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BRPT, HERWRERFR - SRAMBR (490.02N) FEABLE N 9 1 K% - F
BRAVBAEEN P (SMAA) Bl. B8 P (SMAA) f MAAKER (WK 1). &
R4 FROBARER RN EH SR A LA TR 25ictE PPrO 671. PPrO1140.
PPrO 2860/ PPrO 5898, G EMBFRAE S F&. RFAZHK (PEO) hxH
R AR, 24k PEO 998.

Tab.1 MAA contents of P (SMAA) copolymers by titration

Samples of P (SMAA) (A JA 44 SA 6A  TA 8A  9A
MAA % (mol /1) 0.10 029 039 052 066 08 094 117
2. EmAIH&

B MK R - BRE (971 V/V) BWHHAETEFR. EHK NaClah L
HEMZBELR, HARERE, B BTE 60 —80 CHESHB M THKX, RERE
5 AT FTIR W%E.

3. (LA FNRA R

{1 BRUKER IFS 113V @REMERLAIDEEN, HPFEH 2em™, 8K biEH
Al 128 Kk R RMEN, #ANFRERN 1T/ 2.

g R M W ®

L R FHERE REGRE RRACRBEABAERBLILANZE

P (SMAA) MIRBARMLBER PHFEMHARNHRE, BFEARE (C=0),
BEEBRE (C=0), fiIRREEBHRE (C=0),, ELIMLHEFEN T H HRE
1740. 1726 #1 1700cm ™' £ 4. :

M 82 % 126 C AR M E 1) PPrO 1140 (FE20wt%) 71 P (SMAA) 7A L4
SN LAE 1. X ARRIRE T #OCESETETERM 8 BLERE, B3E
MNZERBERBILE: RMEEERE ) BEBKE ) Wk 0)=241.3'1
MR RE AL RMERMED, dTRMNZBTHERENFE TAMNEYH
REMEBRRE, FILENEH.

2. ERPILHEHNFHERTR

IR R o =R B AP 0T AR A

K, =[AA]/ ([A] x[A]) K,=[AB]/([A] x [B])
[Al=[A] ¢ x X, [AB] =[A] & x X
[AA] =[A] ¢ x X, [B] =[B] « —[AB]

Heb K, R RMASRORESHEREZ AN TEER K, X REBRESHE
BEZHNTEEE. AR BARIRTRENBE, X, X, WX, AHERRREL
BRI, BREURBRERNEEREE G EREN E]. B SRR A SO R B A DIAR Ty
EAGD X, X, fX,, THE—LHEH K MK, XHRTLI%Z Coleman X
RIRES M 32, T P (SMAA) 7A #1 PPrO 1140 (80:20 wt%) Ky3LiR
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BR. BIFH 200g PPrO 1140 (d=1.00g/ml), KLY MA FRIB SR B &
#— CH,— CH (CH,)— O — #4+ F R & 58, [B] , =200/ 58=3.45 mol/l, L&
Pk 2.

Tab.2 K, and Kp values of P (SMAA) 7A and PPrO 1140 blend sample at varying temperature

Temp. (C) 82 88 94 100 1]2 119 126
Xaa 0.383 0.372 0.365 0.360 0.352 0.247 0.338
Xob 0.504 0.495 0.478 0.460 0.439 0.420 0.392
X 0-114 0.133 0.152 0.178 0.209 0.234 0.272
K, . 56.23 36.53 26.18 19.58 10.07 7.901 5.684
Kp 1.851 1.450 1.217 1.025 0.680 0.577 0.459

AR 2 FR[RUE S K, M K, BEEREM TSRS, ROFHRA T R A SR
RS RRE A A
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Infrared spectra of P (SMAA)7A and PPrO 1140
blend sample (80:20 wt% ) recorded as a function
of increasion temperature in carbonyl stretching
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Fig-2 Infrared spectra of P (SMAA) containing
varying MAA contents and PPrO 2860
blend sambles (80°20 wt%) recorded at
room temperature in the carbonyl
stretching region

A: P (SMAA) 3A; B: P (SMAA) 5A;
C: P (SMAA) 6A; D: P (SMAA)TA;
E: P (SMAA)9A

3. P (SMAA) i MAA HERBARAERAEFEORE
ZFHTHE MAA FEFRKILNP (SMAA) 3ERYF PPrO 2860 (80:20 wt% )
HRBERPAIERAE 2. ATEZRT HARENRBRNTE, TR &
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S, WREER, i FREHIRAERPERS TRBERN MAA 55 MAA K
Hpl.

(MAA),/MAA=A4,/(A4,+ Ad/a,) ‘
Heb A RER, o BERRBISBEEABIBBRENTERLIL. BTHAPLERY
& 80 wt%, TIU#—PRENERREREN MAA S8, TRHEEILE 3.
Tab.3 FTIR results of P (SMAA) containing varying MAA contents and PPrO 2860
7 blend samples (80:20 wt%)
P (SMAA) 3A 5A 6A TA 9A

Wavenumber (C=0 ) 1725.8 1725.6 1725.8 1724.4 1726.3
m™") (=0 1696.7 1695.8 1696.0 1696.5 1696.4
Area C=0h - 9.75 10.49 9.16 9.51 9.49

(C=0M) 8.13 9.84 10.70 12.99 9.85

Relative contents of 0.68 0.66 0.61 0.59 0.50

C=0x
Total concentration -0.23 0.42 0.53 0.64 0.94

of (C=0) (mol/1)

Concentration of 0.157 0.274 0.318 0.364 0.469
(C=0M (mol/1)

M ERPEIIREEBEN BB E RS R MAA SRR, 7T LB S
HIRER T MAA S RIOEW. EXRIIFHE MAA SR, BRRBE SR
A RBRENLFIANAR, PREABRNASSEEETE, HHIRNSBBEN
. HEERE P (SMAA) 7 MAA & BTN ERROHAL.

4. RS TFRENLRGFRERENER

SFEMLRERHAHKER, ARERLE -3 —BANREILRAS B
SFREMTHRROMHE. TRTMERRSS TFEH PPrO f1 P (SMAA)TA JLRH
(20180 wt%) RILLAMEIE LA 3. BEE H BN R, . BB FRRER S
EBL FERATTE SRR SR MAA 58, SREELE 4.

Tab.4 FTIR results of PPrO with varying molecular weighs and P (SMAA)7A blend samples (20:80 wt%)

Molecular weigh 671 1140 2860 5898
‘Wavenumber (C=0x 1724.1 T 1725.0 1726.2 1726.5
em™1) (C‘—"O )d 1696.1 1696.3 1696.2 1696.2
Area (C=0h 9.25 5.90 5.78 4.25
C€=0) 10.02 6.80 10.03 8.18
Relative content of 0.62 0.61 0.51 _ 0.48 .
(C=0h )
Concentration of 0.50 0.49 0.41 0.39

(C=0M (mol/1)
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MR 4H, HERMLS TRARD, Hah (C=0), MkEANAR, AR
REMMBAEEE T mBs, RARERGKEENN. REEHNE XEERRNY
RMSEMAAN, 27ES/D S FRAEEMNEE, EPRREBRMILSEEX.
Eisenberg % A FIKi B354 518Z T P (SSMAA) 1 PEO. PPrO W3t B AR Y. R
Bi& PEO. PPrO S EAEMN, HRYHMBHLEE R @ KE, W H PEO. PPrO K
RS BHBLRL. XHRRARLITENERAMP (SMAA) EAZEHS
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Fig.3 Infrared spectra of P (SMAA)7A and PPrO
with varying molecular weighs blend samples
(80:20 wt%) recorded at room temperature
in the carbonyl stretching region

A: PPrO671; B: PPrO 1140; C:PPrO 2860;
D:PPrO 5898
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Fig.4 Infrared spectra of P (S§MAA)8A and
PPrO 5898 blend samples in carbonyl
stretching region recorded as a function
of composition

A:90°10; B:80:20; C:70:30; D: 60:40;
E: 50:50; F:40:°60 wt%

5. REBHA FEANLRERARENEE

4 T EE G M X B B DR R4 IR SR M, BRI NRIEBTSSEE >, A 30AEE
1o 2 720 3 P - B 4 ) X X A [P BRSO 4 A

8 P (SMAA)TA B 54 51# PPrO 1140 & PEO 998 (80:20 wt% ) 3Lig. A&

Tab.5 FTIR results of 8020 wt% P (SMAA)7A-PEO 998 blend
(Sample 1) and P (S-MAA)7A-PPrO 1140 blend (Sample 2)

Temp. (T) 100 106 112 119 126
Relative contents of (C=0) 0.63 0.62 - 0.60 0.59 0.57
Wavenumber of (C=0)} (m™!) 1726.9 1727.2 1727.2 1727.3 1727.4
(Sample 1)

Relative contents of (C=0, 0.48 0.46 0.44 0.42 0.39

Wavenumber of (C=0, m™') 17271 1727.1 1727.2

(Sample 2)

1726.8
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WBLASMEHE. EERMDTRSHNHARRMNEREEEKNER. B8 PEO R R K
FaF, EIBMEBEA 75T, BREFARD 100 TR EN, TETLHRALAN
BW. R SHATRXRHARSHN R SLREREAENEN.

FHEEY (C=0), HRKMEARRRS FEWHBREMRE, TTRRMS T4
WX BERNBERAYH. SHAFEKRZPEO M1 P (SMAA) TAKMSLRRERER
# (C=0), KEWL PPrO . M THRHRMN ST TEANS TR HRLEEE. B
i PPrO fie b0 EXE Mt SR ER TRREERIMERNEEFRE.

6. GRAMILTLRERBBENLN

FRTHUE P (SMAA) 8A MARLLHIH PPrO 5898 LB ALLSMEE M
B4 fin. rBERLEENGRONEEC BAMERBAS NN, MARY
BEHBAEMN. ERIABOEEDENN GRTRE-EHIEAN, REATH
BIAHNTERGEE.

Tab.6 FTIR R&sults' of P (SMAA)SA and PPrO 5898 Blend Samples with Varying Compositions

Composition of PPrO 5898 (wt%) 10 20 30 40 50
Wavenumber (C=0) 1726.2 1726.1 17263  1726.1 1725.5
tm™") (€=0) 1696.4 1696.0  169%.1  1696.1 1696.0
Relative content 0.31 0.50 0.59 0.66 0.75
of C=0Mh
Fther H-bonds ' 0.15 0.11 0.07 0.05 0.04
ether bonds

G LR, AR P (SMAA)M PPrO {BAZHAKNEARAANT: 1.#&
RARYTROEE, AHTHIBHMN, NTSEEROEALE. 2. RERENS
TR, TLUEMA FRINEREEHEN, REEROHAE. 3. RRITEHHAR
(10 PEO R PPrO), MRIERBHNBREWAK, HEPWBIARNKE. M=
BIFHBAR TREBOER HWAHNTERROHE. 4 E—CRERER, RBRASH
WA M T EREA.

$8 * X W

[ 1] Moskala, E.J.. Howe, S. E., Painter. P.C.. Coleman. M. M., Macronvlecules. 1984, 17, 1671
[2] Lee J. Y., Painter. P. C.- Coleman. M. M.. Macromvlecules. 1988, 21, 346 '
[3] Lee. J. Y., Painter. P.C.. Coleman. M. M., Macronvlecules. 1988, 21, 954

[ 4] Lichrus, A. M., Painter. P. C.. Coleman. M. M.. Macronvlecules, 1988, 21, 2636

[ 5] Matsuura, H., and Eisenberg. A.. J. Polym. Sci.» Polym. Phys. Ed.. 1976. 14, 1201

[6] Hara. M.. Eisenberg. A.. Macromolecules. 1984. 17. 1335



634 o R%: KA - PERBRIARYARFERKIGRER KHES RN 693

STUDIES ON THE MISCIBILITY OF
STYRENE-METHACRYLIC ACID
COPOLYMER WITH POLYPROPYLENE OXIDE

LIN Jun, WANG Yingkang
(Department of Chemistry. Peking University. Beijfing. 100871)

SHEN Deyan, LI Xuan
(Polymer Physics Laboratory: Institute of Chemistry, Academia Sinica. Beijing. 100080)

ABSTRACT

Miscibility of styrene-methacrylic acid copolymer P (S-MAA) with polypropylene
oxide PPrO were studied by means of FTIR. Some kind of carbonyl absorptivity
ratio in blends were given through curve-fitting technique and equilibrium constants
between varying carbonyls were calculated by simple way. The results show that
miscibility depends on MAA content in P (SSMAA), the molecular weight and
structure of polyether and composition of blends. ‘

Key words Styrene-methacrylic acid copolymer, Polypropylen oxide, Miscibility,
Hydrogen bonding, FTIR





