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HEFHE B (PEMA)FIA Y - HRENEMEPET O0C T, UBAZRTH
(AIBN)Y R %, T A BER A2 B B2 - FEARBEE PR d F R 9-¥
RS o B Ak A A

EAMOTHREEFA MR S/ B H-NMR W8, B0 R A -5 B & 5ok
HiEg, BEYWAERXFZERENTFE 1.

Table 1 Characterization of PEMA and STVFPh

Polymers | CieTmem My x107 MM, T.(C) AT ()  Chromophore

(mol% ) {g/mal} content{ mol% }
PEMA - 117.8 1.79 77.3 - 0.30
STVFPh1 1.1 102.8 1.48 107.5 23.3 0.09
STVFh3 3.1 102.5 1.47 109.1 23.3 0.09
STVFh6 6.0 156.5 2.03 111.8 18.3 0.11
STVPhS 9.1 131.9 2.17 114.4 19.1 0.12
STVPhiz 11.8 156.8 2.01 117.6 20.9 0.12
STVPh17 17.2 135.4 2. 18 123.2 16.% 0.13
STVPh22 22.4 129.8 2.4 126.3 14.3 .13
STVPhS0 49.8 134.8 1.92 154.6 0.13

* The nomenclature used for STVPh is STVPhx, where x is the approximate molar content of 4-vinylphenaol in the

copolymer

1.2 DsC Jik
1.2.1 HREE& HFEAGESYSRNER HS0/50 BEREERUAZHERTES.
ORI HELE G KT, LERERER 2~-3 X, AR 0CHZEH T 2~3
.S AR R ER 5~ 10mg, A ST H E# ALEE .

IR HE R 25 140 Mk 0. 5h, A B K HEBRR TR 2L B 2B £ 140C
Bn#R 1Smin, W ETE A, RISE 60T T 4R¥F 24h, HE K
1.2.2 DSCH#liE & B H%F Shimadzu DSC-50 £ 47, AFHEEE A 10T /min, N,
fiL#E A 30mL/min. AVAR & AC, —FUMBEAFEAEERE T,.
1.3 NRET #ig

BERCH MR &Y S IER, FHU—E R T HEREE, REBs RN
FEmN LN, B TEEER, RS 0T HEZ T# 23 X, HBH B & HwfLE 4k
SR 0.52 %10 *mol/L.

B A HE LK I #F Hitachi 650-60 F#EFT, $A A 294nm, e 2 39 %5 1 UK I
K. RMy S BEAT AEL RREEBECEA 1/ BRI, L L B AR R
B £ 365nm FIRE R F B TE 416nm LA R R, [/, B/b, R B BCERR.
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2.1 DSCEHRTHELSES
2.1.1 STVPh/PEMA {8 ZMHEFTITH FT1HET PEMAERE OHZE T EHHY
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STVPh MR EHE K T,.PEMA® T, # 77.3C,STVPh B T, Bl OH #H & By i
TS F &, B STVPhi 8 107.5CHEZE STVPhS0 B 154.6C ,iX0[fE 5 OH S8 In
SEHSTFREBEGSHMEMA L. WM FTEESYY T, HEMLEE, UEE 8~
12T Z =],

Table 2 Glass transition widihs AT, of toluene-cast STVPh/PEMA blends

OH content (mol% } 1 3 6 9 12 17 22

AT, (T) 23.3 23.3 18.3 19.1 20,9 16.5 14.3

B FHREDEE AR ENEBEREEXBER AENLEYHERAAHEEHH
B R DSC FEMAHESHEN, S EREHUANBEGYN T, AREB R EMN(>
200), ARFREFXAELRE, SNEHTXMZEMARRSH. X 1 PrPERm, 4
OH & BH KA, STVPh 5 PEMA # T, ¥4, XL AEEN DSC R HHEE
SENES

EEE,MEELFTARHEIE DSC FEXEHTHNAR BBy FEFERMKT
T, WyiR B iR K, PTLAfE DSC gk ERAZ BN M T, HE RIS wRIERN
BT LI 4r#E . Brinke S F 7 3E8F95 T DSC g4k ER4AM T, NEH 2C I EME
24 PVO)/BREAFEREFNM(PPMA)LRE R, R ANEE (LB /5, DSC i &
HELT AW T, $NE AT R R ERR MY A EE LR T REFL
Fo-co- HERERTE) SECELH-co- X (RE 2B ERAE)EZH) (PS(OH) Yk &
A AP, RINEAERAS SR R DSC FEWRT STVPH/
PEMA LB K £ M FHE .
% 1454 T STVPh/PEMA HIEBERERE 5

#1 DSC B 2. Xt R A #) PS/PEMA iR i
\1 Z,PEMA 5 PSH T, 541K 30C (L&

Exo

\—\ Ll 1), DSC % (8128 DHAT — A EERM R
%a AELTR, TEEEHNEKEETHE. R
\ U RS, A O 5 6
L ~— 3a| (BA%E 1a, #FKFT7R), JEM | PS & PEMA &
0800100 KA. % 1mol% By OH EHBIA PS I, &
fLAT ST DSC B 26 (BT 4k 2, 2a) ) R EE— 1

Fig. 1 DSC thermograms of toluene-cast blends of 1 T¢ 220§, Bl STVPh1/PEMA (KR EARE .
PEMA with (1) PS, (2) STVPhL, (3) STVPh3. 'a' X ZEE 5 Morawetz ZUIHEEHERER
followed the numeral refers samples being aged at 60C %(NRET)*H EE Coleman[” E’J%%ﬁ@iﬁ 7] E)]
for 24 h. Blend composition: 50/50 wt/ wt %%*ﬂ% %. IX#%%EH‘T% EH, Ejfﬁﬂ] E ﬁl
B FELLAY PS(OH) 11~ —# STVPh B —FRA R Tk, £ PSP AEFIAL BB

B HEEEARHEN PS/PEMA K ZLHAHE.
2.2.2 STVPhW/PEMA £BEEZMEESITN E1 R YOHESEHF-LPHNE
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© 3mol B, BILATE IR DSC B2 (HE& 3,
3a)H B — A T, 5675, P RO R, o Cleitmag
BRI L F BT A R R T MEERE P 0sf
—REER T %S WS " 254 T STVPY
PEMA iR 7 (50/50 wt/wt) B X BEHEL Y
T, % OH R EBHKMER. MXF—THEHN = o
IR R, R A G IERAEEEN, I3

T,(C)

Bebt, A B T, —MFE Fox K, o
L — & + & 8s 1 1 1 1
=T T 0 5 1015 20 25
g & & OH (mol%) in STVPh

HA 1,2 2R RENEG, W AEESR X
FSTVPH/PEMA F &, INBfF=, ¥ OHES Fe 2 T, of toluene-cast STVPh/PEMA blends
ﬁﬁ{fﬁ(l -E—ﬁ. Imol % ) H?j‘, ;%/E%m Tg {EE;P Fox compared with T, value calculated form Fox equation
7‘5“% ﬂ"% {E; % % i% m] OH % /E" % (6, 9, as a function of OH content in STVPh
12mol %), TEMRIM T, HEHA®, 4 OH T BN 9mol% BT, T, ESiH BEZEIL; %
OH Z R E 17 fil 22mol % &, Tl T, WHHES WL T 3~4C . X T, 5 Fox &t
HEZENE R ERENASEXRTOHHRE. Wang ZHEHRBZEEXBRSE
(N, N-ZHENKEK) BZAERBEREFHEYEYE _E-FHIHNESTANER
MRS SRR YE T, BAEAG T, WMAEREL+E. HREENE, BF OH
HEENAS, RE STVPh 5 PEMA M T, 25RO, {(HI38 8 5 35 58 (k374 K B
HAEAEMBB(R2), ERT 2R "EGYWNTHN. FLLE, RINEZERFBRERD
MRFCAAY OH SRS T Imol B TR LS. H, FBYWH T, 5 Fox FEIT
BERIKEREREUR T, EEEE, ER\ERFTFAIREERTH—HEEY.
2.2 NRET ZHRHBEEES

BT H—H BRI E RN, RITRBE T NRET 2538tk sk, 3%k £ T THE, ©
BAHKRRE LEAHESRENARTE . ZETD, HiRERMEAR 7 5T E
Bk d SREEZE . T2 MEERHENE E BKEBT a fl d ZRMEX, B E=
1/(1+ r/Ry)%, Ro BHFIERE R 520) @il W ERE R H B AR s AL, B AT T4 2~
dnm EERFHTFEMLRSHEE. RIMYE AZFEMKT PS(OH)/PMMA £
FIAE -8 G 311 3¢ STVPh/PEMA f& &, Morawetz 251314 8% B NRET B %033 3
B EBAHAENE, XY STVPh F H & 1mol% OH Eitt, ik £ EAF M MH NRET K
F(I1/1,~0.1),MEACSME. HEOH &M LA, I/, HARBEK, BmMilRs
R ZEZRPEEES. B, RITANRBERNM LR PEECHKE T (2
10 mol/L), HW I./1, HEHEHREPCLMME(~0.1), XFHE G TEMAN NRET
ERNEMNDTIITEE I/, N LB . B MERR R §EH 2171 HE A #H
EEHARERE 0.52X 10 “mol/L. Z5 R WA 3 Fin. 24 OH EE &7 1mol% A,
DSC #3318 7 &, iRt STVPh E5 PEMA HI%, B FREMAEF K F, STVPL/PEMA
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MAEREM /1, HESY®(1./1,=0.7), XH
o Hreas i | FEOH SR HE - HHEE, NRET 3CRA 1IN
HORE#E S, & 3+, 1./1, {HFE STVPh
OH & & B8 N2 #r b K, B) NRET % %18
% OHZSEEFY 2mol%, I/, BFR
¢, gk i, STVPh/PEMA £iB¥W 1./1, HEE
STVPhI/PEMA ¥ 1/3 (I/I, = 0.24),
STVPh12/PEMA EHImMRE EH B E. LB
GREE XHHNLEPREARARNAE A MM
I 015 20 s M. HERMHEMHANHEEEEEE LF
OH (mol%) in STVPh FETRKE R R AT £ #58, STVPh1/PEMA 1
Fig.3 1I./I, of STVPh/PEMA blduds (50/50 wt/ STVPh12/PEMA ZE EﬁﬁqjiﬁiT %é‘-;ﬁﬁ Eg
wi) as a function of the OH content in STVPh casted ﬁﬁ][sg Fﬂﬁﬁ%%mié&ﬁﬂ mF%}EEETég
from toluene and THF, respectively ERER, FHULERGRATH, 4 OH £ &
HiXF| 12mol% K E FH i, STVPL 5 PEMA ¥
FEKPRH TS XFETRE, XBEM L/, OTHEAFES - ROBEEE5EE
EOZEEMR, M TEREEHFNREKOH &, H NRET M AR SH DSC R
BHER RIS LS RAE—EE25 TRA N mol% OH B— Mt FHE-BE2Z
W R, REF AT STVPY B &S STVPYy ERE S H AR, BREXEET
Fx, BATLLA A ARG P B S EEETHRHRTHES.
2.3 REEBHARME
KITNESEEA LR EOEERES —EREm . BER - FEHEEN,
R&eHm B &4 2 (M8 B, T AR % (4 B 7% 7 DY S ok 0 ( THF ) BB FH B iR SR W
B4 TR S, Bt iRk R 6.

B 4 A% H THF ZEHEH STVPh/PEMA
LR DSC I8, PS/PEMA LBk R EHHE
\ FACHTE (B2 1A 1) B EAFA T, 57
N o LOHESEMEE lmol%, STVPL/PEMA H
5 1A ER RN T (I 2), 2L, i
x no | WEHE TR, RO R TS T
. B, FURT R R, I B B e R L L B —

40 60 ;f?ec) 0o 120 140 A4 T MIRAMCEHAT LOHETRIEE
3mol%, STVPh3/PEMA & —1%H T, ¥

Fig.4 DSC thermograms of THF cast blends of PEMA (MK, FaeyRELERASE -1
with (1) PS, (2) STVPhL, {3) STVPh3. ‘a’ followed T, BFRIE R T EMF . toh, FiH THF HR
the numeral refers sample being aged at 60T for 24 h. B S T, B b Fox HHL{ES~10T y -
Blend compositon30/30 s LEEREM, T THF R ARBH T TFRE

/%
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BESLEWT OH SkEZ B EEMER, BB T STVPH/PEMA MHHZAE, FIIA LY
B EEERFE S A OHZE(>3mol% ) A fEEMHEE.

THF 5HFEEREMY [/, AHOHEZRBYKHMXENR T FEI. SOHFER
(1, 3mol% )BT, I/1, (EHME(I/I,=1.8,1.6), EHFHEAMHAHA, X5 DSC 53
WER—H. YOHSEHT 6mol%, LW 1/, HHAR FRERE 0.9 EKATHAMHEE. 4
OH E£&BE S (9mol%), I./1, EHEEMHFAEL) 0.45, I ZFH#H T AL,

A THF 5EREREEE MO HEETEAIL TSR, (1) THF #RH NRET HEHMK
FAIRZ A A JE B, X JE ] THF 1E MR T2 4, AT LABIR STVPh &5 PEMA TE7E#
TR ERITSEWMERMNREREW; (2)FR THF TRUEREZEPEE. BY OH #F
B, THF BB E A RIRE I/1, B(1./1,=0.45), MM THF 7 & B # 2
HER, AEMER LGSR AMEHAMAE. MY OH ESEEE Imol% HEF, I/
I ERREL 0.45, 9 HN M T REBEBERES L/ EH2F. HiL, HRYREFEHN
o, R ARES L uBFRS R
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INTERMACROMOLECULAR COMPLEXATION DUE TO
SPECIFIC INTERACTIONS
Wi . MISCIBILITY AND COMPLEXATION BEHAVIOR OF POLY-
{STYRENE-co-4-VINYLPHENOL)/POLY(ETHYL METHACRYLATE) IN BULK

XIANG Maoliang, CHEN Junyan, JIANG Ming
( Institute of Macromolecular Science and Laboratory of Molecular Engineering of Polymers,
Fudan University, Shanghat  200433)

Abstract  Miscibility and mtermacromolecular complexation between poly(styrene-co-4-
vinylphenolY{STVPh} and poly(ethyl methacrylate) (PEMA) have been studied by means of
differential scanning calorimetry (DSC) combined with physical aging and non-radiative
energy transfer (NRET) flucrospectroscopy. Toluene which is inert to hydrogen bonding,
was used as the casting solvent. Only 1 mol% hydroxyl content in STVPh was found to be
able torender its iscibility with FEMA. When the hydroxyl level of STVPh is progressively
increased, T,s of the blends approach and ven exceed the values caleulated from Fox
eguation, and the transitions become narrower. Besides, in the NRET measurements, the
blends show far higher energy transfer effliciency compared with the ordinary miscible
blends. All these facts indicated the complex formation between the two polymers. It was
also observed that the casting solvent substatially affects the miscibility and complexation.
When THF was used as the casting solvent, due to its proton-accepting ability, it partially
destroied the hydrogen bonding between STVPh and PEMA in solutions and consequently
hindered the miscibility in bulk. [t was found that for the THF-cast blend, T s are 5~ 10K
lower than those calculated from Fox equation, and the NRET efficiency is always lower
than that of corresponding toluenecast ones.

Key words  Miscibility-complexation transition, Hydrogen bonding, Differential scanning

calorimetry (DSC), Physical aging, Non-radiative energy transfer (NRET)



