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Introductlon

In COu gasl f lcat lon of  carbon,  Jeact tons ( l )
t o  (3 ) ,  CO-  t n ¡ tU t t s  v l a  reac t l on  (2 ) .1

C O z + C + C ( 0 ) + C 0
C ( Ó ) + C 0 + C 0 2 + C

C ( 0 )  +  C O

( t  )
(  2 ) '
( 3 )

React' lons (2) and (3) are cormon to 02 gastf ' l-
ca t l on  o f ' c i r bon .  A l t hough  reac t l on  (2 )  a l t e r s
the COz/CO product ratlo ^dur' lng steady state
o¡  qasi f lcat ioó of  carbonz,  c0 lnhibt t ton of
o; qastflcat' lon of carbon has not been
r ipor ied.  l )ur lng a recent  s tu, ¡ t ,  the posstbt l t ty
of  C0 Inhtb l t lon vas ra lsed.3 The condl t lons
under vhlch C0' lnhlb l t ton may be found for  02
gaslflcatlon of carbon uere erplored.

Exoerlnental

The same flov reactor vas used for the entlre
exper lnent .  6asl f lcat lon rates uere calculated
frón the total gas flov and the changes ln the C0
and Coz concentratlons (neasured by non-
dt  spersed-  Inf rared absorpt lon)  .  Rates are
normallzed to the anount of carbon remalnlng.
SP-], a purtfled natural graphtte pouder produced
by Uirlon' Carblde havlng an funpur'lty. level <1 ppm
vás supported on htgh purlty quartz or alunlna
trays.  

'  
Gases lnc lude Ar (>99.999f)  rh lch rÚas

pasied through a Zr  a l loy get ter lng furnace,
i ¡ydrocarbon-f iee O2 (>99.99f)  

" ' ! !h  .u.  I?0
<i ppo, and a COlCl2lair mtxture vhlch had the
COr 

" 
and Hzo removed by absorptlon. As

reietved samp-les rrere heated 1n floulng Ar qt
1234K for 4h', then gaslfled to -2U1, burn-off 1n
0.' l l lPa 0z at 840 t3K. Some of these samples
vere teste i i  d l rect ly .  Others lere heated ln  Ar  as
before and g lven a smal l  burn-of f  tn  0.1 l tPa 02
at  810 t3K.  C0 addt t lons and Ar add' l t lons vere
performed H'lth total pressure = 0.' l  l lPa,
iemperature -  810 t3K,  and tota l  f lov = 0-ó
l /min (STP).  Addt t lonal  burn-of f  dur ' lng tet t lng
vas <¡lf.

Resul ts  and D' lscusslon

In Table I  and Ftgure l ,  the f l rs t  burn-of f
va lue 1s the tota l ,  the second ts  the burn-of f
slnce the most recent heat treatnent. Al¡o l lsted
are the C02lC0 ratlo vtth no added C0 and the
iuerage wefgnt. Runs ln Ar/02, utth no added
C0, s-howed itrat ttre product outlet-concentratlons
veie essent la l ly  unchanged as the ln let  O2
concentratlons Here var' led over the smaU ranges
glven ln Table 1.  B ' lank runs u l th no graphl te 1n
itre tray shoned that -8f of the lnlet C0 vas
or ldtzed regardless of  t ts  ln let  concentrat lon '
At constant outlet C0, lower relght samples an<l
those not  recent ly  heat  t reated '  runs ]12 and 156,
have h lgher  re lc t lv l t les and h lgher  ̂ -C02/CO
rat los.  Thts lndtcates -  cata ly t tc  ln f ' luence,
' ln t r lns lc4 and/or  ext r lns ' lc l .

Uncata lyzed gasl f lcat lon be tú l l l  be lnhlb l ted
by Co to ihe eitent that react' lon (2) competes
ci th react ton (3) .  The ef fect  of  C0 on cata lyzed
gasl f lcat lon l i  not  c lear .  Cata lyzed-C0 oxldat lon
éccurs for  the more react lve samples '  I t  1s
I ' l ke l y  t ha t  gas l f l ca t l on  ca ta l ys l s  resu l t s  f r om an
lncreásed supply rate of  atomlc 0.  C0 can retard
the supp' ly  

'  '  
r i te  by compet lng v l th  .  .  02.  for

cata lyr i 'a i t lve s l tes and by react ' lng ut th the 0 '
C0 ca-n accelerate the 0 supply rate by heatlng the
lnpur ' l ty  par t lc le  v la cata lyzed C0 oxldat lon '
Ih is  a ice ierat lon ¡¿ould be more stgnl f lcant  for
g ieater  levels  of ' lnpur l ty  and greater  levels  óf
á¿¿e¿ co.  Al l  o f  these compl lcat lons are dep' lc ted
l n  F l g u r e  1 .

C0 lnhtbt t ' lon of  the steady state C-02
react lon 1s found when the gasl f lcat lon 1s
domlnated by the uncatalyzed reactlon' l¡hen the
cata lyzed réact lon becomes s lgn1f1cant ,  the ef fect
of  CO ts compl lcated by heat  generated f rom' l ts
cata ly t lc  ox ldat lon.
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f lgure 1.  Ef fect  of  C0 on React lv l ty  of
Yar'lous Graphtte S¿mples.
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Table l .  Ef fects of  C0 Addt t ton Our1ng Graphl te Gasl f lcat lon , ln  02

Oxygen In let  Conc.  Out let  Conc.
Conc. m-mz e0----T0z
(X) (ooml (oom) (oom) (ooml

llet. Conc . C0 Oxtd lzed
( f )C 0 C 0 2 C 0

(oom) (oom) (pom) (oom)

Run l32B:  29.A (1.7/ l  burn-of f ,  10.02 g sample,  C02lC0 .  1.2

100 .0  0  0
99.0 192 13
98 .1  956  25
96.2 1828 13
9{.2 2982 56

r  00 .0  0
9 9 . 5  3 3
99 .0  s9
9 8 . 0  I  l 1
94 .3  310
90.5 491
86 .?  ?03
8f .8 800

100 .0  0  0
99.5 3 ' t  r
99 .0  59  I
98 .0  i l 2  2
94.3 309 5
90 .5  481  1
86 .7  693  I
84.8 182 l0

5r2 608
887 682

I 255 737
2035 830
3061 850

608 i l20 1728
669 't 

064 1733
712  l 0 l l  1723
78? 99f I 781
794 8?6 1670

5 1 2
395
299
207
8?

Run  142 :  19 .? f  ( 19 .7 f )  bu rn -o f f ,  0 .1205  g  samp le ,  COZ/CO =  1 .8

Run  156 :  16 .9 f  ( 16 .9 f )  bu rn -o f f ,  0 .2718  g  o f  sanp le ,  C02 lC0  =  1 .4

0  l 4
0 3 6'r 

55
2 9 r
5 230
7 350
9 f92
9 563

22 30
44 37
65 45

101  58
253 i l2
385 162
546 215
617 229

2 5  l {
3¡t 3
12 -1
62 -'t 7

129 -80
192  - l f l
263 -2ll
295 -23't

22
l 3
6

-8
-5?
-95

- l  17
- l  65

25 39 61
3f 3? ?'l
41 37 78
60 43 103

12+ fl 168
185 4t 229
255 f{ 299
286 19 335

30 52 82
37 50 81
{t 50 9{
56 48 t04

107  50  158
151  59  213
206 59 265
2?0 54 271

1 3  1 1  1 3  2 8
1 8 7 1 6 2 3
2 2 r 1 9 2 0
39 -13 34 21
52 -26 a5 l9
61 - f3 58 15
74 -57 65 I

2 5  . 8
28.1
30  .0
29  .6

1 8 . 4
1 9 . 7
2 1  . 2
2 l . t

Run ló, fA:  20. f tú  (0. f f )  burn-of f ,  0 .2167 g sample.  COZICO .  0.g

1 0 0 . 0  0  0
99 .0  60  I
9 8 . 0  1 1 3  3
9f .3 309 5
90.7 182 7
86.6 689 9
8 r .9  786  l 0

al
39
39
5 5  1 . 2
6,f 5 .4
7 3  6 . 2
7 3  1 . 2

l l
67

l l 5
29'l
455
646
129
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