Vol. 30 BHEFEALFEFIR No. 4
2009 44 H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 741 ~745

BEERRNRE BIEJRIEHI & 513 Pt L
B EHELERE

RN, 2EK, &, REE®, sk, mitd
(1. JLs FREFER S, B EAPRM RO R RS SR , LR (b2 5 F TR, JLst 1008715
2. WPSCHE B SR TR, k1] 402168,
3. UEAFRFER IR E, hEBEBLEBI, L5 100190)

WE &8 PRI REIInG . BT, BRI (SWNTs) B B89 F 1, K K, PCl 3 i
PR P A BRI T B TE SWNTs R L, 64 7 BA R b PERE R SWNTs/Pr i £k B i fk 7). 38 2o
TEM, XPS fl TG %I #4 B #E4T T RAF, WFSE T KPCl, R B K i 700 %k Pt i | R AR 52 0, IR K T
SWNTs/Pt FIfEfLERE. SCIRZE K, SWNTs f#k iy P Biki/N, i3y 5), i s, 5 SWNTs &4 %
%, IR PERELT, S Ak I SR SR N Y R

KRR PREERRAUKAT; AW A, fEflrEae

HESES 00643; 0613.71 SCERARIRED A MEHE 02510790 (2009)04-0741-05

H M 1991 4F Tjima' " & BUBRZN KA (CNT) A, BRANKAE Fh T EAG A0 00 A4 1% 4 BRI Ak 27 I 1 ol
S AERB ST A . BT CNT B B b T BN A o i L AR R 2 BT LA ST & 178 CNT
R SRS IR T KEfFsE” . Bl T ONT R EAHEEY, RAERRESEA KRR T,
N B R AT AR B, 5l AP REA]. SBERRANKAT (SWNTs) ELAR/N(1 ~2 nm) ¥, A H
HA @5, v E#ES SRAERIER, fl& M4 mn SWNTs Z4 M8, Choi 14
SHUFE CBERUKIRAER ) SWNTs I Au® 5 W EL 1630 o 01k 38 s S i 45 81 SWNTs/ Au, {H 12k 1
SJRFLF A, O Connell %" MIHE SWNTs FHZ MG 7] Tween 80 Z01lf5 5 KAuCl, R, 53] T
TR AIHY SWNTs/Au. Lordi %521 Jf] HNO, B SWNTs i 8 4L 51 A KB AR I, SRIGMH 2 — ik
Ji K, PiCl, , 195 SWNTs/Pt fiEfb bkl Xing % 1F SWNTs [ HNO, & k5| AR, S5 5 H,PiCli i
R BOR A ROV Ja AR A RIZE T, B H, R8RS 3] Py/SWNTs. ek 2875 ik rp WA IV TR
HEZE T158] SWNTs/Pt, il i [ B (i 7E SWNTs 1 Pr AL, %0 Pr 20 BAMERLE SWNTs i ||
5 SWNTs 255 AN &% | WORDRiF2 K, SWNTs BYE 2 2 A A FRAR | JRALTE A5 .

ASCHI ] SWNTs FH B Bk I, KB K, PeCl s i Y P BLEA R 17 407 SWNTs R b, $il4 1
EA BAH L TERER) SWNTs/ Pt 728 B AL 5.

1 KWED

1.1 SWNTs/Pt BI#&

1.1.1 SWNTs s #| & 54t SMSCHk[ 14,151 09771, XF SWNTs il & i b 217 1 38 24 ook
AR R RE . DS sl B IR, DI FEA YNi,, Jigaia EH, FeS fil KCLIRA WM A ik
JIBHM , 7E 60 A HLR, Z/SETT 1.0135 x10° Pa, HLIRIEIHT 10 ~ 15 mm 204 2R, WCAER LR
HH 52 BIA5 SWNTs L. HH1521A9 SWNTs L 7E 350 C FHEE 1 h, DIBREMR P Emm; K5 E

Wik H 9. 2008-12-02.

EEWH, BEIE=" 31 (HHES . 2006CB932701) | FEZ“ /A\XN=" 1R (HEHES ;. 2007AA03Z311) FIEZK [ AR F 34 (HEifE
2, 20771010) % Bl

BRI sk, 59, #, W S0l , E8NFRPCKE RS S & W6 T, E-mail ; 2jshi@ pku. edu. cn



Ik

742 S F FRALF FR Vol. 30

FIEEDECN 15% 1) H,0, FEHE 3 h, Lt i, PAdk—EBRLICER ; 75 6 mol/L HCl I 1 713
6 h, LT UE; 7E2. 6 mol/L HNO, H[FISE 12 h, i3 u¥, MET, DAt —25 0 2 5 b 18 4 i A A 7R 00k
TE 450 CZ SRR 1 h, BSR4 KT 90% ) SWNTs.
1.1.2 SWNTs/Pt 6% % R KAE  H4E46J5 #9 SWNTs Sl A F)— & W B 1) K, PiCl AR, M 4 h,
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Fig.2 TEM images of SWNTs/Pt prepared in different solvents

(A) Water; (B) dispersed in ethanol and mixed with water; (C) ethanol; (D) dispersed in water and mixed with ethanol.
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Fig.3 TEM images of SWNTs/Pt prepared in K,PtCl; solutions with different concentrations
Concentration of K,PtClg/(mmol - L) (A) 3.0; (B) 5.0; (C) 7.0; (D) 10.0.
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Fig.4 XPS spectra of SWNTs/Pt (A) and Pt, in SWNTs/Pt(B)
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Fig. 6 Gas chromatographic detection of hydrogenation of cyclohexene using SWNTs/Pt without reduction( A )
and SWNTs/Pt reduced by H,[ (B)—(F) ] as catalysts
(A) 100 C; (B) 350 °C; (C) 200 C; (D) 150 C; (E) 100 C; (F) 20 C.
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Preparation of SWNTs/Pt Composites Using SWNTSs as
Reducing Agent and Their Catalytic Properties
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Abstract SWNTs/Pt composites for catalysis were prepared through redox reaction between SWNTs and
K, PtCl,. Characterization of the composites by TEM, XPS and TG techniques revealed that large quantities of
Pt particles with diameters of ~ 1.5 nm distribute evenly on the SWNTs. The influences of concentration of
K, PtCl; solution and solvents of SWNTs on the quantity and size of Pt particles were investigated. SWNTs/Pt
composites containing 24. 76% ( mass fraction) Pt were obtained using high purity SWNTs and K, PtCl, solution
of 10 mmol/L. The SWNTs/Pt composites exhibit high catalytic activity for hydrogenation of cyclohexene. The
conversion rate from cyclohexene to cyclohexane is up to 100% at room temperature.

Keywords Single-wall carbon nanotube; Composite; Pt; Catalytic property
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