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N, S, 2.
S, 30% ~70%
d, 6
50%
6 s, 7. 2 S, =1.2x 1+ Wy/12 P x¢-0.44
S[) = 30% Wz'Sz
Table 1 Typical recipe for two steps emulsion polymerization
¢ =70%  W,-S,
Component Seed Core
Distilled water mL. 70 50 I a W, =12 W,=50 §,=0.44 ¢
SDS g 0.44 1.09 =50% S, 50 1.35
NaHCO 0.15 —
B E 00
MMA ¢ 7.92 33.0
BA g — 17.0 50%
2-EHA ¢ 4.08 — 1 a . 1 a
APS/H,0 ¢ 0.10/10 0.15/10
30%
Sy/ W, ~70%
S, W,
Table 2 The results of d; o, p; N, A, and S, for latexes
S g dy nm o1 glem’ 02 glem’ Np A, cm? S, g
0.44 48.1 1.1147 1.1357 1.85 % 10" 0.53x107 " 1.2x 1+ Wy/12 B x-0.44
4013 b 4.0
3.0F =4 3.0
2.0
1.0
c C
. 00
-1.0
2.0~ —4-2.0
Core polymerization stage Shell polymerization stage
-3.0 1 1 L 1 1 1 I 1 -3.0
0 10 20 30 40 500 10 20 30 40 50
Wig)
Fig. 1 The surfactant versus monomer in different polymerization stages
2.2.2 S 6 Ms- Wl + Wz
T Ny Ay dye 02
W 2
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B e s
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S, cm’ 03 g/ em’
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4. 7 30% ~
70% “
W 2
3
S3=3.52x(1+ 3) x¢-1.53 8
62
Table 3 Typical recipe for three steps emulsion polymerization R , R, Rp
Component Seed Core Core-shell R b ma R
Distilled water mL 70 50 50 R « i R
p max p
SDS g 0.4 1.09 0.90 "
NaHCO; ¢ 0.15 — — .
MMA ¢ 7.92 33.0 33.0 Rp a R, RP e
BA ¢ — 17.0 15.0 " ”
2-EHA ¢ 4.08 — —
AA — — 2.0 R,
St — — 1.0 . 2
APS/H,0 g 0.10/10 0.15/10 0.15/10
Table 4 The results of d p and A, for latexes 2 10 ~ 30 min
Latex d nm o gen® A, x 10" cm?
Seed 48.1 1.1147 — R, . 2.3 g/min.
Core 76.5 1.1357 0.53
2.3 g/min
Core-shell 92.7 1.1418 0.58 &
8
_ _ 100 N
W3-8, ¢ =30% ¢ =
70% ¢ = 50% 1 %
=X
b1 <
2 60
0.04~2.12 g :
o
1.35 ¢ £ 40
&)
1.08 g.
& 20
0 ~': | 1 1 1 1 | | | | |

0 10 20 30 40 50 60 70 80 90 100 110
Polymeriation time (min)

2.2

Fig. 2 The polymerization conversation versus reaction time

2.3 /
~3b
1x10°

Fig. 3 TEM micrographs of latex particles in different polymerization stages
a Seed particle b Core particle ¢ Core-shell particle
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STUDY OF THE AMOUNT OF SURFACTANT IN THE CORE-SHELL
EMULSION POLYMERIZATION

ZHANG Jide' > YANG Mujie’ HE Quanguo' WANG Jiging' SU Wei'
' Key Laboratory of Green Packaging and Biological Nanotechnology ~Hunan University of Technology ~Zhuzhou 412008
2 Department of Polymer Science and Engineering ~ Zhejiang University ~Hangzhou 310027

Abstract In order to prepare a core-shell structure latex with a narrow size distribution and without the secondary
nucleation to form new latex particles a method was given for calculating the amount of surfactant sodium dodecyl
sulfate SDS  in the process of multi-step seeded semi-continuous emulsion polymerization. From the total area of
soap adsorbed particles and the effective molecular surface area of the soap the above quantities can be calculated.
In this method the number of particles was the weight of monomer divided by the average particle weight the seed
particle density and average particle size could be measured by weighing strips of particles of measured volume and
TEM and the effective molecular surface area of the soap could be determined by soap titration. The influence of the
amount and dropping speed of surfactant in every polymerization stage on the particles structure was studied. The
amount of surfactant needed in the second and third polymerization stage was decided by both the amount surfactant
added in the seeded polymerization and the particle size of seeds. A core-shell latex was synthesized with a narrow
size distribution and without secondary nucleation when the amount of monomer for the seed core and shell was
12 ¢ 50 g and 50 g the amount of surfactant was 0.4 g 0.64 ~2.07 g and 0.04 ~ 2.12 g respectively and the
dropping speed of pre-emulsified monomer was below 0.021 mol/min. The core-shell morphology size distribution of
the final latex were confirmed by TEM analysis.

Keywords Emulsion polymerization Core-shell structure Surfactant Quantitative calculation





