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Abstract

Emulsion polymerization is one of the most useful techniques for the polymerization in aqueous dispersed
system because it has a lot of advantages compared to homogeneous polymerization (bulk and solution
polymerizations). The polymerization rate is much higher than that of the homogeneous polymerization and higher
molecular weight polymer is obtained. Moreover, emulsion polymerization has a high rate of heat transfer during
the polymerization. Finally, it is an environmentally friendly technique due to the utilization of water as medium.
Therefore, it is industrially widely used to produce large amounts of latex for a variety of applications. This article
outlines the overview of emulsion polymerization, particle formation mechanism, and influence of emulsifier

especially the incorporation of emulsifier inside the polymer particle on the particle formation.
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M z-mer
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Propagation in z-mer entry into

aqueous phase micelle

Radical:
Monomer: M

Emulsifier: m™~"\__~
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Stage 1 Stage 2 Stage 3

Monomer conversion

Time
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particle
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Stage 1 Stage 2 Stage 3

Rate of polymerization

/ Monomer conversion \

Stage 1: particle nucleation
Stage 2: particle growth at constant rate

Stage 3: consumption of the remaining monomer
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IEWINNTAUATIEA (Chaiyasat et al., 2007; Chaiyasat
et al., 2008; Kobayashi et al., 2009a; Okada et al., 2003;
Okubo et al., 2003; Okubo et al., 2006) ¥ilvioynAnedies
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SunsduATIYI (Chaiyasat et al., 2007; Chaiyasat et al.,
2008; Kobayashi et al., 2009a; Okubo et al., 2006) 3tz
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Hadvifinarenisidnlueglueynianediuesves
A13AAUIIFRT AD MSANduUAsASEN (interaction) sEning
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(polyoxyethylene nonylphenyl ether; Emulgen 911) Hu
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- \
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M —

Absorption
of monomer

Polymerizing particles

Emulsion polymerization

=
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(Okubo et al., 2006)
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asanussfsilunsduasginediufiammiaiian (polym-
ethyl methacrylate; PMMA) wadtaiiatuniasian (poly-
ethyl methacrylate; PEMA)) uay wodlslgdaluniniian
(poly-iso-butyl methacrylate; P-BMA) n1siinldagluaunia
wodleiavanasann PMMASPEMASP-BMA (manaiitaanas)
(Chaiyasat et al., 2007) wensiinlueglusynanedalaiu
(polystyrene) ¥89 Emulgen 911 %ﬂaaﬂdﬂuaqmmad
Tanedwesees dln3udunsnunia3an [poly(styrene-co-
methacrylic acid; P(S-MAA)] (rafifadino) (Kobayashi
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(Emulgen 920) waz 30.7 (Emulgen 931) lunsduasiz
aunAvadlanefiuesvadalasuiunimumiaian N1y
agluaunANeALLeTITanaInIdIWIU n (Chaiyasat et al,,
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vionsdaaszifides Wutenewedadluluseninms
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wie/laznenuausiias (Okubo et al., 2006)

NI 5 BUMAYEI P(S-MAA) idlvesinangluauniamies
Tngnsdangiuuddatusiuiunisi alkaline/

cooling treatment (Hai-pu et al., 2009)
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wisneymaTiTivesismelu (hollow particle) (Hai-pu et al.,
2009; Kobayashi et al., 2007; Kobayashi et al., 2009b; Song
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weuansanusasiafisieuiitage) lussvitensdaunsgi
W MaAeNeynA P(S-MAA) fiivilstesinanelusynia
fiorfensdinleglusuniavesansanissiady (Emulgen
911) rufumstufimnzauuazinaia alkaline/cooling
treatment (Hai-pu et al., 2009) Fouanasan g 5 wens
wsenaunIAnadesiidnaletasininigluoyninas
weddlasufidnaseidnomaia seeded emulsion polym-
erization (Kobayashi et al., 2007; Kobayashi et al., 2009b)
LARIRININg 6 wazdauapvisnensyuunsuuUasTaduiily
dana wedvendefiaudisns daludadiun (alkyl polyoxy-
ethylene ether sulfosuccinates) Wuansanusadeiin (Song
et al., 2008) WARIFININT 7

venndimadluegaelusyninvesansanussiei
é’aﬁwam'agﬂs'wuaqauﬂ'1m’mﬁgana”l,ﬂmil,ﬁ@awmv-ﬂuswdw
MIAUATIER WU Nsdaunsieit PS-MAA) Tagld Emulgen
911 (muiidatien) war Emulgen 931 (A21wiidaan)
\uansanusafiaia wuineynnues P(S-MAA) LY Emulgen
911 f3useldidunsenan (nonspherical particle) lngaxil
Rrvgvszuaziinisnszatefvesuuineyniauay Tuvnei
JUS909 P(S-MAA) Wunsanauuaiinisnszanesivessuin
symafinhadlelfasanussiaiadu Emulgen 931 fanmil
8 109910 Emulgen 911 azdnlueglunsnueusiuesuaz
ouMA P(S-MAA) Tuthsuduresmsdansigiunnnii Emul
gen 931 WonarnluUinameusmosanas mududures
ansanussfsifivdunayldannsnazansluneaueueiies
livun a15aALIIRIRIIT AR RONNIRINTEALB BB WAY/
W3geanuIINoUMANEReSUNEI IAneyAAlvEe
nivgl (secondary nucleation) du lnsayelysidlunsdl
sl Emulgen 911 axiloymanedimeiiinnuiafiosiooni
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2

300 nm

(b')‘ (c
300 nm

2 6 ménﬂﬂ‘waSalm%‘uﬁﬁwawmiaqdwmaiuaumﬂ wiealae seeded emulsion polymerization Mlluuna@euiUes
Famlnduisuufiserimnududusiieg @ 0.53; b 2.11; ¢’ 8.45 (mM lwdlunseseusynaaleiu
(Kobayashi et al., 2007)

300 nm

amil 7 amenedianaseunuudensinveanedalaiuiiiivatevesinanelueuniafivioulaenisdansisiuuudiatu
Tvoana nedeandiefiay dises dalndadiunduasanussiaia (Song et al., 2008)

ludsuuntesndt vileuniadngialudlududu  Emulgen 931 innuadiesasazliluduiveuninvunalve
aunAtngiintuneuluseninenisdunsed vibiiaves  Jevihlildwedwesninisnsyanedivesvuineyniaiining
auMAYgUsERIn g 9 luvaisfioynadng lunsduvesmsld  nalnnisiineyniAuansianing 10

(a)

AMA 8 aunA P(S-MAA) ifuasievismenszuaunsuuudiatunldansanusaisiinninnuiitauanei1eiv: a) Emulgen 911
ez b) Emulgen 931 (Chaiyasat, 2008)
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Wil 9 BUNIA P(S-MAA) Aesdusinanvesnsilisuneusesilunedues fduaseifenszuiunsuuuddatuily

Emulgen 911 \Juansanusafsiia (Chaiyasat, 2008)

a) Lower HLB emulsifier (Emulgen 911)

b) Higher- HLB emulsifiers (Emulgen 931)

/M=

ponlws WANANSAU: a) Emulgen 911 (1unutefiau senlen dounin: n=10.9) wag b) Emulgen 931 (F1uiuieh
ponlws uINAI1: n=30.7) (Chaiyasat, 2008)
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