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Abstract : Antistatic acrylic resin is made from n-butyl methacrylate, methyl methacrylate,
dimethyl amino ethyl methacrylate(DMAEMA), 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 Tg(TC) | Grade | SP value | My Manufacture
Styrene 100 2 9.35 104 Daelim(Korea)
MMA 105 2 9.23 100 LG(Korea)
Hard Type B ;
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 9.9 130 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

fad s Felme PAS JARARY 3

Chemical Name Half-life Activated Energy Manufacture
Benzoic-Peroxide(BPO) 74°C 10.0 31.1kcal/mol StESHEH(F)
Azo bis-isobutyronitrile . Japan Hydrazine Co.

(ATBN) 32T 10.0 34kcal/mol (Japan)
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Table 3. Composition of Acryl Resin

TR L Eras

Material(Total:100 wt%) . 0
EXP. No. Tg(C)/Cal
MMA SM EAM |HEMA | EHA AA
BAS1 67 - 32 - - 1 52
BAS2 54 27 18 - 1 52
BAS3 44 - 22 33 1 52
BAS4 64 - - 18 17 1 43
BAS5 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
Ex1 39.5 19.8 29.7 1 10 49
Ex2 35 18 26 1 20 45
Ex3 31 15 23 1 30 41.5
i I ) 2.33. dEEA3 1§
Hi:i . H’ZZEH . HZCTT . HQC(:EH g Figure 13 £ A& g 1LY 47 =
[ ! =i [, 22Fof| Based o}ad 4 200 g5 ¥, Bk
I L | 7o) SEE 50 TAA SelA duEgte
3 I 122 g% b UE 1A fA4 F 308 2
60 TE &% T, 3AF 53 vHSAIA
MMA EAM HEMA AA Scheme 2] Fx& b= ddUAE of=ad
FAE FAA
g_l_g_c_g_l_g_c 2.4. 717|184
N DR R Ao AR FEA S FT-IR(USA, Varian)S
| | | Abgste] et tidWAE ofAHEFA AR
| | | > 2 oA Eel 10 wt%® 3]Al5te] KBr t]23
cto Cata T’”" of $FA Zxg thg HFHRVA 0% A
or ZA1Z1 & BT BAE 2 BEAE B
Scheme 1. Synthesis of acrylic resin. BAe GPC(EY G I)E AFgste] Am
T2 10 %, Al537] 10 mgl2 &te] LF-804
232 WAWAEL E A ZYe AHgsten, 25 Coll A $¥l THF
A A = SRlE Ao wuAd o] §&5 1.0 m/min® st =R gk At
°l 7M& Al U Base 3 A Al FAME +42 "5 TA Instrument/\} Q10&
DMAEMAZ®] stk 10 %, 20 %, 30 %= % AR EFS] No7bs 2ol A A 2% 27.4~397 ng,
Asho] Table 49 245 2ol HALAL oF  srwsl 20-100 T, $EEE 10 Cmink
EE] TAE FAsAT YA Hieme] gt st 43192 middle pointHel 9 T,
& DMAEMA & wghio] stio] st = A3
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Scheme 2. Coordination reaction of antistatic
acrylic resin
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Table 5. Kind of Analyzing instrument
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Name of Instrument Manufacture(Model) Reference
FT-IR VARIAN(FTS 3000MX) KBr
GPC Fx17171 RI, LF-804, THF
DSC TA Instruments(Q10) N,

Surface Resistance

Ultra High Resistance Meter

10" ~ 10%

Viscosity

Brookfield (Viscometer DV -II)

12 rpm, Spdl No.3

_97_



N
0‘0{'
oN.
fol
X
b
Jow

A ¥35S UV-B313 A=ZE Algslo] zhzt
A e 0075 mm FAR Z'EIF] 200
AlZbset Agstel A W59 gt o3
% 7}st it A 2= MachethA}ell
Spectrophotometer (Color-eye 7000A)ES A&
3k Th
EW AgEold RHAYY HAZFAE

(Q), A=7re] AYE d (em), A= FF7 40
E PlemZE 3tH 2A AFESQ)S o A3
kag=3

= (P/d) Rs (5)

Tno 29 A% AL FEdel dx=
FAE 75 . HolE 100x100 cmTHE ]
AFAWSO R Ultra high resistance mete
olgatel Al F 50 £ 4 %, k& 25 ¢
Cold Zgetach A ARAEe QA7bAs
Vel AR IxE 543kl Rx = V/IxE T3,
ARFE/0 wet A AFA WL 10°0 F
& ol olael ke AR WA ZHaAw
FAgol &olst Fetrgeo FHo| 3

AEE 5 9

A
B
2,

g ¢
o mlm ol 12

|

i
=

(- |

]

3. &

3.1.

A 3}

HI

3.1.1. FT-IR(Fourier Transform Infrared)
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A A3E Figure 791 YERN A, DMSE d7}
st gldWA] oladEE S Flgure 8o z+zt
UERJQtE FT-IR ~FEHS )\]—j;]E]_tﬂ N-
stretching®] 1300 cm ' ¢} 1000 cm® oA #
?3'}74] velsttl, 28], C-S stretching©] 990

m! el A Uehyka, S=09] 7 9ol 1300
cm’1 21500 cm' RelA A =t

ehe.

3.1.2. Differential scanning
calorimeter(DSC) 4
DSC AEE A#r¥, DMAEMA 3] =
d+5  Tggtol Heldes &
DMAEMA &&Fe] ZolAw W=3 712717
FAdA L, TREYHZ A At o]

TR L Eras

ZROE o vA Yehgti(II.olE 4 1

100 =
9 A
— 80
s
8 0 4
E 0 A
s
= 50
40 7 \N-C Bond
30 Ao
T T T T T T T
3500 3000 2500 2000 1500 1000 500
Wavenumber(cm'™)
Fig. 2. FT-IR  Spectrum of synthesized
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Fig. 4. DSC flow chart of
antistatic acryl polymer.

synthesized

3.2. E44F 2N

_98_



Vol. 26, No. 1 (2009)

bad e Felve B WARASY 7

Table 6. Surface Resistance of Antistatic Acryl Polymer

Exp. Tg(C) Surface Resistance
DMAEMA( wt%) o

No. Cal DSC (x10"R/cm?)

Ex1 49 48 10 50.4

Ex2 45 44 20 23.3

Ex3 41.5 41 30 12.5

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

Exp. No. DMS/DMAEMA 2H HEH(x10°Q/cm’)
Ex3 0.25 1000
Ex4 0.33 100
Ex5 0.50 50
Ex6 0.66 5
Ex7 0.75 3
Ex8 1.0 1
Ex9 15 0.9

3.2.1. DMAEMA § % we Z9AF
3
A dHLAE ofAHFA ] MY 19]
st FEsldal, T,e o2 FHEthe tha o

Table 6414 RH& die}l o] DMAEMA®
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o R Hrbslga, 7180 AFRE R 2
de dASA FASE,  AA ol
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sttt 22l FAIAeE &
Ao g B 24 AHA FAEATt T
AAH T 114 BE
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& 5 YTk
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[eRn
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#HA 7] A, @Rz 1.0 o) HA
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Sample of Acryl Urethane Resine

Fig. 5. Surface resistance by experimental
acryl polymer.
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Fig. 6. Surface resistance by molar ratio. sz:: o=§:c
(DMS/DMAEMA) LN &
| |
CBH‘,/N\C/N\ e
3-2-4. €=y EA A7 o< & ey
24 Ao
A 29& Table 894 Testst Ml Scheme 3. Mechanism of urethane reaction
3G h Test A8+ of=ZE 4XBAS 39
713 Aol BujE 9lE BYK-ES-800] 2
= oAslE dAeAAE 5 % A7hE Aol 4 A=
WS gAAEHE B 5 e wUAY "=
1051 0. = ez ] —A—
o110 R lwew At MHaud SA oy aaaae g w4 54e 2 oa
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A olad gdAw mgeel e AwdEn 2 oL L G
B oOAEAAE HhE Aut RE welA TR ommm e
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Fabol ol F/1A5E Awsl welye) ol wAEE 450008 5 wlatH AR
v ouEaie] ad G8e @ Ao Aol Felv g g
Table 8. Physical Properties of Acryl Urethane
DMS/ . . .
Exp. No. DMAEMA 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 &2t 2B 94 2.053
3) Test : BHAF ~ 265 x10°Q/cm”
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