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Introduct lon

Many lnvestlgatlone have been con-
cerned wttn the ca¿alytlc oxldatlon of
carbon monoxlde by metal oxldee but
relatlvely few ¡then the oxldes are suP-
ported on actlvated carbons. Comnerclal
Larbone have been modlfled by operatlong of
outgaeslng,  heal lng or  specl f , lc  burn-of fs '
The-pregeñt studles, however, are concerned
wlth metal oxldeg on thege materlals uslng
only air or nltrogen ln dynaml'c f,Iow
gyslernE as the precondltlorÍlng process'

carbon Dloxlde from Actlvated carbons

The carbon dloxtde contalned ln
qranular actlvated carbong was renoved by
óasslns a f low of  n l t rogen through the
iample-conta lned 1n a ver t lca l  2-cm tube
wlt-h downward flow at the tempera¡ure of
¿he experlment. A allquot of the effluent
was paáeed ¡hrough a non-dlsperslve carbon
dloxlde analyses f,or or¡-l lne ¡neasurements
and through Á carbon nonoxlde analyzer when
CO was Present .

An examPle (Flgure l) shows the
rernoval of cárbon dloxlde from a coal-bage
carbon ln a f loe,  of  n l t rogen at  80 'C'  The
resul ts  are s lml lar  to  chromatograph
behavlor wlth the lmportant excePtlon that
the  ca rbon  Pa r t l c l ee  a re  l a rge  (1 ' 3  t o  0 ' 7
nm dlameter) and bagellne steady EtaLee may
be ¡nore raPtdly attal 'ned. No carbon
monoxlde wás détected ln th18 experlment'

A second example ( r lgure 2)  fo l lowei l
the rapld desorptlon of adsorbed carbon
dlox ldá ln  a f loet  of  n lbrogen (2 t / rn1n)  at
the lndlcatect  temperatures.  Prev1ou3lY,  a
mlxture of  carbon d lox lde ln  n l t rogen , (  2000
ppm) was passed through the sample fof
áLout  l0  mlnuEeei  n l t rogen aE the sane f low
rdae then rapldly lntroduced and the
resul t lng concentrat lon of  carbon Alox lc le
deter¡nlnéd. An analogoua Procedure wlth
Ehe empty contalner 13 shob,n ln whlch the
basel t i re-  concentrat lon was at ta inecl  ln  less
than 2 mlnuceE. There ls  only  a smal l
temperature ef fecE on bhe removal  of  the
carÉon d lox lde.  Al though a f , low of

n l t rogen does not  conplete ly  desorb the
carbon il loxlder lt does permlt the experl-
¡nent  to  reach a reproduclb le basel ine at  a
gLven lemperature,  f low and ln l t la l
concentraUlon.

Oxldatlon of carbon uonoxlde

The oxldatlon of carbon rnonoxlde has
been followed uslng the above pretrea¿ment
for the ne¿al oxlde supported on actlvated
carbon. An example ¡rlth a commerclal
whet ler l te  (cu,  Cr  and Ag oxldes on a
coal-base act lvated charcoal )  ls  tholÚn 1n
Flgure 3.  s teady-state concentrat lone of
both
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Flg .  I  Remova l  o f  Co2 f rom ac t lva ted
éarbons  1n  f low o f  ñ l t rogen a t  80"c
( 5 0 2 s ) .
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Flg .  2  Desorp t lon  o f  adsorbed Co2^ ln to  a

ñ l o w  o f  N l t i o g e n  ( R u n  6 0 1 7 ) ¡  o  2 3 ' ,
A  4 ¡ [ " ,  o  5 6 " ,  O  e m P t y  c o n t a l n e r .
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F lg .  3  Cata ly t l c  Ox lda t lon  o f  CO based on
the  d lsappearance o f  CO (Run 6016) ,  AH =
9 . 7  K c a l

carbon dloxlde and carbon monoxlde were
a t t a l n e d  b e t w e e n  4 2  a n d  9 0 . 5 . C .  A  p l o t  o f
the CO removed ag a functlon of I /TóK gave
a heat  o f  ac t l va t lon  o f  9 .2  kca l /mo le .  The
1ow heat  le  a t t r lbu ted  to  the  desorp t lon  o f
the carbon dloxlde for¡ned at the catalyt lc
s l tes  o f  ox lda t lon .

An lnportant varlat lon in the obeerved
Co oxldatlon rúas found wlth dlf ferenE
sanp les  o f  the  ca ta lys t .  p lo tg  o f ,  the
carbon dloxlde fo¡nred as a functlon of the
carbon monoxlde lost showed 1lncar plots of
d l f fe ren t  s lopes .  I f  the  reac t lon  produces
I Co2 and conaurnes I cO, thc reactión ls
s to lch lomet r le  w l th  s lope I  ( f19 .  4 ,  l lne
A) .  I f  two co  no lecu les  produeé on ty  I

5 t o t 5
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Flg.  4 Mass balance between carbon
found and carbon monoxlde loet on
co¡nmerc la l  whet ler l te .

dloxlde
a

C o 2 r  t h e  s l o p e  l s  2  ( F l g .  { ,  l l n e  B ) .
examples have found for behavlor 1n
agreemen¿ wl th A,  B or  ln  between.

Many

Laboratory eata lystg

A number of  cata lyets have been
prepared uslng ammonlacal copper carbonate
or am¡nonlacal copper and chromlum carbo-
nateg supported on a coal -base act lvated
carbon.  copper a lone ls  not  very act lve at
t empera tu res  be low  I00 .C  ( f i g .  5 ) ,  bu t
copper and chromlum lmpregnatlons oxldlze
c O  a s  l o w  a s  5 0 " C  ( f ' 1 9 .  6 ) .

,conc1u91ons

The oxldatlon of CO to form CO.) wag
observed.  to  range wl th d l f ferent  ca€alysts
f rom a mole rat lo  cA/co2 of  2 to l ,
dependlng on the cata lyét  preparat lon.  The
mole rat lo  ls  l lnear  wl th temperature ln
¿he range ln qrhlch the carbon support has
thermal stab1llty erlt,h respect to oxlda-
t lon.  A preparat lon us lng éopper p lus
chrornlum ls more reactlve befow l0ó.c than
those conta ln lng copper a lone.

F1g.  5 ox ldat lon of  Co by Cuo cata lyst
eupported on act lvated carboni  note
t e n p e r a t u r e  r a n g e  1 4 4 -  2 9 4 o C  ( 6 0 2 4 ) .
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Flg .  6  Ox l .da t lon  o f  Co by  cu-Cr  ox lde
cata lys t  suppor ted  on  ac t lva¡ed  carbon -
n o t e  t e m p e r a t u r e  r a n g e  5 0 - ? 2 o C  ( 6 0 2 3 ) .
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