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Tablel Feed composition of P{ NIPAM-co-PEGMA) and P(NIPAM- co-
HEMA) microgels

Feed (g)

Microgel code
NIPAM PECMA HEMA BA KPS
M-PEG{HE)MAO0 0.7200 0 — 0.0491 0.0172
M-PEGMA2 0.6545 0.0655 L 0.0455 0.0160
M-PEGMA4 0.6000 0.1200 - 0.0425 0.0149
© M-PEGMAS 0.5143 0.2057 —_ 0.0379 0,0133
M-HEMA4 0.6871 — 0.0329 0.0488 0.0171
M-HEMAS 0.6545 — 0.0655 0.0485 0.0170
M-HEMA14 0.6065 — 0.1135 0.0480 10,0168
M-HEMA20 0.5592 — 0.1608 0.0476 0.0167
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Fig. 1 'H-NMR spectra of P(NIPAM-co-PEGMA} microgels
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Fig. 2 '"H-NMR spectra of P{NIPAM-co-HEMA) microgels
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Fig. 3 Representative TEM micrographs of P(NIPAM-co-PEGMA) and P{NIPAM-co-HEMA) microgels
a) M-HEMA4; b) M-HEMA14; ¢} PEGMA2; d) M-PEGMAS
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Fig. 4 Plot of the hydrodynamic radius versus temperature
a) P(NIPAM- co-PEGMA) microgels; b) P{NIPAM-co-HEMA)

microgels
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Table 2 Comparison of the deswelling ratio (a) of P ( NIPAM-co-
PEGMA) and P{NIPAM-co-HEMA) microgels

M-PEGMA M-HEMA

Code
¢ 2 4 & 4 8 14 220

R,(nm,swollen) 248 238 230 257 367 481 469 445
Ry(nm,shrunken} 97 123 139 169 140 96 125 128
a 16.6 7.3 4.5 3.5 18.0 125.8 52.5 42.1
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Fig. 5 Flot of absorbance versus temperature
a) P(NIPAM-co-PEGMA) microgels; b) P{NIPAM-co-HEMA)

microgels
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Fig. 6 DSC scan plot of the microgel dispersions
a) P(NIPAM-co-PECMA) microgels; h) P{NIPAM-co-HEMA)} microgels

Table 3 VPTTs of P{NIPAM-co-PEGMA) and P(NIPAM-co-HEMA)

rioregele determined by different tochniques % LBk, il PEGMA (HEMA) . NIPAM

M BA 7£ KPS 7776 T 22 B L Bl 4 7 M 4% & 2h B

VPIT determined by different techniques ( C)

Content of
comonomer MLPEGHMA HEMA ﬁﬁﬁxﬁﬁxﬁ%ﬁﬁﬁwﬁ&.ﬁ$ﬁﬁ PR
{mol% ) DLS v DLS uv 'E:‘B(J \E%E‘J*ﬁﬁﬂffﬁ,iﬂm‘]ﬁ—CHZCHZOH EKJ#
0 34.7 37.0 3.7 37.0 TE {78 P(NIPAM-co-HEMA ) SR BERE ) VPTT [#4K,
2 5.3 39.0 - — £ M & ——CH, CH,0—w H B3| A{#8 P(NIPAM-
4 37.0 0.s 3.2 35.9
8 39.2 45.4 32.0 35.0 co-PEGMA) # SEBER) VPTT FH .
14 — - 29.7 33.9
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PREPARATION AND PROPERTIES OF TEMPERATURE-SENSITIVE
N-ISOPROPYLACRYLAMIDE COPOLYMER MICROGELS CONTAINING
FUNCTIONAL HYDROXYL GROUPS IN SIDE CHAINS

MA Xiaomei', TANG Xiaozhen®
(¥ School of Chemistry, Chemical Engineering and Envirenmental Science, Qingdao University, Qingdao  266071)
(* School of Chemistry and Chemical Technology , Shanghai Jiuotong University , Shanghai  200240)

Abstract  Hydrophilic monomers polyethyleneglycol methacrylate ( PEGMA) and hydroxyethyl methacrylate
(HEMA) were selected to copolymerize with N-isopropylacrylamide ( NIPAM) to prepare temperature-sensitive
copolymer microgels containing functional —OH groups in the side chains of different lengths . Investigations on the
microgels indicated that incorporation of PEGMA and HEMA have different influence on the deswelling behavior of
the microgels . Incorporation of PEGMA makes the volume-phase transition temperature ( VPTT) of the P(NIPAM-co-
PEGMA) microgels to shift to higher temperature and the deswelling ratio of the microgels to decrease with the
increase of the feed ratio. While incorporation of HEMA causes the VPTT of the P(NIPAM- co-HEMA) microgels to
shift to lower temperature and the deswelling ratio of the microgels to increase first and then decrease with the
increase of the feed ratio. The micogels has the largest deswelling ratio when the feed ratio of HEMA is 8 mol % .
Key words Microgels, Temperature-sensitivity,  N-isopropylacrylamide, Hydroxyethyl —methacrylate,
Polyethyleneglycol methacrylate ‘



