5 6 4 5 1] TR TR ¥R Vol.6 No.5
2006 410 H The Chinese Journal of Process Engineering Oct. 2006

FEE K ZREBHIS Au/Ti0 L

e #

Bk b,

FEAE,

HEFER' &’

1. dbntfb T RZAb2: TR R, Jbat 100029; 2. JbntA i T2 Bib Rl S T2 B¢, dbant 102617;
3. MBERHS KAS: TRER, Rkl 7491)

B RMVUR-DIEESIS T — R AWTIO AT, H5E T Au S . Rpaili B2 LK B 755 DR 306F FH IR K 26950
FE SN PERERISE I JFRI XRD, TEM X REALAIBEAT T3RAE. 895N, 8 A X AL IR REA W et 5
Au T 5% (@) FIFAEAL NS MRS B NiO s AL 7 AL Y I /K SE AR AL TR ) S s 100 CRET
KRR AEA NG P LF: TEM 550 80R, NiO AN AT B A Tio, Rk 73 OB B2 &, Au ko FEAZ /).

KB A, PEDKZITER; AUTIO, TR AELL A, 4

hESES: 064; TQO32 XHERFRIRED: A

LW E

G HW N TANEZEE T S IR, 2R
1724 DA v B 43 B 9 oK R 47 3 7E & 8 A,
TiO,, o-Fe,03, NiO LA Cos0, %53 il HINHF 22 i b
R, WK BRRN . CO (RILAR N . NO if
JEAR R N SR B T I g 32 408 I 4 5 I3 45 HLAT AR e (1)
A E,

SR ARGk e 7 R g 2 6 AP P R A 71 i P e ) 2
RARMCHE. HRTHE TR 2 (K2 0 R AN 5 <2 s
(Pt-Pb)EAL T, SR R A ARE TR 2, Dt s
(Pt-Ph) AL A, H = 75 EEBR N 22 CO 1
8%, BN T it R B R ZE I AR SR A A
AT B RS B I E A, A/ MATR, JFAE TR I3
ARPERESRAR T, A B TR R flE A, HAME
2T R A T R SR R BT, 4R
s AT AE BRI T e ik S ¥, i ELIE R A
SURTT BRSO K CO, TR iR v it i 250
IRl A B AR ILAH S

ATAERGHE T ARG AUTIO, AL
X IR YR R R N AR, JF S5 XRD
Lo TEM SERALT BAEIE 1 4 4 10T T R AL
PERIFE, SRAG T AUITIO, AL I 1 — L8 A,
BE— 2B IT R A0 A < AR R A I R 2O A B
RS HHKIE.

2.1 BEALTIEHI&
IR =TT 4 AUTIO, fEFLH, Bl

It H#A: 2005-08-09, f&[E HER: 2005-12-02

XEHS: 1009-606X(2006)05-0827-05

Degussa 2 & £ 7= (1) P25 4 TiO, ¥y A (£ BET iz Lk
[ 60.08 m?/g, XRD MR 5 2 R BiAkDT), F54
X7 AuCla-HCI-4H,0, Hh 2582 A1k 238 71 A R A )
4277, ¥ AuCly HCI-4H,0 Wi — & =it 2 3 K,
70 CHEEABH A OL F I —E &1 Tio, ¥y A it
WIOUEER, WA pH 4 7.5 KAy, REIHTIIE,
VB ARG CI(AgNO; iR Il), 80°CH 15 12 h, 571
— B MRS 3 h, BA IR I, R LT 40~60
H (0.380~0.250 mm)#%/11.
2.2 EILFBYETETM

A 00 PR TS PR VP 0 5 s o] 5 DR A 28 5 I 2 v
AT, RN ESNAE R 7.5 mm, & 15 cm, fEALFIT
HH 039, HRABATIREEREI, A s
Wi, ATLYLEELA 13 em, fEERRTAL. SRR Ny IR
R THRE A 300°C, VI 10%H,/N, AAIE J5s
6 h, PN N "<, 50 mL/min W 4 2 S Vi 5
250°C, JFAELE Np AU B HPPIRE 5 N ROV (K
e 1:1 (R RERUK TR S UAR) S A, JEEHE 3 (WHSV)
7 3.42 WL, 30 min J5 B Ny 75k 5 mU/min 78 3,
R RNVASTE 1 h JGREEHT. NP E KK A A,
AR A v AR S N R AR RN
GC9890A B~ AH {0 3% 71 2k 73 M. (0 1% A% ] 5 AH 1 H
TDX, @ UNEA, AP, SR Hr i
Bt AR R AR HERE SR N, SRR
A5 I3HT PR

P Al .

Xcron(Y0)=1E A, (1R FF e/ 1E N S N 45 ) Aok P B =

Fout(Yco+Yer,HYco,)Fergon

TEHREN: HKK(1980-), &, BITawei N, Wibwisit, 2 TS T84k, E-mail: cuibingbing@bipt.edu.cn; #4551, EIREXAA,

Tel: 010-81292074-16.



828 oET R ¥R H 64
AR AR )RR Sco,(%)=Yco,/(YeotYco,), TRIRAS e S WY CO+H,0—~CO,+H,. (3)
o oy HP=tS R R,y PSR B E & — B G A A AL AR PE S U S AR K e

i, Fenon A FHEEIRERNA 2.
2.3 EIULFIRRIE
il A6 50 1) 0 AH D E AR H AR B | AR R
XRD-7000 %! X GH&firit A% BT, Cu 4w 4,5 K 40
KV, B3 40 mA, 1A TE Bl 26=20°~60°, $-14i3# i 2°/min.
K JEOL 2010F 7 ey 43 #2632 5 v Wb il B Wl ¢
HEALTFIRE S TES. BT ES J5 70 NS R L, &
FRFE PG, KRV B TR, A AR T
JGAE 200 KV HL T3NSR,

3 ER544

3.1 BEEFAEMENFENE R E
P I K 2 T R T S S N A

I K 8 R S
FH P SR B N

CH4OH+H,0—~3H,+CO,, (1)

CHOH—CO+2H,, )

BB RTE CUREAB 2% i 7 (W ITRE 2 NayCOs,
NaOH 28yt % Na'). i1 1508 7t gk eAeRrbe i i
PEIRARIN R R A 2 —, FIEUKVEE LU & & 1K e g
R0 22k CIF, Al N AR R T EOK BRI
VXA RIEALTERE RSN, 7355 28 MK 2%27K
VERR AL TR TG CIE(H] AgNOs W WAGIN) il
T 2 AAFE 29%(w)Au/TIO, fiEALT, 25 S ILAEALIT 1.

HISEIR A RCR D) TBUA Y, A UEAK DL s
SR TR P I 2 2 T R o S B (R AR A E AT BT
AN, U R TR R I e AL R AN 0™ A e TRk
IEALR, W e T2 WL RESEAT Rt 6% CI7y AT Au
BRI 5), WAL R AN A7 R g, HZRDEN
AT CO, ML FENE AT FTIRAR, W LA IS AL LN
FAF, WREE . VEERITAL WSS

F 1 EEA IR T TR IR 2T
Table 1 Effect of washing procedure on catalytic activity

Outlet production gas (%, ¢)

Catalyst 2%Au/TiO, Xchgon (%) Y, [mmol/(h-gear)] Sco, (%) co CH,  CO,
Water washing 30.1 41.86 87.2 67 3.4 6.4 23.2
2% ammonia solution washing 375 48.57 74.2 68 6.8 5.6 19.6

Note: 2%(w) Au loading; calcined at 300 C; Yi,: Hz yield; S: selectivity; X: conversion rate; reaction conditions: p=0.1 MPa,

T=250 HC, nHzo/HCHSOH:].:l, WHSV=3.42 hil.
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Fig.1 Effect of Au loading on catalytic activity
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Table 2 Effect of promoting agent on catalytic activity

Outlet production gas (%, ¢)

Catalyst Xchgon (%) Y, [mmol/(h-gcar)] Sco, (%) H, CO CH, CO,
2%AU/TiO, 30.1 41.86 87.2 67 34 64 232
2%Au/10%Zn0O/TiO, 18.3 2321 55.7 65.2 146 18 184
2%Au/10%NiO/TiO, 88.6 126.56 28.2 67.5 219 20 8.6
10%NiO/TiO, 824 98.51 3.2 65 303 37 1.0
TiO, 0 0 0 0 0 0 0

Note: Water washing, calcined at 300 'C; Yy,: H yield; S: selectivity; X: conversion rate; reaction conditions:
p=0.1 MPa, T=250 C, ny,o/Ncp,on=1:1, WHSV=3.42 h ™",
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Fig.2 Effect of calcination temperature on catalytic activity
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Fig.3 XRD patterns of samples calcined at different temperatures
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Fig.4 TEM images of catalysts calcined at 300 ‘C and water washing
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Studies on Au/TiO, Catalyst for Hydrogen Production from Methanol Steam Reforming
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Abstract: A series of Au/TiO, catalysts were prepared by the deposition—precipitation method and characterized by XRD and TEM. The
influences of gold loading, calcination temperature and promoter on the catalytic activity of Au/TiO, catalysts for the hydrogen
production from methanol steam reforming were studied. The results show that the catalyst prepared under the conditions of 5% Au
loading, 100 °C drying without calcination, and addition NiO promoter exhibits the best activity. According to the TEM observation,
addition of NiO promoter could improve the dispersion of nanometer TiO, support, and gold particles become smaller.

Key words: hydrogen production; methanol steam reforming; Au/TiO, supported catalyst; preparation



