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fj n >J - if xfna
m 41:mm3b

Siil 7° n -fe X

1 - 1

9 C 6T&5o f) C 6 ifcppWlSiJiTfc

W^^L^^C6® ^ -?T^ 5##g(±, L < (j:,

550°c (%&#)# 1 b°-^) ^±K^M%^k-^-((:j;^^#LT, #^L 

, 3/:^ 750"Cj^±T^6(±^L^7Km^^Kj;6^m^^/iy'^Uf, ^

6 6, ^&Pf 6C

#2lc^,y:)fi,5C6(d:, CO#m®#im±OA^T&6o

• 7 — ^t^p'iHMMt t — 7 —LT, c 6 , EEA^Lfc^

#mA#^<LT, J:(9^*oU-^x^^#Lj;^6f56, A^^-;i/^o±^K^mL 

TS^^f6#^-Wr6 & 6 , 6 C 6###%l'

C6, ^:6'T^5o

(1) LT^_L%

5o

6 tztb, 40 mesh^AKA 6 o

(3) s^mAm#^/j^< LT, MK^ms^@±@^T^T, L, m

^ -W- 6 o

(4) S^@0#^^m^8OO°Cig^±y5o C®ck9^tai3^&^"3TfT"3/:m#®—#6 LT

^23[n]^0^d(,M&^ 1 ~ 1 ^zKih o

L/:^, LT^6@T,

^(4:##8gT&6o 5^0^$(i57^(cmLT^(9, /7y^Am^S^lkg6)/:D284^ 

6a^®#x{k^#T&6^, @iJ^7-;t/^yx{k&^^-j;(9^<LT, A#7^YbLTL^96 

U3 6C6^TW^^"o/:o TflW:A#^Aa&^< LT^O^&EI-o/:/:^, ##jA#K4; 

"oT^I^^?e%$^, 5^mo&m(i#m^T 760°C^L^±^f, T03$@&&#lLLf:f:
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©A#7T(i, ^F*gb-7-#2|3#

^o ck 7 — 'n

SE A L "C © -2> ©AsE© b^L, SIB

a # 7 K r# <

#lkg/cm"KiS±#LT 

L$3©T.

-e&c/Co

C ©=k -5 "3 ?t©T,

7 ^ K#7<W©%MK$((9

-3 /:o

1 — 1 H 23 [h] SE HjAtll

1 - 2 tfxtkiF&acDAS

(1) ^##A#^##@^#ALT, EmETT^6 77U^-7^-A-©a"^#l##K 

^6^fl6C6^:<, #^K!tP^KA^TU6S^^#L, ^^©^IK^oI^C'faCcko

Ell -lK^Aj:7%S^©^;L#^m©MET 

T#<m^#&@L, ^©±K##h7 7%^#y-T,

#m#u, #fL<#tm#Eii-2^m^LT, mgAv^-m©s^©^^m^E#^i±5#)©

1T& So

(2) LTEMi?"^k%#7 " 7-;^^, #E^^6©A'^K%#y'^flT 

©5mMk-7-#©6C6K#AL/j:©j;9(cL/:o $/:, A7<W±^77y^6mi^6^— 

*©##-em^u, %^mAAm^mm±%j;(9z#tiT, ^mmm^-7-#©^K@AL-c$E

& ( Lk0 i l - 3 ItfaWl&M: < LT, S: ©AirfiAIIFtitiffl 7 7 V ^. — (C ^ T’iS L T© 6

0^1 200 mm# < ^-3T©6o

6LT^L, f©*K4A©^-7*^77y^#ALT©/:o LALA^^TK^AAfk^KJ; 

(9, #^^K^^900°C#l&Km±#A^I^©^Am#K#A^fl^©©T, C©#E^##^ 

#^L, 1.6^©y-7^v7©i/^g^B^@KAti6C6(cLAo ^LTe©AA©^A>/-7 

# v77i/^^y-;i/7 7 #7{k^©AA^%^AAo

Ell - 3(±y-7#v 7©K4)^S^#KA^T©atk%^^L/:^©T&D, ^ v A

vi/(±^110cm#o#K4A^A^5^\ #^(±7cm3o^(c6A^AflT, S^@l^©(iALL^j^^| 

6 4; LAo E 1 - 4 (±#7ib^±A© v-%^7 v 7©K4)%#gpg&^Ao
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7 - x ^ y 7 L L 9 (c Swagelok^-f^hj LTL' 60

(4) 5fx7^-h/\X7^^LT^m-C:^LAf-;i/^±A(:^LT, x^V^-^MlA 

7^- h/^7^-m#L/j:Uj:9(cL/:o Ml -5(i7^- h/^A7^ALA

20A(Cjig/J\^<LT, SgKA^%jW, A" 

xfb^(C|m:^rj^LT, At%TLA:B0A, 5j%^%^V^-7^-y-^LU;^Aa, 6^7^ 

-h/\i77)M^, /K#6E^6^io]neci:b^AgA^um^?T'^f6j;9(cL/:o $AC.07^ 

-h/\4770^#$H_\%^##(cf6/:86C, 77X'jyX77777^^, 2#elTK#B/:o t

j;«920' (t/M<LAo cfiB@^aKMLT7^ 

- h/\X7^mj^6/:A0#xfbAp±A(D#E#M^^^L/:o Cfiii7^ - h/^7C#K,

7-x^7 y7^,

#2)Mi

(c, #d',x? LAcOT, Ax(i±A'K%AA<T(j:A:BA<A'3Ao

Ml-3(D4:*m^(C&6mu#^, ^#x%aiLm.\jC±0#-e&6o #0A4xlil/4B

f 100 mesh Ox A 7 7x#^l?#L^T, $ISL^^A^j!&Ax 6 6 WcfRBLAl'j:9 (t

LTS&o

^6%Ax%mL]):A^#0±A(d:, Ml -40(3)(cALAj:9(cAxfh^±%(c&67777(l) 

K^UiA'A^f'j-y-T&K), ^^#x(±7 7 7v=®4](DfL^^^"C,

(6) ^^Ax#m@d#^A

WZ0 7 7 7^(!)®4]®#x#aim®4L(4:6 co7 7 7 7j;0A#^:##BAx^p

^Ogd#(d:l/4BA^x'o#&#mLTlA:^, f-vi/A^mLAOTfLg*

12^K, $ A^Bjc Ax E#®^ A ^ X^. 3 / 8 B L Ao 

(?) m^noommoAix-c&ao

»rA66, CO^TAxo^fi^K^F^, A(±m^LTL^9A', ^-;L/(i%%;xho$ 

$-c#x^(c#&L, ^g#-t±f(c#x66BK#a^fi, fW^^AxE#^M#A6^g|6A

-^Ao ^fv:;x

LTfr< ABT&O, #Ax^g^A^^L4i^Wcf -^TliA L < f

x Hif&AAAU ^#6^"3TU<T'&696#x, CO/^lgo^fcM 1 -6KAf 4:9% 

^OA-7&#L'ABo^#AUAo

Ax (i C OikWo^^T^^ 2 fi, /&)A L A/K 6 ^ ^ ; x h LT#(cg

(< ' 9 — ^t)i'i$tikl9 A 60

Mi 1 -7rmfURodiLA^A^m^^rtT, -x7^

7 7/)' -miAf-M LTi '6oAW'6o
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(8) ## 

#OM#(d:36(5, #2 700mm®&®-e&6^f®[#(C3/8B®#'%3:T%#:&#&U-T, 2##

T^60T, m^7-;i/^A^^^L, ^/:±%0^(1]7:TD#

®#J@®^?L%Uvh L/y^#%j;(9^g#^^6o

® 6 4*%r<&^/:/:#, C®?L®4:Km^7-;i/^—

#7.^d?L^12 95 (c^^;L/:o

(9) -;i/ ; 7. h ^-^6

# 1 /M 7= =M

C^(±|gl-9(cM^fi6ck7K,

(3/8B±^X) ^^5#L/:#)0T&6o

i^'/HMT l ^ So

co^$p#§-^A7-;i/m®^^X)#)K6/j:(9 , T^®7 -

flf $ tl & O

do) #%^^7so°cj;^83o°cm#<LTm#^mta5mm-e,

±77 ±77 i/7 7 4-^7 -^-#r^L/:o

ciui7^;i/7-6LT, %±yy%-77-7±y^#L/:#3a®#)0-e,

1 — 3 ##85#

5KS'^3-777'>t-tt^L, 1M XlOmesh ~40 mesh cDfH1^S$5)lid' LT{M LizQ

^c< gy80kg/cAc^y-6T;L/yym^#K^oo±,,

KT(f,

j^3E#LT/±i3#o%^L, 7K#^mALTm%E$TE±;^±^,

^L-7-^^y-T, ^m^^ 600'C—800"CK#ML,

ipf^lc^j^-^ 5 6, A@©^m.S(lS.?i^^f6T L^J 450 °C iciST<E>o c A

xik^P±A®7^-h^^yZ(9±y{b^M^(cA^, ^770cm®#^®^4^, A#6 6^(^gA

$£T lt^ ± C T'Hxt t — 7 — (rSjSGOcm) 7k^ K J: 0 5 tl, {Stim
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#1-2

X 10.63 #

ft
50.45 #

#T 38.92 #

7C
c 65.958 #

H 5.536 #

ft

#T

N 0.964#

S 0.1 #

0 16.812#

m;e m m 6 9 3 8 kcal / kg

iilliiiitilllNl#Nimilllll!IIIIIIIIUIIIg^

(gl-10
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J*t 1 — 3 5%

57 0 60 0

0 57 ^ 1 A 29 B 57 E 2 ft 23 B

ffiLtES * ¥ S S A E # ^

¥ ^ S R i (**) g/hr 5 2 8.9 6 3 1.0

A # A # ^/hr 6 3 9.0 6 2 9.7

iS x fh E A kg /cm2 20 2 0

°c 830 840

m&n355- °c 420 4 5 0

4 SS *" x » ^ /hr 6 3 1.9 6 8 2.5

ft

#

A

Hz ^/hr 3 9 7.5 4 1 4.7

CH4 ^/hr 1 7 6.8 1 3 9.8

CzHe ^/hr 1 5.2 1 5. 1

CzHg ^/hr 0 0

CO ^/hr 3 6.1 4 8.2

COz ^/hr 6.3 1 0.7

A
G%
if
X

«

Hz ^ 6 2.90 6 0.7 7

CH4 # 2 7.98 2 8.40

CzHe ^ 2.4 1 2.2 1

CsHs ^ 0 0

CO # 5.7 1 7.0 6

COz ^ 1.0 1.5 6

kcal/m3 5 15 0 5133

g/hr 2 3 9.0 3 0 6.6

f -;wR# g/hr 1 0.9 1 9. 2

^ 1 i g/hr 5 7.0 6 3. 1

s

0<

1kg

A

(9

©

a + kg/kg 0.4 5 2 0.48 6

9 ~ ^ K m kg / kg 0.0 20 0.0 30

7k E s kg/kg 0.107 0.100

A # %# A # mVkg 1.2 1 0.9 9

E A x # mVkg 1.2 0 1.0 8

^ ^ y#E# mVkg 0.3 34 0.307

m 9 y^4l mV kg 0.029 0.0 24
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imi -lOK-^f-^- h^L/:o 

50°C r|] (c ^1% ^6 5 o

550°C(C#S6 6,

v h HO SI ti 10c in XT' <fc ~h ©IT, 830 C

$^#6|W|#(cA^^©A^#7/fl:^lL;^^2A6C6lc^5o SFW#%#v7°;i/

^Hi^'oT^lio

#1 — 3 ic^SI/ASI©^!] &7K Lfz0 ilpSIfeJEE Ald^Okg/cm^iSC/-SE Lfz0 <1 ©EEAlizk'/^

icm/secE^a

*0 /kS^SliS i^#'^.uti v ^ ^ b T' ab 5o

#Af 5A#6Ej^60lt^^A6C 6^-g^a 

LTW6o @^©^#T(iC©j± (m'/kg) C

0A^#^^ig#^#T#mf5/:a6T^5o #57im®]im%ir(±A#-E^it^l.20"e&^, ^60 

[E]Oim&'e(j: 0.99 6 % -oT© 6o

co^ms^o^#^#57@m^54.8^-e, #6oigmw^5i.4^6^^Twao A#mA 

Z£—SIC LTE, L, 7 -y©^> ^ -®CD43T'A'S*'A<b^tl'E)

^60B@&(D#^7-;i/iRW^< 3^E^r,"C^6o 

mgf-F - @3EE^(c#LT^0.5#zA 1.7mm —3.0mm (c^g^A# <

^-©^#^#l-4(cSSo
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1—4 Wily ■+> —

~^l^~~ ■——#### 57 60

% #

» 7
#? 5

0c :$} ^ 2 1.0 4 2 0.41

» m ft % 5. 4 1 3.2 1

SaH^cS; 96 7 3. 5 5 7 6. 3 8

7C

# 0
zk

i
# zc

H ^ 1. 1 0 0.9 4

C ^ 7 2.58 7 1.9 6

N ^ 0.6 0 0.4 1

s % 0. 1 0 0. 1 0

0 ^ 4. 5 8 6.1 9

# # m kcal /kg 6410 6 4 68

1 — 4 In Iffl

##m#51OOkcal/m'0r#^c 'J 1 ^LT%L/:o

^yyy^a®^;

#g%^kzK#(±#^o

7-;t/(±7K6^g#L#<, #mad##T&

W@y-F-#J/\#i53#, ;i/'f7^yy"^y-iz'y"

7^7 -;L/^^#10^T^6o C® =k7^/<7 y LT^#OS^^
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2-1 I# W

^f WO#fpK^c]% -3 E#^fWL T, 7#

Ccom#T(d:, #aj#^mv^U0T,

$s#f|:^m#t6g^Tm#No.383- 471 f 0 3^>20[E](Ct)/:"3TT-7

%^#K5%%L/:o Cfi60##8%^#aL, 

rn#m^ I) 6 6L C C a o

0.5~ 1.4mm?sfc

^^r#2 - 1 K^f-o ^#OTk^}(±##

0/:C^C'6K#J^L/:o

# x Yk#@ L f: & 0 T

&6o H®lii0r^O’SKlcJp^ LfclxJESIf F*9f£

^<o

2 - 1

m.
7k

E ^

$0:

6 3.3# 
5.2# 
1. 1 # 
0.1# 

1 6. 5# 
1 3.8#

6 6 3 0 kcal / kg

7 7f C#T##f^?T9o j;

##6A#o##&ika6,

6"oM&#&V:o

2-3 IS H

a^0^m^fb^El2 - 1 o Okg/cm'G-mm#####-#-

5#K, kU@[(±150°C@TL, 32^mK^#^mK[s]#L/:o 10kg/cm'GT(i^AO^mfST^ 

90°CK, @^$T0E##^^29eK, 20kg/cm'Gl^EK^66, Ej^#

30kg/cm'GO^J-e(i,

m##K42°C#TL, fO#^8^T#m^m(l^#^7^46°C#<^(0, C0#AT#

10°c±tf 5 6#l%m±2 '3K23°C±#L^®^^#^K^'3T{&TL/:o 50kg/cm'

- 15 -



El 2 - 1 j; 3 K, 750

*L, 7K##mTT 2 °C/mrf%n#750 6Be(c, y 7

(o, E2-1

G6^, T%L(±GA66, #<bAa%6L%<

%6o L/c^AT,

##$^7#K6 (0 A L/:*mGa#±,

a#^u, mw--Tc#^#%^u/:o

i^Tmm®#&^2-2K7Lf:o - 7-71/-*^

^AL/:S^4]0^#092—94^K#L/:o ##6A#K"3^T#)A^#X"7-7i/"A" 

^MJ^^@T^A##O79^101^ ^7L/:o *##TC±##TT#%/5^/:±7-f^7 j: / -;i/^ 

%)AJ^cL"CW6 c 6Ci#A

-A# " ^2-2 . 7 - 7L/ - AM^#OjR#(i##T&6

6##r Ltzo

0 kg/6m2G 
10
30
50

EI2-1

16



Conversion (%)

n X d ip 4- to to ts9
w # <4 rv 1# <3- m 1 1 1
s ft © 4 (4 to to 4X 4k
tih- # # vp 9r 1 1

# 41 B 4 B 4m to
e>i 0 m % d n y Cn (4
Pr m # 0 n 0 til
pffl ft 35 0 s4 FFl B 61 Pr m
4 w 0 EE 5E n

g p. S n -ft 35 S ^1E
o CO

CD Pr 35 5E 3^ s w
% CD s 4 c Mu 35 (V

9~r CD B 4 B 4 © 4" 531
4E C O

CD c~ 0" % S * 3
M E^r d vl" -6 #

w pr % 4: $52 rv 3tt 0

0 ffq S 3 >tE &- s

° g' &v 531 ©
n 4 #

11 n CN ■3 4. # 531 c
a g d # # N Ej> 0

d 94- 94- m
94-

m
JM

til

n-
551 531

Pr 4i B # # %E

d n Pr 94-

0
#

4' S 94 ifi 35
% 0

% eN 35 4r 4-
M

W

m d ° Hd 531
0

4ji

r Pr
& # n til

s rm d

2
9t #

>31

'STL 5E
H c n

r?| ??
oq

©

g o
CO

<% %
#

531
n 00 Pr # o 3
4- # -o 4 <~ rfxo #
CN o rv d CD br 0
m >4 CO o« n n g
Pr rv 00cn vJ s4 B s4
94- n Pr d 0 a Cn

4 4N ✓X rv 4
nw o* CN % 0 a
s4 gl ° g V
$■ ■tE ? n m to ~r
j # 2 % 1 cn 4
4 0 94- to CO Cn

& 4; # B d n Pr
EE- 4 4. <~ S 4i E



00

h
S]
g

Si
E

94-

4
00GO 4 w

©
S
ot

y^
V # VJ"

ok
y

M
n H

CO

94 Or # PV 04 m 4 4 t* c~ kjv y> CO
0 HE Oq Or CO m y Oi rt 4m V # 1 I

Si O y * n n "cn Mm y> h- % vT" 0 c~ CO CO
4 (ftf y w 4 4 Cq* V o< 0 S 4 rt n
4 o V <3- s ak CY S' raff n 4 04 4 4 Si
0 3m 4 r 4 4 4- 4 o 4 w 0 3^

Q § 4 04 4 s % ff Mi 94 4 4 4
rv 4 4- y ° # Ai 4- o' # Si Si * S

94 5 o< y Si wv z^4 04 3m ffl ms H i—i. wr^i # 94- n V m * 4 0 cV- Q
4

Hr H 4 V 3 Or
0 9^ Si rv 4 % * 94 0 4 &r 3|> 4 4
rv 4 m cv- y 5 94- 4 ft H Mi 4
4 # 4 vY' # iw ra$ yr 94 Or 4 94 C n 0 c 4
s n 3^ (V # £4 4 V 4 m Mi 0 0 M
(4 4 H *1 n 4 m s # y c * Si H
9-i* c S § CO V gE 4 s # m

4
y» 4 H E 0

4 y CO a rv cn
PV y- Hi s 04 H V Or 4 an y pv W C~ Oq vl- 94 H % cV 4 o 4 3^

4 V Oq s 4 4 PSi S i+1 # y Oq* S Hc 4
4

5 04 n
V 4

n
0

(V
s

CO
cn 4

<3- 4
8^

y
V

W
94

o
3

□ HUru
4

V
4

4
4-

s 4
9^

(®
4

Sm COCDO
ixf
g

o
tv

04
0

4 S
00 Q

/~4
04

4
t

nr

04

fV

4
ES
S'

s
4

m

s

rv
to

4
94

y
rv

Oq
C\

4
(4

Oq

o'
3m

4

$f e tv
Oq

94

#

x
H
rv

4 sk S o< 0 y U 4 o n 4 :Dr ©
Mi 4 PV ° PSt V Pi EQ S Hr Or i4- s

* w n Oq n rv 4 r4 4a 4 4 <3- # &i S
S m o'3 © 94 a IT 4- n Mi $ 04 4

# 04 <~ 3 n tv $31 i-n
v5 04 4 <3- Pi hi

4 Q Or oq 4 y2 Pi 04 04 # # 4
y r^i s 94 o n Ql Or # 0 4 °
fV
c

s
s

4
4 CO

4
6 $i 04 4

Nn #
4-
04

s
S

cnCO
cn S

#

4 hr 0 cn
pv 4

©
Hr pi ffi ani c~ 4 9k

n % oq 4 0 4 0 m PV 04 4
Er 4 §§ Mo at? Mi y ok im 4 ^i oq ° nCVr 3$ %" yj 04 n> Or CO 4 Pi Hr
S (Vc 4 s Or a V ° 4 94 1 c #

s m hr 4 4 4- c M CO 4 0 0
° 4 rv 4 CT c~ m 9^ y 04 n ok Sr 4

Gas volume (l/rtf-Hz ) /000



f^#®M#(ime##®45.7 &/kgK(3:

C6, $/:C0+3H2^CH4 + H20®Kj^Kj;^—

6 ^'^'#"^017^6 3o

^##mi.lkg/rn^T(i^7.7 ^/kg^TT^-B^, 1.1 kg/m3

(c%&6gmi#K%iL, f^/kgicvt#^-#-&o corner, 

5^#$^# 1.1 kg/nf j^T-e ume## 6 L a L -cm# 2 fi

a 1.1 kg/nfj^±K^ a 6 c: Lme##6 isi#%##icj: D a,

EI2-307K®A^c#6S^##$^#0M#^,

% % (h"® LT^ 6 o $ f, 0 kg/ cm*G 1707KOAR%(4:## 83.3 ^/kgog

mTa{a-r#6o c@m±m2, ®me##®A^m38.2^/kgj;(]^7Z(3^:#<,7Km^BmT^ 

bt4f 0 kg/cm2G T h7^(DIMxAi)i^'t C tfr-fofrZ) 0 10 kg/ cm2GBU:T(i, 0 ~l.lkg/m3

0#@p(gT^##%0^#^me##j;D 32.2^/kgM^f5o CO^^>e^f'^T7KK$E#f

66M6^b(f, fOA^m(i64.4^/kg6^6o E^#^#^l.lkg/iifJ^±'e(±^##%®^ 

^(±me##0^#Km6C6^b, #/:%7K0A^(i%U6MTJ;(,'o f^6t>5m#^m67K

mj#^llkg/rn'$-e(l7K#^@mTTO^e83.3^/kg 6^##%® 

M^e^^G/:moe64.4^/kg6 0%, 147.7^/kg^#^6f ammi7 1.1 kg/m3 l^±17(i7K 
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Coal fed ( kg/m3-H2 )
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Total heat value of residual char ( kcal)
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# # 459 428 462 383 400

/ X ib ^ $ =c 757 750 750 755 755
m= / % ib E / atm 0 0 0 10 10

m
1£ # kg/hr 0. 7502 C . 6924 0. 7537 0.4249 ). 2557

7k ft g/hr 2.2 9. 12 9. 8 2.52 13. 5
□

0c ft g/hr 103. 6 95. 6 104. 1 58. 6 35. 3

7k##^/hr (7k#S^itnf/kg) 0 Nz 0^97.8 205. 3 ( 0. 297 ) 112.9 (0. 150) 1058. 9 ( 2. 497 ) 546. 3 ( 2. 136 )

# % nf/hr (g/kg) 0.2353 (0.3140) 0.3486 (0.5035) 0.3409 (0.4524) 1. 052 ( 2. 476 ) 0.4657 ( 1.821 )
£ # 7 — yu g/hr (g/kg) 34. 5 (46. 1 ) 45.3 ( 65. 4 ) 27. 5 ( 36. 5 ) 34. 6 (81.4)

JR HzO g/hr (g/kg) 23.0 ( 30. 7 ) 46. 5 (67.2) 50. 3 ( 66. 7 ) 69. 6 ( 163. 8 )

ft * — kg/hr (kg/kg) 442. 1 (0. 591 ) 0. 4037 ( 0. 583 ) 0. 3883 ( 0.515 ) 0.1857 (0.437) 0. 1233 ( 0. 482 )

# # X kal/ nf (kcal/kg) 4999.9 (1570) 4829 (2431) 4803 (2173) 3934 (9740) 4048.6 (7373)

ft JR $ — yu kcal/kg ( " ) 8190 ( 536 ) 8500 (691. 9)

£ ft ^ ~ kal/kg ( - ) 6020 (3557) 6450 (3760) 6180 (3183) 5900 (2844)

tpfaftftMiM cm/sec, Hz (^R%#x) 8. 99 (21.63) 18. 75 (31.83) 10. 31 ( 31. 13) 9. 72 ( 9. 65 ) 5.01 ( 4. 27 )

7k S m # m €/hr ( ^/kg ) -107.0 (-142. 63 ) -11. 0 (-15.9) -82. 1 (-109.0) 154.8 ( 364. 3 ) 159. 1 ( 622. 2 )

Hz ^/hr (^/kg) 106.96 (142.58) 216. 3 (312.4) 195.0 ( 258. 8 ) 904. 1 (2127.8) 387. 2 (1514.3)
£ CH, // ( // ) 46. 88 ( 62. 49 ) 58.7 ( 84. 8 ) 61. 4 (81.5) 116. 1 ( 273. 2 ) 53. 2 ( 208. 1 )

Cz He // ( " ) 4. 02 ( 5. 36) 7. 6 (11.0) 5. 22 ( 6. 93 ) 11. 6 (27. 3) 8. 1 (31.7)
ft Ca He " ( - ) 0. 57 ( 0. 76 ) 0. 7 ( 1.0) 0. 64 ( 0. 85 ) 0. 53 (1.2) 0 (0)

X C2H4 " ( " ) 8. 90 ( 11.86) 7. 2 ( 10. 4 ) 8. 43 ( 11. 19) 1. 58 (3.7) 0. 7 (2.7)

F*3 Ca He // ( - ) 4. 02 ( 5. 36 ) 4. 4 (6.4) 4.40 ( 5. 84 ) 0 (0) 0 (0)

ak CO " ( - ) 34.25 ( 45. 65 ) 38. 7 ( 55. 9) 44.4 ( 58. 92 ) 16.0 ( 37. 7 ) 15. 3 ( 59. 8)

coz // ( - ) 29.94 ( 39. 91 ) 14.8 (21.4) 21.4 ( 28. 4 ) 1.84 (4.3) 1. 2 (4.7)

Hz Vol^ ( ) 45. 41 (27.70) 62. 1 ( 39. 2) 57. 20 ( 36. 32 ) 85.9 ( 66. 6) 83. 1 ( 62. 6 )
£ CH, " ( " ) 19. 90 (37.81 ) 16. 9 ( 33. 2 ) 18. 00 ( 35. 60 ) 11. 0 ( 26. 6 ) 11. 4 ( 26. 7 )
5% Cz He " ( // ) 1.71 ( 5. 69) 2. 2 (7.6) 1. 53 ( 5. 30 ) 1. 1 (4.7) 1.7 (7.0)

ft Ca Ha // ( // ) 0. 24 (1.14) 0. 2 ( 1.0) 0. 19 ( 0. 94 ) 0. 1 (0.6) 0 (0)

Cz H4 " ( // ) 3. 78 ( 11. 38) 2. 1 (6.5) 2.47 ( 7. 74 ) 0. 2 (0.8) 0.2 (0.7 )

IE Ca He " ( - ) 1. 71 (7.51 ) 1.3 (5.9) 1.29 ( 5. 96 ) 0 (0) 0 (0)

5t, CO // ( " ) 14. 54 ( 8. 78 ) 11. 1 (6.9) 13. 03 (8. 19) 1. 5 (1.2) 3. 3 (2.5)

COz // ( " ) 12. 71 (0) 4. 1 (0) 6. 29 (0) 0. 2 (0) 0.3 (0)

s - yu m C P at 2 5 t 28.8 56.8 -60.8 27. -28.3

^<1.41 mm Wt^(*-^@%) 96. 5 ( 0. 527 ) 95.8 ( 0. 437 ) 85. 9 ( 0. 457 )
- } ( 0.626 )- 1 ( 0. 584 ) -

ft 1. 41 mm / ( " ) 3. 5 ( - ) 4. 2 ( 0. 293 ) 14. 1 ( - )

f C 71.28 71.40 71. 32 66. 7 65.41
JC H 0. 89 1. 05 1. 13 0. 77 0.89

ft S N // 0. 97 1. 23 1. 02 0. 48 0. 52

tif ft 7k^} // ( 1. 34) (0.33) 1. 32) C 5. 59) ( 2.48)

IJt » 22. 71 25. 04 25. 52 30. 26 30. 01

etc // 4. 15 1. 30 1. 02 1.69 3. 17

E ^ g/kg (^) 633 ( 100) 633 ( 100 ) 633 ( 100 ) 633 ( 100) 633 ( 100)

£ CH4 (/ 33.5 (5.29) 45.4 (7.2) 43. 7 (6.9) 146. 4 ( 23. 1 ) 111. 5 ( 17. 6)

ft Cz He " (/ 5. 7 ( 0. 90 ) 11. 8 (1.9) 7. 43 ( 1. 17 ) 29. 3 (4.6) 34. 0 ( 5. 4)

Ca He " (") 1. 2 (0. 19) 1. 6 (0.3) 1. 37 ( 0. 22 ) 0. 6 (0. 1 ) 0 CO)

X
etcC.H. " (") 21. 3 ( 3. 36 ) 21. 4 ( 3.4 ) 21. 38 ( 3. 38 ) 4. 0 (0.6) 2. 9 (0. 5 )

CO (") 24. 5 (3. 87 ) 29. 9 ( 4. 7 ) 31. 56 (4. 99 ) 20. 2 (3.2) 32.0 (5. 1 )

C Oz ft') 21. 4 (3. 38 ) 11. 5 ( 1.8) 15. 21 ( 2. 40 ) 2. 3 (0.4) 2.5 (0. 4)
JR ? — yl/ // (/ 42.9 ( 6. 78 ) 60.8 ( 9.6 ) 33. 95 ( 5. 36 ) 75. 7 (12.0)
5 ft ^ — // (") 421. 3 ( 66. 56 ) 416. 3 ( 65. 8) 367.4 ( 58. 04 ) 291. 5 (46.0) 315. 3 (49. 8 )

etc // (") 61. 2 ( 9. 67 ) 34. 3 < 5.4 ) 111. 0 ( 17. 54 ) 63. 0 ( 9. 9 )
lE m cm m x Jt 40. 9 ( 33. 44 ) 41. 7 ( 34. 2 ) 48. 5 (41.96) 56. 3 ( 53. 9) 51.8 ( 50. 2 y
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H # 437 413 440 416 419
# X m °c 765 754 744 764 735

/ X / EE ft] atm 10 20 20 30 40

#
u< m kg/hr 0.6049 0.7506 0. 7920 0. 810 0. 8962

7k # g/hr 5. 5 7. 6 13.7 15.6 20.6

ft g/hr 83.5 103. 6 109.3 118 123. 7
ft 7kSitl/hr (7kS6WJ:bnf/k9) 992.6 ( 1. 641 ) 976. 5 ( 1.301 ) 182.8 ( 0. 230 ) 952.5 (1. 176) 938.3 (1.047)

/ X irf/hr (g/kg) 0. 9263 (1. 5313) 0.8492 (1.131) 0. 3459 ( 0. 437 ) 0.8081 (0.9977) 0. 794 ( 0. 886)
A #

f - Vl/ g/hr ( g /kg) 32. 31 (53.4) 34. 5 (46.0) 22.8 ( 28. 8 ) 29.4 ( 36. 3 ) 39.5 ( 44. 1 )
JR
$ h20 g/hr (g/kg) 61. 5 ( 101.7) 67. 6 ( 90. 1 ) 66.4 ( 83. 9 ) 95.3 (117.4) 128.2 ( 143. 0 )

ft Y ~ kg/hr (kg/kg) 0. 307 ( 0. 508 ) 0. 3911 ( 0. 521 ) 0. 4853 ( 0. 613 ) 0.4123 (0. 509) 0.4779 (0.5333)

m *" X kcal/ irf (kcal/kg) 4178 (6398) 4956 (5606) 5942 (2595) 5307 (5295) 5794 (5133)

ft JR f - VI/ kcal/kg ( " ) 8530 (456 ) 8220 ( 378) 8610 (312.5) 8550 ( 377. 1 )
5 ft Y — kcal/kg ( " ) 5615 (2853) 5983 (3117 ) 6120 (3752) 6003 (3055) 6013 (3207)

‘Jp ft' X cm/sec, Ha (A8E#^) 9. 18 (8.57) 4.47 ( 3. 89 ) 0. 83 (1.57) 2. 93 ( 2. 49 ) 2. 11 (1. 78 )

7k S m « l l/hr ( ^/kg ) 249.3 (412. 1 ) 383. 3 (510.7) 59.8 (75.5) 436. 9 (539.4) 447. 1 ( 498. 9 )

Ha f/hr (^/kg) 743.3 (1288.8) 593.2 ( 790. 3 ) 123.0 (155.3) 515. 6 ( 636. 5 ) 491.2 ( 548.1 )
£ CH4 ( " ) 134.8 ( 222. 8 ) 189.8 ( 252. 9 ) 156.5 (197.6) 230. 3 ( 284. 3) 224.9 ( 250. 9 )
8% Ca He - ( " ) 10.8 (17.9) 27.8 ( 37. 0 ) 4.8 (6.1) 25.8 (31.9) 42.7 ( 47. 6 )
ft Ca H8 ( " ) 0. 92 (1.5) 0.47 ( 0. 63 ) 0. 11 (0. 1 ) 0. 9 (1.1) 1. 13 (1.3)

X C2H4 " ( " ) 1. 38 (2.3) 1. 7 (2.3) 0. 42 (0. 53 ) 0 (0) 0 (0)

Ca He " ( " ) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

f CO " ( " ) 32.8 ( 54. 2 ) 32.5 ( 43. 3 ) 34.7 ( 43. 8 ) 31.1 ( 38. 4 ) 28.6 (31.9)

COa " ( // ) 2. 3 (3.8) 3.8 (5. 1 ) 26.4 ( 33. 3 ) 4. 4 (5.4) 5. 5 (6. 1)

Ha Vol ( ) 80. 2 ( 58. 5 ) 69.8 ( 43. 0 ) 35.6 ( 18. 3 ) 63.8 ( 36. 7 ) 61.9 ( 32. 6 )
& CHi - ( " ) 14.6 ( 33. 2) 22. 3 ( 42. 7 ) 45. 3 (72.4) 28.5 (51.0) 28.3 ( 46. 4 )
8% Ca He - ( " ) 1.2 (4.8) 3.2 ( 10. 7 ) 1.4 (3.9) 3.2 ( 10. 0 ) 5.4 (15.5)
ft Ca Hs " ( " ) 0. 1 (0.6) 0. 1 (0.5) 0. 03 (0.1) 0. 1 (0.4) 0. 1 (0.4)

X Ca H4 " ( " ) 0. 2 (0.7) 0.2 (0.6) 0. 1 (0.3) 0 (0) 0 (0)

# Ca He " ( " ) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

8% CO " ( // ) 3.5 (2.5) 3.8 (2.3) 10. 0 (5. 1) 3.8 (2.2) 3.6 (1.9)

COa " ( " ) 0.2 (0) 0.4 (0) 7. 6 (0) 0. 5 (0) 0.7 (0)

f - VI/ fti 6 E C P at 2 5 °C 25.5 6. 66 2.75 10. 1 . 5. 44

*<1.41 mm Wt /(* 94. 9 (0.360) 76.2 ( 0. 358 ) 95. 1 ( 0. 389) 89.0 ( 0. 337 ) 89.6 (0. 35)

*>1.41 mm " ( // ) 5. 1 (0.220) 23.8 ( - ) 4.9 ( 0. 200) 11.0 ( - ) 10.4 ( 0. 23)

C 67. 47 66. 51 67.80 64. 35 66. 98

JC H " 1. 06 1.21 1.41 1. 17 1. 55

# S N // 1.02 0.41 0. 36 1. 18 1. 34

tfT # 7k# ” (0.77) ( 0. 86 ) ( 2. 46 ) ( 0. 49) (1.28)

fit Et# " 29. 85 29. 56 28. 45 31.52 29. 87

etc " 0. 60 2.31 1.98 1.78 0.26

?3 K g/kg (^) 633 ( 100) 633 ( 100) 633 (100) 633 (100) 633 ( 100)

£ CH 4 " {") 119.4 (18.9) 135. 5 (21.4) 105. 9 (16.7) 152.3 ( 24.1) 134.4 (21. 2)

8% ft Ca He " (") 19.2 (3.0) 39. 6 (6.3) 6. 5 (1.0) 34.2 (5.4) 51. 0 (8. 1 )

# Ca Hs " (//) 2.4 (0.4) 1.0 (0.2) 0. 2 (0) 1. 8 (0.3) 2.1 (0.3)

s

E

X
etc C.H. " (") 2. 5 (0.4) 2.5 (0.4) 0. 5 (0. 1 ) 0 (0) 0 (0)

CO (") 29. 0 (4.6) 23. 2 (3.7) 23. 5 (3.7) 20.6 (3.2) 17. 1 (2.7)

c 0 (") 2.0 (0.3) 2.7 (0.4) 17. 8 (2.8) 2. 9 (0.5) 3.3 (0.5)

f — vu- (/ 49.7 (7.8) 42.8 (6.8) 26.8 (4.2) 33.8 (5.3) 41. 0 (6.5)
/ f — (") 342. 7 ( 54. 1 ) 346. 5 (54. 7 ) 415.6 ( 65. 7 ) 327.5 (51.7) 357. 2 ( 56. 4)

etc (") 66. 1 (10.4) 39. 2 (6.2) 36.2 (5.7) 59.9 (9.5) 26.9 (4.2)

/ $ 5W5 $) 49. 2 (45. 9) 47. 9 ( 45. 3 ) 38.7 ( 34. 3 ) 49.1 ( 48. 3 ) 46.7 ( 43. 6)

- 47



# ft 422 448 452 456 465

ft" x it ^ a °C 774 748 752 748 773
ft ft" x {L E z atm 40 40 40 40 40

#

£

ft

fA iM m kgZhr 0.9247 C . 8048 C .7091 0. 738 0 . 7735

;k ft gZhr 15. 1 4. 0 7. 8 7. 4 2. 3

E ft gZhr 127. 6 111. 1 96.8 100.8 105. 7

ZkSillZhr (ZkSftEitniZkg) 907.8 ( 0. 982) 308.4 ( 0. 383 ) 410 ( 0. 586 ) 349. 4 ( 0. 478 ) 586. 9 (0. 761 )

ft" X irf/hr ( g Zkg) 0. 7954 ( 0. 851 ) 0. 3991 ( 0. 455 ) 0. 4637 (0.6539 ) 0. 3946 (0.5401 ) 0. 5614 ( 0.7280)
4 1 9 — JU gZhr (gZkg) 31.2 ( 33. 7 ) 15. 0 (18.6) 14. 9 (21.0) 14. 7 ( 20. 1 ) 17. 2 ( 22. 3 )

JR HzO gZhr C g Zkg) 112.5 (121.7) 80.8 ( 100. 4 ) 62.9 ( 88. 7 ) 61.9 ( 84. 7 ) 62.7 (81.3)

Sic ft + — kgZhr CkgZkg) 0. 4836 ( 0. 5174 ) 0. 456 ( 0. 567 ) 0. 373 ( 0. 532 ) 0. 4074 (0. 5576) 0.4178 (0. 5418)

ft" X kcalZ nf (kcalZkg) 5812 (4946) 6504 (3225) 6479 (4236) 6392 (2522) 6089 (4634)

ft JR 9 -JV kcalZkg ( - ) 8760 (295 )
$ ft f — kcalZkg ( // ) 5887 (3046) 6210 (3521) 6220 (3309) 6080 (3390) 6020 (3262)

'JtPrtft'Xjfcgil cm/sec, H2 (AGSft'x) 2. 12 (1.85) 0. 70 (0.91 ) 0. 936 (1.06) 0. 795 ( 0. 897 ) 1.367 (1.308)

7k S m ft # IZ hr ( ^Zkg ) 480.3 (519.4) 180.7 ( 224. 5 ) 236.4 ( 333. 4 ) 209.8 (287.2) 326.5 ( 423. 4 )

h2 IZhr C^Zkg) 427.5 ( 462. 3 ) 127. 7 ( 158. 7 ) 173.6 ( 244. 8) 139. 6 ( 191. 1 ) 260.4 ( 337. 7 )
4 CH4 " ( " ) 303.5 ( 328. 2 ) 215.2 (267.4) 242. 3 (341.7 ) 205.4 (281. 1 ) 755. 1 ( 330. 8)
5% C2 He " ( " ) 19.0 ( 20. 5 ) 4. 41 (5.5) 4. 9 (6.9) 3. 5 (4.8) 6. 5 (8.4)

ft' Ca Hg " ( '/ ) 1. 0 (1.1) 0 (0) 0 (0) 0 (0) 0 (0)

X C2 H4 " ( // ) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

rt Ca He " ( // ) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

i CO " ( " ) 37.4 ( 40. 4 ) 29. 1 ( 36. 2) 30. 1 (42.5) 29.0 ( 39. 7 ) 30.6 ( 39. 7 )

C0a " ( " ) 7. 0 (7.6) 22.7 ( 28. 2 ) 12.8 ( 18. 1 ) 17. 1 ( 23. 4) 8.8 (11.4)

H2 Vol ( ) 53.7 ( 28. 2 ) 32.0 ( 15. 0 ) 37. 44 (17.62) 35. 39 ( 16. 89) 46.4 ( 23. 2)
£ CH4 " ( " ) 38.2 ( 62. 4 ) 53.9 ( 78. 8 ) 52.27 ( 76. 64 ) 52.08 ( 77. 40 ) 45.4 (70.9)
8% C2 He " ( // ) 2.4 (6.9) 1. 1 (2.8) 1. 05 ( 2. 70 ) 0. 86 ( 2. 24 ) 1.2 (3.2)
ft" CaH, " ( /' ) 0. 1 (0.4) 0 (0) 0 (0) 0 (0) 0 (0)

y C2 H4 " ( " ) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

ffi C3 He " ( // ) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

b6 CO " ( " ) 4. 7 (2.4) 7. 3 (3.4) 5. 64 (2. 63 ) 7. 34 ( 3. 47 ) 5.45 (2.7)

CO; " ( // ) 0. 9 (0) 5. 7 (0) 2.75 (0) 4. 33 (0) 1.57 (0)

- JV 16 * C P at 25%: 4. 21 3. 78 3. 12 3. 08

^<1.41 mm Wt$K(ftftM) 87. 2 (0. 33) 94. 3 ( 0. 364 ) 93.8 (0.338 ) 94. 3 ( 0. 346 ) 85.5 ( 0. 334 )
ft ^>1.41 mm " ( " ) 12. 8 ( 0. 23 ) 5. 7 ( - ) 6. 2 ( 0. 227 ) 5.7 ( - ) 14. 5 ( - )
+ C 63. 50 78. 92 69. 31

7C H 1. 27 1. 54 1.27

ft s N -" 1. 16 0. 77

#r ft Tkft ( 1. 29 ) (1.75)

1 Vt Eft 33. 39 27.83

etc // 0. 68 0. 82

g Zkg (%) 633 (100) 633 ( 100) 633 (100) 633 ( 100) 633 ( 100)

4 CH (") 175.8 ( 27. 8) 143. 3 ( 22. 6 ) 183. 1 ( 28. 9 ) 150. 6 ( 23. 8) 177.2 ( 28. 0 )

66 ft"
C2H (//) 22.0 (3.5) 5.9 (0.9) 7. 4 (1.2) 5. 1 (0.8) 9.0 (1.4)

Ca He " (//) 1. 8 (0.3) 0 ( 0 ) 0 (0) 0 (0) 0 (0)

X
etc C.H. ,z (") 0 (0) 0 (0, 0 (0) 0 (0) 0 (0)

t*.
CO - zz 21. 6 (3.4) 19.4 (3. 1 ) 22.8 (3.6) 21. 3 (3.4) 21. 3 ( 3. 4)

CO - (") 4. 1 (0.6) 15. 1 (2.4) 9. 7 (1.5) 12. 5 (2.0) 6. 1 (1.0)
JR * — JV - (") 31. 3 (5.0) 17. 3 ( 2. 6) 19. 5 (3. 1 ) 18.7 (3. 0 )
Z ft +■ — - (") 328. 5 (51.9) 386. 5 (61. 1 )

etc - (//) 47. 9 (7.6) 38. 3 (6. 1 )

l>( * (E # ID $ 47. 7 ( 48. 1 ) 43. 3 46.8 44. 2 ( 38. 9 ) 45.8
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m # ft 468 471 425 431 434
# X a °c 742 764 714 747 759
# X it E ft atm 40 40 50 50 50

#

Ip

ft

la Ift. m kg/hr 0. 884 0. 7069 1. 02 1 .053 1 .468

;k ft g/hr 4.4 1.4 12.9 9.6 13. 4

0C ft g/hr 120.8 ! 140.8 145.3 202. 6

/kXill/hr ZkXZ-Pttilnf/kg) 144.9 ( 0. 165 ) 1038. S ( 1.47) 906. 1 (0.888) 966. 3 (0.918) 973. 3 ( 0. 667 )

# X irf/hr (g/kg) 0. 2878 (0. 3272) 0. 8421 (1191.3) 0. 6926 (0. 6790) 0. 7012 (0. 6659) 0.8195 (0.558)
# f — Vl/ g/hr (g/kg) 0 (0) 32.1 ( 45. 4 ) 62.0 ( 60. 8 ) 47. 2 ( 44. 8 ) 66.8 (45. 5 )
4k H2O g/hr (g/kg) 21.5 ( 24. 4 ) 126.8 ( 179.4) 128.4 ( 125.9) 107. 6 ( 102. 2 ) 135. 6 ( 92. 4 )

ft -v — kg/hr (kg/kg) 0. 5411 (0.6152) 0. 3498 (0. 4958) 0. 566 ( 0. 555 ) 0. 5578 (0. 5297) 0. 8216 ( 0. 560 )

#
# X hal/ nf (kal/kg) 6169 ( 1775 ) 5308 (6323) 5548.7 (3768) 6036 (4019) 5977 (3337)

ft 4k f — VI/ kcal/kg ( " ) 8860 ( 539 ) 8570 (384 )

5: ft * — kal/kg ( " ) 6340 (3900) 5790 (2871) 5775 (3205) 5801 (3073) 5602 . (3128)
^ ^ cm/sec, H 2 0. 328 ( 0. 651 ) 2. 399 ( 1. 95 ) 1. 594 ( 1.218) 1.756 (1.210) 1.790 ( 1. 027 )

7k S m # # ^/hr C ^/kg ) 61. 1 ( 69. 5 ) 486.5 ( 688. 2 ) 463.6 (454) 579.0 ( 549. 9 ) 593. 5 ( 404. 3 )
h2 £/hr (€/kg) 83.8 ( 95. 3 ) 552. 3 (781.3) 442.5 ( 433. 8 ) 387.3 (367.8) 379.8 ( 258. 8 )

A CH4 " ( - ) 146.7 (166.8) 234.4 (331.6) 163. 1 (159.9) 229.9 (218.3) 328.2 ( 223. 6 )
C2 He ( " ) 3. 28 ( 3. 73) 24.9 ( 35. 2 ) 45.6 (44.7) 45. 4 ( 43. 1 ) 23.7 ( 16.1 )

ft Ca Hs ( " ) 0 (0) 0. 46 ( 0. 65 ) 4.9 (4.8) 0.9 (0.9) 1.8 (1.2)

X C2 H4 - ( " ) 0 (0) 3.88 ( 5. 49 ) 0 (0) 0 (0) 0 (0)

m Ca He " ( - ) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

R CO " ( " ) 23. 90 (27.17) 25. 1 ( 35. 51 ) 27.6 ( 27. 1 ) 29.7 ( 28. 2 ) 62.1 ( 42. 3 )

C02 " ( // ) 30. 20 ( 34. 33 ) 1. 14 (1.61) 8.9 (8.7) 8.0 (7.6) 23.9 ( 16. 3 )
Ha Vol ( cot ^ ) 29. 11 ( 14. 4 ) 65. 58 ( 37. 7 ) 63.9 ( 35. 1 ) 55. 2 ( 27. 9 ) 46.4 ( 23. 7 )

A CHi " ( " ) 50. 96 ( 78. 5 ) 27. 83 ( 49. 8 ) 23. 5 ( 40. 2 ) 32.8 (51.6) 40.1 (63. 7 )
gSc C2 He " ( " ) 1. 14 (3.1) 2. 95 (9.2) 6.6 ( 19. 8 ) 6. 5 ( 17. 9 ) 2.9 (8. 1 )

ft Ca H8 " ( " ) 0 (0) 0. 05 (0.2) 0.7 (3.0) 0. 1 (0.3) 0.2 (0.8)

X C2 H4 " ( - ) 0 (0) 0. 46 (1.3) 0 (0) 0 (0) 0 (0)

11 Ca He " ( " ) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
CO " ( // ) 8. 30 (4.1) 2. 98 (1.7) 4. 0 (2.2) 4.2 (2. 1 ) 7.6 (3.8)

C02 " ( " ) 10. 49 (0) 0. 14 (0) 4.3 (0) 1. 1 (0) 2.9 (0)
f - VI/ % a C P at 2 5 °C 3.18 3. 55

4 < 1.41 m Wt^ (*E#&) 87. 3 (0.338) 75. 5 (0.311) 93.0 (0. 40 ) 90.7 ( 0. 35 ) ' 87.8 (0.364)
ft 4 > 1.41 mm " ( // ) 12.7 ( 0. 243 ) 24.5 (0.268) 7. 0 ( 0. 27 ) 9.3 ( 0. 24 ) 12.2 (0.227)

C 65. 98 67. 31 65. 02
TL H 1.99 1.59 1.57

/4 N 1.44 0. 99 1. 15

11 # zk# (1.38) ( 0. 69 ) (0.73) '

{ s m Ek# " 28.16 28. 03 31.72

etc " 2. 43 2. 08 0. 40

ft sft. g/kg (^) 633 (100) 633 ( 100) 633 (100) 633 ( 100) 633 (100)

£ C H (") 89.4 ( 14. 1 ) 177.6 ( 28.1 ) 85.7 ( 13. 5 ) 116.9 (18.5) 119.8 (18.9)

ft
CaP 6 (-/ 4. 0 (0.6) 37. 7 (6.0) 47.9 (7.6) 46.2 (7.3) 17. 3 (2.8)

Ca Ha " (/ 0 (0) i-o (1.7) 7.7 (1.2) 1.4 (0.2) 1.9 (0.3)

etc C.H. " (") 0 (0) 5. 88 (0.9) 0 (0) 0 (0) 0 (0)
0< * CO /') 14.6 (2.3) 19. 0 (3.0) 14. 5 (2.3) 15. 1 (2.4) 22.7 (13.6)

CO /') 18.4 (2.9) 0.9 (0. 1 ) 4-7 (0.7) 4. 1 (0.6) 8.7 (1.4)
4k -VI/ - (/ 42.2 (6. 7.) 56. 5 (8.9) 41.7 (6.7 ) 42.3 (6.7 )

£ ft (//) 366.2 ( 57. 8 ) 356.5 ( 56. 3 ) 364. 1 ( 57. 5 )

etc " (") 49.8 (7. 9) 51. 1 (8. 1 ) 56.2 (8.9)

K ID $ (^ X a tD $)

%

50.4 44. 5 (42.2) 47.0 ( 43. 7 ) 44.0 (42. 5 )
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4 — 1 L/&6IC

o v 5#x<kyo4z%-e(±m#/iKj^"c&ao

200 °cjaTo&j^T7K300°c#&^^yf 

# 400 °Cj^±T^6o^tl(i±^#%^7%O^^(DMT&5^, 5^bmKj:"3

f 6®K^L, ^#Mb7R#(±0Wtil:7K#6 6 ^(C 300 — 700 ^(D^UWBTAGS ^6 C 6"C 

^6o C®^m#^±-cmML/:^0&^^-6#A;T^6j:9lC, S^(j:400 - 600 °C®^

500°C#&T5^^f7mK^f6?g%(i, 4^06 C6,

7Km#^{bo&J^^$%Km^5c6^oI#6/j:63o yg#Ao##^#mLj;36-4- 

"C(i, %Ef6C6, &&M4##(D#mK:j;-3T, yg%A®7K#(hoK^#tR#^i#^:^-^a#f 

tommmi), 5^o#^/fk&^:Ef6a?6#^ 3^,60 %

flTU/lWo

L T L a 9 % 6", AOETIC ^ H- 6 ^igKjS^m0f 6 ##±0@ A $

63^^T#)&53o

6o*@f2n% C.Oj:9/j:#ja^6,

^o#(cz^T, ei#, ##,



4-2 mm
4-2-1 ^#Mggj3j;0v5%

-5^6 u-c, *m#-e^

AL, ^ooe^A#, m

#(i, 32 - 60 Tylermesh®AW^5mgd.a.f.^^#6L, ^ 900 °Cco^#!#-Cg 

^^ZCXT;i/3"y^A#^^flf^l-50atm, 0- 2000 Ncc/mMO$E@-e^t:^-Wr, #^#0#

Am^m(i^D54^5%M#^eKE

L/co6inieir&6o

^#^&@®##&|E]4 — 1 K/Ts^o SJSWfirtS 3. 35 mm, 9Vilk 6. 35 mm, H $ 1 330 nm©SUS 304

-TP-scm-emm^ 480rnm®mm^m^±Tic##ir#, %

from
Ar flow meter

^m1

thermo
couples'

sample
"Ty

J^-ball v.

reactor

electric
furnace

#

q] wet gas meter
€>—tXh

WW

gas jet jy
*—in575^J

to rec.

»to

gaschro.

gas holder

to vac. pump

4 - 1
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4 - 3 mmm

4-3-1

E^l atm, Tvi/3'y#A# 2000Ncc/^M'e^B#^&^{b^#/:6#®^&|g4-4K^i-^ 

El® ckoK, lOsec ^#50.3 ^T^ols]

#K, ;K#, —

"Wrf—‘AETf $) 60

c®-3$%&^®7c##fm®j#wi, 9oo°c®^a#m:

^60t>fl6o At0#&T(4:^#^'900°C$T^#'#-6®lc#10sec®^^^

^®^, BS#(a#^m#lc&6&6M6o —550

°cmT"e@E(cj:^y, ^ 650°cir^fy^, ^800°CT^

^m<b^m^j:c;7Km(i8oo°cja±T^^^#f6o c®=koK,

3. 3 °C/mm®#^gg®#A®#%^5%#7^®#{S6EI 4 - 4 ®4X##—^6%6IC#-#-6B$

conv.

—Xs—flp^s
CaH8 
—□—
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>
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o
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05 10 15 20 25
Reaction time (sec)

EI4-4 7t]latm(c^kt6KlG% #^iR#®##^b(900 °C)



omiXd:, L/:^-oT,

4 — 3 — 2 Et^jisJ^ 'E)#Zra.iSS©i^S

g^jSOatm, T;i/3y^A#2OOONcc/#z®W^0M^:^EI4-5(C^^

#^4%m^|g|4-4^j;C;EI4-5^6^a6, #4-lK^L/:o j:b 

3. 3 - 1 l^#EL/:o 3. 3

latmcDmmom'e^, ^cK,

L, — Jj, 50atmc7)S,iStin^!Tit, 0 {6^0 1^#® C 6 (1 Anthony ^>K ckoT&fR

#:%4-1 ;±, g^soatm

L/:^-oT,

##6LT(i, ^-;i/m^#?mm-e^bL, ^Xyy-6LT#l^:^o6#^^fi6o %0gf

ac6(4:,
50atm(c%gL

#4-i K ^ y- 6

Experimental
condition

Conversion ______Yield of gaseous products (Ncc/g d.a.f.)
(% d.a.f.) H2 CO C02 CH4 C2Hg C2H4 C3H8 C]Hg C4Hg

Slow heating at 
3.3eC/min up to 
900°C

50.5 123 46 30 41 6.3 2.0 2.2 2.6 not
measured

Rapid heating^ ^ 50.3 166 60 25 38 6.8 27 1.2 7.9 3.0at 1 atm

Rapid heating 
at 50 atm 200 59 36 86 1.9 28 trace 0.8 trace
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PlkT#! i, (C, 7 - 6 L'j;

k^6/:36C(i, {ML, Cfl

^^T#^. 6 C 6 7:'^, 0, K

#% ^((iSustmann^lc^^T,

^ ^ K j: -o T, ^ 6 k

^flTU6o

:a±(i^#maRo%%K^KMf 6mm-e* 6#, m/:K

900 C(C#f$^aTL^6Z^!O'/-y (IEI4-2) ^#At6o C(D/:Aim^^(i^K@7(7)

L, #4-1 1

%fyy, yob°ixy#®^fo^{b7K#®4X#^#L<i#%f 

6o fa(CLT(i#4-lTVfye#^%

L^u®(i3 H-^Uo B^^^(D^#;%ft:7K#(D j; 3 

#T(j:, ^%^{b7K^®^(i#L<^^:L^^^%kL/j:Uo coA^^T&6^, ccTii 

* as%#<b7Kmo##, ^mm^ib7K#o*mtb, ^fo^kTKmom^.mtb-

i>tl£o

% f lx y#o^m$D^<L7K#(Dt#m^l#m^{b7K#(D^^#(cz 6 6 60 c oe#(d:@AT

^ig%^Tiatm^^50atm(ct0Ef66, 7KK /7y(4:^[]L,

yy(j:^^f"', J:^y, yo/<y, 7°ot:yy^M^i'6 (#4-1) o i3q^^T(iT 

vi/3 yoMmmm^fG] UK LTL^6^^, 50 atm

Z.#{b^$0t#%(i^6LTf-7i/R®^{l:##K^H-6^7K#, H###jo:WC0 + H20 

coz +Hz ^6"Kj:66#^^^6o o^x#) +

HgO-^CO + Hz #4-l®j:3lcia]^#TiR#K%/Lk^{b^^L^(i,

kE0f%lU(c y 7 h %fDK j: 7 y% LTU5^6T(i%U^k#^ti6o

/ 7 y^mm^ck^j:7 y#0M#:^{b/K#(Dm{k(ie(7)$$#^L, ;%##2W 

^#(c=k 0/7 ^ft6o

^ #.6%#:V:=t&m#.m%0:&mMLTt), latm, 900 c, Tvi/3'ymA# 2000 Ncc/minCD6#, 1.32ccm

Z#bUty/- 9. 2 msec
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& 350 — 600 °C®^^—

L, ±6 LT;j<m, 6oo°c^±o^m#^#gmm6 u/:o

(i, g|4-3^67 7T(d:&6^

$60 #—mi^omWsmf&Amo.? sec)6^ 1.7 sec0^K)|2C^C675#^

^g&Pg^J&liLfcd^Tl.? sec^^l0sec$T®^6^:5o -ece, g|4-4^i3#

J3%a^#mi-6C(h(cj;r)Tm#:Mb7Kmo^@Be^^^a66^6^T#6o CZ:T, g|4-4® 

#f# (E^]l atm,T7i/3'ymA# 2000 Ncc/min) T(±,

fi^Lti^o ^©Di^ftoTt, #%, W7l<bafe£ vii^p bL T tb 5JxJSA, iMS

Ctl^rS^K^ATgfWL/:^,

-e^fr#^Kj: j; 9c^b^m 4 -

2 K, 4-8 C##f ^i-o

4-2 MJ^zC^ckC/igm^

Reactions
2C2H6 —----- *. 2CH4+C2K4 (1)

C2H4+E2 -------*■ CgHg (2)

2C2H4 —----- -- C4H8 (3)

C3H8 ------—»> CH4+C2H4 (4)

C3H6+H2 ---------*• CH4+C2H4 (5)

C4H8+H2 ---------> 0.714(CH4+C3H6)

*0.28 6 (C2H6+C2H4) (6)

Reaction No Rate equation Rate const.

(1) rl=kl[C2H6l ki=ll

(2) r2=k2[H2][C2H4] k2= 4.5

(3) r3=k3[C2H4l k3=l.l

(4) r4=k4[C3H8] k4=36

(5) 1/2rs=ks[C3H6J[H2] kg=155

(6) 1/2r6=kg[C4H8][H2] kg=210

rj_ ; (mol/sec/lit)
[CmHnl ; (mol/lit)
ki ; (1/sec) or (lit/sec/mol) or (lit1,/2/mof'/2/sec)
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300 200 100 50 10
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at#K(j:Runge—Kutta-Harver^^^u/:o

A^'y^A##, EA50atmiT 2000 Ncc/min,f®#T(iS^MCj±#J-#-5m^imAL/:o,

4—4 Jofo 0 (C

E^&ct^Tvi/^yaAa&a^K^A,

j: L /: o ^(: 6 Lf:o

66 f (C6 C 6 ^ 5 o

(3) l#E, ±6LT7-;i/#6at)^6—

(4) 3.3°C/min(D^#^]ig^O#^K^T^3gt[]#'e(±J:7yy, 7°ab°L/y#@A8S%

6, C^li3(DA^%^ib7K#(i^7yK$E#LT^<0

K(±, E^^ak^Tyi/^y^Aa^^^D^^afca-DT##

J; < mw-a c
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S§.J$£>#aEl —

5-1 \z\^m^

2 oo^sm oti^So il,

^3 1-305%#, {b#^#Kmc)^T,

6 1100'Cja±0#^T(±, $/:, WW

5o

^K(±, L^L,

#tm -e# A)3%# ® g a ^ ^ ^ f-om% ^#/j\ 6 /i a ^ ^ ^ 6 @ A ^ $

A&f CT,

5 - 2 imute

j; (Dfr-o/Zo

1) B^(±C, H, N, 0,

2) #'%4kAG%4W, H2,0„,N2,H20, CO, C02,CH4,C2H.,C2H4, CgHa.CaHe, 

CaHg, NO, NO2, NOs, NH3, HCN, H2S, SO2, COS O2O@0#%6*&^# 

(f'777^ h)

3)

$f, S^ikg

Lagrange ^5%

## (RIPS) L/:o

CT##IAtiT, 5 c 6(c L/:o

65



2) *"%{b^Eg®^)3%#%6^7 7 7 4'HC/j:6o

3) ^.^#7.6^ 7 7 7 i

g]5-10j:7(C^:(9, Hess

AH. = J% { Cp (5^) + Cp (#%<(:#]) } dT+A HTg

+ 1{ Cp(f'7 7 7 d h) + Cp } dT ..... (1)

6^6o ^xikW#^6@#0djAO/lLK^a:f5K(±, ^J5#AH-rg (cZ^S^6#%4b 

^J6^, #X/fa^Tg$TtO#^^6^#^2b6o ^9-#"6 6(1)^®# 1^6# 2 ^(±$8^^^, 

6C6K%6o (X)

^T#6o #)LX = 0^6(f, ^/:X>0^:^

X<0^: 6 6K^6o

6C6-e(l)^^3
X=AHo-y" { Cp (7'7 7 7^f H +Cp (^#%) } dT...... (2)

Tg

6%&o x^-^^a^K,

gf#±#/:^:^^^'Afi5^#(±^;('AlEl5-2(c, co^f#7C^A^Aa+#0olt^iKI^'7f:f'o $ 

fc, f^t)^^^#4]0^7 7 7dh^m^LT^och^6A^, (2)^6^#^?

7 7^ ha^6^J^i-6 7°a7'7^®—^^^T(C^:fo + 800 —

1200 °C, l-128kg/cm^^UT^%{bf6B$(D^#%/fL^^^A^yD7'7A-C&6^, m 

;f](d#l'"Cdb5o

(5^4- Tg
A HTg cmm)

|J9g{cp(S^) +CPWMfc)W)} dT

(AsK#^ + 7" 77 r4 b) T g

f 298 rJ _ {cPC^^l + CPCy^yT/f H^dT

1%) 5 - 1 A(D^%g

— 66



( Temp., Press., 0%)

Eps< X< 0.

HaO -

X < 0.
no

Z= 1.0 HaO - 0.

HzO = HaO-Z
= Z/2

H20 = Hj0 + z
Z/2.

V A y

gi5-2 h

5 - 3

5-3-1 g#,

%<kAl^±®##^A(c^LT, COTT(±^^, COg(j:l#%,

7hf%^ (CO + HzO-tCOz +Hg) ^##L, CO®M^, Hg^COgOteAO^^Uao ##
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Pressure (kg/cm2)

5-6

800 °C, lkg/cnf;0.4567 m=/kg, 800 °C, 128kg/c#; 1.6756nf/kg 

1200 °C, lkg/cm';0.2081 r]f/kg, 1200°C, 128kg/cnf;0.3643 nf/kg

CO, H2, CH4, C02§MiilSff<!: 5 - 8 - 5 -lllc^t* 0 CO£j&l

EI5 - EI5 - 7 07Kmma^J5^(C^Ll#mf a®T^7 h

® 1.0

I 10 IOO
Pressure (kg/cm2)

m 5 - 7

— 71



As'AiiSJKEfUif, 7kS9.it fcitL 7 7 Hxt6fciiE/E< UZ>&, WST-77HxlLT'EfiSES 

EEtfflH2*i «*'/«« 4 ft, H2»ft(iffi*i>££ LS LffliEftft5„ -*, ->7l.R6i«

KfElE E (OCOEIiSELCOzEliiiJlDftS £31/ 6ft5o »*x%SE«%£Jfz.WMtiMM'P77

h KJSK-f¥ 7 CO2 6KSiJir7)5i#i-fc sbSEih 6 = t fcffi#7»t±^#"x{bStT«R[E*£ 

*KiSlin1-5.6s, 56* *" x E SUi EiS A x © B # © ft to ffi T E 5 = tfxE£K©»»£*-S £, 

fi-B7?*5st', <, $ft%#x#w%i.ft

&&£, @ST&&li£'Hz, C02©£s£**^<, 77 l-Sie^AvUcEL5C

l£t!COim
1000 EftEft&EETftxE L/:#©####£ ##E£©M#&El 5 - 4ICtREo 

SS:»"x<bK-ii'$ti#*e:l±, EftEfftcS LTHEE5l*[S]*sM 6>ft-5„

®±T'I±, SEKft-Blit" COASSEL, CCMtigln L, S.ET'li li £ A t"E E$ L ft l' CH4©EeK

*is*o0 #z§£mmi±!±tii)m<t£%tmut&o ctuiau&j&iim&w&z,
7kS9S(±KElc ft 5 ti £"#*K-.£5g £ ft i), K S E ©#717££lflS6<jT*3„ tftli, KEE'liSi# 

©KERtEEWE ft£E|2'C+ 2 H2^ CH4®E7ft%«lKtS;'0S4:gK4bftgS$£SI2?ft5<) 

c 9 Lft%#ElG©##©ftto, 8n A"xiWt±EftAs±65-6 liE'tiT Lft,

#m*©B# 5K#xE#K*&fBA5K©mmE*f 

S#h.lf, 8-#t4*K*Efft#i#*©®e*El 5 - 5©E?l£:S£tobft5„ *S«*»5it8Df 5 

lit", 5cE*"xEftgES«*EAft§flnE-5o ,«£»* 15 *C65 £, SKfflSiEft'ftTliiftMK 

EEL, M**x©-giB#KE ^T, ExE^mKeSuZES C tfrfofr&o ©©Eoft#* 

45&#7*ft'H, %Em-T*$"5 £-14#', t©@*, C + H2 0^ CO + H2ft £'©R#lK 

StitttiSn, H2 EsS,E^ftif x©ffiT*sig# 5o

5-3-2 5cE:»"xE6-e®ibK

0 5 - 3 ~ 5 - 5 "/Eg® SE £ »"x E#t4tt £ ©HSE KLiESS, Eft, .##*©##£# 

Hit £ 7 Lfc£t*6<Jtiltt$li-eftft I) fflfigt4E&.£„ LftL, ExE$#©##£mBK# 

itESKii, #%©,9ft©ftxE#tA©*E£i±iREa,E#ft'ftac L5t, IjiEOEn 7"y Alt

ftt^r, Af#K&K#+7kmmT*"xELA#©, EA*"xEa?©##aic&iiy-ag csoo

~ 1200 °C) , Eft ( 1 ~ 128 kg/cm2) Ol'f^HLfc, ETltg-#t4#C'£ ©%E£EE. 

-Eglt^E

55E*"xEK,Ex$E-#S*®fie • EftKESEEE® 5 - 6 Kt £to50 ®*«l±EftE'i< < 

ti^iit'SEESo c©(giS]tifig»5fi< fiaiit# n\ 4ft#EftKftEa##EEiaE£* 

KtiJnESo C 7 Lft(i|5]©—0ij£EE t ?A®a 13 T* 5o

800 °C, 1 kg/cm2; 0.4682 m’/kg, 800 t, 128 kg/cm2; 0.3199 m’/kg 

1200 °C, 1 kg/cm2; 0.5176 m-/kg, 1 200 ft, 128 kg/cm2; 0.4902 m'/kg
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)^TL, CO zi3CH4(i^K■ M&tii _t#t 6, 61 f:6/iIf,

800 "C 1 kg/ cm2; h2 4 0.9 8, CO 5 3.8 2, CO z 4.0 3, CH4 0.7 6

8 0 0°C 12
8 kg/cm2; h2 24.64, CO 16.40, CO 2 3 3.6 4 , CH4 24.7 7

1 20 0"C 1 kg/ cm2; h2 3 7.3 4, CO 62.15, CO 2 0.0 3, CH4 0.0 4

1 200'C 12
8 kg/ cm ; h2 3 3.7 0, CO 58.29, CO 2 3.5 6, CH4 3.9 7 ##

10 100 

Pressure ( kg/cm2 )
5 11

- i7(c$6&65o

^l6o 800 "C, 9OO'CKm6a6#/J\#(iCO2^(cj;6^maf&T0#^^, CH4^5%0^
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FREE ENERGY MINIMIZATION METHOD 
DIMENSION A(20,5),GlBBS(2l),HF<2 1) ,FGAS( 20 ) ,CGA SJ 20),FRTG ( 2_0 ) 
Y(20),X(20),RR(5,5),PAI(5),P(7,7),GENSO(5),GPH2b(20),GCC(2Q),- 
SOLTC7),ALF(5),GI5(2l,l9),UHEN(7),XP(7,7),XB(7),VW(7),1P(7),- 
GP100C20),GBYG(21),GLBG(20),GCAL(20),-
CALC20),B(5),CCP(21,19),HCP(21),HGC(21),XYZ(lC,23),NUMN(lO)__________
REAL N2
CHARACTER SPEC( 24) *5/ 1 H2 * , ' 02 * , ' N2 ' , 'H20' , 'CO' , 'C02', 'CH4' 
'C2H2','C2H4','C2H6',' C3H6',• C3H8',1 NO','NO2', 'N03’,'NH3*
'HON','502','H2S','COS','C(S)','TOTAL','-F(X)','X/Y'/,SAM*1Q 
DATA CAL/3050.,3*0.,3020.,0.,9530.,13900.,14900.,16610.,22000.,- 
22450.,8*0./
DATA HF/3*0.,-57.7979,-26.42,-94,054,-17.895,54.19,12.54,-20.239,-
4.38,-24.821,2].58,7.91,17.,-10.97,32.3,-70.9^7,-4.88,-33.08,0.I___
DATA SAM/'TAIHEIYO COAL'/,02,N2,H2,H20/4*0./,HC0AL/7961./
DATA GENSO/77.8,6.0,14.9,1.1,0.2/
nerr=o
I A 1R = 0
AIR=0.
IG=20
M=5
IC = 1 s
emin=i.oe-io
EPSZ=1.0E-70
ISW = 1 
R = 8.31441
zr=o.2
Z(u = ZZ~. 01
READ(10,*)(CGI SC I,J),J-1,19),1=1,IG+1),((CCP(I,J),J=1,19)
1=1,IG+1),((A(I,J),J=l,5),1=1,20)
DO 111 N=l,IG 
HF(N)=HF(N)*4,184*1000

111 CONTINUE 
rlqs=o.
RLL=HCOAL*RLOS/10O.
DO 3000 NTSET = 800,1200,100.
TEMP = FL0'AT(NTSET)
ISUB=0
IPAP=1
DO 3000 IPRE=1,8
PRESS=2.**(IPRE-1)
DO 95 K=1,7
DO 95 N=l,7 

95 P(N,K.)=0.
P(l,7)=l.
PCM+IC+l,IC+1)=1.
T0TLY=0.
NTEM=TEMP/50.-5.
DO 90 N=l,IG+1 
HCP(N)=CCP(N,NTEM)*1000.

90 GI3BS(N)=GISCN,NTEM)*4.184 
DO 110 N=l, IG
FRTG(N)=(GIBBS(N)+HF(N)/(TEMP+273.))/R 

110 CGAS(N)=FRTG(N)+LOG(PRESS)
CCOND=GIBBS(IG+1)/R 
02 — 0.
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H20=0. 
I PT = 0
SIGN=1.
□ S 1 GN = 1.
SIGN=1.
OS I GN = 1.
KAISU=0
Z02=ZZ
ZH20=0.1
HHH=0.
KZ02=0

100 H20=HHH
KZH20=0

101 IF( I AIR.NE.O) N 2 = 0 2 *- 7 9 . / 21 .
I F CIAIR.NE.O) AIR = 02 + N2

99 GCCM=0.
HGCM=0.
Al=H2U/22.4*18.0148
A2=H2/22.4*2.0158
A3=02/22.4*31.998
A4=N2/22.4*28.0134
SQ=1./(A1+A2+A3+A4+1.)
CAH2=H2*3020.
C0W=5Q*100
B(1)=GENS0(1)*SQ/12.011

KAISU=0
Z02=ZZ
ZH20=0.1 
HHH=0.
KZ02=0 

100 H20=HHH
KZH2O=0

101 IF( I AIR.NE.O) N 2 = 0 2 * 7 9 . / 21 .
IF(IAIR.NE.O) AIR=Q2+N2 

99 GCCM = 0.
HGCM=0.
Al=H2U/22.4*18.0148 
A2=H2/22.4*2.0158 
A3-Q2/22.4*31.998
A4=N2/22.4*28.0134 
S@=1./(A1+A2+A3+A4+1.)
CAH2=H2*3020.
C0W=5Q*100
B(1)=GENSD(1)*50/12.011

_______ B(2)=(GENSU(2)+(A2+Al»2.0l58/18.Q148)*100.)»SQ/1.0079
B < 3) = <GENSQ(3) + (A3 + Al*l5.999/18.0148) *100.') *50/15.999

_______ B(4)=(GENSQ(4)+A4*lQ0.)*50/14.0067___________________________
B(5)=GENSQ(5)*50/32.06 

1901 NEXT=0
XC=EMiN
TQT1 = T0TLY 
DO 115 N=1/IG 

115 Y (N) = . 5
T0TLY=0. 
TQT1=0.
DO 120 N=l,IG 

120 TOTCY=TOTLY+Y(N)
500 CONTINUE

* CULCULATION of THE EQUILIBRIUM COMPOSITION ********
DO 1000 LOP=1,10 
IL0=L0P
IFCNEXT.EQ.O.AND.LOP.EQ.l) GO TO 1000 
55=0.
DO 130 N=l,IG

130 SB=5B+FGA5CN) 
UHEN(6)=SB
DO 140 1=1,M 
DO 140 N=1,M

140 RR(I/N)=0•

ALF(N)=0.

160 ALF(N)=ALF(N)-hA(K,N)*Y(K)

DO 150 I=1/IG
RR(N,K)=RR(N/K)+A(I,N)»A(1,K)*Y(I )
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150 CONTINUE
DO 170 N = 1/M
SF = 0.
DO 180 K=l,IG

180 SF=SF+A(K,N)*FGAS(K)
UHENCN)=BCN)+SF
DO 190 K=1/M

190 P(N,K+1)=RR(N,K)
PCN,1)=ALFCN)
P(M+1,N+1)=ALF(N)

170 CONTINUE
UHEN(7)=CCOND
DO 204 K=l,7 
XB(K)=UHEN(K)
DO 204 N=l,7

204 XP(K/N)=P(K,N)
CALL LAX(XP,7,7,UHEN,EPSZ,ISW,IS,VW,IP,ICON)
IF CICON.GE.20000) GO TO 2000

123 DO 205 N=l,7
205 SGLT(N)=UHEN(N)

XC=S0LT(7)
209 XBYY=S0LT(1)
222 DO 210 N=1,M
210 PA I(N)=S0LT(N+1)

DO 220 N=l,IG
AP = 0.
DO 230 K=1,M

230 AP=AP+PAI(K)*A(N,K)*Y(N)

220
X(N)=AP-Y(N)*(CGAS<N)+LOG(YCN)/TOTLY))+YCN)*XBYY
CONTINUE
XXC=XC
IFCXC.GT.O.) GO TO 245
FMM=0.
DO 243 N=1,IG

243 FMM=FMM+A(N,1)*X(N)
DO 244 N=l,IG

244 X(N)=X(N)+XC*A(N,1)*X(N)/FMM
xc=o.

245 xmax=o«
DO 250 N=l,IG
IF(X(N).GT.O.) GO TO 250
IFCXCN)-Y(N).GE.XMAX) GO TO 250
XMAX=XCN)-Y(N)
MAX = N

250 CONTINUE
IFCXMAX.EQ.O) GO TO 300
Z=.99*(-Y(MAX)/(X(MAX)-Y(MAX)))
DO 260 N=l,IG

260 X(N)=Y(N)+Z*(X(N)-Y(N))
GO TO 245

300 TOTLY=0.
DO 270 N=1/IG
IFCX(N).LT.EMIN) X(N)=EM1N
Y(N)=X(N)

270 TOTLY=TOTLY+X(N)
FIG=0.
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DO 280 N=1/IG
2 80 FIG = FIG + X(N)*(CGAS(N)+L0G(XCN)/T0TLY) ) 

FNX=( F I G + XOCCQND) * (-1)
IF (NEXT.LT.3000) GO TO 1000
DO 290 NXT=1,20 

290 XYZ(LQP/NXT)=Y(NXT)
XYZ(L0P,21)=XXC
XYZ(LOP/22)=TOTLY
XYZ(L0P,23)=FNX 
NUMN(LOP)=NEXT + LOP

1000 CONTINUE
«• CONVERGENCE TO ( C=0 ) ***** ^v--K-*»

IF (NEXT.GE.3000) GO TO 1010 
NEXT = N£XT + 10

1020 IF(ABSCTQTl-TOTLY).LT.5.0E-6) GO TO 1010 
1030 TQT1 = T0TLY

GO TO 500
1010 KAISU=KAISU+1

DO 350 N=1/IG 
GLBG(N)=Y(N)*22.4/COW
HGC(N)=Y(N)/COW*HCP(N)

________ HGCM=HGCM + HGC(N)_____________________ __________________________________________
GCC(N)=GLBG(N)*CAL(N)
GCCM = GCCM + GCC(N)

350 CONTINUE
GBYGCIG+1)=XC*12.011/CQW
HGCC1G+1)=GBYG(IG+1)*HCP(IG+l)
HGCM=HGCM+HGC(IG+l)
HCMG=HCOAL+CAH2-GBYG(IG+l)*(94054./12.Oil)-GCCM 
AMAR I =HCMG-HGCM-RLL
IFCKAISU.GT.100) GO TO 2500

_________I F(AMARI.GE « Q..AND,AMARI,l_T.0.05.AND.XXC.GE.Q..AND.XXC.LT.5.0E-5)-
GO TO 1800

I F(AMARI,GT.0.) GO TO 360
IFCKZ02.ES.0) GO TO 370 
I F(XXC.GE,0.) GO TO 380
IFCH20.LT.1.0E-5) GO TO 420 
S IGN = -1.
KZH20=1 
I PT=4
IFCZH20.LT.0.5E-5) GO TO 355

354 ZH20=ZH20/2.
355 H20=H20+ZH20*SIGN 

GO TO 99
380 OS IGN = 1.

I PT = 1
IFCZ02.LT.0.5E-5) GO TO 400 

385 ZQ2 = Z02/2.
370 02=02+Z02*0SIGN 

GO TO 100
360 IFCXXC.GE.O,) GO TO 390 

I PT = 2
KZ02=1.
OS I GN = -1,
IFCZ02.GE.0.5E-5) GO TO 385

400 IFCZH20.GT.0.5E-5) ZH20 = ZH2Q/2_______________________________________________ .____
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HHH=HHH-ZH20/2.
GO TO 370

390 HHH=H20 
S IGN = 1.
IPT = 3
IF(ZH2Q.LT.0.5E-5.AND.ZQ2.lt « 0,5E~5 ) GO TO 1800
IFCKZH20.NE.0) GO TO 354 
GO TO 355 •

420 NERR=1 
1800 GCAM = Q.

G|_BGM = 0 .
DO 320 N=l,IG
GP100(N)=(Y(N)/T0TLY)*100.
GPH20(N)=(Y(N)/(T0TLY-Y(4)))*100.
IFCN.EQ.4) GPH20CN)=0.
GCAL(N)=GPH20(N)*CAL(N)/1QQ.
GCAM=GCAM+GCAL(N)
GBYG(N)=(A(N,1)*12.011+A(N,2)*1.Q079+A(N,3)*15.999+A(N,4)*14.0067-
+A(N,5)*32.06)*Y(N)/C0W 
IFCN.NE.4) GLBGM=GLBGM+GLBG(N)

320 CONTINUE
_______ CONVC = GCCM/(HCQAL + C AH2)*100._______________________________________________________

IFCNERR.EO.l) GO TO 3500 
I PAP = 3~I PAP

3000 CONTINUE 
2000 STOP

END
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