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Abstract: An efficient method for the functionalization of carbon nanotubes (CNTSs) is presented, which uses
the HF corrosion and intermittent microwave heating (IMH) H,O, solution. The Fourier transform infrared {2 AH Ok S0

spectroscopy, Raman spectroscopy, and transmission electron microscopy are used to investigate the b
physicochemical properties of the CNTs and the prepared catalysts thereof. Cyclic voltammetry, liner current bk R R
sweeping measurements, chronoamperometry measurements are employed to study the performance of the

prepared catalysts. CNTs further treated with IMH H,0, solution (10s-on/20s-off, over five cycles) can be used SRR

as catalyst support, and exhibit significantly improved performance towards methanol oxidation in comparison with  j @}k
other modified CNTs. The results represent a novel approach to functionalize CNTs in a simple and economic way.
The method can also be applied in the mass production of nanosized materials.

Keywords: fuel cell, carbon nanotube, functionalization, intermittent microwave heating method,
methanol oxidation

W f H 1. 2011-08-29; 1R H 1 2012-02-08

SIHASC:
FHREAE, RORAR, MRARSE PO IR R Pt AR EREALEEREIF T[] LR, 2012,V33(2): 290-297

YIN Shi-Bin, ZHU Qiang-Qiang, QIANG Ying-Huai etc .Functionalized Carbon Nanotubes as Pt Catalyst Supports in Methanol Oxidation[J] Chinese
Journal of Catalysis, 2012,V33(2): 290-297

BEEAR L
http://www.chxb.cn/CN/10.1016/S1872-2067(11)60332-X B,  http://www.chxb.cn/CN/Y2012/V33/12/290

[1]  ZhiF, %k, BB, iRl $rEibea244 (LI L X, Liu Y Ch, Geng X, An B G. Acta Phys-Chim Sin), 2011, 27: 443
[2]1 Zhang W M, Sherrell P, Minett A I, Razal J M, Chen J. Energy Environ Sci, 2010, 3: 1286 ,,, r

[B1 JEAKAE, INVARL, F5#R, #MEE, $E7%EF, =8, Geir Martin Haarberg. fii{t244R (Tang Sh H, Sun G Q, Qi J, Sun Sh G, Guo J S, Xin Q, Haarberg G M.
Chin J Catal), 2010, 31: 12 s

[4] He D P, Mus C, Pan M. Carbon, 2011, 49: 82 ri

[5] He DP, Zeng C, Xu C, Cheng N C, Li H G, Mu S C, Pan M. Langmuir, 2011, 27: 5582 __ ri

[6] Yin Sh B, Luo L, Xu C, Zhao Y L, Qiang Y H, Mu S C. J Power Sources, 2012, 198: 1 __rei

[71 He CX, Song S Q, Liu J C, Maragou V, Tsiakaras P. J Power Sources, 2010, 195: 7409 __ ret

[8] Zhang J, Zou H, Qing Q, Yang Y, Li Q, Liu Z, Guo X, Du Z. J Phys Chem B, 2003, 107: 3712 __ rt
[9] Feng LY, YanYY, ChenY G, Wang L J. Energy Environ Sci, 2011, 4: 1892 __ rt

[10] Jiang K Y, Eitan A, Schadler L S, Ajayan P M, Siegel R W, Grobert N, Mayne M, Reyes-Reyes M, Terrones H, Terrones M. Nano Lett, 2003, 3:



275 ENII”

[11] Liu Z L, Lin X H, Lee J Y, Zhang W D, Han M, Gan L M. Langmuir, 2002, 18: 4054 _ i

[12] Liu J, Rinzler A G, Dai H, Hafner H J, Bradley R K, Boul P J, Lu A, Iverson T, Shelimov K, Huffman C B, Rodri-guez-Macias F, Shon Y S, Lee T
R, Colbert D T, Smalley R E. Science, 1998, 280: 1253 __ ret

[13] HUuF P, Shen P K, Li Y L, Liang J Y, Wu J, Bao Q L, Li C M, Wei Z D. Fuel Cells, 2008, 8: 429 __ ri
[14] Li Y L, Hu F P, Wang X, Shen P K. Electrochem Commun, 2008, 10: 1101 ,__rei

[15] Shen P K, Yin Sh B, Li Z H, Chen C. Electrochim Acta, 2010, 55: 7969 _ ri

[16] Yin Sh B, Cai M, Wang C X, Shen P K. Energy Environ Sci, 2011, 4: 558 __ ri

[17] Yin Sh B, Shen P K, Song S Q, Jiang S P. Electrochim Acta, 2009, 54: 6954 _ i

[18] Song S Q, Wang Y, Shen P K. J Power Sources, 2007, 170: 46 i

[19] Patterson A L. Phys Rev, 1939, 56: 978 i

[20] Xing Y C, Li L, Chusuei C C, Hull R V. Langmuir, 2005, 21: 4185 ,__ re

[21] Wu J, Hu F P, Shen P K, Li C M, Wei Z D. Fuel Cells, 2010, 10: 106
[22] Wu J, Hu F P, Hu X D, Wei Z D, Shen P K. Electrochim Acta, 2008, 53: 8341 ,_ rei

[23] Zhao Z Z, Fang X, Li Y L, Wang Y, Shen P K, Xie F Y, Zhang X. Electrochem Commun, 2009, 11: 290 __ ri

[24] Xu W L, Shen H, Kim Y J, Zhou X C, Liu G K, Park J, Chen P. Nano Lett, 2009, 9: 3968

[1] SRR, AR, AR, MR, THEUHT AR it Pt B A 5T A5 ) B 16 TR 1 5T F S R [9]. HEALAR, 2012,33(2): 222-229

21 TR, TR, A, Kk, TRI.PEMR Ni/C AL 7 4 54k B BE[I]. L2494k, 2011,32(9): 1519-1524

[3] A, i, YRR, SCHE, AD3C.Ce0, B Ni/MQO HEHCHI AT 162 U VULl 4 2 BE R 90K AT [0]. RIS, 2011,32(8): 1323-1328

[4] WEEE, SR, KR, WS e, AUERID. S AR AR X IR Ru AR R b A R 0 4 4 T [T fE4kaEAR, 2011,32(8): 1418-1423

[5] I 1,2, M 1,3, WEM 1,3, SEF 1,2,3 N TR FCHRBRH LT co M Pt-CeO,/C EALHIMHl & AL AL 3], AL, 2011,32(4): 606-611

6] EHEE 1,2, BRE 1,2,a, f74 1,3, D@ 1,2,b. 5k Sy A BRI 18]k ik oh ks 4 B A 2238 S 5 i) Pe/C AR 7 1 BE 1O 52 Wi [3]. HEAL229R, 2011,32(4):
599-605

[7] RERE, TRy BAE, RIABUE, P ORI B RIEA BT Pt-1r-Sno,/C WAL L/ 0], LT, 2011,32(12): 1856-1863

[8] W, B, B, R P SR AL YE IR S [0]. fEfLaEA, 2011,32(1): 86-92
[9] 754, SR, KL P-Au/CNT@TIO,, 11 9 MR RL v it 1 e 3 FH AR AR 4L A 9. HEAL9R, 2011,32(1): 74-79

B 1,2, AR 1, B 1,2, EWEA 1, MAEHT 1, R 2, fGENI 1 P I AR s R ER PR v R T 2 T R AL R R T T [3]. AL,
2011,32(1): 106-110

[11] 1,2, KL A1, 2082, W2, WA Ziegler-Natta fi b 77 ik 16 4 ) 5 A ME B 1k 3L SR []. #4244, 2010,26(8): 1077-1082

[12] MR e WA i i 3 BT JRL T 2T 65 M i AL /R Y PORL AT 98 38 JE [3]. K24, 2010,31(7): 717-724

[13]  VRONAR; SR AN Jt G B ks TSR . SBA-15 [ 45 24 7 7 Dy BE AL Il 2 R 1 1 6 2 HofiE 16 Knoevenagel %i& [ ¥ [J]. fifb=#4i, 2010,31(7): 827-832
[14]  JARGsE e £ R £ UM 44 D BB A6 B T3/ RuCI3=3H20 fiitfk 4 T AL BE [J]. A4k 543R, 2010,31(6): 656-660

[15] BTe A B B A PR A R e vt B AN A £ T 9 [9]. fiEfLS#4R, 2010,31(2): 141-149

[10]

Copyright 2010 by fiAk2:4



