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Abstract

Abstract

Multi-walled carbon-nanotubes (MWCNTS) has been drawing increasing attention
since its discovery. As this new form of carbon exhibits high specific surface area,
conductivity, and chemical stability, intensive studies have been carried out
suggesting great potential for applications of MWCNTSs in nanotechnology. In
particular, carbon nanotube-metal nanohybrids are emerging materials that are
receiving increasing interest for applications in heterogenecus catalysis,
electrochemical sensors/biosensors, fuel cells and nanomedicine, so the development
of new effective synthesis of transition metal decorated MWCNTSs is highly attractive.
Based on this research goal, a novel synthesis of transition metallic nanoparticles
(NPs) decorated MWCNTSs via the spontaneous reduction of metallc ions with
chitosan functionalized MWCNTs has been developed. Characterization of the
nanocomposites reveals that the ultrasmall transition metallic particles (approx.2-4 nm)
were well loaded on the surface of MWCNTs. The dual function of chitosan adsorbed
on the surface of carbon nanotubes are mediating MWCNTSs for reduction of the
metallic salt and efficient anchoring of transition metalic nanoparticles to the
nanotubes. In the case of synthesis of non-noble metal(Cu, Co, Ni) decorated
MWCNTSs nanohybrids, the addition of amonia to the suspension to adjust the pH is
responsible for the reduction of metalic salts.

Moreover, the catalytic performance of the carbon nanotube-metal nanohybrids
for synthesis of 4-aminophenol (4-AP) from reduction of 4-nitrophenols(4-NP) by
NaBH, was studied. It is well known that 4-NP is kind of the most refractory
pollutants that can occur in industrial wastewaters, the massive discharge of 4-NP
heavily polluted evironment. At the same time, there is a great demand of the 4-APin
industry. So the study on catalytic reduction of 4-NP to 4-AP by sodium borohydride
in aqueous solution has significant meaning in energy saving, safty and environment
protection. The experimental results showed that the M-CHIT-MWCNTs nanohybrids
display excellent performance for reduction of 4-NP under room temperature, near

100% selectivity to 4-AP was observed, especially, over 0.2%Pt-CHIT-MWCNTs



Abstract

catalyst, the turnover frequency(TOF) of 4-NP reached 8. 86x10'°g*s ™.

In addition, as one of the in-situ spectroscopic techniques with high surface
sengitivity in probing the interfacial species, surface enhanced Raman scattering
(SERS) has an advantage of investigating surface processes, so the application in
SERS was also investigated with Au(Ag)-CHIT-MWCNTSs nanohybrids. The results
show that the nanohybrids greatly enhance Raman spectra of carbon nanotubes.
Meanwhile, the SERS using Rhodamine 6G (R6G) as the probe molecule was aso
explored with Au(Ag)-CHIT-MWCNTSs as substrate. Enhanced Raman signal has
been observed and awell proportional relation exists between the enhancement effect

and the loading of metal.

Key words: transition metal; carbon nanotubes; nanohybrids; catalyze reduction;
SERS
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&N RS EE R AE AR R R AT I B AR AT T, AR BRAT R #5540
— RN SR T BRI SRR IR i B T 44k (A CF) A 2K 3 I et o) i
SEMY R BRAT R BEAT THEIT, a5 RN, EEIATR- AR, ACF IR
FEANAR, SHAHIEm I EICERE KT 90%, 4 F-RYFEI) B N 9 790 mg/L 1
PR, WS B AR FIL I HR KA P 1k 80— R R TSR o

1.1.2.4 KEEWKE

Lipczynska-kochany 2181515 T 4 46048 7K (UVIH202) AT Fenton % 711
KA TR R R SE I AR, R IR Fenton AL T UVIHL0, 7% . Tk
IC T R INE(OJUV) B0 R SE 2R (1) R K, B Og A UV BAT Pp R 2%
N o WHE KPR TR RGBS TAAAER & T, Fenton 1060 X3t
HWY K AL ER, B T I RCR . Kavitha 28123 L T Fenton 77, KBHDG
FIRAMG ) Fenton 12551 Ak B AiF 25 285 AR AR B Ry IR 3R, <30 Fenton i
A BEAL 1/3 21 1/5 (IR EE ARy A B AH LA AT 46 h CO,, TR BH OGN 41
PR~ Fenton {71 Ak B SRy AAT HFE AT A LR mI8 92%, I H.i%



Ee

SRR AL R BB 2 . Weavers 5123 TS T BRI . PR RLAR
L P s A SR SRR 2R RO ORI « AR X ORI R P, S I0 4 Rk WY,
20 KHz I i 7 i A AR 5 AWK gkt (e A1 1Y 5 1y 500 KHz I 5 5t HY 5
TR BERAT G 40— G S N Bl g S A

FIRS IO RAAEE 5 A S HEA AL AL YRR B AR AL BE
AR L PR 5 A S DRI} 1) P K 5 T BEAAT 28, JAS U, B b i AR, #A:
GG, AR S o VBB AN IR R — R 7 B, v BN A
BIFIH A AR IR R R BOR BAR BAT RIS, k5 ReAE iR
sk AR T YR  E X SEoR B, AT AL R A5 2 S A (AT o 5K
S A HE IR A S A T R = Ry ST H 2 AT EE A

1.2 WREXEH L

1.2.1 NEEXG K

SR IERW (4-aminophenol, 4-AP) & —FhEEZE 4k TR 25 pin) i, &
HAZ R, o rh et Rygm, R R sgmrk, RN g i ki,
ffiAl KA S RN, BRI AR SO 2 AT A, T LA B e A B
FER P

e LR FH ) B B R 4 b A B IR B2 25 287 S AR 2 0, 48 G b A S
O BRI 4 290 O LR EIE LIRKMIRIR) 2 2 W (6 R AL L
MR CHE) B AR 4e4 3 Bl 6-503hndmias, o g b 20 5 B o
Y1 80%. 7EIE 41, IFR T 2 R F 2 2R b o B ARG B BT AR e 24
Y.

g S SRR (S PNE2¢ 3 ST SR S Ne SR DR A 1 C 0 A5 €2 N
IOkl AR HEGYRL AR, BRI (155 Hir,
AT A FDO S SRR I R BRAGIE R R CLG. Bk 5 W CV. BifbHr
W FBL. fifLiRIE 3R, HifbiE FBG. fiftffisk GB. §5MRUE SG. ¥9MR MK
2G. ffbZts B3R, ERAR Py AR LT ik 45 .

X E HE ORI [RI R W] DL B2 PO 2R — SRR 270 o Bl B AR IR Ll
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