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Fig. 1 TEM images of the polystyrene microspheres: without
quarlernary ammonium monomer ( a ), with quarternary
ammonium monomer { b}, AFM image of polystyrene
microsphere in a tapping mode (c)

Samples of TEM were prepared by dropping a drop of emulsion
on the copper grid and then dried at room temperature . Samples
of AFM were prepared via placing emulsion on a piece of glass
slide or mica and dried at room temperature .
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Fig. 2 A typical size distribution of cross-linked
microspheres
Here the microsphere of 125.3 nm in size is used as an

example and measured by Zetasizer 3000 HS.
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Fig. 3  FTIR spectrum of cross-linked polystyrene

microspheres with quarternary ammonium

Table 2  Final average diameters, polydispersity indexes {PDI) and

swelling ratics when microspheres swollen

Mixture * Microsphere 1 PDI  Microsphere 2 PDI
ingredient recipes
D{nm)/water 741 0.128 95.8 0.074
A B C
NST D o Ve o oo BVA D oo D (nm) /THF/water 107.0 0.106 102.4 0.079
(g) (nm) {g) {(nm) (g) (nm} Swelling ratio 3.0 1.22

[¢] 334.7 0.053 0.005 102.0 0.052 0.2 97.1 0.093
0.1 125.2 0.102 0.01 116.7 0.159 0.5 58.5 0.064
0.2 103.0 0.058 0.02 103.2 ¢.075 0.8 41.6 0.081
0.3 97.7 0.078 0.10 57.9 0.164 0.5" 95.8 0.0
0.4 741 0128 o0.02* 302.3 1.000

0.5 97.1 0.064

Here, all PDI and D of microspheres were measured by Zetasizer 3000 HS
at room temperature. PDI is polydispersity index; D is average diameter of
the microspheres. Column A:9.0 g of styrene, 100 g of H;O, 0.2 g of
BVA, 0.02 g of V; Column B:9.0 g of styrene, 100 g of H,O, 0.2 g of
BVA.0.2 g of NST;Column €:9.0 g of styrene, 100 g of H, 0, 0.5 g of
NST,0.02 g of Vs

* Here KPS serve as initiator;® Here NST is 0.3 g.

BVAE RS YR P C ARIZEMIEA FTIR
WA 1206 cm ™' N IBEF CNEBHB K, XKW
S ERAMPERLERSGHARAGYR
B.OX A FRIEXPS)NAEERHARSYN
BREBmMM NMCHWERIETHR 0.72% F
0.51% B 8 & T ¥4 Kt HE(N:0.35%
Cl:0.33%) , X KA FE KW FEEATE MR
XEAHETHHRAR, XS5 LA EESHN
BB RIAE, ERXSYHRNER
AR, RENREFGESEKEAR, REFEKM
FHRERATUEIRAREMIGER YN
HMERE" B—rE.ER T SHKEEAMS
KRR IEREEY, B i ERMER
A WK W

“ Mixture is consisting of 3.0 mL of swelling solvent and (.5 mL of
emulsion with solid content 1. Owt% . ALl diameter and PDI
{ polydispersity index) of microspheres were measured by Zetasizer 3000
HS at room temperature .
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SYNTHESIS AND CHARACTERIZATIONS OF CROSS-LINKED POLYSTYRENE
MICROSPHERES WITH QUARTERNARY AMMONIUM ON THE SURFACE AND
STUDIES ON THEIR SWELLING BEHAVIOR

CHEN Xin, CHEN Zhimin, CUI Zhanchen, ZHANG Kai, ZHANG Gang, YANG Bai
{ Coltege of Chemistry , Key Lnb of Supramolecular Structure & Materials , Jidin University . Chengrhun  130023)

Abstract Cross-linked polystyrene microspheres with quarternary ammonium have been prepared via surfactant-free
emulsion polymérization. It was confirmed that the sizes of the microspheres decreased al a certain extent when the
contents of the initiator, cross-linked reagent or functional monomer were increased . TEM observation indicated that
the size of polymer microspheres ranged from tens of nanometer 1o hundreds of nanometer. The XPS results showed
that the hydrophilic quarternary ammonium groups tended to be rich on the sufface of the microspheres during the
polymerization . In addition, their swelling ratio can be investigated by using the “ in-situ” swelling measurement of
polymer microspheres .

Key words Surfactant-free emulsion polymerization, Quarternary ammonium, ir-situ Swelling



