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CHUONG 1. SO LUQC VE KHONG KHI VA O NHIEM KHONG KHI

1.1 Khong khi va su 6 nhiém khong khi
1.1.1 CAu tao cua khi quyén

Khi quyén 1a bau khdng khi bao quanh tréi dat.
1.1.1.1. Thanh phan héa hoc cua khi quyén

Khong khi sach, sat mit dat va kho c6 thanh phan nhu Bang 1.1. Ngoai cac thanh phéan khi nhu
trong Bang 1.1, trong khi quyén cé chira mot luong hoi nudc la 1-3% theo thé tich.
Bing 1.1. Thanh phan khong khi sach va kho

Néng dd Néng do
Loai khi Loai khi
ppm % ppm %

N, 780.900 ~ 78 CH,4 1,2

0, 209.400 =21 NO, 0,02

~0,1

Ar 9.340 ~0,9 0Os 0,01-0,04

CcoO, 400 ~0,1 V.V... -

S liéu tai Bang 1.1 cho thiy, ngoai c4c thanh phan khi chinh cua khi quyén bao gom N, O, va
Ar, céc chat khi con lai trong d6 c6 cac khi 6 nhiém chi chiém 0,1% thé tich. Nhu vay tat ca
nhitng van dé 6 nhiém khéng khi hién nay chi nim trong khoang thay ddi rat nhé caa khi quyén.
Tuy nhién, nhitng thay d6i nay ciing da du gay ra c4c tac hai vo cing to 16n cho loai nguoi.

1.1.1.2. Cau trdc phan tang cua khi quyén

Khi quyén gom c6 5 tang: Déi luu, binh luu, quyén giira, nhiét quyén va dién ly (Hinh 1.1).
Trong d6, tang d6i leu va binh luu 1 noi xay ra cac hién tuong lién quan dén dén 6 nhidm khong
khi. Tang ddi luu tiép gidp voi mat dat, ¢ chiéu day la 10-15 km. Bac trung cua tang doi luu 1a
mat d6 khéng khi cao, nhiét ¢ giam theo chiéu cao, c6 qua trinh ddi luu xay ra dua céc khi tir
mat dat boc 1én cao va ngung tu hoi nuéc tao may mua. Bén trén tang ddi luu 1a tang binh luu
1én toi do cao khoang 50 km. Ozon ¢é mat trong ca ting ddi luu va binh leu. Khu vuc c6 mat do
0zon cao nam trong tang binh leu dugc goi 1a ting ozon. Tang ozon ¢6 vai trd hap thu céc tia cyc
tim dac biét 1a dai UV-C va mot phan dai UV-B bao vé su sdng ¢ phia dudi. Cac phan ung lién
quan dén tang ozon chinh 1a nguyén nhan lam nhiét 6 khi quyén ciia ting binh luu ting dan theo
chiéu cao, nguoc lai véi su giam nhiét do theo chiéu cao & tang déi luu.

1.1.1.3. Vai tro cua khi quyén doi véi tie nhién va con nguoi

Khi quyén c6 vai trd bao vé, cung cap dudng khi cho toan bé tu nhién, con ngudi va ciing 1a moi
truong tiép nhan, “xa ly” cac khi 6 nhiém doc hai cua tu nhién va con nguoi.

Nguoi ta tong két 1a co thé con ngudi c6 thé chiu duoc 5 tudn khong an, 5 ngay khong uong
nhung chi kéo dai cugc song 5 phit néu khong hit the khong khi. Lugng khong khi ma co the
can cho sy hd hap hang ngay la khoang 1O’m3 khi, do d6 néu khdng khi chtra nhicu chat doc hai
thi co thé sé phai hap thu mét lugng 16n chat doc hai gdy anh hudng dén suc khoe va tinh mang.
1.1.2. O nhiém khong khi

1.1.2.1. Khai niem

0 nhiﬁm khong khi 1a sy thay dbi thanh p’hén (dinh tinh hoac/va dinh luong) cua khdng khi ma
c6 thé hoac c6 xu hudng gay hai cho doi song con nguoi, dong thuc vat, tai san va c6 thé ca tham
my.
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Hinh 1.1. C4u trdc caa khi quyén
1.1.2.2. Céc dang 6 nhiém khong khi
a. Cac chat 6 nhiém dang bui

Bui la mét hé phan tan trong d6 moi truong phan tan la khi va pha phan tan la cac hat ran hoac
long hozc nira ran nira long c6 kich thuéc nam trong khoang tir kich thudc don phan tir dén 500
pum.

- Bui lang: Hat bui c6 duong kinh khi dong hoc 16n hon 100 pm

- Bui lo lung (SPM): hat bui c6 duong kinh khi dong hoc nhé hon 100 pum.

- Bui PMyg: hat byi cé duong kinh khi dong hoc nho hon 10 pum.

- Bui PM_s: hat bui c6 duong kinh khi dong hoc nhé hon 2,5 um.
b. Cac chat 6 nhiém dang khi
- SO,
SO, la chét khi khdng mau, duoc hinh thanh chu yéu do qua trinh chay cac nhién liéu c6 chua
luu huynh nhu than da, mot so loai dau, hodc cac loai khi thai cong nghi¢p cd chta luu huynh.
Sau khi dugc phat thai vao khi quyen, SO, tham gia cac phan ing quang hoa tao ra axit sunfuric
va céc hop chat sunfat vo co va hitu co trong bui.
- CO
CO lachat 6 qhiém khong khi duoc hinh thanh do qua trinh chay khdng hoan toan cua nhién liéu
va cac hop chat hiru co.
- NOX

NOx bao gom NO va NO,. Hai khi nay c6 thé duoc phat thai tir qué trinh chéy tat ca céc loai
nhién ligu c6 nguon O, tr khong khi. Ngoai ra hai khi nay ciing dugc phat thai tir qua trinh san
xuat axit nitric va cac qua trinh céng nghiép c6 phét sinh hoac sir dung axit nitric.
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NO la chat khi khong mau va khdng hoa tan trong nuéc. NO, c6 the hoa tan mét phan trong
nudc va ¢d mau nau hoi do. Mau nau do cua NO; la nguyén nhan khién cho khéi mu quang héa
& cac do thi cd mau nau nhat.

C6 3 co ché hinh thanh NO (NO va mét phan nho NO,) trong quéa trinh chay 1a NO nhiét, NO
tac thi va NO nhién liéu. Trong d6 NO nhiét sé tang cao va tuong quan ddng bién véi nhiét do
chay khi nhiét do chay cao hon 1200 °C. Viéc kiém soat NO do d6, nén tap trung vao viéc kiém
S04t qué trinh chay.

- Ozon (O3)

Ostrong tang binh luu c6 vai trd quan trong trong viéc ngan ngira cac tia cuc tim c6 hai cho sy
séng cua trai dat. Tuy nhién Ostrong tang déi luu lai 1a khi 6 nhidm. Os la chat oxy héa duoc
hinh thanh trong tang dm luu do phan ing quang hoa cua cac hop chat NO,, VOCs... Do O3 la
cac chit & nhidm thu cip nén viéc kiém soat Oz dugc thuc hién duwa trén viéc kiém soat cac tién
chat cua chlng.

- VOCs va céc hep chdt hizu co khac

VOCs la hop chét hitu co bay hoi. VOCs ¢6 thé dugc dinh nghia cu the hon dua vao nhiét d¢ soi:
Theo Qinh nghia cta Uy ban Chau Au: VOCs la bat ctr chat hiru co nao c6 nhiét d6 sdi nho hon
hoic biang 250 °C & diéu kién ap suat tiéu chuan.

Hoa Ky kiém soat VOCs trong khong khi xung quanh cha yéu nhiam kiém soat viéc hinh thanh
Os tir c4c phan tng quang hda. Do d6, tong cuc mdi truong My dua ra mot danh sach céc chat

hitu co khong dugc phan loai la VOCs vi phan ang quang hoa cua cac chat ndy & muac d6 khong
déang ké, vi du: Metan, etan, CFCs, CHFCs...

Ngudn phét thai VOCs chinh tai cac nugc da phat trién 1a qua trinh bay hoi cua cac dung moi
trong cong nghi¢p, bao gom: qua trinh xt ly bé mat, son, qua trinh phan phdi xiang va qué trinh
san xuat tong hop cac hop chat hitu co.

Mot s6 nghién cau tai Vigt Nam dé chi ra la ham lugng benzen, toluen, etylbenzen, xylen
(BTEX), cac hop chat hitu co da vong giap canh PAHSs trong khong khi xung quanh tai cac do thi
twong doi cao. Nguon chinh cua BTEX la tur hoat dong giao thong, phan phoi, luu trir xang.
Nguon chinh caa PAHSs la tir cac qua trinh chdy khdng hoan toan cac hgp chat hitu co.
1.1.2.3. Phan logi nguén gay 6 nhiém khong khi
O nhiém khéng khi c6 thé duoc phan loai theo ngudn gdc sinh ra nhu sau:
a. Nguén tu nhién

Bang 1.2. C4c chat 6 nhiém chinh tir c&c ngudn tw nhién

STT Ngudn Chit 6 nhiém
1 Hoat déng cua nui lta Bui, SO,
2 Chay rung Bui, CO, CO,, NOy
3 Béo cét Bui
4 | Thuc vat (sdng) Hydrocacbon, phan hoa
5 | Thuc, dong vat (thdi rira): CH,, H,S
6 | Dat Virut, bui
7 | Pai duong Bui mudi, v.v...
8 | Cac ngudn khac




Bang 1.3. Mikc d§ phat thai cia ngudn tw nhién va ngudn do con ngwoi cia mdt sé chét 6
nhiém

. B Mirc d§ phat thai (% khdi lwong trén tdng s6)
Chat 6 nhiem - - ; )
Nguon tu nhién Nguon do con ngudi
Bui 89 11
SO; 50 50
Cco 91 9
NO, - Chu yéu
HC 84 16

Bang 1.3 cho thdy doi véi hiu hét cac chat 6 nhiém nhim chinh trir NO,, ngudn ty nhién I6n
hon ve khoi tugng tuyét doi. Tuy nhién, nguon do con nguoi sinh ra ¢ mac do nguy hiém hon
(cO téac hai 16n hon) nguon tu nhién.

b. Ngudn do con ngudi

Céc ngudn chinh gay 6 nhidm bao gom: Hoat dong giao thdng van tai, hoat dong san xuét cong
nghiép, hoat dong xay dung, hoat dong sinh hoat dan sinh, hoat dong ndng nghi¢p va lang nghe,
xu ly chat thai. So6 liéu cac phat thai cua mot so6 nguon 6 nhiém chinh tai Ha Noi nam 2005 duoc
trinh bay ¢ Bang 1.4.

Bang 1.4. U6c tinh phat thai cia mét séngudn 6 nhiém chinh & Ha Nai (tAn/nam)*

Ngudn PMyo SO; NOx
Ho gia dinh 1.099 358 307
Céc cra hang 1.261 263 220
Cong nghiép 6.665 1.407 1.919
Lo dét cong nghiép 338 - -
Hoat déng cua cac phuong tién giao théng 4.322 1.869 24.537
Bui cuén tir duong khong lat 3.120 - -
Bui cudn tir duong da lat 3.036 - -
San xuit gach 1.817 466 390
Dt rac 1.800 - -
Lo dbt racy té 37 - -
Téng cong 23.496 4363 27.373

1.2 Téc hai caa 6 nhiém khong khi

1.2.1 TAc hai tryc tiép

1.1.2.4. TAac hai toi suc khoe con nguoi

0 phiém khi la nguyén nhan chinh gay anh huong dén stic khoe con nguoi ¢ cac nude dang phat
trien va phat trién. O nhiem khong khi bén ngoai ¢ ca khu vuc thanh pho va ndng thon dugc usc
tinh la da gay ra 3,7 triéu ca tur vong sém trén the giéi moi nam vao nam 2012. Ty 1€ tw vong nay
I do phoi nhiém bui PMsg, gay bénh tim mach, hé hap va ung thu.

ISarath Guttikunda, Nguyen Quoc Tuan, Phan Quynh Nhu, Duong Hong Son, Luu Duc Cuong (2008), Tam nhin
2010: Mot sy cai cach chinh séch tich hop ve quan ly khong khi wor Ha N¢i, Viét Nam, Proceeding cho Hoi thao
Chat lugng khong khi hang nam lan tha 5 cho cac nude chau A, Bangkok, Thai Lan
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Khong khi bén ngoai thuong khong bao gom mét chat 6 nhiém khong khi duy nhat ma bao gom
nhiéu chat 6 nhidm khi 6 nhiém. Céc chat & nhiém khéng khi & d6 thi thuong bao gom: bui, ozon,
CO, VOCs, NO,. Cac nghién ctu vé anh huong cia 6 nhiém khong khi véi siic khoe con nguoi
c6 thé duogc tién hanh dé xac dinh anh huéng cua tirng khi 6 nhiém hodc hdn hop céac khi 6
nhidm trong thuc té. Céac khi 6 nhiém duoc trinh bay ¢ phan dudi la cac khi 6 nhiém chinh c6
anh huong dén sac khoe con nguoi.

a. Bui

Van d& 6 nhidm bui duoc coi 1a van d& 16n nhit caa 6 nhim khong khi chu yéu do su anh huong
dén sirc khoe cua bui. Mac nong do cua bui hién nay tai hau hét cac khu vuc trén thé gisi ké ca
cac quéc gia phat trién c6 anh huong xdu dén sic khoe. DA c6 nhiéu bang chang cho thay su
phoi nhiém bui c6 anh hudng rd rét dén stc khoe cua con nguoi. Nhitng tac dong cua bui 1én stc
khoe thi kha rong nhung nhitng tac dong chu yéu tap trung ¢ hé hd hap va tim mach. Tat ca moi
ngudi déu chiu anh husong caa bui nhung mic do anh huong thi phu thudc vao sic khoe va tudi
tac. .

Anh huéng cua bui 1én sic khoe vé co ban phu thudc vao kich thude cua bui va thanh phan, ham
lwong cac chét thanh phan trong bui. Bui c6 dudng kinh twong duong nho hon 10 pm (PMyg) ¢6
kha nang xam nhap vao hé hd hap cua con ngudi va bit dau gay anh huong dén sirc khoe. Bui co
duong kinh nhé hon 2,5 um (PM,;s) ¢6 ¢d kha nang di chuyén vao phoi va anh 16n dén sirc khoe.
Ngay nay ngudi ta ciing quan tdm nhiéu hon dén bui nano 1a nhitng hat bui c6 dwong kinh tuong
duong nho hon 100 nm do nhing buyi nay c6 kha nang xuyén qua lop vo té bao va gay ra nhiing
tac dong Ion 1én st khoe. Bén canh kich thuoc hat, thanh phan cua bui 1a mét yéu té quan trong
quyét dinh anh huong caa bui 1én sic khoe. Vi du nhu khi bui ¢é chtra chi thi s& c6 kha nang anh
huong 1én hé than kinh do tac dong cua chi.

Cac nghién cau cho thay tac dong 1én sic khoe do su phoi nhiém bui gia tang khi néng do bui
tang. Tuy nhién cho dén nay ngudng tac dong caa ndng do bui lai chua dugc xéac dinh ré. Trong
thuc té thi khoang nong do cua bui PMys co hai cho stc khoe caa con nguoi khong 16n hon
nhiéu so vai ndng do nén tai Hoa Ky va cac nudc chau Au 1a 3-5 pg/m?®,

Tai Ha Noi, cac nghién ciu cho thdy ndng d bui PMio va PMas cao vao miia dong (mda kho)
vGi ndng do trung binh [én téi hon 100 pg/m®va thap hon, vao khoang vai chuc pg/m®vao mua
he.

b. O3

Nghién ciru cho théy, khi ndng do Os tai khong khi bén ngoai > 240 pg/m®, nhitng tac dong l6n
dén sic khoe co thé xay ra. Nong do nay cé thé khién cho ca ngudi 16n khoe manh va ngudi bi
hen ¢6 thé bi suy giam chic nang caa phoi va viém duong hd hap trén. Nghién ctu thuc té da
chang minh khi nong do O3 cao s& din dén su gia tang ty 1é tir vong cuaa tré em. Cac ching ctr
cua 30 liéu chum thoi gian cho thdy ty ¢ tir vong ngay sé tang tir 0,3%-0,5% cho moi Ian tang 10
pg/m cua nong do O trong khéng khi bén ngoai tir ngudng nong d6 nén la 70 pg/m® (day la
nong do nen cua O3 ma WHO coi la nong d6 nén tai ban cau bic. Tuy nhién, c6 1& day chinh xac
hon 1a néng do nén tai Hoa Ky). Nong do Os cuc dai trong khong khi bén ngoai d duoc ghi
nhan tai Mexico City, Hoa Ky = 400 ppb.

Ndng d6 Os trung binh theo théng tai tram Lang Ha Noi tir nam 2002-2010 la < 30 ppb?.
c. NOy

NOx bao gom NO va NO,. Trong d6, NO la khi duoc quan tm quan Iy do khi NO trong khi
quyén s& nhanh chong chuyén héa thanh NO,. Cac nghién cuu ve phoi nhiém ngan han cho thay
ndng do NO,> 200 pg/m? s& gay ra nhirng anh huong xau I1én hé ho hip. Mot sé nghién ciu cho

2Chir Hdng Nhung (2010) Ap dung QA/QC cho dir liéu chit luong khong khi cua cac tram quan tric quan tu dong & Ha Noi.
Luan van Thac sy Vién Khoa hoc va Céng nghé Mbi truong, DPai hoc Bach Khoa Ha Noi.
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su phoi nhiém trong vong 1 h véi nong do NO, >500 ng/m® gay anh huong cip tinh dén sic
khoe. Mac du ngudng phoi nhiém N02 thip nhat co tac dong truc tiép lén chirc nang cua phol
cua nhitng nguoi bi hen 1a 560 pg/m®, phoi nhigm NO, véi ndng d6 >200 pg/m?® da cho thay
nhitng phan tng caa phdi trong nhdm nhitng ngudi bi hen.

NO; la chat khi c6 bién thién nong do cao ca vé khdng gian va thoi gian. Két khao sét nong do
NO; trung binh cac thang tir nam 2002 dén nam 2008 tai tram Lang, Ha Noi cho thay nong do
NO, trung binh thang cuc dai 1 vao thang 9 nam 2007 > 30 ppb®.

d. SO;

Téc dong l1én siic khoe cua khi SO, d& dwoc nghién cau nhiéu va c6 nhiéu bang ching thuyet
phuc. SO; la tac nhan gay ra hon 4000 cai chét trong tham hoa 6 nhiem khong khi “swong mu
gay chét nguoi” ¢ Luan bon, 1952.

SO, c6 thé anh huéng dén hé hd hap va cac chicc nang cua phdi, gay kich tng mét. Cac nghién
cuu cho thay ty I& nhap vién do bénh tim va ty I¢ tu vong do bénh tim gia tang vao nhiing ngay
¢6 nong do SOz cao. Cac nghién cuu gan day cho thay khdng khi c6 nong do SO, rat thap (trung
binh 12 5 pg/m®va cuc dai <10 ug/m ) ciing ¢6 anh huéng dén sac khoe. Tuy nhién, can nhan
manh 1& cac nghién ciu van chua thé phan biét duoc tac dong cua SO, dén suc khoe 1a do ban
than khi nay hay do céc hat bui siéu min hinh thanh tir khi nay. Tuy nhién, rd rang 1a néu c6 thé
kiém soat ndng do SO, thi s& c¢é dugc tac dong tdt 1&n sirc khoe con nguoi.

Nong d6 SO; trung binh cac thang trong khoang thoi gian tir nam 2002 — 2008 tai tram Lang, Ha
Noi déu < 20 ppb?®,

e. CO

CO ¢6 &i lyc manh véi hong cau (hemoglobin) trong mau tao ra cacboxyl hemoglobin (COHDb).
Ai lyc nay cua CO 16n hon 200 lan &i luc caia O, véi hdng cau l1am giam kha niang van chuyén O,
cia mau. Khi ndng d6 CO trong khdng khi bén ngoai va thoi gian tiép xdc véi ham lugng CO
tang dan s& dan dén ham luong COHb ting dan. Ban dau khi COHb ting dén 2-5 % thi hé thdng
than kinh trung wong bét dau bi anh huéng. Khi COHb ting dén 10-20 % thi chirc nang hoat
d6ng cua céc co quan khéc nhau trong co thé bi ton thuong. Néu ham luong COHb ting dén >
60 % tuong ung vai ham lugng CO trong khong khi bén ngoai la 1a 1000 ppm thi tinh mang bi
nguy hiém va c6 thé dan dén ta vong. Nong d6 CO trung binh nam tai tram Lang, Ha Noi trong
nam 2003 1a 1 ppm®.

1.2.2 Téc hai d6i véi kinh té- mai truong

Bén canh céc tac dong Ién sic khoe, mot tac hai 1on cua 6 phiém khong khi la tac hai 1én dong
vat, thuc vat, cac vat liéu cong trinh cbng cong va ca tinh tham my. Tat ca nhitng tac hai nay deu
anh huong dén khia canh kinh té.

Co ché tac dong cua & nhidm khéng khi 1én dong vt ciing twong ty nhu & ngudi mac du lidu
luong va muc d6 anh huong khac nhau tuy theo tung truong hop.

Su tac dong cua 6 nhiém lghc‘)ng kh‘l' Ién thyuc vat thi co sy khac biét nhau tur loai nay sang loai
khac. Cung mot chat 6 nhiem véi nong d6 nhu nhau nhung co loai thi bi anh huéng nang nhung
c0 loai thi lai chiu dung va phat trién tot.

Céc chat 6 nhiém khong khi anh huong dén thuc vat thong qua su thc dong 1én 3 qué trinh sinh
hoa chu yéu cua cay la: Quang hop, hd hap va thoat hoi nudc.

SO; la chat 6 nhiém khdng khi gay nhiéu tac hai Ién thuc vat tai nhieu noi trén gici va vi thé
duoc nghién ctru nhiéu nhat. Khi SO, thdm nhap vao cac mé cua cay, két hop véi nudc dé tao

thanh axit sufuro gay ton thuong mang té bao va lam suy giam kha nang quang hop. Cay sé& c6
biéu hién cham 16n, vang Ga Ia roi chét.



Cac chat 6 nhiém khac nhu ozon, hop chét flo, oxit nito, hydro sunfua ciing gay tac hai tuong tu
nhu SO, nhung & mtc do khac nhau va véi co ché gay hai khac biét nhau, phan 16n 1a 1am suy
sup cac md cua l4 tirng ving (d6m 14, xam 14) hoic toan b, 1am suy giam kha nang quang hop,
pha v& cac phan ng xay ra bén trong té bao.

Téc hai cua I6p bui trong khi quyén Ién thyc vat 1a 1am suy giam lugng birc xa mat troi xubng t6i
tham thuc vat 1am suy giam kha ning quang hop cua thuc vat. Bén canh d6 bui sa ling I1&n bé
mat 14 1am suy giam kha ning quang hop, trao doi khi va thoét hoi nuéc caa la. Nhu vay, bui c6
anh huong dén ca ba qua trinh sinh héa cha yéu cuaa thuc vat, 1am giam kha nang sinh truéng va
phat trién cua thuc vat.

Bén canh tac dong 1én dong thuc vat, khi 6 nhidm ciing gay anh huong dén céc vat liéu, cong
trinh c6ng cong nhu 1a gay an mon trong treong hop mua axit.

O nhidm khéng khi ciing c6 thé gay suy giam tam nhin hoic gy khéi mu quang héa ¢ mau nau.
Pay khéng phai 1a nhém tac hai duoc quan tdm nhiéu ¢ cac nuéc dang phét trien ma cha yéu
dugc quan tam tai cac nude phat trién.

1.2.3. Gay ra nhitng van dé mai truong toan cau

Bén canh nhitng tac dong da duoc lict ké o trén, 6 nhiém khong khi con gay ra nhiing vénr dé
toan cau. Nhitng van de nay bao gom: Sy suy giam tang ozon, sy am Ién cua khi quyén, lang
dong axit, cac chat khi c6 doc tinh cao nhu PAHs, PCBs, dioxin va furan v.v...



CHUONG 2. QUAN TRAC KHIi THAI

Chuong nay trinh bay cac phuong phap do O, CO va CO, dé kiém soat qua trinh chay va mot s6
chat 6 nhiém khéng khi (SO2, NOx va bui) dé kiém soat phat thai. Ngoai ra, phuong phap xac
dinh luu lwong va ham am caa khi thai, nhiing thong s6 can thiét dé tinh tong luong phat thai ter
nha may ciing duoc giai thich. Phan néi dung vé hé théng quan tric lién tuc (CEMS) trinh bay vé
cAu tric hé thdng, thiét bi va phuong phap bao dudng céc thiét bi quan tric lién tuc.

2.1. Phwong phéap do O, CO, CO, trong khi thai dé kiém soat qué trinh chay

Nhién liéu, vi du than da khi chay tao ra CO, va H,O. Khi qué trinh chay nhién liéu xay ra trong
diéu kién thiéu oxy, ndong d6 CO trong khi thai cao. Dé qua trinh chay c6 hiéu qua, can cap du O
dé nhién liéu chay hoan toan. Do d6, quan tric O, CO va CO; trong khi thai c6 vai trd quan
trong trong viéc kiém soat hiéu qua caa qua trinh chay. Phuong phép quan tric O, CO va CO;
dugc trinh bay ¢ dudi day.

(1) Phuong phap hoa hoc

C6 2 loai phuong phap hoa hoc thudng ding 1a Orsat va Fyrite.O day chi gigi thiéu phwong phap
Orsat. Thiét bi phan tich Orsat dugc trinh bay trén Hinh 2.1. Dung dich dé hap thu CO,, O, va
CO twong ung duoc dit trong cac éng hap thu C, D va E. Mau khi duoc dua vao tir dng U. Van
ba chiéu duoc mé ra dé dan khi vao C, D va E va CO,, O,, CO lan luot bi hip thu. Mac d6 giam
thé tich mau khi trong thiét bj cho phép xac dinh nong do6 khi (% thé tich) khi kha.

Dung dich hap thu:
CO, : Hoa tan 60 g KOH trong 200 ml nudc cit tao thanh dung dich hap thy (a)
0, : Hoa tan 12 g pyrogallol trong 100 ml nuéc cat (b)

Tron cung mot thé tich dung dich (a) véi dung dich (b)

CO : Hoa tan 33 g NH,CI va 27 g CuCl, trong 100 mL nudc cit va sau d6 tron cling mot thé
tich véi dung dich amoni (25%).

Hinh 2.1. Thiét bi phan tich Orsat



(2) Phuong phép vat ly va hoa ly.
(@) Lua chon thiét bi do

C6 nhiéu loai thiét bi do O,, CO, va CO trén thi truong. C6 2 cach do thuong duoc sir dung:
Cach thtr nhat la tach mét phan khi dé dua vao thict bi do thong qua dau hat lay mau (extractive
measurement); Cach thir hai la do truc tiép trong ong hat khi (In situ measurement).

Loai thiét bi do (O,, CO, va CO), nguyén ly va cac céc yéu té anh huong dén két qua do duoc

tom tat & Bang 2.1.

Khi Iya chon thiét bi, nguoi sir dung nén cung cép thong tin vé nhing yéu t6 c6 thé anh husng
den ket qua do co trong khi thai, nhiét do khi thai cling nhu dicu ki¢n tai khu vyc nha may cho
nha cung cap dé ho co6 thé danh gid mirc @6 phu hop cua thiét bi vai dieu kién do.

Bang 2.1. Thiét bi do (O,, CO; va CO), nguyén ly va cac cac yéu té anh huéng

Phwong phap

Théng sb

Nguyén ly

Yéu té anh hwéng

Po thong qua mau hat (Extractive measurement)

Phuong phap 0, Dong hd do oxy kieu dién tir 1a dong hd | C6 thé bo qua anh
thuén tur do lién tuc nong d6 O, sur gjung luc hat | huwong caa NO
(Paramagnetic) sinh ra khi phén tir O, la chat thuan tu bi
tir hoa trong tir truong.
Phuong phéap dién | O,, CO Phuong phap ZrO, (chi dung cho O,): Phuong phap ZrO,:
hoa ) Puoc dung dé do lugng O, du trong khi | CO va CH,, phan ting d&
(Electrochemical) thai bing sensor ZrO,. Sensor nay duoc | dang véi O, & nhiét do
cau tao boi mot mieng ZrO, o tron thém | cao, s& gay anh huong.
Vi lugng Y. Hai mat cua miéng ZrO, nay | Bén canh d6 SO, cao s&
duoc phu boi mang platin mong va réng. | gay an mon thiét bi.
Khi d6, sensor nay la mét pin dién, véi
ZrO, dong vai tro la chat dién ly ran, va
dién &p cua n6 la mot mot ham caa nong
d6 oxy trong khi thai. o
Phuong phap pin dién hoa: Qua trinh oxy | Phuong phap pin dién
hoa hoic khir cac phan tir cia mot chat | noa: phan ung oxi hoa -
khi trén dién cuc s& tao ra dong dién co ‘fhu’ cua SO§ va CO, s&
cuong do ty 1¢ thuan voi &p suat riéng anh hudng dén phep do.
phan cua khi do.
Do wu diém la dé su
. 2 LA . | dung, phuong phép nay
Phuong phap phd Phuong phap quang pho hong ngoai |\ 4 phd bién hién nay.
\ N CcO khéng phan tan dya trén nguyén ly cac khi | G T ©0 R
hong ngoai khong . X WA , A . | Ham am la mot yéu to
A2 CcoO, khac nhau sé hap thu buc xa hong ngoai | | \ £ .
phén tan (NDIR) o Y . anh huong den phép do
tai cac budc song khac nhau. A . N
nén phai dugc loai bod
trudc khi do.
Phuong phap phd Buc xa hdng ngoai tir thiét bi (tao) giao g
hong ngoai bién thoa duoc chiéu vao budng do. Phé hap Phuong phap nay rat
2 . X - " A | pho bien hién nay. Ham
doi Fourier thu hong ngoai ciia CO, va CO dwgc phén | %~ v .7 2 .z .
i CO ] 2 A o "Ll am la mot yéu to anh
(Fourier tich (chuyén hoa) thanh chuoi Furrier va X £ , A
: CO; S A huong dén phép do nén
transform infrared duogc chuan hoa dé nhan dugc gia tri nong - o .
n o 7 oA IS phai duoc loai bo trude
spectroscopy d. Phan tich nhi€u chat c6 thé duoc thuc khi do
FTIR) hién dong thoi. '

Po tryc tiép trong 6ng hut khi thai (In situ measurement)

Phan tich laser c6

CO

Tia UV hoic IR dugc chiéu qua ng dan

Viéc hiéu chuén dinh ky
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Phwong phap | Thoéng sé Nguyén ly Yéu té anh hwéng

thé diéu chinh CO;, khi va su hap thu & budc séng Gng véi | la can thiét va khi chuan
TLS (Tunable 0, chat khi can do s€ xay ra. duoc str dung dé thuc
laser analyser) hién cdng viéc nay.

Truong hop nong do bui
trong khi thai cao,
phuong phap nay khdng
su dung dugc.

Bang 2.2. Khoang do cia mét sé phwong phap

Phwong phép phéan tich Khoang do
Phuong phép thuan tir O, : 0~5%. 0~10%. 0~25%
(paramagnetic), TLS
Phuong phap dién hoa Phuong phap ZrO, : 0,:0~5%, 0~10%, 0~25%

Phuong phép pin dién héa: CO : Tir 0~200 ppm dén 0~2%

NDIR CO: Tir 0~50 ppm dén 0-5%
FTIR CO,: 0-25%
TLS

(b) Bao dudng thiét bi do

Viéc bao dudng cac thiét bi hang ngay hoic dinh ky nén dugc thuc hién theo huéng dan caa nha
san xuét. Cac bo loc bui phai duoc thay dinh ky tiy thudc vao mac do bui tai vi tri ldy mau do.
Trong qua trinh thay bo loc, hop chira loc bui phai duoc vé sinh sach sé. Mot diéu rat quan trong
la viéc hiéu chinh cua cac thiét bi phan tich can duoc thuc hién tai diém khong (0) hoic diém khi
chuan (span gas) mot cach dinh ky.

Dlem khoéng “0” va diém khi chuan nén duoc thyuc hién trong cung diéu kién luu lugng va ap
suit, st dung cuing dau ldy mau cua thiét bi hozc theo chi dan caa nha san xuat.

Quy trinh hiéu chuan nén thuc hién nhu sau:
a) Cung cap khong khi vao thiét bi va dat khong “0”;
b) Cung cap khi chuan va diéu chinh thiét b thich hop
¢) Cung cap khong khi vao trong thiét bi mot lan nixa va kiém tra s ligu trén thiét bi chuyen
veé khong “0”.
Lap lai budc a) t6i €), néu gia tri doc dugc khong tro vé khéng “0”.

* Khi nito duwoc sir dung 1am khi khong “0””. Nong dé khi trong khoang 70%~90% sé duoc sir dung cho
khi chuan.

2.2. Phwong phéap do nhiét a9, ham 4m va lwu lweng caa khi thai

(1) Po nhiét do cua khi thai

Chung loai, nguyén 1y va pham vi do cia mét sb nhiét ké thuong duoc sir dung dé do nhiét do
khi dugc thé hién trong Bang 2.3.
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Bang 2.3. Nguyén ly va khoang do ciia mét sé loai nhiét ké

Nhiét ké Khoing do (°C)
Phwong phap do bing tiép xtc
Nhiét ké thay tinh:

- Dung cot thuy ngén -55 ~ 650
- Dungcot chit long hitu co -100 ~ 200
Cap nhiét dién -50 ~ 500
Nhiét ké kiéu ap lyc:

- Kiéu lam day chét long -40 ~ 500
- Kiéu &p lyc hoi nuéc -20 ~ 200
Nhiét ké dién nhiét -200 ~ 1700
Nhiét ké dién tro (Electrical resistance thermometer)

e Dién tro platin -190~660
e Thermistor -50~350

Phwong phap do khong tiép xuc
Nhiét ké buc xa (sir dung IR):

e Dang pin nhiét dién (Thermopile type) 200 ~ 2000
e Dang dién tro (Bolo-meter type) -50 ~ 3200
e Optical pyrometer 700 ~ 3000

(2) Po ham am

Thong thuong dé do ham am nguoi ta nhdi chat hat 4m vao éng hit am béng thuy tinh, sau d6
xac dinh trong luong trugc va sau khi hut am. Truong hop khong c6 su thay doi 1on vé nhién liéu
hay trang thai van hanh thi ham am ciing khdng cé su thay doi 1on.

(3) Po van tbc cua khi thai

Luu luong ké tiéu biéu dung trong dé do dac trong quan ly qua trinh chay la ng pitdt. Ong pitdt
lip Y bng khoi va ap ké nghiéng Iap ¢ bén ngoai ong khoi duoc thé hién trén Hinh 2.2. Phia trudc
cua dng pitot c6 15 va néu quay 15 @6 vé huong thang goc voi ludng khi thi s& cho két qua do Ia
tong ap suat (tong cua ap suat tinh cua ludng khi tai diém d6 va ap suat dong). Tuy nhién, néu
hudng 16 theo phia nguoc lai hoic song song véi dong khi thi s& cho két qua do 1 &p sut tinh.
Do d6 néu do chénh &p tai hai 15 nay bang ap ké phu hop thi cé thé tinh duoc van téc cua ludng
khi d6 theo cong thirc (1). Ap suit dong nho nén phai phéng to chiéu dai cot chit long chénh ap
dé doc gia tri bang céach str dung 4p ké nghiéng nhu thé hién trén Hinh 2.2 dé do &p suat dong.

Pé tinh duoc van tdc trung binh trong éng thi phai tim duoc van téc tai nhidu diém trong
thiét dién ong vi van toc phan bo khac nhau trong ong. Luu lugng khi thai duoc tinh bang cach
nhan dié¢n tich thiét dién cta 6ng véi van toc trung binh.

—c [*Ba
v=_C , Q)

Trong do:

- v:van tdc (m/s)

- C: hé sb bng pitot

- Pg: Gia tri do &p suit dong cua 6ng pitot (Pa)
11



- p: Khéi luong riéng cua khi trong éng (kg/m?)
Ap suit dong = Ap suit tong - Ap suét tinh

Hinh 2.2. Po van téc khi thai bang éng pitot va ap ké nghiéng
2.3. Tinh toan lwu lwong
a. Céch tinh téng luu luong khi thai (khi thai uét)
Luong khi thai uét duoc tinh theo cach sau:
Tinh luu lwong tir van toc khi thai va dién tich thiét dién 6ng theo cong thirc (2) dudi day:
27315 P, +P,

_ AV
On = AV a5 g, 101,32

x60x 60 2

Trong do, Qv : Luu lugng khi thai w6t ¢ diéu kién tiéu chuan (Nm*/h)
A : Dién tich thiét dién ng (m?)
P,: Ap suit khi quyén (kPa)
P, : Giatri trung binh cua &p sut tinh cua khi thai tai cac diém do (kPa)
@ : Giatri trung binh cia nhiét d6 khi thai tai céc diém do (°C)

v : Giatri trung binh cia van téc (m/s)
_ 1
V==(V+Vy+--+V,)
n

- n: S diém do
- Vy,Va,...Vy : Van toc tai cac diém do (m/s)
Trudng hop dua trén tinh todn dot chay thi tinh theo cong thic (3).
Qu =G W (3)

Trong d6, Qn: Luu luong khi thai u6t ¢ diéu kién tiéu chuan (Nm*/h)
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Gn:  Luong khi thai wot ¢ diéu kién tiéu chuan trén mot don vi khoi luong
nhién lieu [Nm*kg (nhién liéu rdn hogc long) hoic Nm*m? (nhién
ligu khi)]

W : Luong nhién lidu tiéu thu trén mot gio, kg/h [(nhién liéu ran hoac
long) hodc m*/h (nhién liéu khi) ]

b. Céch tinh luu lwong khi thai khd (khdng tinh dén ham am)
Luu lugng khi thai khé duogc tinh theo cdng thirc (4) tir lwong khi thai wét tinh ¢ muc a.

Qi = QN(l—X—W] @

100
Trong d6, Q'N:  Luu uwong khi thai kho & diéu kién tiéu chuan (Nm3/h)
Qn: Luong khi thai u6t ¢ didu kién tiéu chuan (Nm/h)
Xy : Ham am cua khi thai (%)
2.4. Phwong phéap quan tric thi cong (Manual)

Tai Viét Nam, voi viéc ban hanh théng tu vé dang ky va kiém ké khi thai céng nghiép thi céc
doanh nghiép can phai thuc hién kiém ké phét thai d6i vai cac chat & nhidém khong khi nhu bui,
SO,, NOy.... Vi vay, cac doanh nghiép can nam rd cac ky thuat quan tric phét thai dé phuc vu
cho cong tac kiém ké phat thai.

Phan nay s& gisi thiéu chung vé phuong phap quan trac thu cong dbivéi céac chat & nhiém khéng
khi chinh Ia bui, NO,va SO, bao gdm lay mau va do truc tiép.

2.4.1 Phwong phép lay mau va do truc tiép
C6 hai cach quan trac thu cong 1a lay mau va do tryc tiép.

Nong do cac chat 6 nhidm trong khi thai cé thé tinh tir thé tich cua khi dugc hat va khéi luong
cuia chaing trong c6 trong thé tich d6. Vi vay, ddng thoi véi viéc 1dy mau, can do ca nhiét do va
&p suat cua khi thai. Truong hop ldy mau bui, can hat dang téc va thu gii bui ¢ bo loc. Truong
hop lay mau céc chat & nhidm dang khi thi khong can hat dang tic.

(1) Khai quat vé phuong phap hap thu dé ldy mau cac chat 6 nhiém dang khi trongkhi thai

Khi thai ¢6 thé dugc lay mAu bang mét trong céc cach sau: hap thy, hap phy, ngung tu hogc liy
mot thé tich khi nhat dinh (grab sampling)

So d6 nguyén ly caa phuong phap hap thy dé 1dy mau khi thai dugc thé hién trén Hinh 2.3. Thiét
bi chung cua phwong phap nay lan luot gom céc bo phan sau: Pau hit— Ong dan (Probe) — Binh
hap thu (Impinger) — B6 phan khir &m — Bom— Luu lwong ké tich hop (gém ca chirc niang do ap
suat va nhiét do).

Ham am anh huong rat 16n dén viéc lay mau. Dic biét 1a ddi voi khi thai qué trinh chay, do co
nhiét do cao hon nhiét do phong, gay nén hién tugng nudc ngung tu. Pé tranh hién tuong nay thi
can phai gia nhiétong lay mau (probe), v.v... O dau éng lay mau c6 thé dat bo locdé loai bui.
Ngoai ra, doan ong dan tir dau cudi cua ong probe dén thiét bi hp thuciing can phai duoc lam
nong dé tranh bi tic nghén do cac chat khi c6 nhiét do héa Iong cao ngung tu. Thém vao do,
trong khi thai con c6 nhiéu loai khi khéac c6 thé gay anh huang dén gia tri do khi. Can cha y dén
ca viéc cac dau lay mau bi an mon.

Dé lay khi thai, c6 thé hut mau véi luu lugng khoang 2 lit/phit. Luu leong hat mau duoc do
bang luu lwong ké thich hop. Ngoai ra, can phai do nhiét do va ap suat cua khi thai dé chuyén doi
sang diéu kién tiéu chuan. C6 hai loai luu lugng ké. Luu lugng ké khd (do khi khé) va luu luong
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ké u6t (do tong luu leong bao gom ham am). Khi sir dung luu lwong ké w6t can chuan hoa thé
tich khi hut duoc véi ap suat hoi bdo hoa (phuong trinh 1).

(2) Tinh toan thé tich khi hit dugc
Thé tich khi kho va khi tdng hat dugc & didu kién chuan (25 °C, 1 atm) dugc tinh theo 2 phuong
trinh sau:

a. Poi véi luu lugng ké kho

273.5 Pg+Ppy,—P
X aTtm |4 (5)
298.5+t 101.32

Vsp =
b.Dbi vai luu luong ké uat

273.5 _ Pg+P
Ver =V x 2735 o PatPm 6
SD 2985+t 101.32 (6)

Trong do:
- Vsp: Thé tich khi khd hat dwoc ¢ diéu kién chuan (L)
-V : Thé tich khi khd (gi4 tri doc duoc trén luu luong ké) (L)
-t : Nhiét d6 cua khi hat duoc bang luu lwong ké  (°C)
- P, : Apsuat khi quyén (kPa)
- Ppn: Chénh ap do duoc bang ap ké (kPa)
- Py : Ap suét hoi bdo hoa tai nhiét 46 do (kPa)

A: Ong lay mau khi thai (dai 1000 ~ 200mm, dudng J: Nhiét ké
kinh khoang 20mm)

B: B ndi K: Ap ké

C: Chat liéu loc L: Bdng hé do khi kiéu uét (1 vong quay 1- 5 Iit)
D: Vit liéu bao 6n M: Van ba nga

E: Binh héap thu (c6 tim loc G2, thé tich 150 — 200 mL)  N: Binh rira tach dong (loai giéng E)

F: B0 loc khi (G4) O: Ong cao su silic

G: Thap say khi (chat hit am silicagen dang hat) P: Khép cau

H: Nat diéu chinh luu luong Q: B9 gia nhiét

I: Bom hdt kiéu déng kin (0,5 — 5 L/phdt) R:Nhiét ké

Hinh 2.3. Vi du mét hé théng ldy mau khi thai sir dung binh hap thu
(3) Khai quat vé phuong phép do truc tiép cac chit 6 nhidm dang khi trongkhi thai

So d6 nguyén Iy cua phuong phap do truc tiép khi thai duoc thé hién trén Hinh 2.4. Thiét bi cua
phuong phap nay lan luot bao gdm: Pau hat mau — Ong dan — Bo phan tién xir ly — Thiét bi do
tryc tiép. Ong dan phai duoc lam néng dé tranh tac nghen do nudc hoac khi ¢ nhiét d6 hoa long
cao ngung tu. Khi do SO,, can phai 1am néng ng dan dén nhiét d6 Ién hon nhiét ¢6 ngung tu
axit (tir 150 °C tro 18n). Thong thuong, nguoi ta st dung ong dan khi ty gia nhiét do duoc 1am
bang vat liéu cach nhiét hoic c6 lap bo 1am néng.
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(4) Vi tri lay mau khi thai (Sampling location)

Vi tri 1ay mau khi thai khéng duoc nim ¢ nhitng doan éng ma & d6 chuyén dong cua dong khi
thai c6 su thay d6i dot ngot nhu cong, né, thiat, ma. Nén chon diém lay mau nhiing chd cé thé
thao tac mot cach an toan va dé& dang, dong thoi c6 ludng khi thai twong ddi ddng nhat. Tuy
nhién, can tranh nhitng chd c6 ro ri khdng khi vao 6ng va nhiing chd c6 bui tich ty lai.

A: Ong lay mau D, D’: Cira dan khi dé higu chinh  H: Bo gia nhiét P: Quat/bom ht
B: Ong dan 7 Fi: Bo loc tho Vc: Van chuyén ’déi Vn: Van xiét
C: Thiét bi tach am F,: Bo loc min M: Luu lugng ké

Hinh2.4. Vi du mét hé théng Idy miu khi thai cho may do lién tuc
(5) S6 diém Iy mau bui trén mot thiét dién Idy mau (Traverse point)
Nguyen ly cua phu:ong phap nay Ia chia dién tich thiét dién 1ay mau thanh cac khoang dién tich
bang nhau V6i s6 luong phu hop roi tién hanh chon diém do cho ting khoang dién tich dé. O

Viét Nam, sb lugng céc diém do duoc quy dinh trén co s¢ tham khao quy dinh caa My (US EPA
Method 1).

(6) L&/conglay mau khi thai (Sampling port)

Cong ldy mau khi thai phai duoc b tri sao cho co thé dua 6ng lay mau khi vao theo phuong
vudng goc vaéi dong khi thai bén trong dng. Hinh 2.5 thé hién vi tri san cong tac va cong lay mau
Khi.
(7) Vat liéu st dung trong thiét bi 1ay mau khi thai
Trén co so tinh dén thanh phan, nhiét do... cua khi thai, can chon vat ligu cua dng lay mau, dng
dan, ong noi va vat liéu loc khéng gay phan tng hda hoc, khdng c6 tac dung hat dinh‘chét trong
khi thai va khéng an mon. Ngoai ra, chon nhirng loai vat liéu c6 da do bén co hoc va bén nhiét.

| Thanh 6ng

Bu long dinh vi

d r/'['aj; vin

Nap
Ong San thao tac

Dong khi thai

]
Hinh 2.5. L&/céng lay maukhi thai

(8) Phuong phép do truc tiép khéng can hit miu

Phuong thirc khéng hit mau thuong dugc sir dung trong thiét bi do lién tuc. C6 hai kiéu do (a va

b) khéng hat nhu dugc chi ra trén Hinh 2.6.
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(a) Po diém cb dinh

(b) B6 giam sat duong dan

Hinh 2.6.Se’ @6 nguyén Iy ciia phwong phéap do khong hat miu
2.4.2. Phan tich SO, NOy va ldy mau bui

(1) Phan tich SO,

Str dung phwong phap lay mau khi thai duoc trinh bay ¢ Biem (1), Muc 2.4.1., sau d6 phan tich
dung dich da hap thubang mét so6 phuong phap nhu dugc tong hop trong Bang 2.3.

Bang 2.3. So' lwgc vé mdt sé6 phwong phap phan tich SOy (SO, va SO»)

Phwong phép

Piéu kién ap dung

an ti - X Dai do Céc yéu t6 anh
phén tich A
Nguyén ly Dung dich hap thu (ppm) hwéng
HzOz (1%~10%) A A X 1
SOX trong khi thai du'Q'C 25mL X 2 hoa |7<et qu? do ASC bl
T e s . | (25m odc » | anh huong néu luu
Phuong phap sac | hap thu bang H,O, va 50mL X 2) 0.5~58 huinh 6xit tron
ky ion dugc phan tich bing i 12~290? fynh oxit “trong
Ll Thé tich khi thai mau khi thai cé
phuong phap sac ky ion. N X A
can thiét 20 L nong do cao.
Sau khi hap thu SO, trong
Phuong phép mrilu khi thai vao \HZO%, H,0, (10%) (50mL
chuan do (Phuon thém 2-propanol va axit X 2)
b Arsenazg axetic roi chuan do bang | _ | 140~700?
F“)p dung dich bari axetat véi TPe t_'fh khi thai
chit chi thi Ia arsenazo | Can thiet20L
Il.
Ghi chd

YDung djch hdp thy (50mL) durgc dinh miic 1én 100 mL bang binh d@inh mirc

2Dung dich hdp thy (100mL) duwec dinh mizc 18n 250 mL bang binh dinh mic
b. Tinh toan nong do SO,
SOx trong khi thai dugc hap thu vao dung dich hap thu va chuyén thanh SO,*. Nong do SO,*
trong dung dich hap thu duoc xac dinh bang cac phuong phap mo ta ¢ Bang 2.3. Nong do SOX
duoc tinh bang cong thirc sau:

Trong do:

_0,667x(a—b)xv
C, =27

N

X 1000

()

- ¢, : Nong d¢ SOx tic Ia ndng do SO, trong khi thai (mg/m®)
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- a: Nong dd SO, trong dung dich hap thu (mg/mL)

- b: Ndng d6 SO,* trong dung dich mau tring (mg/mL)
- v : Thé tich dung dich (mL)
-V, : Thé tich khi hit duoc ¢ diéu kién (Xem2.1.4(2)) (L)

(2) Phan tich NOy
a. Phuong phép do

Cac dung dich hap thu duoc dé cap dén trong Bang 2.4. LAy mét thé tich nhét dinh cua dung dich,
cho vao cac binh chan khdng (thé tich 1000 mL) hoic cac xy lanh c6 thé tich 200 — 500mL
(Hinh 2.7 (a) va 2.7 (b)). Khi tién hanh lay mau st dung cac binh chan khong, cac binh nay duoc
két ndi nhu Hinh 2.8, dé tao ra d6 chan khong trong céc binh ndy van Q s& duoc mé vin theo
hudng cua bom. Sau d6 xoay van theo huéng dé khi NOx di vao céc binh da duoc hut chan
khong. Cha 'y, trong dong khi c6 thé c6 ozon nén sau khi liy can lic déu va dé 6n dinh trong 5
phit truge khi dem phan tich. Dung dich sau hap thu duoc phan tich bang phuwong phép JIS K
0104 hoic EPA sir dung thudc thar NED.

Bang 2.4. So lwgc vé mét sé phwong phap phan tich NO, (NO va NO,)

Phwong phép phan tich

Piéu kién ap dung

Tom tit

Dung dich hap
thu

Céc yéu to
anh hwong

Phuong phap quang phd
hip thu phan tir st dung
thude thir Kém
naphthylethylenediamin
e (phuwong phdp Zn-
NEDA)

Oxy hoa NOx trong mau khi thai bang
ozon rdi hap thu vao dung dich hap thyu dé
chuyén thanh ion nitrat. Sau khi duoc
khtr thanh ion nitrit bang bot kém thi cho
thém dung dich sulfonyl amide va
naphthylethelenediamine dé tao phtc, sau
d6 dem so mau trén may quang phé tai
budc séng 545nm.

Dung dich

mudi sunfat

Phwong phéap quang phé
hip thu phan ti véi
thudc thir
Naphthylethylenediamin
e (phuwong phap NEDA)

Hip thu NOx trong mau khi thai vao
dung dich kiém dé chuyén thanh ion
nitrit, sau d6 cho thém dung dich sulfonyl
amide va naphthylethelenediamine, so
mau trén may quang pho tai buéc song
545nm.

Dung dich
H,O, - natri
format cé tinh
kiém

Oxy héa NOx trong mau khi thai bing

: ozon hoic oxy rdi hap thu vao dung dich H2S0,
Phuong phép sac ky ion x “iA ORI . i1 (0,005mol/L)
hap thu dé chuyén thanh ion nitrat. Tien | * H,0, (1%)
hanh do bing sic ky ion. 22 {70
| Oxy héa NOx trong mau khi thai bang Bi anh huon
Phuong phap quang pho | ozon hodc oxy roi hap thu vao dung dich H.SO boi khgi
hap thu phan tir sir dung | hap thy dé chuyén thanh ion nitrat. Cho (0205r‘r110I /L) - | halogen
phenol-disulfonat thém axit phenoldisulfopic, sau do do H'O (1%) trong Khi
(phuong phap PDS) mau trén may quang phd tai budc séng | 2270 th"ig
400nm. al
Cho NO, trong mau khi thai di qua thudc . I
. . thir tao thanh pham mau azo trong khoang Dung _o!;ch ?Xlt Sev b ar}h
Phuong phédp Griss - e L NV sulfanilic-axit huong  néu
i thoi gian xac dinh. Bo d6 hap thu dung .
Salzman cai bién di R N .~ | naphthylethylen | NO c6 trong
ich mau tai buéc song 545nm bang may S . X Lt ebas
ediamin axetic | mau khi thai.

quang phd ké phu hop.
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Hinh2.7.Vi du lay miu sir dung binh chan khéng

Hinh2.8. Hé théng lay miu NO,

Cha thich:

A: Pau ldy mau G: Binh tréng

B: Bao 6n H:Binh chira NaOH 40g/L
C: Loc I: Cot tach am

D: Gia nhiét J: Bom ldy mau

E: Binh chan khdng lay mau Q va R: Van déng, m¢

F: Ap ké Hg S1, S, va S;: Ong ndi silicon

b. Tinh ndng do NOXx
Nong d6 NOx trong khi thai do theo phuong phap NEDA duoc tinh theo cdng thirc sau:

C,=Lx2x 105 (8)
Ve Vv

Trong d6
- €, : Nong d6 NOx trong khi thai  (mg/m®)
-V : Luong NO; thu duoc tir dudng chuan (mg)
- V’: thé tich miu phan tich (20 mL)
-V, : Thé tich khi kho hit dugc (see 2.1.4(2)) (L)
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(3) Quan trac byi
a. Lay miu

Phuong phap lay mau bui trong khi thai khac véi phuong phap lay mau cac chat 6 nhiém dang
khi. Boi vi khi bui 1a mot h¢ di thé. Vi vay, khi lay mau bui phai dam béo diéu kién dang toc
(isokinetic). Phuong phap hit dang téc duoc quy dinh rét chi tiét trong US. EPA Method 5
hoac/va Tiéu chuan Cong nghiép Nhat Ban JIS Z 8808. Phan nay chi dé cap dén nhitng noi dung
quan trong.

Dé hit dang toc thi can phai do va tinh sin luu toc cua khi thai theo muc Biém 3, Muc 2.2. C6
hai loai hé théng 1ay mau, loai 1 14 loai c6 gidy loc dugc dat bén trong dng khéi va loai 2 12 loai
c6 gidy loc dit ngoai 6ng khéi.

Hinh 2.9 minh hoa mét vi du vé so do nguyén ly cua thiét bi ldy mau. Hé théng lay mau co ban
bao gom cac cau phan lan luot 12 B6 phan thu bui - Ong din — Binh hip thy SO, — B khir am —
Bom hit — Luu luong ké- DBong hd do tong thé tich khi. Bui trong khi thai bi giit & bo loc trong
thiét bi hat bui. Sau khi hat khi thai véi mét thé tich nhat dinh, tién hanh can khéi luong bui
duoc giir & bd loc bang can dién tir chinh xac tgi hang 10 mg hodc hon, sau dé tinh ndng do bui
trong khi thai tir gia tri khdi luong d6 va luong khi thai lay duoc.

Hinh 2.9 1a truong hop bd loc bui duoc Idp dit bén trong dng khoi. Tuy nhién ciing c6 truong
hop né duoc lap dit & bén ngoai 6ng khi thai. Trong truong hop d6 can phai duy tri nhiét d6 dbi
Véi tat ca bo loc hit bui va khép ndi, phan 6ng dan dé tranh hién tuong hoi nuée ngung tu. Hinh
2.10 minh hoa co c4u cua bo phan thiét bi hat bui. Day 1 truong hop sir dung gidy loc hinh tru
tron.

Hinh 2.9. Vi du minh hea co ciu cia thiét bi 1ay mau

Hinh 2.10. Vi du minh hea co cau caa thiét bj hit bui (truwong hep sir dung gidy loc hinh
tru tron)
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b. Tinh nong do bui
Nong do6 bui trong khi thai ¢ diéu kién chuan (25°C, 1 atm) duoc tinh bing cdng thic sau:
Cyn =24 (9)

Trong do:

- ¢y : Ndng do bui trong khi khd (g/m?®)

- my : Khéi luong bui thu duoc trén gidy loc (g)

-V, : Thé tich khi kho hiit duoc & didu kien chuin (m°)
2.5. Phwong phap quan tric tw déng

O Viét Nam, Luat Bao vé Mai truong sira doi ¢6 hiéu luc thi hanh tir ngay 01 thang 01 nam 2015
va Nghi dinh sb 38/2015/ND-CP vé quan ly chat thai va phé thai c¢é hiéu luc thi hanh tir ngay 15
thang 6 nam 2015 bt budc phai tién hanh giam sat khi thai lién tuc déi voi cac chat gay 6 nhiém
khong khi & ngudn phét thai quy md 16n. Du kién trong thoi gian toi s& ban hanh Thang tu va
cac quy dinh vé thoi gian, thuc hién giam sat khi thai lién tuc, hang muc do, chi tiét nganh nghé,
tha tuc bao cao....

D4 c6 mot s6 nha may lap dit céac loai thiét bi giam sat khi thai tu dong.Tuy nhién, dé thuduoc
dir liéu chinh xéc thi can phai lip dat va van hanh dung. Ngoai ra, bao tri va bao dudng thiét bi
sau khi lap dit ciing rat quan trong. O phan nay sé& giai thich vé nguyén ly cua céc loai thiét bi do
tu dong va viéc bao tri, bao dudng céc thiét bi ndy, chang han nhu viéc dinh ky hiéu chinh thiét
bi do...

Cha y: Hé théng do khi thai lién tuc duoc goi la CEMS (Continuous Emission Monitoring System). Day
la cach goi theo kiéu cua My, con theo Tiéu chuan cua Chau Au hogc 1SO thi duoc goi la AMS
(Automated Measuring System).

2.5.1. Do lién tuc khi thai

Do lién tuc khi thai c6 thé duoc thuc hién bang hai cach: hat khi thai tir 5ng khi thai va dan bang
duong 6ng vao thiét bi do Idp ¢ phong trén mat dat (phuong phap hat mau); va chiéu anh sang
truc tiép di qua dng khi thai (phuong phap khong hat mau). Véiphuong phap huat mau thi ¢ kha
nang xay ra bui bdm dinh vao duong éng nén, di viéc do bui, chi cé thé &p dung phuong phép
khong hutmau.

Do lién tuc 1a phuong phép tét dé kiém tra sy thay doi cua nong do chat 6 nhiém trong khi thai
va dac biét rat phu hop ddi véi viéc giam sat khi khi ndng do trong khi thai thay ddi lién tuc. Tuy
nhién, thiét bi do tu dong sir dung hién tugng vt ly cia anh sang nén dé dam bao do chinh xac
thi can phai tién hanh bao dudng chang han nhu dinh ky hiéu chinh bang khi tiéu chuan va thay
glay loc. Ngoai ra, khoang cach tur 6ng khoi t6i thiét bi do ma dai thi can phai 1am néng duong
ong |én trén diém ngung tu hoi nuée hoac axit de loai trir hién tugng ngung tu hoi nuge hodc khi
can do bam dinh vao duong dng. Ngoai ra, mdi nam can tién hanh vai lan so sanh véi phuong
phap thu cdng khi kiém tra bao dudng thiét bi va kiém tra gia tri do. Nén lap va quan ly so kiém
tra dinh ky dé dam bao tuan tha cac hang muc kiém tra bao dudng nhu d4 ghi trong s6 huéng
dan st dung cua thiét bi do.

Chi y: O Nhdt Ban, CEMS duroc &p dung ¢ khu vuc kiém soét tong luong khi thai cua nha méy va ¢ céc
cong trinh/thiet bi quy md Ién nhw nha may nhiét dien. Tuy nhién, khi ket qua gia tri ti do cua CEMS
Vurot qua tiéu chuan phat thai thi khdng bi xi phat ngay ma trudc tién chinh quyén dia phuong sé den
hi¢n truong dé tien hanh do theo quy dinh cua phap ludt va ¢ giai doan nay néeu vurot qua tiéu chuan phat
thai thi sé diroc hueong dan hanh chinh.
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(1) Phuong phap do tu dong SO,

Phuong phap do tu dong SO trong dng khoi bao gom: a) phuong phap ti 1€ dan dién cua dung
dich; b) phuong phép hap thu tia hong ngoai; ¢) phuwong phéap hap thu tia cuc tim.

Gisi han do va diéu kién ap dung cua mot ) phuong phap do SO duoc dua ra trong Bang 2.5.
Cac tiéu chuan hién hanh cho thiét bi do SO, dugc dé cap ¢ Phu luc 2.
Bang 2.5. Tom tat phwong phép do tw ddong SO,

Pham vi do
Phwong phéap do mg/Nm? Piéu kién ap dung
m
PP (25°C, 1 atm)
Tir 0~25 Tir 0~66 Ap dung dbi véi truong hop c6 thé bo qua tac
Phuong phap ti 1€ den dén 0~7860 dong cua CO,, amoniac, hydro clorua, NO, c6
dan dién dung dich 0~3000 trong khi thai hodc co thé loai bo anh huong
do.

on hap Tir 0~25 Tir 0~66 dén Ap dung d6i véi truong hop c6 thé bo qua tac
h uqn%; phap — hap den 0~7860 dong cua hoi nudc, CO,, hydrocarbon c6 trong
thy tia hong ngoal 0~3000 khi thai hoac ¢6 thé loai bé anh huéng do.

X hip hag | 10725 Tw0~66dén | Ap dung ddi v6i truong hop c6 thé bo qua téc
Ph uong - pnap - hap |- 4n 0~7860 dong cua CO,c6 trong khi thai hodc c6 thé loai
thy tia cyc tim 0~3000 bo anh huong dé.

(2) Thiét bi do tu dong NOy
Bang 2.6. Tom tat phwong phap do tw ddng NO,

Phwong Khoang do Théng sé
phap do NO NO (mg/Nm® | NO, (mg/Nm? i3u Kién 4
(mg/Nm) 2 (Mg/Nm~) Piéu kién 4p dung
(ppm) (25°C, 1 atm)
Ap dung ddi voi
truong hop co thé bo
Phuong phép |  0~10 0~12,5 0~18,8 NO qua tac dong cua
pho phat xa | 0~2500 0~3075 0~4700 NO, CO; co trong khi thai
hoac c6 thé loai bo
anh huéng do.
Ap dung ddi voi
truong hop cé thé bo
. qua tadc dong cua
Ph}:rgﬂg pphap 0~10 0~12,5 0~18,8 NO CO,, SO,, hoi nudc,
0 Na .
‘;@m np Oa‘i'l 0~2500 0~3075 0~4700 NOy hydrocacbon co
g ngos trong khi thai hoac
c6 thé loai bo anh
huong dé.
Ap dung dbi voi
truong hop c6 thé bo
Phuong NO (0 an .
phapphs | 0~10 0~12,5 0~18,8 Qua tac dong cua
hap thutir 0~2500 0~3075 0~4700 NO, S0O,, hydrocacbon ¢6
nooai NO, trong khi thai hoac
goa co thé loai bo anh
huong dé.
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Phuong phép do tu dong NO, bao gom: phé phét xa (1); phd héap thu hdng ngoai (2); phé hap
thu tir ngoai va phuong phap quang phé hip thu vi sai (Differential Optical Absorption
Spectrometry, DOAS) (3). Phuong phép (1) do lugng luong bic xa phat ra khi NO,* chuyén tir
trang thai kich thich (sinh ra do phan @ng giita NO v&i 0zon) vé trang thai co ban va quy doi
sang nong do. Truong hop do NO, thi ding b chuyen doi dé chuyén NO, thanh NO roi méi do.
Phuong phap (2) do @6 hap thy tia hong ngoai ¢ budc song 5,3 um caa NO rdi quy do6i sang
nong do. Phuong phap nay dé bi anh huang boi hoi nugc va CO,. Truong hop do NO; thi tuong
tu nhu phuong phép (1), phai ding bo chuyén d6i dé chuyén NO, thanh NO truéc réi méi do.
Phuong phap (3) 1a phuong phéap do d6 hip thu anh sang ving cuc tim cua NO (ving 195~225
nm) va ciia NO; (ving 350~450 nm) rdi quy doi sang nong do. Do hap thu cuc tim caa NO,
tring véi ving cuc tim caa SO, nén phai tién hanh phan tich da thanh phan phirc tap va tinh toan
nong do. Tém tat cac phuong phap do NOy dugc trinh bay & Bang 2.6. Tiéu chi van hanh cua
thiét bi do NOy duoc trinh bay & Phu luc 2.

(3) Thiét bi do tu dong bui

Phuong phép do lién tuc micdd bui trong khi thai gom: phuong phap do d6 khéi (opacity),
phuong phép tan xa anh sang va phuong phép tinh dién ma séat. Bang 2.7 gidi thiéu so lwoc vé
cac phuong phap do tu dong nay.

Bang 2.7. Khai quat vé& phwong phép do tw dong bui®

EE:’F‘)";?) Khai quat phirong phap do Ghi chd

Khi chiéuanh sang vao khi thai dwoc hat vao | Vi cé gia tri gan véi gia tri do cua
Phwong duong khoi, &nh séng s& bi tan xa bai cac hat bui | phuong phép hit déng tc nén duoc
phép tan xa | c6 trong khi thai. Cuong do tan xa cia anh sang ti | st dung lam thiét bi do lién tuc
anh sang 16 véi ndng do bui nay. nong do bui trong linh vuc & nhidém

khong khi.

Khi chiéu tia sang vao trong khi thai thi mot phan | Nhuoc diém cua phuong phap nay

tia sang do s& bi chan lai bai cac hat bui trong dng | 1a rat khé diéu chinh truc nh sang,

khéi, nén lugng anh séng ban dau giam di va di | nhung lai c6 uu diém 1a c6 thé giam
Phuong t6i diém do quang. Do luong anh sang bi hip thu | sat duoc tinh trang bui mot cach dé
phép do d¢ | dé tinh ra nong d6 tuong dbi cua bui. Hau hét 1a | dang va vai chi phi twong ddi thap.
khoi Iip thiét bi chiéu sang va thiét bi thu quang truc
(Opacity) | tiép trén dng khéi va & hai phia dbi dién nhau.

Tuy nhién, ciing ¢6 truong hop hat mot phan khi

thai tir duong khoi dé dan vao duong énh sang do

lip & bén ngoai duong khoi, rdi tién hanh do.

Hai hat rdn va cham vao nhau s& sinh ra trao doi | Thiét bi do nay c6 gia tri do bién

dién tich gitra ching. Su trao ddi dién tich nay | dong tay theo leu téc, tuy nhién néu

duoc goi la tinh dién ma sat hoic tinh dién tiép | st dung lam thiét bi giam sat bui
Phuong , N . fe sz . sy s s o x
ohép tinh xuc.\DuaE daugo va? trqng khi tDal‘Ava rjeu hit b1_1~| tI}IC Euygn t:hl qlgu c\o uu diém la de

. ., | vavao cam bién hoac di qua cho gan cam bién s€ | lap dat va dé bao tri.

diénmasat | . o Zi oaia Aot A

sinh ra hién tuong trao doi dién tich, roi tinh nong

d6 twong déi théng qua mirc d6 1on nho cia dong

dién phat sinh.

(4) Vi du vé quan trac lién tuc dong thoi nhiéu thong sé

3Bién soan va trich dan tir trang chi caa Hiép hoi Cong nghiép Thiét bi Do bang dién Nhat Ban
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Hinh 2.11 md ta mot vi du dién hinh vé do d6ng thai nhiéu théng sé trong quan trac khi thai lién
tuc.

Thong thuong, viéc quan trac khi thai bang hé théng CEMS duoc thuc hién d6i véi giai doan
cudi cung, tuc 1a sau khi két thac xir Iy SO,. Tuy nhién, ciing c6 truong hop do SO; trudc va sau
cdng doan thiét bj xtr Iy SO, dé giam sat tinh hinh va hiéu suat xu ly SO,. Cam bién cua thiét bi
do bui, mét sé thiét bi do nong do oxy, luu lwong ké va nhiét ké... duoc lap truc tiép vao ong
khoi hodc éng phong khong roi chuyén tin hiéu do duoc ra bo phan bén ngoai thiét bi do. Mat
khac, cac chat 6 nhiém khong khi, gom SO, NOy, CO... dwoc do bing cach dan khi thai tir 15
Iay mau (go bich) ldp & dng khéi hoiac éng phong khong bang ong dan toi thlet bi do lip & trong
budng do & trén mat dat. Trong budng do & trén mit dat c6 chuan bi sin ngUOn dién 6n dinh, diéu
hoa khong khi va khi chuan chia trong binh chira cao ap dung dé hiéu chuan dinh ky.

Hinh 2.11. Vi du vé viéc do dong thai nhiéu chat 6 nhiém bing hé thong CEMS

Hinh 2.12 thé hign mot vi du Iy tuong vé viéc bo tri mot san 1am viéc ¢ phan khang c6 sy x&o
tron trong dong khi thai ¢ phan gitta 6ng khoi va lap dat cac thict bi do khi thai nhu cac cam bién,
luu luong ke, thiét bi do bui can thiét cho hé thong CEMS.

Quy chuan xa thai cua Viét Nam quy dinh trang thai chuan 1a 25°C va 1 atm dé 1am co so khi so

sénh nong do, v6i don vi (mg/Nm?). Khi két qua do dugc hién thi bang nong do ppm theo thé
tich, c6 thé sir dung cong thuc & Chuong 7 dé quy sang ndng do (mg/Nm?®) & 25°C va 1 atm.

2.5.2. Quan ly bao dudng thiét bi do

O Viét Nam, déi voi hau hét cac nha may nhiét dién dugc xay dyng tir ndm 2005 tr di déu ap
dung hé thong CEMS. bé van hénhﬁ hé thong CEMS mét cach binh thuong va thu dugc dit lieu
chinh xac thi viéc dinh ky hiéu chuan, quan ly bao dudng vo cung can thict. Phan nay s& dé cap
den nhitng nguyén nhan su ¢6 cua h¢ thong CEMS thuong thay ¢ Viét Nam va bién phap khac
phuc cac su co do.

(1) Hiéu chuan dinh ky

Sau mét thoi gian dai hoat dong cuia hé thong, diem (0) va diém chuén (span) s& bi troi dan két
qua do khéng con chinh xac ntra. Do dé, can thyc hién hiéu chuan hé thong CEMS bang khi
khong va khi span nhu mo ta ¢ phan 2.1(2) (b).
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Hinh 2.12. Vi du vé viéc lap cac thiét bi cia CEMS vao phangiira 6ng khoi

(2) Noi dung can chd y khi lay mau

Viéc thiét ké phu hop cua duong ong tir dau do l1ay mau khi thai lap & bén trong dng khéi cho
dén thiét bi do khi ty dong vo ciing quan trong dé thu duoc gia tri do chinh xéac. Vi vay, can phai
thuc hién cac bién phép xir Iy loai bo céc yéu té anh huong trén co sé tinh dén yéu té can tro,
ham am, ndng do bui... trong viéc do ndng do chat gay 6 nhiém trong khi thai. Dac biét 1a can
tinh dén nhitng diém dudi day:

1)

2)

3)
4)

5)

Lam néng duong ong dan khi tir vi tri thu mau dén thiét bi mot cach phu hop dé hoi nude
khong bi ngung tu ¢ bén trong dudng ng. Tuy theo tinh niang cua thiét bi do ty dong ma
xem xét khir am khi thai dén mac do ndo. Néu hoi nudc ngung tu bén trong duong éng thi s&
gay hu hong thiét bi. Ngoal ra, dbi tuong do s& bi nude hap thu nén co thé gia tri do duoc s&
thap hon nong do thuc té.

Do tac dong cua céc yéu td anh huong cé trong khi thai, nén co trudong hop, thiét bi do hién
thi cac gia tri bat thuong. Trong truong hop nay thi phai tién hanh céc bién phap khic phuc
phu hop ching han nhu klem tra lai ky trong s6 tay huong dan sir dung cua thiét bi do ty
dong, xac nhan thong tin vé yéu tét anh ‘huong va tién hanh loai bo theo khuyen nghi cua
hang san xuit hoic Iap bo loc nhu trong s6 tay huéng dan sir dung cua nha san xuét.

Khi cq d6 am cao, su qo vé bang mach rat d& xay ra. Vi vay can tién hanh kiém soat nhiét o
va d6 am bén trong buong do & muac phu hop.

Chu y dén viéc ro ri khi hoac xam nhap khdng khi ¢ chd khop ndi cia duong éng c6 thé gay
néncac gia tri do bat thuong. Khi lap dat duong ong thi phai kiém tra xem khi c6 ro ri khéng.

Dinh ky kiém tra, bao dudng, thuc hién thay thé linh kién mot cach phd hop. Hé théng
CEMS hoat dong lién tuc trong 24 gio trong 365 ngay, trie khodang thoi gian toan nha may
tien hanh tong kiém tra bao dudng. C6 nhitng phu kién can phai thay dinh ky nhu bom, van,
cong tac chuyén doi, nguon anh sang...
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Truong hop nha thau hodc nha thau phu hop ddng xay dung nha méay mua riéng Ié va lap thiét bi
do thi gia thanh ré nhung ho lai khong cé kién thuc vé do ndng do nén thuong khdng tuan tha
cac diém luu y néu trén, vi vay nén yéu cau hang san xuat thiét bi do trong hé thong CEMS hoic
nguoi c6 kién thie chuyén mén vé do ndng do tién hanh lap dit thiét bi do tu dong.

(3) Chi phi can thiét & quan ly bao dudng hé théng CEMS

Hé théng CEMS, nhu d4 trinh bay & trén, khong phai cu lap dat 12 ludn thu duoc gia tri do ding
ma can phai tién hanh quan ly bao dudng mot cach phi hop. Vi vay can phai du toan mot khoan
kinh phi dé tién hanh quan ly bao dudng chang han nhu thay thé phu kién. Chi phi quan Iy bao
dudng hé théng CEMS trong 1~3 nam sau khi mua thiét bi s& tén khoang 10% gia mua thiét bi
do hang nam, sau d6 tuy theo tinh hinh sir dung ma ton thém mat phan nhé chi phi nita, chang
han nhu chi phi dé thay phu kién. Néu thuc hién quan Iy bao dudng day du thi c6 thé sir dung hé
thng trong khoang 10~15 nam.
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CHUONG 3. KIEM SOAT BUI, SO, VA NO,

3.1. Céc céch tiép can trong kiém soat 6 nhiém khong khi

C6 ba céch tiép can c6 thé duoc sir _dung trong klem soat 0 nhiém khong khi d6 1a: Tang cuong
muc do phat tan, giam thiéu tai ngudn va xir Iy cudi ngudn.

3.1.1. Tang cuong muac do phat tan
bay la céch tiép can 0 lich su lau doi va dé thyc hign nhét trong cac bién phép kié;m soét 0
nhiém khong khi. Trict ly cua cach tiep can nay la “Pha loang la gigi phap dé hgn che 6 nhiem”
(“Dilution is the solution to pollution”). Muc dich cua no la bao vé cac doi tugng nhu khu dan cu,
cong trinh, hoa mau vv...¢ khu vac gan nguon phat thai. Vi cach tiep can nay, ching ta khong
lam giam duoc tong luong chat thai di vao mai truong ma chi “pha lodng” ching, nho d6 giam
duoc nong d6 ma doi tuong bi phoi nhiém truc tiép. Phuong phap nay cé thé thuc hién bang
nhirng céch sau:

- Sir dung céc 6ng khoi cao

- Phét thai gian doan

- Quy hoach vi tri dat nha may
3.1.2. Giam thiéu tai nguon
Day la céch tiép can can duoc tinh dén déu tién khi thyc hién kiém soat 6 nhiém khong khi. Muc
dich cua cach tiép can nay la han che viéc phat sinh chat 6 nhiém tai nguon den muc thap nhat co
thé. Viéc giam thieu phat thai tai nguon ¢ thé dugc thuc hién bang cac giai phap nhu sau:

- Xur ly nhién/nguyén liéu dau vao;

- Thay thé nhién/nguy@n liéu dau vao

- Tang cuong hiéu suit sir dung nhién/nguyén liéu, nang lrong dau vao

- Tuan hoan tai sir dung nguyén vat liéu;

- Tang cuong su dung nang luong tai tao
Chang han, ¢6 thé giam thiéu phét thai SO, bang viéc loai bo (xir 1Y) lwong luu huynh trong than
da. Luu huynh trong than da c6 thé nam ¢ hai dang: hitu co va vo co. Luu huynh vo co thuong
ton tai dudi dang cac hat pyrit sat (FeS;). Phan tram cua pyrit sat trong than co6 the thay doi tuy
loai than, vi tri mo, song thuong la khoang 40% cua tong luong S. Cac hat pyrit sat nay c6 the bi
loai bo bang phuong phap tuyén trong luc. Vi phuong phap nay, c6 thé loai bo dugc dugc
khodng 1/3 tong lugng luu huynh trong than, tuc 1a c6 the giam dugc khoang 1/3 mirc phat thai
SO, ngay tai nguon.
3.1.3. Xt ly cudi nguon
Sau khi sir dung cac bién phap trén, néu muc tiéu kicm soat 6 nhiém khong khi van chua the dat
duoc "[h\I can phai thuc hién viéc xu ly cudi nguon. Cac k¥ thuat xu ly cudi nguon cé thé dugc
tom tat, phan loai theo Hinh 3.1.
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Ky thuat xir ly 6

| nhiém khong khi I

X 1Y bui Xur ly céc chit 6
— — nhiém dang khi
\ 4 A\ 4 ‘
Phwong phap kha Phwong phap wat - Hap phy
- Buong lang - Thép rua - Hapthu
- Xyelan - Cyclon uét < =P - Ngung tu
- Lang tinh dién - Ventury - Oxy héa khtr
- Vat liéu loc

Hinh 3.1. Phan loai cac k§ thuat xi Iy 6 nhiém khong khi

Véi cach tiép can tap trung vao “Céc ngudn thai chinh, cac chat 6 nhiém chinh” (Main sources,
main pollutants), chuong nay sé trinh bay chi tiét cac bién phap xtr ly cuoi nguon cho bui, SO, va
NOy.

3.2. Cong nghé xir ly bui
3.2.1. Céc loai thiét bi xtr ly bui

Cac thiét bi xtr ly bui 1a nhiing thiét bj c6 thé tach va loai bo bui ra khoi dong khi thai, cha yéu
bang cac qué trinh co hoc/vat ly. Hiéu qua xir ly cua nhiing thiét bi nay phu thudc vao nhiéu yéu
t6 nhu loai bui, kich thugc bui...Viéc phan loai thiét bi xt ly bui d& duoc trinh bay trén Hinh 3.1.
Dudi day 1a mot sé thiét bi xtr ly bui dang duoc ap dung rong ra trong thyc té.

(@) Thiét bi lang trong luc (Buong lng): La phuong phap tach bui ra khoi dong khi thai bsi quéa
trinh lang dudi tac dong cua luc trong.

(b) Thiét bj xir ly bui quén tinh: La nhiing thiét bi tao ra sy va cham giira dong khi thai voi tam
chan lam thay d6i dot ngot hudng cua dong khi do vay cac hat bui ¢6 kich thuéc 16n sé dugc
tach ra boi luc quan tinh cua chinh cac hat bui khi cé su va cham.

(c) Thiét bi ling ly tam (Xyclon): La thiét bi tch bui ra khoi dong khi thai duéi tac dong cua luc
ly tdm (xyclon). Cac hat bui s& bi vang ra phia thanh cua thiét bi va ling xudng day thiét b,
tach khoi dong khi.

(d) Thiét bi xtr Iy bui wét (Phuong phap uét, scrubo, rira khi): La nhiing thiét bi cho phép khi thai
di qua va tiép xtc véi chat long (thuong 1a nuéc) dudi dang giot hoic mang dé tach bui ra
khoi khi thai dudi dang hon hop long.

(e) Thiét bi loc bui (vat ligu loc): Day Ia thiét bi ma trong do, dong khi ¢6 chira bui di qua cac 16p
vat liéu Igc. Co hai qua trinh loc, do la loc bé mat (surface filters) - bui dugc tach ra va git
lai chu yéu trén bé mat cua vat liéu loc va loc sau (depth filters) - bui dwoc tach ra va git lai
trong toan khéng gian cua vat liéuloc

(f) Lang tinh dién: Lang tinh dién 1a phuong phép xtr Iy bui dya trén viéc tach bui dudi tac dong
cua luc tinh dién.

Hiéu suat xu ly cta mot sé loai thiét bi nhu 1a ham cua kich thuéc hat bui duoc thé hién nhu

Hinh 3.2.
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Hinh 3.2. Hiéu suét xir ly bui cia mét sé thiét bi
3.2.1.1. Lang tinh di¢n (ESP)
(1) Nguyén ly hoat dong

ESP ¢ 2 loai di¢n cuc: bién cuc ling va dién cuc quang (phong). Pién cuc ling co danghinh tru
hoic phing, duoc ndi dat (ndi mat). Pién cuc quang cd dang thanh thing, duoc ndi véi dién ap
am, mot chiéu. Nguyén ly hoat dong caa ESP duwgc mé ta trén Hinh 3.3.

MGt dién &p am hang chuc nghin von duoc cip cho dién cuc quang, khi d6 s& 1am phat sinh mot
vung vang quang xung quanh dién cuyc, tao ra mot luc day cac hat bui di chuyén vé phia dién cuc
ling. Khi dién 4p nay dat dén mot gid tri ndo do s& xay ra hién tuong phong tia lta dién. Do vay,
trong qua trinh van hanh dién, 4p am luén duoc khong ché dé khong xay ra hién tuong nay.

Hinh 3.3. Nguyén ly ciu tao cia thiét bi ling bui tinh dién (Dang hinh tru)
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Néu dong khi bui di qua truong dién tir xung quanh dién cuc quang, cac hat bui s& bi tich dién
am va bi di chuyén vé dién cuc trai diu. Cac hat bui d4 tich dién nay s& bj hit va duoc tach ra
trén bé mat cua dién cuc lang. Khi 16p bui ling dat dén do day nhat dinh, bui s& duoc tach ra khi
tién hanh rung dién cuc ling bang hé thdng bua rung. Bui dugc tach ra va thu ¢ phéu thu b tri &
phia dudi caa thiét bi lang tinh dién.

(2) Bién cuc quang

Khi dién &p cao duogc dat gilra dién cuc quang (mot day kim loai) va dién cuc lang (hinh tam, try
tron....) mot truong dién tir I6n sé duoc sinh ra tai khu vuc nay, co6 thé gay ra hién tugng danh
thuang dién moi cuc bo.

Ving xay ra hién tegng danh e
thing dién mdi (Viing Ion hda) \.. ST

Trrdng ion don cuc
Hinh 3.4. Pién cuc quang
Nhu d4 trinh bay & trén nhitng hat bui min s& bi nhiém dién tich trong truong dién tir nay. Méi

quan hé giira dién &p va cuong d6 dong dién khi hién tuong quing sang xuat hién duoc thé hién
nhu cong thac sau:

= AV (V—V,) (10)
Trong do:
- A:Hing sé
- V. Dién &p bat du tao quang
- Vs Dién ap tao tia lua

Hinh 3.5. Quan hé giira dién ap — cwong do dong dién gitra hai dién truweong
29



bién ap phong tia lra am Vs dat 15d (kV), khoang cach giira hai di¢n cyc d = 5 cm, thi di¢n ap
phéng tia lra duong cé gia tri bang mét nua dién ap phong tia lira am.

Hinh 3.6. Hiéu wng phan cuc trong dién trueang khéng ddng nhat

Ddi véi quy md cdng nghiép, cac thiét bi lang tinh dién thuong st dung céc dién cuc quang
mang dién tich &m va dién cuc ling mang dién tich duong (trung hoa). Trong qué trinh van hanh,
néu dic tinh cua khi thai thay doi cac thiét bj lang tinh dién van c6 thé duy tri tinh trang hoat
dong 6n dinh nho sy chénh léch 16n giira dién &p tao quang va dién 4p phéng tia lra nén hién
tuong tia lira dién khong xuat hién.

Déi vai thiét bi lang tinh dién dung dé xir ly khdng khi trong nha, dién cuc quing mang dién tich
duong thuong duoc uwu tién s dung do dién cuc nay it sinh ra khi ozon hon.

(3) Phan loai va cau trdc cua thiét bi lang tinh dién
() Kiéu dang try va tim phang
Thiét bi lang tinh dién dang tru ¢ cu tao nhu Hinh 3.3 va dang tim phang nhu Hinh 3.7.

Loai dién cuc phang dang duoc sir dung phd bién hién nay, loai nay c6 dic diém céc dién cuc
thu bui (dién cuc lang) duogc bo tri song song va dién cuc quang dugc bo tri ¢ gitra cac dién cuc
de.

Hinh 3.7. Céu tao thiét bi ling tinh dién dang tim phing
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(b) Lang tinh dién kiéu ding va ngang

Kiéu dung: Khi thai di tr dusi 1én, néu luu lugng dong khi vao tang 1én thi kho dam bao duoc
ché d6 phén bo déu dong khi trong trong thiét bi

Kiég ngang: Khi thai di vao theo phuong ngang. Loai nay thuong dugc &p dung cho nhitng
nguon thai c& trung binh va lon.

() Kiéu mot giai doan va hai giai doan

Logi mét giai dogn: Qua trinh tich dién va tach bui dién ra d¢ong thoi trong ciing mot khdng gian
gitra c4c dién cuc. Do do loai thiét bi nay c6 uu diém d& dang kiém soét tot
van dé cudn bui theo dong khi di ra. Do d6, céc thiét bi loai nay thuong
duoc ap dung rong rai trong quy md cong nghiép. Tuy nhién loai nay co
nhugc diém khd kiém soat van dé nd banh bui.

Logi hai giai dogn: Vung tich dién duoc bé tri ¢ dau vao cua hé thong, bo phan tach bui duoc b
tri phia cudi. Tang hiéu suat thu bui bang cach giam khoang céch giira cac
dién cuc lang (nhd d6 cd thé 1am giam kich thudc caa hé théng). Cac thiét bi
ling tinh dién hai giai doan ¢ uu diém la hiéu suat xt ly bui min rat cao,
dic biét I cac loai bui c6 tinh bam dinh bé mat cao. Do vay céc thiét bi ling
2 giai doan thuong duogc sir dung dé xir Iy so bo cac loai khi thai.

Hinh 3.8. Hé thong tich dién cia lang tinh dién
(d) Kiéu kho va ust
Thiét bj kho: Bui ton tai & trang thai cac hat ran. Thiét bi thu bui hoat dong trong diéu kién kho.

Thiét bi wét: Bui bam trén dién cuc ling duoc rira bang cach phun nuéc vao khoang thu bui.
Hiéu suét thu bui rat cao ma khong tao ra hién tuong né banh bui va cudn bui
nguoc vao dong khi. Cac thiét bi ling wdt ndy con cé thé xir Iy cac loai khi c6 tinh
a xit nhu hoi HCI. Thiét bi kiéu nay c6 nhugc diém Ia can phai lap dat thém hé
thdng xir Iy nudc thai.

Logi hon hop:La loai ¢6 su két hop cua ca hé thong kho va uét va thuong duoc ap dung cho cac
nha may nhiét dién sir dung than 1am nhién liéu. Do c6 su két hop cua ca thiét bi
wdt va khé nén bui trong khi thai gan nhu duoc xtr Iy hoan toan ké ca cac loai bui
min. Trong truong hop cac hat bui ¢6 chira mu axit sulfuric thi nhiét d6 dugc git
dudi diém suong. Céc dién cuc caa loai thiét bi hdn hop nay thuong duoc boc kim
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loai dong (dién cuc lang) va chi (dién cuc quang). Trong thiét bi loai hon hop nay
vat liéu nhya c6 kha nang dan dién duoc sir dung nhiéu.

(e) Cau trdc cua thiét bi lang tinh dién

Thong thuong cac hé théng lang tinh dién bao gdm mot s khoang va modul nhét dinh Hinh 3.9
Ia mé hinh h¢ thong lang tinh dién gom 2 dong va 3 modul.

Modul Modul Modul
> 1 2 3

N
v
v

Mcidul Modul M%dul

A 4

Hinh 3.9. Thiét bi thu bui tinh di¢n gém 2 dong va 3 modul

Do c6 cu triic modul nén c6 ciu tao don gian dé Iap dat nhung hiéu qua xu 1y cao do dién &p
cho tirng modul cé thé dugc kiém soat riéng phu hop véi nong doé bui trong khi thai.

Dau vao thiét bi: Nong do bui cao, lam tang hiéu qua cuia ving tich dién, han ché dong dién tai
dién cuc quang, tang dién truong tai dién cuc lang va giam dién thé phong tia ltra dién

Dau ra: Nong d6 bui thap s& 1am giam hiéu qua cua vung tich dién va l1am ting dién 4p phong tia
lira dién va dong dién tai quang.

Trong cac thiét bi ling tinh dién, cac dién cuc quang dugc lap dat ddi dién cac dién cuc ling voi
cac khoang cach thich hop. Nhitng dién cuc nay duoc treo vao khung cb dinh va c6 déi trong
phia duéi. Khung cua thiét bi ling tinh dién thuong duoc 1am bang vt liéu cach dién, bui bam
dinh trén khung d& dang 1am sach bang viéc thoi khi dé dam bao kha nang cach dién va lam viéc
6n dinh cho thiét bi.

Trong qua trinh 1am viéc, dién cuc quang s& hoat dong lién tuc trong khi d6 dién cuc ling lai
hoat dong gian doan. Bui bam trén dién cuc ling duogc tach ra nho hé thdng bda gé va duogc thu
vao phéu thu hinh chép duoc bé tri & vach ngan dé ngira viéc khi thoat ra di qua kéo theo bui ra
ngoai. Phia bén ngoai cua mi phéu thu déu duoc bo sung mot 16p vat lieu cach nhiét va nhiét do,
trong phéu thu byi giam do khong c6 dong khi néng di qua. Do am cua dong khi cao c6 the gay
ra hién tugng ngung tu swong trong phéu thu 1am tang su két dinh cua bui trén dién cuc quang.

Hinh 3.10 thé hién nguyén ly ciu tao cua thiét b ling tinh dién khd
(f) Cac bo phan chinh trong thiét bi ling tinh dién

* Pién cuc quang: Bién cuc quang thuong c6 dang day thang, do day cua dién cuc s€ anh huong
den kha niang tao quang dé ion hda cac hat byi. Thyc té cho thay dién cuc
quang cang mong thi cang dé tao ra quang ion hda. Sé lwong dién cuc quang
duoc b tri trong thiét bi Iang tinh dién phu thudc vao luu luong cua dong khi
di vao thiét bi. Luu luong khi thai cang I6n thi sé lwong dién cuc ling va
quang sir dung cang nhiéu, 1am giam tinh 6n dinh cia thiét bi do dé bi rung
ling. Vi vay trong truong hop xur 1y khi thai véi luu lugng lon can phai dam
bao do viing chic vé két ciu co khi dé khi hoat dong thiét bi khéng bi anh
huong khi hé théng baa rung duoc kich hoat.
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* Pién cyc lang:

* Bla rung:

Hinh 3.10. Ling tinh dién kho, dang tam phang

Dién cuc nay duoc thiét ké véi cac hinh dang va bé mat sao cho cac hat bui d&
dang bam dinh trén bé mat ciing nhu duoc tach ra va rung xudng phéu thu khi
va cham véi bda rung dong thoi ngan ngira bui bi cuén nguoc tré lai theo
dong khi. Vat liéu 1am dién cuc ling 14 nhitng vat liéu cé d6 bén co hoc cao
tranh duoc hién tuong bién dang do nhiét.

Trong cac thiét bi ling tinh dién, hiéu qua van hanh cua dién cuc quang s& giam
khi bui bi b4m nhiéu vao dién cuc, do d6 bua rung thudng duwoc van hanh lién
tuc. Céc dién cuc ling ciing duoc diéu chinh theo dic tinh cua cac loai bui
khac nhau sao cho dat duoc hiéu qua xu Iy cao nhat. Thoi gian bda rung 1am
viéc thuong din ra trong 1 — 2 phat, khoang thi gian gitta cac 1an g6 bla
rung l1a tir 1 — 3 gid. Tuy nhién tan suat nay co thé thay doi tly theo nong do
bui ¢6 trong dong khi thai. Nong d6 bui cao thi lugng bam dinh trén dién cuc
s& nhiéu, tao ra dién tré 16n khi d6 tan suat g bua rung s& ngan hon, cé thé
chi vai phut.

* Thiét bi tich dién

e Dic diém thiét bi: Bao gom ngudn dién ap xoay chiéu, bo diéu chinh dién ap, bo nan
dong va bao vé an toan cho thiét bi

e Dic diém cua thiét bi thu bui: Bién &p va cuong do dong dién ludn duoc diéu chinh phi
hop theo nong do6 bui, d6 day cua lop bui trén dién cuc lang va nhiét @6 cua dong khi.

e Phong tia lira dién:Khi dién &p tang dén gia tri nhat dinh s& lam xuét hién tia lra dién, néu
tiép tuc tang dien ap thi tan suat xuat hién tia lira dién va kha ning tao cung vang quang
tang theo. Néu cung vang quang duoc hinh thanh lién tuc s& 1am cho dién cuc quang bi
mon va hu hai, khién cho day bi dut. Hiéu qua ling bui cuc dai dat dugc khi st dung dién
&p cao cho phép, phong tia ltra dién trong khoang nhat dinh, nhung can kiém soat dién ap
dé tranh tao ra cung vang quang.

* Thiét bj diéu chinh dong khi: Hi¢u qua lang bui phu thugc nhiéu vao viéc diéu chinh dong khi
di vao thiét bi lang. Viéc dieu chinh dong khi theo dac tinh caa bui nhu tién hanh phun nuéc,
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SO3, NHs... ngay tai vj tri cira thiét bi ling (dong khi di vao) s& giup dat hi¢u qua xu ly buyi cao
cting nhu giam doc tinh va mac @6 an mon caa mot so loai bui .

3.2.1.2 Loc bui tai (vat liéu loc)
(1) Nguyén ly hoat dong
Quaé trinh tich liy bui trén vat liéu loc (tdi loc) dugc thé hién nhu Hinh 3.11.

Hinh 3.11. Qué trinh xir ly bui bang vat liéu loc
(2) Vat liu loc bui
Mot s loai vat liéu loc bui duoc trinh bay trong Bang 3.1.

Hinh 3.12. Mét sé6 phwong phéap dét sa tanh

Hinh 3.13. Phwong phap dét nong doi
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Bing 3.1. Mt so loai loai vat liéu loc bui dwec sir dung pho bién

O ZE? O —
£ 3 c E 3
2 N > S|l s | | g | T
o = = 5 Ll z| X |<s | 2
© 7} 1723 o (= c @© X [}
R = o3 0 c S c S c )=
Tén R 5. < S c | 8 o 8 =
o = g %) = < © © S
=) = A = A o o =
S b © @)
£ o
Dai | Rong | Dai | Rong
Soibong | Dét5 | 325 | 75 | 57 | 80 | 57 | 5 | 60 | «x A 1
Pyrene* Dét5 | 260 | 75 | 47 | 190 | 110 7 80 0 A 1,4
Nilon Dat5 | 310 | 75 | 56 | 135 | 95 | 7 | 100 | x o | 1,6
Soinilon | a5 | 310 | 78 | 58 | 145 | 105 | 10 | 200 | A | o | 40
chiu nhiét
S | Polyester | Dét5 | 335 | 78 | 58 | 220 | 170 | 8 [140 | A | A | 12
S | soiacrylic | Dét5 | 300 | 74 | 50 | 115 | 70 | 10 | 120 | o x | 23
Teflon Dat5 | 350 | 88 | 79 | 50 | 47 | 20 | 250 | o o | 220
S‘Jt'irt]?]“y Dat1/3 | 480 | 48 | 20 | 185 | 130 | 20 | 250 | o o | 33
S‘-’t'irt]?]“y Datdon | 790 | 48 | 40 | 288 | 120 | 15 | 250 | o o | 54
PPS® Dét5 | 300 | 100 | 50 | 180 | 95 | 6.2 | 190 | o o | 65
Do day
(mm)
Polyester | 19| 600 1,9 80 | 200 | 18 | 140 | A | A | 15
Polyester Loc | 55 1,8 70 | 140 | 5 | 140 | A | A | 10
mang '
5 Mang
6
> | Pyrene bom | 500 18 70 | 180 | 15 | 80 | o A |19
e -
= | Soicarylic | a9 | 600 1,9 70 | 70 | 12 | 120 o | x | 40
R om
p
Soi  nilon | Mang
i nhict bom | 500 1,7 80 | 150 | 20 | 200 | A o | 54
Soi  thay | Mang | oo, 2,5 197 | 213 | 19 | 220 | o o | 20
tinh bom
Ghi chi: O: Co
X: Khéng
A: Khéng xac dinh
4Polypropilene
5Polyphenylenesulfide
6Polypropilene
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(4) Céac phuong thic ri bui trong tui loc

Co0 hai phuong thﬁzgrﬁ bui trong céc tdi loc: gian doan va lién tuc, nhu duoc chi ra trén Hinh
3.14. Hinh 3.14-a thé hién phuong phép ra bui gidn doan, Hinh 3.14-b thé hién phuong phép ru
bui lién tuc.

(a) Phuong phép gian doan (b) Phuong phép lién tuc
Hinh 3.14. Phwong phap riibui trong loc tui

(4) Vi du ky thuat rd bui trong tui loc

C6 ba loai ky thuat rii bui hay ding trong loc tli nhu duoc thé hién trén cac Hinh 3.15, Hinh 3.16,
Hinh 3.17

Hinh 3.15. Loc tdi rii bui biang rung
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Hinh 3.16. Loc tairii bui bing théi khi nguoc

Hinh 3.17. Loc tdi rii bui bang xung
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(5) Phan loai va dac tinh caa mot sb loai loc tdi

Bang 3.2. Pic tinh ky thuat ciia mot sé loai vat ligu dung trong loc tdi

Ky Loc tUi Khu | Técdd | Nhiétdo
thuat ra .| Hinh o vuc loc lam viéc Tinh nang va pham vi st dung
bui Loai | g | VAtlieu | joc | (miphat) | (°C)
~2 i 5 P
‘g’. .| é g S .OO.I Str dung cho moi ngudn khi thai
=2 S | Ong kS 42 06-1,6 cr?ilum O | chaa bui c6 leu luong thap den
5 § = @ nhiét cao, nhiét o6 thap dén cao
< Hop Bén 1.2 ~100 Phu hop V&1 cac nguon thai co luu
ngoai lwong vai m*/phat
C6 the sir dung dé xir 1y bui lién
o ;% - ~200 | tuc, phuhep vgi cac nguon thai (;é
o = ] 2 1-4 Soi nilon Iu:u lugng nho, khi thai cd chua
S S S S 0 hi nong do bui cao va cé tinh an mon
Y = = Z €l | nhurkni thai tir iao thong. C6 kich
S S NIEL | thuse nho gon va co thé Iap dit &
nhirng noi c6 dién tich hep
B _ E‘ - = Str dung cho céac nguon khi thai co
= Ong = c S 05-15 ~250 nhiét @6 cao nhu khi thai tur cac 10
o PR
> A g hoi str dung than
s} - :
= o> Cau tao gon nhe, c6 thé xir ly khi
g Hinh 2 g ~ 140 tha}l Véi ’dlér) tich rléngvxungﬁquanh
S vien e 03~1 (Tetoron may phat sinh khi thai. Hiéu qua
< dan *E = ’ ) xu ly cao ngay ca véi khi c()_chl’ra
= : s nong do bui thap. Phu hop vai muc
> < dich 1am sach khang khi
<8 E )%'
= . = O ~ AP
2| Ong | X<3 05~15 450 Xir ly bui ¢6 nhiét d6 cao
= = 3= ~ 1200
5 n o
X
g 2 2 o
;C’: S 29O Str dung pho bién tai cadc nha may
< co% 06~172 ~200 i mang hoic luven tha
o | . 22 | gan xi mang hoac luyén thép
Q-
fof <| Ong trong
@ e Phu hop véi khi thai co nhiét do
= S 2 03~1 ~250 | cao tu cac hé thong dot than den va
> - luyén kim mau
o
@ e~ ‘B L LA A X 1 2
S = S ~140 | C6 ket cau nho gon, dé dang lap
3| Hp | 5% < 1~2 | (Tetoron | dit & nhing noi chat hep, phil hop
g .US). = @ ) Xt ly bui tai cac xuong duc cat
3.2.1.3. Xt ly bui ly tdm (Xyclon)
(1) Nguyén ly
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Hinh 3.18 m6 ta nguyén Iy qua trinh xt ly bui bang lyc ly tam.

Hinh 3.18. Nguyén ly xir Iy bui bang luc ly tam

Khi dong khi chuyén dong xoay (tron), méi quan hé giira luc ly tam F. tic dong Ién céc hat bui
vai lyc can cua dong khi dugc thé hién qua phuong trinh sau.

2

T \"
Fc :EdzppR—&
° (11)
Fs = S”ILNrcd p (12)

Trong do:
- Fc luc ly tdm (kg.m/s)
- Fs: Luc can cua khi
- dp: duong kinh hat bui (m)
- p,: Khéi luong riéng hat bui (kg/m®)
-V, :vantoc dai o cua hat bui trén chuyén dong tron (m/s)
- V,.:van toc lang t6i han cia hat bui (m/s)
- R¢: ban kinh cyclon (m)
- W d6 nhét ciia moi chat (kg/m.s)

- W, van téc ling téi han (m/s)
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Bién d6i cac cong thuc trén, thu duoc van téc ling téi han caa hat bui nhu sau:

d’.p v’
W, = FpPovo (13)
18R

Khi duong kinh tang, toc do lang téi han cua hat buyi tang.
(2) Phan loai va cau tao cua thiét bj xu 1y bui ly tam
Mot s6 loai thict bi xur Iy bui ly tm duoc sir dung rong réi dé xir 1y bui nhu dugc trinh bay trén
Hinh 3.19. bay la nhiing thict bi xtr ly dya trén nguyén ly chuyén dong dang xoay (tron) cua
dong khi. Hinh 3.19 theé hién cau tao cua thiet bi xyclon dé xu ly bui véi hai nguyén ly chuyén
dong, theo phuong tiép tuyen va theo truc tuy, theo tinh chat caa dong khi.

Hinh 3.19. Xir Iy bui ly tam bing xyclon

Trong céc xyclon, toc d6 chuyén dong tron cua dong khi thai trong thiét bi thuong tir 7 dén 15
m/s, nham han ché ton that ap suat va giam chi phi xtr ly bui. Vi thé, khi luu luong khi thai Ién,
duong kinh dng trung tam caa xyclon ciing can duoc 1am 16n hon. Bé xu Iy hiéu qua nhitng hat
bui ¢6 kich thugc nhé trong dong khi thai c6 luu lwong 16n, nhiéu xyclon cé kich thudc nho hon
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dugc lap song song vai nhau nham tang hiéu qua xu 1y bui. Truong hop nay dugc goi la xyclon
chum.

Hinh 3.20 md ta mdi quan hé gitra duong kinh hat bui va duong kinh dng trung tam, véi hiéu qua
xu ly bui dat 100%.

Hinh 3.20. Méi quan h¢ giira dwong kinh éng trung tam va kha nang xir ly caa thiét bi

(3) bac tinh
Thiét bi xu Iy bui xyclon c6 mot s6 uu diém nhu ciu tao don gian, chi phi ché tao thap, dé dang
bao dudng vai ton that ap suat thap (khoang 100 mm H,O hoac thap hon). Thiét bi nay c6 thé xi
ly céc loai bui co kich thudc nho ¢ vai pm.
(a) Loai dong chay tiép tuyén
Khi toc do dong khi thai trong thié; bi nam trong khoang 7 dén 15 m/s, mot s6 loai bui c6 kich
thuc’yc nho van c6 the dugc xu ly bang xyclon, cho du cac hat bui va khi c6 tinh chat khac nhau
Ve trong luc, d6 nhet...Co thé tang hiéu suat xu ly cua thlet bi thong qua viéc giam duong kinh
cua éng trung tam. Céc thlet bi xur ly bui dua trén nguyén tic dong chay tiép tuyén thuong dugc
g dung dé xu ly cac ngudn khi thai vai luu luong nho va dong khi nay duoc phan bd dong déu.
(b) Loai hudng truc
Van tbc cua dong khi thai can xur ly dugc duy tri khoang 10 m/s. Loai huéng truc nay thuong
dugc ap dung dé xu ly cac nguon khi thai cd luu lugng 16n va dugc str dung dudi dang da xody
vi ¢6 thé xur ly luu luong khi gap 3 lan so vai loai tiep tuyen ndi trén véi mac ton that ap suat
twong tu va van dam bao sy phan b6 déu dong khi. Kiéu dao nguoc cua loai huéng truc ciing co
thé dugc s dung véi mirc ton that ap luc ¢ khoang 80-100 mm H20 véi hiéu qua xu ly bui
tuong tu nhu loai theo phuong tiep tuyen.
3.4.1.4 Thiét bj i 1y bui wét (rira khi)
(1) Nguyén ly hoat dong
Co ché cua qua trinh xt ly bui bang thiét bi rira khi bao gom:
(a) Cac hat, bui s& va cham/tiép xuc vai cac giot chat long va dugce tach ra khoi dong khi theo
giot chat long do.
(b) Su phan tan cua cac hat bui trong dong khi thai lam cai thién su va cham/tiép xuc véi giot
chat long.
(c) Tang do ém’ cua dong khi ciing 1am tiang kha nang va cham va tiép xtc cua cac hat bui véi
Céc giot chat long.
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(d) Céc hat bui trg thanh trung tam sau khi tiép xdc va ngung tu cing véi giot chat long bay
hoi.

(e) Céc hat bui s& tiép xdc véi mang nuée hoic cac bong bong nudc.
Trong qué trinh rira khi, hiéu qua xu Iy bui s& phu thuc chu yéu vao su phan b céc giot chat
long, sao cho céac hat bui c6 thé tiép xuc duoc tot nhat, tham chi chat long c6 thé duoc phan bo
dudi dang mang dé tang hiéu qua va cham, tiep xdc caa bui khi di chuyén trong dong khi thai.
Kich thudc cia cac hat bui ¢6 thé dugc xu Iy s& phu thuc vao loai bui, lrong chét long duoc st
dung va cach phan phoi. Tuy nhién véi nhitng hat bui c6 kich thuéc khoang 0,1 um tré 1én déu
c0 thé dugc xur ly bang thiét bi nay.
(2) Phan loai va cu tao cua thiét bi rira khi
Céc thiét bi rira khi c6 thé duoc phan thanh ba loai 1a giit nudc, ap luc va xoay.
Hinh 3.21 gi¢i thigu mot s thiét bi rira khi loai gitt nudc, dang duoc ap dung dé xu Iy bui. Do
vei loai thi€t bi nay, mot lugng nudc nhat dinh ludn dugc duy tri bén trong thiét bi, luong chat
long nay c6 thé dugc phan bo dudi dang phun swong tao thanh cac giot hoac dudi dang mang dé
xu ly cac loai khi thai cé chara bui véi nong do cao.
Hinh 3.22 md ta mot s6 loai thiét bi rira khi &p lyc. D6i voi loai nay, chét long dugc phun vei ap
luc 16n. Loai nay khé da dang vé cau tao nhu thap ventury, xyclon uét, thap rong, thap dém, thap
tao bong bong (suc khi).
Hinh 3.23 gi6i thi¢u mot s6 loai thiét bi rira khihu xoay dé xir 1y bui. Ddi véi loai nay, chat long
va khi duoc chuyén dong xoay tao thanh mot 16p mang Ion, su tiép slc gitta dong khi va I6p
mang s€ gilp bui dugc tach ra. Loai xody nay bao gom loai thap rua loai Theisen va thict bi rira
khi kiéu tinh tién.

Hinh 3.21. Thiét bi rira khixi ly bui kiéu gii nwéc
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Hinh 3.22. Thiét bi rira khi xir ly bui Kiéu ap luc

Hinh 3.23. Thiét bi riza khi xit Iy bui kiéu quay

(3) bac tinh
(a) Thiét bj rira khi xtr 1y bui loai gitr nuéc

Trong loai gitt nudc, nuée duoc giir lai trong bo thu, duoc tuan hoan va sir dung lai. Luong nuéc
can bd sung 1a rt nho so véi loai ap luc nudc va loai quay.

Hiéu suat xu ly bui cua thiét b loai giit nuéc tang ty 1& vai tde do dong khi thai khi di vao dng
phan phéi khi va marc d6 tiép xtc vai dung dich. Vi vay, loai ndy thuong duoc ap dung dé xir ly
cac loai bui c6 kich thudc tir 1um tro 18n. Ton that ap suit tiy thudc ting loai thiét bi, thong
thuong nam trong khoang 120 dén 200 mm H,0.

(b) Thiét bi rira khi xir Iy bui loai ap luc
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Ventury: Day la loai c6 hiéu suat xir Iy bui cao nhat, téc d6 dong khi di chuyén vao dau ong
khoang 60 dén 80 m/s va ton that ap suat khoang 300 dén 800 mm H,0. Luong nuéc
duoc st dung khoang 0,3 L/m® ddi véi khi thai chua bui kich thudc 16n hoic loai bui
c6 kha nang thdm nudc, khoang 1,5 L/m® di vé6i khi thai chira bui c6 kich thudc c&
vai um hozc khong tham nudc. Nhiing loai bui c6 kich thuéc khoang 1um déu cé thé
duogc xu ly.

Xyclon wét: Boi voi xyclon wét, bd phan phun hinh chir S 1am tang hiéu qua xir 1y bui nhung
ddng thoi ciing 1am tang ton that 4p suat. Ton that 4p suat co6 thé 1én téi 100 dén 200
mm H,0, lugng nuéc st dung dao dong tir 0,5 dén 1,5 L/m>. Loai nay dac biét c6 hiéu
qua dbi vai bui c6 kha nang hoa tan trong nuéc va mu.

Logi phan luc: Pay 1a loai ¢6 hiéu qua cao nhu ventury nhung ¢ nhuoc diém 1a luong nude sir
dung tuong doi 1on. Vi vay, n6 khdng duoc sir dung pho bién dé xur ly nguon khi thai
cO luu lugng lon.

Thép dém: Vat liéu duoc sir dung 1am 16p dém trong thap cé thé 1a gém, nhya....Hiéu suat xi ly
va ton that &p suat caa thap phu thudc vao chiéu cao lép vat lidu dém, téc do dong khi
va thoi gian luu trong thap. Luogng nuéc st dung khoang 2 L/m® véi tdn that &p suét
khoang 100 d¢én 200 mm H,O. Thap dém thuong dugc st dung dé xu Iy cac chat khi
doc hai bang hap thu hodc hap phu. Tuy nhién, loai nay khéng pha hop dé xir ly bui
bai vi cac 16p dém c6 thé bi tac boi bui.

(c) Thiét bi rira khi loai quay

Trong loai quay, hiéu qua xur ly byi phu thuoc vao duong kinh cua dia quay, duong kinh cua dia
cang Ion thi hiéu qua xir Iy cang cao. Céc loai bui c6 kich thuéc khoang 1pm c6 thé duoc xu ly
bang thiét bi 1dng quay. Lwong nuéc sir dung cho loai ndy khoang 0,7 d&én 1,5 L/m®, twong tng
véi &p suat bi ton that tang tir 50 dén 150 mm H,0. Hiéu qua xt 1y bui caa thiét bi ria khi loai
dia quay tinh tién thap hon so véi loai kiéu Theisen, luong nuéc sir dung caa loai dia quay tinh
tién khoang 0,3 L/m®.

3.2.2 Van hanh va bao dudng cac thiét bi xir ly bui
2.2.2.1 Ldng bui tinh dién (ESP)
(1) Quy trinh hé théng xt ly khi thai tai nha may nhiét dién dbt than déa
Déi véi cac nha may nhiét dién, luong khi thai sinh ra can xir ly 1a rat 16n va ndng do bui trong

khi cao. Do d6, dé c6 thé xur Iy bui higu qua, lang tinh dién la giai phap dugc sir dung rong réi vi
ton that ap suat va chi phi van hanh thap.

Hé thdng xir Iy khi thai dugc phan loai dua trén vi tri cua ling tinh dién trong hé thong xu 1y.
NOx thuong duoc xur Iy bangqué trinh khir chon loc ¢é chat xuc tac (SCR), trong d6 chat khir
thuong dung 12 NHs hodc uré, duoc phun thanh dang suong. Béi véi xir Iy SOy, phuong phap
udt cung tac nhén la dung dich sira voi dang dugc ap dung rong réi hién nay.

GGH (b trao ddi nhiét khi - khi) thuong duoc st dung trong cac hé théng cua Nhat. GGH 1a bo
trao doi tan dung lugng nhiét trong khi thai dé gia nhiét cho dong khi sau khi ra khoi thap xu ly
SOy dé ngan hién tugng khéi trang hinh thanh khi ra khoi 6ng khoi.

Viéc xt ly tro va bui duoc thuc hién khong chi tai thiét bi lang tinh dién ma con tai thiét xa ly
lvu huynh. Trong thap xtr Iy SO, dung dich huyén phu sita voi thuong duoc sir dung do ¢ chi
phi thap. Su két hop cua ca hai phuong phap ling tinh dién va thap xu Iy SOy dem lai hiéu qua
xt ly tét d6i véi bui.

(2) Cac loai day chuyén cong nghé xir ly khi thai
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Qua trinh xtr ly khi thai qha may nhiét dién @6t than tai Nhat Ban c6 4 loai day chuyén cong
nghé da duoc phat trien thé hién trén Hinh 3.24.

— H théng cil truec (he théng léng tinh dign nhiét 49 cao) |

I—- Loai quay
r ESPmhidtdo | —e—=— 35 oo
I GGH FGD

[ T=135C | [ 90°C | I | soc |
T T

S0, 1000ppm | 40 — 70 ppm H 70 — 100 ppm ‘

| Bui20.000mgNm* | | Byi 100 - 150mg/Nm’ | [ Bui 22 meNa | | Buis0mgNa® |

—{ Hé thong cho t&inay (hé thong lang tinh dién nhist do thap)

Loai quay
ESPnhiétdd | [~ """ 7777

[ooc] [sc]  [wc]

I

- —— e
l Lo dot

50,80 7oppm ][50, 70100 pom ]
[ Bui20.000mgNw’ | [ Bui100-150mgNe' | [ Byi22.5mgNw’® | | Bui 30 mg/Nm® |

—{ Hé théng cho téinay (diéu kién nghigm ngit hon) I

ESP nhiét do
thap,(kho)

(Io&t f SR |

‘ Bui 20.000mg/Nm® | ‘ Bui 150mg/Nm’® ‘ ‘ Bui 22.5mg/Nm? ‘ ‘ Bui 10 mg/Nm5| | Bui 10 mg/Nm? |
4{ Hé théng cho téinay (nhiét do rat thip) I

{IRET (SR | an }—[ con sy (40 —f oo | |
[ T=135C | [ 90°c ] [ s0°C | [ o0oC |

(2025 mg/Ne| [ 2550 mg/Nuw ]

[ Bui 20.000mg/Nm’_| [ Bui 30mg/Nm] [ Bei 10mg/New | [ Bui Lome/Nm |

Chu thich
ESP: lang tinh dién, FGD: khir SOx, SCR: Khi chon loc c6 xtc tac (khiz NO,),
AH: Bé say khi, GGH: trao ddi nhiét khi - khi, S: Ong khoi
Hinh 3.24. Cac quy trinh xir ly khi thai tai Nhat Ban

Léng tinh dién nhiét dg cao

Loai ling tinh dién khd duoc ap dung dé xi 1y bui trude khi khi thai chuyén sang cong doan khir
NO,. Nhiét do l1am viéc cua loai nay c6 thé 18n t&i 350 — 400 °C. Tuy nhién, hién nay, cac hé
théng nay hau nhu khéng con duoc st dung do modul xir ly SO, khéng hoat dong duoc hoic véi
hiéu qua thap khi nhiét do caa khi con cao. Mt nhuoc diém lon khéc cua hé thdng nay 1a c6 kich
thude 16n gap 1,5 1an so véi hé théng lang tinh dién 1am viéc nhiét do thap hon (khoang 120~
160°C) va c6 ciu tao cua hé thong phan phéi khi phuc tap, ciing nhu ¢6 chi phi van hanh cao va
t6n that &p suit lon.

Léng tinh dién nhiét dg thap

Hién nay, nhitng hé théng nay dang duoc st dung rong réi ¢ hau hét cac nha may nhiét dién, xi
mang, trong d6 st dung nhién liu 1a than va c6 modul xir Iy NOy duoc lap dit truée modul xir Iy
bui tinh dién khd. Do vay, nhiét d6 cua dong khi giam xudng, chi con khoang 135°C, béi lrong
nhiét trong khi thai di ra khoi 10 dét da duoc thu hoi dé gia nhiét cho khong khi cip vao 16 hoi
gitp lam giam dang ké thé tich khi thai can xir ly. Tuy qua trinh xir Iy cé thé dat hiéu qua cao voi
gia tri dién tro suat cuc dai caa bui. Nhung hé thdng ndy cé van dé Ién 1a khi van hanh & diéu
kién nhu vay s& 1am phét sinh hién tuong nd banh bui 1am bong 16p bui bdm trén dién cuc.

Trong trudong hop luong bui quéa cao (10 g/Nm®), qua trinh l3ng tinh dién u6t duoc sir dung.
Théng thuong, sau khi di ra khéi hé thdng ling tinh dién kho, ndong do bui con lai trong khi thai
khoang 150 mg/Nm?. Do vay, néu yéu té chi phi xtr Iy dugc tinh dén thi cac hé thdng xu Iy s&
duoc lap dit véi quy mo khdng qué I6n cho du khi d6 hiéu qua xu ly khong cao. Lic dé viéc lap
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dat he thdng tan thu nhiét GGH can dugc xem xét (hoi axit H,SO, ¢ trong khi thai s& duoc hap
thu cung vai tro bay dé ngan ngtra qua trinh an mon xay ra).

Hiéu qua xu Iy bui ciia hé thong ldng tinh dién khd nhiét dg thap

Viéc thiét bi GCH va thiét bj xtr Iy NO, duoc lap dit trude hé théng lang tinh dién da lam giam
nhiét d6 1am viéc cua hé théng lang tinh dién tir 135° xudng con 90°C. Su giam nhiét d6 nay da
cai thién dang ké hiéu qua xu ly, vi, khi nhiét d6 1am viéc caa hé thdng lang tinh dién thap hon
100°C, dién tro suat cua tro bay duoc gitt & mac khdng 1am xuét hién tinh trang n6 banh bui
(Hinh 3.25).

Hiéu qua xu ly bui sé& tang 1én néu nhu xay ra qua trinh trung hoa ma axit H,SO,. Khi d6, c4c hat
bui s& dong vai tro tac nhan hip phu mu axit va ngan ngura hién tugng dan mon khi nhiét d6 giam
xuéng thap. Trong truong hop do, kich thuéc cua hé théng cd thé dugc thu nho nhung van dam
bao hiéu qua xtr ly voi nong do bui trong khi thai khi di ra khoi hé théng chi con 30 mg/Nm Do
vay, cho di hé théng ling tinh dién uét khdng duoc Iap dat thi ndng do SOy trong khi thai van c6
thé giam xuéng chi con 10 mg/Nm?, tham chi con thap hon.

Hé thong lang tinh dién vai van diéu tiét (Hinh 2.26) s& duoc str dung trong trudng hop dién tro
suit cua bui than qué thip va hiéu qua xtr ly loai bui ndy khong cao. Pay ciing 1a nguyén nhan
lam giam hiéu qua xir Iy bui do nong do bui tang 18n rat nhiéu tai nhitng khu vuc dugc 1am rii bui
bang bla rung.

Hinh 3.25. Méi quan hé giira nhiét dé khi thai va loai thiét ling tinh dién sir dung

Hinh 3.26. Ling tinh dién c6 van diéu tiét
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3.2.2.2 Loc tui
Cac nguyén nhan l1am cho hiéu qua loc tai giam bao gém:

(1) Su cé tang va giam ap

(a) Tang &p dot ngot trén ap ké

C6 thé do xay ra hién tugng ting dot ngot thé tich khi Néu xay ra tinh hubng nay thi tién
hanh diéu chinh van dé giam luu lugng khi di vao tli loc véi luu lugng phu hop.

Tac vai loc: Thay thé tdi loc méi hoic thay thé bang vat liéu khac. Kiém tra lai hé thong
ra bui.

Tac nghén trén duong ong dan khi dén &p ké hoic bi ro ri: kiém tra 1am sach hoic 1am
Kin.

Do bam dinh cua bui ting 18n do vai loc bj wét: 1am khd bang khi néng.

Hién tuong cudn bui theo gié trong phéu: kiém tra xa bui va thay thé cac chi tiét.

(b) Giam ap dot ngot trén ap ké

Nong d6 bui qué cao so véi kha nang xir ly: giam 4p hoac tan suét rii bo bui.
RO ri bui do tdi loc bi thung: loai bo va thay thé tai loc khac.
Téc nghén trén dudng 6ng dan khi dén 4p ké: kiém tra 1am sach.

Giam luu luong khi thai: kiém tra &p suit trén duoc ong.

(2) RO ri bui
(a) RO ri bui trong khi thai (ra khoi thiét bj)

Lap dat céc tdi loc bui khdng dung: kiém tra Iap dat lai cho dung.
Tdi loc bi hong do giam chat lwong theo thoi gian: thay thé méi.

Luu lwong khi tang dot ngot: diéu chinh van dé diéu chinh luu lwong khi d&én gia tri phu
hop.

Tui loc bi thang: stra chira, thay thé.

(b) RO ri bui bat ky vi tri nao

Dién &p tao quang vuot ngudng: giam ap suét dbi véi khi nén ddi voi hé théng phan lyc.

(¢) Su cb dbi vai vat lieu loc

Bui bi cudn: Lap dit cac tam chin ngay tai ctra vao cua khi thai.

Tdi loc bi hu hai do su bién dang cua vat liéu loc.

Xuét hién cua tia ltra: 1ap sin khan lau bui.

C6 nhiéu khi an mon 1an trong khi thai: Thay thé bang vai chéng an mon.

C6 lan khi an mon trong dong khi thai

(3) Su cb dbi voi thiét bi loc bui

(a) Khdng c6 tin hiéu hay tin hiéu yéu trong qué trinh loc

e Quén bat cac cong tic: Bat thiét bi khoi dong.

e NO& ciu chi: Thay cau chi, bat lai aptomat.
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e Long & cac két ni caa thiét bi dau cudi: Siét chat thiét bi dau cudi.
(b) Thiét bi xa bui khong hoat dong
e Khong cung cap khi nén: M van cung cap, kiém tra thiét bi cung cap khi.
e Van dé vé day dién: Kiém tra hé thong day va sta chira.
(c) Khdng 1am viéc hoic co su ¢b dbi voi mot sé thiét bi chinh
e Kiém tra hoat dong cua thiét bi twong tng nhu dién tir, thiét bi trao d6i hoac sira chita no.
e Sy cd vé hé thdng day dién cua thiét bi twong tng: Kiém tra hé théng day va sira chia.
e L&i hoat dong trong xi lanh khi: RO ri do qué trinh an mon: Thay thé hoic stra chira.
e L&i hoat dong cua van: Thay thé hoic stra chira.
(d) RO ri, khi &p hoac khi nén khéng tang Ién
e Van vd/hong: Thay thé van.
e Ong cao su va/hong: Thay thé cai mai.

e RO ri khi do v&/hong cac bo phan caa 6ng cao su: Siét chat méi néi, bit kin chd ro ri caa
ong cao su.

e V&/hong van hoic nhiéu cac chi tiét khac gitra van va dé van: Thay thé cai méi hoic sira
chira lap dat va lam sach.

e Bit thuong tai bo phan nén khi: Kiém tra thiét bi chd phét sinh su ¢ va stra chira.
(4) Cac van dé khac
(@) Tai loc va bui bi uét
e CO sy xdm nhap ciia nuéc mua vao cc éng dan (hat) bui, tli loc: Kiém tra nap va cua va
diém tiép noi, ua chtra cho ro ri.
e Xy ra viéc ngung tu diém suong ca khi thai 4m: Thiét ké chong ngung bang céch giit
nhiét hoac sudi am.
(b) Rat dong khi tir dong vao
e Mat ap lyc qua muc cua 6ng hat: Kiém tra nguyén nhan va giam ap luc ht.

e Ldp dat thiét bi hit bui, gdy nhidu cia ddi twong khac: Théo lap, vé sinh, sira chira cac
thiet bi trao doi.

(c) Bd phan ht thiéu nang lugng.

e Giam téc do quay: long day deo, tic cac vat liu loc. Kiém tra toan dién va sira chira kip
thoi.

RO ri tir bo phan caa bo loc tli va éng dan: Sira chita phan ro ri.

RO ri van diéu tiét xa bui: Sira chira ro ri.
L3i cua thiét bi xir Iy bui: Xem diém (3) caa Muyc 3.2.2.2.

Ché do kiém tra: Téc do quay va vé boc.

Ling dong bui trong 6ng: 1am sach ong dan.
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3.2.2.3. Xur ly bui bang ly tam

Xyclon, thiét bi xu Iy bui bang luc ly tam véi cAu tao don gian va chi phi thap do khong c6 co
cau nao chuyén dong. Mic du khong duoc dung dé xur ly bui ¢ cong doan cudi nhung xyclon lai
duoc su dung rong rai voi vai tro tién xu ly (xt 1y so bd) bui dé tach hat thd. Do d6, cac nguon
khi thai ¢ chira nong do bui cao va ¢o kich thuéc 16n déu c6 thé xu ly bang xyclon. Trong qua
trinh xur ly, bao dudng dinh ky, néu nhu loai khi thai dugc xtr ly 6 tinh an mon thi cé thé pha
I6p vat liéu bao vé.

Mot s6 van dé vé xyclon can chl y:

(1) Phu vat liéu chéng an mon 18n bé mat trong cua dng ngoai

Véi xyclon, bui dugc tach ra bang luc ly tm va su va cham véi mit trong ciia 6ng bén ngoai cua
xyclon. Theo thoi gian, su va cham s& lam mon, tham chi l1am thang bé mat cua 6ng tru bén
ngoai, 1am giam hiéu qua xu ly.Su xudng cap cua thiét bi c6 thé quan sat dwgc bang mét thuong
thong qua sy thay doi mau caa khi thai, va néu xay ra tinh huéng, d6 can tién hanh sira chira kip
thoi.

Dbi véi xyclon van hanh doc theo huéng truc (Hinh 3.41), canh huéng dong dé lam dong khi
chuyén dong xody 1a chi tiét d& va nhanh bi hu hong nhat, do su va cham véi cac hat bui c6 kich
thudc khac nhau. Do d6, dé giam thiéu su hu hong cia canh hudng dong, can lya chon ky vat
liéu, d6 day va kich thuac.

(2) N6

Néu su ro ri bui xuat hién tai cac phéu thu bui caa xyclon (dwoc lap dit bén dudi quat hat), tién
hanh sura chita sé khac phuc duoc van de.

(3) Su phan b khi thai va bui

Déi vai xyclon, khi dudng kinh dng trung tam cang nho thi hiéu qua xtr ly bui cang cao, vi, cung
mét luc ly tdm, cac hat bui cang d& dang dén duoc vach trong cua dng ngoai. Vi thé, trong
truong hop xtr ly khi véi luu lugng 16n, ¢6 thé két hop nhiéu xyclon nho lai véi nhau tao thanh
cac xyclon t6 hop (chum). Khi thai ltc d6 s& duoc phan bd déu vao ting xyclon va van dam bao
hiéu qua xir ly nhu truong hop ding xyclon don. Bé giam dién tich lap dat, cac hé thdng co thé
duoc thiét ké nho gon bang viéc cac xyclon duoc bé tri theo kiéu hudng truc.

2.2.2.4 Thiét bi rira khi

Do tac nhan tach bui trong khi thai chinh 1a cac chat long duoc phan b thanh céac hat nho hoic
thanh cac mang nén khi dong khi di trong thiét bi hap thy bui s& bi giir lai trong céc giot chat
long hozc 16p mang chat long. Hiéu qua xt Iy phu thudc vao ty 18 giira lwong chat l6ng sir dung
dé xir ly trén mdi mét khéi khi. Bé duy tri ty 1 nay cac thiét bi nhu bom (bom chét long), quat
hat (cap khi) s& dugc sir dung. Trong truong hop dong khi cé nhiét d6 cao s& duoc giai nhiét
trudc khi di vao thiét bi ria khi.

Khi thiét bi dimng hoat dong, tién hanh loai bo va 1am sach bui va céc thanh phén c6 tinh axit bén
trong thict bi bang nudc. Chu y, sau khi ngung dua khi thai vao thiét bi, can tiép tuc duy tri hoat
dong cua thiet bi thém it nhat 10 phut roi mai dirng quat va bom.

(1) Su hinh thanh giot va mang nudc

DAi voi thiét bi xu Iy bui dang ventury, théng qua viéc kiém soét toc do dong khi thaitrong thiét
bi va cung cap lugng nudc theo mot ty 1€ thich hop, duong kinh trung binh mong muon cua cac
hat nuéc qcé thé duoc tao ra bé\ng cach tinh toan theo céng thac thuc nghiém. péi vai thiét bi xi
ly bui kiéu gitt nudc thi chi can duy tri muc nude bén trong thiét bi 1a c6 thé hinh thanh mang
nudce.

(2) Kiém tra bao dudng sau van hanh
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Nhiing noi ma dong khi c¢é chira bui di qua véi van toc 16n nhu cac van, rat dé hinh thanh céc l6p
bui lam cho hiéu qua xu ly giam. Déi voi khi thai chta thanh phan hoi (khi) ¢é tinh axit, hién
tuong an mon s& rat d& g xuat hién tai nhitng noi c6 sy tiép xdc véi nudc. Do vay, sau khi véan
hanh, can tién hanh vé sinh 1am sach nhitng noi d6 dé dam bao su hoat dong 6n dinh va hiéu qua
xu ly.

Riéng déi voi cac thiét bi xir Iy bui bang phuong phap wét, viéc xir Iy bin va nuéc thai la rat can
thiét dé khong lam phat sinh céac chat 6 nhiém th cap.

(3) Bui c6 tinh phat n6 (bot nhém, magie)

Mot s6 loai bui c6 tinh dé phat né nhu bot Al, bot Mg. Néu ching xuét hién trén bé mat cua cac
thiét bi xu Iy thi nguy co xay ra su 6 1a rat cao. Bic biét d6i vai cac thiét bi xu Iy bui khd. Khi
do, d@é xur ly loai byi nay, cac thiét bi xur Iy bui w6t s& duoc sir dung. Nhing loai bui nhu bui Al,
Mg, néu tlep xuc voi nugce s€ xay ra phan ung sinh ra khi Hp, nén cau tric bén trong cua cac thlet
bi nay can lap dat thém chi tiét dé loai khi nay. Viéc thu gom, luu trir luong bun thu duoc tir cac
thiét bi xt 1y bui w6t dbi véi bui Al, Mg ciing can tuan tha ddng cac bién phap an toan dé ngan
ngtra sy ¢6 N6 ¢ thé xay ra.

3.3. Cong nghé xir ly SO,

Trong cac phuong phap xu ly SO, phuong phap uét (sir dung dung dich hogdc huyen phu) la
phuong phap phd bién nhat & Nhat Ban. Phuong phap hap thu bang dung dich kiém hoic dich
huyén phi c6 tinh kiém, chiém hon 70% sé lugng thiét bj va 80% tong cong suat xu Iy ¢ Nhat.
Trong dd, phuong phap hap thu huyén phu dé vdi 1a phuong phép chinh dugc ap dung cho cac 1o
hoi c6ng suat 16n cua cac nha may nhiét dién; con phuong phap hap thu huyén pht Mg(OH),
thuong dugc ap dung cho 10 hoi cdng nghiép cdng suat vira va nho.

Hién nay, cac phuong phap khd xir Iy dong thoi SO, va NOy nhu phuong phap than hoat tinh
V... d& tro nén kha thi.

3.3.1. C4c cdng nghé va co' ché xir Iy SO,
Cong nghé xtr ly SO, dugc mé ta trong Bang 3.3
Bang 3.3. Cong nghé xir ly SO,

Phwong phap Chit hap thu va hap phu San pham phu (xi ly)
Hép tha sic dund tic nhén ba voi (CaCOy) Thach cao (thu hdi)
a 18 ~ - . . .
nhgm \?6i ung Sira voi (Ca(OH)y) BUN canxi sulfit (CaSOs) (thai
Dolomit (CaMg(COs), bo)
Héap thu bang huyén phu Mg(OH) SO, thach cao (thu hdi),
Mg(OH), 9o MgSO, (thai bo)
ol - : )
2 | Hap thu bang dung dich | NaOH, Na,S, dung dich amoni | Na;S, S/H,SO4, (NH,)2SO4 (thu
kiem V.V... hoi)
Dung dich kiém kép 112:COs,  ammonta, - AL(SO)s | Thach cao (thu hdi)
Hap thyu oxy hoa Axit sunfuric lodng véi xuc tac Thach cao (thu hdi)
R CaSO0s;, thach cao (thai bo hoac
%'i Phun kho Ca(OH),, NaHCOs3, Na,COs, chon 1p)
oy ) N , - N -
3 Kh}r SO, trong 16 va phun DA VoI (CaCOy) Ca:S.OgZ thach cao (thai bé hoac
nuGe chon lap)
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Phwong phap

Chit hap thu va hap phu

San pham phu (xir 1y)

Phun véi vao 10 va khi
x thai
=
(@)}

Ca(OH),, CaSO; v dinh hinh

C3803’, thach cao (thai bo hoac
chon lap)

Than hoat tinh

Than hoat tinh (Céc hoat tinh)

H,S0. (S, SO, 16ng) (thu héi)

3.3.1.1 Phuong phap su dung tac nhan voi

C4c tac nhan hap thu/phu cua phuong phép nay bao gdm da véi (CaCOs), voi toi (Ca(OH),),
dolomit va hdn hop vdi va tro bay. Céc chat nay hap thu SO, va tao thanh san pham phu la thach
cao (CaS0O,). Trong c4c qué trinh nay, dung dich huyén phu chtra 5~ 15% déa voi hoic sira voi
thuong duoc sir dung. Do do hoa tan cua voi i 16n hon cua da voi, téc do phan ang cua dung
dich stra vOi 16n hon cua da voi. Kich thudc hat da voi dua vao su dung thuong < 44 um. Bui c0
thé duoc xir ly trude hodc xir ly dong thoi vai viéc xir Iy SO, bang sita voi.

(1) Phuong phap tach bui riéng (truéc)

Trong phuong phap nay, thap gidi nhict va thap tach bui duoc dat ¢ phia truéc cua thap hap thy
de ha nhié'g khi thai dén nhiét @6 van hanh thich hop cua qué trinh hap thu va dong thoi xi ly bui
de tang chat luong cua thach cao.

(2)Phuong phap tach bui dong thoi:

Bui duoc xir ly dong thoi vai SO, trong cung mot thap. Phuong phap nay khong su dung phap
giai nhiét va loc bui nén chi phi xay dung thap hon phuwong phap xu ly bui riéng.

C6 hai cach thyuc hién oxy héa trong phuong phap hap thu bang sita voi. D6 la dat riéng thap
oxy hoéa (loai 2 thap, Hinh 3.27) va str dung chung thap dé hap thu ddng thoi oxy hoa (loai 1
thap, Hinh 3.28). Loai 1 thap c6 chi phi xay dung va van hanh ré hon. Dong thoi axit sunfuric
duoc tao trong thap oxy hda nhanh chong phan ung vai da voi nén viéc thém axit sunfuric la
khong can thiét. Ty Ié d& voi cap du c6 thé duoc duy tri & mac thip ma van dat hiéu suat xi ly
cao.

Khi thai

Ong khoi

Axit
sunfuric

Nuéc
Di xtr ly nuwéc,_
thai

Pa voi

- Ca(OH)2

To waste water treatment-——J
Thach cao

A - Thap lam ngudi va D : Biéu chinh pH G : Ly tam tach thach cao
tach bui E : Thap oxy hoa H : Khir syong

B : Thap hép thu F: C6 dac bun I : Trao ddi nhiét, tac nhan
C Bé cguan bi dung dich  (thach cao) khi

hép thu

Hinh 3.27. Téch bui riéng bing phwong phap hap thu 2 thap
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Hinh 3.28. Xir ly dong thoi bui va SO, bing dung dich vdi sit dung loai 1 thap

Hién nay, phuong phap phd bién 1a sir dung 1 thap két hop 1am ngudi va xt Iy bui, hap thu SO,
va oxy hda CaSOs;,

: . Thép trao d6i nhiét Thap giai nhiét két Thap hap thu
Lang tinh dién diing tc nhan khi hop véitachbui | |  (pH = 6)
Ly tam Lang thach cao [ Thap oxy héa

Chuc niang caa cac cong doan chinh trong hé théng xir Iy ndy nhu sau:
(a). Thap giai nhiét két hop véi tach bui (Pre-scrubber)

Thép nay co chac nang ha nhiét khi thai xuéng khoang 50~60°C, 1a khoang nhiét do thich hop
dé hap thu SO,. Bui va mu axit sunfuric ciing bi loai bo.

e Théap hap thu
SO, dugc chuyén thanh canxi sulfit (CaSO3.1/2H,0)
CaCO3 + SO; + 1/2H,0 — CaS03.1/2H,0 + CO,
e Thép oxy hda

Thép nay c6 chie nang chinh 1a chuyén hda canxi sulfit hda boi O, trong khéng khi thanh
canxi sulfat.

CaS03.1/2H,0 + 1/20, + 3/2H,0 — CaS04.2H,0
Canxi sunfat (CaS0O4.2H,0) duoc goi la thach cao.
e Liéng thach cao (May ép, xyclon thiy luc)
Tang ndng do cua thach cao

e Lytam
52

- 112 -



Thu thach cao

Qua trinh nay dugc goi 1a phuong phap mot thap, trong dé dong thoi 1am nguoi khi, hip thu SO,
va oxy hoa CaSOs3,

3.3.1.2 Phuirong phép hap thu bang huyén phi magie hydroxit

So d6 nguyén ly caa phuong phap hap thu huyén phi magie hydroxit duoc thé hién ¢ Hinh 3.29.
Céc cbng doan chinh cua phuong phap nay nhu sau:

e Hap thu véi Mg(OH); 5-10%
Phan ung hap thy
SO; + H,O0 — H,S04
H,S0;5 + Mg(OH), — MgSOs + 2H,0
MgSO; + H,SO3 — Mg(HSO3),
Tai day thap (oxy h6a mot phan nho khong khi dugc cap vao):
Mg(HSO3), + Mg(OH); — 2MgSO; + 2H,0
MgSO; + 1/20, — MgSOy,
e Théap oxy hoa

Magie hydrosunfit (Mg(HSO3)2) va magie sulfit (MgSOs) chua phan ung s& dugc oxy héa boi
khi cap thanh magie sunfat (MgSO,)

Mg(HSO3)2 +0; — MgSO4 + H,SO,4
MgSO0; + 1/20; — MgSOs
e Loc

Loai bo bui bang vat liéu loc va thai MgSO4 nhu chit thai truc tiép vao ngudn nuéc tiép nhan
(Do céc chat nay khéng nguy hai)

Hinh 3.29. Phwong phéap hip thu bang dung dich Mg(OH)
Dic diém cua phwong phap hap thu bang dung dich huyén pht Mg(OH),

- Thiét bi don gian va gi4 thanh xay dung thip. Phu hop dé xir Iy khi thai cho céc 10 hoi
cong nghiép nho

- Gia thanh caa Mg(OH); r¢ hon NaOH va lam giam chi phi van hanh
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- Dung dich c6 tinh kiém nhe va hau nhu khong doc hai va an mon. Hoa chat dé xir ly
trong qua trinh nay ré va khéng doc hai.

- Ngudn nguyén liéu thd c6 rat nhiéu trong nuéc bien va CaCOs ¢ the dugc sir dung dé
dang vi lugng cung cap on dinh va gia thanh thay doi rat it.

- Do d9 hoa tan cua san pham (MgSOs, MgSQ,) Ién hon Mg(OH),, nén khéng can lo vé
viéc tic cac duong 6ng v.v... va viéc bao dudng dé dang.

3.3.2 Chac ning, van hanh va bao dudng thiét bi xu ly SO,
(1) Budc giai nhiét khi va tach bui

Trong phuong phap tach bui riéng, bui duoc 1am sach khoi khi thai cé nhiét d6 90~150°C bang
nudc truge khi dua vao thiét bi xt Iy SO,. Théap phun va ventury thuong dugc su dung. Nhiét do
cua khi thai duoc giam. Nhiét d6 cua khi vao cang thap thi luong nudc can sir dung cang it. Sau
quéa trinh ndy nudc ria bi bién ddi thanh ra c6 tinh axit va an mon vat liéu nén thiét bi phai c6
kha nang chdng an mon va chiu nhiét. Thiét bi phai duoc boc bang cac loai thép khong ri (NOy),
gach chiu lira, cao su hoic thép boc plastic.

Mac di SOzhau nhu khdng bi hép thu trong nudc rira ¢6 tinh axit can thu mot phan nuéc thai va
dua sang thiét bi xur ly nudce thai dé gitr nong do caa bui va Cl trong ngudng quy dinh.

Cac thiét bi thuong sir dung, duoc thé hién ¢ Hinh 3.30.

Hinh 3.30: Mét sé loai thiét bi xix ly SO,
(2) Hap thy SO,

Phuong phéap hap thu bang huyén phi voi duoc &p dung rong tai dé xi 1y SO, tai cac nha méay
nhiét dién. Cé hai loai thap hap thu SO, nhu sau:

(a) Thap phun

Lip dat nhiéu dau phun tai nhiéu tang dé phun dung dich.
(b) Loai @ém

Dung dich hip thu chay thanh mang méng xung quanh 16p dém.
(c) Loai sui bot

Pua nhiéu 6ng cap khi sai bot (sparger) vao trong dung dich hap thu va khuyéch tan
bot

(d) Loai cét long
Lip dau phun ¢ day thap hap thu va thdi dung dich hap thu Ién.
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Mot s6 luu y:

Tat ca cac loai thiét bi déu nén duoc bao vé chéng déng can va chng can ling dé giam
ton that ap suat dén muc toi da va xur ly khi thai hiéu qua nhat.

Viéc két hop nhiéu thap xur Iy SO, dugc cho 1a s& dem lai hiéu qua xir Iy SO, cao.
Vit liéu 1am thiét bi 1a thép khdng ri duoc boc cao su hoic plastic.

Lip dat bo phan kht swong léch huéng gan cua ra cua thiét bi hap thu SO, dé loai bo céc
giot mu sinh ra trong qué trinh xu ly khi thai

(3) Budc oxy hoa

Qua trinh oxy hda sulfit duoc thuc hién & thap hap thu SO, nhu sau:

(@) Loai thap oxy hoa rieng: Thém khi va H,SO,4 va thu sunphat tai thap oxy hoa riéng. Théi khi
vao day thap véi ap suat khoang 400 kPa va tang toc do phan ang oxi hoa va phan huy da
voi con lai bang axit sunfuric va sau do thu lai thach cao tinh khiét.

(b) Loai thép oxy héa hap thu: Thoi khi vao dung dich hap thu trong thép hap thu SO, qua trinh
hap thu SO, va oxy hoa dien ra dong thoi. Phuong phap nay dang tré nén pho bien. Phan
ung oxy hda bi anh hudong bai van toc hap thu cua khi oxy vao trong long.

(c) Loai oxy héa ddng thoi véi hip thu: Bé phan tng dugc dat ¢ day cua thap hip thu. Do do,
can khuyéch tan khi rong hon 1a tai &4p suit khéng khi do gisi han cua két cau nay. Co rat
nhiéu loai éng suc khi nhu 1a: éng suc khi ¢ dinh, éng suc khi kiéu quay va agitating
atomizer v.v...

(4)Tai sir dung san pham thu

Cac mudi sulfat thu duoc bang phuong phap oxi hoa sulfit tao ra cac san pham khac nhau
tly theo céc loai chat hap thu. Trong truong hop hap phu véi thi thach cao duoc tao ¢
dang tinh thé c6 do hoa tan trong nuéc thap. Kich thudc tinh thé 1a vai chuc um & dang lo
leng. Huyén phu duoc 1am dic bang xyclon thay luc hodc bé lang, sau do tiép tuc tach
nudce bang ly tm va loc bang tai.

Trong trudng hop sunfat 6 d6 hoa tan cao duoc hinh thanh, két tinh bang cach 1am nguoi
hodc sir dung thiét bi tao tinh thé bang bay hoi va sau day phan tach chét rin va dung
dich bang thiét bi tach nudc. Phan dung dich thu duoc s& duoc tai tuan hoan vao bé hap
thu, va mot phan chat chat hap thu s& duoc hit ra dé tranh tich Iy rin va dua vao hé
thng xt ly nuéc thai.

(5) Chuan bi dung dich héap thu

D4i voi truong hop chét hap thu SO, ton tai ¢ dang dung dich, cap truc tiép chét hap thu
sau khi da diéu chinh nong d¢ vao thap hap thy.

D6 voi truong hop tac nhan hap thu ¢6 do hoa tan thap nhu 1a da voi, lap dat mot silo Ion
de chua da voi nghien co kich thusc vao khoang 15 um vao bé dé chuan bi dung dich
huyén phu da voi véi ty 1€ nudc phu hop dé thu duoc dung dich véi nong @6 mong muon.
Né‘u hat da voi cé kich thudc Ign, phan ung vai SO, tro nén kém hon va‘sé Q(‘)n lai mot
phan da véi khéng phan ung lan véi thach cao. Trong truong hop do, can lap dat may
nghién nhu la may nghién bi v.v...

Hién nay, bé biin voi ¢6 thé khong cén thiét vi nhiéu hé thdng cai tién co the cap bot da
vOi truc tiep vao thap hap thu...

(6) Xir Iy nuéc thii
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Déi voi phuong phap xu 1y bui riéng, nudc thai tu thap giai nhi¢t va xu ly bui dugc dua
sang thiét bi xu ly nudc thai.

Déi v6i truong hop xu 1y bui dong thoi, mot phan nudc thai tir buoc thu hdi san pham
phu cting dugc dua sang thiét bi xir ly nude thai.

3.3.2.1 Cac ddc tinh can thiét cua thiét bj xiz Iy SO,
Chdng déng cin

Do kha nang hoa tan cua CaCOs va thach cao kém, chung s& bi két tiia gay ra hién tugng
ddng can trong thap hap thy, khar swong, ong, v.v...

CaCOjs c6 do hoa tan trong axit cao nhung c6 do hoa tan trong kiém thap nén d& déng can.
Do d6, d6i véi truong hop thap hap thu SO, dwoc bb tri riéng véi thap oxy hoa, can diéu
chinh luong chat hap thu (huyén pho véi) phi hop dé diéu khién pH caa dung dich hap
thu & muc trung tinh hoic axit yéu.

D6 véi loai thiét bi 1 thap két hop oxy héa va hap thu (hién nay da tro nén pho bién),
nhitng bién phap sau day can dugc thuc hién dé tranh két tia va dong can cua canxi
sulfit:

(@) Thém mam tinh thé ctia d& voi vao dung dich hap thu tir truéc. Giai phap nay khién cho
nong do da voi tang Ién, CaCO4 (dugc tao thanh bsi phan tng oxy hda) s& ket tua trén
bé mat hat man tinh thé va giam bat lugng két tua trén bé mat thiét bi.

(b) Thiét ké bé mat thiét bi nhan, két cau cua thiét bi don gian sao cho nudc it bi dong lau
do qua trinh két tinh va lang dong dé dang xay ra trén bé mat dém, ong va cac thanh
zam do.

(c) Xay dung bé phan tng I6n c6 thoi gian luu dai ¢ déy thap hap thu dé dam bao nong do
dung dich hap phu qué bdo hoa & mic thap.

(d) Thiét ké cu tric thép sao cho khdng bi khd va khong c6 hién tuong dung dich dong lau
bang cach st dung dau phun dung dich thich hop va dam bao ty 1€ khi long thich hop.
(e) Dinh ky rua bo phan khir swong trong khi van hanh vi hién tugng dong nudc lau va két
tinh de déngqxéy ra & bd phan khir swong do bo phan nay c6 cau trac khéng thang (cau

trac nay la de de tach cac giot mu).

3.3.2.2 Qua trinh gia nhié¢t khi thai sau xu ly

Khi thai tai dau ra cua thiét bi hap thu xir Iy SO, dang wét bdo hoa hoi nudc, khi nhiét d6 caa
khai thai thip s& c6 hién tuong ngung tu axit in mon duong éng va khéi thai s& c6 mau tring. Do
d6 can nang nhiét d6 khi thai dé tranh anh mon duong bng, loai bo khoi trang va tang cuong kha
nang khuyéch tan khi.

Nhiét cua khi thai ban dau dugc dua vao dé gia nhiét cho khi thai sau xir ly thong qua thiét bi
trao doi nhiét sau:

Thiét bi trao d6i nhiét dang quay - Rotary regeneration type heat exchanger (Kiéu
Ljungstrom — Hinh 3.31 - a). Do khi ro ri gitra c&c dia chra nhiét, hiéu suat xu ly SO, va
thu bui giam.

Thiét bj trao doi nhiét dng chum, tac nhan long. Thiét bi trao doi nhiét duoc lap doc 1ap
(Hinh 3.31-b). Khi vao: tan dung nhiét. Khi ra: tai gia nhiét. Thiét bi nay phu hop dé xu
ly SO, va bui lugng lon.
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Hinh 3.31. Mét s6 loai thiét bi trao déi nhiét
3.2.2.3 Vdn hanh va bdo duang thiét b;
(a) Ton that 4p suét

e Doi vsi thiét bi xir Iy SO, loai u6t, can thuong xuyén quan trac ton that &p suat tai cac
buac thu hoi nhiét, hap thu, khir swong, tai gia nhiét.

e Ton tht p suét 1a do hién tuong thu hep éng dan khi khi bi b cac chat ran dinh bam. Do
do can dinh ky kiém tra va ria

(b) Van hanh thiét bi xa Iy SO,

e Hiéu suat xu Iy SO, dwoc quyét dinh bsi higu suét tiép xtc giira chat long va khi (ty 18
gitra khi-long) trong thap hap thy. Do do, hiéu suat xir ly giam do tac voi phun.

e Dé van hanh tét thiét bi xu ly SO, viéc diéu khién pH 12 mau chét.
- pH thip 1am giam hiéu suat xtr ly.

- pH cao thi hiéu suat xir ly SO, tang nhung lai khién cho luong dé voi tiéu thy ting
Ién va dotinh khiét caa thach cao giam.

- Tét nhat 1a khong ché pH vao khoang 6, thong qua viéc diéu khién lwong chat hap
thu.

(c) Luu luong

e Dic diém cua khi thai thay doi theo tai cua 10 va loai than cp, do d6 luong dung dich
huyén phu da véi cap vao thap hap thu cting phai dugc diéu chinh mét cach phu hop.

e Thiét bi do luu lwgng khi thai, nong d0 SOz, luu lugng hap thy, ndng dé hap thu, ty 1& rin
trong dung dich hap phu can duoc kieém tra va bao dudng mét cach ding quy dinh.

e Viéc kiém tra van dé tic cua van diéu khién luu luong do dong can rén, ro ri do an mon
duong ong va cac van dé caa bom la rat quan trong cho qua trinh van hanh.

e Tai c4c dau phun khi Cap cho qua trinh oxy hoa, viéc dong cin dé dang xdy ra. Viéc giam
luu lwong khi c6 thé khién cho dung dich hap thu c6 chira tinh thé di vao trong dau éng,
dan dén viéc tic can dau phun. Viéc rira nude dinh ky s& gitp giai quyét vin dé trén mot
cach hiéu qua.

Trong trudng hop thiéu khi & thap oxy héa, hiéu suét tach nudc s& giam do chudi sau:
Gidm téc d phdn ing — con sunfit — higu suat khir SO, giégm — dp tinh khiét ciia
thach cao giégm — hiéu suat tach nwéc giam
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(d) San pham phu

e Thach cao duoc st dung rong rdi trong xay dung va phu gia xi mang.

e Do tinh khiét cua thach cao thi bj anh huong bai do tinh khiét caa da voi, pH cua dung
dich hap phu, mudi than trong khi thai, nong do khi HCl va khi HF, xu ly tach bui riéng
hay tach ddng thoi, loai thap oxy hoa riéng hay thap oxy hoa két hop hap thu.Trong
truong hop thay ddi loai than hay nha cung cap, can kiém tra thanh phan thach cao.

(e) Vat lidu l1am thiét bi

Tai cé4c vi tri luén bi bai w6t dung dich hap thu va nuéc rira, nén sir dung vat liéu plastic
va cao su. Tuy nhién, cac vat liéu nay cé kha nang chiu nhiét thap, do dd, can thuong

Xuyén quan trac nhiét do dé dam bao khdng qué ngudng cho phép.

3.4. Cong nghé kiém soat NO,

C6 hai loai NO c6 lugng phat thai 16n sinh ra trong qué trinh dét. Mot loai 1a NO, nhiét, sinh ra
tur phan tng cia N, va O, ¢ nhiét d6 cao. Loai con lai 1a NOy nhién liéu, sinh ra tir sy oxy héa
cac hop chit chtra nito trong nhién liéu, vi du nhu qua trinh dét nhién liéu hoa thach. Céng nghé
ngan ngira phat thai NOy duoc phan loai trén Hinh 3.32, gém hai loai la cong nghé kiém soat

phat sinh (thai) NOy va cong nghé xt ly NOy trong khi thai dng khoi.

Cang nghé ngén

ngira phat tha MO,

>

Thay 45 déu

Cai tién qua

l&n vin hanh

trinh d6t [ Thay déi thiét
Congnght _ bi dét
lBm sodt _ -
phat sinh C'ai tign Thaj.rAdBi A{lhiEn
nhitn lign [ ligu dot
| 1§ MOy trong
nhién ligu
Cong nght 3 1 kb
zlr 1j MOy (khi¥ 6 e the NO, bing NHz)
trone khdd

W 1§ wét

(qua trinh oxy hed — khi, v.v.)

Hinh 3.32. Phan loai cdng nghé ngan ngwra phat thai NO,

Cac phuong phap kiém soat phat sinh (thai) NO, duocthé hién ¢ Hinh 3.33.

Hinh 3.33. CAng nghé kiém soat phat thai NO,
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3.4.1. Cong nghé dot phat sinh NOy thap
Cac co ché chinh 1am giam lugng NO, phét sinh bao gém:
(a) Str dung nhién liéu chtra lugng céc hop chat nito hitu co thap.
(b) Giir ndng d6 O, thap trong budng dét.
(c) Giam thoi gian luu trong budng dét nhiét do cao.
(d) Giam nhiét d6 dbt va loai bo céc ving cuc bo ¢6 nhiét do cao
3.4.1.1. Phurong phép lam giam lirong NO, phét sinh(Cadi tién nhién li¢u va qua trinh chay)
Phurong phap nay gom 2 loai: cai thién nhién liéu va cai tién qué trinh chay.

Chuyén dbi sang nhién liéu chta it cac thanh phan N (va S). Thuong thi nhién liéu chua it S
ciing chira it N. Viéc str dung nhién liéu ¢ chira nuée ¢ thé nhii tuong ciing rat hiéu qua trong
viéc giam lugng NO phét sinh do giam nhiét do chay va giam thoi gian chay. Nhién ligu thé nhii
tuong duogc tao ra bang cach tron dau véi mot luong nho nude va chat hoat dong bé mat. Kich ¢
hat nhai teong caa nhién liéu la vai microns.

Cai tién qué trinh dot c6 the duoc thuc hién bang 2 céch: Sir dung 16 dot phat thai NOy thap va
thay doi kieu dién van hanh.

3.4.1.2. Cong ngh¢ dét it phat sinh NO,
Nguyén ly co ban cua céng nghé nhu sau:
- Giam ndng d6 O, trong budng dét
- Giam dinh nhiét @6 cua ngon lua
- R0t ngan thoi gian leu cua khi trong ving nhiét do cao
Cac loai budng d6t it phat thai NO sau dang duoc nghién cau phat trién:
- Budng dbt nhanh (budng d6t khudy tron tét)
- Budng dbt cham
- Budng dbt phan chia ngon lua
- Buong ddt ty tuan hoan (tuan hoan mot phan khi thai)
- Budng dét hai giai doan
(1) Budng dbt it phat thai NO,
1) Budng dét nhanh (budng dét khuiy tron tét)

Théng thuong, ¢ giai doan dau cua qué trinh dét, khi nong do O, cao va néu nhién liéu duoc
khuay tron khong tét véi khdng khi thi su phéat sinh NO, tang 18n, nhung khi qué trinh dét tiép
dién, luong O, giam di nén NOy ciing giam theo. Vi vay, mac do hoa tron gitra nhién liéu va
khong khi tt s& 1am giam phat thai NOy. Bac trung cua loai budng dbt nay dugc mé ta trong
Hinh 3.34.
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Hinh 3.34. Budng dét nhanh

Loai buong dét dugc the hién trén Hinh 3.34 tao ra ngon lira hinh nén va do day nho vi than va
dong khi cap vao dugc x&o tron tiep xuc truc tiép nhanh chong. Vi vay, lam tang buc xa nhiét
cua ngon lira, rat ngan thoi gian chay cua khi ¢ nhiét do cao, do d6 lam giam su hinh thanh NOy.

2) Budng dét cham

Giam nhiét d6 ngon lua bang cach ma rong ving dét vazhoidc dién tich bé mit ngon lira, va do
dé, 1am giam &p suit riéng phan ciia O, nén s& lam giam phat sinh NO,. Hinh 3.35 cho thay
nguyén ly dic trung cua loai budng dét nay.

Hinh 3.35 Budng dét cham
3) Budng dét phan chia ngen lira

Chia ngon lira thanh nhiéu ngon lira nhé doc 1ap dé tang bic xa nhiét tir mdi ngon lira, 1am giam
nhiét d6 dot. Va tung lop lua mong cting lam rat ngan thoi gian luu cua khi ¢ nhiét d6 dot cao,
do @6 lam giam phét thai NOy. Hinh 3.36 cho thay dac trung caa voi phun loai buong dot nay.
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Chi tiét voi phun o )
Loai voi phan chia

Pau voi phun Keénh dan
Kénh dan Pau
VoI
Hudng nhién phun
liéu phun

Hinh 3.36. VVoi phun ciia budng dét phan chia ngon (budng dét phun nhién liéu &p sudt theo
dang xoay)
4) Budng dét tw tuan hoan
Dong dudi tao ra bsi viéc phun hSn‘hqp khong khi va nhién li¢u s& lam cho mot khi thai quay tro
lai bén trong buong dot. Nho sy tuan hoan cua khi thai, nong do O, giam trong ving tuan hoan,
thiic day qua trinh bay hoi va khi héa nhién liéu va dan dén giam nhiét d6 budng dot, khien cho
phat sinh NO giam. Hinh 3.37 cho thay dang dac trung cua loai buong dot nay.

t[” 1”1? ,
Nhiéntien |\ |[]'( | i
ngUYmtu'}{?a ‘*1' ’, | Tuéqhoan 1dot
L 5 »L Kkhu ddt
N/ ‘I N v /
AN N
/ l. ﬂi ,l \';.
e f?\‘-\ 5 | '/'.7{ e
gt/ W7/ .”,’ "/ 7 R
:1:3:3:'-_:/ / ‘ é:izi:?:iziz ;
R <
_/ “«Kh_ﬁqgkh'i
I % thy cip
[ Nh.lenheu

Hinh 3.37. Mt s6 loai budng dét tw tuan hoan, phat thai NO, thap
5) Budng dét hai giai doan

Budng dot nay sir dung qua trinh dét 2 giai doan va qua trinh dét nghéo-giau khong khi. Buong
dot loai nay giir nong do O, thap trong giai doan dot thir nhat, gilp lugng NOx phat sinh thap.
Hinh 3.38 cho thay nguyén ly dac trung cua loai buong dot nay.
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M 77 " Khituin hoan gif than

Than ng%ﬁén l i L —~ " ghnviag dét
Gié chp 1 1 = DVing khit v phan hily NO,
. 1 77) Ving dét ting cwdng

Gisclp 2vagis cdp3
Hinh 3.38. Budng dét hai giai doan, phat sinh it NOy

Cong nghg dét 2 giai doan, tuan hoan khi thai va dau dét phat thai NO, thap duoc ap dung cho
cac nha may phat dién. Quy trinh dac trung duoc thé hién trong Hinh 3.39.

Hinh 3.39. Vi du vé két hep cac phwong phap phat thai NOy thap
(2) Qué trinh d6t giam phét sinh NO, trong 10 dt

T4t ca cac phan tng bao gom khtr nitrat xay ra hoan toan trong 10 dét bang cach chuyén mot
phan nhién liéu chinh thanh nhién liéu caa qué trinh khi nitrat nho vao viéc sir dung kha nang
khtr cua nhién liéu hydrocacbon va than. Phuong phap nay duoc dp dung trong giam phét thai
NO, cua |0 dbt than nghién.

Qua trinh nhu sau: Lan dét nhién liéu va khong khi so cap dugc thuc hién ¢ ti 16 khong khi du
thong thuong. Giai doan nay tao ra mot lwong I6n NO, nhién liéu va NOy nhiét. O giai doan tiép
theo nhién liéu thir cip dwoc cap vao khi thai cia qué trinh dbt so cip véi luong du so vai ly
thuyét (tinh tir luong O con lai trong khi thai) dé thuc hién qua trinh dét khir (d6t 1an 2). O giai
doan nay, NO, tao ra tir 1an dbt dau tién dwugc chuyén hoa thanh N,. Céc chit chay con lai sau
giai doan dbt thir cip s& duoc dét chay hoan toan ¢ giai doan dbt thir 3 bang cach cung cip
khong khi @6t 1an 2. Hinh 3.40 thé hién quéa trinh d6t nay.
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Hinh 3.40. Qua trinh dét khir NO,
3.4.2 Cong nghé xu ly NOy trong khi thai

Phuong phéap khd 1a phuong phéap théng dung nhit duogc 4p dung trong thuc té ¢ Nhat Ban.
Trong céc phuong phap khd, khir NOy ¢ xUc tac vai tac nhan khir NH3z chiém dén 90% cong
suat xt Iy NO, & Nhat Ban. Hé théng xir ly khi thai dung than hoat tinh hogc than céc hoat tinh
c6 thé dung dé xu ly dong thoi SO, va NOy. Cac hé thdng nay duoc st dung cho céc 10 hoi
thuong mai dé sinh nhiét. Cac cong nghé xur Iy NOy dic trung dwgc dua ra trong Bang 3.2

Bang 3.2. Cac cong nghé xir ly NOy

Phwong | Cong Chit ] ,
ohép nghe phan @ng Phwong phap Ung dung
Khu chor) NO, bi khir thanh N, va hoi L? hql, tqa—bln khl,Adong ?0 c{|es?l, !o
loc co A SO A e dot réc, 10 nung. Cong suat xu ly caa
. .| NHs, uré | nudc bang phan ang voi NHs | . -2 . s it O z
xuc  tac hoic ure khi ¢6 xtic tac cac thiet bi trén chiem 90% cong suat
(SCR) : xu ly NOy & Nhat Ban.
7 ) Khir crjon NO, bi khir thanh N, va hoi DO_I"@Q suatﬂxu I){ NO, thag va’ ton Qu
Xt ly | loc khong Ly . - nhiéu tac nhan khir chua phan tng nén
a . .2 | NHz, ure | nudc bang phan ung vai NH3 | P x A
kho xiuc  tac hoic ure khikhéna c6 xiic tic ung dung ’thu‘c té con hgn ché, ngoai trir
(SNCR) : g 16 nung dét dau va 16 dét réc.
Hio  phu X Iy ddng thai SO, va NO,: | Mot vai bo duoc &p dung cho 10 dot va
ap pm than (hoic than coc) hoat tinh | 10 hoi.
trén than NH3; X N s , . L,
hoat tin hap phu SO, va lam xdc tac | Than hoat tinh dugc ding dé xir Iy SO,
; khir NOy thanh N, va hoi nuéc | va NO, cho 10 tang sdi cong nghiép.
, . C NO bi oxi hoa bsi Os hoiac | Ap dung cho 10 hoi va 16 nung loai
Xt ly | Oxi héa — | O3, CIlO,, s e L. L2 - 2.0 AR X
w6t Hap thu N2,S0; ClO, va roi bi hap thu béi | twong doi nho do gia thanh Oz va CIO;

dung dich Na,SOs.

Cao.
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3.4.2.1. Céc logi va co ché cua cong nghé xiz Iy NOy trong khi thdi
Co ché xtr ly NOy c6 xc tac (SCR) véi tac nhan khir 1A NHs nhu sau:

NOy (NO and NO,) trong khi thai bi khu thanh N va hoi nuéc (H20) nho phan ang véi NH;
bom vao trong khi thai bai sy x(c tac & 250 — 450°C. Phuong trinh hda hoc:

ANO + 4NH3 + O, — 4N, + 6H,0
NO + NO, + 2NH3 — 2N, + 3H,0

Quy trinh ndy duoc phat trién khoang tir nam 1970, gan nhu hoan thién va hién nay da c6 nhiéu
hé théng van hanh 6n dinh tu dong trong cac nha may. Cong nghé khir NOy nay a loai hinh phd
bién nhat duoc &p dung cho 10 hoi phét dién, 10 hoi céng nghiép, dong co diesel, tuabin khi, 10
6t chat thai,...

Gan day, do NH; 1a hoa chat ¢ mui manh va khé chiu, nén dung dich ure duoc sir dung dé thay
the. Xu ly NOx bang khir chon loc khong xUc tac (SNCR) van hiéu qua mac du hiéu suat xu ly
thap hon va yéu cau diéu kién nhiét @6 cao hon so vaéi khir chon loc ¢6 xdc tac (SCR).

3.4.2.2. Khut chon loc cé xdc tac (SCR)
Hinh dang théng thuong cta vat liéu xdc tac dung trong phuong phéap SCR nhu sau:
(1) Hinh dang:

Ban dau loai vat liéu dang hat (dang bot) hodc dang vong duoc st dung, nhung ching cé nhuoc
diém 1a c6 ton that &p suat 16n do cac 16p xdc tac bi bui bit kin, nén hién nay dang vat liéu té ong
(mat lugi) hoic dang tdm phang voi cac dong chay song song, nhu trong Hinh 3.41, duoc st
dung rong rai.

Hinh 3.41. Céu truc dic treng ciaa vat liéu xuc tac khir NOy

(2) Céu tao:

Céu tao vat liéu x(c tAc gom két cau khung, chét trg xic tac va kim loai phan Gng. Trong nhiéu
trueong hop, vai loai xdc tac dang to ong, chat trg xuc tac déng vai tro lam két cau khung. Thong
thuong cac vat liéu sau hay duoc sur dung:

Ché.t tro xUc tac: A|203, TiOZ;
Kim loai phan tng: Pt, V,0s, Fe;O3, CuO, Mn,03, Cr,03, M0oO3, CoO;

Tuy nhién, Al,Os trong chét tro xUc tac phan ung véi SOy, sinh ra Alx(SO4)s lam ngd doc xuc
tac. Do dé, TiO, dugc su dung dé thay thé. XUc tac tir Pt c6 hoat tinh rat [nanh nh}rng de bi ngo
doc boi SO va dong thoi c6 gia thanh rat cao nén V,0s duoc sir dung pho bién dé lam kim loai
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phan ng. Tuy nhién, mudi cia cac kim loai kiém (K;SOa, NazSOy) trong khi thai gay ngo doc
cho V,0s nén viéc rura xuc tac bang nudce la can thiét.

(3) Vong doi cua xdc tac:

Lo hoi than céc: 5—6 nam
Lo hoi dau: 7 — 8 nam
Lo hoi khi: 8-10 nam

3.4.2.3 Khut chon loc khéng xuc tac (SNCR)

Bing cach cung cip khi NH3 vao dong khi thai cé nhiét d6 cao, NO duoc khir chon loc thanh N,
ma khéng can chit xdc tac. Phan tng dién ra rat nhanh & nhiét d6 trén 900°C va hiéu suat khu
NOy téi da dat dugc & nhiét d6 khoang 1000°C. Luong NH3 dua vao cang 16n thi hiéu suat xi ly
cang cao. Tuy nhién, do ndng do O, tang Ién, hiéu suat xir Iy giam xudng.

Phan tng dugc dién giai dudi cac phuong trinh sau:
O;,+H—->O0OH+O
H.O —- OH+H
H, + OH — H + H,0
NH;z + H — NH, + H,
NH3; + O — NH; + OH
NH; + OH — NH, + H,0

NH_ sinh ra phan (ing véi H, O va OH dé tao ra NH va ct thé, phan ng ciia cac hop chét chira N
tiep dién. Cuoi cung NO bi khir vé N, bang phan tng véi NH,, NH va N nhu sau:

NO +NH, - N+ OH+H
NO + NH — N, + OH
NO + N — N,O

Nhiét ¢ phan tng c6 thé giam xubng 200 — 300°C bang céach thém H, vi H, phan tng véi O,
sinh ra H, O va OH. Néu lugng NH; thém vao tang 18n thi hiéu suat xt Iy ¢6 thé cao hon nhung
ddng thoi leong NHs chua phan @ng ciing ting I8n tao thanh NH;HSO,. Van d& nay xuit hién
trong truong hop khir NO, ¢6 xuc tac vai NHs. Déi véi 10 hoi, thoi gian leu & cac giai nhiét do
xtr Iy NO, khac nhau 14 rat ngan, hiéu suat xir Iy dat 30 — 50%.

Str dung ure (CO(NH,),) 1am tac nhan khir ¢4 duoc dua vao ap dung thuc té. Phan ang nhu sau:
CO(NH2)2 + 2NO + 1/20, — 2N, + 2H,0 + CO»

Dung dich ure duoc phun ¢ dang suong vao trong 10 dbt. Chi phi dau tu va van hanh caa phuong
phéap nay la thap nhat. Xt ly bang dung dich ure rat don gian va an toan.

3.4.3. Chtc nang, van hanh va bao dudng thiét bi xir Iy NO,
Hinh 3.42 thé hién so d6 kiém soat van hanh thiét bi khir NO, trong khi thai.
3.4.3.1. Kiém tra va bdo duwong thiét bj xiz Iy NO
Kiém tra va kiém soat hiéu sut cua thiét bi xu ly NOy nhu sau:
(a) Kiém soat ché do 1am viéc khi van hanh théng thuong
- Nong d6 NO, dau vao va dau ra cia bo phan xa Iy NOy
- Nong d6 NHs du trong khi thai
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Hoat dong
cia thiét bi
trong thwe té

Lugng NH3 bom vao

Kiém sodt lam viéc

* khi vin hanh thong

thudng

I

Hiéu suat
cua xic tic

¥

¥

So sinh dw lidu thuc
té voi cong suat thit

1

Kiém tra sy giam
hoat déng cua mdy
méc

Phu hop

v

So sdnh dw lidu thue
te vol hieu suat thiet
ké cia xic tdc

I

Khéng phu hop

Khong phl}. hop

(Vian dé véi thiét bi)
Kiém tra thiét bi; diéu chinh cdc
diém dat: )
Nguyén nhan c6 thé do 18 bi ro khi,
véi phun NH; bi tic
'y

Kiém tra sy giam

»{ hoat ddng cua chit
xic tac do gia hoa

Kiém tra sy giam
hoat déng cha chat
xic tac do gia hoa

Nghién ciru ting legng =xic tdc

bing cich ting: Té_ng lvong chit
xuc tic/Thoi gian xw ly

Hinh 3.42. So @6 kiém soat van hanh thiét bi khir NO, trong khi thai

(b) Kiém soat ché do 1am viéc bang kiém tra thiét bi thuc té

- Phan bd ndéng do cua cac thanh phan trong khi thai ¢ viing chuyén tiép

- Diéu chinh thé tich bom vao cua tirng voi phun NH3

(c) Kiém tra bén trong thiét bi phan tng

Kiém tra bang mét cac hu hong, bién dang va hién tuong tic cac voi phun. Lam sach, stra chira

néu can thiét.

(d) Kiém soét hoat dong caa chat xdc tac bang cac thir nghiém trong phong thi nghiém

N&m viing co ché hoat dong cua chat x(c tac, dw doan vong doi cua chat xdc tac bang kiem tra
mau thong qua thur nghiém trong phong thi nghiém trong thoi ky nha may ngung chay.

Céc thoi diém bao dudng thiét bi khir NOy duoc dua ra trong Bang 3.3.
Bang 3.3. C4c thai diém bao dudng thiét bi xir Iy NO,

Thiét b

Bo phan

TAan suat

Kiém tra

Xir Iy NOy

Kiém soat ché do lam
viéc khi van hanh théng
thuong (dé xac nhan di
lieu quan tric & phong

kiém soéat trung tam)

1 lan/thang

1) Tai trong caa bo phan thiét bi

2) Bic tinh nhién liéu

3) Luu luong nhién liéu

4) Thé tich nap ciia NH3

5) Nhiét do khi vao cua b phan khir
NOy

6) Nong do NO, dau vao va dau ra cia
b6 phan khir NOy

7) Nong do NH; chua phan ung

8) Chénh léch &p suit cua bo phan
khur NOy va gia nhiét khi
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9) Cac dir liéu van hanh khac
. . 1) Hoat dong khir NOy (hiéu suét xu
Kiém soat ché do lam ) Hoat dong khtr NO (hiu suat xtr

. o e .| M3i lan kiém ly, NH; du)
Xir ly NO viéc bang kiém tra ma . , L,
1y N cc bang K Y | tra dinh ky 2) Ti 1é chuyén hdéa SO; (trong truong
méc thuc té SN
hop dot dau va than)

1) Diéu kién bam dinh va tich tu cua
Kiém tra bén trong thiét | M3i 1an kiém bui Ién 16p xic tac

bi phan tng tra dinh ky 2) Diéu kién cua tang xdc tac

3) Diéu kién ciia cac voi phun NH;

Xir Iy NOy

1) Hiéu suat xir Iy NOy

dKjém 'Era ;ut gi,é‘ mt,h%at 2) Tilé phuyén hda SO; (trong truong
Y '?rong phong  thi nghiém tra dinh ky 3) bic tinh vat ly, ciu tric
bang khi mau) ' 4) Pidu kien mai mon (trong truong
hop d6t than)

3.4.3.2. Ké hoach vdn hanh dai hgn
(a) Céc yéu t6 cua sy gia hda chat xuc tac dung dé xir Iy NO
Hoat dong cua chit xtc tac xt Iy NO giam sau mét thai gian dai 1am viéc.
(1) Su giam nhiét

e Tho hoa chat xdc tac bai dung két

e Phan tan caa luu huynh c6 trong chat xdc tac
(2) Su suy giam hoat tinh héa chat

. Su hip phu c4c hop chit gay ngo doc cho chat xdc tac nhu Na, K, As, P.
(3) Su suy giam cac dac tinh vat ly

. Bui phu 18n bé mat vat liéu xuc tac.

. Céc 16 mao quan cua vat lieu xdc tac bi bit kin boi NH4HSO,.
(4) Cac van dé khac

o Vit liéu xdc tac bi mai mon baoi bui

o Suy giam kha nang cua vat liéu xuc tac xur ly NOy
(b) Uéc tinh vong doi ciia chat xtc tac xir Iy NOy

U6c tinh tir két qua thir nghiém hoat dong xUc tac trong phong thi nghiém véi mau chat x(c tac
lay tir thap khtr NO thuc té, thdng qua so sanh hang sé tbc do phan tng caa qua trinh kha NOy.

(c) Khdi phuc ché do l1am viéc cua thiét bj xar Iy NOy
Giai phap khan cap: Tang lugng NHs cip
Giai phap thiét yéu: Thay chat x(c tac

Tang luong chét xtc tac (Iap dat tir truéc mot khoang
khong gian cho céc lop xdc tdc bo sung trong thap khir
NO,).
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CHUONG 4. KIEM SOAT PHAT THAI CO, BANG GIAI PHAP TIET
KIEM NANG LUQNG

4.1. Quan diém vé tiét kiém ning lwong trong doanh nghiép

Thang 12 nam 2015, & Paris — Phap, Hoi nghi lan thir 21 cac nude thanh vién (COP21) cua Cong
wéc Khung vé Bién doi Khi hau da thao luan vé khung bién phap méi dé kiém soat hiéu tng nha
kinh Kké tir sau nam 2020. Hoi nghi da dé cap dén viéc Viét Nam ciing dat muc tiéu thuc hién
bién phap kiém soat hiéu wng nha kinh trong ké hoach hanh dong quéc gia va nd luc thuc hién
cit giam phét thai CO,, dong thoi cho rang, viéc nd luc cit giam phat thai CO; song hanh voi
viéc kiém soat & nhidm khong khi 1a rat quan trong. Pic biét, cac nganh tiéu thu nhiéu ning
luong nhu dién, gang thép, xi mang... phét thai rat nhiéu khi CO, nén da thyuc hién viéc cat
giam phéat thai CO, bang cach chuyén sang &p dung quy trinh san xuit c6 hiéu suat nang luong
cao hon hoac ap dung cong nghé mai. Chuong nay sé tap trung trinh bay cac bién phap tiét kiem
nang lugng dé cat giam phat thai CO, trong hoat dong san xuét.

(1) Quan diém vé tiét kiém nang luong

Nzng luong trong co s& cdng nghiép ton tai dudi nhiéu hinh thirc khac nhau nhu dién, nhién liéu,
nudc lanh, nugc ndng, hoi nudc... Thong thuong, trong nha may, chu trinh san xuat duoc hinh
thanh nho su két hop nhiéu loai thlet bi, vi vay, dé hop Iy hoa viéc st dung nang lugng thi diéu
quan trong la phai xay dung duoc mot cach hé théng méi quan hé giira thiét bi véi dong nang
lwong. Khai niém dong nang luong va méi quan hé véi tiét kiém nang luong dugc thé hién trén
Hinh 4.1.

Toi thiéu hoa T&i da héa hicu sujt | | Tdithiéuhdaton | | Toi thicu hoa nhu
luong niang lugng chuyén déi nang that do van cau nang luong
cung cap lwong chuyén niang
luong
\4
l l v Nhu cau nang
Cung cép nang | | Thiét bi: Chuyén Thiét bi:  Van luong  (dong  luc
luong L, doi nang luong _,| chuyén nang L, san xudt, nuéc
luong noéng, lanh ding
trong diéu hoa,
hoi nuéc ...)

Hinh 4.1. Khai niém dong niang lweng va méi quan hé giira cac cong doan tiét kiém ning
lwong’

Cég: bién phépqtiét kiém nang luong duogc thuc hiép mot cach chu dong trong trong nhé} may
nham giam thicu sy that thoat nang luong va nhu cau nang luong va tang toi da hi¢u suat cua
thiét bi. Trong quan ly qua trinh chay, viéc cap khi phu hgp cé thé nang cao hiéu suat chay.

(2) Tiéu chi danh gia tiét kiém nang luong

Nhat Ban Ia mot nuéc ngheo tai nguyén nang lugng nén, dau mo, khi thién nhién, than da...déu
dva vao ,nhap khau. Twr sau khi Nhat Ban ban hanh “Luat vé Hop ly hoa st dung nang luong”
(Luat Tiet kiém nang luong) vao nam 1979, do anh hudng tur hai cugc khiang hoang nang leong

7Nh£1p mon Quan ly Nang luong — Yamamoto Tooru/Kato Tomomi — NXB Ohmsha
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cua Trung Bong vao thap nién 1970, cac doanh nghiép Nhat Ban d4 xuc tién thuc hién céc bién
phap tiét kiém nang lugng trong nha may. Hién nay, bo luat nay dong vai tro 1a bo luat gop phan
phong chdng hiéu ing nha kinh toan cau. Dudi day xin tham khao cac tiéu chi danh gia viéc thyuc
hién bién phap tiét kiém nang leong theo Luat Tiét kiém ning luong cua Nhat Ban.

Muc 1 dén 6 khéi quét céc bién phap st dung hop Iy nang luong doi voi cac thiét bi dang cé. Poi
véi thiet bi lap dat mai, can luu y bién phap néng cao hiéu sua tnang luong cua thiét bi va may

moc.

Bang 4.1. Tiéu chi danh gia viéc sir dung hep ly cac nguén ning lugng®

Hop ly hdéa qué trinh chay nhién liéu

Hop Iy héa qué trinh 1am ndng, 1am lanh va truyén nhiét

Thu hdi, tan dung nhiét thai

Hop ly hda qué trinh bién d6i nhiét nang thanh dong nang

Phong chdng ton that nhiét lién quan dén buc xa, dan nhiét, ddi luu

©@ 0|60 |0

Hop Iy héa qué trinh bién doi nhiét nang thanh dong niang, dién nang thanhdong nang

(3) Cac bién phap tiét kiém niang leong cu thé

Bang 4.2 gidi thiéu cac bién phap tiét kiém nang luong cd thé ap dung trong cac doanh
nghiép, duoc cu thé hoa tir cac tiéu chi cua Bang 4.1.

Bang 4.2. Vi du vé cac bién phap tiét kiém niing lweng trong doanh nghiép

@

Hop ly héa qua trinh
chay nhién liéu (gom
cai thién phuong phéap
van hanh)

- P6t ddng ty Ié khong khi
» Giam thiéu nhién liéu chua chay hét trong tro ddt (khi sir dung than

d4)

- Thay d6i diéu kién van hanh téi uu nhu ap suat, nhiét do, luu leong, ti

1€ hoan luu

Hop ly hdéa qué trinh
lam noéng, lam lanh va
truyén nhiét

- Tang cudng cach nhiét hé théng dng cap nhiét (lién quan dén muc (3))
» Lap méy bom nhiét (lién quan dén myc (6))

Thu hdi, tan dung nhiét
thai (gom st dung hiéu
gua chat thai)

» Thu hdi, tan dung nhiét thai tir khi thai (lién quan dén muc (4) tan

dung nhiét va phat dién tir khi thai)

- Nhién liéu hda dung dich thai, dau thai ra, khi thai (lién quan dén muc

@)

- Nhién liéu héa chat thai hiru co, bun thu dugc sau khi xu ly nuée thai

(lién quan dén muc (1)

- Tai sir dung nguyén liéu la chat thai thu duoc trong qui trinh san xuét

Chuyén déi nhiét ning
sang di¢én nang

» Str dung 10 hoi hiéu suat cao (lién quan d¢én muc (5))
» Str dung tudc bin hiéu suat cao
- Tang cudng cach nhiét hé théng dng cap nhiét (lién quan dén muc (2))

Phong chéng ton that
nhiét lién quan dén buc
Xa, dan nhiét, doi luu

- Str dung hé théng quat théi (truong hop hoi nudc, khi nén, chin dong

do &m thanh)

+ Cai thién ton that truyén tai dién cua duong day cao ap trong nha may
» Hé théng ng khi &p cao b tri kiéu vong lap, ap suit thich hop, phong

8«Tjéu chi danh gia co s& cong nghiép vé hop Iy hda str dung nang lwong trong nha may hoic co s6”
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chdng ro ri, théng gio

® Nang cao hiéu suat sir | e Thay thé may moc, thiét bj va nguyén vat liéu c6 hiéu suat va tinh
dung dién cho dong co nang cao hon

 Nang cao hiéu suat cua hé thdng chiéu sang, quat, dong co, 10 nung
cam tng ndng chay

e Thay méi may bién ap loai tot nhét, ding van hanh mot b phan thiét
bi bién &p

e Ap dung vong tiét kiém ning luong V cho quat va dong co

o Kiém soét bién tan trong st dung dién (lién quan dén muc (1), (2).
@)

(D Céac noi dung chung va | e Tbi uu hoa cac thiét bi may mac tiéu thu dién nang Ion

c6 lien quan (gom hop | o Kidm soét thiét bi dét va sb lugng may st dung dién
Iy hda qua trinh)

e Thay d6i phuong phap, cong thirc san xuat, chat xdc tac:
- Kéo dai tudi tho va thoi gian van hanh may méc nho duy tu bao
dudng dung
- RUt ngin céac cong doan san xuét, cai thién ké hoach san xuat
e Sir dung nhiét mot cach hiéu qua
- Str dung k¥ thuat Pinch technology*
e Ap dung cong nghé quan ly kiém soat day chuyén san xuét
- Loai bo lang phi nang lugng
* Ky thugt Pinch Technology 1a mgt phuong thirc tiét kigm nang leong si dung triét dé tang nhiét (heat
cascade) trong truyen nhiétyé hap thu nhiét trong phem vi cia doanh nghiép (cum cdng nghiép) hay nha
may, thiet bi (cbng trinh), to hop thiet b;.

(D Hop ly héa qua trinh chay cta nhién liéu

Dét dung ty 1¢ khéng khi: Noi dung nay sé trinh bay cu thé & Muc 4.2.
@ Hop ly héa quéa trinh 1am néng, 1am lanh va truyén nhiét
a. Nang cao hiéu suat qué trinh sir dung hoi nudc

Trong cac loai hinh tiéu thu nang lugng cua cac nganh céng nghiép thi dang tiéu thu nang lugng
lien quan dén hoi nude 1a 16n nhat. Nhin chung, hoi nuéc duoc sir dung dé tai nhiét tir thiét bi
sinh nhiét nhu 16 hoi téi thiét bi sir dung nhiét nhu sdy khé/gia nhiét. Khi cac thiét bi hoi nuéc
cii di, cac bo phén nén ngung tu hay tach nuéc ngung tu (hay con dugc goi la drain hay steam
trap) s& bi hu hong ngay cang nhiéu. Bang viéc nang cao hiéu sut cua thiét bi nho sir dung 10
hoi hiéu suat cao, co thé thich tng voi bién ddi cua phu tai, ki thuat tng dung dong luc hoi nuée
(nhu mo to hoi nuéc), luu luong ké hoi nudc tinh nang cao, bay hoi tinh ning cao ding trong
mdi truong ap luc cao, hé thdng thu hdi nudc ngung tu kiéu hoan toan khép kin hoic giam thiéu
that thoat nhiét va cai thién hé théng tuan hoan thong qua cac bién phap nhu nang cao hiéu suit
cung cap hoi nuéce bang cach kiém soét that thoat hoi nudc, nang cao kha nang cach nhiét cia hé
théng duong dng cap nhiét..., ching ta c6 thé giam thiéu 1ang phi niang lwong va nang cao hiéu
sut thiét bi.

b. Nang cao hiéu qua qué trinh gia nhiét va siy khd

Tién hanh cai thién chi phi nhién liéu caa 10 dot bang céch cai tién ky thuat d6t. Ngoai ra, dé
nang cao hiéu suit truyén nhiét bang hoi nuéc thi viéc 4p dung ky thuat gia nhiét c6 thé cung cp
nhiét truc tiép cho céc thiét bi can gia nhiét ciing dem lai hiéu qua. Vi du, st dung ki thuat voi
dbt a6t chay bé mat* thay thé cho viéc truyén tai nhiét bang hoi nuéc s& mang lai trién vong cho
ki thuat giam thiéu ton that truyén tai nhiét hoac cac ky thuat gia nhiét tryc tiép...
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* Dung cu dot sir dung ky thudt voi dot dét chay bé mat gom 10 gas tia hong ngoai kiéu Bunsen diing tam
gom hodc 10 dot bé mat sir dung hé thong day soi kim logi. Logi dung cu nay duoc dung trong qua trinh
dot va sdy nhue 1am néng, ra dong thuc pham, sdy sei, gidy, xir Iy nhiét kim logi, xi# 1y nhiét thuy tinh, thiét
bi tao khi néng...

@ Thu hdi, tan dung nhiét thai

a.  Thu hoi nhiét thai tir ndi hoi va 10

Qua trinh dbt nhién liéu 1am phat sinh thit thoat nang lugng do nhiét thai thoat ra cing khi thai.
Nhiét thai nay c6 the dugc thu hoi bang bo tict kiém nang luong (economizer) hay thiet bi thu
hoi trao doi nhiét (recuperator) nham nang cao hiéu suat sir dung nang luegng. Ngoai ra, muéi (bo
hdng) bam vao be mét truyen nhiét s& lam giam hiéu suat 10 hoi. Be phong chong tinh trang nay,
c6 thé cap mét phan nugc mai thay thé nugc ci trong 10 hoi va qua do xa bt can bam trong lo.
Tuy nhién, neu thai nuéc 10 hoi ra ngoai s& lam that thoat nhigt. Vi vay, nguoi ta lap thiet bi trao
do6i nhiét trén hé thong duong nude dé thu hoi nhiét thai va dung no gia nhiét cho nuéc cap vao
10 hoi.

b. Thiét bi dot tai tao (regenerative burner)

Thiét bi dot tai tao (regenerative burner) 1a hé thdng géom budng dét va budng trir nhiét. Mdi thiét
bi gébm 2 bo (budng dot — budng trix nhiét), dugc sir dung luan phién, cir chay mét bo thi bo kia
nghi trong nhitng quéing thoi gian nhat dinh. Khi mot bo (budng dot) thuc hién qua trinh dot thi
nhiét thai duoc dua vao bo con lai (budng trit nhiét). Khdng khi sir dung cho qua trinh dbt & bo
nay dugc dua qua bo kia (budng trir nhiét) dd néng va nho thé duoc gia nhiét. Qua trinh van
hanh luan phién nhu vy gidp thu hdi nhiét thai caa qué trinh d6t. Thiét bi ddt tai tao nay, nho cé
qué trinh thu hoi va trao d6i nhiét, dat duoc hiéu qua kinh té téi uu, c6 thé st dung rong rai doi
véi cac loai 16 can nhiét do cao nhu 16 dét kim loai, 16 ndu thay tinh...

@ Hop ly héa qué trinh chuyén déi dién nang sang nhiét nang

Thong qua viéc tinh todn that thoét ctia qua trinh truyén nhiét ciing vai viéc sir dung thiét bi c6
hiéu suat nang lugng cao hon thi qué trinh chuyén doi tir nhiét sang dién nang sé cé hiéu qua cao.
(5) Phong chdng that thoét do birc xa, dan nhiét, d6i luu

a. Bién phap tiét kiém nang lwong dbi véi thiét bi van hanh bang khi &p cao

Néu duong dng khi 4p cao khong bd tri kieu vong lap thi dé dam bao 4p suat ¢ dau cudi, nguoi ta
phai thai bot khong khi ra ngoai neu khi ap qua cao, nhung neu bo tri kiéu vong lap thi cd the tiet
kiém nang lugng ma van cung cap dugc khong khi c6 ap suat can thiet. Ngoai ra, neu khong khi
quanh may nen khi khdng thdng thoang thi s€ lam tang ap suat khi nong va that thoat nang luong,
nén can luu y cac bién phap nhu lam thdng gié tu nhién.

(6) Nang cao hiéu suat str dung dién cho dong co

a. Thay mai may bién 4p loai tt nhat

Nam 2006, Nhat Ban ban hanh “Tiéu chuan may bién 4p hang dau”™. Tu thang 4 nam 2014,
Nhat Ban gia tang yéu cau vé tiéu chuan may bien ap va yéu cau sir dung loai “may bien ap hang
dau tieu chuan 2014”. Loai “may bien ap hang dau tiéu chuan 2014” c6 the kiém soat that thoat
nang luong khi may phat dién c6 phu tai va khdng tai, nén theo tinh toéan, c6 thé tiét kiém dén
40% nang leong so voi may bién &p kiéu ci.

Viéc lap dat may bién ap méi c6 thé kéo dai thoi gian thu hdi von dau tw nhung c6 thé tinh dugc
hiéu qua Kinh té vi thoi gian s dung thuc té caa may la 20-25 nam hoac 1au hon.

*“Tjéu chuan may bién &p hang dau” 1a tiéu chudn vé tiét kiém nang lieong dieoc Xac dinh trén co s logi
may cé hiéu qua giam tiéu hao nang luong tot nhat trong so cac logi may dang liu hanh trén thy triong
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vao thoi diém 6. Tiéu chuan nay duoc ap dung sau khi sira d@oi Lugt Tiét kiém nang lugng nam 1998.
Doi twong may moc ap dung tiéu chudan dioc mo réng tuan tue.

b. Thay méi dong co IPM va kiém soét hiéu qua cao

IPM (Interior Permanent Magnet) la dong co st dung rotor nam cham vinh ctu. Do khong c6
dong dién trong nam cham vinh ctru nén ¢ thé giam that thoat nang lugng do dién tro. Ngoai ra,
nho kha nang kiem soat hi¢u qua cao cua IPM bang cach dung b¢ bien tan kiém soat dong co
nén co thé gitr dong dién ¢ murc toi thieu. Néu so véi dong co thong thuong thi ty 1€ tiét kiém
nang lugng cao nhat c6 thé dat 1a 70%.

**H¢ thang truyén dan déng co-nam cham vinh ciru (permanent magnet synchronous motor)

Logi dong co Toshiba IPM cé thé dwoc tham khdo tai trang web: https://www.toshiba-
tips.co.jp/products/motor/special/cata pm.pdf

c. Lap bién tan cho dong co

DPong co duoc dung trong cac thiét bi tiéu thy nang luong cd dinh nhu quat, may bom, may nén
su dung khi ap cao hay lam lanh. Cac thi€t bi nay, néu duogc lap bien tan, thi thdng qua bien doi
lugng dung dich va khong khi dugc cung cap, c6 the kiem soat toc d6 van hanh cua dong co, dan
den kha nang van hanh hiéu qua hon va tict kiém nang luong. Vi du, 10 hoi sir dung quat cap
khong khi cho qué trinh dot va quat thoi khi thai phat ra tur qui trinh dot. Théng thuong, cong
suat thiet ké cua quat la lon va viéc kiem soat luu luong khi dugc 'ghuc hién théng qua d6 mo
dong cua cac van tiet luu teong Gng voi lugng nhién ligu dugc dot, nén lugng dién tiéu thu
thuong tuong g véi cong suat xac dinh cua quat. Bo bién tan s& kiém soét toc do van hanh nén
c6 thé kiém soat dugc luong di¢n tiéu thu phu hop véi luong nhién ligu dugc dét tang giam thyc
té. Ngoai ra, néu kiém soét toc do6 bién tan bang néng do oxy trong khi thai va ap luc trong 10 thi
c6 thé kiém soat duoc that thoat nhiét thai do dot khi du hay tranh phéat sinh khéi den do thiéu
khong khi.

(7)Céc noi dung chung va ¢ lién quan (gém hop Iy hda qui trinh)

a. T6i vu hda may moc thiét bi tiéu thu dién nang I6n

May moc thiét bi dién duogc thiét ké véi tinh niang cé bién do nhét dinh khi chay hét cong suét.
Tuy nhién, co truong hop may madc thict bi dugc lap dat co cdng suat qua I6n. Trong truong hop
nay, cé theé tiét kiém nang luong bang cach toi vu hda tinh nang cua may maoc thiét bi.

b. Giam tiéu hao nang leong ¢ dinh trong qui trinh san xuat

Nzng lugng cb dinh 1a nang luong tiéu hao mot cach ¢ dinh, bét bién, khong lién quan dén tinh
hinh thay doi ve san luong san xuat trong nha may. Bang viéc thay doi lugng tiéu thu cua nang
lugng ¢o dinh nhu cong doan may nén khi, may bom thuy luc... phu hop véi su thay doi ve san
luwgng, co thé lam giam tiéu hao nang lugng trén mot don vi khoi luong san xuat.

c. Kiém soét bang sé luong 10 hoi ¢& nho

Hiéu suét ca 10 hoi thay doi tly theo tinh hinh van hanh nén c6 thé tiét kiém nang luong béng
cach thay thé 1 10 hoi I6n bang viéc lap nhiéu 10 hoi ¢& nho va chi van hanh s6 10 hoi can thiet
tuong tng véi lugng hoi nude can st dung.

d. Kiém soét bang sé6 may nén khi

Théng thuong, trong qua trinh cap khong khi c6 ap suat cao cho may mdc van hanh bang khi ap
cao, khi bo tri may nén khi, nguoi ta thuong xay dung hé thong cap khi va ap luc xa co6 dinh,
khong phu thudc vao san lugng cua day chuyen san xuat. Ngoai ra, qua trinh nén khi trong may
nen khi 1am that thoét gan 80% nang luong dau vao dudi dang nhiét. Vi vdy, bang viéc kiém soat

s6 luong may chay khi &p cao va sé may nén van hanh pha hop véi san lugng, cd thé tiét kiem
mot luong nang lugng lon.
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e. Str dung hiéu qua nhiéu mat caa nhiét

Dé sir dung hiéu qua nhiét trong san xuat, ngodi cdng nghé str dung hiéu qua nhiét tir nhiét thai,
con c6 cdng nghé mang tinh hé théng nham sir dung nhiét mot cach hiéu qua nhiéu mat. Cach
tiép can cua cong nghé hé thong nay la, phan tich dong vét chat va dong nhiét cua nhiéu thiét bj
trong mot nha may hay nhiéu nha may gan nhau, tir ¢6 dé ra cong nghé nhom hda (pinch) nhu
mét cdng cu nham téi wu hoa hé thdng. Cong nghé nay 1a bién phap phan tich dya trén nhiét
dong hoc nham thiét ké toi wu hé théng thu hoi nhiét tir cac cum thiét bi trao doi nhiét va cot
chung cét, c6 thé ap dung nhu cdng nghé thiét ké va danh gia nham tbi uu hoéa hé théng sir dung
nhiét hiéu qua phl hop véi qué trinh giam nhiét tir cao xubng thap. Vi dy, bang viéc luu thong
nhiét thai linh hoat trong khu cdng nghiép giita nha may loc dau véi nha may hoa chat, san xuét
thép, thuy tinh, tram phét dién, nha may ché bién thuc pham, ché tao may... c6 thé dat duoc hiéu
qua tiét kiém niang luong ma khdng mot nha may nao, néu tién hanh tiét kiém riéng 1é, co thé dat
duoc.

O Nhat Ban, ¢6 nhiéu vi du vé viéc 4p dung h¢ théng nay. Mang Co6 ciing ¢6 truong hop nang
cao hiéu qua su dung nang lugng khu vuc ¢4 nha may nhiét dién s dung than da bang cach cap
dién tir nha may nay cho nha may lan can théng qua cap mot phan hoi nudce chay tuoc bin ap luc
thap.

f. Ap dung c6ng nghé quan ly, kiém soat day chuyén san xuat

Thuc hién tiét kiém nang luong & timng don vi may moc 1a can thiét nhung dé thdc day sir dung
higu qua nang luong mot cch tong the, co the ap dung cong nghé va thiét bi quan 1y kiém soat
dé d¢am bao tinh hinh may madc van hanh ti uu bang phuong phap van hanh linh hoat phu hop
vé6i su bién dbi cua san luong trong day chuyén san xuat.

Phuong phap nang cao hiéu qua tiéu thu nang luong bang cach “hinh anh hoéa” tinh trang st
dung nang luong cua tung thiét bi chinh trong day chuyén san xuat, trén co s¢ do, quan ly tu
phong kiém soét dé loai bo triét dé cac hoat dong lang phi, 1a mot vi du.

4.2. Tiét kiém niang lweng bang quan ly qua trinh chay

Quan ly quét trinh chay 1a thuc hién viéc hop Iy hoa toan bo thiét bi dbt, phuong phép dét va su
dung nhién liéu pht hop trong qué trinh van hanh cac thiét bi chay, chang han nhu 16 hoi, dé cai
tién hiéu suat chay. Viéc quan ly qué trinh chay hop ly khdng chi gop phan tiét kiém niang lrong
thong qua viéc giam luong nhién lidu st dung ma con 1a mot cdng nghé co ban trong kiém soat 6
nhiém khéng khi, gép phan 1am giam cac chat 6 nhidm, ching han nhu NOX.

Khi dét cac loai nhién liéu, van dé cét 16i cua quan ly dbt 1a viéc chay hoan toan & diéu kién cap
khi du thdp nhit, dé khong lam that thoat nhiét. O phan nay s& giai thich vé cac phuong phap
tinh toan luong khi thai va luong khi cap can thiét dé @6t chay, phuong phap quan 1y luong
khong khi du (ti 16 khong khi), phuong phap chéay dé giam thiéu khoi den va phuong phap giam
an mon kim loai do khi thai.

4.2.1. Tinh todn qua trinh chay

Phén (ing chay la phan ttng héa hoc, ma ¢ do, nhién liéu phan (rng véi Oxi tao ra nhiét nang hoac
quang nang. Nhién liéu c6 chtra cacbon, hydro va luu huynh, s& dugc chuyén héa thanh CO,,
H,0, SO, khi bi dét chay. 6t chay l1a phan ang hda hoc nén chi can &p dung dinh luat bao toan
niang lueong, va tinh toan can bang ning lugng trude va sau phan tng chéy l1a cé thé tinh ra duoc
luong khdng khi can thiét dé dot chay, lwong khi thai khi chay, nong do dioxit carbon, ndng do
dioxit luu huynh... trong khi thai. Viéc thuc hién tinh toan dua trén ly thuyét nhu thé nay rat
quan trong trong viéc quan ly chay va kiém soat 6 nhidm khong khi.

(1) Luong khdng khi ly thuyét va ti 18 khéng khi
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D¢ qua trinh chéy nhién ligu c6 higu qua thi luong khi cAp nhiéu qua hoac it qué ciing déu khong
tot.

O Truong hop cap khi nhiéu qua: Qua trinh oxy hoéa xay ra hoan toan nhung lugng khong khi
du s& lay di mét lwong nhiét sinh ra nén hiéu suat nang luong kém di.

OTrudng hop cap khi it qua: Khdng chay duoc hoan toan, phat sinh khoi den va phéat sinh nhiéu
khi chua bi oxy héa hoan toan, chang han nhu khi CO...

Lugng 0xi can thiét dé dot chay hoan toan nhién liéu duoc goi la lwong oxi Iy thuyét (Op). Vi 6xi
chiem 21% trong khong khi nén moi quan hé gitra lugng oxy ly thuyet va lugng khong khi ly
thuyéet duogc thé hién nhu dudi day.

Ap=0,/0,21 (15)
Théng thuong, qué trinh chay nhién ligu xay ra trong cac thiét bi dot, do khong the tron déu hoan
toan nhién liéu va khi cap nén neu chi cung cap lugng khong khi ly thuyet thi s€ rat kho xay ra
qua trinh chay hoan toan. Vi vay, trén thuc the, phai cung cap khong khi nhicu hon lugng khong
khi ly thuyét. Luong khdng khi cung cap trong thuc té goi la lugng khéng khi can dung (A).
Ti 1€ giira luong khong khi can ding A va lugng khong khi 1y thuyét A, duoc goi la ti 1¢ khong
khi hay hé s6 khdng khi du (m):

A 16
m = A (16)

Ngoai ra, ti 1& khdng khi du con duoc biéu dién bang cong thic dudi day:
(m-1) x 100% (17)

(2) Luong khi chay va leong khi chay ly thuyét

Hydro trong nhién liéu, sau qué trinh chay, sé tro thanh H,O. Khi khi chay co6 nhiét o cao thi
luong nudc trong khi thai s& thanh hoi nuéce. Téng luong khi thai sau dbt chay, gébm ca hoi nudc,
trén mot don vi khdi lweong nhién liéu duoc goi 1a luong khi chay wét (G). Ngoai ra, lugng khi
chay uét khi gia dinh la chay hoan toan bang lugng khong khi Iy thuyét duoc goi 1a luong khi
chay uat ly thuyét (Gg). Méi quan hé trén c6 thé biéu thi bang so dd sau:

A—Ao A—Ao
Nhienlieu |+ | Ao | wpangkhide |~ | S0 Khang khi du
1 J \
4.2.2. Quan Iy ti 12 khi cip A ¢!

(1) Ti Ié khi cap va chay téi uu

Dé dbt chéay thi can c6 nhién liéu va khong khi (6xi), néu thiéu khong khi thi nhién liéu s& con
thtra lam phat sinh khoi bui va khi CO, hay con goi la trang thai chdy khdng hoan toan. Mat khac,
khong phai 1a cang nhiéu khong khi thi cang tot.Tinh trang quéa nhiéu khong khi 1am gia ting
lwong khi thai va 1am néng lwong khong khi du thira, dan dén giam hiéu suat nhiét. Tém lai,
trang thai chay tot Ia trang thai chay hoan toan nhién liéu vai lugng khdng khi cang it cang tét, vi
vay c6 luong khong khi ti wu dé dét chay hoan toan. Hinh 4.2 thé hién méi quan hé gitra hiéu
suit nhiét véi ti 1 khéng khi trong 10 hoi cua nha may nhiét dién @6t khi thién nhién. Truc hoanh
trén biéu d6 1a ti 1& khong khi, chinh Ia ti 18 gitta luong khong khi thuc té cung cap so véi luong
khong khi ly thuyét can thiét dé dot chay nhién ligu. Trong 10 hoi ciia nha may nhiét dién dét khi
thién nhién, ti 1¢ khdng khi ¢ khoang 1,05 - 1,10 duoc goi la khoang chay t6i wu, 1a khoang ma ¢
d6 co hiéu suét nhiét cao (it ton that luong cacbon do chay khong hoan toan va it t6n that nhiét
do khong khi du thira hdp thu), dong thoi lwong phét thai cac chat gay 6 nhiém khong khi nhu
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NOXx, CO la thap nhat. Néu ti I¢ khdng khi nho hon 1,05 (nong do oxy du trong khi thai 1a 1,0%)
thi ndng dé CO tao thanh do chay khong hét s& tang I&n va tén that nhiét dé ddt chay s& nhiéu
hon, két qua 1a khoéi den do cacbon chua chéy sé& tang 1&n, dong thoi ton that nhiét lai cang nhiéu
hon. Néu ti 18 khong khi vuot qué 1,10% (ndng do oxy du trong khi thai khoang 1,9%) thi phai
lam néng khong khi du thira d6 va khéng khi du thira nay s& khong duoc s dung lam ngudn
nhiét ma bi thai ra ngoai cuing vai khi thai, vi vay tén that nhiét tang lén.

Hinh 4.2. Moi quan hé gitra ti 18 khong khi va higu suat nhigt trong nha may nhigt dién dét
khi thién nhién
Tham khdo thém la, trong Luét vé hop ly hoa sir dung nang luong cua Nhat Ban (ban hanh nam
1979, sua doi nam 2014), ti 1¢ khong khi tiéu chuan khi van hanh 10 hoi dugc quy dinh theo quan
diém tict kiém nang luong duoc thé hién trong Bang 4.3.

Bang 4.3. Ti 1é khong khi tiéu chuan déi véi 10 hoi
Ti I khéng khi tiéu chuan

Nhién liéu ran LO  cao

Ti 1€ phu
Hang muc téi'((f}o)' — — Nhién Nhién | (luyén
Sanco | Sandi | jjgy long | ligu khi | thép), khi
dinh dong phu khac
L0 hot dung trong 75-100 | 115-1,3 | — | 1,05~1,1 | 1,05-1.1 1.2
nhiét dién
_ Luong  hol> | 55 100 | 13~145 | 1,2~145 | 11-1.25 | 11-12 | 1,2~13
= | 30t/gio
= .
2. | 1ovgiostuong | 54 100 | 13-145 | 12-145 | 1,15-13 | 1,15~ 13
=) hoi<30t/gio
>
< | 5t/gio<Luogng N N N
5 | hoi<tovgio 50~100 12~13 | 1,2~13
& E’Ugi“’”-”‘-’”g 50~100 | - 12-13 | 1,2-13
OI 1 1 1 1

Ghi ch(: Truong hop nhién ligu 1a than cam.

90ptimum Combustion Control by TDLS200 Tunable Diode Laser Gas Analyzer Yoshitaka Yuki, Akihiro Murata
Yokogawa Technical Report English Edition Vol.53 No.1 (2010)
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4.2.3. Sy phat sinh va bién phap giam thiéu khoi den

(1) Trang thai va su hinh thanh khéi den

Hat cacbon hinh thanh sau qué trinh chay khéng hoan toan cua nhién liéu dugc goi la khéi den,
bd héng (soot). Tinh chat cua nhién liéu va mac do dé tao thanh khdi den c6 mdi quan hé voi
nhau. Vi duy, nhién liéu cd ti 1é cac bon véi hydro (C/H) cang Ion thi cang dé sinh ra khoi den.
Ngoai ra, néu @6t chay khong hoan toan*, thi s& sinh ra nhiéu khéi den, vi vay viéc nang hiéu
suat d6t chay cd thé han ché khoi den hinh thanh.

Nhién liéu khi, chang han nhu khi thién nhién (thanh phan chu yéu 1a mé tan) hoac khi dau mé
héa long (LPG)... s& sinh ra it khdi den, con nhién liéu long hoac ran nhu dau nang hoic than déa
thi dé sinh ra khoi den.

* Nguoi ta goi dot chay hoan toan (Complete Combustion) 1a viéc dot chay sao cho toan bg thanh phan C, Hva S
trong nhién li¢u chuyén hoa hét thanh CO,, H,0 va SO,, con dot chay khong hoan toan (Incomplete Combustion) la
viéc dot chay van con khi CO hogc khéi den de chay trong khi dot chay.

(2) Hinh thanh khéi den trong @6t nhién liéu khi

Nhién liéu khi sinh ra it kh6i den nhat so vai nhién liéu 16ng hoac nhién liéu rin nhu than da. Co
2 cach dot chay nhién liéu khi nhu sau:

@ D6t tron truse

Dét chay tron trudc (Premixed Combustion) 1a viéc @6t trong budng dét sau khi da tron sin
khong khi vai khi nhién lidu. Trong truong hop dét nhién ligu tron trude nay, thi nhiét do lua bé
mat cao, nhién liéu va khong khi tiép xtc tét véi nhau nén tdc do dxi héa nhanh hon nhiéu so véi
tdc d6 hinh thanh cac bon nhu trong qué trinh khir hydro hay ngung tu, vi vay cac bon hau nhu
khéng duoc hinh thanh.

@ D6t chay khuéch tan

Dbt chay khuéch tan (Diffusion Combustion) la viéc vira tron khong khi véi khi nhién liéu vira
dét trong budng dot. Trong phuong thirc dét chdy khuéch tan nay thi tdc do oxi hda bi han ché
bai khdng khi khuéch tén, vi vay, nhiét do ngon lra khdng cao Iim va rét thuan lgi cho viéc khir
hydro va ngung tu. Ngoai ra, thoi gian san pham trung gian ton tai trong ngon lira twong di dai
nén dé sinh ra cac bon trong dd, vi vay dé phat sinh khoi den.

(3) Hinh thanh khoi den trong @6t dau

Dbt chay phun dau 1a viéc tron khdng khi véi nhién liéu dau roi dbt chay gidng nhu dét chay
khuéch tan nhién liéu khi. C6 cacbon hinh thanh trong ngon lira, nhung néu téc @6 khuéch tan
cuia khdng khi 16n thi téc do 6xi hda s& nhanh hon téc do khir hydro hay ngung tu nén luong khoi
den con lai sau khi dbt chay la twong dbi it. Tuy nhién, trong phwong phép dét chay phun dau
nay thi cacbon s& ton du sau khi céc giot dau bay hoi. Nguoi ta goi hién tuong nay la khoi ciu
16m tam (Cenosphere). Cenosphere nay to hon nhiéu so véi cacbon duoc hinh thanh do phan ung
chét khi va c6 mdi lién quan véi kich thudc giot swong dau. Bac biét 13, trong ngon hra thuong
xuyén quan sat dugc khdi ciu hinh hoa 18m tdm. Céc duoc nung néng trong khi cé nhiét do cao
va phat ra tia sang nén gay ra hién tuong ndy. Nguyén nhan cua né 1a do sir dung dau ning va
giot swong dau c6 kich thugc én. Vi vy, cacbon duoc tao thanh khi dét chay dau niang, do phan
tng pha khi s& bao gém ca hai loai 14 cacbon do phan ung chat khi va khéi cau 16m tam
cenosphere.

(4) Hinh thanh khoi den trong d6t chay than da

C6 ba phuong phép dét chéy than dé do la dot chay tang soi co dinh, dot chay tang soi tuan hoan
va dét chay than phun. Trong dot chay tang s6i c¢b dinh thi ¢6 16 hoi nap nhién liéu con trong dot
chéy tang tuan hoan c6 10 hoi ting sdi tudn hoan. Gan day, thiét bi dung loai 10 hoi tang s6i tuan
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hoan gia tang do c6 kha ning dét chay duoc nhiéu loai than hon, it gy 6 nhiém hon. Phuong
thire d6t chay nap nhién liéu thi ti 16 khdng khi cao hon so voi phuong thirc dét chay khac,
nhung khi khong khi va nhién liéu khéng dugc tron déu thi sé sinh ra khoi den ¢ nhiing chd thiéu
khong khi cuc bd. Vi vay, viéc hinh thanh khoi den phu thudc rat nhiéu vao phuong thuc dét
chéy va tinh chat cua than da.

Trong nhiing ndm gan déy, phuong thac dot chay than phun Ia phuong thiic duoc sir dung rat
nhiéu trong cac nha may nhiét dién than quy mo lsén. Bay la phuong thuc tién hanh nghién than
d4 thanh dang hat v cung nho rdi thdi vao trong budng dé dét chay. Vi vay, phuong phap nay
hoan toan khac véi phuong phap dot chay nap nhién liéu, ma nguoc lai, no i gan giéng véi
phuong phép dbt chay khi va dbt chay dau. Cong trinh dbt chay than phun thuong 1 phai cé thiét
bi xir Iy khi thai quy mé 16n, va néu xir Iy mot cach pha hop thi hau nhu 1a khdng phét sinh khoi
den hoic cé4c chit gay 6 nhiém khac. Truong hop st dung phuong phéap nay thi van dé& khong
phai 12 khoi den ma 1 viéc thu gom bui phét sinh khi nghién nho than bang may nghién.

(5) Duy tri hiéu suat nhiét bang viéc loai bo khéi den va tro

Tinh trang khoi den bam trén bé mat truyén nhiét caa 10 hoi, tinh trang két xi tai khu virc bic xa
c6 duong dng tuong 10, hay tinh trang 6 nhidm phét sinh trong dng qua nhiét va dng tai qua nhiét
la nguyén nhan 1am giam hiéu suat dng truyén nhiét cua 10 hoi va 10 hoi. Tinh trang tao xi hay 6
nhiém 14 hién tuong xuit hién do tro than néng chay bam va déng lai trén tuong hoic thanh cua
10 va dudng ong.

Hién tugng nay la nguyén nhan dan dén tic nghén, roi can khién duong 6ng bi hu hai, hay be
mat truyen nhiét bi an mon, lam giam hi¢u qua hé¢ théng va gay anh huong 16n dén viéc cung cap
dién 4n dinh. Vi vay, can don bd héng hang ngay, vé sinh dinh ki va phong chéng trong kha
nang co thé viéc bui tro than bam hay dong xi.

Ngoai ra, néu dé 10 hoi hoan toan nguéi khi tam dirng hoat dong do truc tric, thi sau d6 van hanh
lai 10 s€ lang phi mot lugng nhién liéu I6n. Cho du hiéu qua 10 hoi khi van hanh c6 cao, thi tinh
trang dirng hoat dong s& lam giam hiéu suét thuc té cua 1o hoi va hiéu suit phét dién tinh theo
don vi nam. Diéu nay c6 thé dugc thiy rd thong qua mdi quan hé giira lugng nhiét cua than da
dau vao va luong dién phat ra trong nam (hiéu suat nhiét). Nhin chung, néu ghi chép chinh xéc
higu suat 10 hoi va higu suét phét dién ciia nha may nhiét dién chay bang than khi hoat dong binh
thuong thi nhiing truong hop khong dat duoc hiéu suat d6 phan nhiéu 1a do phai ding hoat dong
Vi sy ¢b hong héc. Vi vay, can hiéu rd nguyén nhan din dén viéc dirng van hanh, tir do, dua ra
dbi séch phi hop.Vi du vé that thoat nhién liéu do khoi den va bd hong bam trén bé mat truyén
nhiét caa 10 hoi duoc thé hién qua Hinh 4.3.

o Bunp ns ndij usiyu Buey 3 £

Do day cua bd hong (mm)
Hinh 4.3. Vi du vé thit thoat nhiét do b héng bam trén mit truyén nhigt
Nguon: Sé tay vé 10 hoi (Maruzen)
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4.2.4. An mon thiét bi d6t va bién phap phong chong
(1) An mon & nhiét do thap

Néu trong nhién liéu c6 chira luu huynh thi khi dét chay sé sinh ra SO,. SO, trong khi thai
thuong chiém dudi 0,2%. Trong céac oxit cua luu huynh thi SO3 chiém tir 2~5%. SO; phan ng
vai hoi nudc tao thanh axit sulfuric va hoi nudc chira axit sulfuric trong khi thai sé lam tang
nhiét d6 ngung tu. Nhiét d6 ngung tu cta hoi nuéc chira axit sulfuric phu thugc vao rat nhiéu
diéu kién va c6 khi Ién téi mac cao nhat khoang 160 °C. Nhiét d6 ma tai d6 hoi nugc chua axit
sulfuric bat dau ngung tu duoc goi 1a diém swong. Luong ngung tu axit sulfuric dat cuc dai khi
nhiét d6 thap hon diém ngung tu axit khoang 15 °C ~ 40 °C, vi vay tac dong dan mon cua axit
ciing 1a cuc dai. Ludng khi bén trong bo trao d6i nhiét cua cac thiét bi nhiét hoic 10 hoi phat dién
c6 nhiét d6 & miéng ong thai thap nhat va khéng dong déu nén nhiét do khi s& bi ha xuéng dudi
muc diém ngung tu axit mot cach cuc bd gay an mon bé mat truyén nhiét. Bay duoc goi 1 an
mon & nhiét do thap. Tang khoi den cé chua axit sulfuric duoc goi la tang axit. Bé phong ngira
axit an mon, ¢ thé c6 cac cach sau:

a. Str dung nhién liéu c6 ham luong luu huynh thap
b. Bong nhit hoa dong khi thai caa bo trao ddi nhiét.

c. Tron magié oxit, dolomit, magié cachonat, k&m o0xit & dang bot vai khong khi thir cap rdi thoi
vao trong buong dot dé hap thu va trung hoa SOs. Ngoai ra, doi véi dau nang, néu thém
khoang 0,06% amoniac hoic khoang 0,04% amin di vong vao khi thai thi cé thé giam duoc su
an mon.

d. Han ché luong khong khi du thira dén muc thap nhat dé ngan can SO, tro thanh SOs.

e. C6 gang dé nhiét do bé mat cia bo 1am nong khdng khi trudc va sau b tiét kiém than khong
bi ha xuong dudi diém ngung tu axit.

“*Trong qué trinh ldy mdu do khi thai ¢ muc 2.4, thi diéu quan trong la phdi 1am néng dng ldy khi 1én trén
diém ngung tu axit (150-160 °C).

(2) An mon & nhiét do cao

Cac oxit kim loai cua vanadi, natri, kali, silic, nhdm, niken... chua trong dau ning 1a thanh phan
an mon chinh tén dong trong tro. C4c chat nay bam vao bé mat truyén nhiét c6 nhiét do cao cua
b6 qua nhiét, bo tai nhiét roi tich tu lai an mon thiét bi. Nguoi ta goi hién tuong nay 1a an mon ¢
nhiét d6 cao. Pac biét, tro cd chtra vanadi 1am tan chay mang 6xi héa cua bé mat truyén nhiét
nén lam ting tac dung an mon. Ngoai ra, natri s& hinh thanh natri sulfat va thic diy an mon cua
V,0s (an mon vanadi). Cac bién phap phong chéng an mon & nhiét do cao gom:

a. Tim céch bé tri mat truyén nhiét sao cho c6 thé ha dugc dinh nhiét caa mat truyén nhiét caa bo
qua nhiét, bo tai nhiét.
b. Lip dat quat théi khoi dé 1am bong nhiing di vat bam dinh, cang sach cang tét.

c. Thém chat phu gia, chang han nhu dolomit (CaMg(COs),) dé nang cao diém néng chay cua tro,
gop phan han ché tro bam dinh & cho cé nhiét do cao.

d. St dung dau ning chua it vanadi hoic natri.
e. Kiém tra bao dudng dinh ky va loai bo than bd hong bam vao thiét bi.
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CHUONG 5. AP DUNG GIAI PHAP PONG LQI iCH TRONG MQT
SO NGANH CONG NGHIEP TRONG PIEM

Khai niém ddng loi ich (Co-benefit), su dung trong chuong nay ciing hhu trong tai liéu nay,
duoc hiéu la lgi ich thu dugc khi dong thoi cat giam dugc phat thai cac chat 6 nhiem khong khi
va COz.

Chuong nay trinh bay vé céc giai phap dong loi ich, 4p dung cho 4 loai hinh san xuét duoc coi la
ngudn phét sinh 6 nhiém khong khi chu yéu & Viét Nam, gdm nhiét dién dbt than, san xuét thép,
san xuat xi mang, cdng nghiép hoa chat (gém san xuat phan bon va loc dau). Giai phap dong loi
ich cho mdi nganh cdéng nghiép s& c6 nhitng nét dic trung riéng, tuy nhién, vé co ban, dé la sy
két hop cua mot sé cong nghé kiém sodt chinh. Vi vay, trong qué trinh theo ddi, ngudi doc c6 thé
tham khao thém cac Chuong 3 va 4.

5.1. Nhiét dién than

Trong nhiét dién than ¢ Viét Nam hién nay, loai than antraxit c6 chat béc thap, do tro nhiéu,
duoc khai thac trong nudc, dang dugc sir dung rong réi. So vai than non hay than ma thi than
antraxit c6 nhiét do bén lira cao hon, kho chdy hon va khéng phu hgp véi nha may nhiét dién.
Ngoai ra, trong thanh phan cua loai than nay, c6 nhiéu tap chét, 1a nguyén nhan lam giam higu
suat chay.

Hién nay & Viét Nam, trong cac nha may thuong xay ra tinh trang tam dung 10 hoi dé kiém tra
dinh ki, sira chira, duy tu hay tinh trang dimng san xuat do su c6 hay tinh trang mat dién. Bé khac
phuc tinh trang nay, can phét huy vai tro caa can bo ki thuat nha may dé truy tim nguyén nhan su
co, xay dung chinh sach phong chéng, hop tac voi cac b phan lién quan dé dua ra giai phép hiéu
qua nhat nham nang cao va duy tri hiéu suét phét dién.

5.1.1. Qui trinh san xuét

Trong céc nha may sir dung than cam Ia loai than chinh, thi than, sau khi nghién nho thanh hat c6
kich thudc trung binh khoang 50 um bang may nghién than, duoc phun tir cac voi dét cing voi
khong khi vao bén trong 10 va dét chay. Hoi nudc sinh ra trong 10 hoi s& 1am quay tuabin va sinh
ra dién. Trong nha may nhiét dién, cé thé nang cao hiéu suit phét dién bang cach tang nhiét do
va &p suét cua hoi nuge. Nhat Ban thuc hién viéc phat dién & diém t6i han va ving siéu téi han,
tc 12 vang ¢6 nhiét d6 va ap suét caa hoi nude 16n hon diém t6i han (1a diém ma duéi do, ludn
ton tai dong thoi hai pha khi va long).

5.1.2 Kiém soat 6 nhiém khong khi

Qua trinh dbt chay than sé sinh ra bui, SOx va NOx nén can phai lip dat thiét bi xu Iy bui, SOx
va NOx trong khi thai. Hé théng xir ly khi thai cia nha méay nhiét dién dbt than dién hinh duoc
thé hién trén Hinh 5.1. Khi thai trude tién dugc loai bo NOX, tiép d6 dugc xir ly bui, va cudi
ciing dugc loai bd SOx. Phuong phap khir bing amomiac thuong dugc st dung dé xu Iy NOx
trong khi thai, phwong phép ling tinh dién thuong duoc sir dung dé xu ly bui va phuong phap
hap thu bang sita vdi thuong duoc st dung dé xir Iy SOx trong khi thai.

Hon 90% NOX sinh ra trong 10 hoi dbt than cam 1a NOx nhiét, ti 16 NOx nhién liéu rat it. Vi vay,
nguoi ta phat trién cong nghé voi dét phat thai NOx thap (low NOx burner) dé giam thiéu NOXx
sinh ra trong qua trinh dét than cdm. Ngoai ra, ciing c6 thé 1am giam phat thai NOx bang cach
thuc hién qué trinh chay 2 giai doan. Phuong phap chay 2 giai doan c6 dic diém la khong on
dinh nén can luu y tinh trang d& phat sinh bui va khi CO.

Hién nay tdp doan Hitachi d4 phat trién loai voi dot khir NOx, HT-NR (Hitachi-NOx Reduction) phu hop
véi phirong phép dot 2 giai dogn, khong 1am gia tang khi CO ma c6 thé giam phat thai NOX téi 40% so
véi cac phuwong phép théng thuweong. Thong tin vé logi voi dot nay cb thé duec tim thdy tgi trang web:
http://www.hitachihyoron.com/jp/pdf/2009/03/2009_03 02.pdf
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Hinh 5.1. Hé théng xi Iy khi thai trong nha may dién than™
5.1.3. Phuong phap tiét kiém nang luong (dé giam phat thai CO,)

Phan nay trinh bay khai quat vé phuong phap tiét kiém ning leong (giam luong nhién ligu sit
dung) gan lién voi kiém soat phat thai chat thai 6 nhiém khong khi.

Phuong phap tiét kiém ning luong trong nha méy nhiét dién dot than dugc ap dung trong céac
cong doan chinh 1a 10 hoi, tuabin, phét dién, cac thiét bi hd trg va hé théng duong 6ng. Thong
thuong, déi vai tirng cong doan, d4 cd nhiing bién phap cu thé vé tiét kiém nang luong nén céan
bo phu trach vé céng nghé caa nha méy nhiét dién can dua ra chuong trinh hanh dong nham phat
huy mot cach tdng thé hiéu qua cua cac cdng doan, tir d6 nang cao kha ning tiét kiém ning
lwong trong qua trinh san xuat hang ngay cua nha may. Dudi day 1a mot sb vi du vé giai phap tiét
kiém nang lugng ap dung di véi cac thiét bi trong qué trinh van hanh.

a. Lo hoi

Bang 5.1. Bién phap tiét kiém ning lwong trong 10 hoi

Bién phap N@i dung

Tiét kiém chi phi nhién lieu nho cai | Giam ty 1€ khong khi du, giam phan nhién liéu chua chéay
thién qua trinh dot chay trong tro nho nghién nho than nhién li¢u

Nang cao hi¢u suat truyén nhiét nho | Thuc hién cac bién phap giam khéi den bd héng trong
2 | bién phap giam khoi den va bo hong; | thiet bi qua nhiét va tai qua nhiét hoi; lap quat thoi khoi
nang cao hiéu suat thu hoi nhiét thai | den trong bd phan tiet kiém than

Cai thién nang cao hiéu suét truyén nhiét bang céch dung
héa chit lam sach bé mat truyén nhiét, nho d6 nang cao
hiéu suét 10 hoi (ciing c6 hiéu qua phong tranh hu hong
duong dng truyén nhiét)

Lam sach bé& mat truyen nhiét cua 10,
3 | thiét bi hoi qua nhiét, b6 phan tiet
kiém than

4 | Thu hdi nhiét trong nudc tir 16 hoi Str dung dé tang nhiét do nudc cap 16 hoi

Lam sach va thay mai néu c6 bo ‘
5 | phan bi 16i trong thiét bi say khong Cai thién hiéu qua thu hoi nhiét thai
khi

Giam s6 lan dung san xuét do hong héc nho van hanh md

6 | Strdung thict bi van hanh mo phong phong™! (giam tén hao nang luong do phai khai dong lai)

'Bai giang co so s6 5 vé& than: Cdng nghé phat dién d6t than, Trung tdm Ning lwong Than
http://www.jcoal.or.jp/coaldb/shiryo/material/09_tsuji.pdf
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Bién phap quan ly qua trinh chay caa 16 hoi nham muc dich tiét kiém nang leong bao gom: d6t
véi ty 18 khdng khi hop ly; phong chdng su déng bam bd hong trén bé mat truyén nhiét hay tic
nghén hé thdng truyén nhiét — nguyén nhan gay giam hiéu suat 10 hoi; thuong xuyén kiém tra
phong chdng hong héc; nhanh chéng phuc hdi qua trinh san xuit khi c¢6 su ¢b (giam ton hao
nang lugng do thoi gian tai van hanh)... Bang 5.1 tong hop mot s6 vi du vé bién phap tiét kiém
nang luong ¢ 10 hoi.

b. Tua bin
Thuce hién kiém tra may moéc dinh ki hoac du kién nguy co su ¢6
Bang 5.2. Bién phap tiét kiém ning lweng tua bin

Bién phap Noi dung

Thay thé b phan nhu 16 to, canh, bén trong

1 | Thay tua bin c6 hiéu suit cao™* L2
Vo, nép

Giam ro ri khdng khi trén duong dng quanh bo | Nang cao d6 chan khéng, nang cao hiéu suat

phan ngung tu tua bin
3 N,angAcaoAhleu~ su?t tuaﬁbm ban_g cach,Sugechua Thay Fin seal, loai bo can (scale)
cac bo phan cti hong cua tua bin cao ap
A A - o N Lam mai canh dong tinh, lap fin & canh dong,
4 Néang cao hiéu suat tua bin bang cach stra chira thay manh ngan diaphragm, thay budng phat

cac bo phan cii hong cua tua bin ap suit thap™’ trong

Thu hdi nhiét trong nuéc dau ra cua 16 hoi (st

5 | Thay mai thiét bi lam ndng nudc cap dung dé 1am nong nusc cap vao 10)

6 | Su dung bay hoi (steam trap) Bién phap ddi ph6 ro ri hoi nuée

c. Thiét bi dién

May bién &p cang cii thi hiéu suét tiét kiém nang luong cang thap dan dén tinh trang tiéu hao,
ldng phi nang lugng . Vi vay, néu may da st dung trén 20 nam thi can thay thé bang may méi co
hiéu suat cao.

Bang 5.3. Bién phap tiét ki¢m ning lweng doi véi thiét bi dién

Bién phap N@i dung

Nang cao hiéu suét cia nha may nho thay mai ddng bo

1 | Thay méi may phat dién Véi tua bin

2 | Thay thé may bién &p hiéu suét cao Giam lang phi dién

3 | Cdi thién chuc nang cua may diéu hoa | Swra chita, nang cao chirc niang va tudi tho nhd ma phun
khong khi va thiét bi lam lanh (Metallizer)

d. Thiét bi bé tre va dwong 6ng
Cac bién phap giam lang phi dién ¢ céc thiét bi bo tro va duong dng s& gép phan giam ti Ié 1ang
phi dién trong nha may (Hinh 5.4)

Bang 5.4. Bién phéap tiét kiém niing lwong doi véi thiét bi bé tro va dwong dng

Bién phap Noi dung

Kiém soat tinh trang lang phi dién do sy thay ddi luong

1 | Kiém soét tbc do may bom cip nuse Y
nudc cap

Cai thién ti(lh hinh sir dung va Kéo dai tudi tho, duy tri
tinh nang bang cach phu I6p chat déo 1én bé mat bom

2 | Phu chét déo Ién bé mat may bom
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ngung tu va bom lam mat*

Kéo dai tudi tho va duy tri tinh nang bang cach cai thién

3 | Caithign tinh hinh str dung may nen tinh hinh stir dung nho ma phun (Metallizer)

4 | Nang cao hiéu suat may nén khi Giam lang phi dién
’ Tiét kiém nang luong nho tang hiéu suat cua quat gié
5 | Thay thé FDF, IDF (FDF: forced draft fan), quat khoi (IDF: Induced Draft
Fan)
7 | Kiém soéat toc do FDF, IDF Kiém soéat 1ang phi dién do sy thay déi luong gi6
8 Khac phuc ro ri khong khi ¢ ong Kiém soéat lang phi niang luong cua IDF

ngoai troi

Tang cudng cach nhiét duong dng

chinh Giam lugng nhiét phat tan tir dwong ong chinh

Kiém soat viéc van hanh lang phi déi vai sb may bom,

10 | Kiém soét sb lugng thiét bi AR Y
quat, may nén can thiét

e. Ap suit siéu téi han

Trong nhiét dién, ngudi ta tao ra hoi nudc c6 nhiét do cao va ap suét cao trong 10 hoi dé lam
quay tua bin va phat dién. Ap suat va nhiét do cua hoi nudc cang cao thi hiéu suat phat dién cang
I6n. Nudc khi vaot qua diém téi han (1a diém ma tai d6, khdng con bé mit phan cach pha khi-
long, 374 °C, 22,6 MPa) thi s& khong sbi nita ma tré thanh trang thai dic biét, duoc goi 1a chat
luu siéu toi han. Vi vay, ky thuat nhiét dién hiéu suit cao dugc phat minh ra véi tén goi 1a bo ap
suit siéu toi han (SC) hodc bo &p suit trén siéu téi han (USC). B6 USC c6 thé giam luong tiéu
thu than tir 10% tr 18n so véi 10 hoi st dung hoi nuéc ¢ ap suat dudi diém téi han (ma van
dung truge day). Vi vdy, & Nhat Ban, cong nghé SC va USC duoc st dung trong hau hét cac nha
may dién, trong d6 hon mot nira thiét bi cua cac nha may nhiét dién ap dung cong nghé USC.

Nhat Ban la quéc gia di dau trén thé gigi (tir thap nhién 1990) trong viéc nghién ctu phét trién
cdng nghé USC trong khudn khd dy an cdp nha nudce va hién nay da bat dau phat trién cong nghé
bo &p suat trén siéu toi han tién tién (A-USC) c6 nhiét d6 hoi nuéc ¢ mic 700 °C, du kién vao
nam 2020 s& dua cong nghé nay vao st dung™.

5.2. Cong nghiép gang thép
5.2.1. Qui trinh san xuat

Qua trinh san xut cia nganh cong nghiép gang thép duoc chia ra thanh luyén gang thep lién
hoan, tuc la luyén gang tr quang sit & 10 cao ro| san xuat téi tan san pham thép thanh pham va
san xuat thép 10 dién, tuc 1a ldy nguyén liéu 1 sit vun va/hoic gang dé san xuit ra thép bang 10
dién.

(1) Luyén gang thép lién hoan

Qua trinh luyén gang thép lién hoan la qua trinh san Xuat thép tir quang sat nhuduoc thé hién trén
Hinh 5.2. Qué trinh nay gém hai giai doan, giai doan “luyén gang” dé san xuat gang bang phan
g khtr & 10 cao va giai doan “san xut thép” dé san xuat thép & 16 chuyén (converter furnace)
roi can thép va gia cong xu Iy nhiét dé tao ra cac san pham thép c6 dac tinh khac nhau. Qua trinh
khtr quang sit & 10 cao c6 sinh ra khi CO, va can phai c6 ngudn nhiét dé thuc day phan ang khir.
Sau quéa trinh khir quang & 10 cao, con nhiéu qua trinh khac nita nhu tinh luyén phoi thép, gia

11Trang chu caa Trung tdm Nang lueong Than Nhat Ban: http://www.jcoal.or.jp/coaldb/tech/cct/usc/
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cdng phdi... roi mai dén cdng doan san xuat san thép thanh pham. Cac cong doan gia cong xir Iy
nhiét trung gian nay deu tiéu ton nhién liéu.

Hinh 5.2: Chu trinh luyén gang thép lién hoan

(2) San xuét thép 10 dién

Trong qua trinh san xuit thép 10 dién, nhu duoc thé hién trén Hinh 5.3, nguyén liéu sit
vun/gang duoc nung chay (luyén) trong 16 dién, sau d6 duoc dlc va can thanh san pham thép.
Lo dién kiéu hd quang 1a loai phé bién nhit ¢ gan dién cuc than chi & phan nip 1. Khi cho
dong dién chay qua dién cuc nay thi giira dién cuc va sat vun trong 10 s& sinh ra hd quang, sit
vun/gang s& bi néng chay nhd nhiét ho quang nay. Trong 10 dién dién ra qué trinh oxy hda, oxy
duoc thdi vao 10 dién dé nang cao nhiét do cua 0 bang nhiét caa phan ung va qua trinh khu
(hoan nguyén) xay ra khi xi oxy héa duoc cao bo ra bén ngoai roi do thém bot than (cbc) vao
dé loai S trong thép.

Khi thai
Van chuyén va lya chon Lo dién Thap tinh luyén ngoai Cong doan dlc
sat vun 10

Hinh 5.3: Qui trinh san xuét thép 10 dién
5.2.1. Bién phap kiém soét 6 nhidm khéng khi
(1) Kiém soat & nhiém khoéng khi trong luyén gang thép lién hoan

Trong cong nghé luyén gang thép lién hoan, co nhiéu cong doan xdy ra qua trinh chay. Cac bién
phéap kiém soat khi thai doi vai tirng cong doan duoc thé hién trong Bang 5.5.
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Bang 5.5: Xi ly khi thai trong luyén gang thép lién hoan'?

Quaé trinh san xuét Bién phap kiém soat khi thai cha yéu

Cong doan nung néng Thiét bi lang bui tinh dién/ Thiét bi xu ly SOx/NOXx trong khi thai

Cong doan cbc hoa Nap 16 1am lanh khéng khi 16 coc/ Xt ly SOx trong khi thai 16 cbc
Lo cao Thiét bi rira khi thai venturi/ Thiét bi ling bui tinh dién

Lo chuyén Xir ly bui bang xyclon

Plc va quan Lo dbt sinh it NOy

(2) Kiém soat & nhiém trong san xuit thép 10 dién
Trong san xuat thép bang 10 dién, bui va chat béc bi bay ra bén ngoai 10 vi ndp 16 bi mo khi nap
sat vun vao |0 & cong doan nung nong. Vi vay, can xt ly truc tiep khi thai phat sinh tur 10 dién va
thu va xur ly bui trong khu vuc san xuat . Qui trinh xtr ly dugc thé hién trén Hinh 5.4,

0 Iy bui trong tda nha

¥

Bé loc tt | —pThiira

" w

St vun

P

N 3 1y khi thai trpc tifp ciald dign | B loc tii

Mung néng chay
trong 16 dign

| [ Tinh luyén ngoki 16

— Thai ra

w ¥

Hinh 5.4: Xir ly khi thai trong san xuat thép 16 dién

5.2.3. Bién phap tiét kiém nang luong (dé giam phat thai CO,)
(1) Bién phép tiét kiém ning luong (giam CO,) trong luyén gang thép lién hoan
a. Cong nghé san xuat méi d6i véi quang thiéu két
Luong nang luong tiéu thu va luong CO, phat thai trong qua trinh san Xuat thép chiu su anh
huong rat nhiéu cua viéc thay ddi san luong. Vi vay, hang JFE Steel cia Nhat Ban da chu trong

“cat giam dinh m}rc (1a leong tleu’ thu nang luong hoacqluqng phat thai CO, tinh trén mot don vi
san lugng)” va no luc thyc hién tict kiém nang lugng dé danh gia hiéu qua cua viéc dau tu may
mac thiét bi va nang cao trinh do cong nghé van hanh. Nho viéc dau tu may moc thiét bj tiét
kiém nang lugng va phat trién cac cong nghé nhu ki thuat san xuat nguyén liéu thep mai “Super-
SINTER®OXY”*, nén dinh muc tiéu thu nang lugng nam 2014 chi con 22,6 GJ/tin thép, giam

20% so véi nam 1990, con dinh mic phét thai CO, chi con 2,00 t-CO,/tan thép, giam 19% so
véi nam 1990%,

* Sau khi tron nguyén liéu thiéu két la coc dang cam, quang sdt dgng cam va g4 voi, cho vao 10 thiéu ket
va tién hanh thiéu két, tzo nén quang thiéu két dang miéng dé sir dung trong 16 cao. Pé san xudt dicoc
qugng thiéu két co chat liong cao, can duy tri nhiét dg thiéu két trong dai 1200 °C ~ 1400 °C trong mét
khodng thoi gian nhdt dinh. Ky thudt “Super-SINTER®OXY” la ki thudt théi hon hop oxy/khi

12 Tham khao Kiém toan M6i truong - Tap doan Nippon Steel & Sumitomo Metal;
http://www.nssmc.com/csr/env/env_management/account.html
13Trang chu caa hang JFE Steel: http://www.jfe-steel.co.jp/release/2014/07/140717 .html
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hydrocarbon (gas) dé cé thé duy tri nhiét dé tai wu trong khodng thoi gian dai gap hon 2 lan so véi truéc
day. Nho vdy, hiéu sudt da tang 18n véi mize cai thién 2% do bén cua quang thiéu két. Ngoai ra, viéc nang
cao toc dg phan iéng cua 10 thiéu két @3 1am tang 5% ndang sudt cua 10 thiéu két so véi trrdc day. Bén
canh @6, c6 thé nang cao hiéu sudt bang cach sir dung quéng thiéu két co chdt liwong cao 1am nguyén liéu
va bién phap nay ciing rat cé hiéu quda trong viéc cat giam ti 1¢ coc.

(2) Bién phép tiét kiém ning luong (giam CO,) trong nha may luyén thép dung 10 dién
a. Lo hd quang hiéu suit cao than thién mdi treong

Phan nay giéi thiéu cong nghé tién tién caa Nhat Ban trong viéc thu hdi mot cach hiéu qua nhiét
thai nham tiét kiém nang luong di véi 16 hd quang dién.

Loai “l6 hd quang hiéu suit cao than thién mdi truong (ECOARC)” duoc cong ty Steel
PlanTech* phét trién nham tiét kiém nang luong va kiém soat phat thai dioxins. Néu so vai dinh
muc st dung dién 400 kWh/t cua 10 ho quang dién thong thuong & Nhat Ban thi 16 ECOARC tiét
kiém dén 40% nang luong. Pic diém cua ECOARC la nang cao hi¢u SUt sir dung nang luong
bang cach ludn duy tri mot lwong phe liéu trong b phan say dugc dung dé cung cap nguyén liéu
cho than 10 va vira nung chay phé liéu vira thu hoi nhiét. Hinh 5.5 khai quat qui trinh caa 10
ECOARC va Hinh 5.6 giai thich nguyén ly sy nguyén liéu truéc (preheat).

Hinh 5.5. Khai quét qui trinh ECOARC (Ngudn: Cong ty JP STEEL PLANTECH)

Hinh 5.6: Nguyén ly sy vat liéu trwéc (pre heat)
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* Cong ty nay dat tai thanh phé Yokohama va duoc thanh ldp trén co sé hep tac giira cac cong ty cong
nghi¢p nang hang dau cua Nhat Ban nhw JFE Engenering, Hitachi, Kawasaki, Sumitomo. ECOARC la
san pham cong nghé tich hop thanh qud cua cac cong ty nay.https://steelplantech.com/product/ecoarc/

b. V0oi ddt lién két (coherent burner)

La voi dét toc d¢ siéu am, thoi dong thai hat coc cam hogc nhién ligu hoa thach cling véi oxy. C6
the thyc hién tict kiém nang lugng dugc nho thuc day qua trinh nong chay bang cach nang cao
hi¢u suat cat cac tam kim loai vun & diém lanh (cold spot) hoac hiéu suat nhiét 6xi hoa kim loai.

¢. He thdng diéu khién dién cuc theo ly thuyét mo (Fuzzy)

La k thuat diéu khién duing nhiéu yéu t6 diéu khién nhu dong dién, dién ap, dién trs ho quang
deé toi wu hoa viéc dieu khién tu dong 10 dién.

d. Phuong thtc @6t bang voi dét dxi 10 thung*

Voi dét oxi ¢d thé gilp cat giam dugc khoang 25% lugng phat thai sau khi dot chéy do st dung
oxy thay cho khdng khi. Phuong thirc nay c6 the tict kiém nang luong nho vao viée tang nhiét do
ngon Itra va nang cao hiéu suat truyen nhiét, giam luong khi thai va giam ton that nhiét bi thai ra
ngoai cung vai khi thai.

*Binh chiza giong nhur gao mic nudc dé mic thép néng chay ¢ 16 dién do vao khuén.

5.3 San xuét xi ming

5.3.1 Qui trinh san xuat

Qui trinh san xuét xi mang duoc thé hién trén Hinh 5.6. Trong qué trinh san xuit xi mang,
nguyén liéu 1a da voi va dat sét... duoc tron véi cac phu gia can thiét rdi duoc nghién nho. Sau
d6, hd hop dugc nung & nhiét do 1450°C trong 10 quay dé san xuat san pham trung gian 1a
clinker. Cudi cung clinker dwoc nghién cting vai thach cao rdi tron déu dé tao thanh xi mang.

5.3.2  Kiém soat 6 nhiém khong khi

Nhu dugc thé hién trén Hinh 5.7, trong san xuét xi mang c6 sinh ra bui ¢ cong doan phéi tron va
nguyén li¢u va cong doan nung va nghien clinker. Bui nay c6 thé dugc xur ly bang su ket hop
thict bi xyclon va thiét bi lang bui tinh dién.

SO, sinh ra trong qua trinh dot duoc hap thy boi da voi la nguyén ligu san xuét xi mang nén
khong can thiét bi xur ly.

5.3.3. Bién phép tiét kiém ning luong (dé giam phat thai CO,)

San xuét xi mang 1a linh vuyc tiéu thu nhiéu niang luong. Trén thé gidi, day la nganh phat thai khi
CO, va tiéu thu nang lugng nhiéu thir 2 sau luyén gang thép. Vi vay, néu thyuc hién tiét kiém
nang leong thi tiém nang cit giam thai khi CO, Ia rat 16n.

a. Cong nghé tiét kiém nang lweng tiéu biéu

Bang 5.6 tom tit cdc cong nghé tiét kiém nang luong tiéu bieu cia Nhat Ban va méi quan hé
gitra tiet kiém nang lugng va chi phi dau tu thiét bi.

Viéc mua thiét bi va &p dung cdng nghé tién tién can duoc can nhac mot cach tong thé véi cac
hi¢u qua kinh te truc tiep nhu gidm chi phi nho tiet kiém nang lugng, hi¢u qua kinh te gian tiep
nhu tang kha nang canh tranh nho nang cao chat luong san pham va hiéu qua cai thién chat
lwgng mdi truong nho giam phat thai CO, va céac chat 6 nhiém khéng khi.
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Gom bui bang
thiét bi hat bui

ba voi
I May nghién vat ligu
Dat sét ,
Yol e knina Khi tha sau
s i i | Thiétbi xyclon xurly
Khi thai tir cong doan b
sETTIDEEEEEEEEEmmT i . s >
Téi cong doannung

vat lidu d nghién g o , ..

avtle ghie Thiét bi xur ly bui ong khoi

Hinh 5.8: Xir ly khi thai trong san xuat xi ming

Bang 5.6. Cong ngh¢ tiéu biéu va quan h¢ gitra hi¢u quﬁ,tiét kiém nang lweng va chi phi
dau tw thiét bi trong nganh san xuat xi mang

Ni dung giai Tilgtiét | Higu qua tiétkigm | So tién
TT Cong nghé phép tiét kiém kiém nang | ning lwgng (quy doi | dau tu
niang lwong lwong (%) | sang dau thd, tan) | (triéu $)
(D) | Phuong phap dbt SP+NSP m’;% cao hiu suat 40 77,000 300
(2) | Phét dién bang nhiét thai | Thu hoi nhiét thai 25 6,000 30
Thiét bi 1am ngudi kiéu | Nang cao hiéu suit
® | tia khi (Air beam cooler) | thu hai nhiét 3 3,000 4
@ Nghlen nguyen liéu bang Nang cao hiéu suat 30 1,000 25
may nghién doc nghién
® Nghlfn than da bang may Nang cao hiéu suat o5 1,000 10
nghién doc nghien
® Nghlf,n xi bang may Nang cao hiéu suat 30 1,000 8
nghien doc nghién
@ ThIeAt bi nghién con lan Nang cao hiéu suat 15 1,000 10
(ruld) nghién
Nang cao hiéu suit cua | Nang cao hiéu suét
may phéan tach (Separator) | phéan loai 5 400 5
Nguon : Hiép héi xi mang Nhdt Ban (ty gia 100 yén/US)
Ghi chu :
e Qui md thiét bi duoc tinh trong Bang 5.6 1a &ng voi nha méay san xuat 1 triéu tan
clinker/nam

e Chi phi dau tu c6 kha niang giam, tly theo nha cung cip thiét bj va nha lap dat thiét bi ¢
dia phuong.

Hinh95.9 mo ta dinh muc nang luong dg")i véi ting loai 10. Tu thap nién 1990, Nhat Ban da
chuyén sang dung loai 10 tién tién trén thé gigi nhu NSP hay SP. Tuy nhién, & cac nudc van con
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sir dung loai 16 dung kiéu cii thi viéc 4p dung cac phuong phap nay c6 kha ning tiét kiém ning
luong lon.

sy (MYl

6,000

5,000

4,000 A
3,000 /
2,000 "
1,000
0 T . r
Wet-type DB Vertical ASI—’ NSP

»  Gia nhiét so bo gian doan (SP) va gia nhi¢t so bo gian doan kiéu mai (NSP) la
nhiing phuong phap tiét kiém nang lugng hiéu qua nhét trong linh vyc san xuét
Xi mang

\ » DB: Loai ndi hoi kiéu khé (duoc sir dung nhiéu nhitng nam 1940 - 1950

Hinh 5.9. Pinh mic tiéu thu ning lweng cua tirng loai 10
Nguon : Hiép hgi xi mang Nhdt Ban
b. Thiét bi phat dién str dung nhiét thai

Nho su phd bién ciia phuong thirc NSP (New Suspension Preheater: B tién gia nhiét kiéu treo
mai) nén quy md san xuat cua 10 nung tang Ién. Nguoi ta thu hoi nhiét tir khi thai ¢ nhiét do
khoang 400 °C cua bd tién gia nhiét va nhiét tur khi thdi cua thict bi lam nguoi clinker ¢ nhiét do
khoang 250 °C va sir dung 10 hoi nhiét thai dé chuyén hoa nhiét thai thanh dién bang may phat
dién tua bin hoi nuéc.Thict bi phat dién sw dung nhigt thdi d€ thu hoi nang lugng kiéu nay da tro
nén pho bien nhanh chéng vao khoang nam 1980 do viéc dau tw nay mang lai hi¢u qua. Kha
nang phat dién tinh trén 1 tan clinker trung binh khoang 35~40 kW nén mét 1o nung cong suat
5000 tan/ngay co thé thu hoi nhiét dé phat ra lueong dién khoang 8000 kW/h.

¢. Thiét bi 1am ngudi clinker hiéu suat cao

Clinker gé nhiét d6 cao tir 10 quay sé& roi xuéng véi chat luong va kich thuéc hat nhét dinh. Tuy
nhién, van cd tinh trang Kich thuéc hat va d6 day 16p clinker khong déu. Vi vay, trong phuong
thirc cap khong khi lam nguoi & budng khdng khi trugc day, xay ra tinh trang cap khong khi dé
lam nguoi khong dong déu gitra cac vi tri va thu hdi nhiét bi han ché. Cho nén, rat nhiéu cong
nghé mai dé 1am ngudi da dugc nghién ciru phat trién, trong d6 co ky thuat kiéu tia khi (air beam
type)...

d. May nghién nguyén liéu kiéu ding

Trong san xuat xi mang, qué trinh nghién ligu tiéu ton rat nhiéu nang lugng. May nghién nguyén

liéu kiéu dang la phuong phép nghlen dung ruld truc ding. Day la thiét bi co hiéu suat sir dung
niang hrong cao hon so véi 16 kiéu éng™

e. Str dung chat thai 1am nguyén, nhién liéu

14B40 c4o cua Ban Ky thuat San xuat — Hiép hoi Xi mang Nhat Ban (T-22) thang 5 nam 2002
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Viéc sir dung chat thai 1am nguyén, nhién liéu trong san xuat xi mang khong chi 1am giam phat
thai CO, ma con c6 vai tro to 16n trong giai quyét van dé chat thai va van dé tai nguyén. G Nhat
Ban cac chit thai nhu xi 10, xi luyén thép, tro than, san pham phu thach cao, ban thai, tro bui
dang duoc sir dung véi s6 luong Ion. O Viét Nam ciing d4 thuc hiéu diéu nay.

5.4. Cong nghiép hoa chit
5.4.1. San xuat phan bén hoa hoc
(1) Qui trinh san xuét

Nito, photpho va kali 1a 3 nguy@n t6 rat can thiét cho sy sinh truéng cua thuc vat. Phan nay s& dé
cap dén qua trinh san xuat phan dam uré. Hinh 5.10 mé ta qua trinh san xuit amoniac - nguyén
liéu san xuat amoni sulfat, thanh phan chinh caa phan dam. Bé san xuat amoniac, ki thuat phd
bién nhat van 1a phan wng gitra nito va hydro, do 6ng Haber-Bosch, ngudi Buc, phat minh ra vao
dau thé ky XX.

Khi CO, phét sinh trong qua trinh loai bo CO, dugc sir dung 1am nguyén liéu san xuét phan dam
uré cung veéi amoniac. Qui trinh nay thuong dugc st dung khi xay dung nha may tong hop
amoniac va nha may tong hop dam uré canh nhau.

2NH3+ CO, = (NHz)zCO"‘HzO

5 X
Khi thai &3 ’
b

- 0O
A A -~ Q:J_’ g)
o & Cong Cong Cong S ®
@) | =3 doan | .| doan doan > o
T <= h'; loai tro = CH S e
~ %)‘,8 C 7%.Iyen Oal e h, 4 g, g_
5 doi CO CO, 0a Méy nén E" g

Dbt chay

N2+3H2—>2NH3
Nhiét thai Nhiét thai

Hinh 5.10: Quy trinh san xuét NH;
(2) Kiém soat 6 nhiém khong khi

Cong doan quan trong dé kiém soat 6 nhiém khdng khi trong quy trinh san Xuat améniic 1a cong
doan cai tién chat lugng nhién liéu (tuyén chon nhién liéu dé ddt) va quan ly qua trinh dét. Néu
str dung khi thién nhién 1am nhién liéu va tién hanh quan ly d6t mot cach pha hop thi cé thé giam
dugc nong do bui, NOx, SO, trong khi thai.

Ngoali ra,’né'u thu héi duoc luong nhiét thai phat sinh trong cong doan hinh thanh amoniac thi co
thé vira cat giam duoc lwong phat thai khi nha kinh va vira tiét kiém duoc nang luong.

(3) Bién phap tiét kiém nang luong (dé giam phat thai CO,)

Phan nay gisi thiu noi dung tiét kiém nang luong trén co so két qua khao sét tai Nha may
Kawasaki — Céng ty Co6 phan Showa Denko san xuat amoniac lam nguyén liéu cho san xuat phan
dam.

Ba 10 hoi cung cap hoi nuéc cho cac thict b san xuét trong nha méy d& dugc lap dat tinh gian lai
thanh 1 t6 hop phat dién. Ngoai ra, duong ong ciing da dugc bo tri sao cho co thé thu hoi dugc
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nhiét thai tir cac xuong phat sinh nhiét thai trong nha may. Mot trong nhitng vi du dién hinh do l1a
su dung nhiét phat sinh ¢ thap hinh thanh améniac dé dun ndng nudc ngung tu cua 10 hoi phat
dién nham giam lugng nhién liéu sir dung & 10 hoi chinh.

5.4.2. Loc dau
(1) Qui trinh san xuét

Dau thd, trudce tién, duoc phan tach bang thiét bi chung cit dé thanh cac san pham (phan doan)
nhu CNG LPG, naphtha, dau hoa, diu nhe va dau cin dua vao su chénh léch vé nhiét 6 héa hoi.
Khoang nhiét d6 hda hoi caa cac san pham dau mo duoc trinh bay trong Bang 5.7. Dau can, néu
dé nguyén khong tinh ché tiép thi hau nhu khong co gia tri thuong pham. Do d6, dau can thuong
duoc tinh ché tiép bang thiét bi loc hydro hoa, thiét bj tiép xuc cai tién chat lwong, thiét bi
kht/phan giai leu huynh trong dau nang....

Khi sinh ra trong nha may loc dau chu yéu duoc sir dung Iam nhién liéu cho céc thict bi trong
nha rpéy. Hydro sunfua sinh ra tur thit bi loc hydro hoa sé¢ duoc thiet bi thu hoi luu huynh
chuyén thanh luu huynh roi thu hoi lai.

Béang 5.7.Khoang nhiét dd hda hei caa cac san phadm tir qua trinh chwng céat dau tho™

San pham (phan doan) Khoang nhiét d6 hoa hoi
CNG Metan (Bay hoi -163°C) Etan (Bay hoi - 89°C)
LPG Propan (Bay hoi - 42°C) Butan (Bay hoi - 1°C)
Xang 35~180°C
Dau héa 170~250°C
Dau nhe 240~350°C
DAau cin Tir 350°C tro 1én

(2) Kiém soét & nhidm khong khi
(D) Bién phap kiém soat SOx

Trong nha may loc dau c6 ap dung céac thiét bi loc hydro héa hoic thiét bi hydro héa khtr luu
huynh trong cdng doan loc loai bé thanh phan leu huynh trong dau nguyén liéu va céc thiét bi
tiép x(c phan giai hoic thiét bi hydro hoa phan giai trong cdng doan phan giai dau nang. Khi phu
pham cua cac thiét bi ndy duoc st dung 1am nhién liéu, nhung cac khi phu pham nay lai c6 chaa
nhiéu hydro sunfua (H,S) nén néu dét chay ludn thi s& sinh ra nhiéu SO,. Vi vay, cac nha may
loc dau déu thuc hién kiém soat & nhiém dbi véi luu huynh 6 xit bang céch lap dat céc thiét bj
nhu dudi day.

a. Thiét b thu hdi leu huynh

Thiét bi thu hoi luu huynh (SRU: Sulfur Recovery Unit) gom c6 cong doan tach va thu hoi HpS
trong khi phu pham bang thiét bi rira khi va cong doan thu hoi S tir H,S dam dac da dugc phéan
tach.

b. Thiét bi xa Iy khi thai (tail gas) *

15Tham khao Muc 1: Giai thich chung — Chuong 4: Loc dau — Quy ché Dau mo Phién ban thir 4 —Cong ty Co phan
Nang lugng JX; http://www.noe.jx-group.co.jp/binran/part04/chapter04/section01.html
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Ti 18 thu hoi luu huynh cua SRU vao khoang 97% va khi loai bo off gas (tail gas) cua SRU nay
s€ dugc chuyén den thiet bi xu ly khi thai (TGTU) dé thu hoi not phan luu huynh con sot lai.
Nho vay ma tong ti 1€ thu hoi luu huynh duoc cai thién 1€n téi trén 99,90%.

c. Thiét bi xt ly SOx trong khi thai

Thiét bi nay duoc Iap dat dé loai bo Sox chira trong khi thai cua 10 hoi.

@ Bién phap kiém soat NOx

Bién phép chu yéu duoc &p dung dé kiém soat NOx trong cac nha may loc dau 1a sir dung voi
dbt it sinh khi NOx va thiét bi khir NOx trong khi thai bang phuong phap khir tiép xuc véi
amoniic. Ngoai ra, mot sé6 nha may loc dau con &p dung ca phuong phap dét chay hai giai doan
va phuong phép tuan hoan khi thai.

(3) Bién phap tiét kiém ning luong (dé giam phat thai CO,)

Nhu d trinh bay trén, trong nha may loc dau, cac thiét bi sir dung nang lugng thudng duoc lap
dat canh nhau, nén céc bién phap tiét kiém ning lugng cé thé &p dung rit da dang. Diéu quan
trong la tiét kiém ning luong khong chi dung lai ¢ giai phap cho mét thiét bi don I¢ ma phai la
giai phap str dung nhiét chung cho tat ca céc thiét bi nay. Bang 5.8 md ta vi du vé giai phap tiét

kiém nang lwong ddi vai thiét bi loc dau va cac thiét bi phy trg khac (hoi nudc, dién) trong nha
may loc dau.

Bang 5.8. Vi du vé cacgiai phap tiét kiém ning lweng trong nha may loc dau

1 | Str dung nhiét hi¢u qua Lap dat méay chuyén doi nhiét hiéu qua, sir dung nhiét I1an nhau
gitra céc thiét bi loc...

o | Lap thiét bi kiém soat miic @ | Tang cuong kiém soat mirc do cao bang may tinh, ap dung hé

cao, thiét bi hiéu suat cao thdng ddng phét (cogeneration)...
3 | Nang cao hi¢u qua h¢ théng Lip thay thé dong co hiéu suit cao...
dién
4 | Cai thign nang cao hiéu qua Tich hop va st dung nhiét chung cho nhiéu thiét bi...

caa qui trinh qui mo Ion

Nguon: Nganh cong nghiép dau hém nay 2015 (Lién doan dau Nippon)
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CHUONG 6. QUAN LY MOI TRUONG TAI NHA MAY

6.1. T6 chirc quan ly mai trwong cho doanh nghiép

Viéc hiéu rd tac hai cia 6 nhiém méi truong do hoat dong san xuét caa doanh nghiép, dé xuét va
thuc hién cac giai phap quan ly mdi truong la nhiém vu cua doanh nghiép. Vi vay, tur cép l&nh
dao dén nhan vién, trén co s¢ nhan thac tam quan trong cua viéc phong chéng 6 nhiém moi
truong, can thuc hién mot cach tu chu va sang tao céc bién phap kiém soat mdi truong phu hop
va c6 hiéu qua. Tir dd, cd thé ngan chan truge tinh trang 6 nhidém, hoac phét hién sém céc van dé
phét sinh va khic phuc kip thoi.

D¢ quan Iy moi truong hiéu qua, doanh nghiép can nhan thirc cac van dé dudi ddy nhu nhiing
dicu kién thiet yeu doi voi hoat dong cua doanh nghiép.

1. L&nh dao doanh nghiép nhan thuc rd vé tim quan trong caa viéc quan ly méi truong, tir
d6 xay dung phuong chdm quan ly méi treong trong toan doanh nghiép.

2. Lanh dao doanh nghiép Iap dat thiét bi kiém soat 6 nhiém mai truong, dong thoi bé tri doi
ngii can bo phu trach va thuc hién nhiém vu kiém soat moi truong.

3. Moi thanh vién cua doanh nghiép can nhan thic dang vé rai ro 6 nhiém méi trudong va co
ké hoach dé phong chong 6 nhiem méi truong.

4. Khi xuét hién cac hién tuong gay anh huong dén viéc kiém soat moi truong, can nhanh
chong dua ra bién phap xu Iy phu hop, dong thoi tim ra nguyén nhan va xac dinh phuong
cham phong chong sau do.

5. Thudng xuyén déi thoai Vvéi co quan quan ly dia phuong va cu dan so tai, thong bao yé
cac hoat dong phong chong 6 nhiém méi truong, tr d6 xay dung quan hé tin tuong lan
nhau.

6.2. Xay dung co ché quan Iy va vai trd cia nguoi quan ly moi truong
6.2.1. B tri doi ngii quan ly mai truong

Pé quan ly mdi trudong mot cach phd hop, doanh nghiép can xay dung doi ngii can bo moi
truong. Doi ngii nay phai ¢é su tham gia tir dai dién cap quan ly cao nhat cua doanh nghiép dén
can bo 1anh dao cap trung va nhitng nguoi truc tiép thuc hién cac nhiém vu kiém soat moi
trueong; va hoat dong vai tu cach la doi ngt quan ly mdi truong véi trach nhiém, vai tro duoc
phan cdng rd rang cho tirng cap bac. Cu thé, doi ngii nay gom giam dbc phy trach chung vé moi
truong cua doanh nghiép, can bo chuyén trach vé quan ly méi truong, cong nhan van hanh céc
thiét bi kiém soat méi truong. Dudi day trinh bay chi tiét vai trd cta doi ngi kiém soat moi
truong cac cap lién quan dén kiém soat khi thai.

6.2.2. Vai trd cua doi ngii quan ly méi trudng céac cap

(1) Vai tro cua giam dbc phu trach chung vé méi truong

Giam déc chiu trach nhiém chung vé mdi truong khdng chi 1a nguoi cé quyén han ddi vai cac
khoan thu chi va van dé nhan sy lién quan dén méi trueong cua doanh nghiép; ma con la nguai cé
quyén rat ngan hay dinh chi hoat dong san xuat khi c¢é sy ¢d. Vi vay, ngudi nam trong trach nay
can la thanh vién ban I1anh dao doanh nghiép nhu giam déc nha may, c6 quyén han khdng chi dbi
vé6i bo phan quan ly, kiém soat mdi truong ma véi ca bo phan san xuét.

Nhiém vu tdng quat cia cap bac nay 1a ban hanh ké hoach quan ly méi truong, bé tri thiét bi xur
ly khi thai, b tri nhan sy dé van hanh phi hop, ban hanh qui dinh lién quan dén méi truong
trong doanh nghiép, dam bao tai chinh cho hoat dong mdi truong va xay dung ké hoach tng phé
dbi véi tinh hudng mai truong khan cap.
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(2) Vai trd cua can bo chuyén trach vé kiém soét khi thai

Céan b chuyén trach quan ly mai truong la nguoi thuc hién nhiém vu quan ly, co trinh do chuyén
mon cao vé cac cong nghé lién quan dén phong chéng & nhidm maéi truong khi. Can bo nay duoc
dat dudi sy chi dao cua giam dbc phu trach chung vé méi truong. Ngoai ra, can bo mdi truong
can chi huy cdng nhan van hanh thiét bi nhu xtr ly khi thai, gidm sat viéc thuc thi nhiém vu
phong chéng 6 nhiém mai truong khi phu hop.

Nhiém vu cu thé caa can b chuyén trach vé moi truong khi bao gom: (1) quan Iy viéc kiém tra
nguyén/nhién liéu dau vao, (2) quan ly, kiém tra thiét bi ¢t va cac thiét bi co phat thai khi
thai,(3) quan ly viéc van hanh phu hop va bao dudng duy tu déi véi thiét bi xur ly khi thai,(4)
quan ly viéc quan trac va ghi chép dir liéu vé khi thai,(5) quan ly viéc kiém tra dinh ki va bao
duong, duy tu ddi véi thlet bi quan trac, @ thuc hién céac bién phap tng pho kip thoi trong tinh
hudng khan cap (su c6 madi truong), @Iap bao cao kiém ké khi thai cho co quan phu trach dia
phuong va cung cap thong tin, dap ang yéu Cau khi c6 doan kiém tra tai chd. Béo céo cho giam
dbc phu trach chung vé méi truong kip thoi vé tinh hinh thyc hién nhiém vu méi truong.

Dé thuc hién cac nhiém vu trén, can bo chuyén trach vé madi truong can c6 trinh do vé ki thuat
cdng nghé lién quan dén céac noi dung nhiém vu va co hiéu biét vé phéap luat va cac qui dinh lién
quan. C6 thé néi rang, hoat dong quan ly, kiém soat va phong chéng 6 nhidm méi truong cua nha
may c6 duoc thuc hién hiéu qua hay khong phu thudc vao chinh cac can bo chuyén trach vé moi
truong.

(3) Vai tro ciia céng nhan van hanh thiét bi xir ly khi thai

Cong nhan van hanh thiét bi xir ly khi thai thuc hién nhiém vu ki thuat vé phong chéng 6 nhidm
moi truong dudi sy lanh dao va giam sat cta can b chuyén trach vé méi truong. Nhiém vu cu
thé cua cong nhan van hanh thiét bi xir Iy khi thai gdm: (Dvan hanh va kiém tra hang ngay ddi
vai thiét bi xir Iy khi thai, (2) quan trac va ghi chép két qua quan trac khi thai, (3) kiém tra hang
ngay va hiéu chinh thiét bi quan trac ,(@) thyc hién cac bién phap ng pho khi co tinh hubng khan
cap (su cb) vé khi thai, @ cung cap thdng tin, dép tng yéu cau cua doan diéu tra cua co quan
quan ly. B&o c4o kip thai tinh hinh thyc hién, khi c6 tinh trang khan cap nhanh chong béo céo va
xin chi dao ctia can bd chuyén trach vé mai truong.

6.3. Phat huy niang déi ngi luc can bo

Nguoi quan ly, kiém soat mdi truong can tién phong, chu dong tham gia cac hoat dong tham
quan hoc tap, nam viing théng tin cap nhat vé qui dinh phép luat lién quan dén méi truong, thu
thap thong tin va nim bt cong nghé ki thuat méi. Can bo chuyén trach vé méi truong, mot mat
dé xuat vé tinh hinh qui dinh phap luat va cong nghé maéi trong bao cdo gui giam doc phu trach
chung vé méi trudng, mat khac, can thuc hién vai trd 1a ngudi huéng dan cho nhan vién trong co
& Vé céac kién thuc moi va nang cao nang luc ung phd, phong chdng 6 nhiém mai trudong cho
cdng nhan van hanh thiét bi xu 1y khi thai.

Ngoai ra, viéc tap huan vé bién phap tng phd, ngan chian 6 nhiém lan rong trong tinh hudng khan
cap c6 su tham gia cua cong nhan van hanh va can bo chuy@n trach vé méi truong s& mang lai
hiéu qua cao. Viéc to chic tap huan nhu vay trong doanh nghiép can tién hanh 1 lan/nam.

6.4. P6i thoai véi co quan quan ly dia phwong va cw dan sé tai

Sy hién dién cua doanh nghiép gop phan phat trién kinh té dia phuong. Tuy nhién, hién nay, khi
y thirc moi truong cua nguoi dan dang dwoc nang cao thi dé doanh nghiép o thé phat trién bén
viing tai dia phuong, khong thé thiéu sy ung ho va tin tuéng tir phia cu dan. Tat nhién, cac co so
can tuan tha mot cach trung thuc céc qui dinh phép luat. Bén canh d6, ngudi dan mong mudn
doanh nghiép chu dong thuc hién cac hoat dong bao vé moi truong trén co sé trach nhiém xa hoi
(CSR: Corporate Social Responsibility).
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Viéc cong khai thong tin vé méi truong trong béo cdo mdi trudng ciing 1a mot hoat dong quan
trong thuc hién CSR. Trong d6, doanh nghiép can thé hién nd lyc cai thién mot cach cha dong va
bén viing, gisi thiéu vé cac hoat dong bao vé mdi truong cua minh dé nhan duoc su tin tuong tir
phia co quan quan ly va nguoi dan dia phuong. Nhitng nd lec ndy s& nang cao danh gia vé trach
nhiém x& hoi cua doanh nghiép va gia tri cua chinh doanh nghiép.

6.5. Hé théng ngudi quan ly kiém soat 6 nhiém (Pollution Control Manager: PCM) cia
Nhat Ban

Nhat Ban co lich stir 40 nam xay dung hé thong nguoi quan ly kiém soét 6 nhidm. Hé thdng nay
da dong gop to lon trong viéc glal quét van d& 6 nhiém méi truong cua Nhat Ban. Duéi day xin
gioi thiéu vé té chiic quan Iy kiém soat mdi truong trong doanh nghiép Nhat Ban.

6.5.1. Gidi thi¢u chung

Trong luat dwoc ban hanh dya trén y kién caa Hoi dong Co cau Cong nghiép vao nam 1971 nhu
d4 trinh bay & trén, ¢ cac nha may 1a ddi twong (sau day, goi la nha may dic biét) chiu su diéu
chinh cua luat nay bat budc phai kién toan mot t6 chirc kiém soat 6 nhiém bang céach thanh lap
mot t6 chuc kiém soét 6 nhiém bao gom nguoi quan ly kiém soat 6 nhiém, ngudi quan 1y chinh
vé kiém soat 6 nhiém va nguoi giam sat kiém soét & nhiém dé tién hanh kiém soat 6 nhidm trong
nha may.

Nha may dic biét theo luat nay 1a nha may thudc mot trong cac nganh nghé nhu nganh ché tao,
nganh cung cap dién, nganh cung cap khi dét va nganh cung cip nhiét theo phan nganh cong
nghiép tiéu chuan caa Nhat Ban va 1a nha may c6 lap dat cong trinh/thiét bi phét sinh chat oxy
hoa, cdng trinh/thiét bi phat sinh tiéng 6n/rung chan, cdng trinh/thiét bi phat sinh nudc thai, cong
trinh/thiét bi phat sinh khéi bui & mot mac do nhat dinh tro 18n ma dugc cho 1a ngudn gay 6
nhiém chinh. Mat khac, nguoi gidm sat kiém soat 6 nhidm 1a ngudi quan ly mét céch toan dién
vé cac nghiép vu can thiét dé kiém soat & nhiém; nguoi quan Iy chinh vé kiém soéat 6 nhiém la
ngudi chi dao nguoi quan 1y kiém soét 6 nhidm va hd tro cho nguoi gidm sat kiém soat & nhiém
vé céac ndi dung ky thuat chuyén mon; con nguoi quan ly kiém soat 6 nhiém la nguoi quan ly
nghiép vu k¥ thuat co lién quan dén kiém soat 6 nhiém. Ngoai ra, nhan vién cua cac nha may nay
phai tuan tha nhitng chi dan ma nguoi giam sat kiém soat & nhiém, nguoi quan ly chinh vé kiém
soat 6 nhiém va nguoi quan ly kiém soat & nhiém dua ra trong pham vi quyén han cua minh dé
tién hanh kiém soat 6 nhiém.

(1) Co céu cua té chirc kiém soéat 6 nhiém

Vi du cu thé vé co ciu cua to chuc kiém soéat 6 nhiém duoc thé hién ¢ Hinh 6.1. O day, nguoi
quan ly chinh vé kiém soéat & nhiém duoc dat ¢ vi tri nam ¢ glu:a ngudi giam sat kiém soat o
nhiém va nguoi quan ly kiém soat 6 nhiém trong nha may c6 lap dat ca hai cong trinh/thiét bi
phét sinh nuéc thai quy mé 16n va cong trinh/thiét bi phét sinh khoi bui quy md 16n néu dudi day.
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Nguoi giam sat
kiém soat 6 nhiem

Ngudi quan 1Y chinh vé
kiém sodt 0 nhiém

Nouoi quan 1y kiém
soat 0 nhiem khong
khi

Nguoi quan 1y kiém
soat 0 nhiém chat
lwgng nudc

Nowdi quan 1y kiém
sodt O nhiem tiéng
on/rung chan

Ngudi quan 1y kiém
soat 0 nhiém cac
chat dioxin

Hinh 6.1: Vi du cu thé vé t6 chirc kiém soat 6 nhiém trong nha may quy moé Ién phat thai
khi thai va nwéc thai
(2) Vé nha may dic biét

Nha may dic biét duoc dinh nghia tir hai khia canh, d6 1a nganh nghé hoat dong va cong
trinh/thiét bi s¢ hitu nhur da trinh bay ¢ trén. Tirc I3, vé nganh nghé thi phai Ia nha may thudc mot
trong céc nganh nhu nganh ché tao (gom ca nganh gia cong san pham) nganh cung cap dién,
nganh cung cap khi dét va nganh cung cap nhiét, con vé cong trinh/thiét bi s¢ hitu thi phai 1a nha
maéy c6 lap dat céng trinh/thiét bi phat sinh chat oxy hoa, cong trinh/thiét bi phat thai nugc thai,
cong trinh/thiét bi phat sinh tiéng on/rung chan, cdng trinh/thiét bi phat sinh khéi bui & mét quy
md nhét dinh. B&n nhém nganh nay bao gdm hau hét cac nha may, tuy nhién cac cong trinh xay
dung nhu bénh vién, treong hoc, nha an... lai khong thudc déi tuong nay.

Nha may dic biét cd s¢ hitu cong trinh/thiét bi phat sinh nudc thai hoic cong trinh/thiét bi phat
sinh khi thai lai dugc phan loai tuy theo quy mé khi thai hoac nudc thai phat sinh va tuy theo
tinh hinh s hitu cong trinh/thiét bi phat thai hodc phét sinh ra chat thai nguy hai thudc dbi tuong
kiém soat theo Luat Kiém soat O nhiém Nudc va Luat Kiém soat O nhiém Khong khi. Viéc phan
loai theo quy md duoc thé hién trong Bang 6.1. Nha may c6 ldp dat cong trinh/thiét bi phét sinh
hodc phét thai ra chat thai nguy hai thi bat ké quy mé 16n nho nhu ndo ciing déu duoc coi la nha
may dac biét.

Bang 6.1: Phan loai nha may dic biét theo quy mé

Luu lwgng khi thai
> 40.000 m*/gio
< 40.000 m*/gio

Luu lwgng nwéc thai
> 10.000 m*/ngay
< 10.000 m*/ngay

Nha méy dac biét quy md Ién

Nha may dac biét quy mé nho

(3)  Phan loai ngudi quan Iy kiém soat 6 nhiém

Nguoi quan ly kiém soat 6 nhiém lai ¢ thé duoc phan loai thanh ngudi phu trach vé khi, phu
trach vé bui théng thuong, phu trach vé bui dic biét, phu trach vé chat luong nudc, phu trach vé
tiéng dn/rung chan, phu trach vé& chat oxy héa va nguoi quan ly chinh vé kiém soat 6 nhiém tiy
theo chiing loai chat phat thai l1a dbi tugng quan ly/kiém soat. Nguoi quan Iy kiém soat 6 nhiém
khong khi va nuéc, nhu dugc thé hién trong Bang 6.2, con duoc phan loai thanh 4 loai tly theo
quy md caa nha may va tinh hinh so hiru cdng trinh/thiét bi phat thai chat nguy hai va co tong sé
13 loai. O day, nguoi quan Iy kiém soat 6 nhiém loai 4 vé khdng khi va nudc rat can phai co
trong cac nha may dac biét cd lugng khi thai tir 10.OOOm3/g|0 trd 18n hoac luong nudc thai tir
1.000 m*/ngay tro lén.
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Béang 6.2: Phan loai ngudi quan ly kiém soat 6 nhiém khéong khi va nwéc

Nha may dac biét quy mo I6n Nha may dac biét quy mé nho
Cong trinh/thiét bj phat thai Ngudoi quan ly kiém soat & nhidm | Ngudi quan ly kiém soét 6
chat nguy hai: Co loai 1 nhiém loai 2

Cong trinh/thiét bi phat thai Ngudi quan Iy kiém soat 6 nhiém | Nguoi quan Iy kiém soét 6
chat nguy hai: Khdng c6 loai 3 nhiém loai 4

(4)  Nhiém vu va quyén han caa ngudi quan |y kiém soat 6 nhiém

Nhiém vu va quyén han caa ngudi giam sat kiém soét 6 nhidm, ngudi quan ly chinh vé kiém soét
0 nhiém, nguoi quan Iy kiem soat 6 nhiem duoc quy dinh trong luat. O day chi gioi thi¢u ve
nhiém vu va quyeén han trong nha may cé lap dat cong trinh/thiét bi phat sinh khi thai.

e Nhiém vy va quyén han caa nguoi giam sat kiém soat 6 nhiém: Pua ra cac bién phap va
giam st tinh hinh thuc hién cac bién phap d6 dé thuc hién mot cach thuan loi cac nghiép
vu can thiét ¢é kiém soat 6 nhidm. Tac 1a phai dam bao du toan dé Iap dat cac cong
trinh/thiét bi xt Iy pht hop va dam bao ngudn nhan luc dé kiém soat 6 nhidm. Céc nhiém
vu trong nghiép vu thuc ti€n gom giam sat phuong phép sir dung thiét bi phét sinh khi
thai, quan ly bao tri thiét bi xur Iy khi thai, quan trac khi thai/quan ly ghi chép dir liu va
quan ly thuc hién céc bién phap khic phuc trong truong hop su ¢b va truong hop khan
cap.

e Nhiém vu va quyén han caa nguoi quan ly kiém soéat 6 nhidm khdng khi: kiém tra nhién
licu hoac nguyén vat liéu st dung, kiém tra cong trinh/thiét bi phét sinh khi thai, van
hanh/kiém tra va stra chita cong trinh/thiét bi xtr ly khi thai, thuc hién quan tric néng do
khi thaihodc luong khi thai, ghi chép két qua do, kiém tra va sira chira thiét bi do, thuc
hién cac bién phap khic phuc khi cac cdng trinh/thiét bi dic biét xay ra sy cd, thuc hién
bién phap giam thiéu ndng do khi thaihodac lwong khi thai/han ché sir dung cong
trinh/thiét bj phat sinh khi thai hozc céc bién phap khéc trong truong hop khan cap.

e Nhiém vu va quyén han caa nguoi quan Iy chinh vé kiém soat 6 nhidm: Ngudi quan ly
chinh vé kiém soat 6 nhidm, nhu da trinh bay & trén, thuc hién chi dao va giam sat nguoi
quan ly kiém soat 6 nhiém vé ca khi va nudc trong nha may cé quy mo Ion vé phat thai
khi thai va nudc thai dé sao cho viéc xu 1y ca nude thai va khi thai dugc thuc hién mot
cach dong bd. Ngoai ra con hd tro nguoi giam sat kiém soat & nhidm voi tu cach nhu 1a
mot chuyén gia ky thuat.

e Nghia vu cta nhan vién nha may: Nhan vién cua nha may dac biét phai tuan thu cac chi
dan ma nguoi giam sat kiém soat 6 nhiém, nguai quan Iy chinh vé kiém soét 6 nhiém va
ngudi quan Iy kiém soat 6 nhiém dua ra khi ho thay can thiét dé thuc hién nhiém vu va
quyén han ciia minh.

(5) Bing cap cua ngudi quan |y kiém soat 6 nhidm

Nguoi quan ly kiém soat 6 nhidm va nguoi quan Iy chinh vé kiém soat & nhidm c6 thé duoc cp
chang chi néu thi dd ky thi quéc gia caa tirng chuyén nganh. Ngoai ra, nhitng nguoi nay con phai
c6 bang cap/chuang chi ki thuat chuyén mén khéc theo quy dinh caa phap luat, chang han nhu
bang ky su, ching chi quan tric... Néu nhitng nguoi nay c6 trinh do hoc van va s6 nam kinh
nghiém nhat dinh thi cé thé tham du khda hoc cap chang chi quoc gia dé thi Iay chung chi tuong
duong voi ching chi cua ky thi cip quéc gia. Ngudi giam sat kiém soat & nhidm 1a nguai quan ly

mot cach toan dién cac nghiép vu cua nha may do, tuc la phai la nguoi c6 chirc vu tuong duong
véi chire quan ddc nha may nén khong c6 yéu cau cu thé gi vé ching chi bang cap.
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K§ su cua nha may ¢6 nghia vu thiét 1ap ché do ngudi quan Iy kiém soat 6 nhidm phai hoc vé ky
thuat kiém soat 6 nhiém va cac van ban phap luat co lién quan dé thi lay chung chi va nha may
phai doc thuc ky su d6 thi lay chang chi.

(6) Ky thi qudc gia va khoa hoc cap chang chi

C6 hai céch dé lay ching chi cua ngudi quan Iy kiem soat 6 nhiém, dé la thi dd ky thi quéc gia
hoac hoan thanh khoa hoc cap ching chi. Khdng c6 yéu cau cu thé gi vé nguoi du dieu kién dé
tham dy ky thi quoc gia. Tuy nhién, nhu da trinh bay & trén, dé tham du khéa hoc cap chung chi
thi can phai théa man mot so dieéu kién nhat dinh.

M6n hoc va noi dung cua ky thi qudc gia va khoa hoc cap ching chi hoan toan giéng nhau va
déu st dung chung mot bo gi4o trinh chuan. O day chi gioi thiéu vé mén hoc va noi dung cua
gido trinh lién quan dén kiém soat 6 nhiém khong khi. C6 6 mén hoc, gdm: 1y thuyét chung vé 6
nhiém, Iy thuyét chung vé & nhiém khong khi, Iy thuyét chuyén @& vé & nhiém dang khi, ly
thuyét chuyén dé vé 6 nhidm dang bui, ly thuyét chuyén d& vé chat thai nguy hai dang khi va ly
thuyét chuy@n dé vé phét tan cac chat 6 nhidm trong khi quyén. Dé du diéu kién duoc cap ching
chi nguoi quan ly kiém soat 6 nhiém loai 1 thi phai thi d& hodc két thic toan by 6 mon hoc nay.
Dé du diéu kién duoc cip chung chi nguoi quan ly kiém soat 0 nhiém loai 2 thi phai thi dd hoic
két thdc 5 mdn hoc trir mon ly thuyet chuyén dé vé khi quyén quy mo lon. Bol Vai nguoi quan ly
loai 3 ciing phai thi 6 hodc két thic 5 mén trir mén ly thuyét chuyén dé vé chat thai nguy hai
dang khi va d6i véi nguai quan ly loai 4 thi phai thi d hoic két thic 4 mén Ia ly thuyét chung vé
6 nhiém, Iy thuyét chung vé 6 nhiém khdng khi, ly thuyét chuyén dé vé 6 nhiém dang khi va ly
thuyét chuyén dé vé 6 nhiém dang bui. Noi dung tirng mén hoc va cac mon hoc can thiét dé thi
lay ching chi duoc téng hop trong Bang 6.3.

Bang 6.3. Néi dung cia ky thi quéc gia va cac mon hoc can thiét dé thi lay ching chi

N@i dung ciia ky thi/khda hec M6n hoc can thiét dé thi Iy ching
chi
M6n hoc Noi dung Loail | Loai2 | Loai3 | Loai4
Ly thuyét | Khai quat vé Luat co ban vé M6i truong, van
chung vé 6 | ban phép luat lién quan dén méi truong, hé
nhiém théng phap luat cua luat nguorl quan ly kiém o o o o
so4t 6 nhiém, toan bo cac van dé vé moi
truong, phuong phap quan ly méi truong...
Ly thuyét | Van ban phap luat vé kiém soét 6 nhiém khong
chung vé 8 | khi, hién trang 6 nhiém khong khi, co ché phat . . . .
nhieém sinh & nhiém khong khi, td&c dong cua 6 nhiem
khong khi | khdng khi...
Ly thuyét Nhién liéu, tinh todn qua trinh chay, phuong
chuyén dé | phap dét chay va thiét bi dot chay, ky thuat xu . . 5 .
vé 6 nhiem | ly SO,, ky thuat kiém soat NOx, k¥ thuat quan
dang khi trac khi thai ...
Ly thuyét | K& hoach xir ly, nguyén ly/co ché/dic tinh/bao
chuyén dé | tri/quan ly thiét bi gom bui, cong trinh/thiét bi
vé 6 nhiém | va bién phap kiém soat phat sinh bui thong 5 . 5 5
dang bui thuong, céng trinh/thiét bi va bién phap kiem
soat/do luong phat sinh bui dic biét, quan tric
bui
Ly thuyét | Qua trinh phat sinh chét thai nguy hai, phuong
chuyéndé | thuc xu Iy chat thai nguy hai, bién phap khac o 5
vé chat phuc khi xay ra sy o vé chat nguy hai, quan
thainguy
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hai dang trac chat thai nguy hai
khi

Ly thuyég Toan b cac hi¢n tugng phat tan, phuong phap
chuyéndé | tinh toan nong d6 phan tan, md hinh phat tan
vé phattan | dé danh gia tac dong moi truong vé khong khi,

cacchitd | phuong phép dy bdo nong d6 mdi truong o o
nhiém khdng khi, cac vi du cu thé vé bién phap kiém

trong khi soat 6 nhiém khdng khi cua cac thiét bi quy md

quyén I6n

6.5.2 Tuyén truyén phd bién ra nuéc ngoai

Hé thong nguoi quan 1y kiém soat 6 nhiém la hé thong dic thi cia Nhat Ban, da c6 lich sir 40
nam va hon 500 nghin nguoi da dwoc cap ching chi. Hi¢n nay, hang nam co khoang 30 nghin
nguoi dang ki du thi, trong d6 5 nghin ngudi dugc cap ching chi méi.

Két qua nay da thu hat duoc sy quan tam cua cac nudc trong khu vuc chau A. O Thai Lan, ché
d6 ngudi giam sat moi truong, ¢ Indonesia do phan cap quan ly phét trién nén bang West Java dé
thuc hién truéc ché do nguoi quan ly kiém soat 6 nhiém méi truong (EPCM) va ¢ Trung Quéc,
duoc su hop tac cua Nhat Ban, nén ché do nguoi giam sat moi truong doanh nghiép da duoc
thanh lap. Cac nuéc nay déu xay dung mot ché do cap bang pht hop véi diéu kién thyc té ¢ NuGce
minh. O Théi Lan, d&én nay d4 c6 khoang 9 nghin nguoi duoc cap chung chi trong ky thi quéc gia,
& bang West Java, Indonesia da c6 khoang 500 ngudi dwoc cap ching chi va ché d6 nay ciing
dang duoc tuyén truyén phé cap thuc hién & nhiéu bang khac nita. O Trung Quéc, d4 c6 khoang
7 nghin ngudi két thic khoa tap huan thir nghiém.
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CHUONG 7. KIEM KE PHAT THALI

Kiem ké phét thai 1a cong cu gilip cac nha quan Iy ndm duoc thai lugng va kicm soét duoc mirc
do gay 6 nhiém khong khi, dong thoi ho trg nha quan ly trong viéc kiém soat cac nguon phat thai.
Chuong nay trinh bay khai quat ve kiém ké phat thai va huéng dan quy trinh thuc hién kiem ké
phat thai tai cac co s& cong nghiép theo quy dinh cua théng tu vé dang ky, kiém ké nguon khi
thai cdng nghiép.

7.1.Téng quan vé kiém ké phat thai

7.1.1. Mé dau

7.1.1.1. Khai niém

Kiém ké phét thai Ia qua trinh xay dyng mot danh muc vé cac nguon thai va thai luong cua
chung (muc @6 phat thai cac chat 6 nhiem khéng khi) tai mot vung dia ly cu thé trong mét
khoang thoi gian xac dinh.

7.1.1.2. Phan logi nguon thdi trong kiem ké

O nhiém khong khi 1a hé qua cua qua trinh phat thai cac chat 6 nhidm hoat dong cua con nguoi
hoic tir c4c qué trinh ty nhién bao gdm cé4c loai nguon thai nhu phat thai tir 6ng khoi cua cac co
s& cdng nghiép, tir hoat dong giao thong, tir hoat dong d6t dan sinh, ... va tir cac qua trinh tu
nhién nhu phat thai tir thuc vat, tir cAc qué trinh bién doi trong long dit . . Trong kiém k&, thong
thuong ngudi ta phan chia cac nguon thai do con ngudi theo 2 nhém 16n Ia nguon dong bao gom
ngudn phat thai tur hoat dong giao thdng va nguon di dong khdng trén duong (non road mobile).
Nhém thir hai 1a ngudn tinh bao gdm ngudn diém va ngudn khong diém:

- Ngudn diém: phét thai tir dng khoi cua cac co so san xuat. Bbi vai mot sé nuée nhu My
nguoi ta con thém tiéu ch| vé loai hinh céng nghiép (c6 danh muc cac nganh cong nghiép
dugc Xep vao nhom ngudn diém) va muc do phat thai (quy md san xuat) dé xéac dinh
ngudn diém.

- Nguon khong diém: dai dién cho cac qua trinh phat thai tinh khac khong thugc vao nhom
ngudn diém. D4i véi ngudn khong diém nguoi ta khong xem Xét cho tirng ngudn phat
thai don Ié cu thé ma thuong xem xét theo nhém ngudn bao gém:

e Ngudn dét nhién liéu tinh nhu hoat dong dét dan sinh: dun nau, suoi am, ...
e Sirdung dung moi nhu son nha, ...

e Hoat dong ndng nghiép: trong trot, chan nudi

e Qua trinh phat thai tir bai chdn 1ap chat thai

.

Bén canh c4c ngudn phat thai do con nguoi con c6 cac ngudn tu nhién duoc chia lam hai phan
nhém chinh 1a phét thai c6 ngudn géc tir sinh vat (biogenic emission) va phat thai c6 nguon gbc
tir long dat (geogenic emission).

Trong tai liéu nay tap trung vao phwong phap thuc hién kiém ké dbi véi nhém ngudn diém.
7.1.1.3. Céach tiép can trong kiém ké phat thdi
Trong kiém ké phat thai c6 hai cach tiép can dé thuc hién kiém ké do la

e Céch tiép can tur trén xubng (top-down) hay con duoc goi la cach tiép can di tir tong
thé.Véi céch tiép can nay, thai lugng cua nganh cong nghiép, hodc cua khu vuc s€ dugc
woc tinh tir cac dir liéu vé tong san luong hoic téng lugng nguyén nhién liéu tiéu thu
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tuong (ng tur di liéu thdng ké cua qudc gia hoidc cua dia phuong. Uu diém cua cach tiép
can nay la thuc hién don gian va it mat thoi gian; tuy nhién két qua kiém ké chi dung lai
& muc d6 tong thé theo nganh hoic theo dia phuong va mac d6 chinh xac khéng cao. Két
qua kiém ké theo cach tiép can nay thuong duoc str dung trong cac giai phap quan Iy vi
mo.

e Céch tiép can tir dudi 1én (bottom-up) hay con duoc goi 1a cach tiép can di tir chi tiét.
Phuong phap tiép can tir dudi I8n tién hanh diéu tra, khao sét, tinh toan thai luong di voi
ting nguon thai cu the trong pham vi kiém ké. Tir cac s6 ligu tinh toan thai luong cua
tung nguon thai tong hop dé xac dinh dugc thai lugng cua khu vyc hogdc cua nganh. Uu
diém cua cach tiép can nay la két qua kiém ké chi tiét cho tirng ngudn thai va chinh xac
hon song doi hoi ngudn nhan lyc va tai chinh I6n, ciing nhu su tham gia cua nhiéu bén
lién quan dé thyc hién chuong trinh kiém ké.

Céch tiép can trong kiém ké ngudn thai theo huéng dan cua thong tu vé kiem ké nguon thai la
cach tiép can tir dudi Ién.
7.1.1.4. Muc dich va y nghia

Kiém ké phat thai gitp nhan dién cac ngudn thai ciing nhu loai hinh hoat dong phét thai chat 6
nhiém khdng khi trong khu vuc nghién cau; gidp xac dinh mac do va quy mé caa cac ngudn thai.
Két qua kiém ké cho phép danh gia muc do va quy mo cua cac van d& 6 nhidm mai truong trong
mot pham vi khong gian, thoi gian xéac dinh thuc hién kiém ké. Ngoai ra, kiém ké phét thai con
hd tro viéc danh gia tuan thi cac quy dinh vé phat thai.

Nhu vy, kiém ké phat thai 1a mot cdng cu quan trong trong danh gia, quan ly chat lugng moi
truong va nang cao hiéu qua san xuat. Két qua kiém ké phét thai cung cip dit liéu vé thai lwong
hién tai, giip du bao thai luong trong tuong lai theo cac dinh huéng phét trién. Di liéu kiém ké
la mot trong nhing co s¢ cho viéc quyét dinh thuc hién cac bién phéap kiém soat ngudn thai va
xay dung cac chinh sach kiém soat phat thai, kiém soat 6 nhiém va quy hoach phat trién kinh té
x& hoi. Cac chinh sach kiém soat 6 nhiém hop ly va hiéu qua phai dya trén di liéu tin cay cua
kiém ké phat thai.

7.1.2. Céc phuong phap xac dinh thai lugng chat 6 nhiém

Dé c6 tién hanh dinh luong phét thai khi thuc hién kiém ké phat thai, thong thuong co thé sir
dung céac phuong phap sau:

7.1.2.1. Phuong phép quan trdc
(1) Phuong phap quan tric lién tuc ngudn thai (CEMS)

Trong phuong phap nay, thai luong chat 0 nhiém duoc tinh toan tu dir liéu quan trac lién tuc
nguon thai (di lieu CEMS). C4c théng tin can thiét dé tinh todn bao gom:

- Dit liéu CEMS vé ndng do chat 6 nhiém trong dong khi thai
- Luu luong dong khi thai
- Thoi gian phét thai cia ngudn thai.

Tur ba dir liéu trén, thai luong chat 6 nhiém phat thai ra méi truong duogc tinh toan theo
cong thurc sau.

E = CoxQoxtx10° (18)
Trong do
E: thai lugng chat & nhidm thai ra mdi truong (tan/nam)

Co: ndng do chét 6 nhiém ¢ diéu kién tiéu chuan (25°C, 760 mmHg) theo két qua quan
trac (mg/Nm?®)
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Qo: luu lugng khi thai & diéu kién tiéu chuan (25°C, 760 mmHg) (Nm*/gi®)
t: Thoi gian hoat dong caa ngudn thai (gid/nam)

Phuong phép tinh toan thai lrong chat & nhiém sir dung dir liéu quan tric lién tuc cho phép xac
dinh duoc luong thai thuc té cua ngudn thai vai diéu kién cé dugc dir lisu CEMS tin cay. Do do,
so v&i cac phuong phép khac phuong phép quan tric lién tuc nguon thai cho két qua vé luong
thai chinh xac hon. Do ¢6 do chinh xac cao nén phuong phap nay thuong duoc ap dung dbi vai
mot s6 ngudn thai 16n quan trong chiém ti trong lon trong téng phét thai cia chuong trinh kiém
ké. Tuy nhién phuong phéap nay c6 mot sé diém han ché nhu sau:

(i) Tbn kém: Chi phi cho hoat dong quan tric lién tuc khi thai cdng nghiép thuong rat tén
kém.

(i) Mot sb chat 6 nhiém chua thé quan tric lién tuc
(2) Phuong phéap quan tric khong lién tuc (phuong phap Source Test)

Nhu da trinh bay ¢ trén muc (1) mac du phuong phép quan tric lién tuc ngudn thai cho két qua
co d6 chinh xac cao nhung phuong phap nay méc phai nhuoc diém la chi phi cao cho viéc duy tri
hoat dong 6n dinh cua hé thong quan tric lién tuc. Phuong phap quan tric khong lién tuct cé thé
khic phuc nhugc diém vé chi phi cua phuong phéap quan trac lién tuc bang céch thuc hién hoat
dong quan trac trong mot khoang thoi gian nhét dinh va sir dung cac két qua quan trac ngan han
dé ngoai suy thai luong trong khoang thoi gian dai hon (thuong la mot nam) theo yéu cau cua
chuong trinh kiém ké. Két qua quan tric ngan han thong thuong chi phan anh duogc ban chét
ngudn thai trong nhiing khoang nhat thoi nhat dinh. Do dd, dbi v6i truong hop thai luong dugc
ngoai suy tir két qua quan trac ngan han két qua tinh toan thuong méc sai s6 ddi vai cac hé thdng
hoat dong khdng on dinh theo thoi gian. Nhu vay, dé thu duoc két qua tin cay khi ap dung
phuong phap quan tric khong lién tuc, can phai c6 céc diéu tra so bo ve muc do hoat dong cua
ngudn thai. Trong mot s6 truong hop, dac biét la dbi véi céc nguon thai 6n dinh c6 thé sir dung
dir liéu quan tric ngan han dé ngoai suy thai luong phét thai can kiém ké. Viéc str dung dit liéu
quan trac ngan han khic phuc dugc nhugc diém vé chi phi tuy nhién doi hoi phai c6 cac dleu tra
so bo vé muc d6 hoat dong cua nguon thai de thu dugc két qua tin cay. Do vai mot s ngudn
thai c6 tinh 6n dinh theo thoi gian (cong suat 6n dinh; nguyén, nhién li¢u st dung khdng hoac it
thay doi ...) co the ap dung phuong phap quan tric khong lién tuc trong viéc thuc hién kiém Kke.
Déi véi cac nguon thai c6 cong suat hoat dong thay ddi lién tuc dé co duoc két qua tin cay doi
hoi phai thiét 1ap dwoc chwong trinh quan tric trong nhiing khoang thoi gian xac dinh dam bao
thu duoc dix liéu dai dién cho ngudn thai.

Céc vdn dé can xem xét khi si dung phwong phap quan tréic nguén thdi
- Phuong phap quan trac ngudn thai cho két qua kiém ké tin cay hon va gan voi phat thai
thue té hon so véi cac phuong phap khac néu ap dung dudng.
- Do tin cay cua két qua phu thudc rat 16n vao thiét bi va phuong phép quan trac.
- Dit liéu phat thai trong mot thoi gian ¢6 thé duoc ding dé udc tinh luong khi thai hang
nam néu qua trinh san xuat khéng thay doi va hoat dong o6n dinh.
- i vei truong hop quan trac khong lién tuc, chuong trinh quan tréc phai dam bao thu
duoc so liéu dai dién cho diéu kién hoat dong binh thuong cua nguon thai.
7.1.2.2. Phwong phap sir dung hé sb6 phat thai
Hé sb phét thai la gia tri biéy thi lvong chét 6 nhiém trén mot don vi nguyén, nhién liu tiéu thy
hoac trén mot don Vi san pham tao thanh cta nguon thai. Hé so phat thai cua tung loai hinh cong
nghi¢p dugc cong bo trong cac tai lieu chuyén khao. Mot trong nhiing tai li¢u tham khao chinh
vé hé so phat thai doi véi cac nguon thai cong nghiép la tai liéu AP-42 cua hiép hoi bao vé moi
truong cua My (USEPA).
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Luong hoat dong thuong 1 cac dai lwong phan anh hoat dong cua co sé cong nghiép co thé xac
dinh hay do dac d& dang nhu lwong nguyén liéu str dung cho qué trinh san xuét hay luegng nhién
liéu tiéu thu cho qua trinh dét, hoic lrgng san phim tao thanh cia mot qua trinh san xuat hoic
mét nganh cdng nghiép cu thé.

Trong phuong phép dung hé s thai, lvgng phat thai duoc tinh tir ba théng sb co ban 1a:
- Hé sb phat thai

- Thc“)ng’tin vé Iucyr]g hoatNdcf)ng: dir liéu lwong hoat dong cho biét quy mé caa hoat dong
san xuat tao ra chat 6 nhiém thai thai bo ra méi truong.

- Théng tin vé hiéu qua kiém soét khi thai caa cac thiét bi kiém soét khi thai caa co so san
xuat.
Phuong trinh co so trong tinh toan luong thai tir mot nguon thai dang hé sé phat thai nhu sau:

100-ER -3
E = EFXAX———¥10 (19)

Trong d6: E: Thai lugng chit 6 nhim tir ngudn thai (tin/nam)
EF: Hé s6 phat thai (kg/tin)

A: Luong hoat dong cua ngudn thai, vi du luong than dét cho 10 hoi (tAn/nam)
hoac lugng san pham san xuat duoc (tan/nam) doi vai cac co so cong nghiép
khéc.

ER: Hiéu suat cua céc hé thong xu ly khi thai (%)
Céc vdn dé can xem xét khi si dung phwong phéap hé sé phat thdi

- Thai lugng tinh theo hé s6 phat thai cho mot co s¢ san xuat nhat dinh ¢6 kha nang sai
khéc S0 Vi thai I}ang phat thai thuc té cua co so d6 do ket qua tinh toan thai luong tur hé
so phat thai la ket qua wéc tinh, it chinh xac hon so véi ket qua tinh toan thai lugng tur
phuong phap quan trac lién tuc nguon thai.

- Hé s6 phat thai thuong dugc dya trén dit liéu hiru han va do d6 cé the khong thuc sy dai
dién cho co s¢ san xuat quan tam.

- Khi sir dung hé s6 phat thai dé wac tinh thai hrong déi‘ véi cac nguon thai mai hogc
nhguon thai dac biét nguoi dung nén xem Xeét cac tai licu ve h¢ so phat thai cua nguon thai
dién hinh tham khao dé tinh toan va cong ngh¢ cua qua trinh san Xuit phat sinh khi thai
dé xé&c dinh mac @6 pha hop giira ngudn thai xem xét va hé sé phat thai tham khao tinh
toan.

- Déi véi phuong phap st dung hé s6 phat thai, luong phat thai duoc udc tinh tir ba thong
S0 co ban la:

e Hé s phat thai

e Luong hoat dong

e Hiéu qua kiém soat khi thai cua cac thiét bi kicm soat khi thai cua co s¢ san

xuat.

Do chinh xac cua két qua phu thudc vao do chinh xac cia mdi yéu t6 trén la nhu nhau, do dé sai
sO cua bat ky mot trong cc thanh phan nay déu s€ anh huong den ket qua kiem ké.
7.1.2.3. Phwong phap can bang vat chat
Trong phuong phap can bang vat chét, luvong khi thai dugc tinh toan tir dong nguyén liéu di vao,
di ra quéa trinh san xuat va lugng nguyén liéu chuyén hoa thanh san pham. Lugng khi thai dugc
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xac dinh trén co so ap dung dinh luat bao toan vat chat. Phan tich nhién liéu 1a mot truong hop
cua phuong phap can bang vat liéu. Su c6 mit cia mot nguyén té ndo day trong nhién liéu dugc
ding dé dy doan su c6 mat caa né trong dong thai.

Vi du: Phat thai khi SO, tir qua trinh dét than c6 thé tinh toan tir ham lugng luu huynh trong than
dot.
Phuong trinh tong quét dé wéc tinh phét thai bang phuong phap can bang vat chat nhu sau:

E = QinxCin - QoutxCout (20)
Trong do:

- E: Thai luong chat 6 nhiém thai ra méi truong

- Qin: Luu luogng dong vat chat c6 chira nguyén té gay 6 nhidm di vao qua trinh san xuat

- Qout: Luu lugn dong vat chét di ra qua trinh san xuét ¢ chira nguyén t6 cua chét 6 nhiém
dudi dang dong tuan hoan, san pham, cac dong khi thai da duogc xir ly.

- Cin: Ham luong cua chat gay & nhiém trong dong vat chat di vao qua trinh.

- Cou: Ham luong cua chat gay & nhidm trong dong vat chat di ra qua trinh.

Phuong phap nay chi co thé ap dung hiéu qua dbi voi céc truong hop trong qua trinh san Xuat chi
don thuan xay ra cac quéa trinh bién d6i vat Iy hodc cac quéa trinh bién d6i hoa hoc don gian nhu
qua trinh chay.

Céc vdn dé can xem xét khi si dung phwrong phéap can bang vit chat

- Phuong phap can bang vat chat khong nén st dung cho qua trinh c6 xay ra cac phan tng
chuyén héa phurc tap tao ra cac san pham trung gian, san pham phu.

- Trong phuong phap can bang vat chat, luong khi thai duoc udc tinh tu hiu Sc‘; gitra dong
vat chat di vao va dong vat chat di ra khoi qua trinh san xuat do dé cac sai so trong tinh
toan dong vao hoac dong ra déu anh huong dan dén sai so trong két qua. Phuong phéap
nay khéng phu hop khi su chénh 1éch gitra dong vao va dong ra nho.

7.1.2.4. Phuong phap mo hinh
Phuong phap nay duoc sir dung khi cac tinh toan phic tap, c6 nhiéu yéu t6 anh huong dén qua
trinh phéat thai. Cac mé hi‘nh udc tinh phat thai la cac p’hufqng trinh thuc nghiém dung dé tinh
toan lugng thai tir cac nguon thai co xem xét den nhicu yeu to, qua trinh anh hudéng den qua trinh
phat thai. Phuong phap nay thich hop trong tinh toan thai luong dbi véi cac ngudn giao thong,
hguon biogenic va geoenic. Tuy nhién, do chinh xac cua két qua tinh toan con phu thugc vao
chat luong cua cac théng sé dau vao caa md hinh va cac gia thiét sir dung trong mo hinh. Do do,
truéc khi quyét dinh ap dung phuong phap md hinh trong woc tinh thai cua mot ngudn thai can
xem Xét cac kha nang dap tng viéc cung cap cé4c s liéu dau vao cho md hinh, cac md hinh khac
nhau thuong sir dung céc s6 liéu dau vao khac nhau. .
7.2.Quy trinh thuc hién kiém ké phat thai tai cac co sé cong nghiép
Théng thudng, mdi chuong trinh kiém k& ngudn thai s& c6 2 ndi dung chinh bat bugc phai co
trong qué trinh thyuc hién dé la:
1) Ra soat cac hoat dong co6 phat sinh khi thai trong co s& cong nghiép
Tién hanh ra soat quy trinh san xuat nham liét ké day du cac cac cong doan trong quy trinh san
Xuat c6 phét sinh khi thai va nhan dién chat 6 nhidm phat sinh tir qué trinh san xuat. Ngoai ra Can
diéu tra xac dinh cac dic diém cua cac cong doan phat sinh khi thai. Nhu vay cac thong tin can
quan tdm trong qua trinh nay bao gom:

e Xéc dinh chét 6 nhidm can kiém ké
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e Xac dinh cac nguon thai cua co s& san xuat nhu: thai qua ong khi, hay phat tan, bay
hoi tur thiét bi, kho chura ...

e Khao sét vé cong nghé san xuat cua co s, cdng suat chung va cong suat cua céc thiét bi

e Xéc dinh nhu cau st dung nguyén liéu, nhién liéu, nuéc...
e Xac dinh dic trung cua hé thong xur khi thai ciing nhu céc giai phap bao vé méi truong
hién co
2) Phan tich, tinh toan thai lvong chét & nhidm trong dong khi thai

Trén co s¢ két qua nhan dién chat 6 nhidm va cdc nguon thai tir budc ra soat quy trinh san xuét,
tien hanh phan tich lua chon phuong phap thuc hién kiém ké nguon thai cting nhu phuong phap
udc tinh luwong chat thai. Tu do tien hanh thu thap cac théng tin dir liéu can thiét phuc vu viéc
tinh toan.

7.2.1. Xéac dinh cac chit & nhidm thuc hién kiém ké

Trong hoat dong c6ng nghiép, tuy thudc tirng nganh cdng nghiép, cdng nghé san xuét va nguyén
nhién liéu sir dung ma céc chat & nhiém phat thai vao mai truong khéng khi khac nhau. Trong
cac chuong trinh kiém ké phét thai, chat & nhidm duoc thuc hién kiém ké co thé 1a toan bo céc
chat 6 nhidm phat sinh tir cac qué trinh san xuat hoic cd thé chi gigi han mot sé chat & nhiém
nhét dinh phu thudc vao muc tiéu caa kiém ké ngudn thai.

Dbi vé6i hoat dong kiém ké phuc vu viéc dang ky ngudn thai theo thdng tu vé dang ky, kiém ké
ngudn thai khi thai cdng nghiép, cac chat 6 nhiém can thuc hién kiém ké theo tirng nganh cong
nghié¢p duoc quy dinh trong Bang 7.1.

Bang 7.1. Danh muc loai hinh san xuit, ngudn thai khi thai, thong sé6 6 nhiém trong khi
thai cong nghiép phai ding ky kiém ké theo théng tw vé ding ky, kiém ké& nguén thai khi
thai cong nghiép

T Loai hinh Téng san lwong N?g_qun thai k_rll Thong so 6 nr_uxem Qhal dang ky,
: : thai cong nghiép kiem ké
Lo thiéu két Bui tng, PMy, PM, 5, CO
Lo cao Bui tong, PMyg, PMy5
) Lo thoi Bui téng, CO
1 San xuat Lén hon 200.000 — n
phoi thép tAn/nam Lo dién ho quang Bui tong, PMyo, PM,5, CO, NOy
Lo trung tan Bui tng, PMyg, PM, 5
e .| Bui tong, PMyg, PM,5, SO,, CO,
Lo luyén than coc PAH. NHs, VOCs
Tit ca, trer nha
Ca ain may nhiét dién str | , ., . 2
2 Nhiét dién dung nhién  licu Lo hoi Bui tong, PMyo, PM; 5, SO,, NOy
khi tu nhién

Lo nung clinker Bui tong, PM1o, PMys5, SO,, NO,
Thiét bi 1am nguoi 2

3 Xi mang Titca clinker Bui tong, PMuo, PM25
Thiét bi nghién L2
clinker Bl,ll tong, PMyg, PM2'5
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Ngudn thai khi

Théng s6 6 nhiém phai ding ky,

TT Loai hinh Tong san luwgng thai cong nghiép Kidm ké
Hoa chat va .
4 | phanbon hea | 97 hon 10.000
tan/nam
hoc
San xuét xat - Thiét bi hoa long
4.1 Clo cl, Cl,
San xuat iz .
4.2 HNO; Thap hap thu axit | NOy
43 | Sinxuat Thap hip thy SO
' H,SO, S 2
Thung phan ung
phan huy, thiet bi =
bay hoi, thiét bj | 2
San xuat loc
4.4 - -
H3PO, Thap hydrate hoa,
thiét bi vgnturi, loc Bui t&n
dien, thiét bj loai | ~% "
bo mu axit
San xuit Thing trung hoa, 7
4.5 thung co dac, thiet | Bui tong, PMyg, PM;s, NH;
NH,OH . . *
bi lam mat
Thap hap thy thu
4.6 | San xuit Uré hoi NH3 Bui tong, NH5
Thép tao hat Uré
Thap chuyén hoa, L2
ta0 hat Bui tong, HF
San xuat et ta . 2
4.7 DAP®) Thiét bi lam mat Bui tong, HF
ThA!et bi tao san Bui téng, HE
pham
4.8 | SN xuat phan Lo nung Bui tdng, PMzo, PMys, HF
“ | lan nung chay : » PM10, PM3s,
Loai hinh san Céac ngudn khi thai ,
49 xuat hoa chat cong nghi¢p co | Theo dac trung loai hinh san xuat
' va phéan bén luu luong tir 5.000 | va yéu cau cua co quan quan ly
hoa hoc khac (m3/h) tré 1én
Lo gia nhiét Bui tong, PMyo, PMy5, SO,, NOy
Cdng nghiép . 2
5 San XUAL dau Lfm whorn 10.000 Lo dét khi CO Bui tong, SO,, NOy, CO,C,H,,
mé tan/nam NH;
Lo dbt khi thai SO,
Lén hon 20 tan
Lo hoi c6n hoi/gio doi voi 01 ﬂ
6 C9N9 115 hoi, trir 16 hoi | LO hoi Bui téng, PMyo, PM,s, SO,, NO,
nghiép ‘o A
chi sir dung nhién
liéu khi ty nhién
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Ghi chu: Bui tong: Ham luong bui thu duwoc trén gidy loc theo phurong phap US.EPA sé 5
*Diammonium phosphate

7.2.2. Xac dinh pham vi thuc hién kiém ké

Trong cac co s& cong nghiép, qué trinh phat thai chat & nhiém vao méi truong khdng khi thuong
c6 hai dang: dang phat thai nguon diém 1a dong khi thai phat thai qua dng khéi vi du nhu éng
khéi 10 hoi cia nganh nhiét dién dét than hay dng khéi 16 nung caa nganh san xuat xi mang;
dang phét thai phan tan do chat 6 nhidm phat tan tir cac cong doan san xuat vi du nhu SO, phat
tan tir thap hap thu axit trong cdng nghé san xuat axit sunfuric, hoic chat 6 nhiém bay hoi tir kho
chaa nguyén, nhién liéu vi du nhu VOCs bay hoi tir kho chira dung mai ciia cac co s& san xuat
son. Tuy thudc vao chat 6 nhidm can kiém k& va muc dich caa chuong trinh kiém ké ma qué
trinh kiém ké cd thé bao gom tat ca cac hoat dong phat sinh chat & nhiém hoac chi gigi han trong
pham vi tirng qua trinh san xuat cu thé. Theo thong tu vé dang ky, kiém k& ngudn thai khi thai
cong nghiép, pham vi thuc hién kiém ké doi véi timg nganh cong nghiép duoc quy dinh chi tiét
trong bang 7.1.

7.2.3. Lua chon phuong phap udc tinh phéat thai

Ngoai trir mot s6 chuwong trinh kiém k& c6 yéu cau cu thé vé phuong phap wdc tinh thai luong
chat 6 nhiém nham dap ung muc tiéu xac dinh cia chuong trinh kiém ké. Phan In trong céc
chuong trinh kiém ké can lya chon phuong phép wéc tinh thai lugng chat 6 nhiém thich hop.
Viéc Iya chonphuong phap uéc tinhlugng théi tuy theo tung truong hop cu thé, tuy nhién van dé
quan trong la can co su phan tich nhat dinh nham xem xet tinh hop ly gitra chi phi thuc hién va
d6 chinh xéc can thiét ciia két qua tinh toan. Nhiing van dé nén xem xét khi phan tich can bang
giira chi phi va tinh chinh xac cua két qua bao gdbm:

- Céc sb liéu san co, can thiét cho viéc tinh toan.

- Kha ning ap dung vao thuc té caa cac phuong phap tinh toan.
- Thoi gian thyuc hién cong viéc.

- Céc loai hinh nguén thai

- Cé&c nguon lyuc san c6 bao gom nhan lyc va vt lyc.

Do tin céy cua cac phuong phap va tha tu uu tién lya chon khi co s¢ ¢6 day du dir liéu theo yéu
cau cua tung phuong phap.

e Phuong phép quan tric lién tuc ngudn thai 1a phuong phép cho két qua gan vai thai luong
thuc té nhat va uu tién s dung khi co sé ¢6 san bo dit liéu quan trac lién tuc, tin cay:
thiét bi do duoc kiém chuan dinh ky, két qua do day du trong khoang thoi gian thuc hién
kiém ké. Trong truong hop co s¢ khong co day du sé liéu quan trac lién tuc trong thoi
gian thyuc hién kiém ké (thuong 1a mot nam) thi ¢ thé can nhic sir dung phuong phap
kiém tra ngudn thai dua trén s liéu quan tréc ngan han (sé liéu theo ngay hoac theo
thang) dé ngoai suy trong tinh toan thai luong trong thoi gian thuc hién kiém ke tuy nhién
can xem Xxeét dén tinh dai dién cua bo s6 liéu quan tric. Chi khi dit liéu cua qué trinh quan
trac ngudn thai duoc thu thap trong diéu kién hé thong hoat dong binh thuong, dai dién
cho ngudn thai xem xét thi két qua méi duoc dung dé udc tinh luong thai phuc vu kiém
ké phat thai. Sb liéu quan trac ngan han c6 thé st dung véi d6 tin cay cao dbi voi cac
nganh hoat dong 6n dinh nhu nhiét dién, xi mang, ...va nguyén, nhién liéu s dung trong
cac nganh nay ciing can on dinh vé chat lugng.

e Phuong phap quan trac lién tuc va phuong phap klem tra nguon thai, qua trinh tinh toan
vé co ban déu duya trén dir liéu quan tric do d6 van dé quan trong can luu y khi &p dung
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hai phuong phap nay 1a xir 1y sb liéu quan tric vé nong do chat 6 nhiém trong khi thai va
luu luwgng khi thai phu hop.

Phuong phép str dung hé sé phat thai 1a phuong phap dugc lya chon tlep theo khi khong
sir dung dugc hai phuong phap trén do khdng c6 san bo sb liéu quan trac ngudn thai hoic
mét s6 chit 6 nhidm khong thé tién hanh quan tric lién tuc. Day ciing 1a phuong phap
hitu hiéu d6i voi cac nguon thai phan tan: phat thai tir qué trinh san xuét, hay phét thai tur
kho chira, khong thé tién hanh quan tric, do dac. Can luu y rang hé sé phat thai 1a gié tri
trung binh cho tirng nganh céng nghiép hay c6 thé & mac do chi tiét hon 1a cho ting loai
hinh ¢éng nghé, hoic cho tirng nhém nhién liéu (d6i vai truong hop 10 hoi, 16 nung, ...
sir ding nhién liéu dét) do d6 két qua tinh toan theo phuong phép nay chi la uéc tinh.

Phuong phép can bang vat liéu thuong chi 4p dung trong cac nganh céng nghiép chi co
cac qua trinh bién ddi vat Iy va héa hoc don gian hoic duoc &p dung phd bién trong cac
qué trinh dét. Bé str dung phuong phap nay can phai cé théng tin di liéu chi tiét vé thanh
phan cua cac dong nguyén liéu, nhién liéu di vao qué trinh san xuét ciing nhu thanh phan
cac dong ra cua qua trinh san xuat.

7.2.4. Thu thap thdng tin, sé liéu

Qua trinh thu thap thdng tin, s6 liéu nén dugc thuc hién mot cach hiéu qua dé c6 dugc nhing
th(‘)ng tin can thiét phuc vu tinh toan lugng khi thai. S6 liéu phuc vu qué trinh tinh toan phat thai
c6 thé chia thanh ba loai:

(i)

(i)

(iii)

S6 lieu do dac truc tiép: thuong 1a dit liéu quan tric, do dac ngudn thai bao gém ndng do
chat 6 nhiém trong dong khi thai va luu lwong khi thai. Viéc thu thap dir liéu quan trac can
phai tuan tha ding theo quy trinh da duoc quy dinh cu thé trong céc tiéu chuan quy chuan
nham thu duogc dit lidu c6 d6 tin cay cao phuc vu viéc tinh toan.

So liéu thu thdp qua tai liéu chuyén nganh: thuong 1 cac hé sé phat thai cua céac hoat dong
phét thai chat & nhidm. Céac hé s6 phat thai thuong dugc thu thap tir cac sach chuyén khao.
Can luu y dén su pha hop giira hé sé phat thai sa dung va loai hinh c6ng nghé, nguyén
nhién liéu cua hé sé phat thai va thyuc té vé cong nghé, nguyén liéu, nhién lidu ma co so
dang su dung.

Thong tin, sé liéu vé hogt déng san xudt: thuong 1 cac cac thdng tin k§ thuat cua co so san
Xuat vi du nhu loai va leong san pham, loai va luong nguy@n, nhién liéu phuc vu qué trinh
san xuat, day chuyén cong nghé, céc thiét bi kiém soat, xtr ly khi thai va mac do hoat dong
cuia c4c thiét bi nay ....

Loai thdng tin, sb liéu can thu thap phu thudc vao phuong phap udc tinh phat thai lua chon:

1)

Phuong phap quan tric lién tuc tai nguon (CEMS)

Sé ligu CEMS vé néng dp chat 6 nhiém can kiém ké trong dong khi thdi trong khoang
thot gian quan trac. Theo quy dinh cua thong tu vé dang ky, kiém ké nguon thai khi thai
cong nghiép sb liéu quan tric lién tuc phai khdng bi gian doan hoic mat quéa 20% thoi
gian trong nam.

Sé ligu lwu lwong khi thai*: Luu leong khi thai ¢d thé st dung tir két qua do truc tiép
luu lwong khi thai tir quan tric ngudn thai. Theo quy dinh cua théng tu vé dang ky, kiém
ké nguon thai khi thai cdng nghiép trong truong hop khong cé s liéu do dac luu luong
khi thai c6 thé wac tinh luu lugng khi thai theo cac phwong phap sau:

e Hd so hoan cong cua du 4n xay dung Co S San Xuat;

e Cong suit thiét ké caa quat hat cua hé théng xtr Iy khi thai;

e Tinh toan duya trén téc d6 dong khi theo cong thuc sau:
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Q = 3600xVxA (20)
Trong do: Q: Luu lwong khi thai dng khéi (m®/h)
A:  Tiétdién dng khéi (m?)
V: Téc dd trung binh cua dong khi trong dng khoi (m/s)

Tuy nhién viéc uéc tinh luu lugng khi theo hd so hoan cong hay theo céng,suét cua quat hat la
cac gia tri thiet ke cua thiét bi, thong thuong thiét bi hoat dong khong dat dén gia tri thiét ké do
d6 ket qua uac tinh mac sai s6 nhat dinh.

Ngoai cac phuong phap trén, dbi voi 10 hoi c6 thé woc tinh luu lwong khi thai gan ding thdng
qua tinh toan lugng khi cho qua trinh chay theo céng thac (21):

G = mxAy+5,6xH+0,7x0+0,8xN+1,244xW (22)
trong d6: G: Luong khi thai khi dét chay 1 kg nhién liéu (m®/kg)
A,: Luong khong khi Iy thuyét dé dét chay 1 kg nhién liéu
Ti I€ khong khi du
Ham lugng hydro trong nhién liéu (kg/kg)
Ham luong oxy trong nhién liéu (kg/kg)

Z QO I 3

Ham lugng nito trong nhién liéu (kg/kg)
W: Ham luong 4m trong nhién liéu (kg/kg)
A, duoc tinh theo cong thac (22):
Ao = 8,89xC+26,7%(H-0/8)+3,33%S (22)
C: Khéi luong cacbon ¢ trong 1 kg nhién liéu (kg/kg)
S: Ham lugng luu huynh trong nhién liéu (kg/kg)
m dugc tinh theo céng thuc (23):
m = 21/(21-0%) (23)
trong d6 O% la ham lugng 6xi trong khi thai (%)

*Lyeu y: Trong khi thai c6 chiza mét lieong hoi nuée nhat dinh. Céc phirong phap khéc nhau sé cé thé cho
két qud lueu lieong ¢ dang khé (khong tinh d@én lirong hoi nueéc ndy) hogc lieu leong tong (c6 tinh cd long
hoi nuéc ndy). Churong 2 trinh bay kj hon vé phuong phap quan trac cac leu lwong khi thdi. Lieu lirong
thurong diroc sy dung trong tinh toan kiém ké 1a lieu lirong kho.

- Thdng tin, sé ligu vé thai gian hoat dgng ciia nguén thai: thoi gian xa thai thuong tinh
bang gio/nam, dfr liéu pay cé thé thu thap tir nhat ky hoat dong cua hé thong. Can luu y
do tin cay cua so liéu doi vai cac co so hoat dong theo phuong thic gian doan.

Dol v6i truong hop st dung sb licu quan trac ngan han dé ngoai suy két qua kiém ké ngoai cac
s6 liéu trén can thu thap thém sé liéu & thoi gian thuc hién quan tric va thoi gian hoat dong cua
ngudn thai:

(2) Phuong phép hé sé phét thai

- Sé ligu thu th@p vé h¢ sé phat thai: he s6 phét thai dic trung cho nganh, cong nghé san
Xuat cua co s¢ dugc thu thap tir céc tai !iéu chuy&n mon. SO liéu vé h§ so phat thai cua
mot so nganh cong nghiép dac thu yéu cau phai thyc hién kiém ké nguon thai theo thong
tu dugc trinh bay chi tiét ¢ bang 2. C6 thé thay hé so phat thai caa mot s6 chat 6 nhiem vi
du nhu SO, hay bui (phu luc) phu thudc vao ham lugng luu huynh hay d6 tro cua nhién
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liu dbt, do d6 can thu thap cac dic tinh cua nhién liéu nham phuc vu viéc tinh toan hé sé
phét thai.

Sé ligu vé lweng hoat d@éng: Sé liéu thu thap tai co s¢ vé loai va luong nguyén liéu,
nhién liéu sir dung trong san xuat va loai va leong san pham san xuat dugc trong thoi
gian thuc hién kiém ké. Loai nhién liéu, nguyén liéu tiéu thu c6 thé thu thap tir nhat ky
hoat dong cua hé thdng hoic tir béo céo chi tiéu kinh té ky thuat cua co s& san xuat. Co
thé tham khao sb liéu vé cong suat hoat dong cua co so. Dé dam bao do tin cay cua két
qua tinh toén, sé liéu vé lugng hoat dong thuong thu thap trong khoang thoi gian du 16n
(theo thang hoac theo nam).

Théng tin vé céc thiét bi kiém soat 6 nhiém: Can phai c6 thong tin chi tiét vé loai thiét bi
xtr ly khi thai dang duoc sir dung tai co sé, micc dd hoat dong cua thiét bi xi 1y, hiéu suat
xur ly thuc té caa hé théng xir Iy khi thai.

(3) Phuong phép can bang vat liéu

7.2.5.

Théng tin cu thé vé cac qua trinh xay ra trong cac cong doan san xuat.
S6 liéu dau vao, dau ra chi tiét cua tirng cong doan.
Thanh phan chi tiét cia nhién liéu vi du nhu ham luong luu huynh trong than, do tro ...

Tinh toan két qua kiém ké

(1) Phuong phép quan tric lién tuc dong thai va phuong phép kiém tra nguon thai

- Xir ly s6 ligu:
(i) Chuyén dbi ndng do khi thai
Chuyén déi tir néng d@s ppm(v/v) sang mag/Nm® & diéu kién chudn

Nong do chéat 6 nhiém do duoc tir hé thong quan tréc lién tuc thuong cé don vi ppm do d6 can
chuyén d6i sang don vi mg/Nm?® & diéu kién chuan (25°C, 760mmHg) theo cong thuc (24) dé
tinh toén thai lugng.

Trong do

(—‘z} vy 2 xe(ppm) = KEXC(ppm) (24)
- C(mg/Nm®): ndng d¢ chét 6 nhiém tinh theo mg/Nm®
- C(ppm): nong d¢ chat 6 nhiem tinh theo ppm
- Mw: khoi lugng mol phan tu cua chat 6 nhiem
- K hé so chuyén doi

Bang 7.2 trinh bay hé¢ s6 chuyen doi tur nong d6 ppm sang ndng d6 mg/Nm?® & diéu kién 25°C,
760 mmHg cua mot sb chat & nhidm phd bién.

Bang 7.2. Hé sé chuyén dbi tir ndng dé (ppm) sang ndng dé (mg/Nm®) & didu kién chuén
(25°C, 760 mmHQg)

TT Chét 6 nhiém Hé sé chuyén déi tir ppm sang mg/Nm®
1 Cco 1,14
2 NO 1,22
3 NO, 1,88
4 SO, 2,62
5 Cl, 2,89
6 F» 1,55
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7 NH; 0,70
Chuyén @i tir néng dé ma/m® ¢ diéu kién do (t°, P) sang diéu kién chudn (25°C, 760mmHaq)

Mot s6 truong hop don vi do cia nong dé ca thang s6 6 nhiém trong khi thai cong nghigp thé
hién dudi da_mgqmg/»m3 ¢ dieu ki¢n do khdng phai ¢ dicu kién chuan (25°C, 760 mmHg) can phai
thuc hién chuyén doi nong d6 ve diéu kién chuan theo cong thuc (25):
Px298
Co = —_—
760X (t°+273)

(25)

Trong @6 :

Co : Nong do cua thong s6 6 nhiém & diéu kién tiéu chuan (25 °C, 760 mmHg)
(mg/Nm?®) ;

C : Ndng d6 cua théng sé 6 nhidm & diéu kién do (mg/m°) ;

t° Nhiét do ng khéi thuc té do dugc (°C) ;

P: Ap suit thyc té do dugc (mmHg).
Luu ¥: D6i voi phuong phap quan tric truc tiép nguon thai, ket qua quan trac lién tuc nong do
chat 6 nhiem trong dong khi thai thuong la gia tri nong do tac thoi, do do trusc can uéc tinh gia
tri trung binh cua nong d¢ cac chat 6 nhiem can kiém ke trong khoang thoi gian thuc hién quan
trac.
(i) Chuyén déi luu luong khi thai

Don vi do cua luu lugng khi thai phai the hién trong diéu kién chuan la ¢ 25°C 760 mmHg.
Truong hop don vi do cua luu luong khi thai thé hién ¢ dieu kién khac véi dieu kién chuan, can
phai thuc hién chuyén doi theo cong thac (26):

Px298
760%x(t°+273)

Qo =0X (26)

Trong do :

Qo: Luu lwong khi thai & diu kién tiéu chuan (25°C, 760mmHg) (Nm°/h) ;
- Q: Luu luong khi thai thyc té do dwoc (m/h) ;

t° Nhiét do éng khéi thuc té do duoc (°C) ;

- P: Ap suét thuc té do duoc (mmHg).

- Tinh toan lweng thai:
Thai lugng chat 6 nhidm can kiém ké duoc tinh theo cong thirc (27)
E= CoxQoxtx10” (27)
Trong @6 :

E: thai luong chat 6 nhiém (tan/nam)

Co: ndng dd trung binh theo thai gian caa chit 6 nhidm ¢ diéu kién tiéu chuin (mg/Nm®)

Qo: luu lwong khi thai ¢ diéu kién tiéu chudn (Nm®/gio)

t: thoi gian hoat dong caa ngudn thai (gio/nam)

Déi voi truong hop nguon thai cé luu leong thay doi theo cac thai diém nhét dinh trong mot nam,
6 thé tinh toan thai luong cho tirng khoang thoi gian cé luu lugng 6n dinh sau @6 tinh tong thai
luwgng trong 1 nam.
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Vi du: Tinh toan thai luong SO, phét thai tir nha may nhiét dién dét than véi s liéu quan tric
cho ¢ bang sai:

Khoing do Nong d SO, (ppm) Luu lwgng khi thii | Thoi gian hoat
SO, | NO, | CO | TVOCs (25°C) (m“/h) dong (gio)
1 150,9 | 142,9 | 42,9 | 554,2 11,735 1500
2 1440 | 1457 | 418 | 5829 15,265 2000
3 1230 | 112,7 | 1284 | 5151 19,530 1800
Tinh toan:

Pau tién can chuyén déi ndng do SO, tir ppm sang mg/Nm? diing hé sé chuyén ddi ¢ bang 7.2 ta co:

TT|  Ndng do (ppm) :g/;f’:nghuyén déi tir ppm sang Nong dd (mg/Nm?3)
1 150,9 395,4
2 1440 2,62 377,3
3 123,0 322,3
Ap dung phuong trinh (28) tinh toan thai lugng SO,
E= CxQxtx10 (28)

Xét véi khoang do 1:
C1=395,4 mg/Nm®
Q.=11,735 m%h

t; = 1500 gio
taco E.= 395,4x11, x1500%10° = 6,96 tin
Twong ty véi 2 khoang thoi gian do tiép theo ta co
E,=11,52 tan
Es=11,33 tan

Nhu vay thai luong trong nam kiém ké E = E;+E,+E5=29,81 tin/nam.
(2) Phuong phap sir dung hé sé phat thai

Thai lugng chat & nhiém udc tinh bang phuong phap sir dung hé sb phat thai theo cong thirc (29)
nhu sau:

100—ER ____,
E=EFrdx——XI10
100Q (29)

Trong d6: E: Thai luong chat & nhiém tir ngudn thai (tin/nam)

EF: hé s6 phat thai twong Gng véi lugng hoat dong (kg/tan)

A: Muc do hoat dong cua ngudn thai, vi du cdng suat (tin/nam)

ER: hiéu qua xir ly khi thai cua cac hé thong kiém soét khi thai (%)
Hé s6 phat thai cia mot s6 loai hinh cong nghiép dién hinh dugc trinh bay chi tiét trong phu luc,
Trong phuong trinh trén, lugng hoat dong thuong la lueong nhién liéu tiéu thu trong mot nam doi
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Vvéi cac co so nhiét dién hoic lugng san pham san xuét dwgc trong mot nam ddi véi cac nganh
cong nghiép khac.

Vi du: Udc tinh thai luong NOx phat thai tir qua trinh san xuat clinker bang phuong phap sir
dung hé so phat thai vai cac théng s6 nhu sau:

- Cbéng nghé 10 quay

- C6ng suat: 1 triéu tin/nam

- Thiét bj xir Iy NO,: khong c6
Tinh toan:

Dau tién can xéac dinh cac cong doan phat sinh NOy trén day chuyén san xuat xi mang 1a tir 10
nung.

Hé s6 phat thai NOy tir 10 nung trong nha méy san xuat xi mang la 2,15kg/tan clinker
Ap dung phuong trinh (2) ta tinh duoc thai lwong NOx nhu sau:
E=EFxax IR ¢
1QQ (30)

EF = 2,15kg/tin

A = 10° tn/nam

ER=0
Ta c6 E = 2,15x10°%[(100-0)/100] x10°=2150 tin/nam
(3) Phuong phép can bang vat liéu

Theo quy dinh tai théng tu vé ding ky, kiém k& ngudn thai khi thai cong nghiép, phuong phap
can bang vat liéu dugc ap dung udce tinh thai lwong khi SO, phat thai tir cAc co s¢ nhiét dién. Tai
cac co so nhiét dién @6t than, SO, phat thai do qua trinh chéay caa luu huynh c6 trong nhién lidu
nhu than dét, dau. Toan bd lrong luu huynh trong nhién liéu s& tham gia phan @ng chay chuyén
hoa thanh SO, phat thai vao khdng khi.

Trén co so d6 thai lugng SO, dugc udc tinh theo cong thirc (31):
et A & e LOD=ER o o
E—ZRAX X — = X10 (31)

Trong do6:

- E: thai luong SO, (tAn/nam);

- A: lugng nhién lidu st dung trong nam (tan);

- S:ham luong luu huynh trong nhién liéu (%);

- ER: hiéu suat xir Iy SO, (%), truong hop co s khong ¢ hé thong xu ly khi thai ER =0
7.2.6. Béocao

Két qua kiém ké phuc vu ding ky chi ngudn thai duoc bao cdo theo mau thé hién rd rang két qua
vé thai luong chat 6 nhidm. Bao cdo phai dam bao day du cac thdng tin co ban vé co sé san xuat
nhu loai hinh cdng nghiép, cdng nghé san xuét, chat 6 nhim duoc kiém ké va pham vi ciing nhu
thoi gian thuc hién kiém ké. Phuong phap wéc tinh thai luong cling cac nguon thu thap dir liéu
ciing can dugc mo ta chi tiét nham thuan loi trong qué trinh cap nhat hoat dong kiém ké. Mau
bao cao két qua kiém ké theo quy dinh cua thdng tu vé kiém ké khi thai duoc trinh bay trong
phan phu luc cua thdng tu vé diang ky va kiém ké ngudn thai cong nghiép.
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7.3. Ping ky chii ngudn thai theo thong tw vé diang ky va kiém ké nguén thai cdng nghiép
7.3.1. Khai niém cha ngudn thai, muc tiéu, y nghia cua viéc dang ky chi nguén thai

Theo thong tu vé kiém ké khi thai chii nguon thai khi thai cong nghiép Ia t6 chuc, ca nhan dai
dién trudc phap luat cua co s¢ ¢6 nguon thai khi thai cdng nghiép dugc quy dinh cu thé tai Bang
7.1.

bing ky ngudn thai khi thai cong nghiép Ia hoat dong ké khai céc thdng tin lién quan dén nguon
thai khi thai cdng nghiép cua cha nguon thai khi thai cng nghiép gui co quan quan ly nha nudc.

Viéc dang ky chi ngudn thai giup cac nha quan Iy moi truong théng ké duoc lugng phat thai
chat & nhiém vao mdi trueong lam co s& cho cac hoat dong kiém soat & nhiém.

7.3.2. Déi tugng can phai thuc hién dang ky cha ngudn thai

Hién nay hoat dong dang ky chii ngudn thai duoc khuyén khich thyc hién va dang nghién ctru dé
xuat thanh hoat dong bat budc doi véi cac co s¢ san xuat co phat sinh cac chat 6 nhiem phat thai
vao méi truong khdng khi nham quan ly tot cac ngudn gay 6 nhiem.

7.3.3. Thu tuc dang ky chu ngudn thai

Dé cd thé diang ky chi ngudn thai trude tién chi ngudn thai khi thai cong nghiép phai thuc hién
kiém ké ngudn thai nham xéac dinh thai luong caa théng sé 6 nhidm trong khi thai cdng nghiép.
Chu ngudn thai khi thai cong nghiép tién hanh tinh toan thai luwong cua thdng sé & nhiém trong
khi thai céng nghiép di vai cac théng sé theo quy dinh nhu & bang 7.1. Phuong phép tinh toan
thai lwong cua cac théng s 6 nhidm trong khi thai cong nghiép nhu dwoc dé cap trong muc 7.1.2
va phan 7.2.

Truong hop co sé ¢6 nhidu ngudn thai khi thai cong nghiép thudc danh muc & bang 7 .1 thi phai
dang ky tat ca cac ngudn thai khi thai. Truong hop co so ¢ ké hoach ting thai leong khi thai
cdng nghiép cua tat ca cac ngudn thai khi thai cdng nghiép (tir 20% tong thai lwong khi thai cong
nghiép tré 1én) hoic ting sé lwong ngudn thai khi thai cdng nghiép, chu nguén thai khi thai cong
nghiép phai tién hanh dang ky ngudn thai khi thai cong nghiép trudc thoi diém thay do6i. Cha
ngudn thai khi thai cong nghiép chiu trach nhiém trude phép luat vé noi dung diang ky ngudn thai
khi thai cong nghiép cho tat ca cac ngudn thai khi thai céng nghiép.

Hé so ding ky nguon thdi khi thai cong nghiép gom co:

1. Mot (01) van ban dang ky r)gué‘)n thai khi thai cong nghi¢p theo mau tai Thong tu dang ky,
kiém ké nguon thai khi thai cong nghiép
2. Mot (01) ban théng tin ngudn thai khi thai cong nghiép theo mau quy dinh tai Thong tu
dang ky, kiém ké nguon thai khi thai cbng nghi¢p

3. Mgt (01) ban sao ciia mot trong cac van ban sau: Quyét dinh phé duyét Bao cdo danh gia
tac dong moi truong; Quyet dinh phé duyét Bao cao danh gia tac dong moi truong bo
sung; Giay chung nhan Ban dang ky dat tiéu chuan moi truong; Quyet dinh phé duyét de
an bao vé moi truong; Gidy xac nhan dang ky dé an bao vé mai truong; Quyet dinh phé
duyét dé &n bao vé mdi truong chi tiét; Giay xac nhan dang ky ké hoach bao vé moi
truong.

4. Mot (01) ban sao ciia mot trong cc van ban sau (néu co): Gidy xac nhan hoan thanh cac
cong trinh, bién phap bép vé moi truong; Gi@y xac nhan hoan thanh viéc thuc hién de an
bao vé mdi truong chi tiet hoac c&c ho so, giay to tuong duong.

5. Mot (01) ban sao cua Giay ching nhan chét lugng nhién ligu hogc phicu Két qua phan
tich chat lugng nhién liéu gan nhat tinh dén ngay dang ky (d6 tro, ham luong luu huynh).

6. Két qua quan tréc nguon thai khi thai cong nghiép trong thoi gian gan nhat nhung khong
qué 6 thang tinh dén ngay dang ky.
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Céc buréc thuc hign ding ky chii nguén thdi:
Bud6c 1. Thuc hién kiém ké nguon thai
Budc 2. Hoan tat hd so diang ky ngudn thai khi thai cong nghiép theo quy dinh

Budéc 3. Chu nguon thai khi thai cdng nghiép nop truc tiép hogc chuyén qua duong buu dién mot
(01) bo ho so dang ky nguon thai khi thai cong nghiép theo quy dinh dén Tong cuc Mai truong.
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PHU LUC 2

I. Phwong phap quan tric dwoc chi dinh cho cac khi gay 6 nhiém & Viét Nam

Bang 1. Phwong phap do khi thai trong nha may*®

TT

Théng sé do

Phwong phép do

Diém dé lay mau va do téc do

US EPA Method 1

Téc d6 va luu lugng dong khi

US EPA Method 2
ISO 10780

Khéi lugng mol phan tir khi khod

US EPA Method 3

Ham am

US EPA Method 4

0,, nhiét do, 4p suat

CEMS Method

Bui

US EPA Method 5
US EPA Method 17
ISO 10155

AS 4323.2: 1995
JIS Z 8808: 2013
ISO 5977: 2005

SO,

US EPA Method 6
US EPA Method 8
US EPA Method 8A
TCVN 6750 : 2005
TCVN 7246: 2003
JIS K 0103: 2011
CEMS Method

NOX

US EPA Method 7
ISO 7172: 2002
ISO 7245: 2003
JIS K 0104: 2011
CEMS Method

H,SO,

US EPA Method 8
US EPA Method 8A

10

Do khoi (Opacity)

US EPA Method 9

11

CO

US EPA Method 10
TCVN 7242: 2003
CEMS Method

12

H,S, Cacbonyl sulfua (COS), CS;

US EPA Method 15
US EPA Method 15A

1Thong tu s 40/2015/TT-BTNMT
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TT

Théng sé do

Phwong phép do

13

Pb

US EPA Method 12
US EPA Method 29
ISO 7557-1: 2005
ISO 7557-3: 2005

14

US EPA13Amethod
US EPA Method13B

15

HC

US EPA 18
US EPA 0030

16

Dioxin va cac hop chat dioxin (PCDD / PCDF)

US EPA Method 23
ISO 7556-1: 2005
ISO 7556-2: 2005
ISO 7556-3: 2005

17

Hydrocacbon trir metan (NMHC)

US EPA Method 25
US EPA Method 0031

18

HBr, Clz, Br,

US EPA Method 26
US EPA method 26A

19

HF

US EPA Method 26
US EPA Method 26A
TCVN 7243: 2003

20

HCI

US EPA Method 26
US EPA Method 26A
TCVN 7244: 2003
JIS K 0107: 2012

21

Sh, As, Ba, Be, Cd, Cr, Co, Cu, Mn, Ni, P, Ce, Ag, Ti, Zn

US EPA Method 29
TCVN 7557: 2005

22

Hg

US EPA Method 29
US EPA Method 30B
US EPA Method 101A

23

PMig

US EPA Method 201
US EPA Method 201A

24

Hydrocarbon thom da vong (PAHS)

US EPA Method 23,
US EPA Method 0010

Il Quy dinh veé thiét bi do tw déng & Viét Nam
CAc yéu cau vé do khi thai nha may bang thiét bi do tu dong quy dinh tai Thong tu s6

40/2015/TT-BTNMT vé giam sét khi thai nha may cu thé nhu sau:

@M Tinh nang cua thiét bj do

Néu thoa man cac thong sé ky thuat trong Bang 2, ngoai cac thiét bi do ty dong kiéu lap dat cb

dinh thi cac thiét bi c6 kha nang di doi duoc (kiéu di dong) ciing duoc phép sir dung.
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Bing 2. Yéu cau vé thong sé k¥ thuit caa thiét bi do tw dong

Théng s6 do P chinh xac P phan giai Thoi gian phan héi
1. | NO + 5% (gia tri do) 1 ppm <30 giay
2. | NO, + 5% 0,1 ppm <40 giady
3 | SO, + 5% 1 ppm <30 giay
4. | CO +5% 1 ppm <40 giay
5 |0, + 0,3 % (bién d6 do) 0,1% <60 gidy

Thong tu s 40/2015/TT-BTNMT
Diéu quan trong la pham vi gia tri do phai nam trong khoang do cua thiét bi do tu dong.
@ Mbi ngay lam viéc phai hiéu chuan bang khi chuan (span gas) it nhat 1 lan

Bat budc thuc hién viéc hiéu chuan bang khi chuan bén trong binh chira cao &p ¢ hi¢n truong do,
Sau khi hiéu chuan neu chénh léch véi gia tri do hién thi trén thict bi vuot qua 20% thi khong the
sur dung thiét bi do d6 duogc nira.
® Do chinh xé4c cua khi chuan

b6 chinh xac cua khi ghuén (khi c6 néng do khoang 70%~80% gi4 tri do cuc dai) phai trong
vong +5% cua gid tri hién thi(Gia tri nay ¢ Nhat Ban la trong vong £2%)

@ Luu trir dit lidu

Phai luu trirsd liéu do tai hién truong, sé lidu kiém tra bang khi chuan, sé sach quan Iy bao
dudng thiet bi do ty dong, lich su qua trinh thay phu tung linh kién thiét bi... Phai nop cac dir
liéu nay khi c6 yéu cau cuaa co quan quan ly nha nudc.

Viéc di kiém tra tai nha may sau nay ciing s& duoc thyc hién chu yéu bing cac thiét b do thoa
man cé}c yéu cau néu trén, dac biét la cac thict bi do pho bién nhat hiép nay la loai di dong. biem
thay doi 16n so véi cac quy dinh do trudc kia do la yéu cau hiéu chuan bang khi chuan ngay tai
hién truong do va ghi lai gia tri chénh léch véi khi chuan.

I11. Tiéu chuén hién hanh caa thiét bi do dac SO,

Bing 3. Yéu cau vé tinh ning ma thiét bi do tw ddng SO, can théa mén

Yéu td Tinh ning
Do lap +2% gi4 tri do t6i da
Do léch so véi diém khodng (zero drift) +2% gi4 tri do t6i da
Do léch so véi diém span (span drift) +2% gi4 trido tdi da
Sai s6 hién thi +2% gid tri do téi da

Duéi 15 phut (ti I¢ dan dién dung dich)

Dudi 4 phat (phuong phap hap thu hdng ngoai)

Thoi gian phan hoi _ . -
Dudai 4 phut (phuong phap hap thu tia cuc tim)

Dudi 4 phut (phuong phap huynh quang tia cuc tim)

Anh huéng cia cac yéu té anh huong +5% gia trido tdi da
Mirc d§ on dinh khi luu luong khi thai +2% gi4 tri do t6i da
bien doi
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IV. Tiéu chuin hién hanh ciaa thiét bi do dac NOy

Bang 4. Yéu cau vé tinh ning ma thiét bi do tw dong NO, can phai théa man

Hang muc

Tinh nang

bo lap

+2% gi4 tri do t6i da

Do léch so véi diém khong (zero drift)

+2% gi4 tri do t6i da

Do léch so véi diém chuan (span drift)

+2% gi4 tri do t6i da

Sai sb hién thi

+2% gia tri do téi da

Thoi gian phan hoi

< 2 phat

Hiéu suat chuyén d6i tir NO sang NO, caa bo chuyén doi

> 95%

Hiéu suat chuyén doi amoniac cua b chuyén doi

< 5% cua nong do améniac

Anh huong cia cac yéu té anh husng

< 5% (phuong phap phat quang
hoa hoc)

+5% gi4 tri thang do tdi da

Do 6n dinh ddi véi thay do6i luu lugng mau khi thai

+2% gia tri thang do tdi da
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DANH MUC KY HIEU VIET TAT

WHO

NOx
SOx
PCM
VOCs
CFCs
PAHs
PMjio
PM;s
NDIR

FTIR
TLS

Zn-
NEDA

NEDA

PDS
CEMS
DOAS
ESP
GGH
FGD
SCR
SNCR
LPG
FGF
IDF
SC
USC
ECOARC

T6 chuc Y té thé gigi

Céc dang khi thai cia Ni to

Céc dang khi thai caa luu huynh

Nguai quan ly 6 nhiém

Nhém céc hop chat hiru co bay hoi

Hop chit hiru c6 chira clo, flo

Cac hop chét hitu co da vong gidp canh

Bui ¢6 c6 duong kinh hat teong duong 10pum
Bui c6 c6 duong kinh hat twong duong 2.5um

Phuong phap pho hong ngoai khdng phan tan

Phuong phap pho hong ngoai bién doi Fourier
Phan tich laser c6 thé dieu chinh

Phuong phap quang phdé hip thu phan ta st dung thubc tha kdm

naphthylethylenediamine

Phuong phap quang pho hap thu phan tr véi  thude
naphthylethylenediamine
Phuong phap quang pho hap thu phén tir st dung phenol-disulfonat

Hé thdng do khi thai lién tuc duogc goi 1a
Phé hap thutt ngoai va phuong phap hip thuanh séng sai
Ling tinh dién

Bo trao doi nhiét khi - khi

Khtr SOx

Khtr chon loc ¢é xuc tac khir NOx

Khir chon loc khong xdc tac

Khi dau mé héa long

Quat thoi khi quat khoi

Quat hat khi

Bo &p suat siéu toi han

Bo &p suat trén siéu tgi han

Lo hd quang hiéu suit cao than thién méi truong
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DANH MUC BANG
Bang 1.1. Thanh phan khong khi sach va khd
Bang 1.2. Céc chat 6 nhidm chinh tir cAc ngudn tu nhién

Bang 1.3. Muic d6 phat thai cia ngudn ty nhién va ngudn do con ngudi caa cac chat & nhidm
chinh

Bang 1.4. Uéc tinh phét thai caa mot s6 ngudn & nhidm chinh & Ha Noi (tan/nam)
Bang 2.1. Thiét bj do (O,, CO, va CO), nguyén ly va céc céc yéu té anh huong
Bang 2.2. Khoang do ciia mot s6 phuong phép

Bang 2.3. Nguyén ly va khoang do cua mot s6 loai nhiét ké

Bang 2.4. So luoc vé mot sé phuong phap phan SOx (SO, va SOs)

Bang 2.5. So luogc vé mot sé phuong phap phan tich NOx(NO va NO,, NO,)
Bang 2.6. Tom tat phuong phép do tu dong SO.

Bang 2.7. Tom tat phwong phép do tu dong NOXx

Bang 2.8. Khai quét vé phuong phép do tu dong bui

Bang 3.1. Mot s6 loai loai vat liéu loc bui duoc sir dung pho bién

Bang 3.2. Pic tinh ky thuat ciia mot sb loai vat liéu dung trong loc tdi

Bang 3.3. Cong nghé xir ly SO,

Bang 3.4. Céac céng nghé xir ly NOx

Bang 3.5. C4c thoi diém bao dudng thiét bi xir Iy NOx

Bang 4.1. Tiéu chi danh gié viéc sir dung hop ly cac nguon ning lugng

Bang 4.2. Vi du vé c4c bién phap tiét kiém ning luong trong doanh nghiép
Bang 4.3. Ti 1& khdng khi tiéu chuan dbi vai 10 hoi

Bang 5.1. Bién phap tiét kiém niang luong trong 10 hoi

Bang 5.2. Bién phap tiét kiém niang leong tua bin

Bang 5.3. Bién phap tiét kiém niang luong doi vai thiét b dién

Bang 5.4. Bién phap tiét kiém niang lwong ddi véi thiét bi bé trg va duong dng
Bang 5.5. Xiur ly khi thai trong luyén gang thép lién hoan

Bang 5.6. Cong nghé tiéu bicu va quan hé giira hiéu qua tiét kiém nang lueong va chi phi dau tu
thiét bi trong nganh san xuat xi mang

Bang 5.7. Khoang nhiét d6 hoa hoi caa cac san pham tir qua trinh chung cat dau thd

Bang 5.8. Vi du vé céc giai phap tiét kiém nang lugng trong nha may loc dau

Bang 6.1. Phan loai nha may dac biét theo quy mé

Bang 6.2. Phan loai ngudi quan ly kiém soat & nhiém khong khi va nuéc

Bang 6.3. Noi dung cua ky thi qudc gia va cac mon hoc can thiét dé thi 1y ching chi

Bang 7.1. Danh myc loai hinh san xuat, nguon thai khi thai, thong s6 6 nhidm trong khi thai cong
nghiép phai dang ky kiém ké theo théng tu vé dang ky, kiém ké nguon thai khi thai
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cong nghi¢p

Bang 7.2. Hé sb chuyén d6i tir ndng do (ppm) sang ndng do (mg/Nm?®) & diéu kién chuén (25°C,
760 mmHg)
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DANH MUC HINH
Hinh 1.1. C4u trdc cua khi quyén
Hinh 2.1. Thiét bi phan tich Orsat
Hinh 2.2. Do van téc khi thai bang ng pitot va ap ké nghiéng
Hinh 2.3. Vi du mét hé thong 1dy mau khi thai sir dung binh hap thu
Hinh2.4. Vi du mot hé thdng 1y mau khi thai cho may do lién tuc
Hinh 2.5. L& 1y mau khi thai
Hinh 2.6. So db nguyén ly caa phuong phap do khéng hat mau
Hinh.2.7.Vi du ldy mau sir dung binh chan khéng
Hinh. 2.8. Hé théng lay mau NOXx
Hinh 2.9. Vi du minh hoa co ciu cua thiét bi ldy mau

Hinh 2.10. Vi du minh hoa co ciu cua thiét bi hat bui (trudng hop si dung gidy loc hinh tru
tron)

Hinh 2.11. Vi du vé viéc do dong thoi nhiéu chét & nhidm bang hé théng CEMS
Hinh 2.12. Vi du vé viéc lap céac thiét bj cia CEMS vao phan giira dng khoi
Hinh 3.1. Phan loai cac ky thuat xu Iy 6 nhiém khong khi

Hinh 3.2. Hiéu suat xt ly bui cua mot sé thiét bi

Hinh 3.3. Nguyén ly ciu tao cua thiét bj ling bui tinh dién (Dang hinh try)
Hinh 3.4. bién cuc quang

Hinh 3.5. Quan hé gitra dién ap — cuong d6 dong dién gitra hai dién truong
Hinh 3.6. Hiéu tng phan cuc trong dién treong khdng dong nhat

Hinh 3.7. CAu tao thiét bj ling tinh dién dang tam phing

Hinh 3.8. Hé thdng tich dién cuaa lang tinh dién

Hinh 3.9. Thiét bi thu bui tinh dién gdm 2 dong va 3 modul

Hinh 3.10. Ling tinh dién khé, dang tim phang

Hinh 3.11. Qué trinh xu 1y bui bang vat liéu loc

Hinh 3.12. M6t s6 phuong phap dét sa tanh

Hinh 3.13. Phuong phéap dét nong doi

Hinh 3.14. Phuong phap ra bui trong loc tui

Hinh 3.15. Loc tdi rii bui bang rung

Hinh 3.16. Loc tdi rii bui bang thdi khi nguoc

Hinh 3.17. Loc tdi rii bui bang xung

Hinh 3.18. Nguyén Iy xir ly bui bang luc ly tam

Hinh 3.19. Xir Iy bui ly tdm bang xyclon

Hinh 3.20. Méi quan hé giita duong kinh dng trung tam va kha nang xir Iy caa thiét bi
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Hinh 3.21
Hinh 3.22
Hinh 3.23
Hinh 3.24
Hinh 3.25

Hinh 3.26.
Hinh 3.27.
Hinh 3.28.
Hinh 3.29.
Hinh 3.30:
Hinh 3.31.
Hinh 3.32.
Hinh 3.33.
Hinh 3.34.
Hinh 3.35.
Hinh 3.36.

Hinh 3.37.
Hinh 3.38.
Hinh 3.39.
Hinh 3.40.
Hinh 3.41.

Hinh 3.42
Hinh 4.1.

Hinh 4.2.

. Thiét bi rira khi xu 1y bui kiéu gitr nuéc

. Thiét bi rira khi xur 1y bui kiéu ap luc

. Thiét bi rira khi xu 1y bui kiéu xoay

. So sénh cac qué trinh xu ly khi thai

MAéi quan hé giira nhiét d6 khi thai va loai thiét lang tinh dién sir dung
Ling tinh dién c6 van diéu tiét

Téch bui riéng bang phuwong phép hap thu 2 thap

Xt ly ddng thoi bui va SO, bang dung dich véi sir dung loai 1 thap
Phuong phap hap thu bang dung dich Mg(OH),

Mot s6 loai thiét bi xtr Iy SO,

Mot s6 loai thiét bi trao doi nhiét

Phan loai cong ngh¢ ngan ngua phat thai NOx

Cong nghé kiém soat phat thai NOx

Budng dot nhanh

Budng dét cham

Voi phun cua budng dét phan chia ngon (budng dét phun nhién liéu ap suat theo
dang xoay)

Mot s loai budng dét tu tuan hoan, phat thai NOx thap

Budng dot hai giai doan, phat sinh it NOx

Vi du vé két hop cac phuong phap phat thai NOx thap

Quié trinh dbt khir NOx

Cau truc dac trung cua vat liéu xdc tac khir NOx

. So dd kiém soét van hanh thiét bi khir NOx trong khi thai

Khai niém dong nang luong va mdi quan hé gitta cac cong doan tiét kiém nang
luwong

Mbi quan hé gitra ti 1¢ khdng khi va hiéu suat nhiét trong nha may nhiét dién dét khi

thién nhién

Hinh 4.3. Vi du vé that thoat nhiét do bd hong bam trén mat truyén nhiét

Hinh 5.1.
Hinh 5.2.
Hinh 5.3.

Hé thdng xu ly khi thai trong nha may dién than
Chu trinh luyén gang thép lién hoan
Qui trinh san xuit thép 10 dién

Hinh 5.4. Xu ly khi thai trong san xuat thép 10 dién

Hinh 5.5.
Hinh 5.6.
Hinh 5.7.

Khai quat qui trinh ECOARC
Nguyén ly sdy vat liéu trugc (pre heat)
Qui trinh san xuat xi mang

Hinh 5.8. X ly khi thai trong san xuat xi mang

Hinh 5.9. Binh mtc tiéu thu nang lugng cua tung loai 10

\Y
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Hinh 5.10. Quy trinh san xuat NHs

Hinh 6.1. Vi du cu thé vé to chtic kiém soat 6 nhiém trong nha méay quy md 16n phét thai khi
thai va nudc thai

Vi
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Tai ligu 2

BOQ TAI NGUYEN VA MOI TRUONG CONG HOA XA HQI CHU NGHIA VIET NAM
Temmmmmmmmmmsmomooooooooooo Poc 1ap - Tw do - Hanh phuc
Sé: /2016/TT-BTNMT

Ha Nogi, ngay thdang  nam 2016

BAN DU THAO )
ngay 14/7/2016 THONG TU

Vé dang ky, kiém ké ngudn thai khi thai cong nghiép

BO TRUONG BQ TAI NGUYEN VA MOI TRUONG

Can cur Ludt Bao vé mdi truong ngay 23 thang 6 nam 2014;

Can cir Nghi dinh s6 21/2013/ND-CP ngay 04 thang 3 nam 2013 cua
Chinh phu vé chirc nang, nhiém vy, quyén han va co cdu té chirc ciia BS Tai
nguyén va Moi truong;

Can cir Ngh; d_inh,sé' 38/2015/ND-CP ngay 24 thang 4 nam 2015 cua
Chinh phz vé quan ly chat thdi va phé liéu;

Theo dé ngh; cuia Tong Cuc truong Tong cuc Mai truong va Vu triong Vu
Phéap che;

B¢ truong Bo Tai nguyén va Mdi truong ban hanh Thong tur vé dang ky,
kiem ké nguon thai khi thai cong nghiép.

Piéu 1. Pham vi diéu chinh

Thong tu ndy huéng dan chi tiét Diéu 45, bicu 48 Nghi dinh so
38/2015/ND-CP ngay 24 thang 4 nam 2015 cua Chinh phu vé quan ly chat thai
va phé liéu (sau day goi tat 1a Nghi dinh s6 38/2015/ND-CP) ve:

1. Danh muyc loai hinh san xuat, nguon thai, thong s6 bui va khi thai phai
dang ky, kiém ké nguon thai khi thai cdng nghiép.

2. Thuc hién dang ky, kiém ké ngudn thai khi thai cdng nghiép.

Piéu 2. Poi twong ap dung

Thong tu nay &p dung doi Vi co quan quan 1y nha nudc; to chirc, ca nhan
c6 lién quan den hoat dong phat sinh khi thai cong nghiép theo danh muc quy
dinh tai Phu luc 1 ban hanh kém theo Théng tu nay.

Piéu 3. Giai thich tir ngir
Trong Thong tu nay, cac tir ngir dudi day duoc hiéu nhu sau:

1. Khi thai cong nghiép 1a hdn hop céc thanh phan vat chat phat thai ra
moi truong khong khi tir ong khoi, ong thai cua cac qua trinh san xuat.
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2. bang ky nguE}n thai khi thai cdng nghiép l1a hoat dong ké khai cac thong
tin lién quan dén nguon thai khi thai cong nghiép cia chu nguon thai khi thai
cdng nghiép gui co quan quan ly nha nudéc.

3. Thai lugng cua chat 6 nhiém trong khi thai cang nghiép Ia khdi leong
cua chat do thai vao moi truong trén mot don vi thoi gian.

4. Chu nguon thai khi thai cong nghiép la to chuc, ca nhan dai dién trudc
phap luat cua co s¢ ¢6 nguon thai khi thai cong nghiép theo quy dinh tai Phu luc
1 ban hanh kem theo Théng tu nay.

Piéu 4. Pang ky ngudn thai khi thai cong nghiép
1. Cha ngudn thai khi thai cong nghiép phai thuc hién:

a) Tinh toan thai luong cua chat 6 nhidm trong khi thai céng nghiép ddi
véi cac thdng sb khi thai dugc quy dinh tai Phu luc 1 ban hanh Kém theo Thang
tu nay. Phuong phép tinh toan thai lugng cua chat 6 nhidém trong khi thai cong
nghiép theo quy dinh tai Phu luc 2 ban hanh Kém theo Thong tu nay;

_ b) bing ky nguon thai khi thai cdng nghiép. Truong hop co s¢ ¢6 nhicu
nguon thai khi thai cong nghiép thugc danh muc tai Phu luc 1 ban hanh kem
theo Thong tu nay thi phai dang ky tat ca cac nguon thai khi thai.

2. Truong hop co s& ¢6 ké hoach tang thai luong khi thai cdng nghiép cua
tat ca cac nguon thai khi thai cong nghiép (tir 20% tong thai lugng khi thai cong
nghiép tro 1én) hodc tang so lugng nguon thai khi thai cdng nghiép, chu nguon
thai khi thai cong nghiép phai tién hanh dang ky ngudn thai khi thai cong nghiép
trudc thoi diém thay doi.

Piéu 5. Thuc hién diang ky ngudn thai khi thai cong nghiép

1. Chu ngudn thai khi thai cong nghiép nop truc tiep hoic chuyén qua
duong buu dién mot (01) bo ho so dang ky nguon thai khi thai cong nghiép theo
quy dinh cta Piéu 6 Thong tu nay dén Tong cuc Mai truong.

2. Truong hop hd so chua day du, hop Ié, trong thoi han muoi (10) ngay
lam viéc, Tong cuc Mai truong ¢ van ban thong bao giri cha ngudn thai khi thai
cdng nghiép dé hoan thién.

3. Chu nguon thai khi thai cong nghiép sau khi nop ho so ding ky theo
quy dinh tai Khoan 1 biéu nay duoc coi la hoan thénhqtréch nhiém dang ky vai
Tong cuc Moi truong khi cd van ban tiep nhan caa Tong cuc Méi truong hoac
gidy xac nhan cua don vi ¢ chtc nang chuyén phat buu pham (truong hop gui
qua buu dién), trir truong hop c6 van ban thdng béo caa Tong cuc Mai truong vé
viéc hoan thién ho so theo quy dinh cua Khoan 2 Diéu nay.

Piéu 6. Ho so’ ding ky ngudn thai khi thai cong nghiép

Ho so dang ky nguon thai khi thai cong nghiép gom co:

1. Mot (01) van ban dang ky ngudn thai khi thai céng nghiép theo mau tai
Phu luc 3 ban hanh Kém theo Thong tu nay.

2
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2. Mot (01) ban théng tin ngudn thai khi thai cong nghiép theo mau quy
dinh tai Phu luc 4 ban hanh Kem theo Thong tu nay.

3. Mot (01) ban sao cia mét trong c&c van ban sau: Quyét dinh phé duyét
Bé4o cdo danh gié tac dong mai truong; Quyét dinh phé duyét Bao cao danh gia
tac dong méi truong bd sung; Gidy chirng nhan Ban dang ky dat tiéu chuan moi
truong; Quyét dinh phé duyét dé an bao vé méi truong; Gidy xac nhan dang ky
dé &n bao vé mai truong; Quyét dinh phé duyét dé an bao vé méi truong chi tiét;
Phuong an bao vé méi truong.

4. Mot (01) ban sao ciia mot trong cac van ban sau (ban sao) néu cé: Giay
xac nhan hoan thanh céc cong trinh, bién phap bao vé mdi truong; Gidy xac
nhan hoan thanh viéc thuc hién dé an bao vé mdi truang chi tiét hodc cac ho so,
gidy to twong dwong.

5. Mot (01) ban sao cua Giay chung nhan chat luong nhién ligu hoic
phiéu Két qua phan tich chat lwgng nhién liéu gan nhat tinh dén ngay dang ky
(d6 tro, ham luong luu huynh).

6. Két qua quan trac nguon thai khi thai cong nghiép trong thoi gian gan
nhat nhung khéng qua 6 thang tinh dén ngay dang ky.

Piéu 7. Trach nhiém cia chii ngudn thai khi thai cong nghiép

1. Thyc hién ding, day du noi dung dang ky nguon thai khi thai cong
nghiép cho tat ca cac nguon thai khi thai cong nghiép theo quy dinh tai Phu luc 1
ban hanh kem theo Thong tu nay.

2 Thuc hién bao céo thong tin phuc vu kiém ké khi thai cdng nghiép thep
mau quy dinh tai Phu luc 5 ban hanh kém theo Thong tu nay va gui truc tiep
hodc chuyén qua duong buu dién mot (01) ban dén Tong cuc M®Oi truong trudc
ngay 30 thang 01 cua nam ke tiép dé thuc hién kiém ké nguon thai khi thai cong
nghiép.

4. Luu trix voi thoi han ba (03) nam tat ca céc thong tin, tai liéu, ho so da
sur dung dé dang ky, kiem ké nguon thai khi thai céng nghiép.

~ 5. B&o c4o Tong cuc MOi truong vé viéc thay doi noi dung Ban thong tin

nguon thai khi thai cong nghiép da dang ky; thay doi tén chu s¢ hiu, giam san
lwgng, dung hoat dong trong thoi han 15 (muoi lam) ngay lam viéc ke tur ngay
thuc hién viéc thay doi.

Piéu 8. Trach nhiém cia Tong cuc Mai truong

1. Xay dung bao céo kiem ké khi thai cong nghiép 3 nam 1 lan gui t6i Bo
truong Bo Tai nguyén va M6i truong trudc ngay 30 thang 3 caa nam ke tiep.

2. Quan Iy, luu gitr thong tin s6 ligu ve dang ky, kiem ké nguon thai khi
thai cong nghiép cua cac co sg, thuong xuyeén cap nhat vao co so dir ligu ve khi
thai cong nghiép quoc gia.
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3. Hudong dan, kiém tra cac chu nguon thai khi thai cong nghiép trong qua
trinh dang ky, kiém ké nguon thai khi thai cng nghiép.

4. Xay dung h¢ thong thdng tin va co so dit liéu ve nguon thai khi thai
cong nghiép, cbng khai théng tin vé nguon thai khi thai cong nghiép trén
website.

5. T6 chuc, hudng dan viée trien khai dang ky nguon thai khi thai cong
nghiép, bao cao thdng tin vé nguon thai khi thai cong nghiép truc tuyen dé ting
buac thay thé van ban giay.

6. Xay dung va cap nhat danh muyc h¢ sb phat thai khi thai céng nghiéep
phu hop vai dieu kién Viét Nam.

Piéu 9. Trach nhiém cia S& Tai nguyén va Moi traeong

1. Cung cép thong tin vé danh muc co s, nguon thai khi thai cong nghiép
can dang ky va kiém ké trén dia ban vé Tong cuc Mai truong.

2.Cong khai thong tin vé nguon khi thai cong nghiép cuia cac chu nguon
thai khi thai cong nghiép do minh quan ly trén website (néu co).

Piéu 10. T6 chirc thuc hién

1. Tong Cuc trusng Tong cuc Mai truong c6 trach nhiém huong dan,
kiém tra, theo ddi, don doc viéc thuc hién Thong tu nay.

2. B truéng, Thu trudéng co quan ngang B9, Thu trudng co quan thudc
Chinh phua, Uy ban nhan dan tinh, thanh phé tryc thudc Trung wong, Giam d6
S¢ Tai nguyén va Mai trudng va to chire, ca nhan 6 lién quan chiu trach nhiém
thuc hién Thong tu nay.

Piéu 11. Hiéu lyc thi hanh
1. Théng tu nay c6 hiéu lyc ké tir ngay ......... thang ........ nam 201.....

2. Trong qué trinh thuc hién Thong tu ndy, néu c¢d kho khan, vuéng mac
dé nghi cac co quan, t6 chirc, ca nhan phan anh veé Bo Tai nguyén va Mai truong
(thdng qua Tong cuc Mai truong) dé nghién cau, sua doi, bo sung./.

Noi nhdn: BO TRUONG

- Tha tudng Chinh phu va cac Phé Thu tuéng Chinh phu;

- Van phong Quéc hoi;

- Van phong Chu tich nuéc;

- Van phong Chinh phu;

- VVan phong Trung wong va cac Ban cua bang;

- Toa an nhén dan tdi cao;

- Vién Kiém sat nhan dan tdi cao;

- Cac B9, co quan ngang Bo, co quan thuoc Chinh phu;

- Kiém toan Nha nuéc;

- Uy ban Trung wong Mat tran T6 qudc Viét Nam;

- Co quan Trung uong cua cac doan thé;

- HDND, UBND céc tinh, thanh phé truc thudc Trung wong;
4

Tran Hong Ha
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- Cuc kiém tra vin ban QPPL (Bo Tu phép);

- Cac Thu truong Bo TN&MT;

- Cac don vi truc thuoc Bo TN&MT, Website cua Bo;
- S6 TN&MT céc tinh, thanh phé truc thudc Trung wong;
- Cong béo, Cong Thdng tin dién tir Chinh phu;

- Luu: VT, PC, TCMT (KSON).300
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(ban hanh Kém theo Théng tu s¢

Phu luc 1
DANH MUC LOAI HINH SAN XUAT, NGUON THAI, THONG SO
KHI THAI PHAI PANG KY, KIEM KE NGUON THAI KHI THAI
CONG NGHIEP

/2016/TT-BTNMT ngay

thang nam

2016 cua Bo truong Bo Tai nguyén va Mai trurong)

Nguén thdi

Stt Logi hinh Tongsan | Fingi cong | 110N 6 Khi thai
: lerong o dang ky, kiem ké
nghiép
1 |San xuat ph6i| Lénhon |May thiéu két | Bui tong, bui PM,
thép 200.000 PM,s, CO, NOx
tan/nam | Lo cao Bui tong, bui PMy,
PM2’5, CO, NOx
Lo thoi Bui téng, bui PMy,,
PM2s
Lo dién ho | Bui tong, bui PMy,
guang PM, s, CO, NOx
Lo trung tan Bui tong, bui PMyy,
PM2’5, CO, NOx
Lo luyén than |Bui  tong,  bui
cc PMio, PMys, SO,
CO
2 Nhiét dién Tat ca, trr | Lo hoi Bui tong, bui PMy,
nha may PM, s, SO,, NOx
nhiét dién
sur dung
nhién liéu
khi tu nhién
3 | Ximang Tatca | Lonung Bui tong, bui
clinker PMi, PM2’5, SO,,
NO,
Hé théng l1am | Bui tong, bui PMyg,
ngudi clinker PM, 5
4 Hoa chat vaphan | Lon hon
bdn hoda hoc 10.000
tan/nam
4.1 | San xuat xGt - Clo Thiétbihéa |Cl,
I6ng Cl,
4.2 | San xuat HNO; Thap hap thu | NOXx
axit
4.3 | San xuat H,SO, Thap hap thu | SO,
4.4 | San xuit HsPO, Thang phan F,
ung phan huy,
6
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Tong sdn

Nguén thdi

Théng sé khi thdi

Stt Logi hinh luong Kkhi tha!Acong dang Ky, kidm ke
nghiép
thiét bi bay
hoi, thiét bi
loc
Thap hydrate | Bui tong
hoa, thiét bi
venturi, loc
dién, thiét bi
loai bé mu axit
4.5 | San xuat NH,OH Thung trung | Bui  tong,  bui
h(‘)a, thUng co PMyp, PM2’5, NH3
dac, thiét bi
lam mat
4.6 | San xuat Uré Thap tao hat | Bui téng, bui
Ure PM;p, Png5, NH3
4.7 | San xuit DAP® May say thung | Bui tong, bui
quay PMj, PM; 5, NH3
Thiét bi tao Bui téng, bui
hat PMy, PM2’5, NH3
Thiét phan Bui tong, bui
g tién trung | PMyo, PM, 5, NH3
hoa
4.8 | San xuét phan lan Lo nung Bui tong, bui
nung Chéy PMyp, PM2,5,HF
6 | Cong nghiép san Tatca |Logianhiét |Bui téng, bui
Xuat dau mo PMio, PM,s, SO,,
NOX
Lo dét khi CO |Bui  tong,  bui
PMlo, PM2’5, 802,
NOX
Thiét bi tai Bui tong, bul
sinh xUc tac PMlo, PM2,5, SOz,
NOX
Thiét bi thu Bui tong, bui
hoi luu huynh | PMy, PM,s, SO,
NOXx
Lo dot khi thai | Bui  tong,  bui
PMio, PMys, SO,
.

- 197 —




2 . Nguén thai A A g pla 25
St Logi hinh | 10N SN | hithgi cong Thong s khi thdi
wong o dang ky, kiem ké
nghiép
NOX
6 Lo hoi cong Lén hon 20 | Lo hoi Bui tong, bui PMy,,
nghiép tan hoi/gio PM,s, SO,, NOX
d6i vei 01
10 hot, trir
10 hoi chi
su dung
nhién liéu
khi ty nhién
Ghi cht: (): DAP: Diammonium phosphate
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Phu luc 2

TINH TOAN THAI LUQNG KHI THAI CONG NGHIEP
(ban hanh Kém theo Théng twso  /2016/TT-BTNMT ngay  thang nam

2016 cua Bo truong Bo Tai nguyén va MOi trurong)

I. Chuyén d6i, xac dinh don vi tinh toan

1. bon vi do cua luu lwong khi thai phai the hién trong diéu kién tiéu
chuan la Nm3/h. Truong hop don vi do cua luu luong khi thai th§ hiéqn dudi dang
m?®/h, chu ngudn thai khi thai cdng nghiép phai thuc hién chuyén di theo cong

thire sau:
Qo = 298*P*Q/(760*(t°+273))
Trong do:
Qo : Luu lugng khi thai & didu kién tieu chudn (Nm*/h):
P : Ap suét thuc té do dugc (mmHg);
Q - Luu lugng khi thai thuc té do dugc (m*/h);
t°  : Nhiét do thyc té do duoc (°C).

2. Bon vi do cta ndng do khi thai phai thé hién trong diéu kién tiéu chuan

la mg/Nm°.

a. Truong hop don vi do ciia ndng do khi thai thé hién dudi dang mg/m”,
chu nguon thai khi thai cdng nghiép phai thuc hién chuyén doi theo céng thuc

Sau:

Cio = 760*C*(t°+273)/(P*298)

Trong do:

Cio  : Ndng do khi thai ¢ diéu kién tiéu chuan (mg/Nmd);
Ci  :Ndng do khi thai dng khoi do duge (mg/m®);

t°  : Nhiét d6 6ng khéi thuc té do duoc (°C);

P : Ap suat thuc té do dugc (mmHg).

b. Truong hop don vi do ciia nong do khi thai thé hién dudi dang ppm,
chu nguon thai khi thai cong nghiép phai thuc hién chuyén doi theo cong thuc

Sau:

Cio = 10°*MW*C;/(22,4*(1°+273)/273)

Trong do:

Cio  :NOng dd khi thai & diéu kién tiéu chuan (mg/Nm®);
Ci  :Nbng db khi thai dng khéi do duoc (ppm);

t°  : Nhiét do thuc té do duoc (°C);

MW : Khéi luong phan tir cua théng sé i (g).
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I1. Xac dinh lwu lwgng khi thai
~ Chu nguon thai khi thai cong nghiép dua trén mot s6 ho so, dir liéu sn c6
de co gia tri luu luong khi thai Q, cé thé bao gom:

a. Gié tri do duoc cua thiét bi quan tric khi thai tu dong lién tuc ;
b. HO so hoan cong cua du an xay dung co s& san Xuat:
c. Gia trj ghi trén quat hat caa hé théng xu 1y khi thai;
d. Tinh toan dva trén téc d6 dong khi, theo céng thirc nhu sau:
Q = 3.600*V*A
Trong dé:
Q : Luu lugng khi thai 6ng khéi (m*/h);
A :Tiétdién bng khéi (m?);
V  :Téc dd khi trung binh cua dong khi trong dng khéi (m/s).
I11. Tinh toan thai lwong khi thai cho tirng thong sé khi thai cong nghiép

Thai luong khi thai cong nghiép duoc tinh todn bang mot trong cac
phuong phap sau:

1. Truong hop ngudn thai khi thai cua co sé duoc do dac bang thiét bi
quan trac ty dong, lién tuc, khdng bi hong hoic gian doan sé liéu qua 20% thoi
gian trong 01 nam, chu ngudn thai khi thai cdng nghiép tinh toan thai lugng khi
thai caia thong sé i bang cong thtc nhu sau:

E; = 24*Q*Cio*N/10°
Trong do:
E;  :Thai lugng 6 nhiém cua thong so i (tin/nam);
Qo : Luu lugng khi thai cua nguon (Nm*/h);
Cio  : Ndng do khi thai trung binh nam cua thong sé i (mg/Nm°):
N  :Sbngay hoat dong thyc té cua nguon thai (ngay).

2. Truong hop khi thai cua co s& khdng do dac bang thiét bi quan trac tu
dong lién tuc hoic két qua quan trac ty dong khdng dap ung quy dinh tai Khoan
1 muc 1l Phu lyc nay, chii nguon thai khi thai cong nghiép tinh toan thai luong
khi thai caa théng sé i bang mét trong hai cach nhu sau:

2.1. Tinh toan bang hé sé phét thai:
Thai lugng khi thai cia thong sb i duoc tinh bang cong thuc sau:
E, = (A*EF,/1.000)*(100 - ER)/100
Trong do:
’ E;  : Thai lugng 6 nhiém cua thdng s i duoc thai ra tir nguon
thai (tan/nam);
10
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A

s& san xuat nhiét dién hozc tin san pham/nam déi véi co so khéc);

EF,
ER

co s& khdng co hé théng xtr Iy khi thai ER = 0.

: Hé sb phét thai caa théng sé i theo quy dinh tai Phu luc nay;

: Mirc d6 hoat dong cua co sé (tan nhién liéu/nam dbi véi co

: Hiéu suat xir Iy khi thai dbi véi thong sb i (%), trudng hop

2.2. Tinh toan bang can bang vt chét cho thdng sb SO, d6i vai cac nha

may nhiét dién:

Eso, = 2*A*S
Trong do:
’ Eso. : Thai luong 6 nhiém cta thong s6 SO, duoc thai ra tir nguon
thai (tan/nam);
A : Luong nhién liéu st dung trong nam (tan);
S : Ham luong luu huynh trong nhién ligu (%/100).

IV. Danh muc hé sé phat thai khi thai cong nghiép

Bang 1: Hé sé phat thai déi véi cac nha may san xuat phdi thép (Kg/tin san

pham)
Hé sé phat thai
Stt Hoat dong )
Buitong | PM1o | PM25 SO, NOx | CO
1 Lo cao 0,3 -
2 | May thiéu két 4,35 - 22
3 | Lo thoi 14,25 - - -
4 Lo dién ho guang 5,65 2,43 0,136 - 69
Lo trung tan (10 cam
5 | 0,05 -
ng)
6 | Lo luyén than coc 0,12 0,01 - 0,3
Ghi chu: (-): khéng quy dinh
Bang 2: Hé s6 phat thai @i véi 10 hoi nhiét dién (kg/tan nhién ligu)
Hé sé phat thai
STT | Nhiénli¢u _
Bui tong PMa1o PMz25 SO, NOy

11
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Hé sé phat thai
STT | Nhién lig¢u _
Bui tong PMu1o PMz25 SO, NO,
1 |Dau FO (1,1255+0,394) | 1,125S+ | (1,125S+0,394) | 19,22S | 5,75
/0,85 0,394 /11,42
2 | Ddu thdi 7,834A 2,977A | 2,037A 18,0S |2,33
3 |Than
Anthracite
3.1 | Lo than phun | 5A 1,85A 0,7A 19,55 |9,0
3.2 | Lo tang sOi 5A 1,85A [ 0,7A 2,9 1,8
4 | Than Bitum
va A Bitum
4.1 | Lo phunthan |5A 1,85A 0,7A 19S 11
day kho
4.2 | Lo phunthan | 3,7A 1,369A | 0,518A 19S 12
day uot
Chu thich:
- Ala ham lwong tro trong nhién liéu (%);
- S 1a ham lwong sulphur trong nhién liéu (%).
Bang 3: Hé sé phat thai ddi véi nha may xi mang (kg/tan clinker)
Hé s6 phat thai
STT Hoat dong -
Buitong | PM1o |PM25| SO, NOy
1 | Lo nung clinker 128 23,04 | 23,04 | 1,02 2,15
2 | Hé thdng 1am ngudi clinker 10,6 1,908 | 1,908 - -

Ghi chu: (-): khéng quy dinh

Bang 4: Hé s6 phat thai d6i véi cac nha may hoa chat (Kg/tan san pham)

Cong nghé san Bui
Stt ’ i PMio | PM25s | SO, | NOy, | CO Clz NH; | F;
xuat tong
1 | San xuat xat -
Clo
12
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Stt

Cong nghé san
Xuat

Bui
tong

PMu1o

PMz25

SO,

NOy

CO

Cl2

NH;

F2

Thiét bj hoa long
Cl,

35

San xuat axit
HNO,

Théap hap thu
axit

25,7

San xuat axit
H,SO,

Hiéu suat hap thu
93%

48

Hiéu suat hap thu
94%

41

Hiéu suat hap thu
95%

35

Hiéu suat hap thu
96%

27,5

Hiéu suat hap thu
97%

20

Hiéu suat hap thu
98%

13

Hiéu suat hap thu
99%

Hiéu suat hap thu
99,5%

3,5

Hiéu suat hap thu
99,7%

San xuat axit
HsPO,

13
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Cong nghé san Bui

Stt B 2 PMz1o | PM25 | SO, NO, | CO Cl2 NH; F,

xuat tong
Thiét bi phan - - - - - - - - 1019
ung
Thiét bi bay - - - - - - - - 10,002
hoi
Thiét bi loc - - - - - - - - /0,032
Théap hydrate 237
hoa
Thiét bi venturi | 508 ) ) i ) ) ) ) )
Loc dién 83 i i i i i i i i
Thiéet b1 loai bo 54.6
mu axit
5 | San xuat
NH,OH
Thang trung 217 ] ] ] ] ] ] 9.21 )
hoa
Thung c6 dic 0,26 - - - - - - 8,49 | -
Thictbidong | 5795 | 1587 | 1047 | - i i - 1463 -
ran
Thictbilam 1 o504 | 023 | 002 | - . - oz | -
mat
Ghi cha: (-): khéng quy dinh
14
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Bing 5: Hé so phét thai doi véi cac nha may sin xuat phan bon héa hoc
(Kg/tan san pham)

Cong nghé san

Stt f Bul | b\ | PM2s | SO, | NO, | CO | NH3 | Fo
xuat tong

1 | San xuat uré

Thép tao hature | 1,85 - - - 0,43 |-
2 | San xuat DAP
Thap chuyén 0.03 - - i ;

hoa

Khu vuc phan 0.75
rng-phan hay ’

Khu vygc phan 0.76
ng-tao hat ’

3 | San xuat phan
lan nung chay

Lo nung

Ghi chu: (-): khéng quy dinh
Bang 6: Hé sé phat thai caa san xuit loc hda dau (kg/tdn SP)

Stt Chat gay 6 nhiém Hé s6
1 Bui tong 0,695
2 PM10
3 PM25s
4 SO, 1,413
5 NO, 0,204
6 CO 39,2
7 CxHy (VOCs) 0,63

Ghi chua: (-): khéng quy dinh
Bang 7: Hé s6 phat thai déi véi 10 hoi cong nghiép (kg/tan nhién liéu)

, Hé sé phat thai
Stt Cac thdng so DO FO Than_ Ciii
antraxit

1 | Buitong 0,28 0,4 +1,32S 5A 4.4
2 PM10 0,14 (0,4+1,325)x0,85 0% 3,916
3 PM2,5 0,034 (0,4+1,325)x0,6 0% 3,388
4 SO, 20S 20S 19,55 0,015
5 NOy 2,84 8,5 9 0,34
Chu thich:

- Ala ham lwong tro trong nhién liéu (%);
15
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- S la ham lurong sulphur trong nhién li¢u (%).

16
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Phu luc 3
MAU VAN BAN PANG KY NGUON THAI KHI THAI CONG
NGHIEP
(ban hanh Kém theo Thong twse ~ /2016/TT-BTNMT ngdy  thang nam
2016 cua Bo truong Bo Tai nguyén va Mai truong)

(1) CONG HOA XA HQI CHU NGHIA VIET NAM
S S Poc 1ap — Tw do — Hanh phuc
Vv dang ky ngudn khi thai cong nghiép
cua (1) bDia danh , ngay ....... thang ........ nam.........

Kinh gui: Tong cuc Méi trudng

1. T8N COSG A8 NGNI: vttt
Gidy Chung nhan dang ky Kinh doanh SO:.........c..cvveevievcieeeeeeeseeae,
NGAY CAP:..vveeeereeeeeeeeeae, NOT CAP: v,
2. Dia chi tru SO ChiNN: ..
Dia chi tru s¢ cua co s¢ noi c6 ngudn khi thai céng nghiép:....................

3. Ho va tén ngudi dai dién co thAm quyén Cla Co SO7..vvevreeees e,
S6 dién thoai: ..veveveeeeeeeeeenn, =) S 10V IS

4. Chling tdi giri kém theo van ban nay Ban thdng tin ngudn thai khi thai
cdng nghiép dé dé nghi Téng cuc M6i truang xem xét, chap nhan dang ky ngudn
thai khi thai cong nghiép.

5. Chuing t6i cam két d4 khai bao trung thuc, day du va thuc hién ding cac
quy dinh va yéu cau vé kiém soat nguon thai khi thai céng nghiép trong qua
trinh san xuat.

Pé nghi Tong cuc M6i truong xem xét, kiém tra va chap nhan Ban ding
ky nguon thai khi thai cdng nghiép.

PAI DIEN CO THAM QUYEN CUA (1)
Noi nhdn: <Ky tén, dong dau>
- Nhu trén;

Ghi chu: ‘
(1) Co so dang ky nguon thai khi thai céng nghiép.

17
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Phu luc 4
MAU BAN THONG TIN NGUON THAI KHI THAI CONG NGHIEP
(ban hanh Kém theo Théng twso  /2016/TT-BTNMT ngay  thang nam
2016 cua B¢ trirong Bo Tai nguyén va Mai trieong)

Tén co sé ding ky CONG HOA XA HOI CHU NGHI VIET NAM
Poc l1ap - Tw do - Hanh phuc

(Pia danh), ngay.....thang.....nam.........
Ban thong tin ngudn thai khi thai cong nghiép

A - THONG TIN CHUNG

18
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C- NOI DUNG THAY BOI (chi &p dung doi véi co s¢ thuc hién quy dinh tai
Khodn ¢ Piéu 4 Théng tu nay)

Dé nghj miéu ta cu thé nhiing thay doi vé nguon thai khi thai cdng nghiép
theo ngi dung sau (trwong hop nhiéu nguon thai khi thai cong nghiép c6 thay
doi, dé nghi miéu ta rd teeng cho teeng nguon):

D. THONG TIN KHAC:
1. Thoi gian van hanh cia ngudn thai

) Sé’tu{in Sé ngay hogt Sé gidhoat
.| séthanghogt | hoatding don t?u?/\ binh | @9Ng trung
STT Nguén thai déng trong nam | trung binh | dong 9! binh trong
*) , trong trong tuan ngay
(thang) thang (ngay) .
(tuan) (g19)
1
2
3
4
20
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Ghi chu:

2. Xwr ly khi thai:

- (*): Pién sd thtr ty ciia ngudn thai d& khai béo tai phan B

STT

Logi khi
thai

Nguén thai
*)

Bién phap xu ly

Thei gian

dwa vao

van hanh
(nam)

Hiéu
qud X
ly
(%)

Bui tong

1 Khéng loc bui

1 Loc bui tinh dién

1 Loc xody Cyclone

"] Loc bang vai Fabric Filter

11 Loc xo0dy nhiéu tang
Multicyclone

"1 Loc udt
1 Khac

Bui
PMao

1 Khong kiém soéat

] Loc bui tinh dién

1 Loc xody Cyclone

") Loc bang vai Fabric Filter

71 Loc xo0dy nhiéu tang
Multicyclone

1 Loc uédt
1 Khac

Bui
PMz2s

1 Khéng kiém soat

] Loc bui tinh dién

1 Loc xoay Cyclone

") Loc bang vai Fabric Filter

"1 Loc xoay nhiéu tang
Multicyclone

"1 Loc uédt
1 Khac

SO,

1 Hé thong FDG

21
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Thei gian | Hiéu
Logi khi | Nguén thai R dwavao | QuaXxi
STT thai *) Bi¢n phap xa ly van hanh Iy
(nam) (%)
1 Khac
5 NOy 1 Str dung xuc tac SRC
1 Khac

6

Ghi chu:

- (*): Dién sd thtr ty ciia ngudn thai d& khai béo tai phan B
3. Thong tin vé dng khoi:
Toadd | Chieucao | puyng | npiat | AP Luu
2 - dat den ia . trung | khi thai
Nguén thdi PSR mieng thai N 3
STT *) diém xa cia | vz cha trung E)lnh (Nm/h)
ong éng khoi | pj mm
X 1Y | wnoirdng |00 ?Jgr)' Hg)
thu khi (m) | (M)

1

2

Ghi chu:

va thoi gian lap dat thiét bj, thay doi nhién liéu, ong khoi,
thai......... 172 TSP

- (*): Dién sd thtr ty ciia ngudn thai d& khai béo tai phan B c6 6ng khoi

6. Ké hoach kiém soat khi thai dw kién trong thei gian téi (néu ré ngi dung

22
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Dai dién co s
(ky tén, déng dau)

23
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Phu luc 5
MAU VAN BAN BAO CAO THONG TIN NGUON THAI KHI THAI
CONG NGHIEP
(ban hanh Kém theo Théng trsé ~ /2016/TT-BTNMT ngay ~ thdng nam
2016 cua Bo truong Bo Tai nguyén va Mai truong)

(1) CONG HOA XA HQI CHU NGHIA VIET NAM
S S Pic lap — Tu do — Hanh phtc
V/IV: béo céo thong tin ngudn thai khi thai
cong nghiép cua (1) Dia danh, ngay ....... thang ........ nam.........

Kinh gti: Tong cuc M6i truong

I =T T o7 Yo SRS
2. Dia Chi tru SO ChINN: Lo

3. Ho va tén ngudi dai dién c6 tham qUYEN CUA CO SO ..vrvereeereeeeereereeernenes
S4 dién thoai: v..o.veeeveeveeennn, = T EMail.eeveeeeeeeeeeeeenn,
4. Tén can bo chiu trach nhiém bao cao théng tin:..........cc.cooo ool

5. Chlng t6i gui kem theo van ban nay Ban bao cao thong tin nguoén thai
khi thai cong nghiép dé Tong cuc Mai truong thuc hién tong hop thong tin, kiém
ké khi thai cong nghiép.

6. Chiing t6i cam két da bao cdo trung thuc, thuc hién ddng, day du tréch
nhiém, cac quy dinh, yéu cau ve kiém soat nguon thai khi thai cong nghiép qua
trinh san xuat.

Pé nghi Téng cuc M6i trudong xem xét tong hop théng tin ngudn thai khi
thai cong nghiép.

PAI DIEN CO THAM QUYEN CUA (1)
Noi nhan: <Ky tén, déng dau>
- Nhu trén;
- S6 TN&MT noi dit co so;

Ghi chu: .
(1) Co s6 bao cao thong nguon thai khi thai cong nghiép.

24
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B. THONG TIN KHAC:

1. Thoi gian van hanh ciaa ngudn thai

, Sotuan | | Ségivhogt
. ... | Séthanghogt | hoatddng o t?u% coon | @gng trung
stT | Nouonthai | gsng trong ngm | trung binh | 4¢Ng trung - binh trong
(*) ] trong trong tuan ngay
(thang) thang (ngay) )
(tuan) (9i0)
1
2
3
4
Ghi chu:
- (*): Dién sd thtr ty ciia ngudn thai d& khai béo tai phan B
2. Xik Iy khi thai:
Thei gian | Hiéu
Logi khi | Nguén thdi o dwavao | QuaXi
STT thai *) Bi¢n phap xa ly van hanh Iy
(nam) (%)
1 | Buitong ] Khéng loc bui
] Loc bui tinh dién
1 Loc xoay Cyclone
] Loc bang vai Fabric Filter
"] Loc xoay nhiéu tang
Multicyclone
I Loc uédt
1 Khéc
2 | Bui 1 Khéng kiém soat
PMzo " Loc bui tinh dién
1 Loc xoay Cyclone
I Loc bang vai Fabric Filter

26
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Thoi gian | Higu
Logi khi | Nguén thdi L dwavao | quaxw
STT thai *) Bi¢n phap xa ly van hanh Iy
(nam) (%)
(] Loc xoay nhiéu tang
Multicyclone
] LocC uot
(1 Khéc
3 | Bui 1 Khéng kiém soat
PMzs "I Loc byi tinh di¢n
1 Loc xody Cyclone
71 Loc bang vai Fabric Filter
"] Loc xo0dy nhiéu tang
Multicyclone
] LocC uot
1 Khéc
4 | S0, 1 H¢ théng FDG
(1 Khac
5 | NOy [1 Str dung xuc tac SRC
1 Khac
6
Ghi chu:
- (*): Dién sd thtr ty ctia ngudn thai d& khai béo tai phan B
3. Thong tin vé 6ng khoi:
Toadd | Chieucao | pugng | npiat | AP Luu
Naudn thai dat den miéng thai trung | khi thai
stT |9 - diém X cia | i Gaa | yrung E)‘lnh (Nm%h)
ong | §ng khéi | p mm
X | Y| kneilbng | ooy | H)
thu khi (m) | (M)
27

- 217 —




Nguén thgi | Teadd | Chieucao | Pudng | Nhiét | Ap Luu
STT *) (VN 2000) tinhtemiat | kinh | dokhi | sudt | lwong
dat dén miéna thai truna | khi thai |
1
2

Ghi chu:

- (*): Pién sd thtr ty ciia ngudn thai d& khai béo tai phan B ¢6 6ng khoi

4. Ké hoach kiém soat khi thai du kién trong thai gian téi (néu ré néi dung

va thoi gian ldp dat thiét bi, thay déi nhién ligu, dng khéi, xi Iy khi

28

— 218 —



Tai ligu 3-1

VN &JP expert meeting 2
2016/22th/ July

Japanese Idea of a Manual
for Capacity Building
of an Environmental Manager in a Plant

Japan environmental management
association for industry (JEMAI)

Expected Environmental Manager’s role in a plant
for Pollution Prevention

=

To supervise an operation of facilities from which emit air
pollutions ( Check of fuel and raw materials)

2. Maintenance of treatment equipment of emission gases
(Check and repair)

3. Maintenance of continuous emission monitoring system(CEMS)
( Periodical check and calibration )

4. Measurement of emission gases
(Recording concentration of air pollutants and calculation of
total amount of air pollutants)

Ul

. Emergency countermeasures in case of accidents

. Coordination with authorities and communication with local
residents

)]
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Measures in own Plants

EAir Pollution {2 Industrial 3 Technologies {4 Measurement (5 Global Warming 6 Air Pollution |7 Role of
Z[and Emission to Reduce Air  [Technology of [Countermeasure [Controlin Large [Environmental
Necessary 2 § Environmental {Source Pollutants Air Pollutants and Technology [Plants, and Managers in plants
Knowledge a @ [Problems Registration (Co-Benefit) Recommendation
o and Inventory on Advanced
Technology
Necessity of Environmental | | v

Significance of Compliance |V v v

Technical Matters in Laws

¢ v v
and Regulations
Calculating and Reporting v v
Emission
Significance of Emissions || | v
Management
Treatment Mechanism and
Types of Environmental v v
Equipment
Maintenance of v v
Environmental Equipment
Necessity of Maintenance of v v
CEMS
Installation and Periodic v v
Check of CEMS
Profits of Energy sl v
Conservation
Optimized Operation for v v

Energy Conservation

Investment Decision on
Energy Conservationand  ||v'|v v v
Pollution Prevention

Environmental Aspect

Features of the Industrial V|V v

Sector

Suggesting Solutions to an v P
Owner

Communlcatlon with local v P
residents

* As for Owner, checked in especially important duties.

1. Air Pollution and Environmental Problems

Points of learning:

pollutants.

Learners should understand background of the need for air pollution control and
significance of preventing air pollution through understanding Health Damage by air

1.1 Air Pollutants and Health Damage
1.1.1 Sulphur Oxides and Health Damage
1.1.2 Nitrogen Oxides and Health Damage
1.1.3 Dust and Health Damage
1.2 Air Pollutants and Environmental Damage
1.3 Global Warming Problem Caused by green house
gases(GHG) such as CO,
1.4 Air Pollutant Sources
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2. Industrial Emission Source Registration and Inventory

Points of learning:
Companies should understand the contents of circular and related regulations properly.

Regarding the circular on Industrial Emission Source Registration and Inventory, they need
to lean how to calculate an amount of pollutants in emission gas and report properly to

authorities.
They understand that it is not only a tool to grasp current status but also for reducing

emission further.

2.1 Purpose and Significance of Emission Source Registration
2.2 Methods of calculation ways of amount of emission
gases according to the Circular
2.2.1 Calcuration of amounts of emission gases by using
data of CEMS
2.2.2 Calcuration of amounts of emission gases by using
emission coefficients
2.2.3 Calcurationof amounts of emission gases based
on mass balances

Reference:
55/2014/QH13, No.38/2015/ND-CP, QCVN for each gas

3. Air Pollution Control Technologies (1)

Points of learning:
Learners understand how to reduce pollutants in flue gas based on the mechanism of

abatements and maintain them. Especially, the periodical maintenance is significant
to maintain high performance and minimize troubles in equipment installed in own

plants

3.1 Desulfurization Technology

3.1.1 Types and Mechanism of Flue-Gas Desulfurization Process
3.1.1.1 Lime Slurry Absorption
3.1.1.2 Magnesium Hydroxide Slurry Absorption

3.1.2 Function, Operation and Maintenance of Flue-Gas Desulfurization

Equipment

3.1.2.1 Function of Flue-Gas Desulfurization Equipment
3.1.2.2 Scaling Prevention
3.1.2.3 Raising Temperature of Processing Gas
3.1.2.4 Maintenance
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3. Air Pollution Control Technologies (2)

3.2 Denitrification Technology
3.2.1 Law-Level NOx Combustion Technology
3.2.1.1 Methods of NOx Suppression
(Fuel Improvement and Combustion Improvement)
3.2.1.2 Law-Level NOx Combustion Technologies

3.2.2 Flue-Gas Denitrification Technology
3.2.2.1 Types and mechanisms of Flue-Gas Denitrification Technologies
3.2.2.2 Selective Catalytic Reduction (SCR)
3.2.2.3 Selective Non-Catalytic Reduction (SNCR)
3.2.3 Function, Operation and Maintenance of Flue-Gas Denitrification
Equipment
3.2.3.1 Check and Maintenance of Denitrification Equipment
3.2.3.2 Long-Term Operation Plan

3. Air Pollution Control Technologies (3)

3.3 Dust Collection Technologies
3.3.1 Types of Dust Collectors
3.3.1.1 Electrostatic Precipitator (EP)
3.3.1.2 Bag Filter
3.3.1.3 Centrifugal Dust Collector
3.3.1.4 Scrubbing Dust Collector
3.3.2 Dust Collector Maintenance
3.3.2.1 Electrostatic Precipitator
3.3.2.2 Bag Filter
3.3.2.3 Centrifugal Dust Collector
3.3.2.4 Scrubbing Dust Collector
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4. Measurement Technologies of Air Pollutants

Points of learning:

The Circular on Industrial Emission Source Registration and Inventory, provides the
method of calculation of the amounts of pollutants in emission gas based on data
from CEMS. Conducting a periodical maintenance and calibration is very important to
collect accurate monitoring data.

4.1 The regulation of Continuous Emission Monitoring System
(CEMS) (Performance requirements, record of data etc.)

4.2 Types of CEMS

4.2.1 Types and principals of CEMS for determination of SO2,
NOx and Dust

4.2.2 Attention points for settlement of CEMS

4.2.3 Management of data
( Treatment of unit;ppm->mg/m?3)

4.2.4 Periodical maintenance and calibration

5. Global Warming Countermeasure and Technology

Points of learning:

Both saving fuel cost and reducing air pollutants can be achieved by burning at an
appropriate air ratio in combustion facilities. Besides combustion control, learner can
learn technologies for CO, reduction to apply to plants.

5.1 Global Warming Countermeasure in Each sector

5.2 Energy Conservation by Combustion Control

5.3 Examples of CO, Reduction Technology in each sector
(Power plant, steel, cement and chemical plants)
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6. Air Pollution Control in Large Plants, and Recommendation
on Advanced Technology

Points of learning:

Explanation for applying knowledge of ‘3. Air Pollutants control technologies’ through
exemplifying typical production process and emission control system in each industry
sector. Also the introduction of advanced technologies made in Japan.

6.1 Coal-Fired Power Plant
6.2 Cement Plant

6.3 Steel Plant

6.4 Chemical Plant

7. Role of Environmental Managers in plants

Points of learning:

Expected roles and actions for environmental managers in plants will be described.
For reference of successful experience, the pollution control manager system in Japan
is also introduced in this section.

7.1 Suggesting Solutions to an Owner

7.2 Instructing and Educating Operators

7.3 Role of Environmental Manager to Build Functional Organization
for Environmental Management

7.4 Communication with local residents

7.5 Pollution control manager system in Japan
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We should discuss and determined at this
meeting as follows

» Fixing Contents of Manual
» Assigning for Writing Chapters

» Time Schedule
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Tai ligu 3-2

CHE PO QUY DPINH TONG THAI LVONG
CUA NHAT BAN VA PHUONG PHAP
DANH GIA HIEU QUA GIAM PHAT THAI
S DUNG MO HINH MO PHONG

TABATA TORU
Cong ty Surikeikaku

NOI dung

1. Vé tiéu chuan quy dinh tdng thai lwong ctia Nhat Ban
1. 1 Luat Phong chéng 6 nhiém khéng khi ctia Nhat Ban
1. 2 Tiéu chuan quy dinh tdng thai lwong
1. 3 XA&c dinh pham vi déi twong ap dung quy dinh tdng
thai lwgng va gia tri dwoc quy dinh
2. Vé phwong phap danh gia hiéu qua gidm phat thai st
dung mé hinh mé phéng
2. 1 Muc dich st dung md hinh mé phéng
2. 2 D liéu can thiét cho md hinh mé phdng
2. 3 Ap dung két qua tinh toan dé lwa chon giai phap
3. Két luan

2
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1. Ve ché dé quy dinh téng thai
lwong cua Nhat Ban

1.1 Luat Phong chong 6 nhiém
khong khi caa Nhat Ban (1)

e Muc dich la bao vé sirc khée cua ngudi
dan bang viéc dam bao tiéu chuan moéi
trwdng thong qua quy dinh vé phét thai
khoi bui (bao gdbm Sox, Nox...) do hoat
ddng clia cAc nha may va co s& san xuat.
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1.1 Luat Phong choéng 6 nhiém
khong khi ctia Nhat Ban (2)

A A Tiéu chudn phat thai chung
¢ Tleu Chuan quy Chét dbi twong: Bui_ )
Quy dinh ap dung dong nhat cho toan bé cac dia phwong, do chinh pha
dinh bao gbm
tiéu ch uan phat Tieu chuén phét thai dac bit
Chét d6i tweng: Sox, bui
thai Chung tieu Quy dinh do chinh pha ban hanh

chuan phat thai
dac biét, tiéu
chuan he sO phat

Tiéu chuan hé sé phat thai
Chét d6i twong: Bui, chat doc hai
Quy dinh do tinh thanh ban hanh

Mtrc d6 6 nhiém

Tiéu chuén quy dinh

thai cua cac tinh téng tha lueng (gém
thanh, tiéu chuan ey
quy d|nh tong (Nig?(t déi twong: SOX,
thal |U’O’ng S:gﬁgr:]r;do tinh thanh
Pham vi quy dinh 5

1.1 Luat Phong chong 6 nhiém
khong khi cua Nhat Ban (3)

- Tiéu chuan phat thai chung
— Tiéu chuan phat thai ap dung dong nhat trong ca nwéc dbi
v&i ngudn thai cb dinh (quy dinh gi&i han cho phép tay theo
chung loai va quy mé thiét bi dét) = Tiéu chuan quy dinh
“néng do”

« Tiéu chuan phét thai dac biét (SOx, bui)

— Tiéu chuan ap dung thay thé cho tiéu chuan chung dbi voi
toan bo khu vire tap trung thiét bi hoac khoanh vung moét bo
phan = Tiéu chuan quy dinh “néng do”

« Tiéu chuan hé sé phat thai cta céc tinh thanh (bui, chat déc
hai)

— Tiéu chuan nghiém ngat hon so v&i hai tiéu chuan trén va
do cac tinh thanh ban hanh =Tiéu chuan quy dinh “ndng do”

6
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1.1 Luat Phong chéng 6 nhiém
khong khi caa Nhat Ban (4)

e Tiéu chuan quy dinh tbng thai lwong (SOx, Nox)

— Céac dia phwong khé dat dwoc quy dinh vé moi
trwéng khéng khi theo 3 loai tiéu chuan trén tw 1ap ké
hoach gidm thiéu tdng thai lwong va ban hanh tiéu
chuan quy dinh vé téng thai lwong

— Tiéu chuan quy dinh téng thai lwong la gi¢i han cho
phép cla “toéng lwong” phat thai ra méi trwérng khdng
khi tlr cac ctra thai cda tirng nha may va co sé san
Xuat c6 quy mé dwoc chi dinh =Tiéu chuan quy dinh
“tdng thai lwong”

1.2 Tiéu chuan quy dinh téng thai lwong

(1)

Muc dich

« Chat lwgng moi trwdng khdng khi cdia cac db thi
I&n khdng dworc cai thién néu chi chi ap dung
tiéu chuan phat thai chung dong nhat trén toan
quodc
l \

« Khdéng phai la tiéu chuan phat thai chung dong
nhat toan quéc ma la quy dinh han ché lvong
thai v&i mirc d6 tuy theo tirng do thi lon
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1.2 Tiéu chuan quy dinh téng thai lwong
(2)

Qua trinh xay dwng tiéu chuan quy dinh téng thai lwong
« Thong qua mé phong tinh trang phét tan khi thai, dw doan khu
vue Vgt ngwdng tiéu chuan moi tredng, tim ra ngudn phat

thai gay hwéng lén dén tinh trang vwot nguwéng tiéu chuan moi
trwong

l

e Xac dinh muc tiéu glam tdng lwong thai tir cac nha may chi
dinh (K& hoach gidm téng thai lwong)

l

« Xay dyng tiéu chuan quy dinh téng thai lwong nham dat dwoc
muc tiéu giam phat thai

9

1.2 Tiéu chuan quy dinh téng thai lwong
(3)

Phwong phap quy dinh di véi nha may va co s& san xuat

« Tiéu chuan quy dinh téng thai lwong NOx dbi v&i “nha
may chi dinh” ctia Nhat Ban gém 2 phwong thirc

— Phuwong thire tinh lwgng nguyén nhién liéu s dung
(A)
— Phwong thire tinh lwong thai co ban (B)

« “Nha may chi dinh” 1a nha may, co' s& san xuat ma “thiét
bi phat thai NOx cua nha may, co s& do sir dung nguyén
nhién liéu phét thai nhiéu hon so véi tiéu chuan”. Luong
thai nay phai nhiéu hon hodc bang 80% téng lwong thai
NOX clia cac hha may, co s& san xuét trong ving

10
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1.2 Tiéu chuan quy dinh téng thai lwong
(4)

Phwong thirc tinh lwgng nguyén nhién liéu st dung (A)
 Quy dinh bang lwong thai cho phép twong rng v&i lwong nhién
liéu str dung
Q=a-Wp
* Q : Lwong thai cho phép (m3N/h)
* a: Hang s6 ma nguwoi dirng dau tinh thanh quy dinh
nham dat dwoc muc tiéu giam phat thai
« W : Lugng nguyén nhién liéu st dung dwgc quy doi ra
dau nang (kL/h)
* b : Hang s0 trong pham vi tir 0.8 dén 1.0 ma ngudi ding
dau tinh thanh quy dinh

Vi du c&c hé sé ctia thanh phé Yokohama, Kawasaki la a=1.37, b=0.95

11

< Can giam lwong thai
1 tr Q1 xudng Q2

@1

L [

Lwong nhién liéu

cang I&n thi lwong
thai cho phép cang
nghiém ngat
!
Thiét bi quy md cang
|&n thi lwong phai
giam cang nhiéu

Q1:Lwong thai hién tai cia nha may
Q2:Lwong thai cho phép twong trng véi lwgng nhién liéu nha

may st dung a9 -




1.2 Tiéu chuan quy dinh téng thai lwong
(5)

Phwong thirc tinh lwgng thai co ban (B)

* Quy dinh dm v&i lwong khi thai bang tdng thai Iuo’ng tinh theo Iy
thtra hang s6 cta nha may dwoc quy dinh déi véi tirng loai thiét bi
hoac co s& phat sinh khai bui

Q=k-(2C-V)

* Q: Lwong thai cho phép (m3N/h)

k: Hang sb tdi da la 1.0 ma nguo’l dirng dau tinh thanh ban

hanh nham dat dwo'c muc tiéu gidm phat thai

L : Hang sbé trong pham vi tir 0.8 dén 1.0 ma ngudi dirng dau

tinh thanh ban hanh

V : Lwong khi thai cta thiét bi (Fm3N/h, chuyén déi néng

dod oxy dw thira 0%, kho)

C : Hé sé cua thiét bi, co s& do nguoi dung dau tinh thanh
ban hanh dbi véi tirng loai thiét bi, co' s&

Vi du vé hé s6: Thu dé Tokyo k=0.51, L=0.95
Phu Osaka, thanh phé Sakai k=0.6, L=0.95 1 3

Lwong thai co ban claa
nha may chi dinh:Lwong

twong dwong véi phan
khi thai trwéc khi giam
Q=k(zC-V)L

Can giam lwong thai
tr Q1 xubng Q2 Lwong khi thai cang Ién thi
lwong thai cho phép cang

nghiém ngat

IC-V

Lwong khi thai twong ng

loai thiét bi, co s& san xuét
trong trwd'ng hop co sé van
hanh dwoc phan loai

,V1 V2 V3 N
Q1:Lwong thai hién tai cua nha may

Q2:Lwgng thai cho phép phu hop lvgng khi thai ma nha may dwoc 14
phan loai — 233 —




1.2 Tiéu chuan quy dinh téng thai lwong

(6)

Phwong thire tinh lwong
nguyén nhién liéu st dung

(A)

Phwong thire tinh lwong thai
co ban (B)

Uu diém

Trong trwdng hop céc loai co s&
phat sinh khoi bui khéng nhiéu,
lwong nguyén nhién liéu st dung
vé co ban ty |& v&i lwong thai NOx
thi viéc ap dung phwong thirc nay
la don gian

Trong trwong hop du lwong
nguyén nhién liéu s dung nhw
nhau nhwng mdi loai co s& phat
sinh khéi bui lai c6 dac diém phat
thadi NOx khac nhau thi bang viéc
xac dinh hé sb chi tiét déi véi tirng
loai co s&, c6 thé dwa ra quy dinh
céng bang cho céac loai co s&

Nhworc
diém

Trong trwdng hop nhiéu loai co sé&
phat sinh khoi bui, do khéng quy
dinh chi tiét dbi v&i trng loai nén
phat sinh tinh trang khéng céng
bang

Khi xac dinh hé sé dbi voi cac co
s&, doi hdi nhiéu thao tac nhw diéu
tra hién trang phat thai cta nhiéu
loai hinh co s& gay khai bui, tinh

hé sb phat thai...
15

1.3 Xé&c dinh pham vi doi tweng ap dung quy
dinh tong thai lwoeng va gia tri dworc quy dinh

Qua trinh xay dwng tiéu chuan quy dinh téng thai lwong
« Thong qua mo phong tinh trang phat tan khi thai, dw doan khu

vure vuot ngudng tieu chuan moi trwdng, tim ra ngudn phat
thai gay hwédng Ién dén tinh trang vuwot nguwéng tiéu chuan moi

trwdng

l

o Xac dinh muc tiéu glam téng lwong thai tir cadc nha may chi
dinh (K& hoach giam téng thai lwong)

l

« Xay dwng tiéu chuan quy dinh téng thai lwong nham dat dwoc
muc tiéu giam phéat thai
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2. Vé phwong phap danh gia
hiéu qua giam phat thai
str dung mo6 hinh mo phoéng

17

2.1 Muc dich st dung mo6 hinh mo phong

« S dung dé diéu tra can giam thiéu lwong thai
tr ngudén nao nham dwa néng dd 6 nhiém khong
khi vé dwéi ngwéng tiéu chuan moi trwdng

« S dung dé xac nhan giai phap dwa lwong thai
vé dudi tiéu tuan moi trrong théng qua tinh
ndng dd 6 nhiém trong trwdng hop han ché phat
thai

18
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2.2 Dirliéu lwong thai can thiét cho mé
hinh m6é phéng (1)

« Nha may, co s& san xuat

— Thong tin vé vj tri (kinh do, vi do)

— Do cao, dwong kinh éng khoi

— Lwong thai, hoac tdc dd khi thai

— :Tgc_yng nhién liéu s dung, tinh trang cua nhién
iéu

— Quan hé gitra thiét bj dét va 6ng khoi

— Thei gian van hanh thiét bi dét (theo ngay trong
tuan, theo thang, theo mua)

— C6 thiét bj khtr lwu huynh khéng va ty 1& khir lwu
huynh

19

2.2 Dirliéu lwong thai can thiét cho mé
hinh moé phong (2)

« Oto
— Lhoai x)e (model, nam, phuwong phap x ly khi
thai...

— Trong lwvong (trong lwong xe, trong lvong van tai)
— Lwong lwu thong doi voi tieng loai xe (dwdng cao
téc, dwdong ‘phc“> hep)
— Thong tin vé duwdng xa
e Toa d6 dwdng va khoang cach gilra cac diem
dau cudi ‘ ‘
» Dang dudng (bang phang, cau trén cao,
kénh...)
» SO lan xe chay

20
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2.2 Dirliéu lwong thai can thiét cho mé
hinh m6é phéng (3)

e Tinh hinh kinh té, xa héi
— Dan sb tirng khu vuc
— Lwong tiéu thu nhién liéu cua tirng khu viee
— S6 co s& san xuat trong tirng khu vwe
— Dién tich ting khu vic, chi tiéu doi véi tirng
khu vieec vé lvong thai

21

2.3 Vi du danh gia hiéu qua chinh sach
& Viét Nam
Lay khu vie trung tam thanh phd Ha Noi lam khu vwe nghién

ctru, dwa trén di liéu ndm 2008, 1ap kiém ké khi thai nam
2015 va dy doan nong do bang phwong phap mé phong

Muc Noi dung
Chat 6 nhiém SOx. NOx. PM. CO
Ngudn phat sinh Ngudn cé dinh va di déng
Thoi gian tinh 2008, 2015
Khu vwec nghién ctru Trung tam Ha N6i 50km X 70km
Do phén giai 1km X 1km
D liéu st dung D@ liéu khi twong, moi tredng khdng khi

22
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« Ban do6 phan bd
néng d6 NOx nam
2008

23

. Ban db phan bé
SOx nam 2008
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2.3 Vi du danh gia hiéu qua chinh sach & Viét
Nam: Phan tich vai tro caa nguon thai doi vé&i

nong dd tinh toan (NOx)

Noéng dé tinh toan theo phwong phap md phéng (ug/m3)

Tén tram quan | Nha Téng
trac may | Buong | Buong ) Puong | Thwong | Dan (g/m3)
quy cao pho | May bay séat mai sinh
mo tbc nhd '
I&n
Hanoi Univ 4.9 72.0 8.0 0.0 0.2 3.4 11.1 99.7
. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
' 4.9% 72.3% 8.0% 0.0% 0.2% 3.4% 11.1% 100.0%
CEMMA 0.5 96.0 8.8 0.0 0.2 3.8 15.5 124.9
. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
0.4%) | (76.9%) | (7.1%) |(0.0%) |(0.2%) |(3.0%) |(12.4%) |(100.0%)
IESE 0.3 64.3 8.0 0.0 0.3 3.9 17.9 94.7
. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
0.3%) | (67.9%) | (8.4%) |(0.0%) |(03%) |(4.1%) |(18.9%) |(100.0%)
HMESNC 1.1 70.3 8.3 0.0 0.2 4.2 20.0 104.2
. 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
(1.1%) | 67.5%) | (8.0%) |(0.0%) |(0.2%) |(4.0%) |(19.2%) |(100.0%)
CEM 0.1 67.3 8.2 0.0 0.3 2.8 9.2 87.9
(01%) | (76.6%) |(9.3%) | (0.0%) |(0.3%) |(32%) |(10.5%) | (100.0%)
LD

2.3 Vi du danh gia hiéu qua chinh sach Q’Viét
Nam: Phan tich vai tro caa nguoén thai doi vé&i

nong dd tinh toan (SOx)

N6ng do tinh toan theo phwong phap md phéng (ug/m3)

Tén tram quan . ‘ ] Téng
trac Nha | Buong | Buong ] Puwong | Thwong | Dan (Hg/m?®)
may cao phd | May bay St mai sinh
I&n téc nho '
Hanoi Univ. 7.6 3.9 0.3 0.0 0.3 5.9 4.6 22.7
' (33.6%) | (17.3%) | (1.3%)| (0.0%)| (1.3%)| (26.1%)| (20.4%) | (100.0%)
CEMMA 0.9 5.2 0.4 0.0 0.3 6.7 6.4 19.9
4.5%) | (26.1%) | (2.0%)| (0.0%)| (1.5%)| (33.7%)| (32.2%) | (100.0%)
IESE 0.5 4.2 0.3 0.0 0.4 6.9 7.4 19.7
2.5%) | (21.3%) | (15%)| (0.0%)| (2.0%) | (35.0%)| (37.6%)| (100.0%)
HMESNC 1.8 4.7 0.4 0.0 0.3 7.4 8.2 22.8
(7.9%) | (20.6%) | (1.8%)| (0.0%)| (1.3%)| (32.5%)| (36.0%) | (100.0%)
CEM 0.2 3.2 0.3 0.0 0.6 4.8 3.8 13.0
(1.6%) | (24.8%) | (2.3%)| (0.0%)| (4.7%)| (37.2%) | (29.5%) | (100.0%)
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2.3 Vi du danh gia hiéu qua chinh sach
& Viét Nam
e Vi du vé dw doan hiéu quéa chinh séch

Trwdng hop dw doan twong
lai don gian
BAU (Tinh hinh nhw thong 1€)

Néu duy tri hién trang nhw
kiém k& nam 2008 thi c6 thé
dy tinh lwgng thai nam 2015
dwa trén dir liéu vé dan sb,
GDP cua tirng nhom nganh
san Xuat chinh, tinh hinh phét
trién giao thong theo quy
hoach téng thé vé nhu cau
giao thong...

Trwdng hop thire hién giai
phap doi voi 6 to

Dwv tinh lwgng thai nam 2015
trong trwéng hop bd sung vao
cac dir liéu chinh sach giam
hé s phat thai di v&i tiéu
chuan thai cta 6 t6 so Vo
hién nay (2008) la 30%

28
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2.3 Vidu danh gia hiéu qua chinh sach
& Viét Nam

« CO thé dy doan marc do gidm 6 nhiém trong noi
dé nh& thwe hién giai phap giam 6 nhiém

e CO thé dy doan khu vuc van con 6 nhiém sau
khi thwc hién giai phap

29

3. Két luan

« Vé quy dinh tdng thai lwong cta Nhat Ban
— Xac dinh lwgng thai can nghiém khac cat giam doi
V@i cac nha may chi dinh nham dat ti€u chuan mai
trweong
— Tinh trang lwgng thai phai cat gidm do vuwot
nguwdng tiéu chuan moi trwedng da dang
« Vé phwong phap danh gia hiéu qua gidm phat thai
— Can thiét phai kiém ching bang mo hinh mo
phéng vé pham vi va mre do cua quy dinh khi dwa
ra lwa chon chinh sach phu hgp doi vai tinh trang
phat thai
30
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Tai ligu 4-1

Air Pollution Control Policy of Japan

Air Environment Division
Ministry of the Environment of Japan

History of Atmospheric Environmental Policy (i)

m Air Pollution Pre-WWII

From the start of the Meiji Period (1868-1912), when policies
were advanced to promote industry, air pollution caused by soot
and smoke from factories and mines became a serious problem.

B Worsening of Air Pollution Accompanying Rapid Economic
Growth (i)

During the postwar period of rapid economic growth, industrial
growth and advancement led to worsening of air pollution.
Cases of severe industrial pollution, such as Yokkaichi asthma,
occurred as well.

*The appearance of members of the public complaining
of asthmatic symptoms in Yokkaichi (Mie Prefecture) in 1961

From the homepage of the city of Yokkaichi
2
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History of Atmospheric Environmental Policy (ii)

B Worsening of Air Pollution Accompanying Rapid Economic
Growth (ii)

In response to air pollution and other problems arising nationwide in this way,
Beginning in 1949: Local governments such as those of Tokyo, Osaka, and
Kanagawa prefectures implemented anti-pollution regulations.

In addition, the Japanese government
Established the Smoke and Soot Regulation Law in 1962
(It was amended into the Air Pollution Control Law in 1968.)

Furthermore, in response to calls advocating for the need to make clear the
basic principles on which promotion of related measures are based, such as
clarification of the responsibilities of emitters of pollutants and the duties of
government,

e |n 1967 the Basic Law on Environmental Pollution Control was established.

)

History of Atmospheric Environmental Policy (ii

B The “Pollution Parliament” of 1970

1. Overcoming the follow-up administration

e Shifting from a system of implementing restrictions
in some regions to nationwide restrictions

e Uniform base emissions standards + additional
standards

2. Strengthening restrictions to ensure conformity to
standards
e Direct penalty for violations
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History of Atmospheric Environmental Policy (iv)

B Since Establishment of the Environment Agency (1971)

1971:
1976:
1978:

1990:

1992:

1993:

1999:
2001:

2005:

Offensive Odor Control Law
Vibration Regulation Law

Massive strengthening of restrictions on nitrogen oxide in motor-vehicle
emissions (Japanese Muskie Act)

Studded Tires Regulation Law

Law Concerning Special Measures for
Total Emission Reduction of Nitrogen Oxides from
Automobiles in Specified Areas

Basic Environment Law
(Basic Law on Environmental Pollution Control abolished)

Law Concerning Special Measures against Dioxins
Ministry of the Environment established

Law Concerning Special Measures for Total Emission Reduction of Nitrogen

Oxides and Particulate Matters from Automobiles in Specified Areas
(amendment of Law Concerning Special Measures for Total Emission
Reduction of Nitrogen Oxides from Automobiles in Specified Areas)

Act on Regulation, Etc. of Emissions from Non-road Special Motor Vehicles

Outline of Air Pollution Control Policy
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Japan’s regulations on Air Pollution Control

The Basic Envi L Environmental Quality
e Basic Environmental Law Standards

Pollution from)

Air Pollution Control Act Stationary Sources

For Soot and Smoke, Particulates, VOCs

Automobile NOx/PM Act Mobile Sources

NOx, PM

Act on Special Measures

. . . Natural Sources
against Dioxins

Environmental Quality Standards

B Article 16 of the Basic Environment Law
“With regard to the environmental conditions related to air pollution, water pollution,
soil contamination and noise, the Government shall respectively establish
environmental quality Standards, the maintenance of which is desirable for the
protection of human health and the conservation of the living environment.”

The government shall establish environmental quality standards indicating the
degree to which, as policy objectives, the air, water, and other aspects of the
environment shall be protected and shall implement various measures toward
achievement of these standards.

Environmental Quality Standards on Air Pollution

m Environmental Conditions

Sulfur dioxide (SO,) Daily average hourly value of 0.04 ppm or less, and hourly value of 0.1 ppm or less.

Carbon monoxide (CO) Daily average hourly value of 10 ppm or less, and eight-hour average hourly value of 20 ppm or less.

Suspended particulate matter
(SPM)

Nitrogen dioxide (NO,) Daily average hourly value within the range 0.04 ppm to 0.06 ppm, or less.

Daily average hourly value of 0.10 mg/m? or less, and hourly value of 0.20 mg/m? or less.

Photochemical oxidants (Ox) Hourly value of 0.06 ppm or less.

Particulate matter (PM2.5)  Annual average value of 15 pg/m? or less, and daily average value of 35 pug/m?® or less.
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Air Pollution Control Act of 1968

-
Soot and SOx | Soot and smoke emitting Emission standards, order for

Nulel & I improvement, total emission control of

facilities SOx, or NOx, etc.
Soot and dust "
Hazardous substances e
(NOx etc.) —  (Amended in 2004) Best mix of voluntary efforts and
( . . emission standards, order for
VOC VOC emitting facilities improvement, etc.
~
General General Particulates emitting Compliance order for standards of
Particulates facilities structure, usage, and management
(Amended in 1989)
- N
Particulates Designated particulates Site boundary standards, order for
) emitting facilities improvement, etc.
Designated ~ <

Particulates (Amended in 1996, 2005, and 2013)

Asbestos Building work etc. that h
( ) . & . Having standards for building work etc.,
emits designated

ul prior notification, etc.
particulates

(Amended in 2015) Emission standards, order for
Mercury |( mercury emitting facilities J improvement, etc

Hazardous air pollutants (HAPs) Lstandards, warnings, etc,

J
(Voluntary efforts (e.g. PRTR), control9 J

Emission from vehicles Vehicles J [Exhaust emission limits

!

Measurement and Monitoring of Air Environment E

Role of national and local government in
tackling air pollution

* Establishing the law
National government

.. , * Establishing environmental standard and
(Ministry of the environment)

emission standard

* Preparing technical guidelines and manuals
* International cooperation

* Implementation of the law (checking the
registration statement of facilities, order
* Prefecture(47) for reports on emissions, on-site inspection
 ordinance- etc.)

designated city (83) Enacting the agreement on pollution
prevention

* International cooperation
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Stipulations of Air Pollution Control Act
in relation to stationary sources

@ Registration of Soot and smoke
emitting facilities

-> order for changing the plan of
such as structure of facilities or the
way of treatment of emission gases

€ Compliance of emission standards
- order for improvement

€ Monitoring, record and archiving
data of emissions

@ Order for reports and on-site
inspection of status of facilities

€ Conducting constant monitoring
of air quality

Implementation status in 2014

On-site inspection 14,731
Order for changing 0
the plan
Order for 0
improvement

Administrative
advise

3,605

4 Conducted by business operator

4 Conducted by local government
11

Changes in Annual Average Concentrations of SO,
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Changes in Annual Average Concentrations of NO,

1997-1999
Regulations on Diesels

Enforcement of NOx PM Act
l Enforcement of regulations on VOC

|

13

Changes in Annual Average Concentrations of SPM

1997-1999
Regulations on Diesels

Enforcement of NOx PM Act
l l Enforcement of regulations on VOC

V
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Trends of PM2.5 concentration in Japan

* Annual average PM2.5 concentration is on a decreasing trend.
e However, the achievement rate of the Air Quality Standards are low (approximately 30-40 %)

AQS (Annual

average) O

Establishment
of AQS

(FY)

APMS RAPMS
I Achievement status of AQS (RAPMS)
Achievement status of AQS (APMS)

Urban region RAPMS Rural region

Survey results from Fine particulate matter etc. exposure impact measurement survey
(Ministry of the Environment)

[APMS (Ambient air pollution monitoring station)] A monitoring station which monitors the state of ambient air pollution in residential areas
[RAPMS(Roadside air pollution monitoring station)] A monitoring station which monitors the state of pollution from automobile exhaust by the roadside

* The monitoring results from FY2001 to FY2009 are by the pilot monitoring project conducted by the Ministry of the Environment, Japan. Since FY2010, nationwide
monitoring has been started by local governments through standard monitoring methods.

* Regulations of soot and dust or dioxin emissions for waste incinerators, diesel vehicle emissions, etc. are appreciated as they contributed to the reduction of PM2.5 in the
air environment 15

Achievement Status of
PM2.5 Air Quality Standards

2013 (APMS) /. 2014 (APMS) e

A H : Stations where AQS has Not been achieved
QO : Stations where AQS has been achieved

e The Air Quality Standards have not been achieved in the large urban regions and in

Western Japan 16
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Trends of achievement rate of air quality standards (AQS)

* The achievement rate of AQS in 2014 is 37.8%
* Especially, the achievement rate in short-term standard is low.

Air quality standard Long-term standards short-term standards
2010 2011 2012 2013 2014
(34 stations) (105 stations) (312 stations) (492 stations) (672 stations)

[Long-term standard] Annual average is less or equal to 15 pg/m3
[Short-term standard] Annual 98 percentile value of daily average is less than or equal to 35 pg/m3

17

Comprehensive Efforts on PM2.5 (December 2013)

Goal 1 Goal 2 Goal 3
To secure the safety and To achieve Air Quality To share clean air among
reassurance of our nation Standards the whole Asian region
v Improvement of v' Phenomenon v .
- . Promotion of
forecast/prediction clarification of PM2.5 .
. collaboration in the
accuracy and Examination of .
. region
v’ Issuance of alerts reduction measures
Projects serving as a foundation for these efforts
v' Accumulation of v' Clarification of v' Building of v' Enhancement of v' Accumulation of
Source Information Secondary Simulation model environmental air information on
Generation quality monitoring Health effects

Mechanism




The Intermediate Summary Proposal for the National Interim Emission Control
Measures for Fine Particulate Matter

of the Central Environment Council Air/Noise and Vibration Committee , Expert Committee on Fine Particulate Matters

National immediate measures for reducing emissions of PM2.5 is

summarized in March, 2015.

[summary] Based upon the fact that there have been issues to be scientifically clarified with regard to the
PM2.5 generation mechanism or attributable proportion of individual source, the short, mid- and long-
term agendas should be sorted out and the step-by-step measures should be promoted.

[Short-term Agenda]

Based on current knowledge, existing air pollution control policies will be further promoted, with the perspective of

PM2.5 measures.

e The strengthening of emission regulations of soot and dust, and nitrogen oxides (NOx) will be reviewed.

e The introduction of measures against evaporative fuel emissions, etc., will be reviewed.

In addition, measures against motor vehicle emissions, etc. will be steadily implemented.

[Mid- and Long-term Agendas]

Phenomenon clarifications, information gathering, etc., which are fundamental to addressing comprehensive
measures, will be worked on, and, depending on progress, additional measures will be examined.
e The status of Volatile organic compounds (VOC) which have high ability of generating PM2.5 and

photochemical oxidant will be clarified, and countermeasures of them will be examined

e Air pollution sources with high attributable proportion will be estimated through source information

gathering and advanced simulation, etc.

19
PM2.5 component measurement
(Variation in number of monitoring point)
2011 2012 2013 2014
Hokkaido/Tohoku 1(1) 4 (1) 13 (1) 18 (2)
Kanto 17 22 (1) 33 (1) 40(2)
Hokuriku/Chubu 11 15 38 (1) 39 (2)
Kinki 12 (1) 21 (1) 28 (1) 32 (1)
Chugoku/Shikoku 9 13 19 (1) 20(1)
Kyushu 8 (2) 12 (5) 21 (6) 31 (6)
Total 58 (4) 87 (8) 152 (11) 180 (14)
( ) conducted by National government
Based on the guideline of the survey, the national government measures
background conditions such as in remote island
20
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Results of PM2.5 component measurement (2014)

EC 4%
o
other 27% Nat k', Mg?*

,Ca%* 2%

Cl 0%
NO, 3%

Na+,K+M
g2+,Ca2+ . S
2% NO, 6% CI'1% No K e
X NOy, 7% CF1% 2" 50,2 33%
NH,*10% S0,* 25% S0,* 24%
APMS  Mass concentration 14.3pg/m?3 RAPMs Mass concentration 15.0ug/m? Background Mass concentration 10.3ug/m?
No. of station: 102 No. of station: 34 No. of station: 19

* Concentration of Elemental Carbon at RAPMS are slightly higher than
other stations.

e Concentrations of Nitrate ion and Elemental Carbon are lower, and
concentration of sulfate ion is slightly higher at background.

Case Study
Combined application of the tools
in policy making
- VOC Regulation -

22
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Key considerations in
establishing environmental policy

* Assess current and predict future - Direct regulation )

. . [ ]
missions S | . .
N . . OCIa * Give economic
* Determine appropriate responses incentive

based on assessment (change raw
materials, production processes, nee d S * Adopt voluntary
waste treatment) action

* Available technologies etc.../

Scientific Human
knowledge

) resource
Technical

Tools

N

Cost
5 Estimation 4

23

This presentation will focus on how some
of these elements are applied to...

Volatile Organic Compounds (VOCs)

24
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What is VOC

Volatile Organic Compounds(abbreviation; VOC)

Main VOCs; Toluene , Xylene, Ethyl acetate etc.
(200 kinds of VOCs)

It is included in a Solvent (thinner), Adhesive,
Ink for melting paint.

One of the cause of SPM* and Photochemical
oxidant. *SPM (Suspended Particle Matter)

25

VOC’s Reaction in the Air

NOx SOx
SecondW

SPM

Primary |particles

Natural sources Human—induced sources

.y

|

26
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Air pollution by VOC

2003/9/3 20037974

27

Key considerations in
establishing environmental policy

Social

needs

wayy

P
[

28
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Attainment rate of AQS

SPM

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Ambient Air Monitoring

Attainment
rate of AQS

No. of
stations

FY1998

<0.06ppm

Background of the policy
- social needs -

FY1999 FY2000 FY2001 FY2002

0.06 —0.12ppm

Roadside Air Monitoring

Monitoring results of SPM
and photochemical oxidant
were presented as the
evidences of lower
attainment rate of AQS on
SPM, especially in
metropolitan areas
Extremely low attainment
rate of AQS on
photochemical oxidant and
increasing annual average
values.

Photochemical

«—

oxidant

>0.12ppm

Figure: Trends in attainment rate of AQS on SPM (Top) and photochemical oxidant (Bottom) (Source: MOEJ)

Scientific
knowledge

Technical

Tools

Key considerations in
establishing environmental policy

P

(S
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Scientific knowledge & Technical Tools @

(Identify the source of emission: Emission Inventory)

1.5 million
ton

Figure: VOC emissions from stationary sources in FY2000 (MOEJ’s own study) (Source: MOEJ)

e A study by MOEJ concluded that 1.5 million ton of VOCs were emitted from
stationary sources.

¢ Solvents accounted for approximately 70% of the total.

Scientific knowledge & Technical Tools @
(expected outcome by model simulation )

VOC emissions reduction 10%

SPM AQS attainment rate 87.9% - 94.3%
Rate of stations w/o

photochemical oxidant 57.4% 71.0% 99.2%
warning

Table: Estimated impacts of VOC reduction on attainment rate of AQS on SPM and rate of stations
without photochemical oxidant warning (Source: MOEJ)

30% VOC reduction can...

* increase the attainment rate for AQS for SPM in metropolitan
areas to 93%

* increase the number of stations without photochemical
oxidant warnings by approx. 90%.
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Key considerations in
establishing environmental policy

74
Scientific
knowledge

Technical
Tools

w

Environmental

Policy

33

Policy measure for VOC control

M Statutory regulation
(20%)

Regulation based on controlling
total VOC emissions

(1) Drying facilities for chemical manufacturing

(2) Spray coating facilities, Drying facilities for
coating

(3) Drying facilities for adhesion

(4) Drying facilities for printing

(5) Washing facilities for industrial products

(6) VOCs storage tanks

~

.

B Voluntary corporate
efforts (10%)

Adopting a broad range of
emission control technologies
which are actually applicable in
reference to such technologies
actually adopted (10%)

o

Emission control via the Best Mix
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Regulation of VOC Emissions

VOC generating facilities

Notification to
set facilities
in plant

Comply with
Emissions
Standards

Measurement
& Record of
Concentrations
of VOCs

[ Order to Change a Plan ] [ Order for Improvement

~

J

Penal Provisions(Punishment)

(1) LZREEDT-DHDE IR
(2) WRATZEZERRR, BED =D DFIETHR
Q) EEBED=-OHDEIFHER

(4)
®)
(6)

FNRID 1= 8 D&z 1@ HE 3%
T¥R%kSMER
B2 >y

35

VOCKSHEHEHEFHE (Ft/4)

Results: VOC Emissions Reductions

[
o

1,398

[y
o
|

(1800t/yearly

1,090

1,065
1,005

[

Estimated volume of VOC emissions to the air

200 -

2000 2005 2006 2007

902

2008

|IIIEIEIEIIEIIEII|

820

Other source items
Food stuff, etc (fermented)
Laminate adhesives

Dry cleaning solvents
Manufacturing equipment
Cleaning Thinner

Printing ink

Industrial cleaners
Adhesives

Chemicals (new)

Fuel (evaporation gas)
Paints

776 751

2009

727 455

2010 2011
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2012 2013

Emissions from stationary sources
in Japan

1.40 million tons in FY2000

1.09 million tons in FY2005

725,000 tons in FY2013
(48% reduction compared to the 2000 level)
(33% reduction compared to the 2005 level)

[Reference]

Emissions from mobile sources in
Japan

490,000 tons in FY2005
350,000 tons in FY2009

VOC emissions have been
reduced steadily.
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International Cooperation

37

Overview o international cooperation
toward Clean Air in Asia

'Efforts by Japan, China, and Korea under the TEMM framework

O Holding of Tripartite Policy Dialogue on Air Pollution (TPDAP)
O _In TEMM17, three countries agreed to enhance cooperation through two working groups under the TPDAP

Strengthening of Bilateral Collaboration

O Cooperation with China O Cooperation with Korea
« Intercity collaboration and cooperation projects, in which local * Cooperation on PM2.5 monitoring, prediction, inventory, data
government’s or industries’ knowledge and know-how are used for sharing, etc., has been implemented.

capacity building and human resources development in the major
cities in China, have been promoted.

Collaborative Efforts with International Organizations

O Collaborative efforts with the United Nations Environment Programme (UNEP)
Establishing Joint Forum through the Asia Pacific Clean Air Partnership (APCAP) programme

O Collaborative efforts with Clean Air Asia (CAA)*
Established by the Asian Development Bank, the World Bank, and the US Agency for International Development in 2001. Acting as

NGO since 2007.
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Achievement of TEMM18
( Meaning of TEMM18 )

1 . First opportunity to check the progress of Joint Projects based on the Tripartite Joint Action Plan adopted last year
2 . First TEMM meeting after the adoption of 2030 Agenda for Sustainable Development & the Paris Agreement

( TEMM18’ Achievement )

1. Shared the recent progress in each country and confirmed continuing and expanding this Joint Action ( listed below )
2. Agreed with importance of Implementation of policies and measures from this year, to achieve goals of two
abovementioned international frameworks.

3. Agreed to sharing the experience and policies against disaster, such as Waste management generated from disaster sites.

< Review of Progress on Tripartite Joint Action Plan on Environmental Cooperation (2015) >

(9 priority areas) I.Air Quality Improvement Il.Biodiversity [ll.Chemical Management and Environmental Emergency
Response [V.Circulative Management of Resources/3R/Transboundary Movement of E-Waste V.Climate Change
Response VI. Conservation of Water and Marine Environment VII.Environmental Education, Public Awareness and
Corporate Social Responsibility VIIl.Rural Environmental Management IX.Transition to Green Economy

(Major progress on each area)

1. launching “Tripartite Cooperation Network for Environmental Pollution Prevention and
Control Technologies” as a new platform to promote matching needs and seeds on
environmental technologies.

2. Confirmed tackleing air pollution caused by PM2.5 has most priority. Agreed to enhance
information exchanges in areas of research on source of PM2.5 and technical measures to
reduce PM2.5 by utilizing the abovementioned network.

3. Hold the first workshop on marine litter with China and Korea, which should work together.
Decided to enhance exchanging information on research results of the three countries.

Tripartite Policy Dialogue on Air Pollution
(TPDAP)
B Backgounds

*Agreed to hold this Dialogue in TEMM15 in 2013
=2 WG established in accordance with the agreement on TEMM17

B Results 31 dialogue (2016/2 in Tokyo)

e 1tdialogue (2014/3 in Chaina) Exchanged information about Nation-level / Local-level
action, Monitoring/Alert, Countermeasures against automobile exhausted gas etc.

» 2" dialogue(2015/2 in Korea) Shared information about the situation of air pollution,
Countermeasures against VOCs and exhausted gas from off-road vehicle.

e 3" dialogue(2016/2 in Japan)
Shared information about the Progress of whole countermeasures against air pollution,
Current situation & Action on PM2.5.

- New Action among three nations: Discussed Strengthening the cooperation on
countermeasures against air pollution, analyzing chemical composition of Air

pollutants

* 15t meeting were held in 2 WGs
WG1(2015/9/24 in China) Discussed “Latest countermeasures against air pollution”
and “Action plan for the future”.
WG2(2015/10/15,16 in Korea) Exchanged information about “Monitoring and
prediction of air environment” and diic%%szed_”Action plan for the future”
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Framework of Inter-City Cooperation with China

Tokyo
Provinces ) Metropolitan Government
i i : (Examples of ways of cooperation)
(ngonmg, Jiangsu, )  Training in Japan Prefectures
Hebe', Canton, ShanXI) . Dispa[ching experts (Saitama’ Toyarﬂa7 Naganoi
+ Japan-China joint research Hyogo, Fukuoka)
Cities + Model project, etc
. .. Cities
(Beijing, Tianjin, _ _ ; o
Shanghai, Shenyang, < Inter_clty Cooperatlon > (Kawasakl., YOkkaIChl, Kobe,
Wuhan, Handan, sl LEl]
Xian, Xiamen, (Examples of areas of cooperation) Support organization
Chongging, Zhuha, Tangshan) + VOC emission measures (Japan Environmental
* Vehicle emission measures Sanitation Center)
(including off-road vehicles, etc)
* Dust pollution control measure of
» Support each inter-city construction works » Support each inter-city
cooperation (arrangement, » Forecast and warning system cooperation (arrangement,
coordination, etc) - Emission source analysis coordination, etc)
» Financial Management and - Monitoring, etc. ¢ Financial Management and
execution execution

Platform for Inter-City Cooperation
(Supporting Japan-China inter-city cooperation with finance and technology)

Gwdance and support Guidance and support
Provide finance

CHINA (MEP) < Intergovernmental coordination >
41
Overall coordination

Acid Deposition Monitoring Network in East Asia (EANET)

(Establishment History)
Russia * Due to the recent remarkable growth etc. of the East
Asian region, the emission amount of air pollutants
which cause acid deposition has been increasing,

Mongol and, therefore, the serious impacts of this are a
matter of concern. Regular Phase Activities started
Japan from January 2001.
Chin * The Asia Center for Air Pollution Research(ACAP) has
« been designated as the Network Center for the
Laos orea
EANET.
Thailand Vietnam Philippines (OblectlveS)
Myanmar
' * To create a common understanding on acid
cambodia deposition problems in East Asia
Malaysia

* To provide basic input on policy decision-making
towards acid deposition prevention measures

Indonesia

* To promote international cooperation on acid
deposition problems in East Asia

(Recent activities)
o New Medium Term Plan for the EANET(2016-2020) was approved at EANET IG17 in November 2015.

e The planincludes new activities such as promotion of the monitoring of ozone and PM, cand
promotion of research and technical cooperation on emission inventory.
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Asia Pacific Clean Air Partnership (UNEP)

B Backgrounds

* This program aims at enhancing partnership among
countries in Asia Pacific region through sharing experiences and knowledge
about tackling air pollution.

¢ The Joint Forum was established in collaboration with MOEJ and UNEP.

B The Joint forum for air pollution in Asia Pacific region.
e 1t meeting: 26" and 27t November, 2015 at Bangkok

* 120 participants: policy makers from 30 countries, experts, NGO, aid
organization such as ADB

* Program:

1. Sharing information of activities of existing initiatives and latest scientific
knowledge

2. Discussion about the framework of the regional assessment reports etc.

43
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Tai liéu 4-2
i :'#':% ROD *EE ;T Overview of Tokyo Metropolitan
m ﬂggﬂhﬁmma Area ﬁﬂ“ zSpecial Ward Area

(BOTHET#30 cities & towns) (23K) (23 wards)
E#E: #91,160km2 & : £9622km?
Area: approx. 1,160km2 Area: approx. 622km?2
A0 :#4205 A A0 :#190075 A
Population: approx. 4.2 million Population: approx. 9 million
\ \
N35° 41’ - \ A [ \
» A
City Hall
| city R-\01
& v ELJ:IsIands Area ~40km
(QET 9 towns & villages) ‘
AQ:#2B7F A

Population: approx. 27 thousands 1

Air Quality in Tokyo

Today

View from Ilwaida Bridge, Kasumiqgaseki, Chiyoda Ward
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Air Quality in Tokyo (2015)

General monitoring stations Roadside air monitoring station
Annual . Annual .
Substance average Coniorr.mngi Conformity | average Conilzorfnmgi Conformity
conc. monitoring St. conc. monitoring St.
oy | 0002 | 2020 | 1o0% | 0002 | 55 100%
CO o 0
(ppm) 0.2 11711 100% 0.4 1717 100%
(mSgF;m‘?) 0.019 4747 100% 0.021 sk 89 100%
(E;?n?]) 0.017 44 744 100% 0.025 34,735 97%
: Ox ;| oost | osa 0% — — —
ppm
PM2.5 0 0
(g g/md) 13.8 40747 85% 15.0 14,735 40%
3
Environmental Standards
Substance Environmental Condition
SO One-hour mean value for a day : 0.04 ppm or less,
2 and One-hour value : 0.1 ppm or less.
CO One-hour mean value for a day : 10 ppm or less,
and One-hour mean value for 8 hours : 20 ppm or less.
SPM One-hour mean value for a day : 0.10 mg/m3 or less,
and One-hour value : 0.20 mg/m3 or less.
N02 One-hour mean value for a day : within 0.04-0.06 ppm or less.
Ox One-hour value : 0.06 ppm or less.
PM2.5 One-year mean : 15ug/m? or less,

and One-day value : 35ug/m? or less.

— 266 —




Trends of the Concentration of Air Pollutants

Annual mean concentration of PM, .

*2003~ Illegal Diesel
Vehicle Elimination
Campaign

(@)

(o]
= (-]
g
% °
3 (o]
: ° . '
E 2002~ Tightening o >‘\H
E of regulations for fo) :)\._.

incinerator

2005~ VOC

Emissions Control

2010
2011

In 2001, TMG began PM, s monitoring before the Japanese Government did. The

concentration has reduced 55% during the decade. 6
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Air Pollution Monitoring Stations in Tokyo

General ambient air monitoring station (47) B Background station (1)
(Hinohara—Village)

A Altitude air monitoring station (1)

Roadside air monitoring station (35) ( Tokyo Tower : 25m.125m, 225m)

General ambient air monitoring
station(47)

(10-20m2)

Roadside air monitoring stations(35)
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Automated analyzers

PM2.5 Monitor

9
Web information @ | Tokyo Air Pollution Map Data
http://www.kankyo.metro.tokyo.jp/cgi-bin/bunpul/p101.cgi
Air Pollution Map Data (preliminary data)
Hourly data] [Daily data] [Data from Tokyo Metropolitan Government Office] [Homepage
Nitrogen dioxide M Photochemical ~ Sulfur monoxide Carbon monoxide Nitrogen
NO2] ‘w oxidant [0x] [S02] [col monoxide [NO]
Nitrogen oxides M Non-methane Temperature - Wind velocity
INOX] ethane [CHA4] hyd,r\?’slirgons [TEMP] Humidity [HUM AV
Monitoring period on display: 13:00 on June 20, 2013 to 13:00 on June 27, 2013 [JST)
[Past] — [Previous day] [6 hr. before] [3 hr. before] [1 hr. before] <> [1 hr. ahead] [3 hr. ahead] [6 hr. afjead] [Next day] — [Latest]
15:00 on 6 23, 2013 (JST)
Web information @ | Twitter
Bureau of
Environment 14
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Criteria for Issuing an Alert and Corresponding
Countermeasures(Photochemical Smog)

Countermeasures
Scale of o . _ ) .
- Criteria for Issuing an Alert Cooperating Factories and General Public
Severity ; .
Establishments™
Climatic condition that Requests for cooperation in | =Stay inside as
Forecast indicate likelihood of a high | the reduction of fuel use much as possible
concentration of pollutants «Refrain from
outdoor exercise
Warning Oxidant concentrations Advisory warning to roeduce -Report any
0.12ppm or more normal fuel use by 20% health
Alert Oxidant concentrations Advisory warning to reduce mp gn‘ment o
0 public health
0.24ppm or more normal fuel use by 40%
centers
Emergency Oxidant concentrations Administrative order to cut
Alert 0.40ppm or more normal fuel use by more

than 40%

2 Cooperating Factories and Establishments:More than 1 kiloliter per rating ability one hour (convert it into heavy oil)

15
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@ Approach to compliance

@ Employee education

S rower

Tai ligu 4-3

@ Communication with stakeholders

MApproach to compliance
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Environmental management promotion system

S rower

® The information of the meeting is notified to each company of
J-POWER group.

Environmental Management Vice
Promotion Officer president

Environmental Management J-Power Head Office

Promotion Board J-Power Business site
(Isogo Thermal P/S)

J-Power Group
Environmental Management J'POWGY_GYOUIO
Promotion Council Companies

Environmental management system of power station
= S rower

® Each power plant has appointed the environmental
management officer, and information on the conference is
notified to employees through the management officer.

Power Station

4 )

Environment
manager

Internal auditor

-
[ 4 [ 4 [ 4 [ 4

R o= P
\_ 'ﬂ‘/




Environmental management system (EMS)

Environmental partnership agreement
Revision of environmental laws etc.

P PLAN
/\ Setting of exhaust gas control value | [
/ ' Planning for environmental education |
\\\//I
Action Do

Review plan by manager Conduct environmental
\ conservation activities

\
and Environmental education

/[

Check ) ]
Environmental emissions measurement

[i\/ Audit from other P/S

Review by a third-party organization

A
/ )\
. N
N

Environmental partnership agreement with Yokohama City 1
e %OH'EI?

Environmental partnership agreement

—Private agreement between local government and company

Benefits of local government
—Individual correspondence based on various conditions of
the area is possible
—possible to have On-site inspection / guidance authority
to company.

Benefits of company
—Smoothing of relationship with local residents
—Strategy of environmentally-friendly company
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Environmental partnership agreement with Yokohama City 2
I %OWEI?

® Environmental partnership agreement value is stricter than the
legal regulation value.

® Normally, the operation is managed with more stringent values
than Environmental partnership agreement value.

® |f there is a risk of exceeding Environmental partnership
agreement , we will consider including the load reduction of the
power plant.

Regulatory value and Environmental partnership agreement value (Isogo No.2 Unit)

Regulatory value Environmental Alarm value
partnership
agreement value
SOx 95ppm 10ppm 9ppm
(270mg/m3N) (30mg/m3N) (26mg/m3N)
NOXx 370ppm 13ppm 11ppm
(410mg/m3N) (27mg/m3N) (23mg/m3N)
Dust 50mg/m3N 5mg/m3N 4mg/m3N

*Manage with an hourly average value

7

Consciousness of legal compliance
S rower

® \We recognize that If we do not observe the law, the
relationship with stakeholders will worsen.

Main stakeholders of J-POWER

Regulatory authority

Investor \ / Local resident

Shareholder J-Power

- 274 —




S rower

@Employee education

Environmental education

® Environmental education is held on the contents of
amendment to the environmental law.

® Environmental education is also conducted by the Web
(E-learning) method that all employees can implement.

Main content

Environmental

Information regarding group environmental

environmental
auditor training

management management initiatives and amendment of

briefing environmental laws and regulations

E-learning Acquiring basic knowledge regarding environmental
issues and EMS

Internal Intended to foster auditors with the knowledge

necessary to conduct internal audits under the EMS

Environmental
laws and
regulations

Explanation of environmental laws and regulations
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S rower

@ Communication with stakeholders

11

Communication with stakeholders __

S rower

® Provide opportunities for communication with J-Power to
each stakeholder.

Investor and Shareholder

—We hold company information sessions and a tour of
power plant

Local resident
—We hold a power station
opening event, invite
people from the area to
the power plant, and

conduct a tour of power statjon.
12






