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£-3l% poly(styrene-co-butylacrylate-co-glycidyl methacrylate) (SB-G)Z A z3Y o, 7}
2547171 T¥E 22 QA= carboxylated poly(styrene-co-butadiene) (SBd) & A8t
o F 7H F50] B84 sEA JAE 0|88 18R UEL oY BAY L Ao oo
AzslRon] nEA LEL EAF ¥Rl BE Y} o] ZA)7] gl WE dggoz vz BA
STt TER AR} Aol o FA|7]9} sla By sieta A 9T AW slm wee A
d B4 JIAE BYE BT BAY v 8o wal, SB-G7} 27184, 72UE, water
sorption R AFZEE YA AR 3 Fxo| wat Y=ok E§ A EA7] Hdo] e
Fo = AqFA] HPel F/ESFE lRUEE 7450 9] g} nEx B EEEE FAZ
3 AAZEE F71E0.

ABSTRACT: The film properties of the reactive latexes have been studied on the reactivity
of surface functional groups at the interfacial zone of reactive latexes. A series of poly(sty-
rene- co-butylacrylate- co-glycidyl methacrylate)(SB-G) latexes having different amount of
surface epoxy group were prepared using semi-continuous seeded emulsion polymerization
method. Carboxylated poly(styrene-co-butadiene)(SBd) was used as a latex particle contain-
ing carboxyl group. Polymer films were prepared by blending above two latexes and drying
them. We have investigated the effect of the blending ratio of two kinds of latexes and the
content of epoxy groups of latex particle surface for polymer films. Interfacial crosslinking by
chemical.bondings between epoxy and carboxyl groups of adjacent polymer latex particles im-
proved barrier properties and mechanical properties. As the blending ratio increased, the
crosslinking density, water sorption, and tensile strength of polymeric films were improved by
the increased interfacial crosslinking. As the content of the epoxy group on latex particle sur-
face increased, the crosslinking density increased, which resulted in the increase in tensile
strength of polymeric films and the decreased in the permeability of the films.

Keywords: surface functional groups, reactive latexes, interfacial crosslinking, permeability,
tensile strength. )
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Figure 1. Schematlc diagram of latex film formation
and crosslinking mechanism of reactive latexes,
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Table 1. Recipe for Semi-continuous Seeded
Emulsion Polymerization of Epoxy Functional St/
BA/GMA Latex at 70°C

components amount (g)
1st stage 2nd stage

SB seed - 700
styrene 74.4 6.5/4.6/40
butyl acrylate 85.6 7.5/6.6/5.8
glycidyl methacrylate - 0/2.8/4.2
sodium lauryl sulfate 0.288 04
potassium persulfate 16 0.14

D.D.1 water 620 -

o FI2EH7E XD = SBd gElx9) o Z
A71E L8 SB-GE 4edA gelx BagsE
o} gEx ERGL BWY v & A, o EA)y)
o] AW el 2o BdYor it
B4 v)go 2R SBde} SB-G& 100:0, 90:
10, 75:259 ¥ APu|2 AA|FjF o, o
FA7] ggo] AW e s EAYL 80:209 1y
+ Aydv)g2 SBde} SB-GO, SB-G2, SB-G32
Zt BdFsd. 22 43 gate] BAlEESE 50 €
AA 24417 Az}, A= B EX s sl=8
A71e} el 541719 si%td AW B3 vee =93
71 918l 150 CollA AlZbd=E 2417712 AEA A
FATHC Fig. 2& 7334 $U9] 7la vg =
=g BoFn, Table 29 A Byl )
Z€ ¥ LEo FHE Yo

ZInE. Az 22 g9 tads &3 o
Hoz gujol it &4 Age HHulE 2F3igrh
g AEE Zo] 10mm, F4] 0.2 mmE A2}z
24N 7t A EFANAM BEAZon Bg A-Fo
FAE FAs8ld PauE Y3 £ g9
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of 243190} 249 YUl g Flory-Rehner o]&
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Crosslink Density = p,/ Mx (moles crosslinks/cm®) (1)

_ —Vip, (¢ = ¢/2)
My = In(1 —pc)+c+ xc
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Figure 2. Schematic diagram of functional crosslink-
ing process.

Table 2. Various Latex Blending System for Poly-
meric Films

carboxylated epoxied latex
polymeric films  latex particle particle
(weight ratio, %) (weight ratio, %)

F-SBd SBd (100) -
F-SBd90-G3 SBd (90) SB-G3(10)
F-SBd75-G3 SBd (75) SB-G3(25)
F-SBd-GO SBd (80) SB-GO (20)
F-SBd-G2 SBd (80) SB-G2 (20)
F-SBd-G3 SBd (80) SB-G3(20)
F-SBGO - SB-G0 (100)
F-SBG2 - SB-G2 (100)
F-SBG3 - SB-G3(100)

* Drying condition:at 50 C, for 24 hours. Curing tempera-
ture : at 150 C.
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A = area of the barrier
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Figure 3. Schematic diagram of the equipment for
the determination of water diffusion rate.

L = thickness of the barrier
4dp = partial pressure difference across the
barrier
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Table 3. Particle Size and Particle Size Distri-
bution for Latex Particles Used in This Study

number average  weight average

sample g meter (D,:nm) diameter (D, : nm) D./p,
SBd 1334 1432 1.07
SB(seed) 1282 1344 1.01
SB-GO 1383 1479 1.07
SB-G2 1389 142.3 1.02
SB-G3 138.2 144.8 1.05

o)

Atk SB QdAE o83l K= /35S 2y
SB-G ¢iak= A =717 10nm 3% 713188
€ HoFo f2g dale] AL 2EA ¥ee
A ATk =3 A AN Az e
T 2% Aggo] 95% o]¥°l coagulume ¥
A ettt

Sgd|off dE Azt
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& AMEEIY EFA Soldl did PguE &
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EE2HEH JladzE ZFsA0. Fig. 4= 834
v g @E 7Y E HoFu] F-SBde] 3¢ 1.69
% 10"* mole-xlink/cm?¢l] vj8] F-SBd90-G3, F-
SBd75-G32.2 EAQu|7} F7 84S 1 gol Zzt
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o F, ZladEe ks B9 o] Zr}54
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g g F AT Az BE 8 FH(wt%)
AAFAAN HY o] =2 S8 FF (wt%)@t
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a9 8 & e Yebdth dZA] gea
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o
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Figure 5. Water sorption vs. time curves of blending

samples after curing at 150 °C for 2 hours as a function

of SB-G3 content : (1) 100:0, (2) 90: 10, (3) 75: 25.
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Figure 7. Crosslink density by the effect of epoxy
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SBd-G2, F-SBd-G3) annealed at 150 C for 2 hours.
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