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“aH, koal per mole ®

Hydrocarbon . Renction A * Renotion 77 ¢
127°GF 227°C 427°C 127°C 227°C 427°C
Graphits, C = 3107261 = A1.081 | ~ 82.302 | ~ 41.438¢] — 41.8014] — 41.a804
Methane, CH, - 50.354' = 61,283 | = 62,7203 | —~ €0.004 | — 00.RN3 | — (1] Iy
. Ethane, CsHo = 84,808 | = R0.300 | — BA.AB4 | ~104.280 | ~108.470 | —10a.n8n
Fithylene, Ce¥y . = B1.084 | = 82.824 | ~ B4.402 | ~ 71,104 | — 1.8 | — T72.004
Acetylens, CeHy = 0316 | ~ 90130 ~ 10.817 | - 28,730 | — 28.051 | — 28.010
Propane, Cilfy —=121.523 | =123.808 | =120.300 | =180.003 | —152.328 = 18], 840
Propylens, Cally = 81,417 | =~ DI RO = 08,000 | —120.847 | —-121.710 -122.750
Mnrthy! acetylens, | g~ :

Cally = 81,400 | =.82.003 | ~ 84,483 | = RG.530 | — 81.223 | - &1.mMn
nfatane, Citl(e — 188,820/ | -~101.052 | =1n4.4RR | — 107.300 | —100.132 | —200.a02
1-Butene, CiHy ~127.900 | —135.130 | =133.088 | —-100.890 | —108.21p | ~ 104, 2082
n-l1{exann, Cqlfyq —=232.730 4 =230.240 | =240.002 | —2n0.000 | —203.30n - 215 208
1-1lexene, Callyy —202.28) | =205.3R10 | —~200.012 | ~200.5810 =202.500 | —203 . 04R
Cyclohezane, Cotl;e =220.080 " =228.908 | —230.402 | —2RN, 310 ~2RI,0R5 | —2R4.70R
Bensane, Caliy =171, 700 | —174.800 | —~177.772 -_230.ﬂm| —231.8R4 | -232.078
Methy! oyolohexans,

Cillye ~201.808 | —208.787 | —270.014 | ~220.878 | ~332.427 | ~3733.07¢
Toluene, CrHa =—211.748 | —214.862 | —210.047 | —270.718 | —281.502 —282.404
n-Ontane, Call e =AN8.030 | ~311.9148 | =217.120 | =3R4, 20 | —23R7.30R - AR0 K4
1-Octene, Calle ~270.200 '—28_0.248 " —288.810 | ~aA3.880 | —3n0.4n8 | —asR.22¢
n-Deeane, CroH s —380.830 | - 380.040 | -307.200 | \=477.0an | —483.240 | —183.800
1-Decene, Cjotigg =~3/0.000 | '—0NA. 821 | —A01.020 | "=dq7. 180" Senn. 0 | —4an2.490
n-Ficosane, CigH¢e =760.000 | ~700.800 | ~774.080 | ~04g.200 [ ~080.000 fr—055_ 100
1-Fiicoarns, Ciollgo =710.800 | —720.020 1 —~742.240'1 ~013.700. | ~02n.020 =023.700

* Computed from data of referance 7. :

* RLenetlan A (nvolves tha formation of hydracarhnn plus water,
* Nenrtion 1 Involvea the formation of hydraearhan plus earhon diogidea,
4 Thia reaction (2CO = Cq + €03} does not involve hydrogen,
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o . . Temper-
lozio Keq atare at
Compound \ Which
F - Keq=1.
S271°C 127°C 2271°C 327°C 427°C 627°C 827°C ‘c
QOraphite, C . 18.888 10.113 8.633 4.206 2.618 | + 0.3712 | — 1.061 671
Methane, CHy 24,877 15.603 10,000 6.296 3.5711 ] — o016 | — 2.498 620
Fithane, CyH¢ 37.388 22,100 12,785 8.417 1.835 | — 4.356 | — 8.33b 476
Fithylene, CoHy 10,839 10,368 4.853 0.973 | ~ 1.843 | - 5.855 | — .8.”5 358
Avetylene, Cylly - 4:68” - 0.316 { — 7.364 { -~ 8.103 | ~ 8.056 | — 0.420 | — 9.930 <0
Propane, C3Hy 81,612 20.688 { . 16.301 7.241 0.6‘97 - 8,123 | —~ 13,781 440
Propylene, CIHI‘ 38.810 20,171 10,088 3.250 | — 1.607 ] — B.378 | — 12.677 389
Mrthyl acetylene, ’ . :

Cyll BN 44803 | — 1,180 | — 5.053 | ~ 7.808 | —11.0684 | — 14.150 205
Rutane, Cqllyn 66.052 37.482 20.032 B.228 | ~ 0.207 | ~11.768 | — 19,121 423
1-Butene, Cylly 80.818 27,733 11,007 4.120 | — 2,767 |-—12.055 | — 18.017 383
Rutadiene, C4Ha 36.85¢ 18.665 7.528 | - 0.010 | — 5.457 | —12.705 | —~ 17.508 325
a-Hezane, Calyy 94.031 ; 82.968 27.358 10.049 | — 2.430 | —~19.233 | — 20 992 405
{-Hexene, Cyllyy 70.857 43.404 21.131 6.080 | — 4.782 | —19.397 | — 28.76% 3an
Cyelohexnne, Collya 89,457 40,392 24,903 8.345 | — 3.000 | ~10.052 | — 20,897 303
‘Bengene, CoHy 72.828 41,851 22.844 | © 9.873 | 4 0.658 | —31.738 | — 19.684 435
Methyl eyclohezans; X

Ciltye 100.060 58.857 30.033 10.566 | —~ 3.460'] —22.308 { — 34.338 398
Toluene, Cyily 89.R30 51.458 28,184 12,416 1.4 5.008 | —14/212 | — 24.000 438
a-Octane, Callyg 123. 611 68.305 34.584 1.715 | - ¢.665 | —26.757 | ~ 40.905 3905
1-Octene, CoHyy 108.531 88.738 28.340 7.808°| — 7.008 | —26.922 | —="30.077 378
#-Dreane, Craliag 152.283 83.637 41.770 13.490 ] — 6.800°1 —34.283 | '~ 31,817 300
1:Decene, CioHgo 137.203 74,088 38,547 2,530 — 90.231 34,440 { — 50:580 3
»-Fleesune, CeoHyg 208,041 1 160.208 77.802 22.190 | —18.019 | —71.913 | —106.376 318
1-Fleosene, CyoHeo 280.861 | 150.728 71.878 18.150 | —20.361 | —72.078 | —105.149 3o

¢ Computed from dala of reference 7.
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Temper-

loxse Keq . ature st

Campound " . ! - Which

: o Keq=1.
27°C 127°C 227°C _811‘0 421°C 627°C 827°C c
Craphite, C¥ 20.811 12,263 8.783 B.720 | 2.873 | +0.718 | — 1.088] a7
Methane, CHy 29,630 18.773 12,180 .10 4.82¢ 1.203 | - 2.521 843
Fthane, CsHg 47.204 28.449 18.998 9.28‘..! . 3.748 | — 3.870 | ~ 8.388 518
Ethylene, CHq 20.746| [16.008 f - 0.003 3.830 | 40,007 | — 4.0867 ) — m188| 420
Acctylene, CaHy 8.217 | + 0.0258 1 — 3.124 | — 5.238 | —0.746 | — 8.740 | = 9.0R9 128
Propane, CsHg 68.471 30. 198 22,001 11,840 3.662 | — 7.004 | = 12.856 483.
Propylene, CsHe 51,469 20,681 16.448 7.540 1,168 § — 2.347 | ~ 12.752 4“0

Methyl scetylene,

CyHy 28.873 14,013 8,180 4 0.784 | —5.003 | —~10.658 | ~ 34.228 3R
n-Butane, C¢Hjo 85.864 80162 28,812 13.058 | +3.523 [ —10.2304 | — t0.221 L[]
1-Butene, C(H, . 70,628 40,453 22,147 9.838 | 1,083 | =10.683 | — 18.116 443

1.3-Butadicne, Cytle| 58.664 31348 16.008 B.721 | —1.637 § —11.423 } — 17.004 4ns

n-Hexane, CsH1y 124,640 | . 71,090 40.078 18. 644 3.201 | —17.172 | — 30.142 433
i-Hexene, CoHy2 109.672 62,428 33.881 14.078 0.048 | —17.338 | — 28.91% 435
Cyclohezane, CeHys | 110.173 88.412 37.823 16.940 2.130 | —17.892 [ — 30.n47 “w

Rensene, CeHa 102.243 80.871 36,304 18,408 6.388 | — 0.678 | — 10.R%4 4
Methy! eyclohexane, .

CiHue 140.728 81.047 44.873 20,594 3.221 | ~-19,902 | — 34.513 449
Toluene, CyHs 124.307 | 73.040 | [ 142.004 22,444 7746 | ~31.808 | —~ 24.175 1]

n-Octane, CgHig 163.232.1 - 103,665 B1.824 23.238 | 2,077 | —24.003 | — 41,108 |- 444
1-Octene, CaHjo 144,828 } - 84.099 45.300 19.269 | 40.838 | ~24.178 | — 19.877 431

n-Decane, CyoHag 201.809 118,337 62.970 27,828 '2.800 | ~230.840 | =62.007 439
1-Deccne, CyoHso 186.729 105.768 80. 747 23.858 0/319 | —31.018 | — 80.830 428
Y
n-Ticoeane, Cagllqs | 394.003 223.095 120.200 80.771 1.081 |~=05.048 | —106.878 420
I-Ficoncne, C3oHao | 370.612 214,128 113,976 46,802 | —1,257 | —05.210 | —105.840 425

® Computed from data of reference 7. .
8 This reaction (2CO = Cg + COs) does not involve hydrogen.
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carbon atom of the hydrocarbon. Standard-state free energies of reactions of type B
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energy of the watcr-gas reaction (wig.) to the free cnergics.of reactions 'of type A.
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arbona by reactions of type A (water as the oxygenated product), expressed as
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wergics of feactions of type B (carbon dioxide as the oxygenated product) may be
obtained by adding the free enargy: of the water-gns rnction (%.g.) to the frde cnergica

. of reactions of type A.

AF° PER C'ARBON A

3
¥
|
-4
o

AN

oo

& 3

3

'\
o

-38

) . ¢
e  UdAIATRAIIULATIBINAT L And T zneulalnTRaT LBy

¥
! s

- 1
AN NRUNINANA (o)

o



a4 - “ Aaa JV" ¢ L4 - o ¢

Beoew wqmugulﬂuqnuﬂanfUﬂw1nnwﬁﬂﬂ7nau1nﬁﬂn1mﬂtﬂuuannmm

v dd' J 'qa va. avw ot 4' v '
mﬁqLﬂuquﬂﬁhqwauqagenQﬂﬂnnfqu1ﬂuﬁLﬂuuannmmmﬁqlﬂuq mplnenan

-~

ad da’ ! ! “ -

Raa9 UL aTREn M zuns g wiiaat Tuauuanna . udnealunas nes (ulausiing
- o Jv,q ¢ ’ AV(V « AJ -~ '
UiATun lnnazaasueulneenlont tusdnnume e LAu dwarolfinfigunpligenaa

~an ‘! vv. - & ~ -4
UiRTun lauat duudnsing e tAwe
]

[] -~ J ¢
Bevel AMWMAIULATHAN 2RSS Lnoaz NENTRIAATURN UGN TUTZ NEY
4 - a ! -~ - -
lalaraarvanlunat L anasit suiin WOUALUNANRAA WA WL AT IUNAT LRRdAT
< v e ) . » ~na -
Urznoulalnrarruaunmunng s NOUNANATINI éeo’ D UDNTYIPBINIT LAATIN
¢ ! & v L an Q"
AATUDY (graphite) _ahAdynias (duatuasnaifTuaeeenasLinnaoilisu
'd' '-\AQ » oy ! 4 Jdv. L4
unuﬂqlﬂuauunanﬂﬂgnruqmﬂqnﬁrLnnﬁﬁrﬂ::nan1aiﬂrﬂﬁIUﬂuwnquunTuLaqa
AN
~ ~ ¢ ” L) .
bes.@ QNWQNQQQﬂquﬁﬁTLnﬂﬁﬁtﬂr:nﬂu1ﬁ1ﬂfﬂﬁTUﬂuﬂﬂqmngn Eoo"
L A a
beso@ AKAIIAULETHANITIZUANS g MAEANAT L iNAsUrzneu e Lns
¢ de. . v u e
AATLOUNLAMANE: BT BN ANFUEN L1 LHEANALNINUE AT 0L THINWAIN 7IN7
? v JC Vvl v - Jv 3 -~ [}
fnravues inaniiaaauuanla seneliilne Taaﬂuwﬁwuﬁzgﬁuiutaqa W YTz
-~ JV 1 e s "
(diolefin)TﬂﬁﬂUWﬁWUﬁ:gquiuLﬂQﬁ s 1lgzA (mono - olefin) WAZHAT A
2 - - . ' - ¥ "
Tunrunar llounfindnamas Lofidu (acetylene)  lufilenadifngutay  luan

“ S 4 -~ A -~
yUfuANTNgEMDINT B AL lA g

« a a ’
bes.d unniner Wlaualnd dannsotfndariesnaylalnraaruoy

dq' o Y
waniiie loneh (cyelie) | wazeslsuafinln

'Jaqud [ ¢
beosd ﬂqTﬂTSnﬂU1ﬁTﬂTﬂqTUﬂUWlﬂﬂﬁUﬂ?UQﬂﬂﬁTﬁQlﬁTﬁ:“unU
]

A ¢ ! ' _ das ! < an dac o,
Yiger — Insde aqulugtduwanias "Muniilons g uaz Todfuiiugza lunumug
A vV 4 'y a  AAm YWY . A . v
8217 (o - olefin)  WARY IMLWUITURBUZEInAT L RnUSRTuA Tulan fusute Ty
Jd. o~ -l'.' : - oo ~ l! & ! -~
wilnwase miaTaiign Setdunanmanna lnsesufiTuscuidoanmanmt seuditen

oL



o

L ! ;AA - L4 ¢ '
b fl’llf\lﬂﬂﬁfﬂ'ﬂ.ﬂﬂTSU?Uﬂ'ﬁﬁQ lﬂT']:“llﬂUﬂal‘ﬁﬂT - TVIT].I'EI

] . P

~ ' LY. X} VV ~ oo ‘o a4
nqt:qﬂan:uqﬁ?mnuﬂamruqs:nqqqnthq:ueuuﬂuﬂnTﬁﬂnunqz1aTﬂrtwu
- [ d 4 o ! -~ Y -~ 4
A ua AN NI AINAT WA oeg v:tuunqLrqﬂgnyuq#?a?un::uqunqraqtﬁrq:n

< caY ‘o ! - 4 v - - Xd o
wuRdteer — Wl launaaiseudiTuainan, lavean waziitia uenaaningd
- o

-l & ! - - - o 4'
A LTNURRATEAINIUGN (ruthenium)  BNAIWUN () so, oby oy 9, o, pe)

u

[
ana 4

[ -t -' & ! -~ n “u !
sl fRTuninanis wmagniign At 19U Tu lnveaninowaes 1 lunas
. ~"an J &~ ' - oo L. Y ¥ - a - -!V ! o
wdATuamaniiga A refifaatitfadlatiens vdnn iy Tuznznna L raldiTuq
A o v‘ v 6 ! :: a : - .o 'gv ! -~aa 4
riflunlwudnsom lusaezaddie Tuysa nnatslgaTuaimaina L ralpiTuinan
Ye d > o ! Ann ~ - v
Tastma waulauanign (o deriitng 1 s elRTua il rea mmrmea UrzivdeiTnaln
4. 3 d a v. & X -~ -l o <! &~ ¢
29 179 wnuAnunied® LeGd ez brilanmn 199 1Aung zuaUnATae LAT A2 ALY
4 (4 -l
Miges— nrdo thoe Ladeatngalulan  (es)
-~ Vo < - ~ LN d 'da . v v o
ML 1eUdiTeatvandvandelnduniaanas inTun uniladwdng Laun
~ ! ann < ~ ! -oa 4
AL TeUEATuaInananaznell { precipitated iren ), A1lTvURfiTuainannany

[ ! annq [ L4 ~ !
(fused iron) , MILTVURNIHIVANTULADGS (Sintered iron) uazaaLiy
i

)

aaq 4 €
NTuAtnangiuun (cemented iron)  (eoy 9o, ob, luw)

92

~ ! aaa [ a i ' !
A1 91RATE AL nannnnz nau L nTunlaaannAsnnnz neus e AT azaN
3 o & L4 J V“V 'd 'd
{MANYUAITRRTA (Supporter) w1ﬂunaﬁqaulﬂunhlﬁﬁgf (kieselguhr)
- P v - v o ¢
vazTnlalun (dolomite)  umquwaBuiwIn (impregnated) muma llrluines
- Pa txv ' d ¢
(promoter) (5| Wilwthér tianilnan lWimduansanian (x, 0) uazmoium
(cu)

- ! ng‘ 4 aY X 4 o
A1 I EEATuA LTana gt nTul Tasan daTviaeidesaaiisz na W Luanny

o - e v v W e %Y
a1 Tulees taaenutuTutnmaay liva TquqqnﬂqunftnnqquﬂaanﬁﬁWmnqn-

[ L4 -l 'a . va V¥ a o~ L4 L4
Tunardetaraznuenlndly  unndawaroumale lavadnuaarde tas azwuunldt aes

'd
- Inrdw

v ]

v ' aaa 4 L4 v v o
M rERTEAmanGuLaar LnTunlasannar Tuag s suunud Lwan
’ J o - [ %3 <
l.UJﬂlu\lﬂ'/] (Fe3 04) Vl'qm“{‘]llﬁ\] "?Ulﬂﬂﬂ'\ff’)llﬂlllﬂullm (coherent
v

) 1
eranule)  laglulgdrrnmulunasinaziin (bonding agent)



d % ' aa ALY do Ve ama a g L4
AT WY g Lﬂ?unlﬁuunqtrqﬂgnruﬁﬁuﬂanﬂ mTﬁnuﬂunTUﬁizuqqqnqﬁhqruauuauﬂn1mn

vﬂ
N Lo lnTLau (o)

Table II. Products of Reaction Between Carbon Monoxideand Hydrogen (35)

Product

Catalysts Promoters Temp,°C  Pressure, atm
A. Methane synthesis Ru 250-500 1 Chiefly methane -
_ . Ni ThO,, MgO 250-500 1 Chiefly methane
B. Fischer—Tropsch Fe, Co, Ni ThO,; MgO, 150-350 1-30 Parafinic and olefinic hydro-
synthesis Al O, K 0 carbons up to waxes, plus
small to large quantities of
/ " oxygenated products
Ru 150250 100~1000 High molecular weight para-
' finic hydrocarbons
C. Methanol synthesis -Zn0, Cu, 200—-400 100-1000 Methanol -
. Cr,0,, MnO ’
D. Higher alcohol Same asin C Alkali 300-450 100~400 Methanol and higher alcohols
synthesis ' .
E. Isosynthesis ThO,, ZnO + K,0 400-500 100-1000 Saturated branched hydro-
AlLO, carbons
F. Ozosynthesis? CO, Fe .100—-200, 100-200 Oxygenated organic com-

a'This reaction involves hydrogen , carbon monoxide, and olefins.
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Catalyst Pretrestment

Catalyst Composition

Catalyst S a
Kumber ~ Fo EiO . MgO  ALO,  Cu Otber  Gas velosity  Hours L oeP-
Fuse! ratalyste
D-3001 100 0.85 6.8 ’ {g; : 2500 40 450
e im 8 i D ome e o
AR -9 4. .
p-d0s7 100 0,20 <7 ¢ ' [ 2300 60 450
od catalysts .
Sigtet :l}. 100 0.14 g :
A-3101 100 0.61 -} Hy - 1500 40 400
. A-3106.00 100 0.06 .
i), 10 % : o
A-2106. 45 . :
A3106.20] 100 0.84 . o T 20 400
A3106.10§ 100 0.94 5
Cementad catalysts
A-3218.00 ) 100 0:06 3.5 4
A-3218.01 100 0.12 35 ‘
it 18 83 (3N
3318, : 3.5 4 :
A3iis12s| 100 098 als p o 1500 20 460
A3218.20 | 100 1.75 35 ‘
ocipitated catalysts
Proc3.24 100 0.43 102
P-3003.040) 100 0.00°~ gl3 , :
P-3H)3.042F ¢ 100 0.52 9.3 1H: 4+ 1CO 100 24 230
Pa003.043) 100 0.76 9l3)] -
L2001 100 0.14 1H: +1CO 100 24 270

e Volumes of gas at standard tempersture sod i} C .
b 1.06% ailicon dioxide and 0.66% FLAtit oxide: il 0! 1| " 0 e (alyst spaoe per hour. :
‘n:ou-r'l'.‘.‘ gm ots indicate samples ol tbe ume' fmha.l preparation that have been impregnated with different
+ 4 J'rapared from Alan Wood magnetite "*Super Concentrate!’ containing 0.4% silicon dioxide and 0.1 % aluminum

Lamid e,
d[' ared from an Alan Wood magnetite ore. - The ai i i i
mgn:ﬁ:m oxide, and 0.7% silicon diogzgge‘. = o sintered catalyst contained 0.6% aluminum oxide, 0.2,
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509 Hydrogen-50% Carbon Monoxide

Catalyat
Composition T, : : Fe10:-Cu0-KsCO; Fei0:-K1CO4 Fei04i-Mp0-Ks0
Type Precipitated® Sintered® Fused?®
Number P-3003.24 f A-2101 A-2106.05 D-3001
Test number X101 X149 X204 X160 X228 X152 X200 X215 X225
Pretreatment :
Gns 1H; + 1C0 1H; $1C0 1H; + 1CO - Hy Hy Hy H, NH,¢ NH,e
Space velocityd 135 08 135 1000 1000 600 2700 5900 1000
Hours 24 23 24 43 24 43 4 4 6
Temperature, *C. 230 - 230 230 400/ - 400 450 . 450 385 350
Testing data R { )
Pressure, D.o.i.g. 100 100 400 100 300 100 300 100 300
Temperature, ° C. 232 991 241 221 226 263 257 228 . 238 -
Averago activity, A’ 148 131 337 89.7 254 18.4 62.1 67.8 120.4
Usage rotio, H1/CO 0.59 0.57 0.68 0.61 0.74 0.73 0.72 0.74 0.79
Product componition . < :
Hydrocarbons/, weight % sas: K
C . 4.7 4.2 5.0 4.8 6.7 13.2 11.3 18.0 16.4
G -5.3 2.6 4.4 F g 6.2 8.8 8.3 10.6 8.3
Ci+C : 8.5 8.9 9.1 11.6 13.9 20.6 12.2 22.5 17.9
Gr-Ci . 1875 15.7 18.5 211 26.8 426 - 3.8 491 42.6
Liquids plun solids 81.5 84.3 81.%5 78.9 73.1 57.4 8.1 50.0 57.4
Acid pumber? . . 1.3 2.1 6.2 10,4 0.8 7.1 0.3 3.0
Distillation ofliquids-solids, weight %: .
<185° C. 2.6 5.4 14.0 11.8 32. 36.5 36.8 81.9 67.3
185~-352° C. 19.6 18.8 21.0 25.9 33.8 36.5 29.8 M. 5 25.0
352-464° C. 17.5 15.2 14.0 10.6 11.1 15.3 13.2 2.9 5.2
>464°C. | A 60.3 60.6 45.0 49.5 23.0 11,7 20,2 0.7 2.5
In(rngsd’sémlym, weight % of functional group :
<1 5 - -
CO + COOH 1.6 3.0 2.8 3.7 4.0 0.6 1.7 1.5 1.4
coo . 0.5 0.7 0.5 1.3 1.3 0.1 0.5 0.2 0.3
OH . 3.1 8.1 7.9 4.5 7.5 0.2 3.4 13.5 1.7
a-olefius (C==C) 2.8 B il 5.7 6.2 4.9 7.0 1.6 1.7
Otber olefins (C=C) 1.0 0.0 0.3 0 0 5.1 0.9 0 0
Bromine number 25 36 29 38 4 66 53 10 12
185-352° C. .
CO 4 COOH 1.0 0.6 1.0 1.5 1.7 0.3 0.8 0.8 1.3
. 0.0 0.6 1.2 2.0 2.8 0.1 ‘0.9 0.6 1.0
oH 0.7 1.7 1.9 0.9 2.2 S O% il 0.7 2.0 2.7
a-olofon gO—C) 1.9 3.4 1.8 3.8 4.2 1.1 4.0 0.4 0.6
Other olchins (C==C) 1.4 0.9 0.6 0.4 © 0.5 . 3.9 1.3 0.9 0.5
22 28 16 28 28 33 35 9 8

Bromine number

& 6. to 14-mesh granules.
* b 6- to 8-mesh grapules.
¢ Reduced in hydrogen at apace velocity of 2500 and at 5
4 Volumes of gas nt standard temperature sud pressure pe
¢ Average aotivity of weeks 1 to 5.
f Total hydrocarbons and liquids-solids include oxygenated coropounds dissolved in bydroearbon pbaaes.

# Acid number of liquids-solids,

500 Clfor 20 Hours/iand éonvertedto’ephase nitride by’ the Ammotis treatment.
r volume of ontalyst space per hour.

>
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50% Hydrogen-50% Csarbon Monoxide at 100 Pounds per 8quare Inch Gage

Test number, X - 20} 118 121 105 152 o212

Mesb xize 40-60 14-18 14-18 68 68

Testing data®
Average tempernture, * C. 226 238 238 253 260 - 255
Space velocity? 99 99 97 100 87 98
Average activity, AP.¢ 81.8 38.§5 39.7 20.6 16.9 19.3
Average usage ratio, Hy/CO 0.78 . 0.7¢ 0.7 °  0.78 0.72 0.76

Product composition -
Bycdrourbom‘. weight %
1

C
Ci + C

Cr

Liquidsd-solida

Acid number*

Distillation of liquids-solids, weight %
<185° C.
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>464° C.
lnfnredonnal}w. weight % of fubctional

<185° C.

CO + COOH
c00

OH

a-olefins (C=C)

Other olefins (C=C)
_ Bromine number

185-352° C.,
CO + COLO
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* Catalyats reduced in hydrogen at space velocity of 2500 and st 450° C. for 40 hours.
b % Volumes of syntbesis gas at stapdard temperature and pressure per volume of catalyst space per
Our.
¢ Average activity of the Grst § weeks.
¢ Total hydrocarbons and liquids-solids-include oxygenated compounds dissolved in hydrocarbon

phasea,
¢ Acid number of liquids-solids.
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