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Abstract : Antistatic acrylic resin is made from n-butyl methacrylate, methyl methacrylate,
dimethyl amino ethyl methacrylate(tDMAEMA), 2-ethyl hexyl methacrylate, hydroxy ethyl
methacrylate, 2,2'-azobis iso-butyronitrile by synthesis. To achieve a lowest surface
resistance of antistatic acrylic resin was applied to a variety of synthesis processes. The
acrylic resin has been determined from the value of surface resistance and -then the
antistatic acrylic resin including dimethyl amino ethyl methacrylate of the 10%, 20% and 30%
is synthesized. Finally, dimethyl sulfate(DMS) on a variety of weight ratios is added to
antistatic acrylic resin. When DMAEMA / DMS weight ratio is 1/1, antistatic acrylic resin
isn’t haze the lower the surface resistance. Compared to the traditional antistatic agent, all
aspects of the physical properties is outstanding.
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Table 1. Monomer used for Acryl Urethane Synthesis
Type of Monomer Ty(C) | Grade | SP value | My Manufacture
Styrene 100 2 9.35 104 Daelim{Korea)
MMA 105 2 9.23 100 LG(Korea)
Hard Type ) .
n—-BMA .20 2 8.25 142 Mitsubish Rayon Co.(Japan)
t-BMA 107 2 8.05 142 Mitsubish Rayon Co.(Japan)
EA -24 2 8.81 100 LG(Korea)
n-BA -54 2 8.63 128 LG(Korea)
Soft Type - .
i-BA -22 2 8.50 128 Mitsubish Rayon Co.(Japan)
2-EHA -85 2 7.87 184 LG(Korea)
-OH HEMA 55 2 99 130 Mitsubish Rayon Co.(Japan)
-COOH AA 106 2 12.89 72 LG(Korea)
Amine |[DMAEMAD| 19 2 10.60 177 Mitsubish Rayon Co.(Japan)
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Table 2. Initiator used for Acryl Urethane

bagsds Fee Y BAYAEY 3

Chemical Name Half-life Activated Energy Manufacture
Benzoic-Peroxide(BPO) | 74C | 100 31.1kcal/mol e
Azo bis-isobutyronitrile . Japan Hydrazine Co.

(AIBN) 32T 10.0 3dkcal/mol (Japan)
DMAEMA R xv|& AR R, olaAjolylo] 2.3. BN AY
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A T Motor, B ! Dropping funnel,
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E : 1L Flask F : Hot plate,

G © Thermometer

Schematic diagram of experimental
apparatus

Fig. 1.
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Scheme 1& 80TelMd MMA, EAM(Ethyl
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& =43% zolul,
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Table 3. Composition of Acryl Resin

BB R aE

Material(Total:100 wt%) . »
EXP. No. Tg(C)/Cal
MMA SM EAM |HEMA | EHA AA
BAS1 67 - 32 - - 1 52
BAS2 5%} 27 18 - 1 52
BAS3 44 - 22 33 1 52
BAS4 64 - - 18 17 1 43
BASH 64 - - 18 17 1 43
BAS6 64 - 18 17 1 43
Table 4. Surface Resistance of Acryl Urethane
EXP. Material(wt%) .
Tg(C)/Cal
No. MMA | EAM | HEMA AA DMAEMA
Exi 395 19.8 29.7 1 10 49
Ex2 35 18 26 1 20 45
Ex3 31 15 23 1 30 415
i i . 233. g4EEYs g
S "’:ii“ L T "iiTH 80 C: Figure 13 22 ZAE & 1LY 47 Zg
i T T I, 230 Base® ot3¥ F7 200 g8 ¥z, W
N L. 1 $7e] £E2 50 TR LElA vuidgas
[ 722 g& M@ o 1A A F 308 2
A 60 TR 23 o, 3A 59 wkga)#
MMA EAM HEMA AA Scheme 2¢] T2& zZte dHEAE opad
FAE FAdstArt.
gz_cl_*gz_g_“z_l__gz__g 2.4. 717124
SN S RN B M2 FEM e FT-IR(USA, Varian)&
| | [ [ AHg-Ete] A3 diAYAE olmdsA AR
i i i > 2 oM Ed 10 wi%Z 3Alste] KBr fxa
CHy CaHg CHa

Scheme 1. Synthesis of acrylic resin.
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Scheme 2. Coordination reaction of antistatic
acrylic resin
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Table 5. Kind of Analyzing instrument

fmasee Bevls) P hAYAGY 5
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&=+ Brookfield Digital Viscometer
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Name of Instrument Manufacture(Model) Reference
FT-IR VARIAN(FTS 3000MX) KBr
. GPC 42717 RI, LF-804, THF
DSC TA Instruments(Q10) Nz

Surface Resistance

Ultra High Resistance Meter

10* ~ 10®

Viscosity

Brookfield (Viscometer DV -II)

12 rpm, Spdl No.3
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Fig. 2. FT-IR Spectrum of
antistatic acryl polymer.
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Fig. 4. DSC flow chart of
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Table 6. Surface Resistance of Antistatic Acryl Polymer

Exp. Tg(C) Surface Resistance
DMAEMA( wtds) 10 2

No. Cal DSC (x107Q/cm”)

Exl 49 43 10 50.4

Ex2 45 4 20 23.3

Ex3 41.5 41 30 12.5

Table 7. Surface Resistance of Molar Ratio(DMS/DMAMA)

Exp. No. DMS/DMAEMA B HE(x10°Q/cm?
Ex3 0.25 1000
Ex4 033 100
EX5 0.50 50
Ex6 0.66 5
Ex7 0.75 3
Ex8 1.0 1
Ex9 15 09
Bt YFISIP I, T, o8 FugesE i v -
A 2R HUA, :
Table 694 R wsh o] DMAEMA®l  §
Bl 31055 muAge FH8 "oix §
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Fig. 5. Surface resistance by experimental
acryl polymer.,
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Scheme 3. Mechanism of urethane reaction
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Table 8. Physical Properties of Acryl Urethane

2 ATMNE Ua A 54E 2E oz
A Zave GHHD, B4 PR
£¢ 29

EEECEE
Jlfz BAEE 4500085 MmH A3

Aol 29 E FAsh

2. E9AZE -OH #5700 $57t $255
pAgo] 4245 Tyl 53 EAAY

L 2 Z2AHH[ND, TrHo FH g2
EHAE dYPoMdE SME AHEE F2R
O MMAS AHS-3F R0 B go] u

Exp. No. DI\?XIESI\CI A Pencil hardness| Adhesion Non yellowing(AE)
Ex3 0.25 H 98 0.578
Ex4 0.33 H 98 0.568
Ex5 0.50 H 97 0.587
Ex6 0.66 H 96 0.599
Ex7 0.75 HB 95 0.605
Ex8 1.0 B 94 0.875
Ex9 15 2B 93 1.253
Test” BYK-ES-80 &I} 2B 94 2.053

3) Test : EAAY ~ 265 x10°Q/cm®

- 100 -



Vol. 26, No. 1 (2009) olzg $eg Eaule) AT NS 9

A FAHHA 5. Proceeding of SPI 32  Annual

3. AR otz ZeEwe] EWAZ] 7t Technical/Marketing Conference,
24 dae v Uzl DMAEMA 3ol POLYURETHANES 89, The Society
2 o HDMAEMA/DMSS]  F#HlE  0.669°] ofthe Plastics Industry Inc, California
713 At rh US.A, (1989)

4. A=A & olmd EYHE °V‘*l°}Lﬂ°]E 6. A Multiple-Client  Study,  Specialty
¢} HEgA71 $-diekay BEAL BE WA Polymers I Skeist Incorporated, New
71 ARGAAE Atg olad fEg =2 Jersey U.S.A., [1991]
groes 53 Fyute] 234 dY 7. Raymond B. Seymour &Charles E.
AR @ JyEA®m ophydt EUAYJMR Carraher Jr, Polymer Chemistry an
SFeET. B A3E 5o hAwA & Introduction Second ED. Marcel Dekker
B7b UdevE ZRAs 10530 84 9 Inc, New York US.A., (1987)

2 10" % o}ad ZvjE FAFAT 8. Clara D. Craver, Spectroscopic
Chromatographic and Physical
. Instrumental Methods, American Chemical
zAte 2 Society, Washington D.C. U.S.A. (1983)
9. Eugene D. Feit & Cletus W. Wilkins Jr,
o] =H2 2008d%E FEUsn sEdTA Polymer  Materials  for  Electronic
AL o] dgu|A Yol olste] AFHUS Applications, American Chemical Society,
Washington DC US.A,, (1982)
10. Jean-Michel Charrier, Polymeric
Eian =t Materials and  Processing, Hanser

Publishers, New York U.S.A.,(1990)
1. Sir Geoffrey Alley, ComprehesivePolymer 11. WilsonF. Gum; Wolfram Riese; Henn

Science, Pergamon Press, London UK, Ulrich, Reaction Polymer (chemistry,

(1992). : Technology,  Applications,  Markets),
2. Hans Krichldorf, Handbook of Polymer Hanser Publishers, New York US.A,

Synthesis PART A, Marcel Dekker Inc, (1992)

Germany, (1991) 12. Kiichi Takemoto; Yoshiaki; Raphael M.

3. Paul Thomas, Polyurethane VOL I, Ottenbrite, Functional Monomers and
SITA Techlogy Limited, London UK, Polymers, Marcel Dekker Inc.,, New York
(1999), P37~50, P81 ~120 U.S:A., (1987)

4. Kurt C. Frisch &Daniel Klempner, 13. Niir Board, Mordern Technology of
Advances in  Urethane Science and Surface Coating with Formulate & Their
Technology VOLUME 10, Technomic Application, Asia Pacific Business Press
Publishing Co. INC., Pennsylvania U.S.A, Inc, India, (2004)

(1987) 14. H. Coyard; P Deligny; N Tuck, [fesins

for Surface Coatings, Sita Technology
Limited, London UK, (2001)



