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Abstract

Organosiloxane modified acrylate nanolatex was synthesized by different emulsion polymeriza-
tion processes with methylmethacrylate (MMA) and butylacrylate (BA) as main monomers. The
effects of polymerization methods, reaction temperatures, amounts of initiator, emulsifier, vinyl-
triethoxysilane (A151), 2-hydroxyethl methacrylate (HEMA), methyl acrylic acid (MAA) contents
and pH on polymerization stability were investigated by measuring coagulation rate and mono-
mer conversion. The results showed that with semi-continuous emulsion polymerization, organo-
siloxane modified acrylate nanolatex with particle size of about 80 nm and with low coagulation
rate of 0.5% as well as solid content of 40 wt% was obtained under the condition of the better
reaction stability when temperature at 80°C - 85°C, the mass fraction of initiator, emulsifier, A151,
HEMA, MAA at 0.5%, 3%, 4%, 2%, 2% respectively. The increase of emulsifier contents can im-
prove the stability of the polymerization process; but the temperature increase and the more do-
sage of A-151 are not conducive to the reaction stability. The optimal values for the stirring speed,
pH and dosage of initiator exist for the stable state in emulsion polymerization.
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ARG TERMG, KALBOLUE, RIS b DL R GEREA A ERORERYY, AR5 K L R K ek
JEAE 120 CHER R TR AR E, AR S NI E PERIBER R o 1% F 35
o =(W/W,)x100%
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Table 1. The effects of different polymerization methods on reaction stability

1L AEREIZXN R MRE IR
RAETZRMFE I
REEGHInERGE, RS, AR

My mIBIERE, SRR, AMELAR
mEEA R E, ReRL, AWEAAR

e HEEEEER =200 rpm, m(A151) = 4%, m(HEMA) = m(MAA) =2%, T=80T, m(S)
=3%, m(l)=0.3%, ¥EhpH=7

3.2. BRREXRNREEMHRE

HATEZE T RERIEAE 60°C~90 CHy FLIBR & MFE ML R ML, W 2 P
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RE N5 T A KRR, A RBE HBL. A SIS B 25 AR R EAE 200 rpm et
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HIRART 200 rpm, B R AR BERE BT DI A, S EURERMIRONT Y, AT B e L VBCR 7 i 7 A5
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WA & 3% N1E,
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M 4 WA, 5URFIHEBARK, PERBREY D, RMATES, FEALRAE, 1151 &5 &5 K,
RNGERE R, BHERE, SEEREYNT . 5IRFIHERN 0.3%, NI ER m HREER
BRI, RNAK R BN E .
3.6. pH Ex K MR EMARIE

MM FENEED KA KA. Fa M, ERMNAEZRK pH XA R B A Fa e ki B,
g /AN 5 Fios.

M5 F W, MEIAHUERKAR . 486 RN AR pH ERFEHIFE 5.8~6.6 NH . SLIR LK
JSA ZR PN —E & NaHCOs I, S FE rp i &R 1 pH Al LA4ERF7E 5.8~6.6 2 1]



TRIREF, W

Table 2. The effects of reaction temperatures on reaction stability

2 REX R MR E RIS

L FEIC FLRS R ol% A%
60.0 FFEHPR, 28 —_— 80.39
75.0 FUIR, ZH6 0.375 89.40
80.0 FLR, =2k 0.364 92.29
85.0 e, B 0.718 94.54
90.0 LAt 0.820 95.02

FHEEZE =200 rpm, m(A151) = 4%, m(HEMA) = m(MAA) = 2%, m(S) = 3%, m(l) = 0.3%,
Yt pH=7

Table 3. The effects of emulsifier contents on reaction stability

7= 3. FLT R EX R AR E AR

FLALTI TR 2335 8% SRR E FLIBAN ol%
1.0 SRS A ORI KEEFL AT 1.264
20 SRR, A RRERY) LA, WD 0.900
3.0 HATHERD) HIEOTO 0.524
4.0 FAHERD) I BT 0.459

PEEEHER = 200 rpm, m(A151) = 4%, m(HEMAO = m(MAA) = 2%, T =80C, m(l) = 0.3%,
Ytk pH=7

Table 4. The effects of initiator contents on stability

4. 5l FIEXN R M E MR
SRR = E 5 7 =% S AR RE T o/% AL 2%
0.5 PINEN PN 1.609 88.64
0.4 S f A= A 0.982 89.97
0.3 KPR, b 0.713 91.20
0.2 AV 0.645 77.85
01 BERR,  TolEl — 65.47
P PEFEEER = 200 rppm, m(A151) = 4%, m(HEMA) = m(MAA) = 2%, T=80C, m(S) = 3%,
Wil pH=7
Table 5. The effects of pH on reaction stability
72 5. pH EX R M E RS20
pHE SRS E T FLBAMU
371 BEDEZ, RPMRAEEE NS RN
459 H-EEEREY A, i
5.83 FARTCEERY) 2
6.64 BB 2 W
7.82 R A, ik

VE: BEEE#R = 200 rpm, m(A151) =
m(S) = 3%

4%, mM(HEMAO = m(MAA) =

2%, T=80C, m(l) = 0.3%,
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Figure 1. The effects of stirring speeds on reaction stability
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FH B UM B ik B (HEMA) A & -OH B R A, 7ESRA RS LA 19-OH, 7I A 2402
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e 6 I, A RMARFAI HEMA, AREABAA ARG, RAERK HEMA AR, %8
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PiEE. 24 HEMA HI &8 2%, BER R /NN 0.281%, NV E, SR EIE OO, FLBRAE/N.
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KGR o KT B B 1 K, AN AT 3R e A s o R AR BN TERZ HTRL T, S BRI T R AR AR /N,
RS TE . HHAh, 2 MAA WA RR, RARMIREE K, BHEERKR. 468 SRR IE,
SECREWAB P RIECR Y S &N HAMNRIE S B RN, FLhL 2R 1 R I B R A o,
fETFFLIR AR LIS K. BTBL, MAA A E L 2%~3% N H -
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< 8 WA, B%E ALS1 HERIE I, fEEEIE R KBNS G N R INsE, BRI X
AL R FE AR 20 7 B R R B, SRR K, R REG LA RE RS FaEE T, Bk
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1) KA BAREESRIINT 2, JEEE 80°C~85C, FIkA. KEAMN. HHLEE A-151. HEMA
DL MAA FIREE 5B 58 0.5%. 4%, 4%. 2%. 2%}, 0f7533|[E &5 40%. RifdN 80 nm A4
IS, HBERRILT 0.5%, MR sE .

2) MARMMNIRE. pH . HHER, JF LI AFIHESERARESREER N E. Fe
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Table 6. The effects of HEMA contents on reaction stability
7z 6. HEMA B EXt R RF2E M52

HEMAR BT & H 4 & #/% S RiRE e ENT /%
0 RBP AR LA 0.865
1 KRB 2 0.845
2 SRR 2 0.281
3 KBTS, DR M, mga i 0.534
4 SIS RS Z WG 0.670

e AR =200 rpm, m(A151) = 4%, m(MAA)=2%, T=80C, m(S)=3%, m(l)=0.3%, ¥4 pH=7

Table 7. The effects of MAA contents on reaction stability
7= 7. MAA 83 I RIF3 E MRS

MAA T & F 53 2 5=/% SR e T FLIBA ol%
0 SR B A 0.347
1 SN AR FLAM, WEHEL 1.404
2 SRR W 0.281
3 PR, D EEERY 2 1.125
4 BRI % 2z 3.961

e PR = rpm, m(A151) = 4%, m(HEMA)=2%, T= , m(S)=3%, m(l)=0.3%, ¥l pH=7
FE: BEEREE =200 ( ) ( ) =2 80°C, m(S)=3 (1)=0.3 W46

Table 8. The effects of A151 contents on reaction stability
7% 8. A151 A &% R RS E MRS

ALSLI TR 7 70 2 2% IR I =g 6/% J A SE T
2 0.1364 0.278 SRR
4 0.2021 0.400 SR
6 0.4558 0.900 SR
7 1.6046 3.127 R R
8 Kt — SR AR

e HEEEEER =200 rpm, m(HEMA) = m(MAA) = 2%, T=80T, m(S)=3%, m(l)=0.3%, ¥iHpH=7

#4200 rpm, GG pH VB 5.8~6.65 FLALIMIINA A FFLIBARE , 1091 R e X LR A id
R SE A Ao

3) AMUAEE AR PR AR E i E R 3K . B ALSL ARSI, FLRMAREERRS, MHEEH
1L 6%, EEIRARIMENE N, FA AR VEPUE T .
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