21 [T S s No.2

1999 4 4 A ACTA POLYMERICA SINICA Apr.. 1999

Bk IR N-FAEARERS 2 Y1

pE EHE
(PEREERECFHRN X 100101)
HER

(GEEEIL XS s 100081)

W E NTHRARG KSR R N P AEREB R (PNIPAM) S 42 #1408 #H
B &R T —ZYN-BHEAKBE(NIPAMIH K ER SRR FHRERREENLTEY.
FAEREFNBREETEEXENAEZSRETHER RITHREEE, EAFHPESTE R R
W AR RE S, FRTHEDHEE R F KR E (Lower Critical Solution
Temperature, LCST), R, K EHE NGBS R LR LL (B RS YT RSN
LCST b A B, 55 (T4 Ly B A PNIPAM BL: M R KRR ERR T HEDEKS
AR, AR LA LR PASRREFE R A LA m A, 8 T %X
FERMABRTEMSIERHELFENREENE.

K@ KBS T, B, R,

FESTTFER—STHRUEFEUKMEKBER, ENERRSENKERT R, HE
REFEABH T2 A, iy i 5] | 65 T R 2 i o A 5 8 3 ) 1A
BOMEHFMAMKGEAEREN S5 WEIS FHXIEYEERE, ERAE
B ERE T e A 8 WS P RAKARBEW HE], =] LA H
e, B HF RS2 E.

EAKERT, B N-REEFERE(PNIPAM) X FHEEBEF S &4 40 FHEW
&, THREEKABRBE(LCST) A 32~-36C (HMESFRMARTRE)Y, BERT
LCST B}, Bt R 2R\ T KB b, 7E LCST Z b, W& EiE. C&H CHkiREH
B PNIPAM HIB 15 A B 2 LB R B R B S v s g, LA R B V& Bl dk
IR ) I E S M B R & B, K LB i) PNIPAM 4t B 9 7] L E HHiK &4
TERHEE A KIS E B, # A PNIPAM B E RN HYRERNZERAYHE
HEY BT E LT H AL BN PNIPAM B8 KiE s R T 5.

ATEGHMEL T NIPMA FMINEHR T 8. 8. A8 T ABRRHBRE
E AL LR, HEE R R L 100:1. 3 F NIPAM MAE M+ AR, T &M T
RELA 20001 f1 501 4L, & LAERAF B %R HR s f B A ik X K (LB 1T
PNIPAM {4 £ 7K i WP i AT B o

» 1998-03-11 4T, 1998-05-12 235 B ¥ A RH F RS RHBE(EE S 29733100); =~ BiREKEA
210



24 SR HOK LB TR N RAEER S S FOAEREERR 211

1 RS
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NIPAM £ 3CHK[ 1017736 & B, PO BR T M6 (Cio) v T IUES (Cl) o 75 BE(Che )« T A
B5(Ce) R IR B B REAE (Couo) M1 & AL T 83T 032 85 4% NIPMA (10mmol), &
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Table I Some physico-chemical data of the copolymers studied

Polymer Feed ratic  NIPAM:C,” M, M, M,/M, CMC{mg/mL) LCST(T)

PNIPAM - - 8671 21878 2.52 - 34.2
NIPAM-C,; 100;1 139:1 4152 10004 2.41 6.073 30.1
NIPAM-C,, 100.1 102:1 3322 7292 2.20 0.072 30.5
NIPAM-C,, 1001 111:1 3260 6491 1.99 0.069 31.0
NIPAM-Cq 100:1 106:1 3156 5617 1.78 0.067 31.3
NIPAM-C,, 100:1 - 2782 5453 1.96 0.05% 31.3

a} The composition ratio of the products



212 = i F ¥ % 1999 4

Table 2 Some physico-chemical data of NIPAM-C,y copolymers with different compasition

Polymer Feed ratio  NIPAM:C," M, M, M,/M, CMC(mg/mL) LCST{C)
NIPAM-C;; 200:1 222:1 2630 4550 1.73 0.061 30.4
NIPAM-Cy, 100:1 106:1 3156 5617 1.78 0.067 31.3
NIPAM-C,, 50:1 64:1 2912 5198 1.79 0.082 29.2

a} The composition ratio of the products
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Fig.3 The isotherms of surface tension of NIPAM-C,,/100 and NIPAM-C,4/200 eopolymers in aqueocus

solution as a function of its concentration
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Fig.5 The change of RI; of DMMF at 485nm with

the temperature of NIPAM-C,;; copolymer solution
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Table 3 Fluorescence polarization and fluorescence anisotropy of DMMF in amphiphilic PNIPAM solutions

Polymer P-C;5/100 P-C,,/100 P-C,5/100 P-Cig/100  P-Coy/100  P-Cye/200 P-C,/50

P(0.5g/L) 0.30 0.31 0.33 0.33 0.33 0.33 0.33
r(0.5¢/L) 0.23 0.23 0.25 0.25 0.25 0.25 0.25
P{1g/L} 0.32 0.32 0.33 0.34 0.34 0.34 0.33
(1g/L) 0.24 0.24 0.25 0.25 0.26 0.26 0.25
P(2g/L) 0.33 0.33 0.33 0.33 0.35 0.33 0.33
r(2g/L) 0.25 0.25 0.25 0.25 0.26 0.25 0.25

W3 A, B FRRIRE IS M R EA RS TR Rl ey
REMBAR R, B R R8T SE R R KW P ok B, B — T
LATAE R B AR, (B R, AR LA IR PIHUHR . 2 WK R B L 12 %589 PNIPAM 75 7K
BT REAEE MR R A T T PNIPAM 5 5 % K 5 i, ) i R 2
DMMF # iR % & (1 R4, HEET, %8 PNIPAM TEK B R R RETE BB
R, R BB K B X, DMMF FIF 4b ) R34 K A S5 B .
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WATER SOLUTION PROPERTIES OF HYDROPHOBICALLY
MODIFIED POLY(N-ISOPROPYLACRYLAMIDES)

SHI Xiangyang, WU Shikang
{ Institute of Photographic Chemistry, Chinese Academy of Sciences, Beijing 100101)

SUN Caomin( Bejing Institute of Technology, Beijing 100081}

Abstract To study the water solution properties of hydrophobically modified poly ( N-
isopropylacrylamides), the copolymers of NIPAM and a series of acrylic ester and cholesteryl
acrylate were synthesized. The surface activity and micelle behavior of the copolymers in
aqueous solution were deterimned by surface tension methods. Simultanecusly, the Lower
Critical Solution Temperature {LCST) of the copolymers was studied by fluorescence probe
method. Results shows that the LCSTs of the copolymers have no obvious change with the
change of the alkyl length of acrylic ester and the molar ratios of acrylic ester for the
copolymers, but they are all lower than the homopolymer of Poly(N-isopropylacrylamide)
(PNIPAM ). The microviscosity of the copolymers in aqueous solution was studied by
fluorescence polarization. Results show that their microviscosity do not change with the
change of the atkyl length of acrylic ester and the molar ratios of acrylic ester for the
copolymers. It indicates that at room temperature the copolymers can almost form the
indetical micellar structure.

Key words Water soluble polymers, Micelle, Fluorescence probe, Microviscosity



