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Abstract — The hydrogenation of carbon monoxide was carried out over platinum catalysts prepared by a novel preparation
method using water-in-oil microemulsion. The average size of the platinum particles prepared by the microemulsion method was
much smaller than that prepared by the impregnation method. The catalysts prepared by the microemulsion method were found to
exhibit a much higher activity for the hydrogenation of carbon monoxide than the catalysts obtained from impregnation method. In
the case of the Pt-Ct/ZrO, catalysts prepared by the microemulsion method, the CO conversion was dependent on the supporting
procedures and became the highest with the Pt/Ct/ZrO, catalyst prepared by later Pt microparticles immobilization.
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Formation of W/O Microemulsions
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Formation of Nanoparticles

Formation of Carrier

Feed of Carrier
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(Hydrolysis)

Precipitatie containing Micropartilces

Removal of Surfactant

Wash with ethanol
Dry (80' C, overnight)
Air calcination (350°'C, 2 hr)

Reduction with H, (350'C, 2 hr)

Fig. 1. Preparation procedure for Pt/ZrQ, catalysts using w/o micro-
emulsion.

£ AT Fig 19142} 2] microemulsion F° hydrazine(N,H,)
% A golx FEEAE FANZT I oEdll, 9 &l A
14 95<] zirconium butoxide[Zr(OBu),] ¥ &< #7sla, A2

]

(25°CeIA IN7FESt 7IeRslE dast A5, FEvHAE S5t
< AAES AL A7)ollM e Al AFsle F59e] TEE

ICP(Inductively Coupled Plasma mass spectrometry, Nippon Jahrrell-
Ash ICP57511)00 &Jaix BA3E A3t Hrhek 2599 1% olahol
HAEHA dobr] ] F&o] BAE] Stk ARE & 5 9
Atk thew, o JAES dI3E AF 2 Y 2EE dNlA,
80 °Collx] 12417t gt Fol F7] 3lel 1 2gAA ANEAGA]
E AAYRT 2 Fol, 1628 mesh2 =GN 4 9L T
ool w8l ARg-okd }.

?H4, Fig 29 @A &A1 vlEoA] AZ2g P-Cr/ZrO Al Full<]
Az 48 JERIT S Alzols 5902 HPCL - 6H,0
9} CrCly - 6H,0Z ARE-aFlTh. 18]5, 7[o)x 9] Pt HAFEE 5.0
wt%e) oL, Pt: Crol & BlE 1:10]90t} Fig 201 Slelxe] Su %7
WHe o=t 2

2-1-1. Pt-Cr/ZrOZ )

% 7H9] microemulsion =94 Pte} Cr% kg nYyAE 717t
FARNAN, 2AES EFAZIT. 2 Fo| 7}5,‘—-”‘1—3H§ 4] zirconia

AAA A ST HOR Az Sy,

2-1-2. Pt/Cr/ZrO,Zv

Pto] 23} Crol-o] &3E o] 0= microemulsion FolA $-AH S
2 Cre THske vEAE P4 Tl P TRehe vEAE
Foll FEAHT. L Fo THeREE A zirconiaA A A ol 2275}

A7l BHoE A=

-1-3. Cr/Pt/ZrO &

Pto] 23} Crol2-o] &% o] UE microemulsion oA 4140
2 Ptg Tiske vEAE 34 o g sk mEAE o
ol FEAMATE 2 Fof| R E BX ZirconiaA A A o] 2 5}
A7le e Az Sf,

2-1-4. Pt+Cr/ZrO,Z 1

S

ikt M38AH M1s 20004 2

- o[efzl

I Pt +Cr/ZrO, catalyst I I Pt -Cr/ZrO, catalyst ]

Brij35/1-h
H,PtCl6H,0

1 Brij35/1-h 1
CrCly+6H,0

Brij35/1-hexanol Brij35/1-hexanol
H,PtCl;*6H,0 CrCl;*6H,0

Formation of Microemulsion Formation of Microemulsion

Formation of Formation of

Pt Nanoparticles Cr Nanoparticles Pt Nanoparticles Cr Nanoparticles

' \ /

Precipitate containingMicroparticles Pt-Cr

{ {

Formation of Formation of

PYZrO, Cr/ZxO, Precipitate containingMicroparticles
Pt +Cr/ZrO, Pt -Ci/ZrO,

I Pt /Cr/ZrO, catalyst " Cr/PY/ZrO, catalystl

Brij35/1-hexanol
H,PtCl;*6H,0

CrCl,*6H,0
Formation of Microemulsion

Formation of Formation of

Pt Nanoparticles

{

Formation of

Cr Nanoparticles

Formation of

Pt Nanoparticles Cr Nanoparticles
Pt/Cr Ci/Pt

{ }

Precipitate containingMicroparticles
Pt /Ct/ZxO, C/PYZrO,
Fig. 2. Preparation procedure for Pt-Cr/ZrO, catalysts using w/o micro-
emulsion.
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Fig. 4. MeOH S.T.Y. of Pd-Metal/ZrO, catalysts prepared by impre-
gnation method: Pd content 5.0 wt%; [Pd : Metal|]=1: 1; tem-
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Fig. 5. MeOH S.T.Y. of Pt-Metal/ZrO, catalysts prepared by impre-
gnation method: Pt content 5.0 wt%; [Pt: Metal]=1:1; tem-
perature 260 °C; SV=2000/h; H,/CO=2; and pressure 4.0 MPa.
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Fig. 6. Effect of pH on metal particle size of Pd/ZrO, catalysts pre-
pared by microemulsion method.
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Fig. 11. CO hydrogenation over Pt/Cr/ZrO, catalysts prepared by mic-
roemulsion method: Pt content 5.0 wt%; temperature 260 °C;
and pressure 4.0 MPa.
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