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• ISBEESttinTOgX. f + -, E#zg$ : 1173K (900°C)

• 2®BEESttinT©#X, f+ E43-SE : -973K (~700°C)
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. %#g#x «: 2@:BEBg#aiCI#x^#^L/:#x%mi'6 

(*S ^70%, CH, *525%, CO :&S5%)

SX : 308 K (35°C)

ffiffll : SJ$^EStDE3E^^tti*'X*(D^30%

•EtSiSXm-* : SatfxMito©^-j'SS^titsei-S

(2) S 1 @:gSj63§©5S:!t

a. ef/i/©a#

mm#x*#©f- ^icm-j#, e©#m, s

2.2-2 ERc^-TJ: » tcEBg&SEEl/::,, 5K6*©ElE^i LT 9E#, W

S56t>-li-T10BE^^xfc„ 0m©5egid;Efi5Ei5^L, *tib©1"^T»< 1 9;El6 

T&66EXL/:. mSHtofflE^^ElKE^S-, #mii*m#&TT© 2%MEB^*

1% ESEg&EEK#?$StiEH,aii^©3 *9 TT-afe 

(D J;«5)^^<h LTOil precursorOftt) *9 {c.Rapid carbon

o Rapid carbont2*S#£T-ea : (l- a)CDilSitT C H 4 <hBTXiCTKSib^P^ 

ii>5^©<hL/-Co a ME<bxkSEic: J; ^ f itting^b&tD J;

• XffiSBtig : lgg 1 ~ 3 sec, 2®g 10 secS-iBSt"^, '> ? = U-

(a) WcJxJfo-t-ryU (b)

2. 2-2IH X^b^J^^E- xyl/T'#S L 6
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9. 26
T=900°C!-:feH'T a = 1 — -------------

Phz+8. 33

PH2= 3 0 atmtcfc'VT a=0. 95..........T = 70(TC

a =0.85......... T=800°C

a =0.76.........T =900°C

© Rapid carbon©£Eit#ttBTX, OilO^EiiSt^U'fcOi Lfc„ Rapid carbon 

©£E«f p,= [kg/kg-daf coal] iifiST [K] i**EPH2 [atm] ©MitCx 

(IlLt

f P,c = 5.00( Phs)"- 331 e -521S/RT (1)

® Rapid carbon[iiEKA't>KS©»9'^®7*7t>©£ LN TK^iElS 
LTi^©*iaS;ice£-oTCH4iBTX«-4Ef 4 fcffli L/C.

Rapid carbon (C Ho. sz) +1. 59H2 CH, ; A H 7-4 (2)

Rapid carbon (C Ho. gz) +0. 09H2 (1/6)C6H, ; A H 7-b (3)

ah,ah,-5tt*n-en©ES©R)6.i!ve*>•$>„

© BTX(C,H,-eft#) . Oil (C.H.oTKS) ©TKS-fbElEtc^S^^tj-OE 

J£*fi*E£ LTi%<£> 3

C 10 H a + H 2 —> (3/5) C 6H6 ; AH 1 (4)

CeHe+9H2 * 6 CH4 ; AH2 (5)

C 10H a + 16H 2 IOCH4 ; AH3 (6)

AH,, AH„ AH,ti:EJS(4k (5). (6)©E{GEr*>5o 

-e©#I±^#E6|5|#ICef ;HbLtnEtS^ii^HSi L. ®5M4dk 

#x*icffLtitiL»5tft, 6. ©E.^EiS^, ©KtErttcfi*^

©tlS&»ffii4ti**IT§ 5. tfafeLtz„ ->7 hElSlimK^Elc

-5 fc©i LTio ElEWUix (2)~(5)©EJEi->7 hEl6©*'tcoi,'T^'x7'Co Jil±.iS. 

m, ^EKS-di,'T$S;7bL/:$ESEE^m2.2-i*ic#f.

b.

-7

TS-5f 6Z£lcLk. 7ce,%VUSMiX-r -y

7^-r y/ltftf L/:. 3g2.2-2*lcmiV:&/<9^ -^©m^^L/Co
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#2.2-1# R&i/z

--a~~- = kcotfco -(fco)p>/°s 

d^Q?-)p- = kC02tfC02 - (fC02)p>/us 

d^H?Pi£ = kH2o(fH20 - (fH20)p>/°s 

= ^{f*^ - (fCH4)p}/us

^BTX)P = kBTX{fBTX “ (fBTx)p>/us 

d^0i'■ -P- = k0il{f0il - (fOil )pJ/us 

= kprc(4rc - (fPrc)p)/"s 

^^ = 4r^-"prc(fPrc)p/"5 

6T1 MH2<-9«BTX^ - 8KOilR57J - 16a-B)*r0ilM57Y}/uf

fprr-.Mh2( 1 • 59g+0.09( 1-g)}Kprc^^ Vug
dfCH4 _ d(fCH4)p
dz dz

dfBTX  d(fBTx)p
dz dz

df0il d (f 0 i 1) p

+ 1,184oKprcfprc/Us

il “ KBTXfBTx)/uf

dz

+ 1.01(l"c)Kprcfprc/us

' ^Oi1fOi1/uf

dT„
GscpsdT = hcaps(Tg'Ts f+

' Prc

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

'f

(10)

(ID

(12)

(13)- gsO{oAH7-4*( 1-°^H7-5}KPrcM^/us

GsoK^jCp,j)d^ = hcaps(Ts'Tg)

+ Gs0({(l-S)(-^H1 )+s(-aH3) }«0i 1 ^Oi 1/M0i 1 

+ KBTXfBTx("&H2^MBTxVuf

+ GsoZt^s.jfTs-Tg)) <14>

(fC02/HC02)(fH2/MH2)/<fCO/MCO)(f H20/MH2<>) * Kshift.(Tg> (15>

AH,-is AH,-s : RS(2k (3)©SfK^[J/mol]s K.nn 

z : RlSisWti'lSlHall [m]

(##:) s : $4^©tts g : SUi©«s j :

( f i) , : e^rttCfc'lj-5 

&E£©S«£6£1 [kg/kg 

-coalIs f i : &J5£3f©)K 

m (Sfiicfc-ij-stt) [kg/ 

kg-coalh f i* : 5K4>T'

[kg/kg-coal]s( f t,«)p :

Ml: jo If 6Rap id 

carbon©#%# [kg/kg- 

coal] s k j : 5Kf*9©R(E 

©ilEEBU/sk K> : % 

fit jb'lf •BRS©j$KEE 

[1/sls T, : tffi«[Kls 

T, : f/XfiEIKls G,o : 

SimSiSEtkg/sk dp 

: SRfi-fSIlls u,:f£ 

TiSKIm/sk u, : 

Ktm/sls h. : 

ts!61II/(ii!4)k a,

: li^^SatmVm’ls 

S -.RtS^irSaVls

Cpi : it###[J/(kg-K)]s

Mj : 5ff#[kg/mol]s A 

Hi (i = l~3) : Rl6(4) 

~(6)©Rl6lSi[J/inol]s 

: >7 l-RS©¥«EBHs
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2. 2-28 IfglcfflUfcKlSaE^y -rS-

tnm#iWEiK©;8«$B: k;: = k 0 e -E/HT

k 0 [ s l] E [kJ/mol] mrn-e©#

CO 2.6x10'2 249 Suubergb11

CO; 5.1x10'3 269 |h|±

h2o 7.9x10*3 215 |3l±

ch4 7.5xl013 249 Solomon b21

BTX 7.6x10" 156 Suuberg b n OTarOM

0 i 1 7.6x10" 156 |5j±

Rapid carbon 7.6x10" 156 |S|±

2 &EJE©iiB3£»

*,,= = 7. 5x10'3 e 24 *• 0 0 0/1,7 s i kcmicUB
*.,, = 1.22x10,(Ph2)1'“e"151-0I>II/'T s“‘ Utltticfitting*’

(1-/3)*.,,= 5.96xl04(P„2)°- »'e-‘5<- 0 0 0/1,7 s'1 HfflHtCfitting**’ 
*btx = 9. 75x10* e-2 6 3, 0 0 0/R7 s_1 Rockwell©^—:?31

**)P„2tt6ttliHuttinger6®#S41

f ,*!». ±¥-mi%<z>mm'pT°<DmftMm$k, ^* om2.2-3

© i -j Kfetbtz„

m2.2-3* J;

CO C02 H20 ch4 BTX Oil Rapid C.

f j* [kg/kg-daf coal] 0. 083 0. 062 0.100 0. 060 0.012 0.164 S(l)
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c. EftF- y ^ ^ 1/ — ^ a 

-i i® fitting

$"f\ $2.2-4 SlcStIS//xfx HB$£EJS->? a u-->3 y(cTi)##-e#3 

i'i'oMHItLfc. T©l$l;:, 6nrWcfr\ ±$

#^©7cS^ff<i (C:77. 1%, H:6.15$, dafS?P) £ffll, 'TdafXip©JimcE* L, T 

tl^EJS^ 3.U-->3 VJeHtJtRLfco %&, ffifiT£j$f3C«H6, C3HaH4C 

H,-eft*Lfc„

#2. 2-301:. EfSgK900°C, EiSEfl30kg/cm\ *$/5Mti£J£=0.15kg-mol/kg 

l:& If 3 ## 66##*S$® ffi@B#FaWT£ l'SB#

TBTXiR#® #+#mA<eT*# V \ A<, ^<*Wlcl,TSJS-> Uk->3 >^HiHaiHII4 

S<—ifcLTV5„ $2.2-40ICI4, EtSEfj30kg/cm\ *#/5R#%E=0. ISkgmol/ 

kg, $@eFFH1116Nc*iVTESfiE©®®^ltLZce$^-ro 

v--> 3 yiiHSflE^S'SKafficEaTSTvSo $2.2-50 k 14, Etssssoot:, * 

m/5R##lt=0.15kg-mol/kg, OTBIFail6Mc:fcX'TErtE*©fl?e£*14Lf:iB$:

E*15-3Okg/cm20$Sm7$miim6 V-->3 y$S$l4#kSlcS< -ScLT

V3„

HE©I5$»'6>, CCTtSttiLfcEB-y i jl U-->3 yffil4-rX 

###©$SgMn4#'gl=#'%-p&3 6$#T#3. 3 ©SfF^#® IBfflfl-'e* y 111/ 

-•>3 y^"iaffl"es 3^614* VK E(KE*70kg/cm2$T#f #&$# L T3- 3 6 $2. 2- 

50lc^*g$*q#i>ntz„ ElGE*^mnT3 60iliR$l4 0 icfm, BTXi C H,©iRtp 

^'iSx3ilSES-S-xT*?<0, ## # 1C140#?# 3#+##$?&3. *#Hc£fc''<f: j; o tc, 

900T*gTf£ffi@#PaTe©ttfT£:@jeLTl,'3„ $2.2-30©*§*l4,

Total W14—Cii, 01 lJKW#Sl=@V$@B#FaTe*e£ £ 5 ct^Tfs 

LTV3o *Hllcifi^fcJ;9lc, ARCH- 2ED-bXTI4$ lSgoES^WCg

L, &3@E©m#Wb#3##L%A<&0il##&T#34:If*

§ < L<k3i#xri,'3^, *->i iy-->3 y®S$l4^n^S^Tab3ci:*^LT

V3„

□ $ l IsgEEgsttinSM®#;®

*Et6-> i i U-y 3 yffiXiFEfKEflP , =70 kg/cm2 IcfcVTfcfifflTg 36®#* 

©TIC, ARCH-2 TifflST 3 ffigBfBB 1 ~ 2 fe!>lc fcX' T EI6HE Pfi*=900T b
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$2.2-48

mEg* ra 900 700 800 900 900 950 900
EiSff* Ckg/ciG) 30 30 30 30 30 30 30

(s) 5.0 12.2 10.8 3.5 15.1 10.7 10.7
tKS/$cS (mol/g) 0.15 0.12 0.15 0.14 0.16 0.14 0.15

cmm%) ±m:: MSe-fb^, (Tm : da! coal**

ch4 28.1 8.6 14.4 26.6 30.2 34.4 30.9
(28.9) (8.6) (14.8) (26.7) (31.0) (35.4) (31.8)

CaHe 1.3 6.8 6. 6 1.0 0.4 0.2 0.5
(1.3) (6.6) (6.4) (1.0) (0.4) (0.2) (0.5)

CaHg + tr 2.3 tr tr tr tr tr
(2.2)

Benzene 8.3 0.6 5.2 7.6 13.8 10.9 11.7
(6.9) (0.5) (4.3) (6.3) (11.5) (9.1) (9.8)

Toluene tr 0.3 0.3 0.1 0.1 tr 0. 1
(0.3) (0.3) (0.1) (0.1) (0.1)

non-BTX lip. 7.4 18.8 13.2 10.0 0.8 tr 1.8
(Oil) (6.1) (15.5) (10.9) (8.2) (0.7) (1.5)
CO 6.3 3.2 4.7 6.0 6.1 6.7 6.0

(11.3) (5.8) (8.5) (10.8) (11.0) (12. 1) (10.8)
CO a 0.9 0.6 0.7 0.8 0.6 0.7 0.6

(2.5) (1.7) (2.0) (2.3) (1.7) (2.0) (1.7)
Total 52.3 41.2 45.1 51.5 52.0 52.9 51.6

HzOOT^Hvy-cTotal (57.0) (41.4) (47.2) (55.4) (56.4) (58.5) (56.2)

Eiees ro 900 900 900 900 900 900
ElSff* (kg/crfG) 30 20 15 30 30 30
MUSIS (s) 10.7 10.1 10.5 10.1 10.6 1.0
tKSZ^S Cmol/g] 0. 23 0.16 0.15 0. 085 0.10 0. 17

c@e%) ±m : $mmm, crm :<laf coalSP

ch4 30.5 26.4 25.1 27.8 28.3 17.7
(31.4) (27.1) (25.8) (28.6) (29.1) (18.2)

CaHe 0.6 0.7 0.6 0.5 0.6 4.9
(0.6) (0.7) (0.6) (0.5) (0.6) (4.7)

CaHg + tr 0.0 0.0 0.0 0.0 0.1
(0.1)

Benzene 10.6 9.0 6.8 6.9 7.4 5.8
(8.9) (7.5) (5.7) (5.8) (6.2) (4.8)

Toluene 0.1 0.1 0.1 0.1 0.1 0.3
(0.1) (0.1) (0.1) (0.1) (0.1) (0.3)

non-BTX lip. 2. 1 5.9 9.4 7.8 6.5 15.5
(Oil) (1.7) (4.9) (7.7) (6.4) (5.3) (12.7)
CO 7. 1 7.0 6.8 5.7 6.2 4.9

(12.8) (12.6) (12.2) (10.3) (11.2) (8.8)
COa 0.6 0.8 0.7 0.8 1. 1 0.8

(1.7) (2.3) (2.0) (2.3) (3.1) (2.3)
Total 51.6 49.8 49.4 49.7 50.2 50.0

HzOW^BV^Total (57.2) (55.2) (54.1) (54.0) (55.6) (51.9)
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2.2-60 
3Slg!SKJB8©

&J5E#©
JR

$. 
to^SE

Yield, f, [kg/kg-daf coal]

Temperature [ °C ]

70 atm
, 

H
/C

oal = 0.1 kg-m
oJ/kg

(¥
59

13
K*

2»
) m

ro
tif

S
K 

E <
 -/

i ?
 

El
fi-

Z’
2®

fOs

Yield, f, [kg/kg-daf coal]

Yield, f, [kg/kg-daf coal]



Lfcfre&£©-w«m2-60»c^-f. itsKELT.

= 0.1 kg-mol/kg, 5iK#tiax$8‘=421 kg-daf coal/(m2*h)£ L/a. 0<k*A E&SttiD 

fiX=1112°C\ 5^^200Vic*$iLT«i|§LTV5„ 0<k»K Sl6^ttiaSS=900°CK 

ft£B&@SSIHIt = 1.81 s~C£><9„ *© £ i©S-E5)-©it%*tiS2.2-5#©<kiKfSbftftp 

C©i#©BTXJR^Ii0.094kg/kg-coaU OiWWtiO.073kg/kg-coalT-<fe£„ 9S2&B©E 

JE^T-(iBTX©*S'fb^®^@*ffllx.T, Oil^BTXfc^-rtxliBTX JR^JUn^-frS

^2. 2-5* lgiBElSgsttiCUlWf i (kg/kg-daf coal)©lt*^J

j CO C0g H20 ch4 BTX Oil h2 Char Ash

f j [kg/kg] Op 116 Op 010 Op 121 0.299 0. 094 0. 073 0.184 0. 303 0.130

(3) Sg2@:BES§l©lS:tt

m2®B©EJKS-ettBTXiOM©**<**iElS-rS4#^.&nS„ S1©B©EJ6 

|g©lts^s± >0, EBfi$700°CE$T-!iEExC^7SE±#tiSR^M?zfe ft©T\ 

KEggrt©fi$ (Tp) li-^iaft^CtKf 5. tft, m®SEfSgg©«iB»'b# 

ATfeTp—5££:3§AT<kt,>T?;fc£>9o

Tpt-mtmftli#*t. m2.2-7Euc*t-snR©Ej&&&m2.2-80©±9kbsss

fft6%. 1 RB©ElG^b©ABK#l£%mm##^x, $ 

bic®!*# T P £ ft -dTft5„ EfSglAT-Oih BTX

>6<*36£EtSLTBTX. CH,$Mt5. ElSgl titi □ tc te VT4fiE#l£SSE iitflltt 

1 : rKtfSJStt, £6£M©W®? D tti $ ft 5. f- + -fim2@:B©E 

iSIg TiiEtS L ft V © T. An-ett$SStift^t-li-E-©*

a. ft®©*#

!tSK®LT^©e$6l§(j-50

© EJG^iiUfi (Tp) , #E (P.) TtSfl^ftS.

© El6Srt©7yx$n(d;ffLtitiLaEtli-rs,

® #x®iErxg§AnTRBei:S£$ftTi§-ftfi$ (t,) icft5„

#K^-e%©J; -) 6.

EJE^rtfflfifg, &#tt«©IB^£m2.2-80©J; 9 

f : boi/s] y: #mft©#eme$ [-]



*51 fft£Jfc««fcU

^0" » Fj,|n ' 
Gchar» G ash i *7jn

<
V

uu
t

F,.c

char1 ash * p

2.2-70 HK©2g;iRfCH 2.2-80 V-y-'f ^

(ft-, RtftiiK, 2 y 1 = 1)

h : z.y2JVH— [J/kg]

riche*?, rights®* c&aittt)

&e csn) :

in:mic :

p : 1 : rich An

2 : RfCHtitiCI

E# : CO, CO,, H,0, CH», BTX, Oil, + -,

ttfc, BTX, OiltiC eHei C 8H1 o'CftlS^'5«

Jit±®E/S, ##©TK, iggT,„ =900°C-e$ 1 egRtCHti'^ttiS

®«»stisslt-$®srt,trigs-s-t, r-S5/iij-^<®Bix 

^is-BsesRWitifiWK rjch®assv„ „ rssr

H : iy^7l/h"— 

T : *6,*hb

[kg/s]

[J/mol]

[K]
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TV BSlfcr, mEStt^TV rltiiU-T

f btx. p, V,. r,%?tIt5o EtoS, t»So

® IISK^LTEto®M :

• in©ti;EK*5»5±T©#ttffi : F i, ,„, Glh.,, G.si, T,0

- (=35°o

• RBassi:*nic^$n5i$sEE 

© E-ftSti-Stt :

RiSfi$T,, Wltr, ffig^Palr,

® EEf5«:

ft»fflft®WV(iEiCfsdiPtfX;6't>C02, H20, BTX, 0il2#a-m#L/=#Z© 

—SB^fiJffl-tSmT, e©#5%H%©M#&#EL%6 % l' t, © 6 L/c.

y i. c = y i. p/ (yco. p+ych4. p+yh2. p) (i = CO, C H<, H2) (7)

LfctfVT, y,.c4i£L, ±©M«*'«S$n-5*Tiftt5igLlt»:*fT9 fc©t-r«o

® itST®6,n5«

EtK^sav,, &m%#mmmmF,.,, %*mm##%^#aF,.c 

b. isitT&ss;

-T #%©#%#, i>^;ut”-iR3ES;

$2.2-80©®ET?H$tl/:SlcoUT#iea, iV^;l/t"-©iR^#x.50 i"f, 

&6#£Mass BalanceSti9(ST'4-x. 6>it5>„

Gi. ii + Gi.c — Gt. (8)

::t\

Gt. Ii = 2 (F j, ln/Mi) +Gehar + Gaah 

Gt.c — Z (F i. c/Mi)

G t. P — S ( F j. p/M i) ™HGchar~TGash

T-cTi V j Kol>T©faiiC 0, C02, H20, CHi, BTX, Oil, H20%%, i KoV 

r©fniico, ch„ H2©fa«E,

$/c. Mi, Miii^^l [kg/mol]

\X->2 Jl¥ — / + Vx>#;Wf- / VxV^/kt-

-36-



UI)

(91)

(91)

— L£ —

['H9'3] 9% = 6 1 

[9H90] 9H = 9 * 

[9H9,3] '51= 1 -i

gm 4'« [s/ion] 'i - [ioui/f] !hv "a.2 2

(H) 6 J '95 '9HV : 9H 301 «- 9H9I + 9H9'3

(81) 2 J '95 '9HV : •HO 9 •<- 9H 6 +9H93

(ZD I J Ml MHV : 9H93(S/8) — 9H + 9H°'0

°5•■v#^c-eo5

%=i#M?g#gia'©B@i # 'in °2#9#^#M©*

Sonw?ny|ggj^ ^y:i?2zs^iwgggig '=i%

SEWM©nm?nYSl3fS ^

(in 9 'a kmd/i) = 9'j

°2l49A##Mi^%?9 ' j#

WM’s.mwznzo) u) wmaww*’''-/?

(2,-OD 0 ! "08H ^ _|_ 8 08H j = I 08Hj

(9-OD n ! *203 J _|_ 8 ‘ZOO J = 1 -Z03 j

(S-OD 3 '03J+ D! ‘°3 j+z '00A K^+T)/^) = l'°°A

(4-01) O •ZHxj+ -I -8H j+8 'ZB j = 1 <ZIM

(S-OD 3 »H3 j _|_ = I »H3 ^ 8 »H3 j = T '*»3 j

(Z-OD ” ! "XJ.8 ^ _|_ 8 ‘XIS j = t xxaj

(I-OD ™ I ‘ l I 0 _|_ 2 ‘l !° J ((Z'+I)/^) = 1 ‘MM

° 2'4-Si

•$-^M©¥$e@i#©wo 'iwi 'pip?nYig3iM

^2£aSI»©QIIIfiSJS a

(6) (j_L)1 = »l,«.«0 + (d1)..«=q..^r)+ [CD'H9 ' j] 3 =

[(3X)

'H3 ' j] 3+C"X),”M',"0 + (°,X)‘"'5iI‘'",’3 + [C"X)'H" 'X] 3

2149 iMYXlCi T ? 2 94-VWWJ©



t&t>itzb<Dt+z0 [CioHg] . [c6h6] ti^nenCioHa, c6h6

_b©ESaii^icS-dvr, A□ <h titi□ cd^jMcdUtov^fcST'-^ £> ft s 0

“Foil. 1 = “ If 1“ If 3 (18-1)

“ F BTX. 1 — (3/5) If 1 — £ 2 (18-2)

“ F CH4. 1 =6 If 2 +10 £ 3 (18-3)

~ F H2. 1 = — £ i~ 9 f 2 ~ 16 If 3 (18-4)

“ F CO. 1 = 0 (18-5)

1 “ F C02. 1 = 0 (18-6)

i F H 2 O. 1 = 0 (18-7)

F CO. 2 

F C02. 2 

F H 2 0. 2

££icx ^J5^Pt3CD^It^E^oil<hBTXiC'oUTS< 6

dFoii/d r = -( k i + k 3) F o i i (19)

d F btx A dr- (3/5) k i F 011 k 2 F btx (20)

d VZd t = v (21)

o v, vraasas##.

Foii.z/Fon. 1 = e x p {-(ki+k3) r f} (22)

BTX. 2 /C 1

Foil. 1 K 2-1

Foil. 2 /Foil. 2 \

Foil. 1 \F

K 2

o i 1. 1 /

F BTX. 1 /Foil. 2\fC 2
+ ------ I -------- I (23)

Foil. 1 \F o i 1. 1

Vf =vi [r,-y „i,. 1 {( I )/3+4(H)+7(1) ] (24)

Vi^j&^AO (1) (=(RT/P.)F.. J

ttz^ ^(23).

(i)
1 + a

r f
k 1 + k

[ 1 -exp[- {(ki+k3) r f } ] (25)
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5 Kill
(n)=—(i)--------

3 ft 2— 1

1

\ k i + k 3

{1 -exp(-k2 r f ) }

{1 -exp(-k2 r f ) } ]

[ 1 — exp[-(ki +k3) r r]]

F BTX. 0 1
+----------- [r,-----

F o i 1. 0

cm) =a (I )

5 k i k 2 k 3
ft i =— •-----------> ft 2 =----------- > a =—

3 k i + k k i + k 3 k i

(26)

(27)

(28) 

(29)

mmmmtrf ,. c«> jg©^^t°-oudits-e# a,

zU9)(:±%rBK Ft.c(:cUT#< 6%^##6ti6o

F t. c = ^ ( E (Fj.inCp.j ) + Gchar C P. char + Gash C p. ash } (Tin- Tp)

+ f i[-AHi(TP)] + f 2[-AH2(Tp)] + f 3[-AH3(Tp)]
ZEy, CP. , (TP -Tc ) (30)

::t\ Cp. J [JAmoMO] . cP. char [J/(kg*K)]

t/c, -AHi(Tp) — AH3(Tp) ti^$TPiC:W6£5(12)~(14)

B(±T\ n/co

* If^O^UI

(D t f 6 6 » 5^(22) 0 F oi i. 2 i Foil. i © b tl 6 0

<9, f 3/^1= r 3/r i = ^(10-1)6(18-1)^6

6 f 1, £3, F.ii.u Foi.,2^|btU.o (It: /:6^(f011OM5#

= 1—Fon. pZFon. t> <£U)

(D ^(23)CF.i,. 2ZF.il. lOm^ltAL, S;(12-2)6j$5:^-ti-TjW< 6Fbtx. ,> 

Fbtx. 2^fSbn6o ^n^(18-2)^At‘6 6l:2^btl6o ^(11)X <0 Fbtx.

b tl60

(D £1, f 2, ^36mom##m^(30)CftAf 66 Ft. c^#G>t%6o F..c=y

C X F t . cOHIH^efc *0 >, F C H 4. C F H2. Cn F C 0. C tl 6 o
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© ®Tl#6fi/=@*5S(10-3)~(10-5)l:ftALx S(18-3)~(18-5)taSr$'ti-T)@< 

t. x F CH4. Px Fh2. Px Fco. P«#t.n5„ F C02. Px F H20. P(tl£( 10"6)x (10“7)x (18 

-6) x (18-7) XlomitUo c©iSEx £®«©£T©)£#©!glit»;6''tf*r-S5„

© y,.c£EfcK®)£Lx 5£(7)a<iiM£ft5£Tl+JI£SlttS<)

© &)SMass BalanceStSJ^SESnrvSA'S^^x .y^1-50

© 5£(23)i;<? V,/v

titex ±T,f#6>n/:tt©*X?x r fx y i. Px V,Zv itd:®va»lcttSLtiV'*<x ffiolf 

iFx Gx VfiisaaitcttM-rs.aicgs-r^i^s^ss,

A-

12(±©^E!:Ei\ m 2 ®gMlSSlttJnic jolt 5BTXiR*l:*f 

&WLfc0 #+#l:mmW=###f#x IS^”5y-j'*HTlc5K-ro 

(D

[@$ Lfcffi]

• F 1. : lSiORJG^titinoit^fflV^o 1 ggOi'-: 3. ly->3 ><kOx SKI

kg (dafS*) S*?©£®#©£j£S-l^ff®rt<SfS2.2-5*©±-5l;:f#t>ttT 

V50

• :MEP i=70 atmx • 1 ®B£6£!gieKT,„ = 900°Cx "%*m/7Xg%Tc = 3 5V

[EjbSti-tctt]

• #3Ut r = Ox 2 x 5 x 10 

•EJ£^fi$T, = 700x 750x 800V

k i+ k 3= 1.22xl01(PH2)1'48e-154-",,"/RT s 

k3 = S-OexlOMPHa)1-8,e"151-0,I0/,!T s ' 

k 2 = 9. 75x10" e~2"3- 0 0 0/RT s~‘

tzti Lx Tliffiftfi* [K] x Rlit/xSISr ( = 8.314J/(moHO) T'*5„

SK#M&a*= 1 kg-daf coal/s ( 1 SBElSigAP)

SKI BS<9toa» (MI* =1. 130x3600x24/1000=97.6ton/day x E

B§ 1001 on/day ©®a»4-E$ L T V 5 0

S2. 2-90~$2.2-110ICx T, = 700 N 750 N 800V»C*tLTx 4EBTX* f „t*. ,, E
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SS2. 2-6S (T p = 750t!f 7 = 5, r f =15.8#)

Basis of Calculation------ 1 kg — coal/s(daf)
------ Multiply Coal feeding rate to obtain actual F,G,V values!!

Operating Conditions
Tin [K] Tc [K] Tp [k] Pt [atm] Gamma Oi lconv

1173. 15 308. 15 1023.15 70. 00 5. 00 0. 90
Mass balance

GINT GPT GCHAR GASH GCT
0. 89700 1.14142 0. 30300 0.13000 0. 24442 «- ISfiSMass Balance

PINT FPT FIT F2T FCT
123.555 165.826 996. 683 994.955 43.999

Parameters
Cl[mo 1/s] C2 [mol/s] C3[mol/s] KAPPA1 KAPPA2

0.36952 0. 14965 0. 14377 1. 01823 0.00626
Composition

CO C02 H20 CH4 BTX Oil Char H2
Gin 0.1160 0. 0100 0. 1210 0. 2990 0. 0940 0.0730 0.3030 0. 1840

Fin 4.143 0. 227 6. 722 18 . 688 1. 205 0. 570 0. 000 92. 000
FI 34.529 1. 364 40. 333 172. 880 9. 562 0. 855 0. 000 737. 160
F2 34. 529 1. 364 40. 333 175. 215 10.028 0. 342 0. 000 733. 143
Fp 5.755 0. 227 6. 722 29. 203 1. 671 0. 057 0. 000 122.191
Gp 0.1611 0. 0100 0. 1210 0. 4672 0. 1304 0. 0073 0. 3030 0.2444

yp 0. 0347 0. 0014 0. 0405 0. 1761 0. 0101 0. 0003 0.0000 0. 7369
Values of cooling flow
Fct[mol/s] FC0 FCH4 FH2 YOC YCH4 YH2

43. 999 1 612 8.180 34.207 0. 037 0. 186 0. 778
Res id. time = 1.5750E+01 s

V/vl = 1. 5740E+01 s V = 1 .8820E+01 nT 3

1 J
tupj\zm

<-H 2
tbpiK^

[kg/kg — daf coal]
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2. 2. 2 ©fcibmT-d'teg

^SreiiARCH- 2EfS'>5 JL l/--> 3 

-f©fc*©r-^®aS-a!ioUTiE^-5„

(1) B T XiR#|g±©/;60##m#

ES'>^ U-v/a y£fT9ic&/:i), HHSitl (S NG30075Nm3/B) T\ L-6't> 

ARCH- 1 SJ6$±S|!©®Sti5iiSK<k DARCH- 2 6C i £iB:£U TfS

(18:56^#)

• EI6EA : 75kg/cnfG ##©X^f< t|5|(l)

• TkS —: 0.20kg/kg (daf coal) (B'f^p©x:?x-f £Is]®)

• 1 agElEg;*0#X&[ff+ -©£% : 900°C (1173K)

• 2®gE)Eis©E)&fiK : 700~850°C

•iSSW: 1 ®BEJ6S #1~3#, 2SSEJEg #10#

• ^SUflttSi^xtoE : 2KgElEg§&//x£|a|#

• <tiPFHf!S!//XigE : 35°C (308K)

• EiESIf- 9” X (HX 5 y h * 4 *?ij £ L /:#A)

1 SgESiB; EfEfSIrtS 1 ~ 2 m 

2®gESg| ES$S# 43.8m3 

(1 kg daf coal/#<fe*:t>ESt§S# 3 m3)

1 agEEHtidnX'xSE^OOOTX K@^l#$/:li2#£L.

2 a i EJESic is 6 EIESE*700~850°C £ L /=#6©##&m#r'.©m#'MI:$&m 

2. 2-78lC^f-0

■>i ^U-y-a yic«fci9 iagElE$lcfclj-5$@Bt^j:^BKtl^®SSG^©M 

l®gEJ6S©ffi@8#FBW2#T\ 2 aBEJ6^©ESBK^800°C 

«@B#FS10#) ©£#BTXH5» (%SG-fb*15. 78%)

3#E±Tli 1 aSElE^icfc'VTO i URW<@<%<7, 2g:gEJE§§"eO i 1 <DftM 

KiJBT X^EiS^tEia^ ft i>. ®@B|FS 2 #©l@Aj: <9 fe B TXWi'l </£o 

/Co i/c. 1 agEt6$ictelt5Vf'n©ffi@Bt^ (1-3#) KfcVTk 2SgEiESs 

®EE£K800°C© £ § B T XiRW* t>® < /£ ^ Tfc O, %#Wl:0 1 1/'(.BTX4 

£.lfc?ZtzM 2 ®gEJES©ElE£*(d:800°CiSaxab5 C /:„

— 44 —



• i i &

(2®iEJ6gl) ch4 BTX Oil CO C02 T otal

700°C 30. 84 12. 52 6. 76 6. 45 0. 00 56. 57

750°C 32. 11 14.31 3. 69 6. 45 0. 00 56. 57

800°C 33. 06 15. 66 1.40 6. 45 0.00 56. 57

850°C 34. 52 15. 36 0. 24 6. 45 0. 00 56. 57

1 BBEJSistHn 29.71 10. 42 9. 99 6. 45 0. 00 56. 57

• 1 BBEiSgsffigBtia 2 8>

(2glEJ£l§) ch4 BTX Oil CO C02 T otal

700°C 32. 22 14. 28 3. 68 6. 45 0. 00 56. 63

750°C 32. 83 15. 20 2. 14 6. 45 0. 00 56. 63

800°C 33.61 15. 78 0. 79 6. 45 0. 00 56. 63

850°C 34. 69 15. 09 0. 12 6. 45 0. 00 56. 63

1 BBEJMsttin 31. 59 13.18 5.41 6. 45 0. 00 56. 63

(2) -/n-t?XfF*Ofci6©S8lr-^

ARCH- ARCH-

RCH - 2© lSBKtSlsIMXIiti^MVCir^ai U>„ IP*., 1 BiElSgsKfc

7 i<mt U> C £ lct£5„ $icx #2.2-7* j; D IBB 

ES^©ffi@^P=11 tW-feX'T t> BTX^©K#g{b$15%^X 'J 7—f-5 Ci^TS^o 

l»'U xotx©p;m^-)ic&/:i)^@#^©mi], %m#xa##i#©##&#m

U Emfri LT 1 B1E)6^©$@B#®* 2 8\ 2 BBE&^©E(6@E&800°C

(ffi@a$raioi» Sl«t5:iiLfc„ lBBEtEH©®@BeFSi

4tit#|iK*EO'E)6SE©Bg®*S2. 2-120K^-T„ itzs ARCH - 2 EfSgsHBlSx o



Yi
el

d 
(k

g/
kg

 (d
af

 c
oa

l))
1 2®, mere,

Hts 75 kg/crrfG, Ha/Coal 0.2 kg/kg (daf coal)

(sec)

$2.2-120 $2.2-130 A R C H - 2 KJESMS
70-

$2.2-8* ARCH- 2 R)S^#)®iR3E (1 Site >0)

® © ® ® ©

ch4 kg-mol/h 285.8 1427. 9

CO kg-mol/h 54.5 272.2

C02 kg-mol/h 11.9

CeHe kg-mol/h 88.1

h2 kg-mol/h 5615.0 953. 1 4761.6

Ci oHs kg-mol/h 2.8

H20 kg-mol/h 712.7

Total gas-dry, kg-mol/h 5615.0 179.7 1293. 4 7277. 2

Daf Coal kg/h 52556. 4

Daf Coal kg/h 18140. 3

Temp. °C 200 700 25 35 800

: Char© *© C SW W95.6wt % £ 5 „

C ©#*R3EI45$#©ya -t? x X #xlb*5 4 St? SNG S-SOOTJ N

mV a mmt s s^© i m&tz<o ©5m%ami:&t»ETm&#% l fc t> ©t\ #x^ 

^p@l3 0&#a:O@*M#^^LTU6 t©-e&6. fi£oTx f+ -/<x>X#^©X 

*x-r 614#IAA<m%&/:6, 6E6<]lcSNG300^NmVBSS4"54:to®IS[tt^-©E 

TibSU 4 ^5 i±l4ffl Itl'51*^8SfEKtoai^CS

Et>-il'ST'*50 %#k?(4C4l3^-$'#LTyotXXXx'f



2. 2. 3 ARCH-2 70-tiXGDM 

2. 2. 3. 1 ^ItelutliCOVT 

(1) #lt©fci6©ARCH - lKlSIs#J®JK3£

ARCH-2©^n-feXjtWtc^y:^T, HURtf'X (#) 6 ? f V

7yi//<? vxii, TIB®®1) T-£>.£>„

<#&%##>

EfS•> i ^ u- •> 3 yi'n A icafeAc 0 ISlt L£*#«&©**3 „ 

a EiCxEA : 75kg/cm2, g. 

b TkX—56<ifc : 0. 20kg/kg (daf coal)

c ARCH- 2±asttia (T6PA9D) #X&0=f f -0@g : 900°C (1,173° K) 

d ARCH - 2TS|5®RESE : 700-850°C 

e ffim® : ARCH- 2±g|$ 301-3#

ARCH-2TS 3010#

f (££PfflffilWx3iM; : ARCH-2T® (WSiSElEfff) mo#Xt|a]# 

g ftipfflfitiwxfi* : 35°C (308° K) 

h EfBIsU/X (H/7> Y*iW'\tLtzm&)

ARCH- 2±6P EtSHfOS 1 m

ARCH - 2To? EIK^S# 43.8m3 (lkg daf coali/cOElEgg#!* 3 m3)

< A R C H - 2 SIKH im&tzty ©%®iR®>

1 2 3 4 5 6

CH« kg-mol/h 285.8 1,427.9

CO kg-mol/h 54.5 272.2

C0t kg-mol/h 11.9

CoHs kg-mol/h 88.1

Hz kg-mol/h 5,615.0 953.1 4,716.6

CioHs kg-mol/h 2.8

HzO kg-mol/h 712.7

Total gas-dry, kg-mol/h 5,615.0 179.7 1,293.4 7,277.2

Daf coal kg/h 52,556.4

Char (Daf) kg/h 18,140.3

Temp. °C 200 700 25 35 800

e*: CharOifOCSWW, 9a6»IXi75.

Coal O2
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(2)

a. E«*¥Ptot®ti:l*KolAT

(#) x AE#x (#) L/:E#A¥i#K®tl:#li

%'P<Dm<& <0. TIE®a«9T'Jb^fc„

mm#x #) Effltt AlStfx #)

TcS^fir Dry D a f D a f

Wt % Wt % Wt %
C 6 8.2 7 7.06 7 5.59

H 5. 4 6. 1 0 6.66

N 1. 3 1.4 7 1.0 7

S 0. 2 0.2 3 0.2 9

0 1 3. 4 15.14 16.37

C 1 — 0. 0 2

Ash 11.5

If 10 0.0 100.00 100.00

Dry Coal I8B1 (HHV) : 6,790kcal/kg 6, 650kcal/kg

(Ash: 13. 80 wt. 50

¥«& 3 ±IBAEtfx (#)

¥E4¥S®«SS-e?ii, ARCH- 2 CiltliI15lX (#) EBf'JfflS

ya-bxic-DVTtt, AE#x (#)

b. -e®#

-E# ±¥ms<fi 15 ® ttttTte AK^ - x © «§ i "T 5.

-mi&tgiffi : A: (i AEfl$E2£E5e L. 6 ©&lf Atibl%.

SNGSJiiil-ee-iieyD-fexcoVT, ffi^arK l&##©K*:%fTV\ 

enicS-f <Ea*®^lt, @@r#©#M^R").

-|S:##gA : 11, 000kcal/Nm3 (fib. HHV) ®SNG£, 3. OOxlO=NrnVd#mf 

So

-SNGtttt:*il : 11, 000kcal/Nm3

: 13A

— 48 —



COS* : SOOppmjyT 

*$g$ : 5 %£1T 

#X%A : 0 °C£(T 

SlttiEA : 35kg/cm2, g.

-imSWBlS: : 330B

2. 2. 3. 2 ^ItCDjeabSdr-eOiBS

(1) ARCH-2 7f'J7^7>Xft|}Sf

lulB, SSA'X (#) »S$7f'J7^7>Xj'^ A©7

a 1 #^^7cD©*'X/<7 >X#ff#

m*#x (#) $s*©*gs#x^EJ6g§ i <0 ®m$& 4 <g lt, i serss7c d

b C©tSRX/X*oCH,#xma/ *E69icSNG3.00xl06Nm3/d tilU C3H, 

zmmi, i®e5i*s»ii,oookcai/Nm3icias) ©^Eic-ssni-5z„ 
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ElG^®6.
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Hi*"xti, #<#-eHYCOLm^6 E 6#M*##X 6 #A & A, #3%#^T700°C 
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ffldnrvSAk CCTIiSUgmic^T. aSHitfxJilfl.Otfxk^irfeOi U C 

©*6}© A" xmoo°CJ: D 5%SlSs

f 4-lsl©*&7yx^EE^i±inX?'X*®COS*tt, =TtiDi«t<'©T\ 

ftAlctft C®mmi:c 0*#EL. -SIS© C 05-Hitcm&i-Z Wi&$icU



covg a$ A#$isi±0/:© ic i&&

g-e*i0, C ©,&£»]$ LTCOzSSSSi&Ti-K, 

g HYCOL-eti, S.^.©V

5©T\ CLT$E6<JKHYCOLjF"e©H4:tfx©ti:E£ 

Sto-B, ?- + -©tfc#«ARCH- 1

* -tpom’B&tm&mtiL, *ssfi4 c?© f -©tt#©m&#m c-c#M&m&

5 =
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H2.2-m MATERIAL BALANCE FOR PRODUCTION OF SNG BY ARCH-2 PROCESS

0 o 0 0 0 0 0 0
M.W. Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol %

CH„ 16.04 5.147.6 303.5 1.15 1.378.7 22.86 6.829.8 22.16 6.829.8 22.30 6.829.8 21.94

CO 28.01 963.0 384.5 1.46 200.3 3.32 1.542.2 5.00 1.547.0 5.05 995.3 3.20

COS 60.7

CO: 44.01 S3.6 59.1 0.22 112.7 0.37 112.7 0.37 659.6 2.12

czh6 30.07

csh6 78.114 397.0 397.0 1.29 397.0 1.30 397.0 1.28

C;Hb 92.141

hz 2.016 17.16S.S 25.477.3 96.91 4.439.7 73.61 21.650.2 70.26 21.650.2 70.68 22.152.1 71.17

H:S 37.08 16.8 0.05 16.8 0.05 16.8 0.05

HCI 36.461

NZ . A 4.2 0.50 64.0 0.24 12.9 0.21 64.0 0.21 64.0 0.21 64.0 0.21

0: 32 830.5 99.50

NHj 17.031 189.3 0.61

C$2 76.131

HCN 27.026

Cioh8 I28.173S2 12.6. 12.6 0.04 12.6 0.04 12.6 0.04

C|jHig 178.2334

Total gat-dry, Kg-mol/h 23.739.3 834.7 100.00 26.288.4 99.98 6,031.6 100.00 30,814.6 99.99 30.630.1 100.00 31.127.2 100.01

Steam, Kg-mol/h 3.212.2

Total gat-wet, Kg-mol/h 26.951.S

Daf coal Kg/h 236.881.7 253.568.1 236.881.7

Ath Kg/h 30.781.2 30.781.2

Water Kg/h

Total matt Kg/h 267.662.9 267.662.9

Temp. *C 200.0 100.0 100.0 35.0 100.0 40.0 35.0
Prett. Kg/cmJg 75.0 78.0 80.0 78.0 74.0 74.0 73.5



<3> <$> <$> o <8> <3> <S> <$> <$>
M.W. Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol %

CHfl 16.04 6.795.6 22.43 6.795.6 22.73 5.416.8 22.70 5,020.9 99.99 5.020.9 90.02 303.7 1.68 92.2 11.61 303.1 1.68

CO 28.01 990.3 3.27 990.3 3.31 790.0 3.31 0.7 0.01 0.7 0.01 299.8 1.66 489.5 61.66 299.2 1.66

COS 60.7

co2 44.01

CjHs 30.07

CjHg 78.114 395.0 1.30

C;Hg 92.141

H? 2.016 22.043.9 72.75 22.043.9 73.74 17.604.2 73.78 17.415.7 96.51 187.5 23.62 17.380.9 96.51

H2S 37.08

HCI 36.461

N2 ♦ A 63.8 0.21 63.8 0.21 50.9 0.21 26.2 0.15 24.7 3.11 25.8 0.14

o2 32

NHj 17.031

cs2 76.131 70/0

HCN 27.026 556.1 9.97

CioHa 128.17352 12.5 0.04

CuHio 178.2334

Total gas-dry, Kg-mol/h 30.301.1 100.00 29.893.6 99.99 23.861.9 100.00 5.021.6 100.00 5.577.7 100.00 18,045.4 100.00 793.9 100.00 18,009.0 99.99

Steam, Kg-mol/h

Total gas-wet, Kg-mol/h

Da f char Kg/h 81.281.1
Ash Kg/h
Water Kg/h

Total mass Kg/h (70'<> 24,520.7kg/h)

Temp. *C 30.0 30.0 30.0 33.0 33.0 33.0 33.0 100.0 350.0
Press. Kg/cmZg 73.0 73.0 73.0 36.0 35.0 47.0 35.0 87.0 66.0



CJ1its-
I

<$> <$> <$> <8> <8> <$> <8> <$> <8>
M.W. Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol %

CH„ 16.04 5.9 0.06 6.0 0.06 6.0 0.04 5.8 0.07 5.8 0.07 308.9 1.15
CO 28.01 6,688.6 72.36 6.669.1 71.18 94.3 0.59 92.5 1.05 91.9 1.05 391.1 1.46
cos 60.7 1.1 0.01

CO: 44.01 408.4 4.42 506.2 5.40 7.080.9 44.41 60.5 0.69 60.1 0.69 60.1 0.22
CjH6 30.07

Csh6 78.114

C;Hg 92.141

H; 2.016 20.88.1 22.59 2.147.1 22.92 8.721.8 54.70 8.590.3 97.74 8.SS0.6 97.75 25,931.5 96.92
HjS 37.08 9.6 0.10

HCI 36.461

NZ.A S.8 0.50 42.2 0.46 40.6 0.43 40.6 0.25 39.5 0.45 39.3 0.45 65.1 0.24

O: 32 1.151.3 99.50

NHj 17.031

CSj 76.131

HCN 27.026

Cio^b 128.17352

Ci 4i H10 178.2334

Total gas-dry, Kg-mol/h 1.1S7.I 100.00 100.00 100.00 9.243.9 100.00 9.369.0 99.99 15.943.6 99.99 8.788.6 100.00 8.747.7 100.01 26.756.7 99.99
Steam, Kg-mol/h 640.1

Total gas-wet. Kg-mol/h

Oaf coal Kg/h 16,686.4

Ash Kg/h 2.168.3

Water Kg/h

Total mass Kg/h 18.8S4.7

Temp. *C 100.0 200.0 313.0 30.0 30.0 30.0 30.0 100.0 100.0
Press. Kg/cmZg 76.0 66.0 105.0 65.0 64.5 64.0 63.0 87.0 86.0



cnC7I

<8> <y> <B> <$> <8> <8> <8> <8> <8>

M.W. Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol %

CH« 16.04 S3 1.13 34.2 4.14 0.2 0.00

CO 28.01 6.6 1.41 19.5 53.28 5.0 0.61 1.8 0.03

cos 60.7 1.1 3.01

CO; 44.01 1.0 0.21 3.5 9.56 659.6 79.85 6,919.1 98.94

C;H6 30.07

c6h6 78.114 375.25 2.0 0.24

c,hb 92.141

H; 2.016 454.2 97.01 1.3 3.SS 108.2 13.10 71.2 1.02

H;S 37.08 9.6 26.23 16.8 2.03

MCI 36.461 1.1 0.23

N;.A 1.6 4.37 0.2 0.02 1.1 0.02

O; 32

NHj 17.031 160.9

CS; 76.131
HCN 27.026

CmHa 128.17352 11.8

Ci«H|q 178.2334

Total gas-dry, Kg-mol/h 468.2 99.99 37S.2S 11.8 36.6 100.00 826.0 99.99 6,993.4 100.01 160.9

Steam, Kg-mol/h

Total gas-wet. Kg-mol/h

Oaf coal ' Kg/h

Ash Kg/h

Water Kg/h ■ &f*S 644x101

Total mass Kg/h 793.4 2,740.4

1_____
Temp. *C 100.0 30.0 30.0 40.0 40.0 135.0 40.0 35.0 35.0

Press. Kg/cmlg 86.0 SE *E *E *E 10.0 *E 10.0 *E



I
in05

<$> <8> O O O O O O O
M.w. Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol %

CH„ 16.04

CO 28.01

cos 60.7

co2 44.01
CjH6 30.07

CgH( 78.114

C?Hg 92.141

HZ 2.016

HjS 37.08

HCI 36.461

Nj ♦ A

02 32

NHj 17.031

cs2 76.131

HCN 27.026

CigHg 128.173S2

CuHjo 178.2334

Total gas-dry, Kg-mol/h

Steam, Kg-mol/h
Total gas-wet, Kg-mol/h

Oaf coal Kg/h 4S2

Ash Kg/h 32.45 x 101

Water Kg/h

Total mass Kg/h 50.2

Temp. *C 30.0 35.0

Press. Kg/cmJg *E



(5) ZL-T-f >)T4 -KoVT 

a >X

¥E34pg©ARCH- 1 ©US ,k ©yitT-IBiEf 61, > hegetcj:

<9 0JR£ tl5 X *■ - A litfcoa K> Tab 3„

X f - A

4 0 (t/h) ¥E3^g|gSe(t/h)

(l) (2) (3) (1) (2) (3)

105kg/crf, g. 540°C 33.0 186.1 — 51. 1 156.9 —

105kg/cm, g. 313°C 145.3 98.9 108.5 79.8 76.2 96.4

3. 5kg/cnf, g. 147°C — — — — — 24.7

## ; (1) ti*®#X<fcK{E§§$, (2) teHYCOLtfXlfc*. (3) li/VXIffiB!^

o 66-dTx i*©®lcE|t|Stl5o

lOSkg/cnf, g. 540°CX^-A 

105kg/cnf, g. 313°CXf-A 

3. 5kg/cnf, g. 147°C X — A

2 19.1 t/h

3 5 2.7 t/h

0.0 t/h

%%3

2 0 8.0 t/h 

2 5 2. 4 t/h 

2 4.7 t/h

i*Exf-A©m*m«^©^%#mmim©m!9 (A%. io5kg/cnf, g. 3i3°c>

HYCOLlSltf

//x##m cos»

11.5 t/h 

16 3.8 t/h

#5% 3 ipgffiSI 

10.4 t/h 

12 7.7 t/h

*SEE®e©ib*ffl l:0if 6A6xf-A ii%©m <9,

S 0

105kg/cnf, g. 540°CXf-A 2 19.1 t/h

105kg/ci, g. 313°CXf--A 7 1.9 t/h

¥E 3 *F$f8£ 

2 0 7. 9 t/h 

6 4.4 t/h
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4 in

SSUBSB 2 Sft) 34,857 kwh 

@?SESI8 2 Sit) 21, 363 kwh 

No. l*$ESSt8 10,617 kwh

NO. 2*#E##H>7-4' 3,678 kwh

Alt 70,515 kwh

B FW©(5##lt%©mi).

A HI

BFW7^-Fi 203.2 t/h

(f7 U-i’-AOPBFW 469.3 t/h

b >X

^»4»:©iit)T-*5„ $e : kwh.

V®3 

26,396 kwh 

16, 178 kwh 

9, 357 kwh 

3,300 kwh 

55, 231 kwh

WUiMSSS

208.7 t/h

409.7 t/h)

m § A HI 3 *PKt8£S

l. SKmiMSIg 8,316 6,655

2. fcm# xitxm 5,283 3,466

3 . 1,16 6 1,041

4. HYCOL 2,134 1,809

5. |H|±^X»S!IS 2,981 2,689

6. -fa-tx-75 > httai^S 2 0 1 1 7 9

7. — 4 V r 4 — • #7 h 6,352 6,352

**BlrS»Alt 2 6,4 3 3 22,191

#a * 3 2 , 9 7 6 31,590

6,543 9,399



(e) msw

V6E 3 $Ef86S 4 JtT'S < t. $2.2-10*©iIi9 tttS, 

$2.2-1031 *&##%$© itK

# m § . it m

m (SBI) kcal/Sti kcal/h (%)

A E^DRY kg 286,517.6 v 6, 790 1,945.45x10® 100.0

A Nm3 112, 484 9, 535. 9 1, 072. 61x10® 55.13

R kg 29,310 9, 999 293.07x10s 15. 06

C tb j-y-y-M kg 1,512.3 10, 000 15.12x10s 0. 78

H kg 793.4 2, 220 ! 1.76x10s 0. 09

• nh3 kg 2, 740. 4 5, 048 |
• V 13. 83x10s 0.71

2 kwh 5,609 860.0 \ 4.82x10s 0. 25

1,401.21x10s 72.02 :

F : 7 2.0 2 %

A 5KDRY kg 243, 881. 6 C 6, 650/' 1,621.81x10s 100.0

¥ EiS^x Nm3 112, 625 9, 547 1,075.23x10s 66. 30

8% O-tf > kg 10, 146 9, 999 101.44x10s 6. 25

3 kg 6, 230 10, 000 62. 30x10“ 3. 84

% ES kg 526 2, 220 ' 1.17x10s 0. 07

6 nh3 kg 1, 732 5, 048 fi 8.74x10“ 0. 54

m kwh 9, 399 860.0
; \

8.08x10“ 0. 50

□

tam \ 256. 96x10” 77. 50

: 7 7.5 0 %

— 59 —



(7) ARCH- 2 ya-bXICol'TSSttSVa 

jifF K is

a HYCOL#&#X0##0#%#WUA*%1\

HYC0LJpit)^4t5^X^ 1, 500<C©SKT8i§dlf3iftt> X5 y 7'©1fftW 

*7:L<E^#T&6. LA'U 1,000°CEK!c*-4©

&©X5 7

C©¥«. ARCH-2T'®*^*SS.t LTfigfflL/Sl't?, HHfcSfc'ttTKi&ff XfbSJS 

S©S$;£r±lf5SST'fc. HYC0L^tBP©7yx£K(i, 1, OOOtfiLfctCttaiJfcttlA

jr#X.S'5$-i#7iV„ %-oT, HYCOL£tin#X©iWfig|gft©'®ffll;:i;t)x

4. HYCOL^rt-ei,500°C©#Xlc, 700°C 1C $ T#£ L 7=##** # X &##S L

;o#XTabnif> H Y C 0 L :H' 6$$ L T # x && §titi-t#»<will?66-5. 

@m**#x0#g£mi±, 7k$^x^S)®gain^X'£S»<800°c-eab9, Eo% m 

loskg/ci, g. ©@iix®-t-cek, x©?m&

9 *£#xnff. ®e*$®#sesii7oo<>c»<±PS4 a s ^ § t-& 4> 9 „

6E^>T. xltRlKS'xii9 iASb 5# x©#iW£Eli:940°C4«

®rSil3„

C©#6, |g|iRxf-AA#gl:7#b#6%b. d&##%*kk 

74.7%®$Ktil9> ®»g X415kg-mo 1 /hg$SBi^S ft 5 4 4 K 5 „ BP%, M#X 

(#) ©E^©*fr©^SEffl»©^¥5}@$©K®4 |b| C ic s „ LfrU cceffiS 

3©li. HYC0L*p©fS4;tfX©Ilis£fiJfflLT, DictSSii^

4 9 t)ES-fSEIsliKK=kf)%4$ti5fiExf--A©@iKe^, @%lc£bf C4IC-9 

7j:»<5 4V9C4t*-5.

C©#6. SD]©ARCH - 2©l+aiiC*fL. X® —A©»-e@JK£ft3i»iExf— A 

129.4xlOskcal/hE£LTL£ 9«h*$F5= COSfceS-fl-SM'bSE

X f - A ©BT##f 69 x $S$^fcEIB74.4%©Smii#bft1\ 72%£i>tiJ

bps, HY c 0 L ®^x©#c;#£mm%%m L%, #m©#mm%mb f 4 u 9 #x

mm#x am *^©#ic, HYcoL-c*<
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°$^2!StOia9I-2‘2ie x?9’4-S@-5r^09'5Vr 

(q/IOB-ai) g^ift© 0(001) : x

(%) = A X:I3 2

0 5 'i l+XE 2 9 9 0 0 '0- = A 

°21*$VZ.'gW.PlDM0*®#^?Wm® x09#0 2 X?»T 

'^>y-w^%zo'oss

mm 'i?m-i,i3«s*}3;©^'@f©a.a-5g$ x%^m

Xi<?*®SS%s -I Q x<5^SSoasaa6 'ofeS5ioaaaff[ig^

29^y-^wrirnfflomy "w- thv^zm$m%o-zi=&KW&W-

a.q/Iom-% 0E8### (#) X,V»$ X6E@E™

(q/Iom-Sij) g^#© (XOOI) SE : X

(%) : A

X:I2Z

0 S 'i i+X9 E H 0 0 ‘0- = A

DM0*%##^?*°99>m^9^^Y< 

n«?Y®afflv^TODAH $*w#moT=i%# x%^%

°9V$%Nk9$>K0^Z 0%@9>y%#0#5 '?m-^Wi:W^0g#5*a

DM 3

°9Tf > d$0Hsi-z 7g x??4ii5fi0: 

(q/iom-at) g°$#© (X001) mm : X

Oo : A

0‘00i+X6iiS‘0=A

'"ills x??vBi^0!2’>0!T-i¥SS

0.? x>f3S0Y#*)Km#3/n^#a.3.ooi



1.100

7 = 0.5 7 7 9 • X+7 0 0.0

1,000

I ( 1 0 0 % ) Worn (kg-mol/h)

S2.2-15EI SeStiEffl* £ #SE©tKS^S
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Y = — 0.0 0 6 6 2 3 • X+7 7.5 0

( Y = -0.0 0 8 4 3 6 • X+7 7.5 0 )

(10 0% )®SD» (kg-mol/h )

7k® a ® s® m i



(8) SSrtteittf

see. a.

a see

4 ag*A

5pfiR2, 3^*i|s|«ic, jSteR^i It, T$&M>\£i 0## - ?#aj t LT 

St hA 5 „

i 3os5}

n ?ma&# 

d ESi#

m#. giim#. w. ma. ^-tmv tm-. @im#®#aii. abu. 3^e

i|B|S. ®^a-feX(c*a-e, j^TOSKlSSLfco

i m#. sum#. *. $a. i-r<'jf<-

7,140R/ t

18R/kwhffiL. E*®#AI3:. 9 R/kwhiA5„ 

80RZt 

SOH/kg

*. ma. y^y-Mi. lt, e «Rit±f5„

n Aft»

Sr$A*Sii> B###. 3108. »ffl7.00xl08/A -mttio

90R/kg

25R/kg (ClttafeiAtif)

25R/kg 

120R/kg

¥l3«|gifflii®mt|{i (0.6$lJ£iSffl) . $2. 2-llE®in< ti-5„ 

7<£fc\ 1990^10^ SMB® E6» i: |H|-® l "OWc t> ® T* S „

in gijiia 

o-y'y 

y-7»s

yy^e-7 

b Effi*

(DRY)

e *

-fa/<y



SS2.2-118 ARCH-2 SIS

¥E3^E©ARCH- 1 t»Si»ta©il*3K<£5«,

SIJ

^ S

; sum

ARCH-2 spfiUigARCH- 1

ttm % t£S# %

1 1005^69® 14, 266 11.72 12, 481 11.61

2 2oo»"x5safe(i) 14, 235 10, 500

(2) 28, 277 25,613

/j\ It 42,512 34. 92 36,113 33. 60

3 3oo#xm## 28, 403 23. 33 24, 734 23.01

4 15, 730 12. 92 13,319 12. 39

5 500^L'-T‘ 'f lJ "T'f

20, 828 17.11 20, 828 19. 38

6 600^" 7-9-'T h

A It 121,739 100. 00 107, 475 99. 99

9 # A 12,174 10, 748

® i§(i t 133,913 118, 223

— 65 —



c @5E*

I 1990ipl0flgi&Sl&S®t|s]-©ljl«£Effl Lx
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•^■So

IV Afr#icovrtix lOOxlOVA-^. tmiA4.x ^.#AM^&310g6L/:.

V -ASSSeiLT. AttS®10%*lt±L/c„

VI A$ijUx

VE @ 0 AfiA©lt$a 100% 6 mi&tr,

\l ±lttilcoVTtti,'oSi'*ffl£lt±U<£VVt l*:,, 

k ±:s&m%^-6 6x w©n««in# (R) i±x ssioiaffl* (p) ® 11.315% 

tttSo IPS. R = 0.11315p

i (1 + i) "
R = (P-L) + L i

(1 + i) "- 1

c;i;x R : &*FE*ne«$D*

P:E#S«

L:BffS« 

i : flj

n:m&p^m 

a Bgiumtis

$2.2-12Eic$i®5„
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m2.2-12*

Effl LA, tefc\ K#&U#a0#Kol'TW\ 7 7&##LA#A
©#£SOTlh5o

¥E 3 11% -5 o

^ B # «
ffl #

ims#
(W^R)

1M#5^ (Dry) ¥ 7,140 / t 286. 5176 t 2.26922x10® 16, 202
l£ 2a-fr 'j-r-f

l) lEffl* ¥ 80 / t 1,332 t 10. 549x10= 844
# 3 MS " y S # ;VX 600

4 Xn/<> ¥ 50 / kg 24,521 kg 194. 206x10= 9,710
• E®#it 27, 356

1 A#=# ¥ 7. 00x10 VA 310g 2, 170

m l) ie$(H*$P* 1 0.11315xP
2) A$U

1

0. 03 x P
4) 0.003x0. 55xP
5) MfeWi 0. 014x0. 55xP
6) mmm 0. 02 x P

# 0. 1725 x P 23,100
3 m#•?«a# 248

217
@s#st 25, 735

53, 091

£ m e
m b #. m

S B\F # is (HTjm

1 SNG 125, OOONm3 990.0 xl0=
¥ 90 / kg 29,310kg 232. 14x10= 20, 892

m 3 i-y-VM ¥ 25 / kg 1,512kg 11. 98x10= 299
4 van ¥ 25 / kg 793kg 6. 28x10= 157
5 ~T y-t—T ¥ 120 / kg 2, 740kg 21. 70x10“ 2, 604

p°p 6 nti ¥ 9 / kwh 5, 609kwh 44.42x10“ 400

SNGJ2W©J|m 24, 352

SNGSJ&gfl : ¥ 2 9.0 3/Nm3

«#: X5/OftllCOUta, #«§LA. 
Etseii 1 3 3,91 3¥7JP3£-f£<, Jil±
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: m/kg 30 40 50 60 70 80 90

SNG$i@E« : n/Nm3 43.10 40.75 38.41 36. 06 33. 72 31.37 29. 03

Y = - 0. 2345* X+ 5 0.135 

CCC. Y : SNGEjBBM (R/Nm3)

X : (M/kg)

35.0-

30.0-

A'y^'^1 (¥/kg)
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sNG©#ama (R/Nm3) :: A

ia«» CS7JR) P

(R/t) : C

yp/^y©flt§ (R/kg) D

/<y+r'y©a% (R/kg) : B

+-71+S©« (R/kg) : N

(R/kg) : S

7y*e-7©W (R/kg) : M

(R/kwh) : E

tu zommifi©a*9t-rst. sNcmama (R/Nm3) «^s-c*$ti-5o

A = 1. 742x10"* (P +13.16C + 1.126x10s D +2. 365x10*

- (1. 346x10s B+69. 46N+36.41S+125. 8M+257. 6E) 1 

(9) ta>

$»#X (#) Si(Df-?Sli:ARCH-2©^ntX7D-M4.>

$SI66+I!ctii*:©ai9Kti^in*., 

a sNcmamaii, < y ■+? >*ss:^5%*©K*e^-ei5. 

tt+Z 0+fy©*:»+iSx.5©r, C< |$SL S NGSiiSJUEli, AR 

CH-1K (ARCH - 1 ¥37.37/Nm3tC*tU ARCH- 2¥

29. 03/Nm3) „

ac,(3g*m#W72. o%@micTA<6.

b ARCH-2 ©/x'/<¥yxtt, •>5 au-->3yK<k»)Stti Lfc t>©"e*0, H



2. 3 Ef&fimKgSf

2. 3. i L i 'X o t%#&(D#a.2r&<t0%$

SKiTkiSioEiEiUi, y * X BTX> H20, CO, C 02ti=!:'©£j&icj;->TFS 

e. ^£L/cSESica9*ElS*Xt>£»/.:4Etl©fie(;t±#U £j$Xx^* 

E(Ef+ -©E##e©E (EE) ^ElEUfrGjfStijSh.E.,, ElEgs©£miEJEBi: 

#%m$^aEE6^##^6©E#^60%A#DAoAlcg%#<. C©£Efr\ i 

wi16am&mmT*@-seisskt-mttm, c©##-exotx^a*-rjcii:

y y A#*tm#©^t±jtKM^#%^EE(ET&6^, BTX0«l»ii< 

^SKSSV^ESJErfe30 2/:, BTXiiESlfrXcSC, i$*.*5EEfc*SV/cA, 

€©S®^iitiSi'R{Eg©fiKliJfAsSIL< 4'5i, fcifci, *&#X

{tES©%S»i*£Et/©&%E'a@iv£-fl'>T*Difc3i$£"©*t§tit£V„ coitA,

x o -t?x©E}i£-6<e<gKisx-e.n, %#x##0at,'Xotxxi<mA3 6ti'xe. 4

¥S©^ltS@i LfcB TX©)R^KJ6/:Xn-fexi L/d§4t;t, **Ml:y ^ >©£ 

E»J4»<S5®T\ EfEEliA^Oa^L, EfESe^meXSicti, #0^©EM*&#

E^m^Eto&ft/zXn-trxii, E#E©#g%^-( > He LT, ElSg|©^Xt> 

X0*X#BE»^^nrARCH- 1 O^-Xi^iotBG/ 

OG^smi, XsKXx6#*A*m©m]TE&»tif-5 iftic, EtE$*t?^6KXx©-

t©m^smt*m©mEimmx&c £?, mm%#EL%<T&EjE

@AT# 3«t 7 KLL*'U fk'<? yx±©»£ <) tt-£nt$£'iSV©T\ 
E!6tt®evEK©J§4^«6*K*$Xx(fcEJ6£ESir£5|6]TE#;6'i8±U £j$ 

Xx-m#*#E©m3%#Kj;-5mm©$Bm$Ex/:#Alcl±, EiEfiS^Effi, Eire

cF ^

—5, n 'y W x;n?tt, ^Xx-m#**0E3%%lcAnx-C, EJE^Ic##4&;K 

#©—#&#%L/:±-CE(E^I:#ELT, CtojgStiARCH- 2 icfc

lEfflSnfc»< *S©««lca £E«5fo6W<i9 *81'C £*><¥«£ ft 5,,

-6ct\ ii»l;Mt5X0^x0i®±®-oolsSi fc, $E(Ef+ 
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LKE77 M68IU ^ L/=Ex
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©StoSHbtiMxojf^TVfcilBSx
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Eo
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Sf«l4®ftiix.r> f *-©s#8H0p£i r,Z;< #L1 3
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c. 7f- V 7vl//<5

1 2 3 4 5 6 7 8 9
co2 kgmol/h 11.64 405. 09 585. 45 .22 11.86
CO kgmol/h 468. 65 5937. 81 6592. 98 8. 96 477.61
h2 kgmol/h 21511.17 1346. 28 16673. 87 411.19 21922. 37
CH4 kgmol/h 343. 63 57. 25 5500. 90 6. 56 350. 21
Ha0 kgmol/h 225. 77 1636. 61 580. 92
Na kgmol/h 46. 70 19. 46 66.16 .89 47.60 3.10
02 kgmol/h 3084.59
H:S kgmol/h 8. 52 16. 76
C 2 H4 kgmol/h .01 7. 02 .01
C 3 H 6 kgmol/h
CeHe kgmol/h 137. 42
CtHs kgmol/h .02
C1 oHs kgmol/h 25. 80
Ci 4H10 kgmol/h 18.43
COS kgmol/h .80 1.73
nh2 kgmol/h 2.17 124. 47
HCL kgmol/h 0. 49 1. 37
HCN kgmol/h 2.16 5. 92
AR kgmol/h 14.14 12. 67 26. 38 0. 27 14.41 12. 40
Coal(DAF) kg/h 210, 255.9 82, 723. 9Coal(DAF) kg/h 33, 655. 7 33, 655. 7

coal

Hydrogen

Product Gas

for char transport

O2, H2
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>x^40 t@l*SA'x©EfiKKoVT(i. SfoftHE© #xffl/$i;:j6CrS
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9 (2) ®EifiJfflSX,D-bX©yD-t?X7o —

$2. 3-10©ilb)"e*5o 

(3) @EfiJfflayn-b-X©-7T V Tvl^x >X 

S2.3-1*©6d< ti5«,

EE> 2. 2. 3. 1. (2)
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2. 3. - 1 ') 7jw<? yx

O <i> <=> 0 <*> <s> <j> <5> <$>

M.W. Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h • mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol °/o Kg-mol/h mol % Kg-mol/h mol %

CH, 16.04 115.74 0.87 183.70 1.10 188.37 1.10 60.38 1.11 248.75 1.11 4.67 1.10

CO 28.01 6.001.54 45.37 206.22 1.24 211.45 1.24 67.46 1.24 278.91 1.24 5.23 1.23

cos 60.7 0.80 0.01

co2 46.01 404.87 3.06

CjHj 30.07

CSH6 78.114

C;Hb 92.141

h2 2.016 6.652.86 50.29 16.211.02 97.50 16,624.78 97.50 5,304.00 97.50 21,928.78 97.50 413.76 97.51

H}S 37.08 8.52 0.06

HCI 36.461 0.49 0.00

Nj .28.02 39.79 0.30 25.96 0.16 26.62 0.16 8.16 0.15 34.78 0.15 0.66 0.16 15.50

Oj 32 3,084.59

NHj 17.031 2.17 0.02

cs, 76.131

HCN 27.026 2.11 0.02

A 39.748

CioHj 128.17352

C14H,o 178.2334

Total gat-dry, Kg-mol/h 13.228.89 100.00 16.626.90 100.00 17,051.22 100.00 5,440.00 100.00 22,491.22 100.00 424.32 100.00 3,100.09

Steam, Kg-mol/h 580.92

Total gat-wet. Kg-mol/h

Oaf coal ' Kg/h 210,225.9 81.349.3

Ath Kg/h 33.655.7 35,030.2

Water Kg/h 0 0

Total matt Kg/h 243.881.6 116.379.5

Temp. *C 1.000 364 100 100 100 350 313 100
Prett. Kg/cmlg 76 76 85 86 86 75 105 78



<$> O <$> <3> <$> <3> <3> O <$>
M.W. Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol %

CHa 16.04 5,389.57 18.29 5.389.57 18.29 5.389.57 18.29 5.389.57 18.29 5.389.57 18.29 5.389.57 18.29 5.389.57 18.29 5.389.57 18.52 5.847.68 19.45
CO 28.01 6,510.16 22.09 6.510.16 22.09 6.510.16 22.09 6.510.16 22.09 6.510.16 22.09 6,510.16 22.09 6,510.16 22.09 6.510.16 22.37 6.491.28 21.59

COS 60.7 0.91 0.00 0.91 0.00 0.91 0.00 0.91 0.00 0.91 0.00 0.91 0.00 0.91 0.00 0.91 0.00

co2 44.01 462.07 1.57 462.07 1.57 462.07 1.57 462.07 1.57 462.07 1.57 462.07 1.57 462.07 1.57 415.86 1.43 527.73 1.76

CjHs 30.07 7.01 0.02 7.01 0.02 7.01 0.02 7.01 0.02 7.01 0.02 7.01 0.02 7.01 0.02 7.01 0.02 7.01 0.02

c6H6 78.114 137.42 0.47 137.42 0.47 137.42 0.47 137.42 0.47 137.42 . 0.47 137.42 0.47 137.42 0.47

C?Hg 92.141 0.02 0.00 0.02 0.00 0.02 0.00 0.02 0.00 0.02 0.00 0.02 0.00 0.02 0.00

Hz 2.016 16,701.27 56.68 16.701.27 56.68 16,701.27 56.68 16.701.27 56.68 16.701.27 56.68 16,701.27 56.68 16,701.27 56.68 16,701.27 57.38 17.125.48 56.97

HzS 37.08 16.76 0.06 16.76 0.06 16.76 0.06 16.76 0.06 16.76 0.06 16.76 0.06 16.76 0.06 16.76 0.06

HCI 36.461 1.37 0.00 1.37 0.00 1.37 0.00 1.37 0.00 1.37 0.00 1.37 0.00 1.37 0.00

Nz 28.02 65.15 0.22 65.15 0.22 65.15 0.22 65.15 0.22 65.15 0.22 65.15 0.22 65.15 0.22 65.15 0.22 63.34 0.21

02 32

NHj 17.031 124.47 0.42 124.47 0.42 124.47 0.42 124.47 0.42 124.47 0.42 124.47 0.42 124.47 0.42

CSz 76.131 0.27 0.00 0.27 0.00 0.27 0.00 0.27 0.00 0.27 0.00 0.27 0.00 0.27 'O.OO 0.27 0.00

HCN 27.026 4.76 0.02 4.76 0.02 4.76 0.02 4.76 0.02 4.76 • 0.02 4.76 0.02 4.76 0.02

A 39.748

c,0hb 128.17352 25.80 0.09 25.80 0.09 25.80 0.09 25.80 0.09 25.80 0.09 25.80 0.09 25.80 0.09

CuHio 178.2334 18.43 0.06 18.43 0.06 18.43 0.06 ' 18.43 0.06 18.43 0.06 18.43 0.06 18.43 0.06

Total gas-dry, Kg-mol/h 29.465.44 99.99 29.465.44 99.99 29.465.44 99.99 29.465.44 99.99 29,465.44 99.99 29.465.44 99.99 29,465.44 99.99 29,106.96 100.00 30.062.52 100.00

Steam, Kg-mol/h 1.748.13

Total gas-wet, Kg-mol/h 31.213.57

Daf coal Kg/h
Ash Kg/h
Water Kg/h

Total mass Kg/h

Temp. *C 850 737.5 400 261 161 81 35 35 35
Press. Kg/cmig 75 74 73 72 71 71 70 70 69



<S> <8> <8> <8> <$> <$> <8> <8> <3>

M.W. Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol %

ch4 16.04 5.847.68 16.28 5.342.27 18.87 5.342.27 18.87 250.00 1.11 5,020.61 99.85 71.66 10.60 4.73 1.24 42.57 0.68

CO 28.01 624.68 1.74 619.18 2.19 619.18 2.19 280.31 1.24 0.63 0.01 338.24 50.02 19.43 5.09 4.95 0.08

cos 60.7 0.91 0.24

CO, 44.01 6.394.33 17.80 0.00 0.00 0.00 0.00 319.72 83.72 6,074.61 96.42

C,HS 30.07 7.01 0.02 6.94 0.02 6.94 0.02 6.94 0.14 0.01 0.00 0.05 0.00

CgHs 78.114 130.54

C,Hg 92.141

H, 2.016 22.992.08 63.99 22.277.51 78.69 22.277.51 78.69 22,038.97 97.50 238.54 35.27 19.98 5.23 177.79 2.82

H,S 37.08 16.76 4.39

HCI 36.461

N, 28.02 63.34 0.18 62.78 0.22 62.78 0.22 34.95 0.15 27.83 4.12 0.06 0.02 0.51 0.01

o, 32

NHj 17.031

cs, 76.131 0.27 0.07

HCN 27.026

A 39.748

Cioh8 128.17352

CmHio 178.2334

Total gas-dry. Kg-mol/h 35.929.12 100.01 28.308.68 99.99 28,308.68 99.99 22,604.23 100.00 5,028.18 100.00 676.27 100.01 381.87 100.00 6.300.48 100.01 130.54

Steam. Kg-mol/h

Total gas-wet, Kg-mol/h

Dal coal Kg/h
Ash Kg/h

Water Kg/h

Total mass Kg/h

Temp. *C 35 35 30 30 30 30 30 40 30
Press. Kg/cm/g 68 68 68 47 36 35 ttCE as



<3> <8> <s>. <8> o o o
M.W. Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol % Kg-mol/h mol %

CHa 16.04

CO 28.01

COS 60.7

CO; 44.01

CjH$ 30.07

C6H6 78.114

C7H8 92.141 0.02 0.05

H; 2.016

H;S 37.08

HCI 36.461

N; 28.02

0; 32

NHj 17.031 105.8

cs2 76.131

HCN 27.026

A 39.748

CioHs 128.17352 24.51 58.32

CiaHio 178.2334 17.50 41.64

Total gat dry. Kg-mol/h 42.03 100.01 105.80 378.33
Steam, Kg-mol/h 33.65 x 103
Total gat-wet. Kg-mol/h

33.65 x 103

Oaf coal Kg/h
Ath Kg/h

Water Kg/h 51 ft K 51 644x103 50.2

Total matt Kg/h 526 1.802 644x103

Temp. *C 30 135 35 30 30 35

Prctt. Kg/cmZg 10 10 ttG



(4) j.—'t j V-TJ {Col't 

a. HYC 0 L^T'CD^tEjlKfi^X^-A^^giCoUT

350°C

■? — /SSii^^X ------x>

130°C 

—x—M

V 1M ^

313°C

313°C

*—H l&fDXf-A

A A A

105°C

540°C

-*—H

40°C

■^1 | x J £E#'X

"7T

-» 8f A

25°C

HYCOL^TO/n-bx • 7 13-14, ARCH — lTft —L4:B$©k©£ 

LT, ±IB©t>©A'4x.6tlTV50 BP5,

Xf-A%4=# : 1 0 SkgZcrf, g. 5 4 0 °C, 15 6.9 t/h

1 0 Skg/crf, g. 3 1 3 °C, 7 6. 2 t/h
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g. ©@Bx^-Ail8fax^-AYit^'ex tot, #

l 0 5 kg/crf, g. Max^-A§i4(cfMLTi,'5o 

BFWOSWM 0 5°CT65©T. C©fiJfflTPSfiE^ 1 5 0°C6f 56. HYCO 

L ttintfxSEl500oC©J§£. #/<77X%656. -©EsTTWH B tc

4<9lH]iK£tl5««tt.

Q= 6 6. 2 6 1 x 1 0 ‘k c a 1/h

6% 5.

C©B»"eig£ih5 1 0 5 kg/crf, g. WQXf-6mi±. 12 1.5 t/h6ti5»

( 66.261xl0e/0.54524x10® = 121.526t/h )

^FjB.4"5 10 5 kg/crf, g. ISfDX?- —AMli. 1 1 1 . 5 7 4 t /h 6%5«

( 233. 1-121.526=111.574)

E-^T. #x@EA#mT 1 5 0 0 °C4-eW5 4TK. i&*nx4-A6 LT0IK£ft5 

HSli.

Q = 1 1 1.574t/hx0. 545424 = 60. 8 3 x 1 O'kca 1/h 

E^>T. 5©mm%6 OMMk c a l/h6M%4-#64"5.

5 ©Ms* tc 4 <0 £§±-45, 1 0 5 kg/crf, g. 0®ftX4-A»14. 1 1 0. 0 4 t/h 

lc*SS-f5„ ESPJffl$!7’n-bX©lS£ti:. HYC OLTSt?;**15x^-Ateett/;ti

lers,,

±157 n -0*'£»P5 4 9 ic. 1 0 5 kg/crf,
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b. X^-A[c|?8-#'3'<5>x

¥l&3¥K©ARCH- 1 ©i§&t©^JtTlBiE-rS4, yo-fexy? y h©SM6fc<fc 

9 0lKStl5X^-AttiK®ill9T*.5„

<
1

\KK

@ (t/h) %% 3 Kt/h)

(1) (2) (3) (1) (2) (3)

105kg/cnf, g. 540°C 208.0 — — 51. 1 156.9 —

105kg/cnf, g. 313°C 44.3 110.0 136.3 79.8 76.2 96.4

3. 5kg/cnf, g. 147°C — — — — — 24.7

«#; (1) tt**Mx{tKJ6g|$, (2) tiHYCOLtfX/t*, (3)

$E-dT\ ik®Si'$ltStl5„

A0%t# VE3^$ESS

105kg/cnf, g. 540°CXf-A 2 0 8. 0 t/h 2 0 8. 0 t/h

105kg/cnf, g. 313°CXf-A 2 9 0.6 t/h 2 5 2. 4 t/h

3.5kg/erf, g. 147Txf-A 0.0 t/h 2 4.7 t/h

^Exf-A©#*mm4©±%@amii%©mD (AT,

A 0

HYCOL Iqjti- 10.4 t/h

#X#^ COI» 17 2.7 t/h

105kg/cnf, g. 313°C) „ 

¥6K3^SffiSS 

10.4 t/h 

12 7.7 t/h

^EESEHeitoffliciSiti-bh^x^-AtiKoaDo

A 0

105kg/cnf, g. 540°CXf-A 2 0 8.0 t/h

lOSkg/cnf, g. 313°CXf-A 13 5.1 t/h

3% 3

2 0 7. 9 t/h 

6 4.4 t/h
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3 ¥SfB£: 

26,396 kwh 

16,178 kwh

4 B

$SEE® 2 Sit) 26, 396 kwh

$$EH8 2 Sit) 16,178 kwh

No. 1*SEE8 12,686 kwh 9,357 kwh

]>V-lH-No. 2zk#E## 600 kwh 3,300 kwh

•alt 55, 860 kwh 55, 231 kwh

B FWCD^aii^tDll^o

4- HI ¥E3 ¥$fB6#

BFW7^-Fi 240.0 t/h 208.7 t/h

(-rTU-j'-A^nBFW 450.6 t/h 416.4 t/h)

c.

nt)&Km.l,Z-o^Ti ffccD&t0T-&6', ## : kwh.

m g 4 0 ¥fi£ 3 ¥*186#

1. 5KTOM3IS 6,655 6,655

2. imiSMtIM 2,366 3,466

3. iHLttfXffigOlfl 2,630 1,041

4. HYCOL 1,809 1,809

5. 2,689

6. :/cH?xy5 y tttilsStl 1 7 9 1 7 9

7. a-f^ 1 4,668 6,352

18,307 22,191

2 6,61 1 3 1,590

Ttn&wm. 8,304 9,399



(5)

m-itmshmi. ve3seisest©m-es< t, 3g2.3-2*©a?)tnza

$2. 3-2m. mA#%#©it^

# S #{& . it $

m kcal/#{& kcal/h (%)

A 5KDRY kg 243, 881. 6 6, 650 1,621.8x10' 100.0

E EiStfx Nm3 112, 631.3 9, 546. 2 1,075. 2x10' 66.3

m kg 10,196 9, 999 101.9x10' 6. 28

fij ta j-7-v-m kg 6, 262 10, 000 62.6x10' 3. 86

ffl kg 526 2, 220 1.17x10' 0. 07

E NHa kg 1, 799 5, 048 9.08x10' 0. 56

y kwh 8, 304 860.0 7.14x10' 0. 44

0 1,257.09x10' 77.51

X F : 7 7. 5 1 %

A 5%DRY kg 243, 881. 6 6, 650 1,621.81x10' 100.0

¥ mm#x Nm3 112, 625 9, 547 1,075.23x10' 66. 30

kg 10,146 9, 999 101.44x10' 6. 25

3 j-y-PM kg 6, 230 10, 000 62.30x10' 3. 84

% kg 526 2, 220 1.17x10' 0. 07

K NH3 kg 1,732 5, 048 8.74x10' 0. 54

# kwh 9,399 860.0 8.08x10' 0. 50

Zfci□

thtiit 1,256.96x10' 77. 50

: 7 7 . 5 0 %
•, >;.7»
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(6) EmjfflST'D-bXicoVTOmftS*!®

*> earn## mmzizto

a. HYCOL§14# x©*g=tf xjfcEJSf5~-©7YX«A®S

hycolh4#x!2x prt-ens*$7yxKj;CiaitsnTx 1,ooo°c©s$-e7k® 

#x4EB^!:#A^a6A<x C©#X(i*$EiS§s©±S|U;: 4 7&|S]#f>#«iJ^A£ftS

Y c o L #x©m%m©A*#x©a&i±@mM^x #m*%E#mmo©ioo°c6 u 

# x© mamma©#*;:## 5 0

a^E©#"x«x iooo°c©ttffiT-E)E$©±SicSAfntfx Eis^m©mas@m»'x

364°C©*%65^A#%E(G LT6x RSUBtitiV t>©

tmwrt&o

b. A^^XltEfK^rtCfc'tf

ARCH-lffll^Cg^ 7kS#x4EJ$;gsA9 n-e©*$5>E»v>L<S< t&bZZ 

&#%©. *©EKtix ARCH-1 ©71. 9kg/cnf, g. (:&-«. 57.5kg/cof, g. icT^ S „ 

*S^E»% 8 SiJUElctiSAk *%©%*#H@^%A<g»i#AlLTV'5©Tx CCTIi, 

SMOOTS!#□ 4? XOEtiKSMlT# 5ii 9„ ARCH- 1 6|a|^0El5A^§6 6© 

6#A-C#W4i###.

c. QJKx^-AOltolCi: LT©W%ifiJffl©EE 

SEfUfflEAn^xT-ii. 100kg/crf, g.©M0Xf-ANARCH- 1

1"5©TX *SJ©40kgZcnf, g.iSiBx^-A5-WE^-t'>©®imilii LTSfflU e* 

^ffla©SB#5-05, BP'S. 40kg/cnf, g.iSUX^-A (380°C) tx 3.5kg/cnf, g.©W

E?-e><DWit>mt Lrfuffli"5©"e#5„ cni:<t!)x 3,884kwh©mm^@sdn50



-18-

°S 9?a$£-£

"S%:l#S4<P»y%#^:l#^ "(i % ?#±>f 8§T%<$# 9 W# S A ^ =1W^:

'fi^fiooAH 'i^-s °S'11%3_#.y#:i##@)K 

#:vn =im*:/n^$a.m@W4A/4 5-x®$ao0ooo i 

m<2>W-0 'I'VmMOO'OOS *1 "%%#^%ws>i0 3AH 'tiay^aziSEteWE 

°S^a.09:/V*inM#a*#0-mi?#W%0B#WOI#66I \<* 

% °S% >D$0*£-£'ZE v (E@^fiM$9-0) ?)ii»?B®i5Sli£»

WIFBI '®

°S4-§s»«a.r ra.@S4-K®

•* (8) ?#<%*#*# 'Z '£ 'Z •ZjSIfiHi

3® v#®^ v»3® "3±RT

°S4-?-fel? " rj 

^f!^!S£8a>aoc.;

U)



2. 3-3* HfKtfiJffii^D-feXfflSf!

@

B'J

# g

E^t'JffiE’/D-bx ¥E3£F$fg£S

# #

I& # # ttm % K ffi » itip %

1 100 5KM# 12, 481 12.21 12, 481 11.61

2 2 0 0#x#t( 1) 12,503 10,500

(2) 17, 294 25,613

4' It 29, 797 29.14 36,113 33. 60

3 3 0 0 tfXiUMl 25, 829 25. 26 24, 734 23.01

4 4 0 o 13,319 13. 03 13,319 12. 39

5 5 0 0 J3. —T" >f V T" >f

20, 828 20. 37 20, 828 19. 38

6 6 0 0 4-7-tM- h

A It 102, 254 100. 01 107, 475 99. 99

ip#m 10, 225 10, 748

112, 479 118, 223

b.

IIIIH r2. 2. 3. 2. (8) c. @$#J x

tm—ttZo EVx cc-eiiSBg-rs,

c. Ez§riim+S

4-ia©E#e^:+#&x #2.3-4*lc$6A5.
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36 2. 2-4 ESMXSttS

TE 3 ^$SSS<k|H]

BEEicovT©#^ m# - ##t#ATi5iem&

Effl L/:»

m a # E
m m

imE#
(BBR)m b# * ^

im#5* (Dry) ¥ 7,140 / t 243.8816 t 1.93154x10“ 13, 791
g£ 2a-fl'j7M

1)ISffl* ¥80/1 1, 332 t 10.549x10“ 844
®J 3 fry® • 'rift wx 600

4 Xo/< > ¥ 50 / kg 24, 364 kg 192.963x10= 9, 648
# EitiSlIt 24, 883

1 Af## ¥ 7. OOxlOVA 3108 2, 170
2**#

m 1) SfflUiD# 1 0.11315xP
2) M'J 1
3) #m# 0. 03 x P
4) 0. 003x0. 55xP
5) @5E#E86 0. 014x0. 55xP
6) mm* 0. 02 x P

# 0. 1725 x P 19, 403
3 m# • ¥fflr£» 248
4-®ss* 217
B^eit 22, 038

#RE#A#+ 46, 921

£ m #
m g s m

6 ee ¥ m cram
1 SNG 125, OOONrn3 990. 0 xl0=
2^<>^> ¥ 90 / kg 10,196kg 80. 75x10“ 7, 268
3 i-yft-M ¥ 25 / kg 6, 262kg 49.60x10“ 1,240
4sm ¥ 25 / kg 526kg 4.17x10“ 104
5 ry^-r ¥ 120 / kg 1, 799kg 14. 25x10“ 1,710

□
□D 6 nt> ¥ 9 /kwh 8, 304kwh 65. 77x10“ 592

SNGBW®«ffi 10,914

SNGStiSJUE : ¥ 3 6. 3 7 /Nnf

ffir# : Xf/OIICOUTH,

1 1 2,4 7 9 STmttZ



O
N

/A) »SSJ(®
9 N S

d. SK##f

O-tf 1 -3 6

^y-tr>56ffl : M/kg 30 40 50 60 70 80 90

SNGSiSJUI : M/Nm3 41. 26 40. 45 39. 63 38. 82 38. 00 37.19 36. 37

Y = - 0. 0 8 1 5 • X+4 3. T 0 5 

:;i:, Y : SNGHiSEffl (M/Nrrf)

X : (M/kg)

35.0 —

^ y-t: >56(1 (¥/kg)
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sNGSifiise (R/Nnf) : A

Effi# (S^R) : P

5^©«{S (R/t) : C

■f n'*y©{®f§ (R/kg) : D

(R/kg) : B

+-7-<+JS©®& (R/kg) : N

(R/kg) : S

T>+-7®iffi (R/kg) : M

5fcHiEt§ (R/kwh) : E

£U ttZt, SNGSliSJl* (H/Nrrf) liiJcSttr^SnS.

A = 1.742x10"' {P + 11. 20C + 1.119x10= D12. 365x10'

- (468.3B+287.6N+24.18S+82. 61M+381.3E) 1 

(8) fating® t tub

sjststjn

a. A#m%#liARCH- 1 ®#A6%6RIL:-C&5.

b: istiwicovrtt, xEssmic57yxe»<iix5cD-e, arch 

- 1 ©Ji6 j;!9^X^Ti§:6#A<iix5K H Y C 0 LT'0*'X{k^ I) ©IS«#»< 

X#I=M#T#6©%\ LTttE«#*ffil<ltil*5o

c. ARCH- ltrti, #X^6<D##|E]iR&+^lc{T-oT4oDx fr^a-l?Xt?HYC

o LTt. xztiztimmitzomt*

huSH” a”

d. XttRJGUA^ mctiH57kS^E»k ARCH- io#AK#^{g;<%6

Of. ATCH - 1 i[B]HtiRE^eS ^d>R9@^*5»k Cftti^E®



2 . 4 la

oc/BG^ecs-dx

TfqStf'X-ffcX'o-feXiBG/L u r g i ©SfcfrSHMpi > X*-■> 3 

□ ■fexiS, S»itgbl©WtB*'blt®L, *m#x4byotx©@a#&%6A\|cL/:. 

2#gl:im^Klc#ML/cycitx©#J:$;i/f-4t:&miD. $(,l:iW#©ARCH

- 1 £ LT\ ttz, BTX#©%iR*%*A. A R C H - 1 ©###^%#f

•StiW-iLT, ARCH- 2 ©R^SiEiti LZc„

*#EkL WE 2^E©$E^lt©6Kmi LT«^$tlZceTyU^$ic, ARCH

- 2 ©as-> i ^ u--> 3 >sm\ EfeomfimtAmtftMzmsmfflm-tui, m

4%#%isi±-e&6 6©. mm^rntze ttz^ yotxommi'X?> h^x H&a©# 0

7kB*®Ef- -t -*7S'x4b LTi#/-c$BK7yx*ies©* * 7k&jPI-«^-r 5 C 2: 

T#'x©mm&#mf z3g#*i6i±ic-iG©%mA<&3

tmmm$k%mz,

c-) L^x^x-f 5tt• %m#x©#mm©mim^m%m#T©m#H

mommfrmizt£fi'-c\ £©#%yotx^m$AeA^##L/:. sa^Mfif^s 

7n-i?x©;&i9££ilSLT, ft© 3offly-x4-Sllfc,

® SNGR##±

© ®tw**

BTX#©@#m#©###l:B#$A6C6%< ,

®©*S^a$ U'£Vx.S» WS^Olift^SiSOWSlMffl^BSaiS 

©»<SLTV5„ 4/-C. B T XH©ttMElc*i LT. yotX©gm#A<@

tzboo

*?*. 5# - ^m#x©#*&A<Mm-#-61 &©5#L m?©.

6/:#%/<7>x©*i)^ »ig@WH£ $*B £©@trSi©15S©£\ s.*>V¥-Z&C 

•Btt%©ff*«|[S]ictix i) ic ®x ©, @©3-y-x© 1-3*

#S6LT, ©o txM#©©*^%^f6 £ 6 li, 6&6. t$oT, #*
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©*S*'X-ft7’cH?X<fc LTW\ Fi LTgStCiitRt?# h,

7 u* y1* U T4-icS/Cjt'T’n-kx^wmir^ t I'/L«t 9 „

SNGIc^f nt), 6fe«%©to©6H"eSgtt, SBOKffflwKfcVT,

66UtiS£F©¥®£«fco6C£yn-fexticttlcigBL<£y-ftif 

Co L^yotX©A#EmA^A64l/:£#!:. SNG£BTX©iR$/<7 

yx5:l@®L»<▻,*iJET-Stiif. tSCi^t^ V y F-6<*Sve£>5o„ $f=#fkK 

amatLTIi, SNG£BTX%$%LT&Efa

iKg^'ifc<0, 7ly*->h: VtN -®iei'7ci-lzX5-|?e8'#-5SB!**§i-'0 

®±2^©S9*lcJ;i?, SNG4EicW^iJ"e*i9, ^#X%

$5iS»fc^DtXilt, ARCH-1 5-tS$L/Ce —>57x SNGW5il<l>I 

% SttiaSLfcARCH- 2©nJ®tt£&ltL;£<> R#©##tA^Lx £g©®K^-

F5IITg57l/+'y/;K£yotx5ARCH©Sii LTffltf, ^OgfiH^lS]

-7y6C£&#^f 6. il^L/zVEJSSItt^ mftMkTkMItftM&mmmLT* 7 y 

t BTx©iR^it&ia®T^66„ •#•&£>■&, '^rticyt^sny-cSK^SfiTSi 

&m#Mi-htz»©Es#m®t, m^*m©&m#xi:%*m5-mnLT, **<t#

#^mi:#9®T#am«65-«x/:60-e&6o MiSfflM*£?#iflffl7k*©»£in®L 

T, ±iE©®~®©«ee- F*9iar-S5EJ6^t-#-5„

y --y&®2.4-1 HICtk+o £fcc©E 

S^-efS=k7 j:'t5®aic-7UT, BT

x##t 7 ic^-r t ®

2.4-2 @©j:7(c«5„

m&mmzvu t txmmwigzmm u 

i$iE*l=)±5- i IE

JSMi6fiE£6* ? i>f^xiffii!

K J; D EtS£SJffl L <k o £ t -5 t> © 7?<fc

5*'\ —3©Ei6S§"ccn/-cij-te)!2:vfiK

«£ i fg-r fc © «*/f sais s? nr *> e> -f,

Hfso/rtoicti^yf-y?y h5rffli-'T *2.4-10 ES^4,y--y0

©ES©*E£66*£ IT&8EXM3B
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EjG^aR##micM%5#»o*6)&&D, znamizm^smt

StiBHx^ -y 3„ EBIg

ZZtKXiO' ^#oa$fb%a^T)r#f:l\

CCCiJS^AVo-; t-75 y

Mit5 £ HT©« <9 £ tt 5 „

^7 > hfx h 

fl'STkS K«k5 EfE©HaE 
©'<—"£ — ('{9'9i^ —) t* x h

@3 — A/ K’tx/l-'T'X h

®0'<—i, vr© »Stt!)ttffiSi®.„ 

®Et6^Ji2ESSE©M56 

■?■ + — x x m

Ztlbl*mf%btlZ—fflT~& «9 „

ztibgmfflme,m<D!&gmB. xy-y^-;ncoi,'T,

wu ve6#*©^d, > tic&z&fcwnK^x

ifr-tfs/cv
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2. 5 /Wo.y

2. 5. 1 3o heft©##?

¥/$3^S$SS*©. 'Ua-y b?y > h#ffl©rtEm&©ii<9Kt£-?TV30 

CC-eti, 6/c6lc, ARCH- 1 Izffl-fZXmZ- (A) „ A R C H - 2 K

Mf (B) £ LT, 6.

SI

Amt

y y-r#ffl

'Mt

(A) (B) □it

13,715 700 14,415

1,355 470 1,825

2, 935 1,453 4, 387

968 484 1,452

120 2, 750 2, 870

19, 093 5, 857 24, 950

h^7 y Hi, |H|«S«ir|BxE2= hr v 3 il 9, ±¥^£iS*^®2« 

S©WSt£l®*4£ Ltfx>t5- 5&3 50 t/d ©##©&©?*&.

40, N E D OEW1$gl£W8»lcSEi" -5 £ S •?%X-1jT\ hX

5 > h£fF0, E@£HL:i*iS©tX h^fi"5Eti-e, £'©fSE*JI%Eti!ji*.5;N&lt

f 6#KL/:o

tifc, ¥H8 3 l£EfB£#© *lc fcSri'ftTt,' 5 /><, 4-Se^SItto^-xicgtVTH

TfcE*ELTS<„

(1) '<4 a y \--fvy hicStvrm^x.S'

ft-f, ARCH-lJiftilft/^D, l-^y h©ftB£;itfe, COARCH-1 

©TX h557E©BtiVC\ VfrLTfrbtt.B^S©, ARCH- 2©a©Of xy-vl/

• xxh ($eef£) ago^vo, h7?y h-eag

=r*gtilBffl©^ft-e, A R C H— 2 O-rX h£fi"5 VSEiS^S,

(2) /W o y \--Jy y h©l^£ii6Eiiei#ISiCol,'T

5^SA» 50 t/d ©tg*©t>©£-f5„ C0#4, m#agB$^%£'©@*(cS^f 

Sm#K##LT< 5©T, 6<IS©TB<£'E6<*-5„

CCTti, Hffl/D-yx/ h®S6Efc!@* A, ONE RUN SKtSA 10 BMO^X h^tti
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b-fyy h^ElSic, emeciix U

flSl’L 1,OOO^^SS©tX h»<ftx5SiC5|'X.Tfi:<o

(3)EKotttt

fxHc«lt5£Ktt< cft^rgffleEE©

11 g ®WK

% 4 6.32 3 4. 0

@5£ttS% 3 9.88 5 2. 1

% 13.80 1 3. 9

C % 6 5.16 7 0.09

H % 5.7 4 4.6 0

N % 0.9 2 1.7 0

0 % 14.11 9.0 8

s % 0.2 5 0.6 0

C 1 % 0.0 2 0.0 3

(4) WMttW.ICot'T

C©/Md -y h^5 > h6'5>©Sto#licoVTtd;, MiMMftMZ+ft? V T-f^BEE

#+f S.

(5) affl&S



2. 5. 2

-sawe, ±£LTTiB9iK7H'T©tfcitf£ff^;fco BPS,

(1) *fetfx4tE«fsA^nH2/5KDAF,vvtit©t&M£,

¥E3^$fgSS"ett, TkSKSSB©^*!;*, fgrgWX (13A) tm#6LT, H2% 

8, OOONm3/h$!iBlii5R 5|8ttlcoTV5„ C©#Al±, '<4 d -y f-T"? > Hefctf Si*SE 

7 -f -y-ic*5(j-57K$DX^rd>L^©tcEMA: S©-e, A¥ffK©Hi/SftDAF, wt 

Ed<0.3©7k#ma x0#A?&, ASA'xibRlGilAD □H2li6, 824. 0Nm3/h-e6V„ #

H2/5KDAFwtit«iBii;

0.3£xX hf 66l'7m*-e, **ESSB©|g*li6, 824. ONmVhfcSElh .£>*<!:-t5,

(2) NEDO0rWSS©effl 

TiBKeii, ned oEWse^efflf

a 5KM®SS«

b gwxwBTx • t'f-A‘tmm

c e©#, 4-7-9-w h • zL-y-v) x-f-isfi-c, efflwtgtB^nsfc©
(3)

a ((SEgg^U H Y C 0 L 6)

b *m#x{BElGg (¥E3^KlgSSillD) 

c ^EA'X^SPISS (Tm3#%#^#6|s|D) 
d BTXZ4-d';VfSE (sFE3^K$S*ia<H) 

e m#7"otx#x©mmm# (%3^E#@#£mm) 

f 3t@^ (K<b*s©&@ • % 3 ¥E$estaffi) 

g coEj&tp (%3#E#e#6mm) 

h PSASB 

i H24-wl/^- 

j 4-7#xd;/l/7'-

k 7k*ffffiti m$3 5«lfi£S£»D 

i H2#xmm^ (V6K3^sigseiSto

(4) vx4-#mm©#w

a H2m#m©#i##x (i3A) ©m% 

b N2#m«©m%



2. 5. 3 T/DtXtD^iJjElcoUT

Y I—77V'>X'T'/»©IM]%

□ . B##*&7XTA©M# 

z\ TfdMxltEtSHtogrt ffFtf 

-. #aiR^xi"A©ga#

*. f+ %*yx^A@Mm 

it at $]®->x*a©m5i 

h. K8©$£A 

7. ®stigg«©l!fg

zni>©SEtittE* 5 /c * icN ^[Hl©^W n -y FZ? > F®$5@*, #2.5-1 0®£n

< itili Lt;» Ctllc, *7-9-Y h • :tmi0B/L6*6.

*Z\ eti€ti©i@ic-7V'T#M*'5.

(1) sissasxg

ItK«^£>©EK*o A«0#*, ®#tlll©Xg*ET,

200y y ->3. • 7>y- 70 X E±<h*50 •?-©'<£. $(,5, t: > *Eti L Ttlff * y ' - 1C 

A Y YlY>i; * IT. D y 7 * y / ^—. toX7 o — 7—*E*ElE'SIICiil £> tl 5 o

a* sutngoaezN 24B$mi# (so t/d) ©@mm*m*

(2) 7km#x#mxg

EJ6SS*±1A fl-7, Hs/DAF COAL wt.itfc 0.SEEK 

4tc. 40li±V#^©#Al:*), Eg? ISA* 50 t/d IcffiVttffiTH 

ZDAF COAL wt.ita-s 0.3©7--Xt>-rX h*5ltifflT-£,3©T\ 7k$Z7 >

< (,!:* 6 Wt iS«%m#±A$%Rg@l:%6.

EK&Ae 50 t/d T\ H2/DAF COAL wt.lt 0.2©ef©7kS©SrEetio i#E7<- 

Z—-©a^^frhtilttttf, Id 4, OOONmVh Hz/DAF COAL wt.lt* 0.3IC*

7k#Zx 7 F©#W 0, 824 NmVh&ttlf, H„ ZDAF 

COAL wt.lt 0.3©xx FA<ai*6. 6C0T, C©#9l(ciA&6.

*/;, ASTyxogiNKi-r^TtismTVx (i3A) reixv

i L/i»t 4-au7km#%itEm:^ma*z.*AmigiRL. *sesb
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^9”
¥

W

irtan
cmsc-fw? / \

«iW JKCSlg

S>o-ff

SR

aasifis

Y u(tl$
!»*
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;2. 5-1 0 /<< o v h^5 7 h**#!@7D-

m

No i DATE I DESCRIPTION

APPROVEO j 4

OWN. OAK ! SCALE
>W- Z ■ 18 \ *°*f

CUSIOMER
N EDO

fROJECT
S^TkiS^^tT’o yx? h

/W O 7 h • ^5 7 hS*KL°.7a-0

fO^ î^j^M|TTfT»ir^rtTo^T^^**|«rT‘?t»?jii»T^»«rjJ^ij»ni|Ti5jtnijn»rj«oMtOTino^noi^^0 1 2 3 4 5 6 7 8 9 10
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ttiLTfiJffiU (13A)
tfxtfKSSti^tti-olesy&£><), *$©ffiEicti\ P s At, 

5*6 L/:. C#,{:*:), lit* 100 XOTkS^ESStlSo

(3) *gxtfxftlg
5SliSE7 -< -;/-£ET, Aixtfx-fbKJSigiciiAStiS,, -2k 7kS^x!i, ff 

80 kg/cm\g. lc$T#EE, 300°C|irElcM$il, #x - #

x»i!$gi§g£eT*®;#xfbEtsggtcsasn•§„ m*. ^icsur, m*#xi:A6 

*%^X0#S^rR"). (3-;i/ K • XX- h©^ldu ^lc«k0#fi-f£) 

5R#6*##X0E(5lcj;^t^f 5f + -©-$«,

sn. lt, *<$10=1 k * k ^ * - ©^-^so? „ *

m#X'fbRlG^A[]#xic|s|#$fi3f+ -li, rs-y-'f ^ d >icA lO^SidtiSo

(4) A'x^inig

5K£ie;fiT\EfS£-li/dS^K K#tc j; 5EE©E(i* 3 4>©©x j'-;i/#©£j$ti:7F 

W#Ml:$2C6 6##^4ia©-Cx .I©#©'^ n .y hT"? > h©$IEni, tfx©*^

e©f:A, #X©^i'/l/4'^.Xf #

»Ek Lrii, ffl<y-fef>t>L< ii? v*v- 6.

4/c. /MitiUA, A + -^'|s|#$n-S*i4;5tA'-e*»5, C©$«£toe^SH^'l-E

£&•&„

(5) *7^x«S-®6KIE
P SASB;6'btitiT< 5t1-7^'X%, dU ?-?«£* 3 K D *5 i

ttl'x, 5it**p©S.S©-S8i LT4tS|5M^©EEi LT 

■5„ C©4<-i'5T-©ES$*'xti, SNSJ&gmiSET.

(6) #smm

Z©/<-!-O y h^5 y Hctf^-rSiStSk LTti, TIB©iii^(ft.tU.o C dibit, 

@y?N E D 0##©:a«&#8f 5#&#x5;K #A09l:7&f 6 4)0 660. 

lz ltB$$0^Cj^#t&^Ek't' 3o 

a 

b 

c m

d #6*%l
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e ^ifiTkea 

f itssmiae

g ffllk&E 

h Etoaiss 

i -e-oftb

ccTti. Effi®a6©tt"5i6^'-y* V^btii'OT, 4-E©l@$»^E"eab5K *

$^lcGfflRj|g<bSb*i5fc®$ai>\ Efcx iMSSiMti Lt, <gfflS©IR«3fl-L

• s#m©BT^#m#©*ic:+±LTm<*6f 3.
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2. 5. 4 ? bOVkTL

±Ht£I@K-3§lS£*-'5£TK©$n<

(i)

T:s©m<#mf a.

®@|g* : 7. 5 t/h (#m#^ 8h/d )

: D-5-iyl/S

200> -y ->3. ( 74 y) /<X 70 % J21±

i@]

B@*# 3. o xjjit 

100 t (2 B9t)

( 2 ) 7k*t 

a EK

¥E 3 ipEf8£S<!:%ifl=] LlTSS/bX mWf 7<Di.fc*-fc.mif 7<m 

JSgstitiO/fXt U #3E#%#M7#X (13 A)

7k®^'X-(tSfEStbP«'X + f|5rp77'X (13 A) 

*7^X©-S|SiW7yx (13A)

4 . 0 (f Mb)

11.0 kg/cm2, g.

5 5 0 ”C 

8 3 0 "C

Xf — A/K#ib 

&SE*

A<7 OS* 

ttiOfig

¥E3¥Mfi6S£l=li;

b if x##^E

ift.wiasEtiP s ASEi u

C©PSA8EKJ:i9N E*9. 0 kg/cm2, g. ©7k#tx E/70.5 kg/cm2, g. 0^7#

c ma#x©E#

*$$£* : 9 9. 9 %m±

E* : 9 . 0 kg/cm2, g.

d **$iiae

1 0 0%*$. 3 0 4. 6 5 kg-mol/h ( = 6,824 Nm3/h)
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TkSMAX • CASEi, *SV-v;u • C A S ') 7JW<? yx

$2.5-1 St, $2.5-2 *©&<*£■&<,

(3) TK^y/X'fblg

o .y h-y-5 y Fffl±gS®^c-bxyD-4, $2. 5-2 0ic^ iJ6Tfi< „ 

a 5RW&

-> y yn/j y -x x y ^ -1 -?&?--{ y x * ? ?-©^-ii-eftK^tfriEiS-#-6„

-f

5S7k^XfX^SS^rt8|!©yZxEA£, SEx^ -y-F*98|5©EE£E<3 ft L £ ©M 

PDRC (MEIEimtiO SJ»£m\ RE? < -y—'0*##x©

IPS, CCRiEisrtEyji, SEX -f -y-rtE*£©SEK<k 13, El© 0

r y la-yi'ijtx«

□ yXx f ?—©%A

y-Xx y^-tolSItixx hgfiii, 4-lal0^W o y l^viofx Hc3 

fz-ot. sfcoT, #mic;+a^#&i5#xi<*6A<, #c®~o©

r#& 3 fim©#AJ

SEx-r-y-£3$IS:ti\ ttif ASP* ©;<A x"y A y ic J: 0, 5^*m#x<bRlG 

^©5jK#*&&R-x. C©#Ax 'J7J’y-tIEx^-y-i®iE3X l-n-/i/£

sij*icm\ sW'jex'i'yA'iasL/cBTSGsnsvicti^o c©i§£\ 3S®se ^

X -f—^ — A©5j^c|5] lb ic ££ -5> $$ 3 y 1 □ — &-Bo o y y £; y / ^

-fc 3Siai#5$6<\ SEX < -y-0E^#m±^#6%5x. 

iSEx < — y— l %o#^j

SEx-f-y-!il»£U S^m/W^y-T xicj:D. 5m*##x<bR(G^05 

£-<fcf6£fTX<, £©#^r, RfS§§£SEx.f-y-©gE=>> ln-MJ-xit4. £

©#Ali, #E©x-f-y-ic|£$0^4L/cf) LtzM&. ERSAWTW^yx 

ict£t3, F=1@;£$sc-#"'5JEtt^6'Ei©"C\

va-^x- y-Xx^^-©aeicSfcyTH, 5Wx -r - Kli, |B|l$tc 3$?iJ©WiKx'i' y 

•So

e v-r V yx
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2.5-1 *SMAX • C A S EO^-t 'J 7Ji"<? yx

®tKS
a x

©BT
XOIL

©/fx ©
H2S

CD&M ®&K
tsltin

(DC00X
ttin

®PSA
t7#X

CH, 16.04 77. 72 77. 72 88. 20 7. 52 7. 52 7. 52
CO 28.01 8. 12 8. 12 8.12 38.17 3.81 3.81
C02 44.01 0. 10 0. 10 0.10 34. 35 34. 35
C2H« 30.07 0.31 0.31 1. 03
BTX 78.11 1. 90 1.90
H2 2.02 304. 65 210. 06 210. 06 210. 06 371.48 405. 83 101.18
HzS 37.08 0. 15 0.15 0.15
N2 28. 01 24. 80 24. 80 24. 80 24. 80 24. 80 24. 80 24. 80
NH3 17.03 1. 37
OIL 128. 17 0. 62 0. 62
CsHs 0. 48
C 4 H 1 o 0. 24

Ml (DRY) 304. 65 24. 80 325. 15 2. 52 321.26 0. 25 332. 93 441. 97 476.31 171. 66

h2o 21. 92 403. 08 317. 96 283. 60

Ml (WET) 304. 65 24. 80 347. 07 2. 52 736. 01 759. 93 759.91

-y
DAF COAL kg/h 1, 795. 8 669.3
DRY COAL kg/h 2, 083. 3
ASH kg/h 287.5 287. 5

kg/h 20.8
TOTAL kg/h 2, 104. 1 956.8

*®<PA0PS/C = 4. 0 (t*Jt) x ttinss : 8 3 0 °C, A *3 PE*: 1 1 kg/cm2,g. 
(13A) : 11.92 kg-mol/h

®BTX • Mb
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2.5-2 E TkSy -vyl/CA S E07f'J7^7>X

tfx
©BT
X01L

®#X ©
HaS

©8CE
gsAn

®&K
gsttin

Xos □
©

■33

®PSA

ch4 16. 04 45. 45 45. 45 51.58 4. 40 4.40 4. 40
CO 28.01 4.75 4.75 4.75 22. 32 2. 23 2. 23
C02 44.01 0. 06 0.06 0. 06 20. 09 20. 09
C 2 H 6 30. 07 0.18 0.18 0. 60
BTX 78.11 1.11 1.11
Ha 2. 02 178.16 122. 84 122. 84 122.84 217.24 237. 33 59.17
HaS 37. 08 0. 09 0. 09 0. 09
Na 28.01 14. 50 14. 50 14. 50 14. 50 14. 50 14. 50 14. 50
nh3 17. 03 0. 80
OIL 128. 17 0. 36 0. 36
CaHs 0. 28
C 4 H i 0 0.14

(DRY) 178.16 14. 50 189. 43 1. 47 187. 87 0. 15 194. 69 258. 46 278. 55 100. 39

HaO 12. 82 235. 72 185. 94 165. 85

±U (WET) 178.16 14. 50 202. 25 1.47 430.41 444. 40 444. 40

DAF COAL kg/h
DRY COAL kg/h
ASH kg/h

kg/h
TOTAL kg/h

1, 795. 8
2, 083. 3 

287.5
20.8 

2, 104.1

669.3 

287. 5 

956.8

$ltPAimS/C= 4. 0 : 8 3 0 °C. A^OE^] : 1 1 kg/cm1 2, g.
SWx (13A) m&m : 6. 9 6 3 kg-mol/h

f —
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/if—n a /: n®y®—> — > £338 q



m -©

f -V —

5 K tt tt ft-
R JS £

amme % 7C5g#iJr % 7C*#t/T %

m ^ ^ 46. 32 c 65.16 c 64. 72

39. 88 H 5. 74 H 1.12 urn ; 880°C

K 5} 13.8 N 0. 92 N 0. 80 ED 70kg Z cnf

0 14.11 0 3.07 7kSZEK (DAF) wt.Jt 0. 2kgZkg

1.0 S 0. 25 s 0. 22 10#

C 1 0. 02 C 1 0. 00 #DX 80, OOOkcalZh

#ma ; 6,642. lkcal/kg mf
ASH 30. 05

ft — ; 5, 407. 8kcalZkg-mf

2. 5-3 g| ''W □ v hZf > h • /Dtx ^ j. Iy-v 3 > 1 f-X)



/
j?

2. 5-3 S 1 y-X)

SM
® / ©

kg-mol/h mol/h kg-mol/h iol/h kg-mol/h mol/h kg-mol/h mol/h

C02 44.010 /
/

CO 28.010 /

h2 2.016 171 16 100. 00 13. 78 100. 00 168. 38 100. 00

ch4 16. 040

h2o 08. 020

n2 28. 020

02 32. 000

h2s 37. 080

c2h6 30. 070

c2h4 28. 050

CgHe 78. 114

c~
>

=c 92. 141

^-7-th 128. 174

178. 234

COS 60. 070

cs2 76. 131

nh3 17. 031

HC1 36. 461

HCN 27. 026

£#X( wet) kg-mol/h 178.16 100. 00 13. 78 100. 00 168. 38 100. 00

daft coal kg/h 1, 795. 8

Ash kg/h 287.5

7k^ kg/h 20.8

kg/h 2,104.1 359.2 27.8 331.4

°C 25 25 25 794

kg/cnf
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$2. 5-3 * (E) (*¥#%© 1 >r-X)

© <Z>

kg-mol/h mol/h kg-mol/h mol/h kg-mol/h mol/h kg-mol/h mol/h

otu> 44.010 0. 06 0. 03

CO 28.010 4. 75 2. 52

h2 2.016 164. 38 100. 00 122. 84 65.17

ch4 16.040 45. 45 24.11

H20 08. 020 12. 82 6. 80

n2 28. 020

o2 32. 000

h2s 37. 080 0. 09 0. 05

c2h6 30. 070 0.18 0. 10

c2h4 28. 050

CeHg 78. 114 1.11 0. 59

c7h8 92.141 0.00 0. 00

t7t 128. 174 0.21 0.11

178. 234 0.15 0. 08

COS 60. 070 0.01 0.01

cs2 76. 131 0. 00 0. 00

NH3 17. 031 0. 80 0. 42

HC1 36. 461 0.01 0.01

HCN 27. 026 0. 02 0.01

AMwet)kg-mol/h 0.00 0. 00 164. 38 100. 00 188. 50 100. 01

daft coal kg/h

Ash kg/h 669.3

kg/h 287.5

kg/h 0 331.4 956.8 1,501.5

°C 880

E^J kg/cnf 70
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7kS«x{bElK^©*TlcS»'tiS*(c4-So C©EtEg§ti:EtSic-KE 

ti^fa^it/c-ti'SEicEitdnx E$*'6.x mm%@g§-\©^+-©#^e&Tifx %# 

&ipg§TSrai< (ctTSA^nSo CO#6R@6%&0l±x *m#X{bElE^6 0i%E 

ix ^ + -©fl5tfittT-*So

*m#x<bE[SE6©i%Etix E(G#x aitljftipgs© EfciStt 5, nr 1' S x t%E#%E

tJ-S^lci'PjT^tiSo C0#Ax %#©»•< y >y^#miCi%6Si5#A<*So EfE

sf t-iix msaa@&aOx £7-1-? a -

l:*^##$ESo f+ -l±x % 900°C tiWST^Dx *Pa1lcy<;L-7'^AnsW<EL 

V©Tx ti»L/-;^t-l4^rT®»Sti)^JP^Kgi)Wiciii3ii4nS1*(cL/-ci,'o **8 

tfx4bEJ6$4Etoi$iPII©i$E»WctoTvntfx EfiSSrticlt# L it: A * - fct x -e© 

$*6ttdx+5}T'*nifx *m^x{bEfE^mi=##L/-:f f-Mx iiiiertlcafeS U^< 

^jf-yT)KtS*(c«So

f f-tix T@P*'6^i)]&taS0Km#xicj;Lx -f-ktx
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W<#&±5#0#V'<t-), ±A, C©F#9gK$£l,>T©+^t£^lt»'%

°r^T-cb5„

±12©, E*£]E#©1MX, ^ t -©sSSittaEa'KaSli^v %##©»<" X#li.

«fc 9 &#:%&,

f

#2.5-4 8©$D< tiSo

(4) #x%%±m

5„ ±LT, cettinic. mA#©E*3 > h o-/!/©%© PCV (EAE®#) 

!t5>±TV5o

±sa^tt#ti. $2.5-4 mwcaa,

(s >

BjegtiB9, NEDOfilrWoaiSISti^effll-So frg*»^F£1-5t>®KttVT 

i± 6.
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H2.5-4 '■MOM

#5# £ # & ft t± m

V 4 %E. rtSE : 74 m3 x 3 $, #* :
V 5 □ "j *7 ^ "j / ^— 100 kg/cm2, g. ■&£, rtSa : 8 i’ i 2 S, #@ :
V 6 iwjjEE'7 -f —y— 100 kg/cm2, g. •&£> rtSS : 35 m3 #@ : 9USISB

R 1 100 kg/cm3, g. £g 975° C

E 2 100 kg/cm2, g. ### : 7, 774Nm3/h, 900°C, S#H* : 6824Nm3/h, 3003C
E 3 100 kg/cm2, g. : ll,546Nm3/h, 150°CJ; *7503Cii-e7ktf^K

: 512 m2
E 4 f* f 100 kg/cm2, g. 9753C, &####. SE«Sft$P*#ffl
E 5 f ^ ^ — 100 kg/cm2, g. 9753C, i%E#m%**l: j: U, =f- +■ -4r200°Ci£^iO
E 6 5^ f — y7 — "5 — 100 kg/cm2, g. 975°C, iWEEW#£|l*ic=fc i). *- + -«-200°CiS^iD
E 7 4* 'i J\s 9 — 7 — 100 kg/cm2, g. ®S®»40, OOOkg/h, Anegl50°C, tbP£«40°C, 

e*S®« : 204 m2
E 8 lWE7kS y7 — 5 — 140 kg/cm2, g. ZfXdl3, OOONmVh, BRAE 80 kg/cm2, g.

ttEE 140kg/cm2, g., : 8 m2
E 9 rlElIS y7 T7 — 140 kg/cm2, g. #XS 1, 500Nm3/h, EAE8. 0kg/cm2, g.

DtEE 140kg/cm2, g., : 5 m2

S 1 x/b^ 100 kg/cm2,g. 975"C,rtffiy 75/ h V-7f-yf =#%#:<&,
—i&im ? n > MS • Cr-Mo3H

S 2 A## x/b£p 
zifgiM ^ n >

100 kg/cm2, g. 975°C, 1% _t

S 3 ^
tBPiM ? o y

100 kg/cm2, g. 3003C, ## : Cr-Mo#

H 1 Jd»S'P 100 kg/cm2,g.7003C (dJP) #X»6824NmVh,i$Am.47xl03kcal/h
H 2 100 kg/cm2, g. 1, 050°C,

C 1 100 kg/cm2, g. ®AE/7 : 8. 3kg/cm2, g. tfcttiE/3 : 80kg/cm2, g. 
USA#*! : 6, 824 Nm3/h

C 2 140 kg/cm2, g. RAE/l : 66kg/cm2, g. thEE^J : 140kg/cm2,g. 
#A#xm : 3, 770 NmVh

C 3 i«E*$EEt$ 140 kg/cm2, g. <RAE/j : 80kg/cm2, g. RttlSE^J : 140kg/cm2, g. 
®A#Xi : 3, 000 NmVh

C 4 iWESXEEB 140 kg/cm2, g. #AE/] : 8kg/cm2, g. tiititiE^ : 140kg/cm2, g.
#A#%# : 1, 500 Nm3/h

P 1
$y-f

100 kg/cm2, g. Wmm : 4,000 kg/h, APBK 150°C

P 2 ioo kg/cm2, g. ioo°c, mmm. ■■ 80 t/h
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2. 5. 5 3.-5HU

m:+AM=ic *> u- 6 e - ? (Dt&mm t> satst— x«©^ra^ *;«? ©##m isti» 

Si, $2.5-5

2. 5. 6 m

-kee**^3iF$«#sipic<. ese^#, ^pv >uses, 

E#lc6}HT:BxBf 6. dCTti, E$E5£# • ESA## • y y^:h y #/$

3#%#e#6i%6 &© t. -eibkElt*'<.

(1) E$E3£#

ESE3S8ti;. $2.5-6 E©£n<EStt6„

(2) /W o V h^5 y use*

#im8ii©mmm^:+±f at. m2.5-7 ^©aotfcSo ##©a. mm3

6©B#t>#tElT:fo<»

(3) ZKE8

aeEeeettiics/c-^rRgflictisoii. '<4a? h^^y h©«GitBT-*6„ % 

oT. /W o,^7> h®KStB • EEAMB6EIK • 'j6E%3RE80im::E3f 6. 

C©#A. *Kiai:ol,»Ttt. ARCH- 1 6ARCH- 2IC5}tj-TlB*Et-6V6f-6, 

a /^a-y h^7-y h«EltB

''Vd, h^5y h©jgeitBli¥E3^g6|5)C6#A.. #2.5-8 «©$«)„ 

b EEAME6fflra

#2.5-8 aicfci-fiS. ^EAME%$6*6 6. #2.5-9 m©#C%6. Oftti. # 

fi£3#S*^*6Bt;t?afe6„
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2.5-5 m# • 3.-7-1 v Ti-mmtf®

Jh mm lit s a# <£ fa e A#

n m Sfflffl Jt'Mi mm xlO6 R 10s¥

5 K&a 300 195 195 195
kwh Tkmmm 450 330 450 182

x{t 1, 600 1,455 1, 455 851
A #x%*

t7jX«S«S 650 543 543 543
R ftwHxS

C
It 3, 000 2, 523 2, 643 1,771 6, 960 17.56 18.0 316

a* Nm3/ h 3, 000 1, 102 1,271 1,017 6, 960 7.67 80.0 614
H

t/h 130 130 130 130 6, 960 0. 90 230 207

1
5K k g/h 2, 200 2, 104 2, 104 2, 104 6, 960 14. 64 24.0 351

Sf#XNm'/h 2, 628 663 1,197 535 6, 960 4.61 40.0 184

8?X Nm3/h 200 100 163 0 6, 960 0.70 90.0 63

*r ))/ • tfc 500

□ It 2235

300 195 195 195
kwh *$S!iS 450 330 450 182

Tk^^f 1, 600 1,455 1,455 851
#x%@

niMtm 650 543 543 543
A ttWnX#

R
It 3, 000 2, 523 2, 643 1,771 3, 120 7.87 18.0 142

a* Nm3/h 3, 000 1, 102 1,271 1,017 3, 120 3. 44 80.0 275
C

XUffl* t/h 130 130 130 130 3, 120 0.41 230 94
H

5K k g/h 2, 200 2, 104 2,104 2, 104 3, 120 6. 56 24.0 157

2
ffirfitfXNmVh 2, 628 663 1,197 535 3, 120 2. 07 40.0 83

Nm’/h 200 150 180 0 3, 120 0. 47 90.0 42

^; y? 71/' # 200

o It 993



ms w % m b # ffl w# % # #

i. ffiiMJjffif't — ?p£P 100 3.5

feitlltTX h

2. 20 0.7 Atm, m###

T"X h &#tr

3. A;>f-xy-;v|^S 2,150 74.9

fx h

4. ^^t^vl/f-x h 600 20.9

(ARCH- 2)

A It 2, 870 100.0

S2. 5-7 m 'Ma-y

^ m &

(#e ; S7i\q)

tel te 3 ipssee

!&## ifc#s % istmtt ttm %

a sstosxe 100 0.9 885 6.1

b' Tks^xEiaie 3,199 29.8 3, 890 27.0

c *i$#x-fms 4,140 38.6 4,140 28.7

d ^xgitims 100 0.9 1, 630 11.3

e f+-toami 0 680 4.7

f x—f-7 V x'f— —i 1, 992 18.6 2, 490 17.3

g :tXlM h
J

h efflaSSfi# 500 4.7 0

i ') 7 9 9 -dtffi 700 6. 5 700 4.9

m m. m m 10, 731 100.0 14,415 100.0



2.5-8

1. y'f • 7 ~j~f
■a-5 asm

h5-/yv©tttti

3. 75 y

> y $OH y y x ? * -
m#. %####©#%

* yy/yi/6J;atttEBIlgWV5--Y y?x^ —

*y X;ur y«'5 yxttl
4. IWtttl * sEfSEA't’ffiTkX/EStit

£U:1 01/2f

*to*S h 5 yyi/mflitti

=kTSS#li-E!c@Sx JLSRKtS 
ttman

*±as^#Hi-Elc®%, TSISEIE

* i- 5 ttfl

£(± 5 0/ 1 ip
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W2.5-9

ARCH-" 1 ARCH— 2

AM fa MAN-YEAR AM m ra MAN-YEAR

i.ws# 1 5 ^ 5 1 i %-m 1

2.WSE 5 6 3 0 5 i 5

3. mum 4 2 %fm 8 4 i 4

3 3 2.5 %-m 8 2.5 3 3 i 3 3

5. ESSE 4 2. 5 %-ffl 1 0 4 i 4

4 7 13 5.5 4 7 4 7

■i

m2.5-10*

m B ^ ^ # m m b ^ ^ #

l.Aftfi ¥10.0xl06/i£* A ¥ 230.0/ t

2. ItW# *Mt) ¥18.0/kwh

*®WX ¥40. OZNm3

¥24,000.0/ t * ^Udd

*S$#x ¥80. OZNm3

*@tS#x ¥90. O/Nm3 * Xf-A
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4- 0 #5% 3 ¥E®£

□ H - 1 ©j$KE#

1) A##

2) HttSe

3) y

¥ 1,355x10s 

¥ 2, 236x10" 

¥ 918x10" 

¥ 4,509x10"

¥ 1,355x10" 

¥ 2, 935x10® 

¥ 968x10" 

¥ 5, 258x10"

•4 0 ¥E3 *FE«#

'' ARCH-2©aKE#

1) A## ¥ 470x10" ¥ 470x10'

2) mm» ¥ 994x10® ¥ 1,453x10'

3) y yfi-yxftffl ¥ 434x10" ¥ 484x10'

¥ 1,898x10® ¥ 2,407x10'

(4) A R C H A ot

Lfcfe©ARCH^dtX0M#©a©#:^SE%

BPS.

><¥ n .y h7"5 > 

ARCH-1j 

ARCH— 2j

4- 0 

¥ 2,870x10" 

¥10,731x10® 

¥ 4,509x10" 

¥ 1,898x10"

¥20,008x10"

3 ipEfSSS 

¥ 2, 870x10" 

¥14,415x10"

¥ 5, 258x10®

¥ 2,407x10"

¥24,950x10"

NEDOSWESOSffl2:©frlAiKSEWSSto LTx ¥E3*F

h£fT9S©#ffilix ¥ 2 0, 0 0 8W7JH 

6^-3Ctllix ¥E3¥ 24, 950W7Jnt^5ix fo,

5 OffiHOSMtjCLti-^Tl'S,,

4#x /w o y py? > *>•?—ehesut

jy±
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2.6 f t J6

I2STI1. Lv^a-bxi LT. %©$0±KMf^x

XxN iS^iiffltcH-rsx^x-f *H*SLT«S**^WKi¥iiL,

"t ^ £SSbKgs#x{tE n -l? x £tiS L fcto. ¥E 3 iFE©^ n-y l-Ex > (-©-KEE

e^mau, %m©mm©%#&m$L/:.

*•#■; %©$0_U:IMf &xf x-f-Ckk ¥© 3 iFESi&i LTtgaj^tl^ARCH-

2 ©Dj*6tt^r, VTEl61ltt*e©EJ6-> Ui/-y3 y^ffllK

A R C H - 2 £TkS^b^PES^tiiSLTSiSir

£fc£§©£E^#S£->^ly-->3 yMiJU e©#m. 2S-eEJSSffxif®©^ 

ri<0±-f5i0feISilfc. FO|(?^f^4ffll,'t. BM£-#-&K©#t#x6ARC 0

H - 2 ©EBS#itl®iR3£<£ e.a'KEtS^Sa^if^ilSL/'c,, d©#R©3K©-f-X 

^SKBF^i:isi#©^a-fex • x^T-f sstoL, mAESWPEgm&amL-e©

#m. 'ov-yiRmimmfcimT' 15%ee*t^j*6t\ ^9 on/utttz
it©SNGSiS*Kli 2 9 . 0 3 n/NB3t?*SCi*^*'^.7t0 Ifal, O&g-M&imH

7 2. oxcfiTLx mmE^©E#*&mK. %%-em m ^ fi e ** c * e%#@T a<

§ 1.' c i ^5}^)'

$/:. En-tex©SsWP©3cS<i:Ex > hBS#©HiJ«©S;*i Lr. f+ -©*%# 

mmp@©«g^mfi:^x0i#s©^xm#^*&^x{t:^©E(GaE&#)$^'5^A©mm 

6LT#wf$mmwayotx©x^ff©#m. e»s»#®ft*p© ^

# x%*9#^ t> 0© LTUfcyn-tr x#*lc^E% x f x-fbEtK^?S*x S> 0

©f"SffflT'PtxEM^iftgT-*3 d £. #x##%A<—${bT#Ea-fex^lMMfcS
ftS^ffigWxi^ifSQ-f £ditci^Exx M<*SHIrf£Ci, §6^#fb'E©E0© 

di-emmmwc#ad^#x%$H7 7. 5 i%t-

ARCH- 1 5 %@EEiS#©Sim<0#gTS NGMSttKti

3 6. 3 7 R/Nm3£<gTLA:„ L»'U<£»<5>. d©®EFMSEa-bx©^S^i LT*

m#x{b'Apm©7k*^EA<mTf 3 ctt<mfmtz0
ARCH- 1, ARCH-2. SEf'JfflSEn -fr x £'©&!}tcg-d£„ S-'MZfrB^' 

M%1"^S*®2/x-(bXo-l?x©iSi LTii. ®SNGW®*, ®%^x%##±.

®B T XWi*0 3 offl^r-x^x. W4. *Iu ##%*<'6
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i), ®~®oss*-oki8$iryd•bxsagtsc 4 

Wimr-liti < ^ eo#*®%6m#, ASiE$b^SE®EEicESLT, $Ge- 

§6lc3tRT-§.57 V*->-r 7M:RSg§£f#'3'/n-bx£M^-''i§<t:iSSLfc„

VE3^Elci@ac^5l®L/cvWo-y b7?>b®iiee%®-£'SE#KoUTl,eL, 

mm®bijs®iknedoLru-smsEs-emi-Sct: £t>ic,

% t%mf 5 c a % a ®*m&m L 5 0 ®n@g®BM^mt6T 2 0 oeng

E(c/£5i®SiiL*f#/:0
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B 3 S

3. 1. i mmmm■

(i) :me#a

Hftfc*WEgt®*Kiix*i$;iixihf-v

x<bf + -T* <), it®©ie & ic -eti-e'tiOiSi^S-iyT®L ie ^ -t-CoU

it®e®©/c*©KI4(i. W5g 6ES50mm, 6 £ 250mm

©53SKEJEWl£«fc<JTA/zf'siixSHMTXfgaLiet>©T&3,, *EEic<k5e@S 

•&tt. t-rea eo > -, y^mT©m#5K% sog^sjEtc^WL. y;vd-y#x^

100il/ain$Uti»<b, #Silgi& 10K/minT-elr$©SS( 1173K )iTiDBLT, f© 

Sttic 1 Lie©%EK@&m% Lie. #biiieK@f+ -13:60^ -y -y^lXTlcH

#LTm#l:#Lie.

mm, itRfflf + -(i^nenHT©^*T'5iffi-&ff^ ie.

® IS5i«r

IJt^tfHISrSfeSIcSie^TiiL jcoleJ I SSlct^i.

•*££*

© /=. i o ^TiumMSL^ mmvm
mim-tz t t*# 11 ie.

UnZ-i-tztfZOZ-omzAtl, SS^eSto^iStiSJ: o ic LT 9 0 0 °CT- 7 #f=8

ins-rs. 5ammaa#$&$*x cLieyk^&m

•E#561;

o1 sxicMEibL, a@f&E©a©i#H:%hi- 

6Ka9^*%6-DTE^6 Lie.
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7cS#Ett, «k oTffo

•SSfc^a'TkSose

#*KMT- 5 0 0 HCSHC3-y^ffllVco *4}ifi-eij;i9]teKSbESI (SKb3'< 

;i/h) t^eltz^mmimuomit

l@£iiM!LTH20, C02, N2, NO, N02#lc%5. >, %##

lix;i/7-f SSS^bti&^SJeESttSTcffl-eEiDZB*

d*l5„ E-yTii5cl;$-"C5#X*MliH e (+t Vf#X) , H20, C02, N2 

0 -£©E;tfx£EJK8|5£il® £ *5 C £ K J; •? T H e RO'SiJSfiE#©

SMffl^ttias £ © Railed C 5 ;FF«*E£IBIi L, *5. 

^e*«8pKW'5>*i<)^Ee^* t)%VT^EJi**$bfco

ss©s*

8i]$KfflV/:Sai4«l*;MT- 5 0 0 $S$##TS8£$$eSX£Effli<SET C D 

x-.y h*>e,1SESnTV5„ SISeaiiExEOHC 3-y<bHST'*56< *SE 

Tld:K#*©/\[iy>, m##©mtl:Ag#%, H20*5<fcO£CO2©EiRElcii 

S*v/*>7 A, V-^TX^X h^ffiV/c,

ES©S*

SilSlcffloycSaii, #$03-y-M0- 1 0ST-i>5o V7-#

•xeesis, mmfiMt&, EiRtvi/, «, sa&a:em+j:D#m$4iT0 6. ®i 

$©s*isatt, SW©ES^64fiK-t5-E{bKS"e 1 2 0 5£j*5cL, lilt 

< ^satum© a c £ K&^Ttm^m.moiZAZ'ai &©-c&5.

- $SE$©E*

fflV^$:J$SBtiia«mgr$!EM I A - 1 1 2 0 E*^ESBT*>5„

K#^E*mm*T#EE&$e, so24M

Itofl-Btftfrlt KAO &&©-?*&.

*EM"Cti;, *VI/#-Xyi/y<ti:EV-^ h ^Xw -y y 1 8 0 OE^fflVTBETftlcj:

5S*«^$l|$L, B E T©E*^fiSlC$r3'VT*@a^#S L/c„
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(2) KlSttx @tt£©FF«

© EJfcttffF*

&tm©ifx^LESttoitiSictt.

V^SI^ESii. ±MS-iSS^SSEEXff-e* <0, ^©EBS^rlgS. l-10ic^f = E

t-?-©EWc(±${t-,r'i-S£Efflu

*#ti^#ll:#lVcm/WElcj:i)*%LT 1573K. lOMPa ©SB, #E©##A<T#6

*9®I^Lfco 4fc. EStcj;5*fiE-fbSi h-i>3 ^□/<5>XK<t%«

S,Eto»'6*i66.nyc„ *5g$ST-@ffl Lyrm-byvii, »#©#*, BK©t©lc-oUT

L y;#m. 8. Omm<t>x2.5mm©536l!|JEET'ESiiS;ti-1ES#X £ ©j$te£6*5/:
»7-f yuj'-HSiL/c. tyi/^©f + -a#ic»#x%mic j: <'/:&. #

y -y ->a©6^IS^ffl$-«ETEfflLy:„ (9, ItMtrtT-k LTii, rBtfkmiSffl V/c,,

(D Gas Inlet 
d) T-cock
(3) Pressure regulator 
@ Torsion ribbon 
(D TermocoUple 
(D Sample cell 
® Furnace 
® Drain pot 
(D Autosampler 
© Gas chromatograph 
© Gas meter

m 1-10

nmmmmommzk-itz0 t-r, soy v is^zxTKmmLT&ttfe?- + -zuw

-teMclfo 20mg ML^o £EE£-t?'y h U l)7;i/^>#%TAoEL#xi#fi

2)%##%03Sm (#J0. 5MPatr) 3@#(9igL. #EM

-126-



3)gr$®E*^T)!)Dff L. ©©SEIE^'vvA&ofccPitin-- hW/<Vvy 

KJ:9iiAA'xEe^iSS. 4)®fS®fi*iT- 10K/minT-#SU S WfflEiSSET©© 

5^3 v tfxffim.' -$S$, E

*TTtfx{bEJ5£fi^fc,

© TPDffi

5^m®f+-®#x<bmm:mi:K#^x3aE6

^b£©Tte»K, a@KMe>^©E^-tt^AL J: 7 if 5£ tiT V 3. f 

®-^A<#rn@KA®m±®#AT*6a Sffiffite,&©?¥*■&£ LTti. ©*$**£« 

V3t>®, ii'SitxSiS  ̂ffl V > 5 t> ©Wt§$ £ ttT V 3 K *&WTttr®Kb,K*©#£

mm& (TPDffi)

Ayz0

$3.1-2HKT P DEa®«HS> #3.1-3ECT P D#ff0#IW&^L/=. #1^1:

200mg©K#A-f-&mE 8 mm©53l&Ef§ftCffijt Lfc. EiSglti<6©IcU&iPMlc

m&-co. lPat-csEL 1 mynmu -e 

©SestE'VJ ^A30cmVmin©«S*T10K/min©#Bi$ET1073to«iE 1 BSRSHSftLjt. 

-6©EESgg^573K*T^iflL, TmbKmt^V 9 A0gi&m&#ALTZ@HbKm& 

K^tc®*$EA„ ;6©mR01"l$^10K/minT-1073kt-e6nBL, Cl © P^tcKiM*' 

SLT< 5r»®»±tf-iftK*4#XJ' D7 py57^ -T-SlLfc. TSMbgt 

*, -E<b^*©flii»E#tcoVTtt, U<o^fi$m«)S;o6<x $mfTkm#zm 

(bRXK (b### L/:#@*^-#<bKm©m#^$gc: 3 6 © 6 *©^4»^e>

#@©@#A# (No.) &mT©A*'3 3 6 6 L /:.

N.. = Mc. A»./Wt

CLCTMo.ti—E-fb%; A,.«7f#Fo^ W,tiEmetJmMT*5,

(1)



Sample

Vacuum
PUmp

Furnace

Gas
Analyzer Autosampling

devices
He—txl-J

573 K —

-1 h—*j I--30 ml 
C02
Adsorption

Vacuum; 
0.1 Pa I

He gas He gas

m3.1-30 TP Dffi. iix • SKSfr



3.i.2

(1)
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ss. l-i*

a &
m ^

K@f+ -

1

K » m %
^ Jr —

1

K 
*-900°C 1000°C 900°C 1000°C

X tK i.i 0.7 0.5 2.6 5.9 0.4 1.6 1.4
E 5> 11.2 18.3 18.5 22.2 12.5 19.0 23.2 29.8

m ^ 44.8 1.3 1.1 11.3 43.6 1.4 0.7 6.4
fff @$%s 42.9 79.7 79.9 63.9 38.0 79.2 75.5 62.4

C 66.4 78.9 79.4 69.6 62.6 74.8 73.5 61.0
7U H 5.3 1.1 0.8 2.8 6.1 1.7 0.3 2.5
s 0 15.8 2.0 1.3 4.1 16.2 2.2 1.5 3.8

N 0.8 0.6 0.7 0.6 0. 5 0.6 0.7 0.3
«T S 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2

Dry Ash 11.3 18.4 18.6 22.8 13.3 19.1 23.4 30.2

S3.1-2* BET*Ba®]SilS$ (SS)

n
be

m!/g -char

1 5. 8

// ft 900°C ^ f — 3 2. 1

-

1000°Cf t- 1 0. 7

3 0. 4

// // 900Tf 2 4. 3

1000°cf- + - 9. 4



S3.1-3* xTkgstfxib?- * -Kf&tteefyg*
1173K. 1. 6MPa)

scss*ra (#) (-)
1 0.007 0.981
2 0.173 0.932
3 0.754 0.821
4 1.496 0.699
5 2.179 0.624
6 3.114 0.552
7 4.556 0.443
8 5.692 0.346
9 7.538 0.244
10 9.530 0.163
11 12.375 0.075
12 15.911 0.028
13 21.741 0.000

S3.1-4* Sa#x*Ti#R900°Cf + -RJSttBtSilSS 
(r^4fc^S. 1173K, 1.6MPa)

SriW=1 (#) (-)
1 0.003 0.992
2 0.311 0.973
3 0.976 0.938
4 1.741 0.894
5 2.818 0.818
6 3.843 0.747
7 4.814 0.685
8 5.482 0.632
9 6.250 0.580
10 6.866 0.533
11 7.533 0.485
12 8.608 0.415
13 9.730 0.355
14 10.902 0.299
15 12.380 0.225
16 14.104 0.158
17 16.075 0.098
18 18.537 0.058
19 22.497 0.022
20 26.200 0.002
2 1 31.047 0.000
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$3.1-5$ t- -KEttiitS&iBS
1173K, 1.6MPa)

Et5B#r=i (e) | Rs*5it-s (-)|
1 0.103 0.976
2 0.312 0.918
3 0.622 0.844
4 1.086 0.750
5 1.704 0.621

hr 2.671 0.490
7 3.841 0.333
8 5.104 0.221

—g~ 6.116 0.132
lo 7.426 0.059
11

“TF
9.081 0.019

10.7341 0.000

S3.1-6E *m#%±T#*9oo°cf-mmumwm
(rli-(b^S> 1173K. 1. 6MPa)

Effcrara (A) (-)l
1 0.146 0.973
2 | 0.477 0.901
3 1.045 0.834
4 1.769 0.828
5 2.491 0.807

hr- 3.005 0.760
7 3.771 0.712
8 4.525 0.655
9 5.230 0.601
10 6.317 0.525
11 7.306 0.453
12 8.213 0.403

HIT 9.252 0.335
TT 10.354 0.282

15 11.457 0.229
16 12.900 0.166
17 14.556 0.119
18 16.411 0.072

"nr 18.135 0.049
20 20.662 0.031
21 23.997 0.028
22 27.537 0.030
23 30.829 0.028
24 34.122 0.029
25 37.667 0.056

~2ir 39.565 0.000
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m 1-7* ^
C-SMfc&*> 1273 K. 1.6MPa)

scmra <») (-)
1 0.001 0.986
2 0.203 0.844
3 0.382 0.710
4 0.687 0.559
5 0.990 0.488
6 1.320 0.438
7 1.800 0.368
8 2.104 0.285
9 2.758 0.178
10 3.687 0.100
11 4.814 0.056
12 6.365 0.015
13 7.914 0.012
14 9.464 0.006
15 10.988 0.012
16 12.962 0.013
17 14.662 0.011
18 16.261 0.012
19 17.810 0.015
20 18.810 0.000

SF3.1-8* m»#X*T*K1000°Cf t- -SlEttK^e* 
CISMfc£8^ 1273K. 1. 6MPa)

StBSfffl (»> (-)
1 0.102 1.015
2 0.357 1.039
3 0.997 1.054
4 1.562 0.994
5 2.154 0.885
6 2.848 0.743
7 3.670 0.583
8 4.515 0.455
9 5.232 0.347
10 6.203 0.221
11 7.118 0.130
12 8.709 0.038
13 10.543 0.009
14 14.052 0.007
15 17.911 0.012
16 21.494 0.002
17 26.253 0.015
18 31.313 0.011
19 36.247 0.009
20 40.556 0.013



S3.1-9* -f
1273K, 1.6MPa)

(A) o
1 0.101 0.905
2 0.227 0.778
3 0.379 0.662
4 0.481 0.592
5 0.758 0.524
6 0.910 0.481
7 1.138 0.449
8 1.391 0.395

~g~ 1.694 0.321
1 0 | 2.048 0.223

"TT 2A00 0.142
~T2"1 3.054 0.053
"TIT] <032 0.000

S3.1-10* *Ktfx±2F#K1000°C?L * -SSttSH$SE 
GK-fhKS. 1273K, 1. 6MPa)

I Rises® (») (-)
1 0.003 0.992
2 0.288 0.970
3 0.603 0.935
4 0.873 0.889
5 1.243 0.844
6 1.543 0.786
7 1.943 0.729
8 I 2.376 0.651
9 2.623 0.600

"TO] H104 0.529
1 1 3.429 0.470
1 2 3.809 0.400
13 4.497 0.314

"T4"1 4.981 0.234
15 5.561 0.165
16 6.423 0.082
17 7.421 0.037
18 8.735 0.014
19 I 10.042 0.009
20 11.673 0.009
21 | 13.428 0.007
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Reaction Time

ms. 1-40 m&ifxmmr.wtimxtfxikmmtom
1173K, 1. 6MPa)

o •

0.2 _

Reaction Time

ms. i-50
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53.1- 6EL S3. l-7@Kii. 1273Ktcfcit5afift^©ai]^tt**Lfc. C©fi*©fc

tLTjo 13, a#^©#&

1173Klcfel,'T^«> |B]H©iSS£^ LTl' 5„

(4) TPDSM1

(TPD) ©M$©tcBlTli. IS^tJr©®ISffi*'fcBJ3 i £ 9 tc.

ma#x, lt*o, z©ctic«k

a, SMfi®E-(b^. ffl5g*©S*^©g3ftA<£>-3-r-Tti 

Sl$$rt^©£-yV©#S6''1.6fix :©Cii:<kaBj©jiS$^©B8feiiiiSna„

S3. l-80lctiu T P DeSSiSglcfc'tj-aSESI^xsiiKmE-fb^Lfco S 

3. l-9Hlc^-rifc^. JBEtfx*, *IK#x&0#mf+ - ©E

t6i$E©^li/hdl,'©T. T P BBCKTtiu #Ef + - 6 LTSE#xm 9 0 0 °CK@f 

t—f — <h LTffll'fco

fcrwmS^'5feK@i»Lx ^©E-®^S©ltt«b°-

^»<$*ia.iSTiiisiS"eaba»k RSfi(t*s<m&'.x&'o. +-i:

±R#x, * -©-SHbeamVlA^v c t&ftfritZ',

3.1.3 #gi3S<i:m¥e

ERSSMiSLfciiiK 5^©%$#iaAWb^ EBStt&o^b^tc <fc aEStt© 

ffiT^fl.e>na^^*a0 c©#%K#©-^-e* o, *m#xibm@-em

%m4bK*^ x<bM:#©#m, v y-c*^^ -f -ssi4Mti t> > e^sta-

:f>mm*-etb#%mm©#amE-em#Ltzi-*-KJt^svEtstt^l/c. tfc, 

ElS©i§mc<¥ 9 EtKtt©<ST feESS tt*W' o fc„

53.1- imtc(ix TpD&i:^^aa&m#xmt. (d s^5>it*LZcE®sttm

i?f:Ltz„ ies^-tEicy'x-ibEisttosv*®^t-imt*, #mm©9 o o°c%@ 

^ -f -<k o^ < ©Stt ii^tt-? r v a c t a<# A' a „ —i&c, f t -#©@%AWE^@ 

iefr'K v >y#ic«k-3T^bf at©t#x6#a^ zkmf

L/:^x{bw<m&g©#x<b^T*ac6<&$^.at, e^©iWssi?T©$@ 

#%A<m<. Ks#is©E4b^Eisett^©^b^igc 9

ic< vatitcti^Tva t,©i#x.t>na0
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M3. \-\m T P DS®IEIS$

is n

Eiaftiis -/mam

C02, mlZg CO, ml/g ."' (xlO18)

10. 05 4.23 11.4

^E#x*3p#*m#x{bf t - 5. 66 1.94 5.21

900°CK@f-r- 3. 09 0.88 2. 37

tifeoT, 7k^79'x-fbic<t^r$BKt"5^ -t--^^IHbEotfx-fbtpTMfl It. ** 

M'P&Mitt'Ctli. EJStt©®#-16, Idf-gSMS V fcoir^x 6>tl50 

Azk^^X'fbf r -®©Jt«T-ii*Ey/X7k$#x-fb^ + -*<, mrn#x*##x{bf 

*-Icit^TSTKi-'StStt^^Lfc»'\ -e©SHK-DVTti. #E#©#f©i#l'A<& 

5t>©©. Stt,a©Si|$EttEy©IS$*5i#6nrteb>. t -fiT©

#mE^#x /: <k % 3.

V
%

V'v'» -yS^'

Q QZ-iZ (?) \ qt- ftv0

9 1°^ VA^ ,

A1klA Yk$'
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3. 2 7k$f- * -©SB#iHt;tcg9'f.Bx?TN

*gs#x<k:/o-teXTti, E-T5 m * -m»T'6B#^bL, £<S;-f5-

SMb&**->7 ME&LTTkjRiU 4#Bs ##%&

GM lh 5S.i$7kS<bE^S»<3E«t2: ti 5 C i: x t 5. •/□

-t? x ©$im±£ 9nfOMt'6.«x as©^-t--^ESf5<£jfti-f, -E-oiitfxfb

5s mam#x{bw<aLTuaz f, (cBtbn*. 

a#s mm##X'fb0mE#m©gma<^< s &m©mEm#x{b^a©M^mA ^

nri'5„ cn6>©7yx-fb$©B05i"et4s %#K©%iE7/X'fb<p'\©^AA<m#%^4' > 

h£t£->TV50 ^©SEiis Xx V -7 -r - F%£ Fx^T X -r - F^icAWis Xx 

V-x<- KSTiis TexacoS^Sto&lK&So Fx-f 7 ^ - F*«s Shell&^HYCO 

i'SS© Xo-t? xd##,#-e* 5 o

si, sfi©7K*iSf&t^!t»s ixwmm&'pte< s m

BOHAttW£ V J; x T\ Xx V-X-r- Lfcimt, ?WrJ
fg^'SEiLTBs FxXx-f- FOShell^HYCOLffii^x £>*X50 

#xibm#©5mt|5|#Ks + - W#%'fbA#lTs

C^x-fbSlE^S&^ffl^Ls Kl£»iM>iS#5£iS[£2*J6s A#© 

- #iR$%#f:f/<x>xt65C6BA'%^#LV'm@6l'x5. :;tli tfx 

<b®S©TcS^tfftt2:e>s ^mK##6%#xa*&^%L/:#^©s X/x^blc 

£'E4-E$ejP&£Eto©J!W£S!6iW?iaiJ-t5^&k&lt$tiTi,'5<, CCtlt # 

x-fb©t«iK3£s #iR3KMm^60#x{b#e&#aij Ls #x{b-fiKlcfc'B5«7ffx© 

»#x»?.xf-Ai LTlHliKdn5#i^KSLs *mf -r-&#x(bf 5#©

$3.2-1$ 7k$f" ■t' ~®43'$tI5$

TcS^tJttt % (d. a. f. ) #mm(d.a.i.)
c H N 0 s c 1 Ash (Kcal/Kg)

65. 16 5. 74 0. 92 14.11 0. 25 0. 02 13.8 6, 642
(75. 59) (6. 66) (1. 07) (16.37) (0.29) (0. 02) (7. 705)

64. 72 1.12 0.80 3. 07 0. 22 0. 00 30. 05 5, 408
(92. 52) (1. 60) (1.14) (4. 39) (0.32) (0. 00) (7, 731)
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*#&?- -t--(Dftmm&mz. 2-l6ic^f<, it®©*:®. m® *spi¥M©^Effl fcttti- 

5. d. a. f.<-XTlt#f6 6. *8sf 

$3.2- lEfrb. &^#©6}f A6^?a%$A6 6.

±$#E CHI. 0500.162N0. 0121 SO. 00144 15.86

TKSf-t- CHO.207700. 0355N0.0106S0. 00127 %^-m. 12.82

ttt5„ SKff f-O-ASA&CHmOn 6f 6#.

(l-n/2) eA/T-£>6„ CX{b4ett*F«1"5Igtifg®! 
iat>n«o $3.2- i#®±fe®f ^-icci'T, c®m#m%:+#f 6 6.

i#K 0.4190 mol/mol (0.8454KgZKg d. a. fcoal)

zk^f f — 0.4823 mol/mol (1.204 " char) (1)

C©m@#T\ d. a. f 1 Kg® 12. f- 6f#e>fi5-E4b^m

67k*©ifct*ti. %0jz-5lc%D.

2.154m3/Kg d. a. fcoal 

Tk^f" 1- — 1. 929m3/Kg d. a. fchar

C0#%#&&6lc. #Xfb®%#X%#&$A6 6.

84.8% 

f- 75.7%

6#Ali. Tk^f f-TI2%W<75.7%Ld'%C 

ft 12 ^ t - * ©TkSl^Sgt £ 9 »'K 9 d>t£ V /: » 6 Bto n 6= B#6-4-678%«±®% 

#&m*ik6l:!2. 6###^- (1) ©ttOT^ffllx.. '

%MU f ©##R(Glcj;i)?&f 6#x©i*im%m9i5EA<&6.

a6. &© ± •? tc & .5 „
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hcoal= 122.2 n = 1.182

hchar= 99.11 it = 1.034

#X<b©##x##kL E = K ( ( 1 ~y) -%\ TSSft*. CCf (1-//) lt%m 

X !»$*&£*"#% Kii K= 2 v hco/hcoal

K = 1.309

7k# + — K = 1.411

i, itssnso Y.vmittzsm.tzt, f+-©^A<#xfbic##6$im^#6. *> 0

%»KX HYCOL«6##*-e&& E=78%x (l-|t) = 98%&%#^6#*lt«

±E©SicE-DTx J21T©=k'iKti5c,

X =0. 384 molZmol-coal ( 0.775 kgZkg-coal )

7k# f + — X =0.427 molZmol-coal ( 1. 063 kgZkg-coal )

7k#?"t--T1ix 1% /:&l:x *&£**£ U

37%VESA'Sttzzt^^5. coti6-Elfc^Si7k*©®*

[CO + H,] ti 2 77 I (1 -It) -%) -e*»i>n5^bx A

%ms (kcalZmol) (molZmoi)

[CO + Hj] = 1. 409 molZmol-coal (1. 989 m3Zkg-coaI)

7k#f"\ — CCO + Hz] =1.143 molZmol-coal (1. 997 m’Zkg-coal)

[CO + Hi] iieyl/SPTiiS-oTUTfc. d. a. f ,MS*TS5ix ISiAi* 

E^*6>*l«Vo C*ilix d. a. f 7705 kcalZkg.

Tk^^-f-T-tt 7731 kcalZkgT. SS i$ i$H Li' -f 5 »31 <b x f-flLtiV',

H Y C 0 L<£2fSig©mE'fb^'xlt'JiP©tttEij;KSe^x %ZX%$x KSitoif

■fb^¥«»>6*ntfx Sfi7yx4fcT-!i4fiE7Zx*or^b^*S*td;#k
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tfxftim ic is if 5 zgg^Sx 5^©EJStt, 5MiE©^& 

5Ki:Ktsy/x <k©eteneFaiy <h"©««icts ur.

#x*ic#Af6. lot, -m{bK#©tR%(±^X'fb'ts©##g^agK.#^m#66m 

#ym#tyi))#5^ #&©##*$?i±#x{btp©B#. see*. 5m-#x{w 

©##*&*0y<E^6. z^b#m#E%#%-e#3$-eiclig^%yt,\ ®fi#x-fb 

Tii. miltz%m'p<Di?tm‘»l&t^t^^!>^ -mtfemt-Mittzm^y5„ -ecr\ - 

m<bm*i;s(kgi0t6a&4i. t.dlr. #Am^x©^m%#@ 1y0 

<-©-{HJ£S3. 2-2$iC^f, £> totfT E = 0.78£ jUSf 5 7kE#i#IM: *>#**„

$3.2- 2fg 7k® f- *-OlMt-tZ t § ©g-tiKtfXl

&m#uA
CO : CO;

£j$S (mo 1/mol-coal)
CO C02 H2

7kmmE#a
(mol/mol-coal)

1 : 0 0. 9800 0. 0000 0.1631 0.0593
0. 98 : 0. 02 0. 9604 0.0196 0.1827 0. 0788
0. 97 : 0. 03 0. 9506 0. 0294 0.1925 0. 0886
0. 96 : 0. 04 0. 9408 0. 0392 0. 2023 0. 0984
0. 95 : 0. 05 0. 9310 0. 0490 0.2121 0.1082
0. 94 : 0. 06 0.9212 0. 0588 0. 2219 0.1180
0. 93 : 0. 07 0.9114 0. 0686 0. 2317 0. 1278
0. 92 : 0. 08 0. 9016 0. 0784 0. 2415 0.1376
0.91 : 0. 09 0. 8918 0. 0882 0. 2513 0.1474
0. 90 : 0.10 0. 8820 0. 0980 0. 2611 0.1573
0. 89 : 0.11 0. 8722 0.1078 0. 2709 0.1671
0. 88 : 0.12 0. 8624 0.1176 0. 2807 0. 1769
0. 87 : 0. 13 0. 8526 0.1274 0. 2905 0.1867
0. 86 : 0.14 0. 8428 0.1372 0. 3003 0.1965
0. 85 : 0. 15 0. 8330 0.1470 0.3101 0. 2063

si2-2*»m^ *®f f-^#x{bf ai g©7kmm^#mii, %mfbRm©tmm 

^iCfEETJiSD-rSo S N Gyo-b-XTtjTk®^ I- -lipJtgyI® DSSTSB^E^btPlcS 

i^cF <D”Cx ^ -fr i^'htlSSlh-BTK^td^ *9 o %-3 f-f —(D#

@g{b<pm CTkmm&ws l tme# ^ s uQ
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iooo°c $ a3n, mso

%e<i:|gS$ftTV5o L »' L x 1300-1600°CT'®e $ ft S Fv'f 7 ^ - F©Sl'®l#iC 

Ti'OglC(£5i\ U >*-fcfi££©£te<"

/:6x *BSJ©*Em^7yx{b9Jtc®A1-5^i6x ESi©RS©UA'tc-IHbE*i® 

•yx FSl6fcec5„ 6C6li&$%U©-ex C

ft60#x{bftft^3*mm#m#!i4-|s]©#M©m#ftliT#%V\ L»'Lx *##% 

CitiC5tlix E?S K <k 5*Sm©5F®t4SlEBS»<iWl' t$ £ii*.g V„ $ ft##M 

^6'6>E$LTfcx S&£E#x4=©*SS5}Etiffi< t£5i8to<*5<, fCTx X?f 

^ y y^©mma#X'fi:%6''THx 5o%a±©*m^ijE# A<*a tc %x &#x 

©EElix IGOO'ClCfte^EE^X©##^*/:. HYCOLtfi'glliffll'S^ 

5yx -y^nxiwx^t, ^©m#&*%LTX7y&@ib$ex ^x
^#%K^m©%*ict*%x#EE^#Af a. 

jimiiCOEE^lix^-Ai LT@iD?Sii5<, *gstfx-(b:/n-feXT'(i;i©x*-A£

t^mE#m#©mftt l-cim-ts©-^ t©me©m<xf—At LTEHsz^tLSK

(i*E<£7 7^X-±tiS„ CCT?Hx (l -E) TltS$n5Efl^61600,C!Ctetj-

5tm#x©mm*mL^iv'/:m%x xf-A@E$t c-cm#f-f-©^mmic#f ^

/X-—try F-eSLyc„ 2-3-14*tc^ft.

E±©it*T-iix rsHbE*©£Eiii3&©

#»'£ 6^5 * 9 tc$S$tt^E LTx *&f + -© x^bftMiT 5#e£ WfftSti-tt

v. -B6{tES©£6£SiJ£t*S$;®#fWWx K#©#x4bMlSeftE©##me^6 

E$5tfx{bfi$ti:£’tMi$LTVTx PDUS«©3l®to£Hb;»'©M;i&£EWfttfx 

sue©* C t tiTFWtgT'*5„ EAbx *Em^®»6lcltWL ft X *

-At LT©fB@W^7kEm^«»K*f LT^d 7 FLftm£SI3.2-mic^ % 

fc\ B@E*H*^* * -©i«»K)ttt-Lft„ *IgliK$lix *!!» 

fiifcmfbEm©Am#iA^<A# < %6at\ *ft*mm#mw</j^ < ft&at\

6t?ma=ft&. ctitix rESESeBSe^AS 1-'C tx *R(6*E5i©lf%

E1"EB^ASVCticJ;5x iP^T-S-E.,

-5x ¥E3^K©W*ictel,'Tx B&#m#KSELx ARCH 1 T/n-trXOIfflffft 

ffifflL/cHYC0LicJ;5*®* + -y/X-fb©Ea (CO ; 75.63%x H:;4.87%x CO,

; 19. 38%) lA CO: CO, = 0.93 : 0. 07i LftB$©S53. 2-8*©ftXffi/$i#mc



ss. 2-3* nMturn.

(%)

X£M (%) £ 8%

(mol/mol)
m M

(kcal/mol)
BE#
(X)CO h2 COa HaO

100 82. 60 15.71 1. 69 0 1.1627 14. 40 7. 47
90 81.98 15. 60 1.67 0. 75 1.1715 14. 64 7. 29
80 81.22 15. 45 1.66 1.67 1.1824 14. 93 6. 94
70 80. 26 15. 27 1.64 2. 82 1.1965 15. 30 6. 56
60 79. 03 15. 03 1.61 4. 32 1.2152 15. 79 6. 07
50 77. 36 14. 72 1.58 6. 35 1. 2415 16. 49 5. 36

CO : CO2= 0.98 : 0.02 *##(### = 0.0788 (mol/mol)

>3.2-4* *S8tf'Jffi#i #X(hEl

fto#
(X)

£E#x,«E (X) £ 8% 
#Xi 

(mol/mol)
e m

(kcal/mol)

Tkal^t,
[H]itW
(%)CO Ha COa HaO

100 81.07 16. 42 2.51 0 1.1725 14. 60 7. 27
90 80.40 16. 28 2. 49 0. 83 1.1823 14. 86 7.01
80 79. 57 16. 11 2. 46 1. 86 1. 1947 15.19 6. 67
70 78. 53 15. 90 2. 43 3.14 1.2105 15. 60 6. 26
60 77.19 15. 63 2. 39 4. 80 1. 2316 16.16 5. 69
50 75. 38 15. 26 2. 33 7. 03 1. 2611 16. 94 4.91

CO : CO2= 0.97 : 0. 03 *#%###= 0.0886 (mol/mol)

S3.2-5*

*S5( £EtfxfflE (X) 4 E ^E#x *Sfi(
#m# -------------------------------------------------- #xm e m BE#
(%) CO H2 CO, HzO (mol/mol) (kcal/mol) (%)

100 79. 57 17. 11 3. 32 0 1.1823 14. 79 7. 08
90 78. 84 16. 95 3. 29 0.91 1.1923 15. 08 6. 78
80 77. 95 16. 76 3. 25 2. 04 1. 2069 15. 44 6. 42
70 76. 83 16. 52 3. 20 3. 45 1. 2245 15. 90 5. 96
60 75. 39 16.21 3.14 5. 26 1. 2479 16. 52 5. 33
50 73.46 15. 80 3. 06 7. 68 1. 2807 17. 39 4. 45

CO : COa — 0. 96 : 0.04 m= (3.0984 (mol/mol)
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ss. 2-68 Mtf&m

tKSSS

(%)

&a#xm% c%) £ fifc

(mol/mol)

£65# X
m m

(kcal/mol)
[h]i(W
(%)CO H, CO, H,0

100 78.10 17. 79 4.11 0 1.1921 14. 98 6. 89
90 77. 32 17.61 4. 07 1. 00 1. 2041 15. 30 6. 56
80 76. 36 17.40 4. 02 2. 22 1.2192 15. 70 6.16
70 75. 17 17.13 3. 96 3. 75 1. 2385 16. 20 5. 65
60 73. 64 16. 78 3.88 5.71 1. 2642 16. 88 4. 97
50 71.60 16.31 3. 77 8. 32 1. 3003 17. 83 4.01

CO : CO, = 0.95 :: 0. 05 *SSbM?S:= 0.1082 (mol/mol)

S3.2-7*

(%)

(%) £ 6%

(mol/mol) (kcal/mol) (%)CO H, CO, O

100 76. 65 18. 46 4. 89 0 1. 2019 15.17 6. 69
90 75. 82 18. 26 4. 84 1.08 1.2150 15. 52 6. 34
80 74.81 18.02 4. 78 2. 40 1. 2314 15. 95 5.91
70 73. 55 17. 72 4. 69 4. 04 1. 2525 16.51 5. 34
60 71. 94 17. 33 4. 59 6.15 1. 2806 17. 25 4. 60
50 69. 79 16.81 4. 45 8. 94 1.3199 18. 28 3. 55

CO : CO,== 0.94 :: 0.06 *#&###= 0.1180 (mol/mol)

S3.2-8

(%) £b£#X
- tfxi m m IhJjR^

(%) CO H, CO, H,0 (mol/mol) (kcal/mol) (%)

100 75. 22 19.12 5. 66 0 1.2117 15. 36 6. 50
90 74. 35 18. 90 5. 60 1.16 1. 2259 15. 74 6.12
80 73. 28 18. 63 5. 52 2. 57 1. 2437 16.21 5. 64
70 71.96 18. 29 5. 42 4. 32 1. 2665 16.81 5. 04
60 70. 28 17. 87 5. 29 6. 57 1. 2969 17.61 4. 23
50 68. 04 17. 30 5. 12 9. 54 1. 3395 18.73 3. 10

CO : CO, = 0. 93 : 0. 07 Tki 0. 1278 (mol/mol)
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353.2-9* ■fc.mmmmtftMtm

(%) 4 be £be#x
mm# -------------------------------------------------- //xl ® # ®JR#
(%) CO Hz COz Hz 0 (mol/mol) (kcal/mol) (%)

100 73.81 19. 77 6. 42 0 1. 2215 14.48 7. 39
90 72. 90 19. 53 6. 34 1.24 1. 2368 14. 86 7.01
80 71.79 19. 23 6. 24 2. 74 1. 2559 15. 34 6. 52
70 70.41 18. 86 6.12 4.61 1. 2805 15. 96 5. 90
60 68. 66 18. 39 5. 97 6. 99 1.3132 16. 78 5. 07
50 66. 34 17. 77 5. 77 10.12 1. 3591 17. 94 3. 90

CO : CO 2= 0. 92 : 0.08 tKI 0.1376 (mol/mol)

i3.2-io*

4b£^x(use (%) 4 be 4be#x

mm# -------------------------------------------------- #xm ® m hhr#
(%) CO Hz COz HzO (mol/mol) (kcal/mol) (%)

100 72. 43 20.41 7. 16 0 1. 2313 15. 74 6.12
90 71. 48 20.14 7. 07 1.31 1. 2477 16.18 5. 67
80 70. 32 19. 82 6. 96 2.91 1. 2682 16. 72 5.13
70 68.89 19.41 6.81 4. 88 1. 2945 17.41 4. 43
60 67. 07 18. 90 6. 63 7. 39 1. 3296 18. 34 3. 50
50 64. 68 18. 23 6. 40 10. 69 1. 3787 19. 63 2.19

CO : COz = 0.91 :: 0.09 0.1474 (mol/mol)

(3.2-11* *m*mm#6#x4BE#

4GE#x#BE (%) 4 BE 4fiE#x
mm# -------------------------------------------------- #xm @ m @jk#
(%) CO Hz COz HzO (mol/mol) (kcal/mol) (%)

100 71. 06 21. 04 7. 90 0 1. 2411 15. 94 5. 92
90 70. 08 20. 75 7. 79 1. 39 1. 2586 16. 40 5. 45
80 68. 88 20. 39 7.65 3. 07 1. 2804 16. 97 4. 88
70 67. 40 19. 95 7.49 5. 15 1. 3085 17.71 4.13
60 65. 53 19. 40 7. 28 7. 79 1. 3460 18. 70 3.13
50 63. 07 18. 67 7.01 11. 25 1. 3984 20. 08 1.74

CO : C02 = 0.90 :: 0.10 7k# 0.1573 (mol/mol)
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ss. 2-128

(%)

^StfxEBfc (%) £ E

(mol/mol)

ti£#x
m m

(kcal/mol)
[hMW
(%)CO H, CO, HzO

100 69. 73 21. 66 8. 62 0 1. 2509 16. 13 5. 73
90 68. 70 21.34 8. 49 1.47 1. 2695 16. 63 5. 22
80 67. 47 20. 96 8.34 3.23 1. 2927 17.23 4. 62
70 65. 95 20. 48 8.15 5. 42 1. 3225 18.01 3. 83
60 64. 02 19. 89 7.91 8.18 1. 3623 19. 06 2. 77
50 61.51 19.10 7. 60 11. 78 1.4180 20. 53 1. 29

CO : COz == 0.89 :: 0.11 0.1671 (mol/mol)

S3.2-■13$ *SflLfiJffl#i:»'X{toS

(%) 4 1& A0#X
fun* e m mm#
(%) CO Hz COz H z O (mol/mol) (kcal/mol) (%)

100 68.41 22. 27 9. 33 0 1. 2607 16. 32 5. 53
90 67. 35 21.92 9. 18 1. 54 1. 2804 16. 84 5.01
80 66. 09 21.51 9.01 3. 39 1. 3049 17. 48 4. 36
70 64. 53 21. 00 8. 80 5. 67 1. 3365 18.31 3. 53
60 62. 55 20. 36 8. 53 8. 55 1. 3786 19. 42 2.41
50 59. 99 19. 53 8.18 12.31 1.4376 20. 98 0. 83

CO : COz = 0. 88 :: 0.12 o. neg (moi/moi)

S3. 2-14$

(%)
fljffl# e m mm#
(%) CO H2 COz HzO (mol/mol) (kcal/mol) (%)

100 67. 11 22. 87 10. 03 0 1. 2705 16.51 5. 34
90 66. 03 22. 50 9. 87 1.60 1. 2912 17. 05 4. 80
80 64. 73 22. 05 9. 67 3. 55 1.3172 17. 74 4. 10
70 63. 13 21.51 9. 43 5.92 1.3505 18. 62 3.21
60 61. 12 20. 82 9. 13 8. 92 1. 3950 19. 79 2. 03
50 58.51 19. 94 8. 74 12.81 1. 4572 21. 45 0. 36

CO :: C 0 2 — 0.87 : 0.13 0. 1867 (mol/mol)
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5i:on> SB-$T'©4J$tfU CO. H,. C02©4S; 

VJ-a!i(STt"5o /c/£L. //X{b'^lc#*&L/:X/-AmH. 0.0915 mol/mol 4#&$ 

ft. S3.2-8E© 0.1278 molZmolJ;0'>tiV0 itz. //X-fbft'ftgttK**!/:. %3 

fp®©«£t?tt 0.477 mol/mol T?. 5fc{Cft*L/cff Sgffi 0.427mol/mol /0. //<£0£ 

s#©7F-is:ti. 7k#fm$^s©iiivicB-d< t>©i:.iibn5<, 

#3.2-8*©^#*mmm 0.1180 mol/mol -e©E{b*S3.2-10-elSoi, *S5E#1@ 

$%)<lOO%T(4:#0iR#lj:6.50%?/, 7k»IMf']ffl^'50%(cffi.5 43.10%tcffiTf"

6. //X4b#l5lD3-5 6 j;oT*rtMWp&\'Ofr

6>@iRd:n5X/-Al;ti. ^X'fb'JipB^©SSSlc©»B8^L. # 

x-fk*p©5^®aeicii. e-^t. #xfbw<x/-vi/

7-y/L. 'AP 1 %&/:0©5Kma#A^n L/c4 #icii. IhDIX$n5x/-%»«tt*S 

L/c/ ? -©HH4eS/c9IcSHtf-ttlffimic/hS: < %«). /©^//x^liiSii-r 

5 4Mii4 tlio

fil±. ? C-eti/ ? - £SB#E4 b L T*SKiK&ih 5 4 S lc. AS$ft.5K$#H5e.

%;##!bW\%©x/-A@#K tm//x*m. %44. 4E//x*© 

-K<b^se$i*mm#m#4©M#t#L/c. *E//x*©rE<b%*$$t*sss

?W^(S. //x-fb'JiP©ttlb4*Sl6/-f-©//X'(blcy-r5SlKttlct6?¥LrV5„ 4-% 

EimtcM LTliB®6<)lc. //x{bF©tttEKMLrtd;*5@$©3Sf$©/x > hTSlS 

LT. A#©/otx&m+Tf-66/c5 7.



10.0

9.0 (nol/mol)

S3.2-10 yk.M9i.ftMmix^-A|B]W*4cDM#
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3.3 t.tib

m 3 -*•-©//x-ftegnsm*,-<k?>'SI86<j5|Si;: =k 9, *#f+ -©//

MSf^/c,

l'fj%&±Ei#c©mm#x#&<tCf±R#x#©*gsf f-i.

t-T&I?, XMftttr,

TtigMrfc =kO'SBa^SteL, 6EiSXfficj;5C02 5ffl#;TT©// x{t#tt£IS$

l/c„ -eoigm, tt-Kit#u-c, *

*. //x<bssttii®nrv5Cc!:/)<«Edn/c„ amisKtip

t?//x^5Klc fcStEtt©ffi-rri4Ht.Fo1S/a' ^ tfrftb'-i /Co

# $/:. #x{be#©7c*^*m6 l <t (cN //x<b©#me^ me^©Mm^

6//X{b##&#mi|L/Co 9 8%6%#X%$7 8%tm^L/c#A©//X<b

-©//xftB^i LT©#tt«-B^t>/»'lcL/Co -eolSE. -f-OZ/xiblcli, 5#

trgttocii/i^^-o/Co
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V6E2^KT!i, 5**' t> S N G £8SBt a C t ©-KStt, i^MtS S N Gffi!

it:/cH?X©®|$, :/otXf-f &m'TSNG#&;fcH?X©:N-y t: Vf-f Xf

¥E3iE$Tl4, ££»tfx4b7o-t?x©®a, EiSH£*t'g5g8E®IJ9$&J:Ut 

F<E, x-fbT o tg#©#M, Hffl-fbxy-Xi-yuc^WfcJ;^'” 

-Yn-y 'rT5 y h©S^Sffi!cfcV>T«±I£!+^gtI®©t&It£ft^„

-5, 4 ¥E©il$i@5l® # 'C > h£BS1-atErF®<t::fe'»)T£>a„

®#x*$R@#W4$MA©#*^b. %##x*<#*#©*#:&*yi/f -1 LTtiB 

o!4 in, ft#^m#xm#©&*M#©.^#*mem$a/:cticzt), 4m©5& 

*^#x<m#M#©(smA##^4rc va„

0#<#zK©mfW<**), -;l—9-yyw yltlk ^ V

-y • 3—yu • x ? y oy-1|#mSKej5£B vn&E^JEMS ft, ^©4>T?5K 

*gs;tfx4bx'a-bx®g!J?Si4, y y w y|fffl©*fiffltoE%R@<h LT, 4-

mm yl/*'-ajiSE©4fc5«!R«EefcSSE(c <hi)±tf5>nrv5„

®5KSNG©##%#^©#mwm#l:-3U-c, mASSlM FAxbSfE^V^/iS, 

(5^S N G + / W T 5 -f y#&+A8&# x#4%#] AiU4, HSSHttoKEir^S) 

sstJtteLr. f^T%«©mm#m^#A:m©%#T#e l tzm&, %n®mm 

i' b © ©, %«BFrE«fiJffl #&m<f ectA<T# SStt© iTStit 1'a 

act, fc<fcO\ IWSSIS® Aft6 ftS S 'K M©ftX9$$tt©@

*x 5,, ESRWSK*U'Tt>5E*®#x4bSEM^©S«»<* a C £»-> 4:„ 

©cn*T3 we©t3*T*©EW*E^tti.';&';tWffi-ragm:\ ifyny^ ht 

Lrjr%±ifan*©g#ic-3i,'TEN'*fi-Dn0 e©#%, SEASiyfX'iby'ay* 

^ H4, 4©S#^+5>SELTvac t^A'on,,

©$)K^|5i±icM1-axXX-re 14, E^SB-tt LTilttisn/:ARCH - 2®Rj*Btt 

%$:tfyv%#m ITEJEi§tt#&£E(5-> i ^ U - -> 3 y?@|lc4;i3#M'^i#6/:. 

-£■©$£$, <y-tr yiR$i4, E$64b*T l 5 %iTE#lT*a ctfrftfr^tz, 

f -#x{b^©$«ma#xt*m#x4b*p|:##, *®#x4bElE©EJKig«$-E 

w-ntzAcommt t xmm t a spr* us s® y □ * x • xyfy «-nssLn„



xftogr U'yn-bxM%i IT, ?$)R^|S)±S*; =ktfUSitf Uffl$©r-3 ©

yoH’x-x^f.fSm', ffELfc, %3%%ox^f 6 6«To

t&tyT’&Z',

¥*4*PS

ARCH-1 mmmm
m&im (%) 7 7. 5 0 7 2. 0 2 7 7.51

X/X3X h (R/Nm3) 3 7. 3 7 2 9.03 3 6. 3 7

/<>#>*% 9 OR/kg iltiSO#X3XHi2 9. 0 R/Nm3 

bggH4»<|gnTV5K **HS©/:i6©®?*ffifflic<k<9tfimWFfr* 

fritz* ttz., <, «ts»3xh«t>5

%WLxi> set -> tz 0

®^¥l0x?f^is«tx, mA<m©M#f^#*&#x{byctX©B#6 LT 

li, ®SNGJR^#^ ®%//X%##^, ©BTX®«*0 3o£Jgtf\ Kg,## 

©x U+ >-f b'U 7^-f ©abSSE^jt-^yn-bx^-M^^S-kilB Ly:„

®¥E 3 n -y h:/5 > h©»GE%©-£'EE#KoVTfl,aL,

icNEDo^ifLti'sra^gi, **i9ssB©sti©sa<b. *^//x<k 

'j^mo^x/=#6tL 5 0 «rek© 3 x i-mm^ 

#IT2 0 OttHSlCttStfflllLm.

®7k&f+-©#x{kamkL m^#®mR?• * - i it* l ranr u s c <t 

ft, mftMlk)pxtfxit£-?>Huefcg)6tt®ffiT-fiHncii<ftfi'->tz0 

©TK^^t-o^^K-ffclcMf #x(km#6 lt®#ttifflbi'K

L/C, -£-©8$, 7k#f f-©//X{klcl±, 5^ j: 0 5 C 6.

te«fc y'TkSS^^S iAtto Stiver o tz0



(ctei^S ite^lHcIgES

1. mm
KfeimjfMmffimm&<»--mt lt, @*

2^li&#5K#%{byotX0ggm^&m$L/:A\ *#%*yotx©m# •» 

iHB-fcEiS • MSEBlc^'f y h£BVT, -f y h'^yr^^-x H5 VTlcfc'ij-5 

5K^5?S^xS®©M^ll|S]. -^^yl/^-lcffl-tsttS^SEL, SfiBA't.***’ 

x{te«®^tt^*l@*Lfc0 t/:. APEC (Ty7±¥mB8rta*) ©Six*

;v^—bii—ct,#flnL/c„ hm

Ltzm&z'aoctw&mz, £tTi=x #^^T©m«m# t $ t * a. %

2. KMA

®APE i i—

©LNGI#

®C S IRO

®-y K——Warren Centre 

©HStfX'ffc^

(NED 0±«©-b i i—)

(5^#x{L J^A-^'-ltSB)

0-K,h^ymm##N#)

lfl 1 6 0 ~ 11,3280 (1 3 0Pal)

y y/<- (fflS^B)

®7C m (SaS^) K# (sses)

(mm#x) (HEUS)

■as m (SKtfx) ## (NEDO)

SR OMSIE) ELt 7g
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5-1. APE C#f; ft-

a) £88 : 1 1 1 7 B Ok) ~ 1 9 B (*) ( 3 BRB)

b) *§1% ■■ Y 7 F*77 '<V • kyl/F7Y77-ft-7 3ftA/

c) ±<B : ffx*;U*- • (NEDO)

d) IS* : «E*fc<fcUfY 7 F*77l£iijx-*yMi-'i£

e ) : APEC#iDl 5 i'B • 8MU *5&2 0 0 £

f ) #JPH : *-X f7'J7, tfB, Y 7 F*77, Its, 7-7-77,

7-r 0 b‘7, 7 7jtf#-;l/, A*. *B, B^fcckO'I EA

g) :2 4ft 0!/e--Xt?-7 : 6 ft, gSUfSi* : 2 ft, -* : 1 6 ft)

-£ © rt B *A©fg* ti 8 ft„

5-2. PT Badak LNGSH6

LNG/<y v ? • 7’n-7i7 Mi, 1972#^7 3/yv-T’KAS^y-y ? 7yxB©58il 

tcj;t5te;*£>ftfc0 Y 7 FY. i/75##X&a • 7;l/? 5 ttt, 1974# 6^A\^/<y-y 7 

LNGg#©mKSM%Lfto AY'xyl/©*£:t§)f©fc£APCI(Air Products and Chemical 

inc. ymornit?? > bt>m$iztit!, y x%Ybgm©N*it#id:, 7>? ? y-ssx,

/'7 335X, -7;P3 (B#3.-if-ft* )15X TrifcSo 7n -7x Y' F©l& 1 *-3'li, 1977 

# 8fltc*E#x(»ajbLNGS16lcajESft/:„ tizs 1988#12fl J; *5 L P G»<B*ic 

$6tti£ftTVSo 5ES, 1993#S5-iStcF h V-y©E^je*6.ftTV50 LNGI 

A~E© 5 h U-7T-1160TJt/#, L P Gii40Ft/#"e*5„ A28# X©#pli, 

9-3©iifiK»'b%asft, -e©A 3 *gf»<5#isiwx, bd 6 *mfA<A^#x#p-e* 

•So ftF^e>60Kml6ftft£ CSlcEYbgttWifciO, 60Kg/cm2©E*"Cv<Y 7" 7 Y 7ic J; *5 

iSfbgtt&KlSiilSftSo %#yyx©#l%yyx#^t±, W:83. 5X,ift:5.3X,7d/1:/:3. IX, 7ft 

JiLt:2X,C02:6X,N2:0. lX7?*So EYbgltiXrii, £ f7 i 7®ifj£tC <fc I? C02»<B*Sft, 

f 7*x7-7-7l:j:7£ftSo %Yb©#3c#^SSSftl6ft, 

APCI©iSYb7p7 7 Mcat-ftSo APCrai7'oy?7£MCR(S£j#ft) T-fiiPSft, -160°C 

©LNG^EiSSftS, #*, C3,C4 E^iititllSft, 8#L PG6 LTB*^#B#ft 

So LNGOlMli, 7ft: 90. 8X, ift:5. 7X, 7art>:2. 5X, 7ftJ2Lh: 1. OX 77**5, LPGffcB 

afztifrtelyi&mitm'o /<y y 7 LNG#, 125, 000m3/te©L N GSHtoTB^REXS



1SB8M 4, 400Kmil4lAB*"Mi 6 BTx 2,900Km8i;ftA&»'Mi 3 

.5B"e65„ BAOSAftXiffiti. m±, Pfflx 0BW©5 »grT-65„ F 

h U-y©LNGtiu 8BKfetottidti5ltBt?a6,5„ A y FA ->T • Xo -J x X h©/< 

X-y?. TA'ymMf&Z-giiit&t' B*©LNGSg© 50%E±;£^LTV5. LN 

G'<Xy ?*«&«. -e © SEH;<Mb tiSflA© L N G XtTCifc S „

$A. ^7HNGSitt, $A v ?y?yS©ffl*'y^ ySsB^y -t y Xylite 

fi-fSAfe. 20G0ha©(6A%±%l:. LNG**lcNimfS/ y7Xyx^V7.

IS. m&##&«& Cf 950tia©gttE£B2E L T t, > 5 „ SilfilSS i g&K© 61K liE®#® 
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