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Preparation of Montmorillonite Modified Core/Shell Emulsions and
Its Film Waterproof
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ZHU Shiyao, YU Zhi, ZHANG Qi’
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: A series of soft-core/hard-shell emulsions were synthesized by in-situ intercalative polymerization,
using methyl methacrylate, butyleyanoacrylate , and methyl acrylic as monomers and the organic montmorillonite
(OMMT) as a modifier. The effects of the adding mode and mass fraction of OMMT on the particle size of
emulsion, agglomerate rate, solid content, stability and waterproof of emulsion films were studied. The results
show that the adding mode and mass fraction of OMMT have little impact on the particle size of emulsion,
agglomerate rate, solid content and stability. The waterproof of emulsion film is best when the OMMT is added in
the core layer, because the glass transition temperature of core layer is lower, and the OMMT have good
dispersion in soft core and increase the average diffusion distance of water in film. As the mass fraction of
organic montmorillonite increasing, the waterproof of emulsion film increases at first and then decreases. This
result shows that the small mass fraction of OMMT can be well-dispersed in emulsion and improves the
waterproof property of film;however, the large mass fraction of OMMT is inclined to agglomerate in emulsion and
reduces the waterproof property.
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1.1 SRE I R ALER

P50 . FF 3L T 4 R P BB (methyl methacrylate,
MMA) , A2z ali, Kt Rk 2210 T s NI IR I
T (butyl acrylate, BA) , 23 #fr 2l , [& 25 42 A1 {b 21k
FA BR A ] 5 H FE P M 2 (methacrylic acid, MAA) ,
b2 ali | [ 2 4R AT Ak 2 R A BR S ) B 5
i+ (montmorillonite -sodium, MMT-Na) , CEC N
0.9 mmol/g, WL FEI A H e THERAG ;R —
P o FE R FE ik (octylphenoxypoly ethoxy, OP-10) , 1k
Sl R AR R AL R N T 5 b e R
(sodium dodecyl sulfate,SDS) , fb274li |, [& 25 45 A1 b
2R A FR S W) 5 3 B R B (potassium persulfate,
KPS) , 73 Hr 4l , [5 25 48 H Ak 27 1800 A PR 7 5 B R
A M (sodium bicarbonate , NaHCO;) , 1k 27 4li |, X
FET AR R AL S R T N e R = AL B
(cetyltrimethylammonium bromide, CTAB), ot

24 4 P Ak 23R 5 BR 2 Al 5 % K (ammonium
hydroxide, NH; - H,O) , fb 2= 4l , K H 1 48 /= fb ik
T3 (argon, Ar) .
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30 min, 1522271
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P33 OMMT S P9 s 8 e 2% e FLE
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Fig. 1 Schematic diagram of preparing the organic montmorillonite modified core/shell polyacrylate emulsions
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Tab. 1 Formulation of core-shell polyacrylate emulsions (g)
. KIE ez
T
m(BA) m(MMA) m(OMMT) m(BA) m(MMA ) m(MAA) m(OMMT)

1 50 10 0 10 30 2.4 0

2 50 10 1 10 30 2.4 0

3 50 10 0.5 10 30 2.4 0.5

4 50 10 0 10 30 2.4 1

5 50 10 0.5 10 30 2.4 0

6 50 10 1.5 10 30 2.4 0

7 50 10 2 10 30 2.4 0

8 50 10 3 10 30 2.4 0

1.4 BRERENE
B BT A3 FLE FLAE N 0.074 mm 1 7 0, i 42
JIi B BER Y, ] oK e T S EE R H
Ft 0 m s BT IR 2 AR my SR 5 4
(DITEHERR,
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m
15 HARESEHNE
PRt RIS 5, 32 my 5 B0 B A9 FLIRCT
b Fri, BT E L m) B HAE 80 CHE
U TR AR b TR A PR, BT EE ) my AR
Jr g (2) T S i

s="2""0  100% (2)

1.6 $HEEFREMN

10 g FLW T A5 g BT it 7 B0
5% CaCl /KWW, 4820, i 1E 24 b, ERZLIE &
R LCHIEEY . WA ZE, CEEN EIR Ca™
FROEMELr s AR B A B LB SRR
0.074 mm P4 7 [ | i, 00 I o, o o B, 3R
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1.7 HHIRESERNE
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JZ2 BRI OUUE B, WALBORS S P B A% s A A DTTE
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PR B, ENBOR , R HLRORS E TS
1.8 BEHEHEHBEESXR

K DA R T 2R 5 ) L VB R e 2 7 IR o4
B EAT YA, A AR TR S T JEM-1010 2457 5 H
F 2 1 8% (transmission electron microscope, TEM)
MG TSI IR
1.9 RrE5 il

K TN T T A% e L VRRR B 1) — 5 Y ok 2,
J Malvern Zetasizer Nano Series Nano-ZS # 17 ki 1%
I3 A B
1.10 AR F B E

B 1 mL Ze 47 B FLIOH AR BB A L, = 25 °C
Ze A AR B L SR T JC2000A Y i i 4 it
113 11 I AL s L VRO M o £
111 KRR E

P FLIR S TR AT AR B AR L, 550 F AR R
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2 BRESH 1% OMMT W E B EEFL % HI TEM
Fig. 2 TEM image of the latex particles containing mass
fraction 1% of OMMT
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Tab.2 Z-average diameter and polydispersity index values

of core-shell emulsions

OMMTHYSIIA A OMMTH)  FHIRAE /

It FRAE G o R
%2 0 114.8 0.066
%2 1 128.3 0.067
%2 1.5 143.0 0.051
%2 2 176.7 0.052
%2 3 188.3 0.058
S 1 142.3 0.046
BRI A% 2 1 133.8 0.072

2.3 OMMTHIFRMA R X2 ik s rI 2
2.3.1 OMMT & & An o X, 3+ #Lik & A M AL 09 R
il % OMMT / #% 7¢ 1N ¥ B2 Mg 94 oK &2 & B kLI,
OMMT ¥ 7 XA Z 0, b 1T WF5E OMMT 1Y i
i 7 O ZL I LA PR BB 0% 52 A, B SR FE A S i
T2 AT — RN A5 RN 3 R .

®3 OMMTHEMAXMEREARMEREHZ I
Tab. 3 Influence of adding mode of OMMT on the basic

performances of emulsion

BERR, S BT HUMAREE /

OMMT 75 X
% % Rt g
HIZHIN 1% OMMT 3.8 40.5  stable 0.033
= RSN 0.5%
B2 FER &I 0.5% 417 stable 0.060
ity OMMT
SEJEUIN 1% OMMT 1.6 374  stable 0.038

M 2% 3 Al 0, LA R 9 8 fn 07 28BS i OMMT
I, LUK A R BB R AE 1.6%~3.8% 22 8] , XoF LK AY i
T R e AN K 5 A [ 3 8 7 T, 3 Fh s i =X
AR EAE 40% /540 5 FLI I i Ca™ R )T
AT KR A3 2 TR B, 720 &
FLWAIL AR 7 PR Y 5256 v, A% 5[] B R i OMMT
BF, UOVE ot o fe K, LR S AN AR, D A AT BB O AR
SeIZ A B A I OMMT B 3K 1T 2LWRORE 1 A% e 45
o ANTER)Z ST Z WA IIE ER A ZEA K,
2 B 3 P A s n 5 XA LR ) LR, A PR B AE
2.3.2  OMMT &9 7 A 75 X 3¢ 5 B At K M 69 3 v
# 3(a) & 3(b) OMMT &9 s il 5 =28 % 3L 931
IR il A By 52 . HH B 3 (a) AT AT, S AE X2
I B B 19% 19 OMMT, L W85 A I 7K 3R die
IN, 9 6.99% , A 7RI OMMT F 5L W8 IS 118 W 7K oK f
Ko FIRE MY St A2 A% 2 09 3 338 A U B AR, e
Koz s, JZ2 R OMMT 76 H b i 0 B 4 K T
KA T4 B AR 5 02 OMMT 38 A8 72 J2 52
e 2B e A — 2 2 LR T 3O 5
SR RN ZE B S HR S5 AL, DT S B K PR RE S
WIMAERZ)Z ) J7 2o XA G5 3 0 A R 5 T
Hefil A L 0e — 20, i 3(b) Fran . FHIEI3(b) A,
1 2 U8 I OMMT (%) J7 X8 45 L 16e R 7 42 fink £ o5
K, JZU N T 2R 2, 4% 52 [ B 28 sk 42 fik £
/o

ZRA P A FLW PR R A 4 SR AT DUAS L 7R
PRUEFLIR R E MR ETHE N, ZE X Z U OMMT 1Y
J7 AU WE B K T i e A o
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Fig. 3 Influences of the adding mode and content of OMMT on (a), (¢)water absorption and (b), (d)contact angle
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Tab. 4 Influence of mass fraction of OMMT on the basic

performances of emulsion

OMMTHY  BERR/ Wow/ HUEGEE /
R % o . 5 15 e T )
0 2.1 424 stable 0.006
05 3.6 425 stable 0.018
1 3.8 405 stable 0.033
15 2.7 42.1 stable 0.056
2 22 428 stable 0.076
3 2.3 41.1 stable 0.200

2.4.2 OMMT 84 7hnZsTh B aKiEe #eh K 3
() FIE 3(d) Sl OMMT 75 f5k %o 3L ¥ U4% . 7k 2% il
il A 9 B AR S . AT 3 (e) R E kAR
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Fig. 4 Schematic diagram of barrier effect of layered OMMT
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