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1. W7 o7 O® A2 FFEEHENH

AFHETRELTND [BA L MEELZLE LTEHTTZA 3R VAT A OF PTREET
DEBFRREZ T 57202, ZOZTIMERDEA S NEED, K7 V7 i#EICE
JHTE, AEOEN &Rk E A 2R S,

(2]

1990 FRLUBEET7OTEE 6 VEHF A, ~V—3 T, A VKRV T, 74U BV,
BE. BAR)NE22MNOEA L NEEETHoEEDL, 40~60 BF b AETHEBERY
BELTWBADIX LT, BMREIMEMICH S A RRTTIE, 1997 F£~2011 FED 14 FH]
T75% ML, 48 EHF b AFICEL, BEDOE AV NENFEEZRNTWS. Th
PUADEIZDOWTS, BARSMIMEE R THBE L T\ 5.

72, FEDO 1 AbT0 XA FNEREEEL | AH72V GDP ([ZISHHRERAKR 5.
Thbb, HIBERAKRESEETILOD, EXORBEMEOH DRI TIE, 1 A
H-Y GDP B’HHEEB2D L, 1 AbHz v GDP DML, BRI A v 7 7B E
BT, EORRLLT, AV NENFEESENL, 2o —EOHMIZA 77
BEOT-DIZE A Y VEEENEM, RWITEKETHBET 2, —EHESBET (K
. 12,000~13,0008/ A 2B 2 iT), Bt v 7 SBENR—BRET LD, X2 NENE
EERBOTEHEEZEZONENLTHS.

WET7OTIRBTAHEA L MEEOFERBMIZOWVWTIX, BREOSRENRAETNEA
Y RRIT T, BRICBWT, —AYZ0VOEXA Y MEEEMEKBEIZE EYEoTS
TELHY, BAV MEEERELEMT S ETHISNTWS. —F T, K7 V7 Hilk
WNT, ROLREBBREREDPHFEINTOBREF AR, AV MEBREOBMNRITEL
RBLFHENTWVS, 2L, R FLAEBWTIE, T TIC—ANS7ZY Dk A MNEE
EREVWAEL 2o TWBZ ERERFRTHS. —FH T, ¥A DAL MEXIT, HEF
T VT HBA TR bRFNDENZD, SHLENBICELEEOTERICHINT 572
DICHETD ETFHESNS. LL, ZiTE TIIAEEED 4 EL< ZBHL WS, &
TR, WKBROEEFTEOEMIMEIBIZE 24 v 7 FEBIEOT-DICENTENH
M3 57kd, 42 MNEXEOBHAIX, BENEEEDOHNIZD1ICTREICEESL LT
HEhTna.
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1.1 W7 YT 6 WEDO® A MMEPE - EHREIN

(ft) & A M OFTEREROT -2 BRI, 24, ~L—2 T, AV FXVT,
74 VY, WE, BB 6 FEIZOWTOE' A NENEFEEREOHES Z

4 1,

X 212~

B 1% /5 &, 1990 FALIRE L 6 W EWNE 2 it A v FNFREETH o T2 E D,
~60 T N UAETHI AR Y KL TWD DK LT, BEdasinf#Emic %54/bz/7
2%, 2011 F2iL 48 B b ARIZEL, #EOE A Y NENFEELZ KV TWS. Tl
NoxA, ~L—vT, 74 VEY, BB, 20 B HRIEERIR LR D, BUEER CHE
BLTWS., £70, K2R L2197 FOENFTFEEL 1.0 & LTBRBRRO T T 7 %
He, A RATT 1997 HF~2011 F-D 14 4T 75%HEML TWNWDH Z LD FERTE 5.
Fio, XA, v L—I T 1997 H~2000 FUEE TIEBABEIIC B o 7228, Z LA
PHIMEm AR L, ZRUSNOT 0 U By, w@EE, SBITIRIEEIRVE THERE L TV
TN TE S.

I, ML TY7 6 WEOE A MEHRUB LT 1T A%720 GDP OFEAX % X
312, FED 1 AH72b GDP L&A v MEMEFERFEL, 1 AH72D GDP 7 50008/ ALL
ToOAL v KRy T, 74U EU%E, 5000~10,0008/ NDX A, L — T &, ZHL
FomE, BEEZWSTHR 410737, A MERIEGEIT, KlonRLiz (1) vA v
MHSWBpF— % 232, 1 A%7= Y GDP IXEESEE L4 D GDP 3 LA NHER
ZIRCEHEM LT

%l@lk&t@t%/%lﬁ SEE L 1 AdHT72Y GDP oML, 4 v R T ROE

WZBWTHRWHEB (0.7 LLE) 28, #4, ~L—v 7, ETIEIHWVAEE (02 BLE 0.7
%ﬁ)ﬁ%;f%t BL, BEIZONTHE, 1 Ab7=Y GDP O, 1 AHTD
YA PNEENEDTOHEANRONTZ. ik, MisERSKRESEET LI L0, BE
EORBEBO S 2 BEFEIZBWTIE, T7hbb, 1 Ab7-h GDP R Az BELH L&, 1
N&7- 0 GDP O¥IINILE, FEWRIICA > 7 TGN T, ZOREL LT, ¥AL |k
ENEEENEINL, Z0% —TCOHIM A > 7 7BEDT- DI A v MEEENHEM, 5
WIEEKETHR T 52, —EHMMEE T, Bt v 7 7BEN —BET D20, b
AV MNENFREENHDTLHLEEZONLINLTHD.
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—HREH —RAF EE 1AHf=YeDp

[IFEFEANE AV M 2007 426 A & X v bRk I
http://www.jcassoc.or.jp/cement/3pdf/jh1_0706_a.pdf

[2] HEHENE AV M 20124E 6 AJE & A MERE
http://www.jcassoc.or.jp/cement/3pdf/jh1_1206_a.pdf

[3]EBREE R4 World Economic Outlook Database, April 2012
http://www.imf.org/external/pubs/ft/'weo/2012/01/weodata/download.aspx
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12 FEOE® A b EEZERRE) A AT
FEOE A > FEEDOFERENAICOWT, FHECEICESSUTO®EY & EL .

WET7TOTIEAA, HRTELAMEL TWAHIFO—>TH 5. IMF (International
Monetary Fund; EI@ &5 542 @ 2012-2013 @ GDP ETHlIIC L 5 &, FEEA V RiC
e, W7 U7 OHUIERE SRS HR TR SRE L TV A I 5 & TSN T
W5, TSR OBT, e R L TWARESE, BE LRGN LU0 oy
EEKEER EOBERMPRFMREIZHFG L TND.

W7 VT O® A MBI, 3 SDOMIRICHIETE 5. KBRS g1~ K
X7, FABILOXR ML), BEBAEEEHIR(-L—T L7 0V EY), KDY, £
DI o TR =, BRYT, FARX, Ixvr~v—, TAXABILOKRT 4 F
—/WVTh D, BRI, REBAEEHIROA > N2 T, XEFA, AT TH
T T OEAL MEBEOKNASD3 2 HD TS, FINOLOEXIX, HET ¥
THIR D A NEFERD 80%LL EE HD, HIEHE SN TWD. BIRAEIL, HET
T ORBERZF TR, T7VIBLIOET V7 OMOEL ~EHEhTns. 20
HCH, ZA1%, WE7 V7 gk kO® A > MaHETHY, RNy 73D A
NgHETHLH 5.

W7 V7 OEEO— ANH720 D GDP OIS T, A7 T D3 - FEDT-
DIZRKEOFEEDBITDIL, S HIZAZ BPHREIZR Do, FEEEE~OERIHEIMT
LETHEN, BA Y MEEEOWINN TR SN TN,

BEOLBRENRIAEND A > FEX VT TlE, BRICBWT, ~ A%k X
MEBEEMEKEIZE EESoTNDZ Ebd D, B A NMEEENR LEMT 5 & TH
INTWD., —FHT, W7 VT HIRNT, &b RKERBRFLEDPHIFINTWHDH B
F AL, BEAY MEEREOHMNEIIKL 25 E PRSI TWD., 2, XhFAICE
WTH, T TCIC— AN DAY MEEENE WKL 2S5 TWD Z ERERFRET
HD.

ASEAN H HE 5 il & U ¢, demsh B4 E B (CENT; Common Effective Preferential
Tariff) OFFHAAC LT, A2 NEBUE, FIFOMBET AV RA, £ KXV 7T,
~lL—=y7, 74Uy, YUHR—IEBIOT A T2010 ENDHBES (—HB)
S H0), WNT, CMLV HE L THONTWAEA (B RTT, Ixvr~—, 748
FOXRB T EDT, 2015 FETICHMBESND Z L &> TS, g7 ¥ 7 HUik
WIZBITHEA L NEGNERILT HZ ERTFRISNS.

WF A BT HEA L NEEOBH

2 A DA NEFEIE, 34 (Siam Cement, Siam City Cement, TPI Polene)lZ & - THil
HENTEY, 3L THAENTIHD 85%% 5 5. —H T, ¥4 OAKAILIFEHIEA
DM OGHET & AN ZTRBE THHZ DY, BUED X A D& A MEEITHRMET
T HIEN TR b HASIDBE. EOT2), 5% S EN L OVEEREE O FTFEE ISR
THOITHEET L ETHISND.
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HEFERD 4FTL 2 L WX A OENE A NEETIEH DD, I ZEFEIT,
KB DEBFEEOIMCE ) BUFIZ L DA 7 TGO 7= DI ENEE ST 5
72, A AL FEEOEEAIL, ENAEREOH 45O VICREICEES L THIS
ns.

Q)1 v RV TR B AL NEEDOEN

AV RRIT DR A ML, 2011 FI2HK 15%89 L, 2012 FE12I1XE 512 5-10%
RETDETFHEINTWD., BFOA > 7 TRZFHOBH L LD, ITHFEDOA > KX
T DOENE A FEED 70% 2 FETERTFEN EO TV, S 612, 2012 FIZEH
ENTWND 180 f& US RAHMED A > 7 TEERHE/R EDA 7 T ~DIHIT X - T,
W D ENBEEEOHEMNNSERENTND E PRI TV,

AV RRTTIE, AV NOMIEHERMT V7 TibEWHEKO—>TH D, A
v N DENEFED 90%% (55 3 DDEF(Semen Gresik, Indocement Tunggal Prakarsa
and Holcim)IZ L 2 A5 & @V iR 2 XA R 3@ 2 A hOBHBTH 5. BRI, mOE~
DT A L MRS 23 B 220D, YIRS A 7 TR L TV AT
7zt A > b OEIAGFEOSERZRNH L o TWA. 127121, 5%, Wi%o( 775
DIEFFIC L > TCZORPUIE DD ATREEDN B 5.

BRI AT BTEEA S NEEOHH

TFEOBHELRBFREICL ST, HE7 V7T OEZOHRTHRROE A MEEEO
1 Deol. HEEORESHRCEMNOFET, AEMIZITER T =7 FRED L,
ENDOE A MEEEFBMERICHS. L, FHIICIE, BAORRFEREICL -
TRELICEA S NEEOMMMB RIS ZENTRINS.

— 5T, XM FL0E®A L NHGIIEBECHZ > THGEREICERm L TWD. 51,
[E'E; @ Vietnam Cement Industry Cooperation (VICEM)23, FHHEE Y (2, 5% EERM ORI
SHIZTHOOTHEH &7, RFEETETE LTI EEZ2 615, 20 E, X
NP ADE AL NEEOR A MEE, RO 2t > 7 7 RFEET, X hFak
A v FEEOE M OB NI ENREE L RWVRIICH D720, EHEOIIR, 51
IETEAe OB 0 EBULNEE S RIS D.

i
[4] Worldcement.com
http://www.worldcement.com/sectors/cement/articles/Cement _supply and demand southeast asia

.aspx

53



1.3 W T T DA 7 T BRI

2. TRLIEEDIE, AL NEINFEEOHERIL, 17 7%, EEdEROZEN
REWZERERMIN TV, T TAREETIEA 7700 EDE LTEEOIEKE
fERBUCDONTHITT 2. K S ICEEOEEREOHBEZ, K312 1 A4 EKED
WA ~T. 7237 — %% The World Bank®' L v AF L 7-. 6 #HDHE, 1 NHD
GDP W EIFE 1T AS -V ERELES R WO rmnd s, EEERS)  Lan
>C, GDP DIERWAEIZA %R G ERENES RO ATRBENFE L, TUEIBA L MER
ERRAETDHZENTHREND.
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[5]The World Bank : World Development Indicators
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2.

http://data.worldbank.org/data-catalog/world-development-indicators

PESEBETEM AR D 5 ALEE 208

KB THRELTCND [BA L FEERE L LEHT AR VAT L] OXAENT
DOEHAREVEZ T D701, AEITIE, EEIFEIEY O - HRIFIH, EFOFERE
IZDOWT, UL FOBMILASELZRIBICHEZIT -T2,

F 1 AENREFE

No. e £ ESi BESEY) & TR BEHED)
1 | Exedy(Thailand) Co., Ltd. ) ES B 2 630 /7 | &g < FRE A,
OIHI< 97°4%)
2 | Daiki Aluminum Industry | FE8& B R (7L YA | T Fo %
(Thailand) Co.,Ltd I Hi) HEE
3 | Exedy Friction Material Co.,Ltd | B B ELE 54 (27 T v 106 /H | & & < T (WF & <
PR L e T ARME)
4 | SiamKubotaCorporation SRk T 251 t/H | BE~A > b (BEK)
Co.,Ltd 5
5 | Thai Lotte Co.,Ltd i LG 590 | <P (RS
=)
6 | Nitto Matex (Thailand) Co.,Ltd | H Bh=i s fuidk 3 BUYH | BT TATF 7,
A< T4
7 | Saraya MFG (Thailand) Co.,Ltd | AT A - el S 11 VA | PEAKRALEE S e
8 | SiamKeeperManufacturing I ) B i 2 NvA | SX—27 5 v

Co.,Ltd

iy

i

2.1 PFEEEFY DY AL FEETOIERICONT (R
(#E5]
AEIFHR U742 8 #hid, #MEALSOMAN TINT, BE~OFREMLR EE2TO 4%
BENoToied, BEMORAERII NS Polz. UL, 7V U7 2EHE L& TEH»
LRATHIREREHOHICEH, RF OFEE UCHIAHESBENIIRONRONoT-.
ENHDORENBEIZY A 7 W — ML T RIZ, AT 2 BEEDLEE R
X, —BREICHEEICRMG~5B/kg BE)TH D20, BEREMELHETIONE LWL
Zixbhb. —FT, FAECR T ~=7 =X M MIlEL, HEFEOELZF L, VY
A 7 NVABEFFEBITOREDORNIIFEL TOARWD, BFICERLEIIBWT, #

RITEMLT END TR b TOFEREF RRE~DIFRRITIRD > 7.
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2.2 fERIAEZE D REZEBEFEY) O JLBE
(1) Exedy(Thailand) Co., Ltd.
OF=a /=
v o i 5 [ B HLE A s 2
v EERE A= NS, BEEDOY Z v T
v BE 2 B 5K 1,000 A
vV B K 4 100 B N—2 (.77 F/N—

ZOWT

12 A 25 B HE)

QPEXEBEFEY ORI « HFIH DO EREIZ DN T

vV BAETLEEDORENEBRO AR, GIHIEGOOUM)] THY , AETY
A7 NLENTND, —FH T, BEEESASENTWD DL, FRELFE TR TR
T 5 WJIE7MLLEE'E{7§1)E'(3UM)J DIHTH D,

v RF RELO RN U CIEAHSE D ATREMES & 5 D%, LRt THEKAEBTEG t/
M)l & TBEi(10pai/M)] TH D, LovL, W& L bRAERND AL, Wklik

ERE LARITIUE, BIERESab7RV, (B 1CoWCHE, BHCA i Cres
INTVD
# 2 PEEREEWHOLE - HHFRIFOERE
No. | FEIEMTRM PEIR B gk | gkos | Al
" | (waste code) (tons/month) BN i (Baht/ton)
ContaminatedM .. .
WAXGARBAG | Mixing fuel
1| el A " C 6 E  RECYCLE ¢ 2,500
Code; 150202 /M | CENTER Code; 042 B/t
Coolant Oil WAXGARBAG | Reused
2 B - C 10 E RECYCLE 1,700
Code; 120107 /M | CENTER Code; 049 B/t
Contaminated } }
WAXGARBAG | Reused
3 | ware A -' C 2 E RECYCLE 2,500
Code; 150110 M | CENTER Code; 049 Bt
Metal dust WAXGARBAG Sortin
4 A B- @ > E  RECYCLE ¢ 1,700
Code; 120102 tM | CENTER Code; 011 B/t
WAXGARBAG -
5 Sludge A - C 3 E o RECYCLE Land fill 2,100
Code; 190814 t/M | CENTER Code; 071 B/t
6 Used Oil - 10 Pail Law-Lohakasn Replace fuel 750B/Pail
Code; 130899 @ #M Code; 041 B/t
Scrap &Swarf Rused 12,500
7 A " C 5004100 Green Metals &6,500
Code; 120101 /M Code; 049 Bit
g | e A .. C 2 Vasikosn 2010 | Sorting 4,000
Code; 150101 t/M | Recycle Code; 011 B/t
9 Plastic A .. C 1 Vasikosn 2010 | Sorting 10,000
Code; 150102 t/M | Recycle Code; 011 B/t
10 Wood A . C 1 Vasikosn 2010 | Sorting 1,000
Code;150103 t/M | Recycle Code; 011 B/t
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HEEIRHE A Liquid, B; solid, C; powder (-—>Please choose A or B or C)

v 2B, BARENTORENZ | A > h T CORESRBEEY O NEHET 1535
&4 & 1,000ppm LR, & A & 150ppm LL R, FEEE: 5,500kcal/kg LA | TH
%o
) 1 pail ; 18~200D~=2— /L{EF Y4 4y

QPEEFET OFFRPLUZ DN T

v RN ) Y A I N BT D EROBEICOWVTUIHNEELZAL TWD
EDT LN, ZOFHMIIHERARLTH b 2R oTz, AT 2 ¥EHRTE
DT at A F, DN OEERIEHAEHE > TUI %S 2 kR E LT BT,
DFEFTEWNE - U YA 7 VEEE ZERE L T 5 T34 (DIW;Department  of
Industrial Works) D A8 — LN—U b TNLENDOFEFEL OFF L2 AF L, TO
NREMR LT, 3)D < &b 3H0RIEER T OV T, BiliZFH L, o
ik, BHKHIS 2R L2 BT, 4) 1AL EOERE L Vo FIHE oo T
Do

v BEFEWILPRRER T DI, BUEREED A REFES DIW DR — L — U7
BAFLTWDEN, HROHEND L SOBER, HREOBAID b AT L
LTV D,

(2) Daiki Aluminum Industry(THAILAND) CO., LTD.

O s

v ¥ O T = AHe RS

v FEERE T VI =LA, Ty B

vV it ¥ B 112 A

v & K 4200 H53—>(.77 H/3—> ; 12 A 25 HBI{E)(THB)

QPEXFEEY O - HEFIHOIREIZDONT

v ZAERNE A NRKTFO Siam City Cement #0241 T % Geocycle £ & H
LT, UHA 73 32%, Incinerator65%., HISIAL) 3% & 2R, Pl v i g
v (FATWD BRI RT7 41]) ZIFFERLTNWD, ZOFT, LA
A U CW DI, (7 RaX( HEAHO VA1) & T=v
DU A M BEARADO VYA T ThHD,

v BARIZBWTIEL, T70 X Fe 2 38 H o BB SFE TR S Tnh s,
Lo, ZAENTIE, BT A IR EIC&BET LV INEENIRET, K230
MWD ERBRLT =T HARFEAL, BN TH D720, MLy S D
ZENZU, FFLD | R E TITHENILSy LTV e A BIEIZ AR —/L I L TR

Gtk L. BARICHEH (S« EF) LI TnD,
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v o ord Ay id, %, BERE LTHRA 7 —RE e SITiE RS AT
REMED B D b, &AL N L THRAREREE LTHWD RF OJFEHE LT HA
MAHBR D AR @S DI b b b 2D VA 7 ARHEE L THEIT 6N T
WA DL, TRESRAAEWENREAL TWD D, FED D THRWN =0 TR
MEHEREND,

v B, BRENTOREN T AV T TOREREIEY Oz N [HE
&4 & 1,000ppm LT, & A & 150ppm LL R, FEEE: 5,500kcal/kg LA | TH
% (F348),

v —J5 T, BEFETIEERE 100~200t/H . 2V =22 % 250~500t/ 7 5k E L CTHWT
W5, HcOWTIX 106 (F4) OFFaT2HE L, filgEa28ED, Fkke LTS
HLTW5,

K 3 BEERFEWHOLE - HHRIHOER

No. | FEIEMTRM PEIR B gk | gkom | Al
' (waste code) (tons/month) it HiE (Baht/ton)
1 Code; A B @ M GENGO,STS Code; 065 B/t
100309HA Code:

FEYMRME  A; Liquid, B; solid, C; powder (-=>Please choose A or B or C)

QPEREIY OEHRILIZONT

v BRIEMC Do HIEHEE 2  DIW DR — A X— V%2 EH L TAF LTV D,
LvL, TNLUSND, T~ FFa—r TEMMOPEKICEET 5 HUES, FRIEYE
B DZ AFEREZ BIConTE, OISR TR WATREME S 5 LIk U T
W5,

v BEEEMIBRER ~ DO ESNRERITFEmE L T, XA [HTO~=7 = A Ml
FEIZIE, BARIZBITA~=7 A O EZE (F&WL5y) Bienizd, SR
TEMPNAT D2 T UL, —IRAABEZER PR U 72 BEEW % O —IRALBREFEE 058
HAe L OBBIRNZHRT D Z N TETWARNWED, 5% RN 2T 5081’ H
HEEZD,

(3) EXEDY Friction material Co., LDT.
Ot
v ¥ BB EIAL G
v O FERE S 7Ty FE
v It ¥ B ;80 A
v g K 4316 B HAN—Y Q.77 18— 5 12 H 25 HEILE)
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QPELFEFY DI - HF| A O EREIZHOWT
v BRO 8 EINTL B 5D THFEELS 37(52.480/M)] . [RESH31.420M) ) 13X, HEELR
FRa @M L, EEHENY L TWD,

v 2O THFEL ) O, S8R ALTWDOT, 40 E L., Gk
WERFTTH D, B L, ¥AENIIIRSNLOHE 72 & b2 AL b 5 il
BETFEIE L7eW oo, S22 E L0 NS5, 20 X5 2248i/E THFIH
Hisk BB A — ) — 2 RBTHHEND D,

4 WWKﬁ%ﬂ4WMMFM%ﬁﬁawanF%ﬂmnanF%@ﬂmwmm
7R ENE, HHEEE A NEEMOZAFLMEL 7 U T — L TWUE, RF OJREHE
Lfﬁyjﬁﬂﬁﬁf‘% HRHEMEDN B 5,

v ek, BARERNTORENZRE AV L TORE REIY D% NFEHET [HHHE
&4 & 1,000ppm LT, W& A & 150ppm LL R, FEEE: 5,500kcal/kg LA | TH
% (H8).

K 4 EEREFEMOLE - AR HOERE

No. | ETEM MEIk e gl | ko | WAl
" | (waste code) (tons/month) ZRtk ik (Baht/ton)
DustfromFrictio Security )

1 n Materials A-B - @ 52.48 BetterWorld Landfil 15,500B/trip
Code: t/M | Green Co.,Ltd Code: 073 B/t
Off-spec Sanitary )

) Products A .. C 31.42 BetterWorld Landfill 15,500B/trip
Code; t/M | Green Co.Ltd Code; 071 B/t
Liquid Resin Flllell. Disposal

3 B:C 7.18 BetterWorld Blnding 2,700
Code: t/M | Green Co.,Ltd Code: 042 Transport

i ' 5,000B/t
Hazardous Security Disposal
Waste Landfil 3.200

. . 6.35 BetterWorld ’

4 A C / Green Co.,Ltd Transpot

Code; M ” Code;073 4,500
B/t
Common Amata Facility | Sanitary

5 Garbage A - @ C 4.18 Services Co.,Ltd | Landfill 14,500B/mth

Code; /M Code; 071 B/t
y . Sanitary )

6 NG Products A .. C 3.20 BetterWorld Landfill 15,500B/trip
Code: t/M | Green Co.,Ltd Code: 071 B/t
Glue-Mixing Renerrable Disposal
Solvents Fuel 2,700

A - e 0.73 BetterWorld ’
7 t/M | Green Co.,Ltd Transport
Code; v Code; 041 5,000
B/t
Physical-Ch Disposal
Super Cleaning emicalTreat
8 B-C 0.59 BetterWorld ment T 2,700 .
@ t/M | Green Co.,Ltd ranspor
Code; Code; 065 5,000
B/t
Used Oil 0.810 RecycleDevelop | Recycle Free

9 LB - c '

Code; /M men(Thailend ) Code; 049 B/t
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Co.,Ltd

FEYMRME  A; Liquid, B; solid, C; powder (->Please choose A or B or C)

QPEFEFEFEY) O FLRPLIZ OV T

v

AT, # A ENTI Eﬁkémfwéﬁ$%$%%@%ﬁ’%@%%ﬁbf
WEEAREMDS, REIZT T v 7 ~—2y MW L, ZORIGMTBDITZ &V )
HORBN o7, 207, thEA S FERERDEBICERIIZTRD > TV 5,
B BOX 1, BRI BEHIN TV, [FFETIE, CSR OBLSENL, &/ 7
R RTTAF v 7 BER—ILOFRHARICONTIL, FHOTZDDOfEHR & D%
FHZEILTWD, 2D Z W, SRlOMIE, BEEHEORIEOBEE T IT &0 oT
BO, HERLTWVWD EEXD,

FEFEMZ D330 HIEERE UL DIW O R — L — V%2 EH L TAF LTV S,
LML, ENLSD, T~ &) a—r TENMOPEKIZBET 2 EES, FEgEyE
FAREOZ ANFERER B2 o0 L, FoIc B TR W AfBEE S H 5 LK L T
W5h,

AAFHTO~=7 2 A MHIEIZBWTIE, BARICBITFSA~=7=A D E = (f
KAL) DI7R Tz 6D —IRALBRZER D3Pk U 7 BEFE 6 OO IR LR 5 0 7E Al
Je L OWMBHRIEERT D Z ENTER, 207, [RFLTIE, BEIEYOERR
WO L E2RIRBHIET 272012, BALR OB, FeAIE 0 Clik & %
1795, F1-. BEMEO S WBEEWZZEIZHOWTIE, L THENFEITT 57 &0kt
Ra L TnD, SIS, BEMUHEE ~OEHNREELERL TS, 4
%, AR E L —RAABZES OLBEIRE ), AEET, LB OTERIRILIZ O
WTH, BELTWNEZNEEZXTWND,

(4) Siam Kubota Corporation CO., Ltd
O rtE

v
v
v
v

¥ BREREEMREE

FHEMG , FT 7 X — BEAE

it ¥ B ;697 A

G OR 43114 /5 HA—Y(.77 [I3—> 5 12 A 25 AHE)

QPEXREITEM O - HEFH DEREIZHOWT

v

v

WETDHEEDORKLZ ED D, [7—RABEK, &HKQ229.5UM)] X, BEiRFHE
(Z¥lE U 72 80kt BER HP IR T IA AU T2 BB D3 I8 & D K AL BEER i C I AL BR HE R 70 0
7o, BEKROEFHM L, BAEREOFERE LU A 7L TS, LL,
BENZW 2, EEERE A S A TS,

ZTOMDBEFY & K% ) A 7L LTS, HHEHESL S TWD DI, TR,
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[Ty — [ T34 F—=nbDART y V) 18T, & 1M KHICE -
TV,

v EAEREIE LT A 2L L TWAZD [ 77— 2B, &THK(229.50M)] < [~
AU FAT v P(5.94UM) |, BURBENZALS LT 5 THEKRILERIG JE(5.74UM) | 1T
DONTIE, BA Y M TS TAHRAREREE L THWD RF RS U CTHIH 2k
HAHEMED B 5,

v B, BRENTONREN 2 AV T TORERBEIRY O NEET THHE
&4 & 1,000ppm LR, & A & 150ppm LL R, FEEE: 5,500kcal/kg LA ] TH
% ().

61



BERE  HKAEIGE

L

> 1

BE BN U b (FT—RBER)

Fx 5 EXREEDONE - HFIHOHEE
No. | ESEUHDE o R gk | siae | Wl
" | (waste code) (tons/month) E RN Jiik (Baht/ton)

Wt " Fuel

1 stewater B-C 229.5 BetterWorld Blending 2,300
Code; 080119 tM | Care Code; 042 B/t
Coolant Fuel

) ootan B:C 6.34 BetterWorld Blending 2,500
Code; 120109 tM | Care Code; 042 B/t
Paint Slud Fuel

3 aint Sludge A _. C 5.94 BetterWorld Blending 2,500
Code; 080111 tM | Care Code; 042 B/t

4 Sludge WWT A ,, C 5.74 BetterWorld Landfill 2,500
Code; 190813 t/M | Care Code;073 B/t
Contaminate Fuel

5 | Garbage A ,, C 1.6 getteerld Blending 2,500
Code; 150202 UM | Care Code; 073 B/t
Phosphate

6 Sludge A .. C 0.58 BetterWorld Landfill 2,500
Code; 110108 tM | Care Code; 073 B/t
Contaminate Landfill

7 Container A .. C 0.38 BetterWorld andli 2,500
Code; 150110 tM | Care Code; 073 B/t
SludseFrom Fuel

8 Grinding A .. C 0.33 getterWOrld Blending 2,500
Code; 120114 UM | Care Code; 042 B/t

g | SprevCan A .. C 0.18 BetterWorld Landfill 2,500
Code; 150111 t/M | Care Code; 073 B/t

10 Filter A -- C 0.083 BetterWorld Landfill 2,500
Code; 150202 t/M | Care Code; 073 Bt

FEYMHIRME A; Liquid, B; solid, C; powder (- Please choose A or B or C)

QPEFEFEFEY) O FLRPLIZ OV T

V' BEEMLEEZERE L OB LT T ERK L L BERELZIT> T D, £,
FEFEYILBE S OB E T, FFAlAE, ABe 0B RE ), RERDL, = Fa—

P—FTEMR L., SHICEHFRIC 2 KL E TERLHBLTND,
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v EL, IEEIRETICOWTIE, HEROL W, W EE DN LTS
IR L TWDB T —A0nH 5, DIW O RARTIE, IV ENEE SN Fi CREIE
W& RR S B 72GE1E. SO EEAM DS, RETYVENRD D,

(5) Thai Lotte CO., LTD
Ot
v ¥ O ahiEE
v O EERE  BERTy ME
v It ¥ B 120N
v g R 452,070 BN Q.77 /83— 5 12 H 25 A BILE)

QPEEFEEY OWEE - FNFIH O FEREIZOWT

vOBEEBEEY X, BUMEREE LA L TV, B EEEOSZ N, THG Sy
r—y (A ORRG) TH3WMICEES>TWD, ZILHDFEEY D RN,
AESEDITEECTERE LTl ERbTW5,

v TRETI7AFy 7 (WS y r—U%) ) 1%, B AV N L THRERE S
LTHWA RFOFEE LTHRIHE RS /JEENDH 5,

v B, BRENTORERZRE A > b T TORBREIY O ANJEHET 135
&4 1,000ppm LR, & A & 150ppm LL R, FEEE: 5,500kcal/kg LA | TH
% (F548).

K 6 EEBEEWOLE - HRH A DOERE

No. | FEEEMRH PEIR B gk | siae | Wl
" | (waste code) (tons/month) LRtk ik (Baht/ton)
1 paper A .. C 3 Chocksuwitpatta soting Released
Code; 150101 tM | na Code; 011 B/t
Textile i
2 packaging A .. C 0.3 Chocksuwitpatta | SOUng Released
Code; 150109 tM | na Code; 011 B/t
Ink Fual
3 A .. C 0.04 WMS Blending 4,200
Code; t/M ) B/t
Code; 042
150110HM 5
FinishProduct Sanitary
4 (off spec) A .. C 0.1 WMS Landfill 2,800
Code; 160306 M Code;071 B/t
Waste Water Sanitary
5 | Sludge A .. C 1 WMS Landfill 1,650
Code; M Code; 071 B/t
Caramel Fual
6 Coloring B-C 0.05 WMS Blending 1,900
Code; 020601 M Code; 042 B/t
7 Plastic A (B) C 0.4 Chocksuwitpatta | soting
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BESE A e Pk BB | Bl B
No. ek - i
(waste code) (tons/month) E R 1 (Baht/ton)
packaging t/M | na Released
B/t
Code; 150102 Code; 011
Containing Collect gg;ilrcle
] Contaminate A .. C 0.005 M sufficient methods — .
Code; quantity .
150110HM Code; 049
Other
Hydraulic Oil Collect Recycle -
9 A °' C 0.001 M SUfﬁC?ent methods
Code; 130113 quantity Code; B/t
Other
Lubricant Oil Collect Recycle -
10 A e C 0.001 oM sufficient methods
Code; 130208 quantity Code; B/t
Other
lamp Collect Recycle -
11 A - C 0.0001 oM sufficient methods
Code; 160215 quantity Code; B/t
Other
Batteries Collect Recycle -
12 A e C 0.0005 sufficient methods
Code; M quantity Code; B/t
Mix Collect -
13 A - C 0.0001 sufficient
Code;170904 t/M quantity Code; B/t
Collect -
14 A .. C 0.0001 sufficient
Code;150111 t/M quantity Code; B/t

HEEIRME A Liquid, B; solid, C; powder (-—>Please choose A or B or C)

QRERKIEFY OFE RSN T

v RIEM D30 HIEEE UL . DIW O R — A X— VS 27EH L TAF LTV 5,
L L, NSO, T~ F a— 2 TEMMOPEKICEE T 2 NS, FRIEYE
FAREOZ ANFERER B2 o0 L, F B R TR W AfEEE S H 5 LK L T
WD,

vV RISy =D L TR, 7T v ~v—y FTORE LY A7 BN Te o,
K% TR T D ENH B,

V AAEHTO~Y=7 = XA MlEIZBWTIEX, BRIZBITSH~=7=A D EZE (f
HALGY) D37, TEHIRY R PEFEM AL ZE R ~ DRIV T, —IRABRZEE D3 E
H U 72 BEEW % O “RALEL R R0 HI e & OB IR Z MR T 2 L ERH B,
T, Atk AW L — RS OABREE )], ALBERRT, ALBRTL OTEE
KMAEEEL TNWEZNEZ XL TND,
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(6) Nitto Matex (Thailand) CO.,LTD.

Ot

v f o, H BN s
v EFRNL . Automotive

v it ¥ B ;491

vV B K &

QPEZEFETNY OALEE - R O

*

2222 A= (277 [/ —

’_._’—L\b

ERE(Z DWW T

;12 H 25 HEAE)

v RS FU3UM) L. BT T AF v 7 25tUM)] BEREEMTH 7=, TSt
I UM R ORARETH D,

vV 77 AF v 7Q25tM)] © 955 MEFIDTE LT T LAORBRFREL 72> T
Nz, I O FIETITE SR EE 2D CTh 5, BIE, A ENEA S FRKFD
Siam City Cement £-:0 724 CToHh % Geocycle f CHT A b & Fhiii L TV 5, if
MNFTRETHIVE, A v N LH THRAEMRE S LTHO2 RF O LT
FIHHI K2 /TREMEDR 5 5,

*® 7 PEEREEYWOLE - HHFIHDOERE
No. | ETEMRE . Fe L HLRALER HURALER Bl
' (waste code) (tons/month) E RN J5E (Baht/ton)
Paper 13 1,000
A o . C 5
! Code; 150101 /M Code; 011 B/t
Plastic 25 15.000
A - - C ,
2 Code; 050213 /M Code; 011 Bft
Nood
A - e 1 25,000
3 Code; 150103 /M Code; 011 B/t
Metal Pallet l 11.000
A . C 5
4 Code; 156104 /M Code;011 Bft
Metal
A (B C 0.5 11,000
3 Code; 140405 /M Code; 011 B/t
Cloth
6 Co(:ltairslinale A -. C 0.5 2,500
Code; 150202 M Code; 042 B/t
Office
7 Equipment A ‘ C 0.5 2,500
Code; 150110 e M Code; 042 B/t
lanp . . 0.5 2,500
A C >
8 Code; 160215 a /M Code; 049 B/t
Hydroulie Oil
9 @ B-C 0.5 2,500
Code; 130113 /M Code; 042 Bft
o
10 Cg::;?:l]:r A . C 0.5 2,500
Code; /M Code; 049 B/t

HEEIRHE A Liquid, B; solid, C; powder (-—>Please choose A or B or C)
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v B, BRENTOREN R E A > T TOREREIEY O AL T [HH3E
&4 & 1,000ppm LR, & A & 150ppm LR, FEEE: 5,500kcal/kg LA ] TH
% (FH4),

QFEEFEFY OE FRILIZ DN T

v B DIEEERIZ. DIW OR— A_R—=VEEEH L TAFELTND
LML, ENLSD, T~ &) a—r TENMOPEKIZBET 2 EHES, FEgEyE
FAgDZAFERER EIZ O TE, Ha I gk TR afgEtE b H 5 L T
A

V XAETO~=7 = A MIEIZBWTE, BRIZBITSD~=7=2A D EZE (f
HALGY) D372, TEHIRY R BPEFEM AL ZEE ~ DA I T, — IR ZEE D3 E
H U 72 BEFEW S O " IRALER TG00 HI e & OB R 2 iR T 2 MERH 5,
Fio, Atk T AFEEYHGE L —IRABLER OLBEEE ), BERT, ALEE% OTEE
WIZEREL TWEZNnEEZEZ TS

(7) Saraya MFG(Thailand) CO.,Ltd

O

v ¥ AT A - PERIELE

v EEERL 1T A, PERLEA

v It % B 124 A

v g K 45100 B HA—Y Q.77 18— 5 12 H 25 HELE)

QPEEPEFEY O - HEhFIH O EREIZOWT

v PEEFEEMORERIL, 10t MBEICE TS, XL TOREEYNEE. BE
TUHA 7 VENTND, OLIBEEDZ D HEKLEER (TUM) ] b, XA
ENE A > h KFO Siam City Cement fHIZ TRERELE L TR STV 5,

/*@F%m%@%%(WMMOMﬁFfix%/aw%«MMDJ&Ei + 2

v T THRARSELE L CTHWS RE OFECEHE U CRIH RS TREMER & 5,

v B, BARERNTORENRE AV L TORERBEFRY D% NEHET [
&4 & 1,000ppm LR, & A & 150ppm LL R, FEEE: 5,500kcal/kg LA ] TH
% ().

66



* 8 EEBEEWOLHE - ARF A DOERE

No. | ETEMR MEIk ek gl | ko | WAl
" | (waste code) (tons/month) I ik (Baht/ton)
Sludee SiamCity Burn
1 ¢ A " C 7 cement  Public 3,500
Code; 190813 M | o 1id Code; 041 B/t
) Chemical Bag A .. C 0.4 S;?::gtlty Public Burn 3,500
Code; 150202 M | co.1td Code; 041 B/t
Contaminated
L.Loha Karn Recvycle o
3 Drum A - C 2.2 Thurakit g
Code; 150110 ™M | 1d. part Code; B/t
Liquid Waste Recovery
4 B-C 1.3 3R Solution | System 1,800
Code; 140603 vM | Co.Lid Code; B/t
. Amata Facility | Screening
5 Plastic Bag A - C 0.12 Servicec Co.,Ltd | For Resale *
Code; 150102 M Code; B/t
Amata Facility | Screening
Paper Box 012 Servicec Co.,L.td | For Resale
6 | Code; 150101 | A " C M Code; —
B/t
Code; Code;

HEEIRHE A Liquid, B; solid, C; powder (-—>Please choose A or B or C)

QFEZEFET O PRRBUUZ DN T

v ERBEEEY X, — IR REBE COMBSE TIZIREETH D . IR, = IRAAE N M
L%, TOIH, WIEICEEL LS 95 L, T b TORKCLEIRDL,
JERER OFBN LB L 725> CTL B8, IEFITEME 2D EfEE LT 5D,

V BRI TH DAL N TN D OFEENOWRIED S 7 L— 2ol
B, A EEEZE U TREL TV, HEMeb D S50 EW0n ) RER%E L
Foo BAY FTHEBE L2 U A 2 A EIER L TN 20DICIE, Y & & A
v NEOWHE R E LI NS > TL D,

v BEEEMILPEER L OB LT L ERKE LUBERE L ZIT> T D, £z,
PRI ML DOFRE T, FFAlGE, AP ONBREES, BRI, = R2—
P—ETEMR L, S HICEHERIC 2 WLFSEFE TETLHL TN D,

(8) Siam Keeper ManufacturingCO.,LTD.
OFzaw /TS
v o ; AEhEER ARG
v EERE  AEEABER S (R xR l)
v e % B 170 A
V&K & — BEAENA—YQITHEIIA—=Y 12 A 25 BEUE)
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QPELFEFY DI - HF| A O EREIZHOWT

v PEEFEFEYOREBIIIUMBETHDL, ZIFETEEBETIHA 7 LLTND,
BERFEDFEM, 7 3—=227 7 7 BHANZOWTIEL, 5 /A=Y /EORPHE
Mo TR, HlEEZ LW EEZTWD,

V Ry R UDONG R ED [F3=27F 57 A0UM)] IZONWTIEL, BEXA L M T
THIRARRELE L THWD RF OJFERE U TR R D ATREMEDR & 5

v B, BARERNTORENE AV L TORERBEFRY D% NEEHET [
&4 & 1,000ppm LR, & A & 150ppm LL R, FEEE: 5,500kcal/kg LA ] TH
% ().

® 9 EEBEFEWOLE - HEF A OFERE

N PEI R gk | gkos | Wl
" | (waste code) (tons/month) E R Fiik (Baht/ton)
1 Rubber scarp A .. C 10 World Free
. t/M | waste.co.,Ltd Code; B/t
Code; 191204 191204
) Used Oil B:C 0.2 World Free
. t/M | waste.co.,Ltd Code; B/t
Code; 130208 130208
j | et Boc| 02 | vew Free
. /M | waste.co.,Ltd Code; B/t
Code; 070204 070204
Container
Contaminated 0.1
X . . World Code; Free
4 | Code; 150110 A ¢ t/M | waste.co.,Ltd 150110 B/t
Code; Code;

HEEIRME A Liquid, B; solid, C; powder (-—>Please choose A or B or C)

@ FEEFEFEY) OB FLRILIZ DN T

v BRIEMC D3 HIEEE I DIW O R — A X—VE2EH L TAF LTS
LvL, TNLUSND, T~ FFa—r TEMMOPEKICEET 5 HUES, FRIEYE
FEOZ AFEIE? Lo T, Ha IR HE TR WA H D L U T
W5,

V AAETO~=7 =X MIlEIZBWTiX, ARICBITSA~=7=AXA D EE (&
HALGY) D372, TEHIRY R BEFEM AL ZEE ~ DRI T, —IRABRZEE D3 E
U 72 BESEW % O " IRALBREGEE 0T HI e & OB IR 2R3 2 MWERH 5,
T, Atk B R & —RIBLES OABREE ), ALBERT, ALBRTZ OTEE
RRMEEEL TCWETZWNWEEZTND,

Uk
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(2B & H]
http://www.worldcement.com/sectors/cement/articles/Cement_supply and demand southeast asia

.aspx

Evolution of the Southeast Asian cement market

(1) Regional overview

Southeast Asia is amongst the fastest growing regions in the world today. According to
the latest 2012 — 13 GDP growth projections by IMF, the five largest Southeast Asian economies
are expected to be the fastest growing region in the world right behind China and India. Pro-market
governments, thriving manufacturing sectors, ample natural resources and competitive wage levels
are some of the factors that are contributing to this growth story.

The Southeast Asian cement market can be categorised under three distinct clusters,
namely: the large producers (Indonesia, Thailand and Vietnam), the midsized producers (Malaysia
and Philippines), and the rest (Singapore, Cambodia, Laos, Myanmar, Brunei and East Timor).
Together, Indonesia, Vietnam and Thailand account for about three quarters of the total cement
consumption in Southeast Asia. They are mostly self reliant, with production from these countries
accounting for more than 80% of the total cement production in the region. Surplus production is
exported to various regions such as other countries in Southeast Asia, Africa and South Asia.
Thailand accounts for the maximum cement exports in this region and is a top three cement

exporter in the world.

(2) Indonesia: supply and demand
The Indonesian cement market grew by roughly 15% in 2011 and is expected to grow by 5 — 10%
in 2012. Historically, housing construction has accounted for 70% of the demand for cement
followed by government infrastructure projects. Currently, the demand growth is being driven
infrastructure spending, with US$18 billion in infrastructure investment plans being drawn in 2012.
The price of cement in Indonesia is currently amongst the highest in Southeast Asia. The
concentrated nature of production, with three firms (Semen Gresik, Indocement Tunggal Prakarsa
and Holcim) accounting for 90% of the total domestic production and high transportation costs, are
key reasons behind this higher cost. Although there are presently no tariffs on cement imports from
neighbouring countries, the lack of proper infrastructure in transporting cement has made the
proposition of low cost cement imports unviable, however, infrastructure development plans may
change this. With a potential rise in imports, future capacity growth may also lag behind demand

growth.

(3) Vietnam: supply and demand
A rapidly growing economy has made Vietnam one of the largest consumers of cement

amongst all Southeast Asian countries. A recent reduction in the number of local building projects,
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due to high interest rates and heavy rainfall, has reduced local demand for cement in the short-term.
However, strong Vietnamese economic growth is expected to keep cement demand growth steady
in the medium-term and exports are expected to rise further.

The Vietnamese market has witnessed over supply over a few years and the situation is
likely to aggravate given that the state run Vietnam Cement Industry Cooperation (VICEM) is
expected to open another seven plants in the coming years. A price sensitive market also means that
North Vietnam is susceptible to Chinese exports. As a result, Vietnamese manufacturers have also
been exploring export avenues. However, high production costs and poor export infrastructure
reduce the competitiveness of Vietnamese exports, forcing it to target African markets. This

situation is expected to improve as better port infrastructure is set up in the future.

(4) Thailand: supply and demand

Domestic cement demand in Thailand is about three quarters of the total cement
production in the country. It is fuelled primarily by government funded infrastructure projects that
are going to be complemented by an increase in demand for housing after the floods. The
remaining demand is provided by exports, with 70% of exports headed to the Indian subcontinent
or to other countries in Southeast Asia where demand is growing faster than in Thailand.
Significant demand exists in the Indian subcontinent due to the low prices and high quality of Thai
limestone in comparison to elsewhere in the region.

The industry is dominated by three producers (Siam Cement, Siam City Cement and TPI
Polene), which hold 85% of the market. The current supply remains one of the most competitive in

the region and will grow to service domestic and export demand.

(5) Future outlook

With the increase in the per capita GDP of Southeast Asian countries, a significant
amount of investments will be made in developing and improving infrastructure. Moreover, with
rising wealth among people, demand for housing projects is expected to boom. Indonesia is
expected to have the best consumption growth due to strong economic prospects as well as current
low cement consumption per capita (~200 kg pa). In comparison, cement consumption in Vietnam
is expected to grow at a lower rate, despite having the strongest economic growth outlook in the
region. This is primarily due to it already having the highest per capita cement consumption in the
region at ~600 kg pa.

Regional trade is another key variable that cement manufacturers must keep in mind
while planning future capacities. According to the Common Effective Preferential Tariff (CEPT)
scheme signed in ASEAN countries, cement tariffs have been removed from 2010 (with certain
exceptions) between the original member countries (Brunei, Indonesia, Malaysia, Philippines,
Singapore and Thailand). For the new signatories (Cambodia, Myanmar, Laos and Vietnam),
known as CMLV countries, tariffs are expected to be removed by 2015. This tariff removal, along
with development of trade and country infrastructure, will result in higher ASEAN trade.

The other big trade variable is the duty reduction under the ASEAN—China Free Trade
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Area (ACFTA) agreement. The six original ASEAN members have already reduced tariff to
Chinese imports to near zero in 2010. The CMLV countries will follow suit in 2015 unless cement
is put on the sensitive list, in which case full tariff reductions will be incrementally postponed until
2020. In view of excess Chinese cement production capacity, North Vietnam is especially

vulnerable to Chinese imports if tariffs are reduced.
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AREN4 TRESFHIBNROFHRR

0] HIRSEH HER ik
1] YSOUED—BEENREE 360 t/d ANiE BEEZEEHLY
2] HEYMIES 64% ANiE BE ZEHRHEHLY
3] 75AFVY-#R- Ak - MRS 27% ANiE BE ZERMERLY
4] ZoihEE 9% ANiE BE: ZERHEHLY
5
6] (RF, BOFc, ROF #8Z AE)
7] ZAEE 50% AAfE Y5 E—REEEYD50%E{RE
8] ZAE 180 t/d [11x[7]
9
[10] RF&ERED 100 t/d ANiE
11] RE{EETEER#EMEIE 20% ANiE ZAFHMD20%HRFL AT §EL{RTE
12] REEATEEH Y= 23 t/d [81x[2]x[11]
13) EHEZASE 77 t/d [10]-[12]
14
15] BOFciEERES 50 t/d ANiE A EBHEEZZALRE
16
17] RDFAEEREH 100 t/d ANiE
18] 792%vY. RZAE 49 t/d [8]*[3]
19] RDFILATRER#MEIE 80% ANiE ZABHHND80%ERE
20] ROF{LAIEEA#YmE 92 t/d [8]x[2]*[19]
21) HEYMEKE 80% ANiE
22] A (ERHE) 18 t/d [20]x(1-[21])
23] RDF&EKE 20% ANiE
24] ROF{LZDEHY= 22 t/d [22]x(1+[23])
25) EEEIZH)ZAR 29 t/d [171-[18]-[24]
26
27) 3BT S DR
28] (—MEEYZIAE)
29] RFZAE 23 t/d [12]
30] ROFZAE 141 t/d [18]+[20]
31) (EXEEVZAR)
AXHI"RFEIZR BB B AR~ " L YFET A,
[32] RFZAR 77 t/d [13] ERIZIEEOERBTDOTIEAGL £ EETEHIR
LRELTHYET,
[33] BOFcZAE 30 t/d [151%60% B EE60%E RIELY
[34] ROFZAE 29 t/d [25]
[35] &EHENHIHE 300 t/d Egﬂ+[3oj+[3z]+[33]+
36) (F#E) 109,515 /4 [35]*365
37
38) AR{EMAEDHIBNE
39
40] RFAEES 100 t/d [10]
41] BOFckESE 50 t/d [15]
42) RDFEES 100 t/d [7]
43) RFEEHE 4,000 koal/kg ANiE
44] BOFcEHEE 6,000 kcal/kg ANiE
45] RDFEH#E 3,500 keal/kg ANiE
46] ARFIEE 6,500 kcal/kg AHiE
T e ([40]x[43]+[41]x[44]
(47] BmAIRE 102 BRI |\ 1491(a5])/[46]
48 58,962 t-F R/ [[48]%365
49
50] CO2 HHEDHIRE
51
52] (RiRAIBIZEDEER)
53) ARAIFE 58,962 t-Hfk/F |[48]
54) BABROCO2HEH FE B 2.33 kg-C02/kg | AN1E AEMEARFHEEE - REV-1Tver32&Y
55] A RHEIEIZESCO28EH B HEIE 137,380 t-CO2/4&  [[53]%[54]
56
57) UBSTHIRICEDHE)
58) —REZEYZIAE 180 t/d (8]
59] HHMEIE 64% ANiE ZERMERSY ERY=FTTELHET)
60] #ENE 8% ANiE ZERHERLY
61) WRE 1% ANiE SERMERLY
62)] A#EE 1% ANiE SERMERLY
63] HiYE 115 t/d [581%[59]
64) IRE 14 t/d [581x[60]
65) fkitE 2 t/d [58]x[61]
66] AME 2t/d [581%[62]
67] (AR HRFEHRET)
68) EIT4E 0.145 t-CH4/t ANiE BEMBEH A EEE - REV 1T ver32KY
69] ##<9" 0.136 t-CH4/t ARNE BENRARFHEEE -REV=1Tver3.2&Y
70] ##E<T 0.150 t-CH4/t AANfE BENRARFHEEE - REV-aTver32&Y
71] K<Y 0.151 t-CH4/t ANiE BENREARFHEEE - REV1Tver32&Y
s [ [63]x[68]+[64]x[69]+
[72] A2 HZAREHIRE 19 t-CH4/d [651+70]+66J+71]
[73] A2 HZRDHhEREEE{R 3R 21 ANiE BENRARFHEEE - REV=1Tver3.2&Y
[74) CO28H B 403 t-C02/d _ |[721%[73]
75) (FE#E) 147,200 +-C02/%  [[74]*365
76
77] AEtCOo28FHHElRE 284,581 t-CO2/%  |[55]+[75]
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BTG R 5

R FEA TSR ORI AT 7= H ARE AN O Bk
FIHICRBUT B IEF G
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@i 451k
TTBO SR R DRI 7 AARE RIS Té%L$%®ﬁﬁﬁﬁkbf BEAF 3L
MR, ERHIIES RIS, AAROBHERESE O OFHREZMALFICLD, LITO
HEIZET 2 HARORUZHET 5,
OENICEBIT DT A > N OBEFEYZ ALK
QB BIEICET 21T - ATBOHRR & € O FERMEMECR D 72D ORI O AR DL
B3R HEHEIZFGT 2 BEEWRAED L HEILD 2 WITRELLS £ TO M S

TE R ORI

@ oft, PeHi#3EE 0 3R Eikln EICH 5T 5202 B ORI

@ i A
OENICBT %' 2 > b ORIV AFVIRIL
(D& A FNEFRICBIT DB - BIEDOZ AL - F30F A

PR SICB T A A Y FEROKEZRNIZ AT, B A FESIZH L TT
PESERMEEM 2Rt 2BRIEEZE & L CORFNZIT TR, %ﬁﬁ%ﬁi@%ﬁé
LD ZRRI Y « RIPEM 22 ANdL, AFIHT 28IREEZE & L CORE G IS
nTuns,

AL RERIZBNT, BEEY - BIEDIZZEORSCMERIZIE T T, A MR
RELE L CHEOFIA SN TW D, BEREY) - RIPEW 21 A o MRRELE L THZIFIA
THZLEOREE LTI, 1) REEMOIRENN, DEELBLS NS, 3)KK
JEHE B T & 5, DIREZNRT A 2B T X 5, 5) gl B A SAE 58~ 0 B ik 55
NEFLND,

[(somnn (iname ol |l<(Catamr H wreiss |
EBECEET < ("2 senn
f WIERR }:( HEEE ):>- U O mexn |
BN DG s N
= <(®a® O fermm |
i RS ]:( P ):(> wa s | emmn |
D= < ®%3"” | ax wmx

B1 BREARICE TS24 FEROEKEY

S$EH-UR
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T A FOFEFERSIEL CaO (63-65 %) .
Fe203 (2.5-3.6 %) TH 1 .

-
PET BB,
—F5C B -

HIEEM & LT, AR, BERIIR. TFKTGIE,

Si0z (20-23 %),
INB DRI ZE TR -

PR |

Al:03 (3.8-5.8 %) .

RIEEM T A > RS
LTOEDFMABEEFTE 5, A MEEE LTZANLN TV D RER BT
BEAA Y, @ AT T

:-I F%@¢(%mb\%éxﬂi%ﬁo%® j:vIZ)( Ve }\%L

BiIF5

Blarxx—JHe LTOFPFARHRTE D, BloxrF—iE L TZANLLN

TWAIREI 72 FEEY) -
Nb, ZHNOREEIL
BEX A ¥ 33.2 Md/ke,
P& L CREEY) -

RIPEMIE LCIIBET T AF v 7 BEX A ¥, RDF 32175

VBRI ANV =TI LD E BT AF v 7 29.3 Md/ke.,

HHE C 760,000 kl TH 5,

AARIZE
PER & BEIEY) -

FErJgb LT, 2RIV EREY) -
IELHEIML TS

W - PN JFLHEAL )

ToEA S FEROREEY -

RDF18.0 MJ/ke Th %, & A MLEIZ
RIPEM DN 50 D8 &

BT HE T R F—

ITEA ML TEY . 2009 FFE O H&ILE

RIEEME A BEOHERS 2R 1
RIFEME A & - EH R OB 2R 2 12T, B AL MEERIT
RIFEMEHE DD LTWD R, Wi

. 2010 FFEDOFEIEY) - B

W2, A ME

BEZE

Bl PEM 213

2,600 17 t. BEFEWY) - WF%@%E@Qi%M@@M&@OTPé E i S N
ERTOZANEIENEWVEEY - RIEME LTI, BIFA7 27 (837 %) . filk
JK (#3160 %), BEX A Y ($912%) NETF LD,
Rl AV MEROEEY - MEMERAEDHE (2006-2010)

B Fv
e FHRE 20064 | 200745 | 2008 4E 55 | 20094 £ | 20104E
EERSY [RH . EEM 9711 9,304 8,734 7,647 7,345
B xR EHEEHM 6,995 7,256 7,149 6,789 6,443
FHiR. RSYD ¥ 2,965 3,175 3,038 2,621 2514
BIERCS [E# GRIn44) 2,787 2,636 2,461 2,090 1,974
BERLE T R 2,589 2,643 2,779 2,194 1,931
ﬁﬁﬁ@fﬁgfgﬁﬁo * [, BT RILF— 982 1,173 1,225 1,124 1,261
JESK S GEE: 1,098 1,028 863 817 654
ALF B BT R)LX— 372 319 405 505 564
e FEH 650 610 559 429 478
BISRAFYH BTRILT— 365 408 427 440 413
MRS ¥ 633 549 480 348 400
B BHTAR)LT— 225 200 220 192 269
ERL FEH. BT R)LF— 213 200 225 204 236
BEH BETRILEX— 249 279 188 204 195
BI1AY FEH. BT R)LF— 163 148 128 103 87
AE % R BT R)LF— 74 71 59 65 61
"2 R BT R)LF— 203 155 0 0 0
ZDih — 615 565 527 518 591
=t11 — 30,890 | 30,720 [ 29,467 26,291 25415
AV RtE Y DFER=E (ke/t) 423 436 448 451 469

EITZFOMXEREE. BT LD, HSR - MaE3E<T . NN EE. RDF. RPFELE,

2EAVMtEYFERRLE. BHAE. BRI RILE—R.
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[+ t] [kg/t]

80,000
?U’UUD B ’.__,_.——‘/ n 450 [ b P OV
/ RS
60,000 -/ —
50,000 H —
4400 _Qﬁm'
| 7 i
40,000 H — e
30,000 H I— I— —
i . ._ 250 ——EED -
20,000 H FlEHiE
MR & i
10,000 H
0 Y : . . . 300

2006 2007 2008 2009 2010 ¥

2 BAVINEEELREY - BEMERE - FRAREMOMERS (2006-2010) P

2t 2> FERICE T LBEEY - BIED= ANEH (RDFICEAL )

ERNICB T DAY NEROBEEMZ AIICEL T, AR FEICB VTR
ELTCW5 RDF O& A > MNEBREHRI o F6] (A, AT, @iE iR
B BT, i, BREEA DR 22 T RBEEM AL IR AR R LD L A
RIZBWTEEDOERSREHME (RDF X% RPF) 175 T\ 5 ZHBREHME iR IX
59 Mgk, AFEREIZEFHN 315 Tt THDH, €D HH RDF XL RPF ZAEHFIHIC
it LT\ % 30 ek, AEFEEITIEFN 113 Tt THD,

F7m, REEME LA FFILATBWTAHE L TV H&ETOFEH, RDF %
RDF BlEREBELE L THHL TV DEEITOREFE2SE L L TURT,

iJEm T
Jiti 5% 4 JERETH Z A EHE R, GBfR . 7 ==y 7 R)
it 5 T L (o BB T
[ 656.32 km? (2010 4 10 H Kfx0)
A 149,487 A (2010 4 10 A I a0)
WY T 2) 1999 4 4 H
JLFREE ] 2) 48t/8 h
JVER SEE 2) 7,900 t/4 (2010 F-J%)
Rl 255 2 3,779 t-RDF/4 (2010 4-J%)
WLER % G2 FEFEY) 2 AR T I, FHR T
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ARG 44.9 %, K53 50.3 %, K53 4.8 %
AL S8 EAE: 1,780 keal/kg

BESEW) [ R WY —MREEGE AT (B A2 MREFE L)
s 5 AU RF X2 (AFERET) 2.9 ME/A4F)
PESEN) [ TR 105 [/t
i LGS F CoMIEE H A A
FEFEN) [ TRk THBEN GBI Z 2)
w7 o— l
B - R TR ARk E (BEH)
L "R Z 7 25cm FRE
R T AR (600°CHEE D ENVEFLLER)
l
BRI - W TR RRIbRE (T 7 A - /INA%E)
L AR Z 7% 2-3cm FRJE
L AR (BEEIRE OHALKE T A RH & L O)
DNEHH RO TR
| =B BERZE
[ TR ST AR
FEFEN) [ TRk B : 1.5cm
PR £ #em

FEEVE:  4,000-4,500 keal/kg
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i AT

Wi 4 T HEARF RV —ATa—xao)lbB o X —
Wi T AE Hy Ry WHEAC R T

[Hif&E 79.55 km2 (2010 4 10 A B 5)
AH 19,917 A (2010 4 10 H B 5)

fiaei% 1. 2)

1997 4

JLBRRE ) 2 32t/8h (16 t/8 h X2 ¥7)
JLPRFEHE 2) 4,584 t/4F (2010 FJ%)
RUE R 2 3,354 t-RDF/4- (2010 %)
WLBR % G2 FEFEY) 2 AR T A, TAABREREE, BT A (BISRE), ST A
Pk NEaliil
ARGy 33.1 %, K43 50.8 %, K57 16.1 %
A7 5 2 1,185 keal/kg  (HEMRIE)
FEFEN) [ TRk KEHER A MK T (BA 2 MREFE LO)
it AL FFAL X4 (7.05 M/AE)
JEFE [ TR 100 M/t
HRFEATIFS 3 G E ColmtE 2 Aam
FEFEN) [ TR THEEN
g7 1 — l
R TR — R 25
L —ahngl
O T2
l
JER
l
R TR
| =R B E
[ R S B
FEFEN) [ TRk B : 1.5cm
PR £&X:20cm

GARE 10 %L
FEENE: ¢ 3,700 keal/kg Ll L
PVC &A% : 1 %L T (—#BEEY LR L)

RImane
neoAREEN
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i . e 0 SRR F A

Jti 540 i RS fL & Z - B L Ex
Ji 3 T A e R T

[AifE 526.87 km2 (2010 4 10 A B 0)

A1 38,689 A (2010 4F 10 A KER)
RIS R S R e =1 A EIN i U L N 257 N R S
UE: 357

MiFx % T2 2002 4
JLERRE ) 2) 53t/8 h
WP SR 2) 8,720 t/4F- (2010 %)
BT A 2 4,796 t-RDF/4E (2010 4E%)
WLER R FEFER) 2 AR A, AT H (BIIREE)
ARy 48.3 %, K53 45.1 %, JK5) 6.6 %
RO B E: 2,310 keal/kg
BEFEW [ TSR FEAREE A > FREE TS (B A2 MBS L)
fitta TALNFALL X2 (4.17 MUAE)
FEZEN [E TR 105 [/t
MR FEAi# 8 G E ot E A2 Aam
iv.H&ET
HiE% 44 FR KPR AV MR BETY
AK (Applied Kiln) ¥ A7 A
Jiti 5 AT 1 BERAET
[HifE 47.48 km?
AT157,335 N (2012 4F 7 A I A)
i % % T 2002 411 H 22 H
JLFRHE 25t/8 h
ALBR FE 15,000 t/4E
BEFEW) = Nk 39,000 F/t
BEFEW) BMAK > 27 AffEE
JVER 7 1 —4) M CHAT LHT I AEZ A, ' A NOFER

WZPEWIERIE L T A R LU REEH LT
THEPF L ATEAT D, BT L I RE
[z Gl - GRS AL, 3 BT CTHIEY & 58 -
SIRT D, S DI, BBREOREEZITV, & A
Y REEE LTIERALTW S,
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AV B
o

I« 28

v . T
Jiti 5% 44 7R LR ZAER R EHM iR (7 4 AT —R)
i 3% FIT7E i e it VL ZL AT

AifE 119.35 km2 (2010 4F 10 HEF5)
ANH 19,544 A (2010 4 10 H B 5)

MiFx % 1.2 2000 4
JLEREE ] 2) 25t/8 h
RLPRFEHE 2) 4,494 t/4F (2010 FJE)
RUE R 2 2,166 t-RDF/4- (2010 %)
RLER S G BETEN) 2 AR A, T H (B, 77 A F v 7 H
"R 39.1 %. K57 55.6 %, K57 5.3 %
AL FEEE: 1,553 keal/kg
FEFE) [ FE IR KEMY YA 7 NAVRT—FF K
ffa e 5 (RDF =BEFEEICFIH)
RLPREE /) : 315t-RDF/H
JEFERETT : 20,600 kW
22 HAR (8 1fis%) LV RDF %A
PEFEW[E T KB YA 7 AT —TF 2 b3 9,500 [/t DAL
HRFEAif 5 PR F 2 180l
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BEZEWIE TR

M7 m—>

FEFEW)[E TR TR - FARR

PEAR 5 A X 15mm X 30-50mm

GKER 10% LT

FTMEE E  GE OB PN T LW E & &R
Z DAt IHATKDY 2%FE TR A

QP EHIECBET D155 - ITEOHER & & O RNEREIR D 72 8 O PRI ORI

AARICEBW TR, TR OEIZIT, REEREO T, 1RSI AHE
HEHAEZ L & LTEERR PR EH ST d (B3),

Rk 12 4F 6 HICA SHu, Rk 13 45 1 HICHE T S U718 BRI 2 JR i e e A
EIZIB W CUE, G IE 72 W BB ORELR IS T BEFEM O (DI EMEI (V7 2 — ) |
@QFEH (Va—2), GQFAEFMA (V1 270), @EAENL, G)#EELSE WD
KR OEINENL 2 E 7= 9 2T, MROEAH G E LT, THEHEEML) & [TEKRAE
EHRFML] O 2 00FBXHEEDTWD, ZILHDE 2L, FEFY DL K ONE
BT DA (LUT, BEEMEE) &R A 7 VBl AR bihvTn b,
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OBEEEDVY1DI Y7 12
e g s DU ONEBBRE - HRSOTE| Wk — 12

EREMNERENETE = QRIEMOBDFABORE

(1R) (3R)
[ BRmRoBtECHLEss
£ L " & i3 it 8 ® = ’
U1 DIiE YA DIE UYL DI YA DIE
H124 e 5B iy H135 B = - H14.5 JH17.1
FERET FELBTT FERET i MBIETT
” H19.6
A Hise el
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B3 BIRAEHEKEMAT E2-ODERRY

i HEHE R

TBEHE BT 13, REDEZHEHT2H5 0N, TOMELIICET L EEE2E O X
ETHDHLEWVWIEZ ST THD, BIRICIE, BEDE LT IBICHTD 2 &
FHEANZOREYONHEEZ A OITH Z LERETOND, ZOEZFITHONTIL,
SELLZOMEZXNG 2T R LT, ERVPEHE L LTOEBERNDI B D
T <, ZOBEFNEFBINRZ LTS LERD D,

FEIEWALERIE T, BB =4I WT THER IR, ZOFEEEEI o THEUTEE
FEYE A LDOEMLEICBOW CGHEEICAE L2 TNE RS0 L LTS, HEZED
HHEIZOW T TR 5,

CEEYOFAFASEEITH) LIV ZOREIIED D

- oBYE T, RFEFIEEL T, TORE, BREWREVNFEEY Lo 255
IZR T2 UHEOREEMEICONTH LU H DA L, 8 1E 72 LUEE 23 R 2
ORI D R BEEFEORBE ATV, O BanEIR D BERY
DM E 72 LD FIEIZ SN T DI R A #tT 5

- BEIEW) DT OMZE O IE 2R EE ORI U, E & O A SR o
MR %

Flo, B -RITBWT HFEEIL TOEXEREEMZ B LA LRTIERD
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2] L L7295 2T, HEHE DL

TICHEHT 5,

S P L E

- HEHEFER DA OEIRSUTLS 21T 5 56 WL HEDET

TRAE AL YE

- PEEFETEM N EM S D £ TOM, RELEEDET
EEBREFEM ZET HFEROIMNIBNTRE T 258D

At

* R ST AL A PESEBESEMALERSE RS (IUSRIE RS e Oy

W) HICERET ANE . Bt AEOMST (EHICX HEE
LRIDOKERE . Fr ] EE ~DERFLE)

< SRR STy A PESE PR FEW LB\ RRET D e, L

OARVUNZ BT DR 24T, AN D BRI T 5 £
TO—HOUFDOITRIZBIT DB N LI THOND T2
B E AT D

% BEHEH F
% B O

RAE 5

« ZEPH S EER TR OM - OLFITBI T D FHE & VR

L. OB R HR

* BIH D FERIIR BT DV THEE I B A

M D e 8

CHEESIH R 2 RE L TV O PEHE A R OHEEG DS TH

DAV ATHFEZAT O PEHF A 1T, IR 2 2, LEFIH
i AN

B m
®
Bl
s
=

< SRS Sy & PESE IR AR F 5T D . ¥

FEFEM DG L & RIRHICZFEE (CRERFEEME R (v =7
= A b)) S R OEHLEE DG L OLRAF

CXFEEDPOEHEOB LORMNEZ T oL & MHEAK T L

Tl L EMERE L, BHEOE L2 RkF

- EHEEICBY oWl 2 ER L AEAF R AR
- —EMIRIPNCZREE N B HEIED G L OFEAT 2 51T 720,

REFEHOTZH SN TOARWE LIIEBOZHOH D E
PEEOE L OR300 7o R, #1722 BN R & ood@ i &
AT TR YEAEREITAR 0 D PE BRI O TSy DK
MERET 2 E &b, MY RFEL#ET D

AN IE 7 AL
BB THON
7oA O
A

CHEHHEEE DN HE L BT L TV RWERD b D & & X

BEEEY) O IE /R LFRIC B L LB R E A ST R&E B o/E
DOXGETRD

CIEMARIRH N TRIE RO D HE AT S R o A,

HEMTONRERD

BEEOFHELFH++ FRIIRLTWD, HEELLL

i JERAESA BT
(PERAPEEFERE] 1T, EEENZOAELZ-/EPEH I, BREINEIC
BWTH, HYERGOWEE R ) 22— Ut A 7 005~ EDEE (MBI X
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FMEINEML) 282 0WHIBXHTHD, £99THZ LT, AEFICKLT, BE
FINIZL W, TV 2 =2 Y YA Z AN LT WERLLZBISE - AT D L1
AT 4T EEZES > ENILDOTHS,

Kan I 08 DRI K O\ R i b OIEHES T B 2 1M (Raa ) 1 7
R FEEFREREREESE (FEY YA 2k ERBBSEOFENRL
BB DEE (BEVE Y Y1 7 E) . BIRO A RFIHOREICE T 258 (&
TRA DRI RRERE) (I2B 0T, FEEORGGIIRY A 7 VBENED TR
0. ERAEEFEBTOEBEZFVED AL TWD, FIEICBT D IERAEESET
IZOWT, UFICEHT D,

RAREEEY FHELIZTOFREBOTHOW, UG - A L-EOR
PA 7 VIE EEEIZOWT, HEBRILZITORGEA S, EBIIE, BIR
TRDI 3 BIIAE U 7= R e tL L R O P A & R an il 2E U 4
AT TABIZESTEEBENCERE L, TOEHEZAHT 52 &
IRV EEZRZLTND,

ZE Y VA FEAME (=7 a3y, TULE, GEE - DEHE, YRR - %
7 ik B IO WT, NRBERIC X D8I B MU E % (BUiE
F.WAEE) X D2FERLERBEMT 0D, HEE T
FEEERF B E N T ) s ick v e s TV,

HEhE Y ¥ HEyE RS EF S (ROEEE MAXS) (2. B O REXT
A 7NV A L7- BEVEME R & Ao T2 E . T O HEEN L REAT
7RV, DT RNy TEE O 2 by X —F A N5 EH
V. BEFEL (7 EIIOWTIIME) 2HEICITY 2 &%
BT T D, AL TR FE RIS TE B HE 3L D Z &
XA IR TV,

G IRA XY Ay R OVNE R EMOBGE S AT (RIE3EE | WA
Mtk F) 1E. BERM L CHEERGICED T Z & 235K BT
Do

3R HEHEIZFF 59 2 BRI R AN b B H 5 WITHRALALS £ TO SR TRk

DAL

(1) BEHLFR

E OB EE T OFEIEY PR EE AT A EEMBEIC L D L. EmE O RERIL
HUZEE 5 # 1T 12,000-26,000 1/t T 5,

FTo, BEAVLELIZ WA T D EEHIK ORI ET HBAOH L LT, KK
BRI R o X — DR R E R 2 \TRT, —BEED ORI
7,035 Hit ThH V. BEHFEERLY 18.2% (KIKHICBITHHREM) & LB,
FEW) 1t 4720 ORI HEHIX 1,280 F/t(=7,035 H/tx0.182) & 725,

85



®2 KRELEHRERERFEL 2 —DLOHER"
(B67: M/t Fiad)

VAN NrFldE
= [H25.2 B B 5]
— i BEEY 7,035
LKFRE(DHR) 7,035
TXKFBEDLHZR) 7,035
PRZ 5% 16,170
E# [[BEA 9,135
;5iEB 11,760
EF NI 7,560
(EL\CA 16,170
B \EISAFYIEE 11,760
JLLTF 10,815
Z(AhZEsE 6,615
BT 8,715
WA SRS RUBEREE<T 8,715
LalbyF—F Xk 20,475
TOMDEXREY 16,170
(ERSREEREYNSE)
fELEFELA 1,155
fELE5%EB 1,470
EEHEESLHELRL 11,655

(2)RDF fLALt

4[E > RDF izt ~D7 7 — MNRAEMAR L D &, FEFEM D RDF (L
WCET D EAITERICE VIS 2N H D08, BEEYUEE Y-V 20,000-30,000
Mt (Mg, B, BB, KR, (EREE. EHAmE ., RPEREEEOS
i) O —ARZ N, W ORI TS 58 (BRI + Ry E )
CHERL7ZHATH, THUIEETA NS THD EITE 20,

RDF %t A MEELE LCTHIAT 256 &K RDF EEEREICHHT 25460
RDF #H#E A 2K 3 ICHHEY 5, EFICBWT, TEEIHEAMIL RDF 5 LIZ e fit
¥ o RDF 8 isk 12 b 2 8% % /R L, ~ A T ADEA 1L RDF Sl i 5%
DB 2 T > TEE M- Th HoTWNDHZ L AR, £/, EXHfX RDF
BIEREF% 7> & 435 £ T RDF Ok IC BT 5 840 Th 5, 2 I30E S A X
DERAEME SN =2bLDTHY . ~A T ADHAE1E RDF 51 LIZfE\ RDF 8 i
FICHIEENRET D Z L 2R d, RDF & X0 MREFE LTRIAT 841X, 100
Mt BBECTOMRIEE 72523, 5 COFM CHEEREMA KX < 2254121, FY
FICIX i E coftin L 725, —J T, RDF ZHEEREBEICFAT 585 A41%. RDF
R i % 2 G S5 5,000-12,000 P/t DALERE: A X H > TH Y . RDF R
DA K EZ W,
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=3 FAREICLDRFMEERY
(B {57 : H/t-RDF)

. =n RDF#i i & A2

il BT A E AR T
A 105

. B 10 0 -10

;%;;;Eﬁﬁ C 105 1,629 1524

D 100 -100

15 80 815 471

E -11,700 366 | 12,066

F -11,700 1,671 13,371

G -11,700 776 | 12,476

H -5,584 8,169 | 13,753

I 10,965 | 10,965

J -5,584 7140 | 12,724

K -5,584 3,150 8,734

L -10,058 10,058

M -10,058 1,050 | 11,108

N -10,058 1,470 | 11,528

RDFERE |0 -10,058 3,832 13,890

BFA |p -10,058 3,600 13,658

Q -10,058 1,400 | 11,458

R -16,265 1,680 | 17,945

S -9,975 3013 | 12988

T -9,975 3,245 | 13,220

U -9,500 3,620 | 13,120

v -9,975 1,921 11,896

w -9,500 0 9,500

X -9,500 2510 | 12,010

Y -7,705 2,903 | 10,608

15 -9,730 3,124 12,242
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THARICR T 2B E OREL, Bk, 4% O )
13:50~14:20 PCD: Anuphan Ittharatana
[Current status of waste management in Thailand 2012
14:20~14:30 AT
14:30~15:00 REO11: Sawat Thanatka
[Waste reduction and 3R promotion in model city |
REO3: Chatree Chaiyawong (Regional Environment Office 3)
[ Solid waste management: Zero waste project by regional
environmental office 3 (REO3) |
15:00~15:15 REOT7: Jarupa Upool
Municipal solid waste management in Saraburi province
15:15~15:30 Naresan university: Charoon Sarin
[Term of reference
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@Anuphan Ittharatana (Director of Waste and Hazardous Substance Management
Bureau)
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Current status of feasibility study and
undertakings of future

Developing 3R (Reduce, Reuse, Recycle) system of industrial
and non-industrial waste based on a cement plant in Tt

This project is commissioned by
Ministry of the Environment (MOE) in Japan

REMATEC Corporation

Copyrights 2013 REMATEC Corporation All rights reserved

_‘ | The overview of our project in Thailand [} REmATEC

Innovation for the Earth

Developing of 3R system of industrial and non-industrial
waste based on a cement plantin Thailand

Feasibility study on the ufilization of waste as fuel/material at cement

Research on waste management and recycle
Analysis of compositions and properties of waste
Consideration of waste recycling scheme suitable for the region

The increase in the cement demand accompanying economic growth

The environmental problem in Asia
Increase of the waste amount : :

accompanying economic bl
growth/population expansion price increase

Resource shonage and Undevelopmem of law and
' 3R

Copyrights 2013 REMATEC Corporation Al rights reserved.
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| I‘The correlation between cement consumptionand GDP  ({[[[) REMATEC

Innovation for the Earth

/CEMENT CONSUMPTION PER CAPITA IN 2010

Correlation exists between cement consumption per capita and GDP per capita.
Its trend changes around USD 16,000 of GDP per capita.

“ Thailand Economic Growth W ) REMATEC
I = .
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Thailand economy is strongly growing up
and outlook is expected “favorable”.
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| The amount of waste used as material/fuel REMATEC

Innovation for the Earth

Potential of the waste acceptance at cement plant in Thailand

Amount of waste

Cement Industry in Janan _ 451
Siam Cement . 91

0 100 200 300 400 500:
Kg/Cement 1ton

The waste recycling which utilizing the cement plant will play the
important role of waste processing in Thailand

(source)}Siam Cement Group “Sustainability Report 2009
UNFCCC Project 2697; Siam Cement(Kaeng Khoi} YWaste Hear Power Project. Thailand
and Japan cement Association

Copyrights 2013 REMATEC Corporation Al nights reserved.

Innovation for the Earth

4 The characteristic of utilizing cement plant REMATEC

Utilization of various waste as alternative material/fuel at cement plant

1. Reduction of environmental load
» Reduction of the amount of landfill disposal

#» Reduction of fossil fuel consumption
(Reduction of CO, emissions )

» Reduction of natural resources consumption (Environment
protection)

» Avoidance of methane gas emissions from organic wastes

2. Economic effect
» Reduction of the initial investment by utilizing cement plant
which is the existing infrastructure

» Profit increase from wastes disposal

» Reduction of fuel cost by using alternative material/fuel

It is necessary to establish the waste processing scheme in consideration
of the characteristic of the area as the whole social system.

Copyrights 2013 REMATEC Corporation Al nights reserved.
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4 | The establishment of social system on waste management m REMATEC

Innovation for the Earth

Process Collection :D: Intermediate Final
flow Transportation process :::> process

» Transporter vehicle | > Wet screening » Cement

» Collection system | > Drying » Iron manufacture

» Computer control # Carbonization > Biogas

Element %

Area zoning > Melting Compost
technology
» Configuration of > Incineration » Liquid fertilizer
waste box
» RDF » Boiler
etc... etc...
¥» Landfill

! v

etc...

v
Combinational optimization

Copyrights 2013 REMATEC Corporation Al rights reserved.

The flow diagram of utilization of various waste
4 | as alternative material/fuel at a cement plant R.EMN-F?
Industrial Oil, Sludge, Acid eic.( \
waste > RF ‘ :
plant
Ligid waste pi RE
[DIvv, |EAT, Emitters]
Qil, Biomass, [aper etc... _ L
Biomass etc...] BOFc Cement
! Plant - kiln
Sewage disposal e 'y
Sjidge Paper, plastics etc... BOFc
Solid -
MSW combustible RDF |

Incomléustéble material plant RDF

¥
[PCD, REO3, REQ7 Landfill or recycle

REO11, municipality] - \ /

Copyrights 2013 REMATEC Corporation Al rights reserved.

97



Innovation for the Earth

4 | Implementation site for this feasibility study REMATEC

The characteristics of Saraburi province s |
* Under the jurisdiction of REO7
» Cement plants concentrate. R VLN
» Industrial estates concentrate. b

e

R
e
. The meeting on T
| implementation site for R fe——= =
the feasibility study at ' .
Naresuan university L

2013 REMATEC Corporation All

Three challenges on working on this projectand Schedule REMATEC

Innovation for the Earth

1. Financial challenge

#» Coston waste management
(transpont, disposal, labor )

# Coston cement manufacturing
(coal, material) etc...

(i

. Institutional challenge

Waste management

The approval and license system
on waste processing

The administrative system

on waste processing

The collection system of waste

v YoV w

3. Technical challenge
¥ Analysis of compositions and properties
of waste
(Calorific value, pH, moisture content,
heavy metal contert, etc...)
* Planning of the waste sorting system
suitable for the characteristic of the area
(Sorting out plastic/organic from waste)
# Designand development of the sorting

L, Field test —

4
4
|
|
|
|
%Make policy proposal |:>
I
D
TR

Copyrights 2013 REMATEC Corporation Al rights reserved.
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