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Abstract: Copolymers with varying molar ratios were created by initiating hydroxyethyl acrylate and maleic an-
hydride monomers with ammonium persulfate. A capillary dilatometer was used to measure the conversion of
copolymerization. The copolymer’s composition curve was determined using acid-base titration, and the reactiv-
ity ratios of hydroxyethyl acrylate to maleic anhydride were determined using the YBR method. According to the
calculation results, ra, and 7, were 2. 3188 and 0. 0272, respectively, indicating that hydroxyethyl acry-
late should be slowly added to maleic anhydride in order to obtain a uniform copolymer. Finally, it can be ob-
tained by potentiometric titration, the pK,, and pK , values of copolymer with the molar feed ratio of 7 : 3 are
4.33 and 7. 59, respectively.
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Table 1 Summary of molar ratios and conversions of dif-

ferent monomers

No. n(HEA) : n(MA) LR IGP)
1 1:9 2.3

2 2:8 2.4

3 3:7 2.7

4 416 2.8

5 595 2.9

6 64 3.5

7 73 7.6

8 8:2 6.1

9 9:1 6.3
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Figure 1 Conversion-time rate curves
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Table 2 Chemical composition of HEA/MA copolymer at

low conversion rate

a b ¢ d
m m., n n,

No. ! N ! ° 1y F \[
(g) (g) (mmol) (mmol)

1 1.1342 8.6215 0.4600 0.5410 0.1000 0.4596
2 2.2661 7.6549 0.5860 0.4630 0.2000 0.5587
3 3.3904  6.6804 0.7040 0.3240 0.3000 0.6850
4 45125 5.7170  0.7500 0.2520 0.4000 0.7484
5 5.6384 4.7607 0.8280 0.2440 0.5000 0.7726
6 6.7234 3.7856 0.9250 0.1750 0.6000 0.8407
7 7.5051 2.7162 1.0680 0.1520 0.7000 0.8755
8§ 8.7255 1.8425 1.1250 0.1090 0.8000 0.9120
9 9.7972 0.9195 1.3480 0.0670 0.9000 0.9528
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Figure 2 Composition curve of HEA/MA copolymer
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Table 3 the data obtained by YBR method

No. =z, ), £ L,} z,(y;, =D (A—y)
vi @ ¥; x;

1 0.1111 0.8506 0.0145 68.9152 —0.0195 1. 3448
2 0.2500 1.2659 0.0494 20.2550 0. 0525 —1.0634
3 0.4286 2.1741 0.0845 11.8361 0.2315 —2.7395
4 0.6665 2.9741 0.1494 6.6940 0. 4424 —2.9616
5 1.0002 3.3975 0.2944 3.3964 0. 7058 —2.3971
6 1.4998 5.2776 0.4262 2.3461 1. 2156 —2.8521
7 2.3333 7.0309 0.7744 1.2914 2.0015 —2. 5847
3.9991 10. 3618 1.5434 0.6479 3.6131 —2. 3410
8.9982 20.1796 4.0123 0.2492 8.5523 —2.1315
- — 7.3485 115.6315 16.7951  —17.7261
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Figure 3 Titration curve of copolymer
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Table 4 Summary of pK, values calculated according to

the first-order microquotient method

Ve 1/2Vy Ve  1/2V
No. PK K,
(mL) (mL) (mL) (mL)
1 6. 10 3.05 3. 80 13. 30 9.70 7.45

2 5. 40 2.70 2.34 11. 20 8. 30 5.58
3 5.10 2.55 4. 00 10. 00 7.55 7.78
4 5.00 2.50 3. 10 8.90 6.95 5.88
5 3.30 1. 65 3.75 6.90 5.10 8. 25
6 3. 00 1. 50 2.61 5.70 4. 35 5. 84
7 2.10 1. 05 4.33 4. 80 3.45 7.59
8 3. 80 1. 90 6.71 — — —

9 1. 20 0. 60 6. 38 - - -

TE V. D9 R BR T FE B € F AR AR s 1/2V S 58 BR T 7B 19 19 52
FARFRE—2 s pK, T 1/2V,, M RLHY pH fH.

DK pK ., fEF1 pK,, (H G510 1.92 F1 6. 2274,
XA REE R T RY T IR R W TR I S
HH AT B PN s T2 F2 £ T 45 ) PR TG 1Y) e Bk 40 =2 ) T A
T A, S EURMERFS . pK, KT L Y N R
ROTRS HRRE B ERIL N 8: 259+ 1
B, A —AS pH 58748 £, 3% n] 58 2 T ok R I =
KALFHOE AR ARSI 8,
2.5 HEYHSEHRIE

SRS R BRI 3R SR W 2 A 4
JIi7R s 6 3449 em™ ' ZE A HBE T W T 5 ) R 3k I
Wl T AE 2951 em ' A AT I RRAIE 06 DU Sy S Y 3
(R0 45 4R B 06, 7 1734 cm ™' &b N H Sk R BF 1Y
C— O MHRAE ML el 7 1164 cm " 1) W g i iF
Bl TR EESE D C— O C WTETE . UL N IR TR 12
LTS Ok BR I & A T I RA RN,

n(HEA):n(MA)=3:7

n(HEA):n(MA)=4:6

Transmittance

n(HEA):n(MA)=5:5

1734 \71164

4000 3000 2000 1000
Wavenumber/cm !

B 4 R[E A e R Y 2L ANt
Figure 4

Infrared spectra of polymers prepared from

monomers with different molar ratios
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