10

No. 10
2007 10 ACTA POLYMERICA SINICA Oct., 2007

fER £ ¥ wUE PR FABR E ¥ EALT

(0 310027)
( )
\ ,3312 776 am !
2106 cm ; "H-NMR , ( 8=30)
( =6 4) 5
Zn0 . Zn0 /
e CNTs
e , CNTs . CNTs == ,
CNTs CNTs , CNTs s
CNTs CNTs X
CNTs CNTs
, CNTs 1
; CNTs 1.1 .
T m (Aldrich) . 4N, N ( DMAP)
(NTs (ABCR) . N, N'- (DCC) 4
; CNTs (DCM)  CaHa
19'99 CNT S HHE i
S +
0 . Rh' (nbd) [ (-
[8,9] ' C6H5)B (CGI‘B)?] ’
’ CNTs ( RhCl; *3H,0) ( )
. CNTs (nbd) (NaB( CeHs)4)
L4gh, .CNTs  Aldrich , 20
[10~12]
nm.
CNTs , 1.2 Vector 22
CNTs , (KBr )3
* 2007-06-21 , 2007-06-29 ; ( 20634020) (973
2002CB613401); ** , E-mail; sunjz @zju. edu. cn; tangbenz @ust. hk

897



898 2007
Oxford NMR 300 MHz, Merculy plus, Varian Il
X
. JEM-1230, JEOL "
[Rh"(nbd)][(7-CeHs)B™(C4Hs)s]
(TEN[) . TH: 5 6'5)3
2 NH NH
2.1 Rh' (nbd) [ (- ot ol
CGHS) B (CﬁHS) 3] M * 500 H]g ((|:H2)10 ((|:H2)10
2 ml, | |
’ SH SH
2¢g 40 mL . 2
ml , , Scheme 2 Synthetic route to thiol-functionalized
. . 76 % polyphenylacetylene ( PPA-SH)
2.2 (A) (B) 'HNMR
I. 900 mg AB) , =3
20 .2 37 ¢ DCC, 187 mg DMAP _ 5
291 mg TsOH 100 mL , 50 6.2~ 6 43
ml DCM, 24 h.
. CHCL ’
}QNHZ + HS—(CH,);,COOH
, 35 °C
DCC, DMAP, TsOH
TR > = @—NH—CO(CHZ—)WSH 5%, 5%
50°C.
Scheme 1 Synthetic route to thiokHunctionalized phenyhcetylene

monomer ( PA-SH)

2.3 .
25 mLL , 148.7 mg 5 mg
[Rh ] {Rh' =Rh" (nbd) [ ( -CsHs) B -
(CeHs) 3], }e 3 ,
2mL 1 mL THF, 15 min
24 h. 500 mL
, 35°C
: 56%.
2.4
1 (A) (B) .
(a) ,776 B12em ' C—C—H C—
H 2106 an
c—C
(b) , ;

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm ™)

Fig. 1

monomer PA-SH (A) and polymer PPA-SH ( B)

Infra-red spectra of the thiol-functionalized

2.5 5 mL PPA-SH
THF  ( 2 mg L) 10 mg
20 om  CNTs ,
24 h, ,
.PPA-SH  THF . (NTs



10 899
f ( 3a), PPA-SH .
= §—g—CHZCH2(CH2)6CH2CHZSH , .
a d e f g h i
G ( 3b), PPA-SH
CNTs . 3
e a By PPA-SH
i &g
S T -
2 mL PPA-SH /CNTs THF
§C=C'y" 10 mg ZnO s 24 h,
H 5 \ TEM .PPA-SH /
¢ HN- —CHZCHZ(CH2)6CH2CHZ'SH CNTs 710 s s
j d e f h' i
: £ , 710
R CNTs CNTs .
Zn0 PPA-
1 1 1 1 1 1 1 1 1 1 1 1 SH /mTS
1m 10 9 8 7 6 5 4 3 2 1 0 7n
)
9 ZrlO 2
Fig. 2 'H-NMR spectra of PA-SH and PPA-SH (o) 7Zn0 .
CDCl3 and DMSO-d were used as solvents for PA-SH (A) and , PPA-SH
PPA-SH (B), respectively. The water and solvent peaks marked
with aserisks.
710 , Zn0
: PPA-SH LNTs PPA-SH [CNTs ;
Zn0 PPA-SH /CNTs

Fig. 3 TEM images of the morphology of pristine CNTs (a), PPA-SH/CNTs (b) and ZnO nanoparticles/PPA-SH CNTs (¢) nanostructures
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SOLUBILITY IMPROVEMENT AND SURFACE FUNCTIONALIZATION OF
MULTI-WALLED CARBON NANOTUBES BY A THIOL-FUNCTIONALIZED
POLY( PHENYLACETYLENE) DERIVATIVE

XU Haipeng', MAO Yu', YUAN Wangzhang , SUN Jingzhi ,
DONG Yonggiang', WANG Mang', TANG Benzhong"’
(" Dparmant of Pobmer Scieice &Engineering, Key Laboratory of Macromolecular Synthesis and Functionalzation,
Zhejiang University, Hangzhou  310027)
(> Department of Chemistry , The Hong Kong University of Science & Technology, Clear Water Bay, Kowloon, Hong Kong)

Abstract A thiol-functionalized poly( phenylacetylene) has been synthesized and characterized. The disappearance
of the characteristic vibrations at 3312 and 776 cm (C—C—H) and 2106 em | (C=C), together with the
vanishing of the chemical shifts at 3.0 (CT—C—H) and the appearance of the chemical shifts at 6.4 (C —C—H)
indicate the polymerization of the thiol-containing monomer. The hybrid of thiol-functionalized poly-
(phenylacetylene) and multiwalled cabon namotubes ( MWNTs) showed good solubility in organic solvents.
Meanwhile, the wrapping of the polymer chains on MWNTs led to the surface functiomalization. By aid of the
interactions between thiol groups and zinc cations, ZnO nanoparticles were assembled onto out-shells of the hybrids.
These results suggested a novel wute to the fabrication of multi-component nanostructures.
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