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Table 1 Tvpical recipe of emulsion polvmerization { Unit: g)

1.1

MMA EA AA APS NH, HCO, H,Q

Variable Vanable Variable 124
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Fig. | Tvpical conductometric back titration curve of
carboxylated P{MMA-EA-AA) latex
APS: 0.425 g2 NH,HCO;: 0 g; D2 296 nm
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Table 2 The distribution of —COOH in latex at different amount of NH, HCQ, °
NH,HCO,{g) N, (1071/1) D, {nm) 5,(10° mol/g) F {10° mol/g) E,(10° mal/g) §$,410° % em-?)
0 9.80 306 32.74 25.01 8.04 1.01
0.10 8.34 317 36.90 23.42 8.79 1.17
0.20 5.53 167 39.15 25.53 3.65 1.45
0.30 4.79 383 41.96 26.66 2.85 1.62
0.40 4.51 191 43.07 27.38 2.63 1.71
0.50 3.38 420 45.5% 29.27 1.94 2.08
0.60 2.55 461 47.82 34.11 1.52 2.34
0.70 1.85 517 48.47 34.69 0.78 2.54
0.80 1.77 515 51.34 35.26 0.33 2.79
0.90 1.18 585 52.14 36.99 0.12 3.16
" AA,1.00 g; APS, 0.285 g
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Fig. 2 Digtribution of carboxyl groups in P(MMA-EA-AA) latex at
different amount of NH, HCO,

Sy F, and E_ represent, respectively, the percentage of carboxyl

e
groups on particle surface, in agueous phase and embedded inside
particles to the total carboxyl groups

2.4 AARIEM

MEITLLEL B AA HBHEN, BEE
FHPHMTENANB A XRGTHE AAH
BN, KHETAREERERBEER K ES
BUR E ZE MR BT B0 & HIROR R AR WU/
R, KPR EN S B RER M. A4, hFi&
FPRELSREER AA TR A W8 L, K
MPEREFARRNLERN, SROFER

MTRERESBREZDR TR AA
AEMEmMmEm, MEMEERANERSHS
M THRERENE PEASIK(INAE 3 B
) EE FRER/MESE MR FH AR AL
BN EMEROREFEESH K.

Wi AA MR BMREL - HPTH S RE
AHEHEREESEHPM SN E S, SR WA
45 AA B, AEREMKERER L
MEOESTHARIBY MuSRET4HEE L
F, 3 H 7% 1 4 5L 7 B 488 00 9 i B AR

8_

7_
2 |—a—a———a———a——
ab
hcary

5_

4 . . . . ;

0.6 0.8 1.0 1.2 1.4
AA(g)

Fig. 3 The number of sudace —COOH of per paricie

at different amount of AA

Table 3 The distribution of —CQOOH in latex at different amount of AA~

AAg) N (107 %/L) D, (nm} 5,010° molig) F,(10° molig) E,(10° mol/g) 5,107 % em™7)
0.60 7.19 333 25.36 19.07 0.46 0.81
0.70 8.13 121 29.13 19.54 1.12 0.48
0.80 8.67 316 29.42 20.92 3.74 0.92
0.90 9.15 310 30.92 23.18 6.36 0.96
1.00 9.80 306 32.74 25.01 8.04 1.01
1.20 10.50 298 35.06 27.31 11.22 1.07
1.40 12.02 283 52.25 39.06 16.98 1.51

© APS, 0.285 g; NH,HCO,, 0 4
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Table 4 The distribution of —COOH in latex at different amount of APS”

APS(g) N (10°F/) D,{(nm) $,010° molig) F (107 molig) E,(10° mol/g) §,010° ¥ em™?)
0.208 7.44 321 30.58 26.86 10.21 1.02
0.285 9.80 306 32.74 25.01 8.04 0.98
0.320 9.97 302 31.80 29.09 5.90 0.95
0.425 10.85 296 32.26 30.68 5.93 0.92
0.528 11.04 293 33.49 30.56 6.00 0.89

© AA,l g NH,HCO,, 0 g
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Fig. 4 Distribution of carbexyl groups in P{MMA-EA-AAD

latex at different amount of AA
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STUDIES ON THE DISTRIBUTION OF CARBOXYL GROUPS IN THE
SOAP-FREE LATEX OF MMA-EA-AA COPOLYMER

KANG Kai' , KAN Chengyou' , DU Yi', LI Yuzhong’, LIU Deshan’'
{' School of Materials Science and Engineering, Department of Chemical Engineering, Tsinghua University, Beijing  100084)
{* Agrometeorology Institute, Chinese Academy of Agricultural Science , Beijing  100081)

Abstract By using a three-step introduction of initiator at different time of polymerization, the emulsion
copolymerization of methyl methacrylate (MMA ), ethyl acrylate( EA) and acrylic acid( AA) was carried out in the
absence of emulsifier first at 80°C for 7.5 h and then at 90°C for 0.5 h.The distribution of —COOH in the latex
was determined by conductometnic titration , and effects of ingredients on the distribution of —COOH and the density
of surface —COOH( S, ) were investigated. Results showed that NH,HCO, is a key material: with the increase of
NH,HCQ, ,the amount of surface —COOH( S,) ,water —COOH( F,) and S, increased, while the amount and
percentage of embedded —COOH( E, and E,) decreased. S,, F,, E, and S, increased whereas E, decreased with
AA increase. It was found that F, increased and then remain constant, and S, deceased with the increase of
initiator .

Key words Soap-free emulsion polymerization, Acrylic acid, The distribution of carboxyl groups, Conductometric

titration, Methyl methacrylate based copolymer



