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Abstract—Zirconia catalyst was prepared by precipitation method, and the CO hydrogenation and the effects
of water on the methanol synthesis were studied. Zirconia exhibited a high selectivity toward butenes and
produced hydrocarbons, methanol and dimethy] ether. Water appeared to play an important role in the metha-
nol synthesis. Preadsorbed water promoted the formation of hydrocarbons but inhibited the methanol syn-
thesis. When water was added to the reactant, however, it resulted in increased rates of methanol and hydro-
carbon generation. Water is believed to participate in the methanol synthesis and to replenish surface OH
groups.
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Fig. 1. TGA/DSC profile of zirconia.
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Table L. Average particle size and BET surface area of
zirconia after oxidation

Oxidation temp. Particle size by BET surface area
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200 - 275
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Fig. 2. Change in activity in the CO hydrogenation with
time at 300°C.
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Fig. 3. Change in selectivity in the CO hydrogenation with
time at 300°C.
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Fig. 4. Change in activity in the CO hydrogenation with
time at 350°C.
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Fig. 5. Change in selectivity in the CO hydrogenation with
time at 350°C.
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Fig. 6. Effects of water preadsorption on the CO hydroge-
nation at 300°C.

3-3. 80| B30 Djxl= A&

Ekerdt 5{17,18]-& =2z olidellA dgtgo] A4
AE7] el qhEE Fo] Eajsor sl e
Hslel=d], CO2t HpollA) hslir) AAdsleiw o
2402 159 CO% 159 Eo] A7e} gich afupy
etsleae] 44 F 2o dolle Bol EAlsH Heog,
o]7o| wekd Aol Fodshs HOoE Helrh 1ejnd
o7)Me Bo] vghg ol nlx)= kel dal AlY
shodch.

Fig. 62 He 7)Aol <} 0.6%2] &5 #7}sted 300C
o] 1417t <t E-& F34)7]13, He 7]H/-3tell A 30%
Fob B ol e & AAT ol w2 2
Holck B& FFAFIA edsts wWH) w@sbeae] b
S5t "M Frlstel o, A bl et F438] Fa
a1 glrh tvidele) 29} wirkE-2 A3 o 1417
ol Follof A EIN o, F& FHA|F1A] ¥3hE W B
e ofo] AA =) el vl F2AZ B2 w
steae) YK FAAF A9 o &g F7HAIQ) me-
thoxide2] A1 wWalsle 7o 2 Halrh 3l of7)
A vghgo] tnidegl2nc} dA YgEed, B
A 2zdF ofol-el sfa]F2elr] WFol[26] Feujid
o] OH7|7} 27184 S22 wEko] WA g2 7}
Aol W AR oAAICH

wer-g Aol Bo] HHH R nlXE dF-S oo}
B7] $i5te] wbE-Eol B& Hrlsted 300T oA 9HE
A7) A= Fig 7o vehligdoh 23] olehg-2 vhg-
147} Fo] AAd=lg o, 43| Frlsle] oF 247 ¥
o Z7} Hz oAl A3 Fasct of71x= v
S&Ao) Bo] Mol A s AR} 44 2 S

HWAHAK KONGHAK Vol. 31, No. 3, June, 1993



350 153
3 121 T=300C
X H/H2/CO =0018/21
E 10
LA
= o Total
E o HC.
£ 6 & CHsOH
B © {CHikO
4 3
2
0

0 2 4 6 8 © 2 4 ®© 8B 20
time (hr)

Fig. 7. Effects of water on the methanol synthesis at 300°C.
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Fig. 8. Effects of water on the CO hydrogenation at 330°C.
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Fig. 9. Change in activity under various conditions at 350°C.
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