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(Abstract]

The construction of high-efficiency power generation facilities utilizing Municipal Solid
Waste (MSW) is currently under way to promote effective use of the energy that can be
generated through incineration of MSW. However, the majority of such power
generation facilities is typified by those with a capacity of over than 100 tonnes/day,
while the small and medium-sized facilities that handle less than 100 tonnes/day are
not normally used to generate electricity. This situation is attributable to the
characteristics of the steam turbines conventionally used for generating power from
MSW. The power generation efficiency of such steam turbines can be kept relatively
high in a facility with a scale of at least 100 tonnes/day, but this efficiency decreases in
facilities processing less than 100 tonnes/day. Therefore, if a steam turbine were
introduced in a facility with a capacity of less than 100 tonnes/day, the life cycle cost
(LCC) would rise, eliminating the advantage of generating electricity from waste.

On the other hand, an alternative to the steam turbine power generation method exists
in the form of the gas engine power generation method, with the advantage that even a
small gas engine can achieve a high power generation efficiency. Some MSW treatment
facilities already separate digestible waste feedstock (digestible waste) from MSW. A
digester is used to generate methane gas from digestible waste, and the process
(conventional process) of generating power with a gas engine has already been adopted.
However, in this process, nondigestible waste feedstock (nondigestible waste) is
incinerated, yet the energy from this incineration is not used to power the gas engine. In
an effort to utilize energy from nondigestible waste, it is also necessary to consider ways
of utilizing the energy embodied within this nondigestible waste to generate power.

Therefore, in this project, we decided to conduct a process evaluation in order to confirm
the elemental technology and obtain the results necessary to construct a more efficient
power generation process for small and medium-sized facilities with a capacity of less
than 100 tonnes/day, which are not typically used to generate power. We proposed the
fluidized bed gasifier and digester combined process (proposed process) which generates
power from a gas engine driven by a mixture gas from two sources: digestion gas
obtained from digestible waste and gasified gas obtained from a gasifier incorporating a
fluidized bed that utilizes thermal decomposition to generate gas from nondigestible

waste.
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Figure: Flow diagram of proposed process

In this project, we conducted a feasibility study of this process by verifying the

elemental technology and process outlined below.

(1) Gas treatment test

The gasified gas was branched and gas treatment tests were performed to remove
substances present in the gasifier that can impede stable operation of the gas engine;
specifically, this involves development of technologies for removing char, tar and

corrosive components such as hydrogen chloride.

(2) Evaluation of waste sorting

The quality and quantity of digestion gas varies depending on the quality and quantity
of the sorted waste, so the performance of mechanical sorting greatly affects the
evaluation of the proposed process. Therefore, we determined the optimal mechanical
sorting devices for separating digestible waste suitable for the digester and
nondigestible waste not suitable for digestion; we thus obtained basic data necessary for

evaluating the process.

(3) Process evaluation

Using the test data obtained, we conducted a process feasibility study to determine the
feasibility of proposed process. Our target was a minimum power generation efficiency
of 13% (which is viable for power transmission) in a facility with a throughput of 50
tonnes/day/furnace x 280 working days/year. This results in power-derived carbon
dioxide (CO2) reduction of at least 2,000 tonnes/year/facility, with the equivalent LCC of

conventional process.



As a result of the verification, we were able to determine the following.

(1) In the gas treatment test, a test was conducted using oil (temperatures of 80°C and
60°C) and alkaline water (pH 12 to 13, temperatures of 80°C and 60°C) as solvents for
the scrubber. The test confirmed that oil demonstrated a tar-removing performance
exceeding that of alkaline water; moreover, when using the oil, we could obtain
improved tar-removing performance even when the solvent temperature is lowered. It
was suggested that, when oil is used as the solvent, the tar concentration might meet
our target value, but it was not possible to conduct continuous testing at this time;
moreover, as it is not possible to meet our target value for items other than tar and

hydrogen sulfide, further improvement of the process and equipment is necessary.

(2) As part of a waste sorting test, waste sorting was carried out with a twin-screw
crusher and sorter using simulated waste based on the composition of the waste at the
Sashima Clean Center Teraku. As a result, a sorting machine with screen diameters of
70 mm and 50 mm properly sorted almost 100% of digestible kitchen waste regardless of
screen diameter. For waste other than kitchen waste, the larger the screen diameter,
the higher the amount of waste diverted as digestible waste; Furthermore, even with a
screen diameter of 70 mm, a maximum of 30% of plastic material is sorted as digestible
waste; therefore, we adopted a screen diameter of 70 mm, which increases the amount

of digestible waste sorted.

(3) Based on the above tests, we evaluated the power generation efficiency and the COz
reduction amount of the proposed process using two types of MSW. As a result, the
power generation efficiency was at least 13% in each case. It was suggested that this
would represent more than a power-derived COz reduction of 2,000 tonnes/year/facility.
However, as indicated in section (1) above, this estimate is based on assumptions
because some items cannot meet our target value in the gas treatment test, so

continued testing will be needed to complete the feasible study.

We have determined that, as a result of the above and despite some remaining technical
issues, adoption of this technology would contribute to improved power generation
efficiency, especially in small and medium-sized waste treatment facilities, as well as a
reduction in carbon dioxide emissions as a measure to combat global warming. Adoption
of this approach can be expected to contribute to the energy supply structure required

for regional power distribution in Japan.
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E3E ABRABSRIUFMERBR
3.1 JJRWBICRIT DHER
3.1.1 #Z

AT RICEFINDY —IVERETDIIEE UTRIOSNOMBHEZS5NDD. ¥
—)UBRZEICE LIS BIRDIELES CIC DV TEERMICKE Z 1T o I2RIIFDIS0N,

ZC T, EETOHRWVBHERZFIET DAIIC. BRIESTE UCRIFRY —IUBREED
HIfF CEDBERICOVNTHXBBEZT OIC. BHERMARPADIT IEFRERERBIC T, Xk
BETERE ULBEIRFEDY — IUFRAERZIRIE L. EWRFEIICANDBREZEE UL DA
T, ETHRWEREEZT o, HRAWERBREADRAT Y1 -V &M 3.1.1-1 [T T,

<ERERE>
H294E88 )
78 | 148 218 | 28H
XEEAE HERE(R
H29%98
48 | 118 | 18H 25H L 312 EERE
HERESR HER
H29%108
28 9H 16H | 23H 308
HER RS FoH
<EHIR> —
H29E8H~108 H43sauF
H29%118
5H 128 | 19H 26H
HETE B
H29%128
4R | 118 | 18H 25H
HiEER BRigER
H30&18 .
18 8H 158 228 208 313 RERIE
BRI — I F v — BRJT—I)Fr—
P Tl YL TUSY | AEsiEEREE | U Tus
(FILHYUK) (A1)
H30&28
58 | 12H | 19H | 268
HRIB—IVF v —DAVHERZE. EE8H
H30&38
58 128 | 198 | 268
7
BEIE .
Feo

& 3.1.1-1 ARNEBEER =ARRTIYa—)U (BT, SEHEEET)
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3.1.2 Ei&sy
3.1.2.1 BEIRMORE

XBEREDBRN S, F—IUREICHRNRBEDDNEMEE LT, (DF1IL. QR
EEMHEL. G)PILAUK, (DIBHEIZME UIZ, ZNZNDOY—IUFREDX NI (G
E=2H) ZETRElCinND,

LIV

BIRY—IGFEITEE U TAAILAOSNORBANEESNTRD., BEFHIRTEA
ZIEARICXT T DEV\Y —IUBFERBENTER SN TUVD® 9, Phuphuakrat 51, 772
DY —)VHEZADSINDBRELUT, KESEAAIL (T —BIVIEL N1 ZT+—€
VBB BYH. TUYVAAIL) ZERAL. ZNBNOY —IUREROFHDZTT > 123
K. Z1IRBEDY —UBREMEENKELENBDO TRIF CHDCEEER L TND, B
BlE. Z1ILEY=IVIBNWITNEIFBEDMETH D, BEEZEDKIDE. HRAPDHY
—)VDNRIBICBITAH DTN S ZEH THIDEBSREINTU\D Y, —F3C. KEFEABLER
DSINRTIE, i UICY —I)ILDVKRBAICDBEBZER T DRFOIERESINTHRD, Y—
IVDBRKIEEB I D ENERINE &,

ZC T AFHERTIE MRORDSNAAIVEAF U, H2EHRICEFNDY—ILD
PRAEFRZRIEI D EE UL,

@RFREEUE (RIECFILEIUAFIVPVEZD A, MUT CTAB) KBR
REEMAICE. 831211 OXDIRBEEFRKEZEDOWEENE THD, BaE
DEKBENME CKORBICKSE U CHRERNDZETSE, HXKBEMEDKEEZSD
DNRZEH. HEOTYBEHE U TLSFAB=NTIND (B3.1.2.1-2),
CTAB Z[3 UH ET D51 7 VEREEMHRIE. BBERRESMEDFBEZER L,
KBMZZELSBHD CEMBESINTHRD., FICHBHEICEMTERSIN. HKBME
ZmIY—)VICXTLTE, FRICZOKBEZSHDIMNROEATIND.

T e

S L\

Tiooms Luoms | TneRETAnxL)

X 3.1.2.1-1 FREEHEFIDESE!Y 3.1.2.1-2 REBUFNBENEZEIT ANZZIL W
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B)PILAK

Barranco 512 (&, pH 9 U EDBFRP T, pH OLFICH NI =LY —ILEKDREE
INEUWVERERIT CEEER UIZ, F/2. Hauswirth 5 (2012) 1 SE@HIC. pH D
FRIECHNWI—ILY —I)LEKDRAERDDIERZFETR LTS (M 3.1.2.1-3), pH DEL)
BRPTE. AZXDPOEMURDDIRTO ~fbsnNTr A VibL. 1 2V RFEmEEFZ
I DCET, REEHAICARICRARDZERSIEDIBETZEDEINTINND 19,

AHERTIF. Hauswirth 5 E@#HKIC NaOH 2B LU TPILAUKEER L. T2IETTR
[CBINDY —ILDRFRERZFHEIT D EEURE, Fe. M 3.1.2.1-3 KD, NaOH DEE
M 0.3wt. %M. DFD pH 12~13 HEICHRNT, IFT (RERD) HBRUTET L TL)
DCEND, H—IUREMREDEV) pH [CDVWTHEIET D/ITH. pH 12 & 13 DBREFR
Lhkgzizsd> & & UlS,

IFT: Interfacial Tension

18+ (R@ERD)
~14 @ ——>

£ .
Z 120
£
'|I 10

6 A

4 \\\\ . : |

‘ \\\\
. u
0 0.2 0.4 0.6 0.8 1

NaOH Concentration (wt. %)
3.1.2.1-3 NaOH REDLFICKDKESY —)VEDRARDDIET 13

(D18%HE (FY VAL MUTXG) KBR

Hauswirth 51% (&, RIKXRDE —IVEFRIBE UL A AICBIEZE L. ZD3HkS % 5T
IDIERBRZETOICIBR. KIC NaOH BKRUIBHHI (XG) ZERNUZEMS (pH 11) [CHRL)
T. 93 %D —)UBREREZR UL, NI, IBRBICKDBROMEN LRI D ETiH
BB UEEHEBRSNTID 1, SMEBRFHIEIERDIEDD. RRERICHNTE
THERIFREDIBIIESEENRA LICETSITDIURMNDDEBSZONDICH. KIEZET DI,

BER. BHMEOBECPIVADEEDOGISMDENZRIIT DICTH. BIHEIDHDIZE
E. BRFEIE NaOH ZBE UICIBE T ka7 OC & U,
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3.1.2.2 ERTIE

(1 AREEEHE

ABRE. BUMRBE I DR R (BE 3.1.2.2-1) TEELE., HRIEERED
JOERT70-%2M3.1.2.22 [CRT, REKIAAEFETRENL Y  (%3.1.2.2-3) &
AU HREIFES D EHSERR UIEHRD—EESIEIRE, F—IUREaBICH U,
CHOEE, HZEARPDY —)UBED 20 g/mdn-ary F2E ER DK DICHZLIPDIRIERIE
TRE UL,

85— FREEN

. wwe | 22 sl 07 L ()
=1 )
—
L
I W
BE
FEee

& 3.1.2.2-2 AREEOTOERTO—-
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#x3.1.2.2-3 RBAXU v FDOAEREFE

MR

KD [wet%] 8.1
W5 [dry%l 0.4
BHRD [dry%] 85.3
BEsER [dry%] 14.3
w3 C [dry%] 51.4
K3 H [dry%] 5.1
2% N [dry%] 0.5
& O [dry%] 42.2
LHV [MJ/kg] 18.7
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(2) =V EREDHE
RRERICRITDY —IVEBREBOIO—%K 3.1.2.2-4, ROS/\DBERHER
3.1.2.2-5 [C" T, ARIEFPFD LOSSIERMIEAZIEARIE. Dy YD1 )LE—IC
KODFv—IFRA B EDBEDERELLEDS. 5 —IVEREREICHUIZ, COEEDA
RLSIE1F 5 L/min & UL, FIZ. SIZRHONLEARIEARDRENS —)UEREEDA
OT 150CRREEBRDL DI —ILHBEEBICEDZT TOEREICEERLE U Y E—S5 =T
mﬂbEOQ—w%@ FBId. BEABSSSADBIEPEN ZEHRANER T DLSICEDT
D, BREE SOCT—REERDLDITIZIIIINY FRY—5— (AS ONE &
QWS%MW)TMmUEO&—wﬁ@méﬁLubE%@émﬁzm [URDBHERET
AU AP DKD EBREREUICHE. MBHPICR U,
SBRDY —IUFERIED 1 )L —1& (F—)VEREEAD) ERPEEER TRINEN
EA—IVBE T UL, & —IVDOEENEE 3.1.2.2-6 IR I ERBE CTEMUIC,

H2IGWF
@ H2AEES D ~
O I ILE—1% BB
Dy kY ©)
74)1/5’: 7777777777777777777 ;
<3 LN ouT
I ) [ ;
XIRIEAIZ 150 CTIRR
99 ~ XIEINEI ) DY Fa—T ‘ ‘
O
B — )L EE
CAIESE80CICIHE)
) (¢)
wyT
U_ ©: F=IVH YT VIER
WAKELR

3.1.2.2-4 H—)UHPEE
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= 3.1.2.2-5 IEEIT DRSS/ IBEEMH

IR (2-27a/ N/ —)L250m])
(1EXBIIBEZ OIS X281 E)

BIE - BB =5
@ K
@ U
©) PILAVIK (pH 12) 25%NaOH Z{EA L pH 12 E1RDKDICHE
@ PILAYIK (pH 13) 25%NaOH Z{EA L pH 13 E12DKDICHE
® 1E¥E (XG)
® 1E¥5%I1+ NaOH (pH 13) 25%NaOH ZFAL pH 13 &E73D LD ICHHEE
@ KEEHEl (CTAB) BRAITIVEBED 23
BRIGEEA
K j‘ .
HIA—=H i
e e '
: i i i Ice bath i E
o Water bath I R = | i
P TOOCEBRE S ar 74 2 H NS E :

& 3.1.2.2-6 A—)LEROTOEAHEE
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(3) DITEB
SEHETODMEBRIMTE UL,
DY —)UiRE [g/m3N-dry]
QRYPY, RIVIV. FIUY, TOHUY. PEFIIFULI. PYRSEY. DU
ZAS5V7Y, EUVIgim3N-anl
KY—)UpkD () [ED 1 )L —1BEFFREBRERD 2 DEATIRIRULCEDZED,
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3.1.2.3 ERBR

(1) SHBRREICRITDY —IURER
SHBRFHICHRITDYI—IVBEEY —IUREERER 3.1.2.3-1 [T T, F—IUBREERDIGE
RD5. BBEDY —)UEENRIL.
ZAIL>T7)VAUK (pH 13) >P)LAJK (pH 12) >IEREEI > 18%6FI+NaOH > 2K
DIEICEBNCEDDD O, I8R. BRICREEERZEB ULERHCRNTIE. =)L
R RBR TRBIRENESNLE CEICKDBURY YT Y INTERND .

URD ST, ZROSNICRTDYI—IVFHENRIEIA 1 ILHREES GREFRL 92%). R
([CP)ILAJK (pH 13) OMBDELY GREZERK 73%) CENELSHERD. TNHEHE —
IVREBIEE UTER THDIREMND TSN,

(2) F—IUFERRIEDY — VD DITIER

SHBRFHICHRITDY —ILEDDDIERZER 3.1.2.3-2 [CTh T, RYEBVERH3IMUED
HEBRHEERTY —ILEDICDNTIE. INTORETHRESNZED o2, TNIE. #BmD
BUVBEY—ILHBEEDIY YD LI —REICNBE UL EHAEIND, 2. 7
1 IVICRDFEREIE. HORBFELEERLUT, RYP VIR 1~2 DBBEY —)VICDNTER
EDEROERSINCZ, COCENSE. (1)EBIKIC. Z1ILDRESY —ILEERICEMNT
HIDAEENBNEEZ SN,
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3.1.2.4 BRI FEH
EWTOAIBHERDOERIRFTE U T, XBERED Y —I)UARMRDEFCED
BIRZETE L. Y —IURERDLEESHD Z1T o 1S,
EIRRSTORRN D SBEDY —IUREMRIS.
ZAIL>PIVAUIK (pH 13) >77)LAVJK (pH 12) >1EREI > 1846 +NaOH > K
DIBICBENT ENRIBEIN., EHTDHRBSHERIC BN TIEA 1 ILETP VAKX
(NaOH/pH13) ZRW\THY —ILIFERZGIIIT D EICUIC,
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3.1.3 SEHIREE
3.1.3.1 EREE

3.1.2 BOEBRIRRICEDE, AT VY VDLZEBHLDIEZTERDF v—/I5F A+,
B —)b. BIEKRFZRFETDLEHIC, HEHRE 100 md3v/h BEDT 2OV ERXD SN
ZHRAHENDEB I ARNBEEZRTEAE LT, HRAMBREREIC, Fv—/FXLZERE
DT O0V. F—)L® HCl (81EKR). HeS (BfbkR). NHs (PYEZP). YO
FHYERETDZIS/N (No.1l, No.2 D218 THERT D,

SAEHE. S URBBESHBMES SUFED -V IS —FRICHRE LT, BeE0hH
HEEDNFKESEIDNITDIIEERM UL, 2B UEHIF#MN I 0 —%[ 3.1.3.1-1 IC,
MRERESE 3.1.3.1-2 [Ch T, RBREER. HUERBROERIE CICESTICKDT VY
—0OvIOFIzvD, HRASAIYRKOKSA VDU —DF v DOEEERBULE. HTRW
IBRREEME UL, XL, ABER TR CTICHIFEERIBRE - BEUEZ (BE 3.1.3.1-3),

. No.1 No.2
oo 258 25

HZAEH R >l ™ -I_

J7

3.1.3.1-1 FEfFTO—
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No.1XZ35/\

&

|

55 3.1.3.1-2 i{Fi ALER

583.1.3.1-3 SFHBAROEER
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3.1.3.2 AIBBEIEZE

HRIVIYVTEZELTRBEIICHICE. ARDICSENDIHRAIY Y YR EIMELR
ETIMUEN DD, HRIVIYA—NHSDBERESEIC, ARNETOERICTIM
INSIEBE LT S.1.3.2-1 DIEBZBE L. WEBREZRTE UL, FFREXIRME.
HRIVIVERBEEOA., Fv—/F . =), HCL. HzS. NHs, Si (¥OFH v
T14%) EUE,

*£3.1.3.2'1 ARTVIVAEMICEET DNIZBEE

PRAXTR WIZEIRE
N <1 mg/m3N-dry
T /IAR 5 um M E DR FIRHFETE/AL)
NYPVIRE 2 <1 g/miNay
=) 31 <0.01 g/m3N-ary
4 UE D FFBETERN
HCl <10 ppm
HsS < 300 ppm
NHs <10 ppm
Si < 1.0 mg/m3N

24



3.1.3.3 FHERFEM

No.1 8KV No.2 RO S/INADBREBINBEZK 3.1.3.3-1 [T T, B 3.1.2 BOD
EREsTiRERE 2T, 7ILAHUK NaOH/pH13) EZ )LD 2 @B EFRB U, /2.
BIEDBREDZNCKDY —IVFERDENEZER T DEHIC. No.l RS/ NDEERRE
[£80CE 60CD2HFMHEURL, IRRNDB. BIR 2 T EEIRE 2 FHD. 5t 4 FHTH
BREfToI2, R 1. 2 CBE 1 PILAJIK) ICBNT. pH DFFEL No.1 ZOSNICFERE
UTZ pH StODIETREBICHE > TRAED pH 72D KD NaOH DFRNIEZEHIEH UIZ, 7285, No.2
RO SINTIF pH SFEEEMR L TULVRL, K2, SHERDPIC No.l D S/NE No.2 RO S/N
(CXT U CTH A ILOKRDAHEIFZER L TUVRUN,

SABREEDEIRER. HEPST D EHoDl5IHREE LT 70 m3n/h FRECHEHET
D2E UL, 37 100 m3vh TORBRZEFIELTCUVEDN RTS/N\DREREDIZDHIKSI
AREEHDFIELDEFT S UTRERZETT DI,

SRS ICHZEIFS D MEE 500~600CIC CTHRWMBEsr ZEME LIEH. BE No.l
2O SNOBBRMNY TEREBLEDELEEEIC, BB TERNRENAESNTZ GHlI
3.1.3.6 (3) IBSBR)., HLIFDIBEMED D ZEHICHEREBICZEDS —ILARA L.
ZNODRERR TRICHA. BBULERHESZ5NE, 2T T AHBRTR>AERS
D MBEZE 700~750CI2ELETDCET, Y—ILEREZERS T CCEaM o2,

2 3.1.3.3-1 REEFH

No.1 XD 35/\ No.2 22D 35/\
B BREXTSR) EEnRE B FREXTER) EinRE
£t 1 PI)LAK 80°C oIk .
40~50C
L2 | (F—)L. HCL H:S) 60°C (NHs. Si)
£ 3 ZU  ShYDE 80°C gk 050
£ 4 CAIIN) 60C (HCl. H2S. NHs, Si)

25




3.1.3.4 HIEE

ARNVIBHERICHITDDMNNREDEBZR 3.1.3.4-1 [T T, HEREEDSZPATHR
EHZ Fv—IFRAEBIUY—ILEYY T ‘J’J‘L/ ‘FH@Z’(DE;%J?E I DCETHR
WIBREBEDMREZESR UIZ (DAXTRO~A@),  FPIFIRAEBKUY-IVIE
Guideline for Sampling and Analysis of Tar and Particles in Biomass Producer Gases
Ver3.3 [N U THRIB I OREDZIT oL, ¥ — LD DEEDHE JIS 0123 : 2006
ARDON IS 7BEDIMACERUTERUIZ, Y—IUEDDODAIEBIER 3.1.3.4-2
DBDTHD. ARIVIYA=ANDEPIVITICID, RYBVIRHA 4 UEDRD
[FBHFBTERNEDNTEND, BHDBEDER > (AT, BERER) TRESNEAYE
VIRH 4 M EDBRDETEDHRRE UIZ, RYTPVIRE 2 & 3 DEDICELTE. B
SHERICHNT. ZNZNHRAIVIVOEBIEE (3.1.3.2 BESR) ZBATCHDZEDN
XIRE UL, RYEBVIRE 1 ORDICDOVNTIFVIEBFES UTEY EIFTULRNAN 8

ERICRNTSBEIED vl EORDZEDATRE UIZ, T/ —)UI3, iBEHRERT
[FRESNBEDOICEDD. BEDNM TERECKRESNTNDCENRESNTND
1016 C EDSDANIRE UL,

Fe. ROSNROBEROIBNESZER I DICHIC, SMERPICROSINTO—-51Y
DYV TIVERI L, BRUERDODHZIT O (DHXIRE), 20O, 2020
WRIEDWCEHR DM ZEIT oI (DIAXTRE).

No.1 No.2

v ooy 297/\ 20351 2Py
@ l
Fv— Ls _
2k JoO- 7D
apliaa . . 2R PRIEEER
AZEAR : D~@, TO—K: G, Yr20VERK : ©®
ZE

) H ARk
FE: CO,H,,CH,4,C;H,,C3H,, C5He, C3Hg, C3Hg, CO,, N, 0,,H,0 O - - @) - -
= : Si,HCI,H,S,NH; O - O O - -
2)5—=)L - -
A—)VEE. #Hm(CHNO). F—ILakIBDEEIH O O O >
NFv—/HFX b
Frv—/IANEE O O O o - -
B3 (IRGY. BIRRS. CHNO). MiEDTm @) @) - - - -
4)J O—KDR 3BT
Cl-,S2,NH,*, TS, TDS - - - - @) -
5+ 00> BIUR DRI
M5 (R%). EMRS. CHNO) N T

X 3.1.3.4-1 HRWNBFRERDDHTXTER
26



*£3.1.3.42 A—=)UEDDESEDITEB

NV VEDY

DITIR

1 MEBERE : 3L

RNYEY, FILIY, RFUVEI/N—, Tx/-)b,
YTy

2 (WLIBEBEIE]

© <1 g/m3N-dry)

FTOSLY, PeRIOFULY, DALY

m | ot

3 (WIZBEE : <0.01 g/m3 N-dry)

JxFIRULY, PURSEY

4 MU E QEBRME : sFafa)

IWASVTY ELY. RUVEIPY RSEY. DUV,
RNIIDIDOWAS YT RIVKIDIVAS YT,
NoVlalELY, 1 V7 /11,2,3-¢cdlELY
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3.1.3.5 GUERIER
(D =FEBE

BRIICHITBABREBB LU RFDEEHICETB LY R —

3.1.3.5-4 |C, BEIEEDTEDHEFK 3.1.3.55[Cm T,

<ERHF1RKU2>

&1z DRy AR =12 @Y 7RyHA

L @NolARZZAHO &l @No2AT7AHO
HREHAH DTS HAEHAG LTI

200

750

700

: -\ My
V\J

650

M
[

600

£

=

I
550

—AAUPE I AR

500

450

a00 —i - : — ‘ : s —
900 100 I 1100 1200 1300 1400 1500 1600 1700 1800 1900 i 2000

500 r”""’ "‘""""“M‘m_r«

— o AORE

No1 253 OEE
- Nu AT HRUORE
——=-Nn2275HEMNEE

900 1000 I1100 1200 1200 400 1500 1600 1700 1800 1900 P 2000

14

12

10

—No.1 A7/ pH

——N0.2A 5 HpH

s P ~— ]
N | b
4 : :

— T —— ; ; —
200 10.00 EH‘OU 1200 1300 1400 1500 1600 1700 @ 1200

asmsamasasassssncanast

3.1.3.5-1 FHERBF DI R{LIP CEREREBDIRAR
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<EKf 2>

2 @NelXUZHA

&2 @No2ZX75,{HO
HREAR LT

P

200

¥

650

ETevay S VAN

gﬁ[l)

550

— AR AR

500

450

400

800

700

12:00 13:03- 1400 1500 16:00

600

— o0 AORE

No.12 T AOEE
-mee- N0 TS IEOEE
——-Nu2Z T 7AL0ORE

14

uf"._'_\\ww:__ﬂ_u_ : —

10

pHI

——No.1A73/ipH

——N0.2275/ipH

3.1.3.5-2

12:00 130@ 1400 1500 16:00

SMERBF DD RIEIP CEHBRR B DIRRE (i 2)
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<EK 3 RKURM 4>

3.4 1428 AR
poiis %:a.m ;a:iﬂ:ll:l &3 @Na2XT5/5HO

HRIHR T ARETRFL TV T HARSOH)

800

750 “WA/‘; p A "
PRV Lo aa bl AR AT VI VL A

[&] H : H :
& 00 : : — AR SHRE
md H H H =

900 woo § 11w 1200 i 1300 1400 1500 foo0 1700

—  HasOAOEE

No1AZS A DERE
e NOAR YT B ORE
— —-No2ROSHHBORE

No22%957ipH

i
%BW |\ —

]

900 0w (110 1200 1300 1400 1500 is00 700

3.1.3.5-3 FUERBF DI RILIP CEHERRBDIRRE (i 3 BRURM 40
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<HKf 3 RKURM 4>

S04 BNoAXHS/ MM 3.4 QY aynrdno

EHa @No2275/ 3D SR i
RRAH RS Ty Fre3 | @No2kT /2

HREH RS TG (Fr— B—IL D)

800 : : i

5 s : :
" 600 i : : : — AREFF INRE
g H : :

800

700

—— Y AUOCANERE

No.1RZSNARRE

o
i 400
]

------- No.1ROS/\HORE
300

———No2RYZ/\HRRE

200

100

14

12

10

pH[-]

6 H ——No0.2X%5/%pH

9:00 10:00 11:00 13:00 14:00

16:00

o

w

3.1.3.5-4 FHERBFDIIRILIP EEHERRBDIRRE (i 3 BKURM 4
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(2) Fv—IFA
DY oavAD. @Y« 20vEO. @No.1 ZPS/NEO, @No.2 Z2S/\NBOICH
[T2F v —/FAREZER 3.1.3.5:6 BKXUVK 3.1.3.57TICd, YOOV TFv—/IFR
MEENKBICERIT DT EEZBELCNEN HBROBR., U0V TIEFv—/I5FR
FEEIAESEHRLUTRS T, No.l ROS5/NE0O. No.2 20 S5/\EO TIFEREHICTF v
—IFZAREBEMERLTNBDEDD, HRIVIVHRDDUNIVE TERETETLVRN
BREB SR, AUSNESHRIREDS ZTIOEBEKIC DN TBRIINDIUE THD,

X 3.1.3.56 Frv—/FAXRREEYME (PILAIK)

E3us £ 1258 £ 1 &2 BigE
@) ® ®No.1 @No.2 ®No.1 @No.2
HgyTUo Y00 | Yao0 | R33N | RSN | ZDDIN | ZADSN
g YAO Y40 H0O H0O 0O H0O
(80°C) (40C) (60°C) (40C)
Fv—/
. g/m3n 0.001

S 2 5.9 6.1 1.3 0.5 0.9 0.2 .
. -dry EE;E
P33
amD | wt% 24.4 42.2
D) wt% 73.9 55.1
KD wt% 1.7 2.7
C wt% 16.4 27.2
H wWt% 1.0 1.5
N wt% 0.8 1.3
0 wWt% 7.9 14.9
TEES

um 12.7 14.8
(d50)
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& 3.1.35-7T Fyv—/FIRARRECHME (1))

E3us £ 3/4H@ £t 3 Ei 4 BigE
@) ® ®No.1 @No.2 ®No.1 @No.2
AN ) o _ — — e
- Y00 | Yao0 | RO3IN | RDOSIN | ZRDDIN | RDDIN
VA=)
YAO Y40 H0O H0O H0O H0O
Fv—/
. g/m3n 0.001
S 2 33.8 22.5 0.8 0.5 1.0 0.4 .
. -dry ﬂi;ﬁ
=34
amD | wt% 60.7 54.2
D) wt% 39.3 43.1
KD wt% 0.6 2.7
C wt% 38.6 39.6
H wWt% 1.8 1.8
N wt% 1.1 1.4
0 wWt% 19.2 14.1
TR 23
um 18.6 20.7
(d50)
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3) 9=

H—)VEEEY —IUBRERER 3.1.3.5-8 £ 3.1.3.5-9 [C T, DY 2OV AODRKIUVD
P 2O0VEOELNRT, @No.l ZOSN\NEORKUV@No.2 ROS/N\NEOTRIS/NEE
DIERICHNERRICH —ILBEMNED UIZ, E2. No.l RO S/INTDY —IURERES
1IVEBRBE LR EEDOANEIMBERNRE SN,

+£3.1.3.5:8 A—ILBEEY—)URER (PILAJIK)

X128 1 EiH 2
@) ) ®No.1 @No.2 ®@No.1 @No.2
00y | o0y | RSN 203N A0S\ A0S\
AO Ha H0O 0O Ha Ha
(80°C) (40C) (60°C) (40°C)
=)l | g/mdx
13.9 19.4 9.9 3.8 8.4 4.5
5%’2 -dry
H—=)U
% - - 49 81 57 77
fREER
xX3.1.3.5°9 Y—ILBEEY—IUFER (F1)L)
X 3/4 @ £ 3 Fi 4
@) @ @No.1 @No.2 @No.1 @No.2
o0y | Yo oay | RSN AO3S/N 2AO35/\ A3\
AO H£0 +0 0 H£0 H£0
(807C) (40°C) (60°C) (407C)
H—)U | g/m3x
16.3 17.4 5.8 4.5 6.6 2.8
5%]% -dry
&—)U
% - - 66 74 62 84
fRER
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RIC, F—=ILEDDDHRER 3.1.3.5-10 & 3.1.3.5-11, RYBVEHTCEDY —IUE
EZ® 3.1.3.5-12 D5 3.1.3.5-15 [C"d, CT T, % 3.1.3.5-8/3.1.3.5-9 [ I —)L
BEE. £3.1.3.5103.1.35-11 LI I — )LD DEHEREISEVNDRSND., CDOE
RIE. DATTEDENCKDEDEHERI SN, SEIIRNYEVIRHCEICH—ILEEDL
EEEBZEEDH DY), K 3.1.3.5-10,/3.1.3.5-11 DIFRICE D\ TH —)UBREREST
fii L1z,

SREICHNT. RYBVIERH 1 OBE[CAKSRELEESNID>IZD, PILAUKE
BRE UCREHTRRYEVIRE 3 MEDOBADERESNTEDICXILU T, Z1 IV EBEE
UREHETREINY VIR 3 M EOEDIEHSNZND o2, 2. No.l ZOS5/\HOIC
RITIARYLVIRE 2 DY —ILEDDEEHE. No.1 ROS/NDREEN 80C. 60CDEE,
ZNZN 057, 0.09 g/m3n IR0, WIFNDORHFTEWEBZFE (1 g/m3UT) Z/ET
DIFREBOIZ, MEKXKD, EHIEENSH —)LDRFREERE UCIEIEREST ERKICT 1
IW>PIVAUKTHDCEE. ZAIVDRED . BICANYPUVRDHBD S \EHDDIFER
CHEESZBCENTEEINTG,
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*&3.1.3.510 Y —)UBD DR (52)LHK)

£ 12 @ £ £ 2
N No.1 No.2 No.1 No.2
[==liy) Y00 | 100 _ o o _ | BEE
205N | ZDOS)IN | RSN | DS\
YAO Yo
H0 +0 H0 +0
. 1B
1% g/m3N-dry 17.85 15.42 10.54 17.17 14.38 14.68
AN
1
ﬁ 212 | g/miNdy 1.57 1.42 0.57 1.34 1.21 0.96 .
A b i)
N
N - . 0.01
e 2 | g/m3Ndry 0.38 0.26 0.11 0.04 0.07 0.03 .
Rt
4 #S
g/m3N-dry 0.17 0.11 0.04 ND ND ND
ME g
Zm c 143 141 91 59 64 56
*3.1.3.5'11 H—)UDDDHHEER (-1 )L)
it 3/4 H@ 3 Eit4
N No.1 No.2 No.1 No.2
==t} Y20 | 20 . _ _ _ | BEE
203N | RSN | RSN | OSSN
Ad vH0
0O +0 H0O +0
- B
1% g/m3N-dry 16.55 16.58 17.72 18.71 13.37 12.94
AN,
1
ﬁ 21z g/m3N-dry 1.81 1.25 0.57 0.36 0.09 0.17 .
N K
N
N - , 0.01
Z R g/m3N-dry 0.36 0.19 ND ND ND ND )
i
4B e
g/m3N-dry 0.22 0.07 ND ND ND ND
ME NG|
ER c 158 136 31 24 15 21

HND : Not Detected

KRNV EBVIRHM 1 DD

2 DD
3 DD

4 M EDBD

DI VALY, PYRSEY

SOV Y PRFIIOFLUY. DILALY

IRYEY. FIVIY, AFUVYEI/N = T/ 1YTY

RIVIKIIWNAS YTV, RUVRIELY, 4 VT /[1,2,3-cdlELY
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No.1 X235 /NIEE © | B80C B60C

11

YLOOYAD  HAO0VHO NolZO5/\HO No2Z2S/VH0
() PILAN K

No.1 XS /NIEE © | B80C 60T

YO0V AD Y400VEO  NolRZIS/\EO No2ZO35/\HE0O

(b)Z 1)L

3.1.3.5-12 NP VEBH 1 DEE
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I
o

No. A XD S/\NBE © | B80T E60C

[y
ot

VIR DEE [g/m3-dry]

(=}
ot

Ry

1d] I
0 T T

Y120V AD Y400rHE0  No.lRUS/N\EO No2ZU35/\HO

(a) 77U K

I
o

No. A XD S/\NEE © | B80T E60C

& [g/m3y-dry]

[y
ot

(=}
ot

Ry YVBERDR

T

Y120V AD Y400rHE0 No.lRUS/N\EO No2ZU35/\HO

(b)Z 1)U

3.1.3.5-13 RNYTPVIRH 2 DEBE (LR - WIEBEZEBE)
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0.5

No.1 X2 S/\EE © | m80C @60C

HLOOYAD  HA00VHO NolZZS/MBO No.2205/\H0
(a) PILAN K

0.5

No.1 X2 S/\EE : | m80C @60C

0.4

[g/m3y-dry]

Y420V ADO Y00VEO  No.lRZS/\EO No2ZO35/\H0O

(b)Z 1)L

3.1.3.5-14 NYTP VIR 3 DERE (G . NIEBEE)
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No.1 X2 S/\BE : | B80C @60C

j_l -

Y O0YAO YA 00VEO NolRZS5\EO No.2ZZ35/\H0O

(a) 77U K

] - i

YO0YAO YA 00VEO NolRZS5N\EO No.2ZZ35/\E0O

(b)Z 1)U

o
'S

o
o

NYB VR4 EDEE
[g/m3-dryl
=)
)

(=}
=

No.A XD S/\EE : | B80T B60T

o
'S

NYPVREAMN EFDRE
[g/m3-dryl
= o
Do w

(=}
=

3.1.3.5-16 NVEVIRH 4 MEDRE (Wi | WIEBRE)
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ABETIIUEERBEE UCHY—ILREZRD LT HRIVIIVNHFETEDSY
—JUBEICDNTIE, ARITVIYA=NHMERITDEICHE—BREDIFZL, PICIE.
ARSEETHBITTZNIBEBIZEBE XD BIEL) 20 mg/m3n XD 100 mg/m3y ZXRDDEDEH DN
B —IVEEDHFBEICK T D—BIRFIEIRSNTULVRNDDEETHDEEZH5ND,
NI —ILDEED R THDCED, TOBRICK > TERSINDY —ILDEEE
BIRCEDTH. Y —IVBEDHICKDIR—NSEEDRENH UL \CHTHDEEZH
nd.

ARTVIIMNEI—)LDRBEIC—EDFIRZERITDDIF. HRICSFENDY—ILHTY
IVDAOEFETHRIBIDCE CEEEGDBEEZEERICEDEHTHD, ECN(Energy
research Centre of the Netherlands)ld. & —JUfEDZNDY —)VERICEDKDZE
BE52DNERETCETDLOY—IVERSTETOI S A Complete model'” 2388 LT
D, SA. COY—IERFIETOTSLAZBNTY—ILDBERZFTE UL, STEHER
%X 3.1.3.516 [CR T,

H—)VAIBTERIRDIF. BEBDY—IVZFEITDCETHD.,. CNIEY—ILDERZE
BERSE T, BEIFOY—ILESTIVERRICHES CETEDD, BRDY—IVEDICE
DNWTEHE UICERTOFHIH TIE. HEEBEDBEZTEDILIFES ULHHEF LT
ENRIBENTC,

M EDBRNS. SADFREEDDICHUNNTIE. Z 1)L 60 CTODHEBNLEX UNENDIE
REB DI,
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200

No.1 X2 S/NRE © | m80°C B60C
150
S
L,E%ﬁ 100 1
>
|
Q
50
0 i T T
Sos2o0VAO Y420E0 No.1XO35/NEO No.2XXO35/\H0O
(@)2?)bh)
200

No.1 XD S/\NEE | m80°C 860C

150 A
100 A
50 A
0 T T

Y20V AO P0O0VEO  No.lRDS/NHO No.2RD3S/NHO

(b)Y IU

R[C]

B

=

S—=Jb

& 3.1.3.5-16 H—)VERDFTERR
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RIC, SREOY—)VBERONERZEE 3.1.3.5-17 (LI, @Y7 O0VEOICEAN
T. @No.1 ROS/N\HOMD@No.2 ROSN\NHORBHEROBHAEIZ>TRD., HRP
[CEENDY—IVRDD RO SINTHFEESNLEEBZOND, BERDELRTZIVAKE
AVWEZRHEKIDE. ZIVZRNWEREDHENELS. §—IUFERDSNC ENREBIN
Iz

No.1 295
INSGRBIE

@Yr20dE0 @GNoAZU3SN\ED @No.2Z035/\H0

BE 3.1.3.5-17 A —)UEERONE
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(4) HZEFTZDMIR

<FEHD>

AREHZADPDFERDDDHFEREZK 3.1.3.5-18 [C™ T,

SEE. SYYTUYTRBICRITDARMERICKESEENDTRL, BUIRAERZINT
NHB 2.5~3.0 MJ/m3N-ary CHDIZ,
KDKRFH2OVADONS No.2 ROS/NHEODETARELIETFLTNDD, NI
AZEAZADNZD SINTHREASNEZCEICKD, HRDPDKDHEREUIZIZHTH D,

X 3.1.3.5-18 HRAFERD DGR

FH1 FH3
PILAIIK Z4)
O oayv @No.2 OUvroayv @No.2
AO AOSN\HE0 ADO AOSN\H0
KD vol % 34.7 12.5 33.3 6.3
H vol %-dry 2.7 2.1 2.5 2.2
Oz vol %-dry 0.5 1.3 1.1 1.1
N vol %-dry 68.5 72.2 67.7 68.9
co vol %-dry 6.0 5.6 4.9 5.3
COq vol %-dry 15.2 11.0 15.0 14.5
CH4 vol %-dry 1.8 1.7 1.7 1.5
C2Hz vol %-dry 0.1 K5 0.1 0.2 0.1
C2Hq4 vol Y%-dry 1.4 1.5 1.4 1.3
C2Hs vol %-dry 0.1 0.1 0.1 0.1
CsHs vol %-dry 0.4 0.5 0.4 0.4
CsHs vol %-dry 0.1 K% 0.1 K% 0.1 K% 0.1 K5
BRIFRIE | MJ/m3N-dry 2.9 2.9 2.7 2.6
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<HMED >

AR ZADPOHMEK D DDHFERZE 3.1.3.5-19 LK 3.1.3.5-20 [C”" T,

HCl [FVTFNDORETHE. No.2 ROSN\EOETORENBZERE 10 ppm KT I37
SIS DIZ, FI2. F 1/2 TIE No.1 RO S/NICPIVAVIKEZRBWNTED. No.l RDS
INTBEVREXENMEOSNDEREL VD, DITERTIIEMY 1 [ No.l ROUS/NADO
RKXVEOT 44 ppm H'5 31 ppm. FH 2 (3 44 ppm HD'S 93 ppm E50D, BBFLTL)
ERERZBDCENTE TR,

HzS [FAIEBEED' 300 ppm THOLH. ETHOY Y TIILCTHIEBZREZ RO,

NHs(d No.1 ROSN\DEE 1 BRKV 2 D P2ILAUK, RE3BRUV 4 DT 1 ILTHD
128, No.1 RO S/N\EOTIFRESIN T, NWFNDERHEE No.2 22T S5/NICT 70~80%F2
EIRESNEZEDOD., WIBBIEETHD 10 ppm KB EZER T D EIFTETULRL),

Si EAKRIC R SNTRESNTNDN, WEBRRETH D 1.0 mg/m3N-ary A5 ZERK
FDCEFETETULELY,

MEDKDICHERDICDNTIE, HRWBDFIRESHZBINENDINE TH D,

% 3.1.3.5'19 HWERDDDMHER (FZILAJK)
K12 BizfE
ESU &2
Hid
(OpEgsubY @No.1 @No.2 @No.1 @No.2
AO ROSN\HO OSN\H0 OSSN0 OSN\HO
HCI vol ppm 44 31 70 93 32 10 K
H:S vol ppm 3 1 K 1 K5 1 K55 1 K55 300 K%
NH; | vol ppm 3,400 2,800 790 3,200 900 10 K
Si mg/m3N-ary 11.8 4.0 6.8 4.7 8.4 1.0 K
% 3.1.3.5-20 WEXDDDMHER (F-1IL)
4 3/4 BiZfE
£t 3 L
=@
@OyrooY @No.1 @No.2 @No.1 @No.2
AO ROS/INBEO ROS/I\EO ROSN\NEO ROSN\NEO
HCI vol ppm 61 100 12 98 25 10 Kig
H.S vol ppm 20 1 K% 1 K% 1 K% 1 K% 300 K%
NH; vol ppm 2,700 2,300 450 2,600 650 10 K%
Si mMg/M3N-dry 6.4 3.4 4.5 4.3 3.1 1.0 KX
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(5) ZO—xK

ZOSN\NOTO—KEDTO— UIEEBDIIBTTEZIRN T DEHIC. No.l RUS/N,
No.2 RO SIN\NRDKDNEDRREBNTNDIDT YT I ITRKIUDET o ERER
3.1.3.5-21 BKRUEK 3.1.3.5-22 [CI”"T, TYTUIITRKIUDMIE. R 2 GBI : P
AR [ERNTEFRLUT 5 BERBRET O EEDERUS/NTO—KICTIT oI,

No.1 ZZO3/\, No.2 RO SNEBITEHIFENRB T DIC DN, BREERBMBKIEB
FRMFRBBIODEMNMEN LIZHY BIRTHD No.l RO S/INTKRDEEZCEINLTNDT &
DERSNC, L. ZAREBMESHUERBNOEDEL. BERROMEDEREZTRT
D\ No.1 RO S/IN\TIRICOEMNBEGFERBECBITIBALTHRD, YOOV TREL
ENBD2EF v —/F XD No.l ZOSNITHEALTNDBTENTO—KODHNSE
BESHER DI,

No.1 ZOSN\ADERFEEFIFEZBEEEITIBINLTRD,. HRXPD HCl ELL
(FIBEENNBIHAAZC EDNRIBEINTE., No.2 RO SN\TRPYEZZEENENLTRO,
AREHARDDP VEZPHRESNLZ CEDTREEING,

BRR. BIRIFE 0 h DY VTV TERERBIVOBHRUEBMOZINTNDDE. 2D
SNADTO—51 VICHEUCMEDEFIHSNIZZHESZ5ND.

TJO—KICEZEDEND. 3.1.3.6 BE[CTHI KDICH—ILHFHET DITH. CNHIE
HOKWBTRBE<BUET DIUBENDDEZSZ5ND, XL, SODEMEIITIE. R
KEZHOBPERUCREITDICENTET, JO—KEDRBILIETET TR, ZD
128, No.1 RO SN\RKXU No.2 ROSNICHITBDTO—KER. MFERELTTOR
A8 U8 &30/,

* No.1 Z2D35/N\
EEBICRATDY—ILED2BELE (I—ILgF 1 EULEES. JO—K832&T
D, BT DBREFEIEITDEDE L),

* No.2 2O 35/\

EBANTRBIDKDED 2 B LIE (No.2 RUS/NILERRE 40CIREDRZH. 1
2EHTRPDIKDD G BT D, EiBTDKODEZE 1 EUICIHBE. JO—KEE 2 & U,
BT DBEIIHIETDEDE LI,
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% 3.1.3.5-21

No.1 RO S/ \HEKDHHER

kB 2 No.1 ZD35/\HEK (60TC)

EERIFE Oh 1h 3h 5h
ZFEFRBYD (TS) g/L 91 112 195 253
BERMSREY) (TDS) | g/L 82 109 133 148
PIUEZDONAZY | gL 1 K% 1 K% 1 K% 1 K%
b 2> g/L 1 K% 1 K% 1 K% 1 K%
FIRFRRE % 0.02 0.02 0.06 0.08

% 3.1.3.5-22 No.2 2O S/ \HEKDHHER
K8 F 2 No.2 ZDS/\HEK (40C)

EERIFE Oh 1h 3h 5h
ZFEFRBYD (TS) g/L 1.3 1.3 2.1 2.3
BERMEREBY (TDS) | g/L 1.3 1.1 1.7 2.2
PIEZONAAY | g/L 0.4 0.4 5.4 7.9
b 2> g/L 1 K% 1 K% 1 K% 1 K%
FTIRRRE % 0.04 0.01 Ki® 0.01 0.02

(6) Zfth

P20V TRNREINEZETF v—/F A +ODAIERER 3.1.3.523 [T T, X 3.1.3.5°6
EXR31L35 7RI OO0VHBODF v—/F R FEHRBI UMK THD EHDH DB,

% 3.1.3.5-23 T 00O VOURINDDHTHEER

o0y
BRI

ARD Wt%-dry 45.7
s} Wt%-dry 54.3
C wWt%-dry 31.0
H wt%-dry 1.2

N Wt%-dry 0.9

(0] Wt%-dry 12.6
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(D) FED

WIEERES. ERRIITEONICHBRODFIEHZK 3.1.3.5-24 [T T,
Fv—/FRAEYADIOOYTORENFTRDTERERL. RIS/N@BEE 0.2~0.5
g/m3N-ary BEEF L TCRD., WEBREZBEIDCENTECRS T, FREDIIEICD
WTHEIESIDINETH D,
B —)UlE No.1 ZOSNICTPILAKERNZIZESINIEBZEERBE CEEH oD
Z1IZBNZIZSIEVEERBERBEIDCENTER, L. ROS/N\DBIEEE
HIO0—F DR EDRPANSHBRIITETCRS T, BSNLEETHD,
AZUEHZPOERAEBECDINTIE, HCL, NHs, SilFUIBEEEZEEERRIDE
DTET. ARWBEEBEOHROTOCROBRIIDMETH D, HeS [FEECEETRD
DEENMUEERBIUT CTHDRBERNUANILTHDCENTER TS/,

X 3.1.3.5-24 NWIZBEEBEEEEMISTHIERF EHDELER

MIRBIZE SHERIER S
o 1 mg/m3x MR T D0V TOREDFED TIEZL)
52 - 5 pm M EDORIFIFEFS | No.2 Z25/\HEOT 0.2~0.5 g/msn X
TSR0 DFv—IFZ B0
e R . Z1I
N VIR PILAJKDBZBEIIBEREZBET o
5—L 2 <1 g/m3N-ary ERND. T ILDBEIIBEEM
3:<0.01 g/m3N-ary | RERZRD, I—IVERE 20CIZEFX PILA K
4 EHFBTERN | TERID %
No.2 X25/\H0OT 12~70 ppm
HC1 <10 ppm % X
PREAR+D
H2S < 300 ppm TTRDBEMES RHEEBIZ U @)
No.2 25 /XHE0T 450~900 ppm
NHs <10 ppm % X
PBREAR+D
Si < 1.0 mg/m3N No.2 RO S/N\EOTREARA+D X
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3.1.3.6 FEREBDIER « F&

(D =FHE

EBEYr20V. No.l Z23/\, No.2 ZOS/\, TP Y TEBEINTND, TPV
ZRESEDCETHRBFPOEROSI D RO S HRIEHRZRSIT D, U120 TOIR
UIEF v —IF A ZAZEFEANRIET D, 5| UIZTRIEITRIE No.1 ZD35/\, No.2 X
DSNICTHBULE., ZETRRSE D, REHNSEEC EDORBRIFORFICDONTH
ND.

@ yro0v

A OOV OBEEICT v —/F A RAEED . ERHNEHEATERN OE, CDOF v
—/FZ S REBEDSNEDTIIRL, FTEIEEFIDIFENHEMZRT >THD
ZDRHBFIODRELUCEDEEZSND,

(3) No.1 ZO3S5/N

No.1 ZOS/\NATIE A RORODMEN D S/ \REDEICHRE URRZIARESHED
2. 1mBIE KBRSM VYDA RU—F (BE3.1.3.6- 1) @BFDTHD. AL—FH
FAZE LU R TOUEEEMER UEBSE. ARIEARO@EHRZ—F=IELU TR MU —
TERZET O,

No 1 7(97/ N "'

(RBBISAREHMTFTE)

B8 3.1.3.6-1 No.l ZOS/\DOBEBESAVERARU—TF
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2 RBRTO—-31YDBFIDTHD, PIVAJKEBREUZESE, RTS/NATH
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ORBEBRIN—ADCHEZZTOLCA TR LUIZEZD CO BIREZFH&E U,
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x4.1.3-1 JOTCAEDRIREMN

58 it
RIBHRIE t/8/%P 50
- AREFESTDO | C 750
S WEENNP C 850 M -
_ AH—IUBE 20 gmdNnay X HARE mdnh-ay
203N | A1 L/h
\ ~Z1ILDLE X 218
JO—KkE
K L/h SHEKED 2 13
MTRORGEBIZ T KDICTHE
HZIEHZD o DX VRBENREAZIETRDRET ADFHER
palilis £ 4.6 MJ/m3N-wet U E
QEERP O DIRE 850CIM £
REHXSE AXLLT % 33
HEWMER
SHUGTA) | 467
MRTOLR . 547
RRED e 2= IO R : 557
(BTO L ADHEEEAK D RE)
EHBEK t-coo/MWh | 0.579 (RIBEXDIRT)
CO; TSBEBR | tcorltos 2.770 (REBEEKXDETR)
HEBRER 2.489 CREWR A RMBHBESETIET 1 B A
7 )UK kg-co2/L

Y RODKTBED CO: BEBREZESIR)D
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1) EBHEEEAD

JKIESTTC
ARG

2) EERTJTOEX

HAraEE R

IKIEEIT
HRGH

3) EETJOEX

&b

Sy R

IKIESIT
HR5HN

MBI
HA1E

4.1.3-2 JOtvXX7J0O-—
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4.2 FHBINE, EXBRDE. CO:zHIBEDHEHBER
42.1 SUFER-2ADIHBE

RRTOZRADOFAERBROBEZN4.2.1 1. RETOZADHEBROBE =X 4.2.1-2,
RRTOCRERETOZRADEEH MR, FBIHDER/KY CO: BlFEDLLRER
4.2.1-3 X 4.2.1-4 IC" 9,

BETJOECRICBNT, ARTVIVICHIHEITDIRETADEMERS(E 6.2
MJ/m3N-wet T ATV I VDBEHRERHZ+DICELO>TNDD. ARIEARZETN
MEARTYIVICHIETDE. MBFDRED 850CETE > CLEDITH. WIDFE
HEBCIRHE U THRAIY Y VICHIET DT RO DBEERS 35% & UIZ, RERT
OLXTlE. BESHHNEEBEEZ LO > TVEEH. FERDXRS-1L.7%ER >N 12
ZTOVATRER. AZEAREARIVIVOBRBE UTRIBITDCET, RESENEE
ENZELOD. EEIHDZERL 4.0%ER80D, EENTETHDICEEZRELR UL, FE. HE
SDEBNICHL. IBETOERD CO: BHHSIFET L. BHIRAIC b8 LT 1 1Bs8H1Iz0
T 2,329 D CO2 ZHIB TEDRIAHNB NI,
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1%

A H

=

50t/d

10.0MJ/kg

AVEE

5,810kW,,

62%
AT H

PAmaEER!

38%
AT H

X 4.2.1-1

M= 50t/d

FEE | 10.0MI/kg

i 5,810kW,,

62%

A H

38%

A H

TRz

HRE 253m3N/h
HRESE 19.3M1/m3N-wet
1,36 1kW,;,

KA
47%

AT H

SHEE

| RES 449kW, |
=1,361kW,, x 33.0%

REBHME : 33.0%

WERTOBROIO—M (SLFER=)

47%
AT

FRE 1,404m3N/h

H#ME | 6.2MI/m3N-wet

2,412kW,;,

L

RES 796kW, |

FEBAE : 33.0%

=2,412kW,, X 33.0%

294L/h

JO—A1I
50L/h

TRENPRTC
HA1E

65%

-HREHR

JO—xK
589L/h

M4.2.1-2 1BETOCZ0O70- (SULER-2)
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R4.21-3 RERITOCRERETORADLER (SUER-)

RTIJOER RBRETJTOEX
WA+ XS VFEEE | AR+ A HEE

BRACHHE kWin 5,810 5,810
BAZIVEE kWin 239
HES kW, 449 796
FHEIHNHE % 7.7 13.2
IS % -1.7 4.0

CO: B E HESHBERK | t/F 2,128 2,166
TSBHEBR | t/5F 7,475 7,475
Z - )UK t/5F 0 418

FHEBK t/EF -1,748 -3,097

(=L t/EF 7,856 6,963

B RUIEAD CO:HIBIE t/EF 1,437 2,329
EDLEER CO2 Blj@IZ % 15.5 25.1

| BEBENBR BREMR o TISEABRK 8F(/LBER 855t |

12,000
10,000
8,000
6,000
4,000
2,000
@)

CO, BB/ 5]

-2,000
-4,000

T| COBEEE [

9,202t/ ||

CO,BEHE 7.856t/4
A1,43TH/E(A155%)

| COLBHEE 6,963t/

A2,329t/F(A25.1%)

i

R A]
(2KIE5Z)

%%7Dt2
(A4 X5 >V HEE)

ﬁjD’lZZ
(ARE+ A5 > FEEE)

4214 COBFEEDLEE (SULEXR-)

77



4.2.2 RIEBBETN-ADBHE

RRTOZADHBEHBROBEZN4.2.2- 1. 1RETOCADAEBROBEER 4.2.2-2,
RRTOCRERETOZRADEEH IR, FBIHIER/KY CO: BlFE DL ER
4.2.2-3 & 4.2.2-4 [C~"F,

ARTIIINDHREAZRDDEENE UER =KD 5%E N CNIFIREBIR
TN—CHITDRERNBIME XY VRERBEDRE CHDRRMEN S UFENR—RXKDIE
LWEHTH D, BEBICIE. BEBERN-IADEESCHTHRILEEE 750CET B2
WIS, SUER=ZKXDEZLDEIERIETINEN DD, ZOMRBR. HEITADHE
BMEMETR U, XP VEBRINDHZIEHZDDERNED U, EEBIHNRL 3.2%TH
D, SUER-XE@IKIC, BRETOCRATEENTREERDCEEARELURLZ, COHEH
SICDNTE, BRUFRAC LB LT 1 MBERBILC D ER 2,128 VD CO: ZEIFTEDRA
HDEENIZ,
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ERARATEN
FosbhlAAE

50t/d

M 9.1M)/kg

5,238kWy,

65%
-BAZ#

HAE 273m3N/h
FEHE | 19.4M1/m3N-wet saistey
1,471kWy,

| === | 485kw. |
—1,471kW, x 33.0%

BE FEEE : 33.0%

M4.2.2-1 RFXTOCROD70—N JREBIETIN—2X)

B

IR S
i ohlARFE=
MRUE 50t/d
RHE 9 1Mfkg
- 5,238kW,,
65%
AL H
= neiiEs)
35%
BATH

AL

FEIFRIN

FiAS 1,205m?N/h
FHE | 6.6MI/m3N-wet - tarsn=]
e 2,208kWy,

| === 729kW, |
=2,208kWy, x 33.0%

65%
-AZAEFZ

M4.22-2 EBEIJOCLZOI0—N (REBIETN—2)

79



#4.2.2-3 RERTOBRERETOCADOLE REBRIN—2)
RTIJOER RBRETJTOEX
WA+ XS VFEEE | AR+ A HEE
BRACHHE kWin 5,238 5,238
BAZAIVEE kWin 205
HES kW, 485 729
FHEIHNHE % 9.3 13.4
EEIHNE % -1.2 3.2
CO: B E HEBENBRK | t/1F 2,128 2,166
TSBHEBR | t/5F 5,817 5,817
7 JUEBR /5 0 358
HEDHK t/EF -1,889 -2,835
(=L t/EF 6,056 5,506
B RUIEAD CO:HIBIE t/EF 1,578 2,128
EDLEER CO2 BB % 20.7 27.9
| BEBENDOFX nREDFX o IJSEANDE aZd)LE ndEt |
12,000 7| co @ 1| CO.BibE 6056t/F [1| CO.HHE 5506t/ F
7684Uﬂ5; A1578t/F(A20.7%) A2,128t/F(A27.9%)
10,000 '
_ 8,000
g 6,000
% 4,000 \|II
2000
S
@)
-2,000
-4,000 |

BT
(IKIESE)

%%7Dt2
(A4 X5 >V HEE)

]&%%7!3127\
(ARE+AS > #EE)

BJ4.2.2-4 CO:BFHEDLEE (REERETN—2)




423 FEWH

F4.2.3 1 ICRETOBRICHRITDESEIRNERE COBIBEDHEEZT I, CHEICS
59 AEHARZARATVIVOMBE U TRIRATDCET, EENTEERDRIAH
DELNIZ, T, COHIBEEBREZ LD ENHBEINT,

& 4.2.3'1 RBRETITODVRICHRITDHEIRDEE CO2 HIEIE D

SEE —é LE I%t%j%}%ﬁ
R—2 R—2
HEmNER 13%IM 13.2% 13.4%
(EBIRINR) (>0%) (4.0%) (3.2%)
CO:BljgiE
2,000t/ /hE5% 2,329t/ /hEES 2,128t/ /H5%
(EBFUEA & D) . . >
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4.3 TOtROFFEMEST

RTOCRERETOCRDFTERADERER 4.3-1 LT, SEHREZOIRS
FZEAIEE UT, FBMIBIE XY VEEBRROENZ 39 F/kWh, HIEARDENLZE 11
F/kWh & U, 8B81fE 11 A/kWh & UL, CORIRRETREUCIHBE. 1ZYvIL
IZRRESY YT IR EDOEEH 1,200~1,800 A/t-CHMURNICHIZ DT ENTENIS,
MRTOEREBEFED LCC ICEBDTENREEINIE,

% 4.3-1 LCCHE

SUFENR= RIBBRMmN—2X
E[=] =l ek e ek e
JoOgXR | JOtR | JOBR | JOER
DAY VFBEIT B3R kWh 449 449 485 485
HES @A REB*R kWh - 347 - 243
E=pa) BEHD+2) kWh 449 796 485 729
@EESEN kWh 547 557 547 557
©EE2(B-D) kWh -98 239 -62 172
©FTBIRA
(DX 39 A/kWh+@ X 11 F3/kWh) BhlaE 118 143 127 145
X24 hx280 B
OESZH
BAaME 40 41 40 41
N2 (@X 11 A/kWh) X 24 h X280 B
BF/MINZ(®-®) BAaM/E 77 102 87 104
OF/BINZ X20 &F B0 & 1,546 2,044 1,736 2,081
OTH t BIZDINZ
Bi-Co 5,522 7,300 6,200 7,433
®X106-+(50 t/E X280 B)
ek [Epa]sl=d - 25 - 17
JO BAM20 & - 498 - 345
LS OFTBUIRALLE
ED M-+ - 1,779 - 1,233
=R
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4.4 ZOMTOCRICETDIER

441 ZAOSNNDTO—KE

EHAREE(3.1.3 IB) [CRVNTRIS/N\DTO—KEBICEITDT—IEMBTEREN/E
128, 4.2 I BOTORREETIE No.1 ROS/\DTO—KERFH —ILEKED 2 8. No.2
ZOSNDTO—KEFEHBKED 28 LT, JOVRDIHIEZET o2, CCTlE &
2AOSNDTO—-t(TO—KEEH —IVEREDLER KUV T O —KEESEEKEDLL) Z
D1.5 8. @3 BE UL EESDRBIFNERKIV CO HHENDHEZRE UL, FT. &
SERDERACHFREBIRTIN—RE U,

xR 4.4.1°1 [CHBHBREZRT, ROS/\OTO—LEMMENE. HARIYIIADARIE
AZADHAEENEN L. RESTIENT D, KT, 21 ILABIHEEDED CHRESDIENIC
U\ COBFEENERIT D CENTRIBSINZ, —F3 T RO S/\DBERICHBIRTO—
KEDERIFISEDZRECHD.

K 4411 HEBHKU COHBEEDHR (REBRTN—2

ROS)INTO-Lt
213
1518 (4.2 BICTY 318
SHEER)

HAIIIIND
AT R DD T B % %0 2
HES kWe 765 729 694
FH BN % 14.3 13.4 12.4
KEImNER % 3.9 3.2 2.5

HEEHBEX t/5F 2,166 2,166 2,166

TSR /e 5,817 5,817 5,817
CO: = Z LBk t/5F 209 358 597

FHEBK t/5F -2,977 -2,835 -2,701

(=H] t/5F 5,216 5,506 5,880
FHUEE CO: HIgi= t/5F 2,418 2,128 1,754
DL
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4.4.2 XD URBERBEDELNE

XY VRERBEDZKENDNBIE. HTUEPADBRAZ[EMEN L. 7T2IETTRDF
REMERT D, TNICHWN. ARIVIIADHAZEITZADEIEENHD .. FKESHE
WF D, CCTTIE HRAIVIVHRINZADRERE A VRBERBDRISRICHNA UCIRE
D, FIREDOAY VARBHRBEDSKEIRZNE L. REWRGQ EOIREM 2R LUIZ,

4.2.2 THRURTOBREE GREBEERTN—R) ZXIRIC. XY VRERBDENRAD
BRAEHRAI VYOS ZADIEES00 kW) TERCEERELURE, HRIVYIVD
HER[UMSANZXDEEED DS 50%DENRAIRICENDN. DD XY VREREDIIENEE
50% (200 kW D'8ZIRICHRAT) EIRETDE. XY VHEBEREDOSKEEIEELTND
T5%D'5 69% X CTIEFHTCETDCEZRIR UL,
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E58 RINBBERIUFBENDBD
5.1 RBERAZIEEAI VEBEDIV/INA Y RFTOCADERKIMMELEICRDIRFTRD
FafE

HESEOHEICHZD. 51 2 ODRFI=ZRME LI, ASEICHAOVEEVZSUL
FOU-YYH-FR, FHEERSEE UCEUREWRMA. 2T —-NEUTREED
SSEVCIEE. CRREASBEICRRUL,

108 2 @8
=] TR 295 10 8 13 B TRk 305F 2898
iz RREE) BPENBETE)L 8C REE SUFIU=EIH—FR
)] « EVIREBHARED BRER - EVIIREBIRPD BEER
<RIBS EMREME. BhEA. cRIES) PRBREMA. BPFAE.
N EIRIEEPIS NEREEPIS
cSULEDU=YEVI-FR) BRAE cSULFEDOU=EIH—FR)
« MBIBIRIEY 2 —Y3 ) BRATE. KORE
B, S|, Bl 2 cBIIREY 2 —Y3 )
B, s/8. 2
FISEE | - BEOHMER08 < EBIRR D558
 RETR K OEHS IR IR DEREA cARERERS
« SEOEDTIICDONTIRE « SEOEDIHBIUEHBRBRIC DUV THRE

5.2 LAY 29 FEDI\EEMUVIRHERICHRITDEEY TRILF —CIUNRTIEFICR DRV
BERFIAEFCE PV ITENDBD
TEEDFHPEFT. ABEDANBZHRA LI,
> R 29 FEDNEEMIBFEERICHITDEEM I RILF -0 REICR D&
PERFTEFORTTA
B Emk20F 98288
%P0 RRFHB) BPBEREIEIL
> R 29 FEDNEEMIBFEERICHIT DEEM T RILF —OUNTIHREIC R DR
= (INX)
BEF: Ek30F18178
%P0 NINKZFEH T ST
> R 29 FEDNEEMIBFERICHITDEEM T RILF —OUNTIHREIC R DR
= (Ex#X)
B85 : Ek30F28208
%P0 BT EEIREREEARR—)U
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F6E FEH
RRCHESNFEAETHNTUEND DIZ 100 ~V/BFRBODINRIEREIRICHNT,
MROSNCHRETOLCRDBEZENE LT, REBERARIEEXS VEBEDOI /N
Y RTORROEREMETZER UIZ, #hCH2TER LU TSONICHEE & KR
BIDS. ZNBNAYI VREBITREHZEHRZER L. XS VREBEHIETEITR
ZREVCHRIVIYVEREZTOTOCRZRELEL. JOtRIE. WEE 50 ~/B/
1P X EERITREI B 21 280 B/FDIEERIC BN T RBWDR 13% U ECGEENTEEE DT E).
EHEBR COBIFE 2,000 ~/E/MERIM E. LCC ki EAEURERDCEEBIE
EUT, FRIECTIBRRERMOREEZIT OIS,

@ ARVIBICEIT DER
CHEAZEURARPICEFNDARIY IV DLREESLDIRE 15 DYVEDIRE.
SENICETF v — 05 —)b. BILKFEFDBRENADFERMDEIZBHNE LT, =
HORBKA P D S DR UTE A REA R &L > THRNIERERE R LIS,
ZOFER. ROSNDBEREE LT )L (60CICHHE) ZBAULCIHES. REY—ILD
BRAEMENSNC ENER TS, NIEBREZRBE TS DURMEDRIESNE, 2120,
RNUER T, RO S/N\HkEER T O— URD S DEIIETETTHRES T SEDERIEE
EUCREZRE UL, 2. YOOV TORREEMERED HC1 XD Si s EDHEBMDICT D)
T NEBREZRBE TSI JOCRXOEBDOBRFINIME THD ENERINTC,
@ CHERIICEET iR
RBEIDTOVRE, ERISNECHDEOEICK > TAY VHEBEHXDEOENZEIL
D, WHERIDMEREN TOCRDOHBICKEIHET D, Lo T RBEEMEHEE
NEMZEER T DOICRBREEERIMOTBZT O CEBIC, TORRHBICHERE
BT —YZIEUIC, CHERGERN S, AEEMOSEMEZDRXD ) —VZE 70mm NE
UTHDITEN DD oIS,
@ TJOt X5
LERRECEICIRETORRICRITDESMNEE COHIREZ 2R BBDCHEEXTR
[CEHE UIZHESR WNIFNDT — RCHBWNTEFESBRIEK 13%U £ BHEHK CO2BIEE 2,000
hYVIFRERM EEER TS D ENTRESNE, EIEL. OTHECTEENOZRD
SNDTO—KEBREESNICREZBERSTUL DA T, O TITORAHEZT DO
DB D,

MEKD., REMEEKMBSERSIEFITDEDND, RIFTESNIIFICPIRRDFESE
ALIBREERIC BT DHEBREROM X0, HENREEXTRE U TO CO2 BRHSRIBICER T
. SBRIDETHHSNDIMEDHETONR FERIRIVF—HIEGEEICSS5TEDE
DTHDEEZBND.
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