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Table 1 The typical recipes used in the preparation of the concentrated

emulsion

Commnponent Amount

Dispersed phase: MMA/BA(1/1) 50.00¢g
Continous phase: H,0 0.01L
Surfactant; SDS/HD(2/1) 1.50 g
Oxidant: BPO 1.86 x 107 mol
Reducer: DMA 0.743 x 10° mol
1.3 M S5RIE
1.3.1 HRIAMEABES BREPRS
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Table 2 Effect of initiator on the polymerization stability ($ = 0.83,30C,5 h)

R(BPO;DMA} a{%) Others (1] al{%) Others
1:2 0.58 [E]=0.55 mol-L"’ 0.198 0.44 [E] =0.55 mol-L"'
1:1.3 1.12 m[SDS]im[HD] =2:1 0.296 2.56 m[SDS)/m[HD] =2:1
101 1.60 [1]1=0.296 mol-L™" 0.397 3.04 mol[ BPO]/mol[DMA] = 1:0.4
1:0.4 2.56 0.592 4.31
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Fig. 1  Relationship between various concentrations of
emulsifier and phase separated
m(SDSV/m [HD] = 2:1,[1] = 0.296 mol - L%,

mot[ BPO]/mol{ DMA] = 1:0.4,¢ =0.83,30C.5 h
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F]-Ffb 2k BT E &, £ — BB AN (Y
180 min A5 47 ) , 38 A 26 5 B 51 22 790 ¥k BE 4 4% b0
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BB L E . S8 R A B K 24925 300 min,
5B RMRARIESI ERNERARES
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BPO-DMA € iR R R BIBEAENESI A
BEH K A E &l 2% 8915 B By 91T 2R [
1B s5mE 4 BiR, U lgR, 3 1g[1]14EH,
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Table 3 Effect of categories of the reinfocers of liquid film and polymernization envi on poly jon stability(# =0.83,30C,5 h)
Reinforcer a{%) Others Environment a{ %) (Others
PVA 1.06 [E]=0.55 mol-L~' Oven 2.56 [E] =0.55 mol-L~!
PVP 1.36 m([SD8)/m[HD] =2:1 m[SDS]/m[HD] = 2:1
HPC 1.76 [1] =0.296 mol-L"" Water bath 1.21 [1] =0.296 mol- L™
No 2.56 mol[ BPO J/mol[ DMA ] = 1:0.4 mol[ BPO|/mel[ DMA] = 1:0.4
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Table 4 The effect of initiator concentration on Rp

[1]¢mot-L~"} de/di{min~") r Rp(mol*L™" *min~") lgRp lg[1]
0.198 0.1867 ¢.9926 8.31 0.919 -0.703
0.296 0.2046 0.9998 9.10 0.959 -0.529
0.397 0.2185 0.9962 9.72 0.984 -0.401

Xt g BPOJER , RIBELAE N 0.6, HXRH
100 ]
ool 5 0.9900, AT 18 R, o [BPO )™ .
80
£ o % Table 5 The effect of the concentration of oxidant on Rp
= 60 a [BPO] de/d: Re
L | R 1g{ BPO
G 33 (mot-L™") (min™'} {mol-L~' min"') leRr gl BPO]
£ ol 0.09  0.3073 13.67 114 -1.00
© ot 0.1287  0.3681 16.38 1.21 -0.89
IOJ- 0.148 0.4193 18.66 1.27 -0.83
1 1 1
00 20 160 240 320 0.211 0.4813 21.42 1.33 - 0.67

£ (min)

Fig. 2 Conversion versus time at various initiator
concentrations

Water 10mL, m[SDS)/m[HD] =2:1, [E]=0.55
mol-L™", mol[BPO]/mol DMA] =1:1,¢ =0.83,
30C;

a) 0.198;b) 0.29;c) 0.397
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Fig. 3 Conversion versus time al various concentrations
of oxidant

Water 10 mL, m[SDSl/m[HD] =2:1, [E]=0.55
mwol* L' ,[1] =0.296 mol-L~", % = (.83,30C
a}0.099; b) 0.1287; <) 0.148; d) 0.211

B, %[ BPO] =0.211 mol+ L™ '&}, £ 320 min ¥4 1L
FH—-BRKAE 96.84% .70 %4 [BPO] < 0.211 mol*
L' BEERTNEAEREARE RS KA.
RN E DMA 3R K, BT AR ™
H—ERENEaEI ARG B ERFE
BAEM . ASIRTIRE PR ALRKE—
EB, BAE[BPO], M & R AT SRR L FE
Baf BPO |89 AE 4L, A 3 FF o, % B oh 5 iffy 48 fH 3
BrBr AT R4 R, B SBIE MR 5 Fion, L IgR,

Conversion (%)

t(h)

Fig. 4 Conversion versus lime at various polymerization
lempemlures

Water 10 mL., m[SDS]/m[HD] =2:1, [E] = 0,55 mol
‘L', [1]1=0.29 mol* L' ,mol[ BPO]/mol[ DMA] = |
:0.4,4=0.83

2)20C;b) 30°C ;¢) 40T

Conversion (%)
un
<
T

0 80 160 240 320

1 (min)

Fig. 5 Conversion versus time at various categories of
reinforcers of liquid film

Water 10 mL, m[SDS]/m{HD] =2:1, [E] =0.55
mol* L™", [I] = 0.296 mol * L™7, mol [ BPO ]/
mol{ DMA] =1:0.4, ¢ =0.83,30C

a) PVA;b) PVP;c) HPC;d)No
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Fig. 6  Conversion versus time at various emulsifier
concentrations
Water 10mL, m[SDS]l/m[HD] =2:1, [I] = 0.296 mol-
L™, mol[ BPO)/mol[DMA] = 1:0.4,4 =0.83,30C;
a)0.44;b) 0.55;¢) 0.66

Tabte & The eflect of emulsifier concentration on Rp

[E}(mol-L~") defde(min~"') r

Rp(mol-L~" min~") IgR; g[E]

G.9796
0.9895
0.9763

0.44 0.3172
0.55 0.3557
0.66 0.3864

14,113 1.15 -0.36
15.829 1.20 -0.26
17.195 1.24 -0.18

2.3 ARRFRS XNRSHERMEE
FUBRLEO A/ B 2 1 RIS R B
BREAFILAEESH, SN EEEAE
EERKMER HREN, AR RRRE
Bt E AT ALK .SDS 55 HD KE I .31 & F K
HE AR B T 5R BR BT /N B S A A 8K
B, SR mE T R, ,
E T Rl DU, B A L Ak R W R Y 1
K HBR TR W, TR T 4 B 7E R
AL B 2 0,18 g/mL H,0 A /b , 3 R B N L
/NS N /N, LR o B R 7 A
£ kB K, TG 48 1 MR T AR 2L R

REEZ B Y AR S B, BT R
BMYREAKR BT RAHEYE, ERMEE L ¢
MUKW TR ARFEFAEDN BRERR
H.OoBEEK.

W 53| 2 700 o B B 38 K, SF B8 42 ) 43 B BE AR
WO XAl RER B ASI E MR, RS KA
Borigm HAMBRBREER, SHBEMRE™
HEETEK, OHER.

B G IRE A T B, L BOR S BB #1 4
EHMA XROE TRERS , SEIABEE TR
. BRI RBE, H O b HR &R
X FLBEOR T SR ma, i 7 AR, B AT
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Table 7 The latex particle size and distribution of particle size under different conditions[ m(MMA)/m(BA) = 1/1,H,0 = 10 mL]

Condition Variables D{nm) Poly Others
[E]{(mol-L""} 0.44 1647 0.497 m(SDS)/ m(HD) =2:1
0.55 142.0 0.352 [1] =0.296 mol-L"'
0.66 128.1 0.124 mol{ BPO)/mol(DMA) = 1:0.4
0.77 C 9.1 0.192 t=30C
[1]{mel-L-') 0.198 110.6 0.240 m{SDS)/m(HD) = 2:1
0.296 142.0 0.352 mol(BPO)/mol{ DMA) = 1:0.4
0.397 291.7 0.454 ¢=30T
T(T) 20 114.4 0.179 m(SDS} m(HD) = 2:1
30 142.0 0.352 [1} = 0.296 mol-L"!
40 164.1 0.471 mol{ BPO }/mol{ DMA) = 1:0.4
m(SDS)/m(HD) 1:1 325.1 0.373 m{5DS)/m{HD) = 2:1
2:1 142.0 0.352 [E]=0.55 mol-L"'
3:1 132.0 0.315 mol(BPO)/mol(DMA} = 1:0.4
4:1 123.4 017 t=30T
Environment oven 142.0 0.352 m{SDS)im(HD) =2:1
[E]=0.55 mol-L"'
[1] =0.296 mol-L""
Water bath 106.3 0.156 mol( BPO) /mol(DMA) = 1:0.4

£=30C

a} 30CC; b) 40C

R SDS/HD BE /R t A 38 fm , F 1R 82 # 4
HEEZHE /M, XRENERLEX, B SDS HFH
FALRR S B E , i BT R F B R R/, 1 3L
e A, B A Bt —E .

BEESIFENE, RN LR BT

"J-'a.‘a

Fig. 7 TEM photos at the different polymerization temperatures
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EEERAG, B, ERAREREE, BEA SRS .
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STUDY ON CONCENTRATED EMULSION POLYMERIZATION OF
METHYL METHACRYLATE/BUTYL ACRYLATE
INITIATED BY REDOX SYSTEM

ZHANG Hongtao, WANG Anlin, CAO Jianhua
{ Department of Chemisiry and Material Science , Hubei University, Wuhan 430062)

Abstract  Stable concentrated emulsions of methyl methacrylate/butyl acrylate( MMA/BA} were prepared by using
sodium dodecyl sulfate (SDS) and cetyl alcohol (CA) as the compound surfactant, polyvinyl alcohol (PVA) as the
major reinforcer of liquid film.The concentrated emulsions polymerization was carried out with benzoyl peroxide/ v,
N'-dimethyl phenylamine (BPO/DMA) as redox initiators at low temperature. When the whole reaction time lasts
about 300 min, as is expected,the conversion can be as large as over 96% , and which is higher in comparison with
that in concentrated emulsion polymerization initiated by heat initiators. The kinetic behaviors of concentrated
emulsion polymerization and time-conversion curves in constant rate range (conversions from 20% to 70% ) were
investigated. The size and distribution of particle diameter and morphology of latex particles were determined with
PCS and TEM. The: determination results revealed that concentrations of the compound surfactant and polymerization
temperatures etc . affect the shape and size of polymer particles obviously. The experimental results show that with
increasing the level of [E],[1] and T, polymerization rate increases.And with increasing the content of [E] and
the ratio of [SDS]/[CA ], the particle size of polymer latexes and the dispersion index of the particles size decrease;
but with increasing the content of [1] and temperature the particle size of the polymer latexes and also the dispersion
index of the particles size increase.

Key words Methyl methacrylate/butyl acrylate, Concentrated emulsion polymerization, Redox initiators system,

Polymerization stability, Polymerization kinetics



