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NOTES ON THE ACTIVE CATALYSERS OF CARBON MONOXIDE CONVERSION
Yasushi MATSUI, Tamotsu YAMADA

Catalysers which was active for conversion of carbon monoxide were studied, and the
activity of many catalysers were reported previously by many investigaters,

In this present paper, we have reserched this catalysers which are active at lower
temperture than others.

Catalysers which were expected to coincide this studies, were prepared by forming small
tablets with the calcined oxides mixtures of Fe;0s; Zn0O-Cr,0;, ZnO-Cr,0; which was mixed
with Fe;0:(10%), C0,05(10%), or CuO(5%) as promoter, and CuO-Co,0;.

The activity of these catalysers were decided on the conversion rate and reaction
temperature which were obtained by the conversion test(Fig.1).

The catalyser was put into 3he reaction tube (13) and was heated to the neaction
temperature by electric furnace (10). The gas which was saturated with steam by saturater (5)
(the composition was Pgo/Pop=3), was flowed to pass the catalyser at the rate of 3i/hr
(in this case the space velosity was 2000), and was converted to H, and CO,. Converted gas was
analysed at convenient time, and the conversion rate was calculated.

Above mentioned catalysers which was activated by using them for 30~I20 min at reaction
temperature, indicated the conversion rates as shown in table 1. And the conversion rates of
catalysers which were used for 60 min are shown in Fig.2.

On this figures, the temperature of maximun conversion rate varied with catalyser. That of
ZnO-Cr;0; was 600°C, and the promoters somewhat reduced this temperature, but at higher than
600°C reduced the activity.

Cu0-Co,0; catalyser was very active at low temperature of 270-360°C and showed that this
is most desirable catalyser, but the range of optimum temperature was narrow.

The durability for temperature and poisons and the promoters for this catalyser will be
reported in the ulterior reports.

From X-ray diffraction analysis of new catalyser and used one of ZnO-Cr;0;(Fig.3)
and CuO-Co,0;(Fig. 4), we can seen that the components of new catalyser was somewhat reduced by
conversion as shown in Table 2,

From this facts and the Emmitt’s theory which explained the mechanism of catalytic
reaction of CO-conversion, it was presumed that above catalysers also convert the CO+H;0 gas to
H;+CO; by reduction and oxidation of some components of catalyser,
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Fig. 1. Arrangement of apparatus
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-~ < -2 'Table-1.. Rate of Conversion vs. reaction teinperature at._the time .
from the reaction beginning,

Rate of Conversion (%)
Catalyser Temperature

| 30min 60min |  %min  120min

| 350 0.7 | a1 0.9 | 41.1
400 63.4 | 62.4 629 | 62.6

- Fe,0, 450 84.7 83.4 83.4 ‘ 84.1
' 500 87.2 | 86.8 87.2 86.1
650 8L.5 80.8 80.8 | 78.9
720 76.2 ] 76.9 75.9 J -
400 35.3 33.7 — 34.0
: 500 76.7 77.3 77.0 77.5
Zn0—~Cr,0; 550 82.7 84.8 - 82.7
600 85.1 85.8 84.1 85.1
700 | .79.0 79.8 79.2 78.8

360 35.2 35.1 35.5 34.4
455 69.0 70.5 67.6 67.5
Zn0O—Cr,0; 500 80.7 80.2 79.8 81.0
+Fe,05 (10%) 600 85.5 85.3 85.5 ~
670 82.1 82.3 82.1 82.0
715 76.5 77.6 78.1 77.6
350 33.6 4.4 | 34.0 -
400 41.1 4.0 41.2 40.5
450 67.4 68.5 68.1 68.1
Z0n0—Cr.04 500 74.0 75.0 76.2 75.0
Lo 560 82.0 81.1 81.7 82.0
. +Co.05 (10%) 510 | 83.7 83.5 84.0 —
600 81.0 81.0 80.8 81.0
663 80.4 | 80.5 81.3 81.0
‘ 700 7750 | 78.5 76.6 77.9
350 66.7 68.2 65.6 | 66.2
400 74.6 74.6 L= -
ZnO—Cr;0; 450 78.8 79.1 78.6 —
+Cu0(5%) 530 84.1 84.5 85.8 84.1
' " 600 82.4 82.0 83.0 82.8
700 82.0 80.1 80.1 —
235 61.0 62. 4 61.3 60.8
275 90.3 89.0 89.1 88.8
290 89.6 90.8 - 91.8
CuO—Co.0; ( T 32 94. 4 96. 4 93.0 95.0
’ 360 | 84.6 84.6 83.5 85.2
a5 64.5 64.4 64.4 63.8
530 | 30.4 30.4 — 30.8

Space velocity = 2000
Partington ~Shilling; logKp=—2101.0/T+0. 4983l0gT+02189-+ | - @7/
logKp= —2079.1/T"+0. 8184logT — 6.798% 10~*T" - o
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Fig. 2. Conversion vs. temperature of
various catalysers.
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Ffg. 3. X-ray diffraction patterns of both catalysers in comparison
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Fig. 4, X-ray diffraction patterns of both catalysers in comparison
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Cu0-Co,0s.
Table 2
Composition
Catalyser R
Before use After used
ZnO—Cr:0, 700°C, Shr
CrO
Cry0; Cr,0;
Cr;0;(Cubic) | Cry03(Cubic)
ZnCrO, ZnCrOQ,
ZnO ! ZnO
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Cu
CuO CuO
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Co:0; Co,0;
C0304

TRIGH—BILRERL2ET IS L5 KHE T
%o

4 #* B
1. ZnO—Cr,0;icFe 03, Co.0; CuOiz & % B fhigt
& UTHEMUIZBA50°CE Tid G2 ¥ 3 3 5,
550°CLL ECRIBIDOMEMS B LA EA NI >, &
AWV UATEMZIET I3 AN 5. T OBy
ITiRCuOB d o & MBMBRTH 5 120
2. CuO—Co0,0314270~360°CDIEIR TIEFITE N EE
2L U, BEREHAOCTVRABD M, FE
BIEREHEAME TH S L EAOND, TEME, S,
Bhfshigt s e DT X B ICHRET LR TG Lizw,
3. ZnO—CrO:%ff: CuO—Co0; R & 8, &
ZEERTINTORECR/ILRITZER VR LT8R
FEWERZ2HET 2 b0 LEEE LN S,

X ik
(1)Berkman, Morrell, Egloff;“Catalysis”, P. P, 775

(1940)



302

2)P. H. Emmett;”Catalysis” I ,,P. 75 (1955)

@R B Al LS (1939)

4)Ri, K.C;J.Soc.chem, Ind. (Japan), 45, 1713(1942)

(5)Bridgen, Gernes and Thompson; Chem. Progr,
44,363 (1948)

(8)Atwood, Arnold ; Ind. Eng. Chem., 45, 424 (1953)
(DNEFE, M, NI T4, 54, 750(1951) ; HIR
3, 46,404(1951), T AL, 55, 429(1952);H TR,
47,83(1952), TAk, 55, 521(1952);HTiA#HE, 47. 83
(1952), PNHIRE, ZFEMEE ; T4k, 56, 754(1953) ;B T

249, 24(1954)
(8)White and Shultz; Ind. Eng. Chem., 26, 95(1934)
(9)Atwood, Arnold and Appel; Ind. Eng. Chem.,,
42, 1600(1950)
(l0Padovani and Lotteri, J. Soc, Chem, Ind,,
56, 391(1937) .
MREFREE, BHHE— THKE, KT EE AL

8, 50(1952)

{1k Tk, 64,518(1961)

BEXH

KokEFz, BE=FH, FHUERS, KTk, 62,15
00(1959)

REZRES, MHFHR; T/, 52, 41(1949)

MEFER, ROGE, EOED, #IFAEE ; B
W, 140), 17(1953)

INEREESR, TEAKE JER TR, 8, 308(195
3)

SRR, PIRERE, KEBA ; TEME, (1960)
AT T3

Tl s il b2 MEeR, (1958) FEXLHIRR
IR KR ATRE, (1664) HLE

AMEEE—ER, INEESEL ; XBEWTIT X 2 {LFair (19
55) AT TEHEH

Index to the X Ray Powder Data File(1959)



