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3 PVP
FTIR FTLA 2000-104
DSC822° 1 SN-2 SN-7
SEM Quanta-200
TG URT- 5.0 wt% SN-5
3p Silica-MPT  Silica-PNIPAM .
200 ~ 650°C 6 Silica-NIPAM
PNIPAM 1 6.1
CR % 2 NIPAM 1710 em™! =0 2990
GR % . em™' 2857 em™' —CH, —CH,
CR % =100x W,/W,
GR % =100x W,-W, /W, 2 1655 em™' N—H 1546
W, W, em ™! NIPAM
PNIPAM W, :
_ 6.2 DSC 1 DSC
4 N-
350 ke/em? LCST N-
1:1 LCST 32 c
150 mm x 4.6 mm NIPAM
4 DSC b
HPLC Waters 1525 Binany HPLC Pump MPT a PNIPAM
Waters 2996 Potodiode Array Detector Waters 717 Plus DSC
Autosampler 3 .3 33.7C N-
4 mg/mL 6 LCST
mg/ml 5.7 mg/mL. UV 215 nm PNIPAM PNIPAM
3
+0.1C.
5
1. PVP 2
PVA g o .
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Table 1  Results of grafting polymerization of NIPAM onto silica 33.7°C <
surface®
Sample Silica-MPT PVA  Cyclohexanol  GR . . 32‘5@, .
1.D. g wi% wt% % 20 30 40 30 60
SN-1 2.09.5°" c 5.0 8.4 Temperature (C)
SN-2 2.09.5°" 5.0 2.0 2.7
SN3 2005 b 50 30 234 Fig. 1 DSC thermograms of silica-MPT a silica-PNIPAM b
SN-4 2009.5°" 5.0 4.0 25.5 and pure PNIPAM ¢
SN-5 2009.5° 5.0 5.0 27.7 Heating rate 5 K/min
SN-6 2009.5° 5.0 6.0 238
SN-7 2.095" 5.0 8.0 15.7

* Water content was 50 mL  the weight of NIPAM was 4.7 g the weight
percentages of PVA and cyclohexanol are with respect to water AIBN
0.9% of NIPAM " Surface coverage % of silica-MPT © PVP 2 g

was used instead of PVA.
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Fig. 2 SEM images of pure silica a  silica-MPT b and silica-PNIPAM ¢
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Fig. 3 Dependence of retention time in HPLC on temperature for
naphthalene derivatives

Mobile phase water: methanol=9:1 V/V  Flow rate 1.0 mL/min
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Fig. 4 Separation of naphthalene derivatives of a-naphthylacetic acid a
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THE GRAFTING POLYMERIZATION OF N-ISOPROPYLACRYLAMIDE ON THE
SURFACE OF ULTRA FINE SILICA AND ITS APPLICATION
IN CHROMATOGRAPHY SEPARATION

ZHU Yi NI Caihua SHAO Dan JIANG Xiang
School of Chemical and Material Engineering  Southern Yangtze University ~Wuxi 214036

Abstract  Thermosensitive core-shell particles were synthesized through grafting copolymerization of N-
isopropylacrylamide NIPAM with 3- methacryloyloxy propyl trimethoxysilane MPT coupled on the surface of
ultra fine silica dioxide beads. The grafting copolymerization was carried out at the present of polyvinyl alcohol as a
surfactant H, O/cyclohexanol as mixed solvents and 2 2'-azobis isobutyronitrile as an initiator. The effect of
surfactant concentration and the composition of mixed solvents on the grafting rate was investigated. The infrared
spectrum has confirmed the structure of the modified silica. Differential scanning calorimetry DSC  has indicated
the thermosensitivity of the particles. The thermosensitive particles were used as packing materials of high-
performance liquid chromatography ~HPLC  for separating naphthalin derivatives. The results revealed that
satisfactory separation was attained by controlling temperature of the column. As a comparison the packing material of
silica-MPT has no such separating efficiency due to absence of thermosensitivety. The mechanism for the
temperature-controlled separation is attributed to the polarity change of the PNIPAM on silica surface when PNIPAM
undergoes volume phase transition.

Key words N-isopropylacrylamide Thermosensitivity Separation HPLC





