No.9

9
2008 9 ACTA POLYMERICA SINICA Sep. 2008
ATRP :
214122
ATRP ATRP N-
NIPAM - FTIR TG EA SEM DSC
N- PNIPAM
. TG PNIPAM 25.2% DSC 34.1C
GPC " PNIPAM 8000
1.06.
N- ATRP
N-
1
PNIPAM
1.1
silica 5 pm
1-4
’}/_
KH-560
PNIPAM HPLC NIPAM J&K Chemical Lid. New
Jersey USA PMDETA
2-
ME, TREN
S . N N- DMF
. THF THF
’ 2 2'-
PNIPAM
Bpy
ATRP
1.2
N-
1.2.1 KH-560 2 g
NIPAM ATRP
-2 ATRp 50 mL 35°C
13 14 3 h 2 n']_[‘ I(H'56O
ATRP 85 ~90C N,
NIPAM 24 h
35C 24 h
ATRP 2.291 ¢ silica-KH-560.
NIPAM 1.2.2 ATRP 2¢g
ATRP silica-KH-560 20 mL 35C
1516 1h 1.5 mL N,
* 2007-12-04 2008-01-09 *% E-mail nicaihua2000 @ 163 . com



900 2008

4 h 1.2.3 ATRP 0.5¢
35C 24 h silica-Br 21 mg  CuCl 48 mg  ME,TREN 2.36 ¢
2.065 g . silica-OH.. NIPAM 5 mL DMF/H,0 V/V  50:50
2 g  silica-OH 10 mL N, 0,30min N,
THF lh 0°C 1.5 S h
mL 1 mL 35°C 48 h
24 h 0.618 ¢ silica-g-PNIPAM.
THF 35°C |
48 h 2.263 ¢
silica-Br.
OCIL, ocll,
@-on+ c.‘rlgo—?i/\/\o/\7 —~®o—ii/\/\ofﬁ
OCII, » bei, .
HO” ™™ on e /\/(-Jll
— @050 N
OCH, /\(;\ oM
CH; o (”) C|II
Br T
; (H—0C—C—Br
CHy W e r~ o
@O_?i/\/\{) /\N 0 CH,
OCH, tl) CIL, V\U_Q-_C'_BY
§g a,
O CH,
T
. 0-C —(lj— {PNIPAN)
NIl @—()—i')i(jg\/\ P /\/ 0 C?;
ATRF " 0/\_ N L T
OCH, 6y £ O—C—C—(PNIPAM)
h‘—(l: —(PNIPAM)  CIL
O CH,
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Table 1 The grafting ratio of PNIPAM using different ligands® Wavenumber (cm ’1)

Ligand Bpy PMDETA Megs TREN
Grafting ratio % 5.3 12.6 25.2

Fig. 2 FTIR spectra of a origina silica b silica-

KH-560 ¢ silica-Br and d silica- g-PNIPAM
*The reaction was carried out under the following conditions Charged

molar ratio NIPAM : CuCl : Ligand =100:1:1 solvent DMF/ 100 995
H,O VIV =50:50 reaction time 8 h and room temperature 95
1 Bpy PMDETA g $s0, ¢
8 h % 85
80.5%
5.3% 12.6% Me, TREN 8 h z ’
Z 75
25.2% Me,TREN — CuCl Z .
o
ATRP .B
Py 65 64.3%
CuCl 60 1 1 1 I 1 I 1 1
0 100 200 300 400 500 600 700 800
. PMDETA CuC] Temperature (L)C)
Me. TREN CuCl Fig. 3 The thermogravimetry curves of a original
o silica b silica-KH-560 ¢ silica-OH  d silica-Br
and e silica-g-PNIPAM
ATRP
N 3
200 ~ 750°C
ATRP
o e silica-g-
55 PNIPAM
2 b 2878 2940 cm”' PNIPAM . TG
—CH, —CH, C—H
TG
¢ 1735 em” C=0 200°C
d .
1655 1 PNIPAM
em™'  N—H 1548 om”' 25:2%-
1370 1387 cm™! 2.4
NIAPM 2 CHN
TG
2.3 2.5



902

2008

Table 2 Comparison of the weight losses Elemental analysis and TG

Elemental analysis % Weight loss TG

Sample

H C N %
Original silica 0.8 0 0 1
Silica-Br 1.470  7.388  0.543 19.5
Silica-g-PNIPAM _ 2.674  15.78  2.099 35.7
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Fig. 6 The GPC curve of the polymer obtained from the
hydrolysis of composite particles
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Fig. 7 The UV curve of the polymer obtained from the
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THE GRAFTING OF THERMOSENSITIVE POLYMER ONTO SUPERFINE SILICA
SURFACE BY ATOM TRANSFER RADICAL POLYMERIZATION

WANG Wentao NI Caihua
School of Chemical and Material Engineering  Jiangnan University ~Wuxi 214122

Abstract In order to obtain homogeneous smooth and size controllable layers of thermosensitive polymer on
superfine silica particles a novel synthetic route was developed. The thermosentive polymer poly N-isopro-
pylacrylamide PNIPAM  has successfully been grafted onto the surface of superfine silica particles. The synthetic
procedure includes the connection of silane coupling agent Y-glycidylpropylirimethoxysilane KH-560  with the
superfine silica particles reaction of diethanolamine with glycidyl group of KH-560 and reaction of 2-
bromoisobutyryl bromide with resulting hydroxy groups respectively and finally the ATRP reaction of N-
isopropylacrylamide grafting on the superfine silica particle surface. The ATRP was carried out at room temperature
in the present of CuCl as a catalyst MEGTREN as a Ligand and 50:50 V/V DMF/H,0 as a reaction medium.
The resultant composite particles afforded a core-shell structure. The composites particles were characterized by
FTIR TG EA SEM DSC. The weight losses in TG analysis showed that 7-glycidylpropylirimethoxysilane

diethanolamine 2-bromoisobutyryl bromide and PNIPAM attached to the silica particles step by step according to the
designed route. The grafting ratio of PNIPAM on the surface of silica particles reached to 25.2% based on the
superfine silica. The diagram of DSC indicated the composite silica particle was thermosensitive with LCST of
34.1°C.The GPC measurements for the PNIPAM cleaved from the composite silica particles gave an average
molecular weight of 8000 and the molecular weight distribution of 1.06.The SEM images revealed that the modified
composite particles had smooth surface displaying the superiority of active polymerization of ATRP. The results
showed that the grafting ratio in this method was higher than that of other methods the thermosentive polymer on the
surface of superfine silica particles formed a homogeneous smooth and flat layer film and the modified superfine
silica particles will potentially have applications in HPLC.
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