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ABSTRACT: In these studies, semibatch emulsion copolymerization of n-butyl acrylate (n-BA) as
adhesive component and methyl metacrylate (MMA) as coagulant component was carried out in order to
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investigate the role of surfactant in aqueous phase for polymer cement. It was found that the particle size

and concentration of final polymer are affected by surfactant type used. The effect of nonionic surfactants

was shown in the decrease of polymer emulsion concentration and small emulsion particle in order of LE-50,
NP-50 > CE-50, Tween 20 > TX-405 > Brij 35. In LE and NP (n=7-50) as nonionic surfactant, it could be
obtained the stable polymer emulsion of 40% in aqueous phase with average particle size of 250-320 nm

using over n=30. On the other hand, the effect of surfactant type in initial reactor charge was shown that

when SDS as ionic surfactant was used, the polymer emulsion concentration was constant irrespective of the

amount used, whereas CTAB as cationic surfactant and HN-100 as reactive surfactant were shown a

tendency to the decrease of that. The effect surfactant type on final polymer particle size was shown in

decrease by the order of SDS > CTAB > HN-100.
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Aol A" ERAE oflmdAY THAR
AldrichA}9]  n-butyl acrylate (n-BA)®} methyl
methacrylate (MMA)E T3] (main monomer) & At
S5t BE SGFA| 2= JunselAFS] acrylic acid (AA),
acrylic (AM), 2-ethylhexyl
(2-EHMA), 2-hydroxypropyl methacrylate (HPMA)E
AHESSE

AN A 7821 gz JHAIAIR] potassium
persulfate (KPS)E AFH&-3}%th.

Table 1= AHS-3F TFEE Al 273415 YeEb A
=4, Blo]2 AWBEAYAZE Type [, 111, IV, VAL Z
Type 17
HLBS7} 74 2540) w9 29 A
A g-&
(OPE,, CsHi7(CeHe)(C:H4O) OH, n=15) FE| & 3+53}43
©] OP-403} AldrichA}e] Triton X-405 (70%5=8& %) S
vlastr] s ARE-sklTh R Type IVeF Ve

amide methacrylate

&2 polyoxyethylene glycol monoethersZ 4]
‘A&, Type
t-octylphenoxy  polyoxyethylene ether

polyoxyethylene nonyl phenyl etherF e H=tl, 215
2391 A )2 Fhol T 4 FF9} TweenA| EE HLBF
7} 16.72] Tween 202 Z+z; A3} ).

Sole AWM GAZ= sodium dodecyl sulfate
(SDS)E, ol AR IAZ=
tri-methylammonium bromide (CTAB), W84 A4
A2 = shestd e HN-100S AH8-3tom, =5
Hoe gA glol aE ARg-skTh

A B2 1A SRTE o|2uEFA (
Millipore-Q Labo, ¥]= MilliporeAr) 9} 45 3k<=4]
(2d: Mill-Q plus PF, ¥]= MilliporeAhE 7148 A]
THAA

cetyl

HAEE Zro] 182 MQ.cmE 717 2&59th

Table 1. Surfactants used

Surfactant
Manufacture
Types Structure HLB (Product name)
number
CuEzs | 16.9 Aldrich(Brij 35)
CiEso | 18.0 | &34 (Koremul-CE-50)
Type | | CpE; | 125 3+ 344 (Koremul-LE-7)
(CE) | CuExo | 163 | %314 (Koremul-LE-20)
CiEzp | 17.3 3l 8} 4 (Koremul-LE-30)
CuEso | 184 | @& 3}/ (Koremul-LE-50)
o Adrich(Triton X-405,
Nonionic | Type 111 .
OPE4 | 17.9 70% aqueous solution)
surfactant| (OPEy) L
g5 314 (Koremul-OP-40)
NPEyp | 13.3 | % %534 (Koremul-NP-10)
Type IV| NPE;s | 15.0 | 3% 314 (Koremul-NP-15)
(NPEy) | NPEyp | 17.1 | 3% 34 (Koremul-NP-30)
NPEs; | 18.2 | %5314 (Koremul-NP-50)
Type V | Tween )
16.7 Aldrich(Tween 20)
(Tweens) 20
Anionic CH3(CH>)1:0S0:
sDS ¥(CH2)u0S0s Adrich
surfactant Na
Cationic CH3(CH2)1sN(CH
crap | CHACHNC Aldrich
surfactant 3)3Br
Reactive _ _
HN-100 35 314 (Koremul-HN100)
surfactant

GCiEj: Polyoxyethylene glycol monoethers, SDS: Sodium
dodecylsulfate

OPE: t-Octylphenoxy polyoxyethylene ethers, NPE:
Polyoxyethylene nonyl phenyl ethers, CTAB:

Cetyltrimethyl ammonium bromide
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1. Double-jacketed reactor(250ml), 2. Dropping
funnel(100ml), 3. Motor, 4. Condenser, 5. Temperature
Controller, 6. Thermocouple, 7. Nitrogen(100ml/min)
8. Oil circulator(PID controller)

Fig. 1. Schematic diagram of experimental
apparatus for acrylic emulsion
polymerization.
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Fig. 2. Typical block diagram on the experimental
procedure of acrylic emulsion polymerization.

Table 2. Experimental variables

Inital reactor charge Monomer emulsion feed
Component Amount Component Amount
lonic(SDS) Variable| Ionic(SDS) | Variable
Surfactant Cationic(CTAE) :
Reactive(HN-101) !
Nonionic ! Nonionic Variable
Initiator KPS Variable
Water . d%stilled 356 . d?stilled 30
deionized water deionized water
Main MMA Variable
Monomers n-BA !
AA Variable
Functional AM !
Monomers HEMA !
HPMA !
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Fig. 4. Microscopic pictures on the emulsion of
monomer mixt-ures under different mixing
condition using LE-50 as  nonionic
surfactant.
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Fig. 6. Effect of various mixing methods on the Dm
(average emulsion particle size of monomer
mixture) versus mixing time.
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Fig. 7. Effect of hydrophilic chain length(n) of nonionic
surfactants on final particle size and final
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