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mesh ) o — ALO;, 110CHET,600C 2+, Ni LB K 10wt % , P/ALO; Fl Pt — Ni/ALO; #.K
B4, BV R Pt(NH;),(NO, ), ¥ B 40 ~ 50 mesh o — ALO; B Ni/ALO;, 110°C#t
FEpwT.
1.2 HUAFBEERRRIE

BARESEREEERRNRNER F#T, ARERNF(NE 8 mm) , AP HE
250 mg, AL EESA THAZE 600CEF 2 h, RE5IA CH/0, =2 WK SERERE TR
ERER 1 h FEAEST. BRSHR 1.5x 100, KR E S8 0.05MPa, & 5 iR 4 600 ~
900C , % SOCH— R RE & . KRR LT /KEEBRERKE R SC-3A SMHA B (I
AR D87, BHTEER TDX - 01 3R 4 T, A 2R, #iiR 110°C, Bl 160°C, B4k
RS

TPR #1 TPD 7 A B3 B L #17, B A5 (R 4 mm) , AL G A B Y 80mg, B H
4i He STHEZE 110CKE 2 h R HEFREE 8% (V)H, - Ar RES(ER/K R #7H
FABREE, &R R 30mL/min, FHRE K 10°C/min, KR4 800°C, REKF 10min. L3k 7
HEMRE HSATAHZEZR , REEAERMHSIE(EEE . BRK), REH 10mL/min,
HAEBRME DG, DHS I BRRAEBRE RPN EESEF BB, B W EH40
mL/min, 71§ % 4 20°C/min.

2 HR5iTie

2.1 MAFEELTE

B Ni/ALO5,P/AL O, 0. 6wi% H1 1.0wt% Pt = Ni/ALO;, T4~ 4846 7 # &% 34T TPR 1 TPD
LI HRLE 1L EAFN H, - TPR &2 (E la) R, B0 Pt EE# Ni A E R AE
AIE 1, Ni/ALO; 7E 250°C 1 450°CHHE A BB JR 4%, 5 Ni A4 1938 R %, Pv/ALO,; 7€ 180C
MHEA — R RN P A B EJRIE, & 0.6% f1 1.0% Pt B Pt — Ni/ALO; BR T 180,250 #i
450°C Bt i =AM 8 JR 45, 7E 300°C MR R — BT BiE [ I . I\ Ni/ALO; Fi Pt - Ni/ALO, &
9 300 1 450°C fiE B3R R IE T BR LU E , BEE Pr & B #9380 300°C B 3 Y ik g A1 K, 450°C
B ST B4 0 T BB /N, 300°C 2 A RO B e 7 I R F Ni A4 A9 38 R i X i PR P A ZER HE T Ni
MZ R . X R T Pr- NiZALO; 4L o, Pt B e B N PO, T PO St Hy, MR R B 8B )
ROAARFEEAMHEFE PR THBIAPENNEF L, EZAESER. N TPRERT
DA HXHENEE P A ERSET N NER,300CH EN R FERARESRES Pt 5 Ni
HERAMER.

B b FE 1c AR CO - TPD #1 CO, — TPD.TPD &5 R F B, & Pt )5, #8179 %t
CO 1 CO, Ky Ft AR b , 3+ B Bt BB Pr RO TS i B3 NG 8 b, X AT RE R Pt 5 Ni A EAE
B, o5 AR A 70 % T A R A 0% 4 o0 3 A B MR MR O SR BT R B0 AR PR I R R, P - Ni/
ALO; W MR 5 Ni/ALO, ML, BIRMEE KIFE . XULH P FEARHET Ni #9588
SR . B —HH,CO, - TPD &R % H,NivALO; X CO, K Mt B R/, T Pv/ALO; Xt CO,
A B B K, Pt — Ni/AL O, RV BB EE Ni/ALO; 1 Pr/ALO; AR K, 53X ] BB & Ni/ALO, Bin/b
BRSBTS NZENEEER PEESSBSAERENED. BARRETE
SEM- EDX/3#73RHH ,1.0wt % Pt/ ALO, RE P - R A 5], 1M 1.0% Pt - 10% Ni/AL O, 3
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A REIER Pt - Ni 7 49 XRD, 25 R WA 2. W 2 I F H, Pr— Ni B8 R 5K P 5t , RAF7E
Ni BORT AT B o, AT TR AL T P AT ST B S Ni AT [, 3F BRI P Py
B, HA B WAL RIBTE R E P i &4, P A0 Ni 2 B A AT AR E 4K, BT LA P -
Ni i XRD 7 AT RN Pt - Ni G & 7751 A .
Pt,Ni 1 Pt - Ni B 5% A XPS St 5015 B LA 3; XPS ¥ idfir B (eV) MRS T AU 30 Hi 4
MERAN RRFEL(at. )RR 1.
21 KRN XRS AR (V) RRE Pt & (at. %)

i Ni3p Pt Pdfs,  Nidpp RRREN TR (2.%)

P - 7.5 74.9 - 100

Ni 66.4 - - 852.8 0
P/Ni=1/2 66.8 7.2 74.7 853.0 68
Pv/Ni=1/6 66.7 7.2 74.1 853.1 50
PvNi=1/10 66.7 7.3 74.1 853.0 48

M 1 R E H,7E Pr— Ni #9 Ni3p, o #1 Ni3p EL F45 SR N 0.2 ~ 0.4eV, T Pdf,, i
Puf; (L FA A RENIA 0.2~0.3 eV, XUHAZEP-Ni B & ,Ni 5 Pt ZEFERFHB,
B Ni e FEBI R L.
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5 FR P AR 0 B X A6 S RTE A B e, A P AT R, R & Py B9 Pr— Ni/
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B 38 0 T 42 % . 700°C BT, B Be % b 3, Ni/ALO;s 4 70.5% , P/ALO, 2 68.2%,0.2%Pt i) Pt
- Ni/ALO; } 73.2%,0.6%Pt i) Pt — Ni/ALO; 7 76.5%,1.0% Pt — Ni/ALO, 24 77.8% ;CO &)
EEAGA RS MEYH MEEERF M, HIEER K. Pt- Ni/ALO, #4167 3E #
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100 100~

==

80

oo
(=)
I

60 -

CH, #1L%/%
S

CO EEH/ %

»
(=]

1 | | 1 40 Il 1 1 1
600 700 800 900 600 700 800 900
t/C t/C

E5 PtEinEY Ni/ALO, L%ty m
O—1wt%Pt - 10wt%Ni/ALOy; [1—0.6wt%Pr - 10wt %Ni/ALO;; @—0.2wt% Pt — 10wt% Ni/ALO;;
A—10wt%Ni/ALO;; A—1wt%P/ALO,

2.3 fEAANEEY

ZERRBE N 800°C, &R K H 0.05MPa, F A28 1.5 x 10°h~!,CH,/0, = 1.90 &4 T *f
Ni/ALO; FI%E NN 0.6%Pt &) Ni/ALO; LR HTH LR . ER R, P - Ni/ALO; LR K
DL 500 /Mt R R R IR E TR, ER N B, PRI RRIFE 89% A4 ,CO F H, B9
RS BR 2% 92.4% 75K, T 10%Ni/ALO; RELTIZER B 70 /Mot B B A B T M,
R 120 /MEEIE , R AR AL 3R 86% &9 77% , I SEM F4k 34 47 07 ¥ 04 Ak 00 ik 47 40 4
SEM %5 £ % B, Ni/ALO; ML ITER RS B A 7E e 25 TR, T Pt - Ni/ALO, T gig[).
FIBH b2 44745 R E BT, Ni/ALO,; o Ni 414} ik 8/ 5, T Pt - Ni/ALO; o Ni 4L K%
W R XA P Ni EERA{URRR B /L 3, T BB R R AR R E .

3 &ig

1.EMLCERERE P LIRE Ni/ALO, B B 52384 | AL Hil A LAY 4 4L 75 1 S R 23
ki
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Partial Oxidation of Methane to Syngas over
Pt - Ni/Al203 Catalyst

YAN Qian - Gu GAO Li — Zhen CHU Wei YU Zuo - Long*
( Chengdu Institute of Organic Chemistry , The Chinese Academy of Sciences, Chengdu, 610041)
YUAN Song ~ Yue
( Changchun Instizute of Applied Chemistry , The Chinese Academy of Sciences, Changchun, 130022)

Abstract The catalytic partial oxidation of methane to syngas over Ni/ALL O3, Pt/Al,O; and a series of
Pt - Ni/AL O, catalysts was investigated. It was found that Pt — Ni/ALO; catalysts exhibit higher activity
and stability than Ni/AL,O; and Pt/AL,O;. TPR and TPD methods were used to characterize Pt — Ni
bimetallic interactions in the catalysis. A series of Pt - Ni/Al;O; catalysts and unsupported Pt — Ni
samples were studied by XRD and XPS. It was found the formation of Pt — Ni alloy in the Pt - Ni/AL O,
catalysts and the enrichment of platinum on the surface of the catalysts. It is concluded that the higher
activity and stability of Pt — Ni/ALO; catalysts were caused by Pt — Ni bimetallic interactions.

Keywords methane, syngas, partial oxidation, Pt — Ni/AlL Qs catalyst, Pt — Ni bimetallic interaction



