HWAHAK KONGHAK Vol. 28, No. 4, August 1990, pp. 403410
(Journal of the Korean Institute of Chemical Engineers)

of

&itsl Z2|olTE 7 CHE WX Aol 2

X

[

k- E!-EH%* . 7|°xH** .

WA g e sahgeta)
“adets g seees

) AEET
(19904 1¥ 174 A4, 1990 54 178 A=)

Studies on the Durable Antistatic Agent of Sulfated
Polyacrylate and Additives

Hong Soo Park, Dae-Won Park* and Woo Jae Kim**

Department of Chemical Engineering, College of Engineering, Myong Ji University, Seoul 120-728, Korea
*Department of Chemical Engineering, College of Engineering, Pusan National University, Pusan 609-735, Korea
** Household Goods Research Institute, Lucky Corp., Cheongju 360-290, Korea
(Received 17 January 1990;accepted 17 May 1990)

2 o

433} 2-dimethyl aminoethyl methacrylate(DMAC)2} N-methylol acrylamide(MAA)E 25§ #
24 4% poly(DMAC-MAA) & $43lm, A4 84 35 w2 F548 714 lithium chlo-
ride®} sodium gluconate 5 E-AlA]A PET 4 #-& ) A=A & A xslgich Azd dld9z4E PET
Agol wh5 &2 A goz A F A"y AFAY e E9A%, 2 3o oha st ¥
BHE A ) e sl kR dAgA Aol dEE A

Abstract —Base resin of poly(DMAC-MAA) copolymer was synthesized by copolymerizing N-methylol acryl-
amide(MAA) with quaternized 2-dimethyl aminoethyl methacrylate(DMAC). Antistatic agent treating to PET woven
fabrics was prepared by biending water soluble poly(DMAC-MAA) with lithium chloride and sodium gluconate having
high hydroscopic properties. Treating with and without resin to PET textile and washing tests revealed that the syn-
thesized antistatic agents were good durable ones having low surface resistance, small frictional voltage and short
decay half time of electric charge.
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Table 1. Polymerization conditions and physical properties of poly(DMAC-MAA)
Reaction conditions Copolymer? .
Reactants Temp.  Time (DMAC) (MAA) Lonver:
Exp. no. DMAC MAA Cat  Water P MAL WHAR T g sion
gmole) glmole) (°C) (hr}  Block unit Block unit (%)
& (mole%) (mole%)
Poly(DMAC) 14.15(0.05) - APS 0.3 80 70 3 — — 0.70 73
Poly(MAA) — 15.2(0.15) APS 0.3 80 70 3 - - 1.35 78
Poly(DMAC  14.15(0.05) 2.02(0.02) APS 0.3 80 70 3 58 42 1.41 65
-MAA)-1
Poly(DMAC  14.15(0.05) 2.02(0.02) PPS 0.3 80 70 3 51 49 1.33 61
-MAA)-2
Poly(DMAC- 14.15(0.05) 2.02(0.02) AAT 0.3 80 90 10 - - - -
MAA)-3
aDetermined by the integration of DMAC group and MAA group peak of NMR spectrum.
BDetermined by Cannon-Fenske viscometer (Model No. 150, 20+ 1°C).
Table 2. Preparation of antistatic agents
- Materials Blending conditions .
Exp. no.  Polymer(g) [CA®  SGC Water®) Temp(°C) Timethrs) 7 P
DMMA-1 Poly(DMAC) 40 5 5 50 50 1 1.3
DMMA-2 Poly(MAA) 40 5 5 50 50 1 24
DMMA-3 Poly(DMAC-MAA)-1 40 - - 50 50 1 2.2
DMMA-4 Poly(DMAC-MAA)-1 40 5 5 50 50 1 2.0
DMMA-5 Poly(DMAC-MAA)-2 40 5 5 50 50 1 1.8

*Viscosity was measured by Cone-plate viscometer with 30% water solution of DMMA at 25+1°C.
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Fig. 1. Effect of treating temperature on frie-

tional voltage of DMMA in independent

treatment.

4e 1082 3 1 FFAE Askick

2-8. MIEAIE

Marseilles soap 0.5g, ¥4} EE 02g % £ 100g
0.3 o]Fo]al AFY-g AMg-sled 70+ 2TNA 4587
S -J - K lanudry tester(Showa Jaki Co.)& AM&-3}H
Aeshgdch

3. dx» 3¢ &7

3-1. gExj2| 2&

7E A AY dxe =& FAH
2}sle] PET A Eo] DMMAE 2-50] 49} 7ro] w54
2jsle] zhzbe] A1RE 100-200C7HA] =& W3]
WA 1870 dxA)7) F 269 o2 7HA §4 F
olad) Heke &8 2 ZHE Fig 1o vebisdch

Fig. 1 9#2 &%o| o whaddske plotdh
Aqld] R% 160-180Tel 4 Hae Az &AL
Holz gle] o] Wizl AA A LxdE & T
9lgdi DMMAAY F o3& DMMA-4>
DMMA-5>DMMA-3>DMMA-1>DMMA-29] ¢4 2
FZ3A vERRtTh

—_—

3-2. ABSE

iSRS 28T M43 1990 8E

EERREIER

x DMMA-1
A DMMA-2
70 o DMMA-3
v DMMA-4
GOt a PMMASS
=
E 50
QL
S
£ 40t ~au
=3
g B0t
E ~_
20
10} \v\

4] 0.1 0.2 0.3
Concentration (%)

Fig. 2. Relation between treating concentration
and initial voltage of DMMA in initial

treatment.
x DMMA-1
A DMMA-2
1501 © DMMA-3
= v DMMA-4
= 0o DMMA-5
§ 120t
z
Q
E oo}
5
<
>
T 60f
L
jeu]
30,»
0 0.1 0.2 0.3

Concentration (%)

Fig. 3. Decay half time of antistat treated fabrics
as a function of concentration.
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Table 3. Antistatic effect on woven fabrics of PET textured yarn

. Surface Frictional Static honestometer
Antistatic P . R — -
agent 'esting condition resistance voltage [nitial voltage Half Life

V) {mV) (sec)
Blank IT®  Just treated 1x 1012 6000 100.0 180<
CT? Washed 5 times 1x1012 5800 100.0 180<
IT  Just treated 1x1012 4200 95.3 180 <
CT  Washed 5 times 1x1012 4500 98.1 180<
DMMA-1 IT  Just treated 5x 108 70 254 3.4
CT  Washed 5 times 7x 109 85 22.0 3.0
IT  Just treated 3x109 80 30.3 48
CT  Washed 5 times 2x 1010 95 28.4 6.8
DMMA-2 IT  Just treated 8x 101! 410 40.1 60
CT  Washed 5 times 7x 1011 375 39.0 59
IT  Just treated 1x 1012 3700 96.0 150
CT  Washed 5 times 1x 1012 3800 98.0 160
DMMA-4 IT  Just treated 4 x 106 28 5.5 0.7
CT  Washed 5 times 4x107 35 7.9 0.8
IT  Just treated 8x 106 34 6.5 1.0
CT  Washed 5 times 5x 107 39 8.8 1.0
DMMA-5 IT  Just treated 7x 1086 33 7.6 0.8
CT  Washed 5 times 9% 107 50 12.6 1.7
IT  Just treated 3x 107 48 10.3 1.5
CT  Washed 5 times 5x 108 53 15.1 2.0
Eletat M-65 I'T Just treated 8x 107 47 9.0 0.9
CT  Wshed 5 times 8x 108 55 16.4 2.4
I'T  Just treated 4x109 85 21.0 3.0
CT  Washed 5 times 7% 109 89 26.2 3.1.
JAK-323 I'T  Just treated 5x 107 38 10.0 1.0
CT  Washed 5 times 7x 107 41 8.0 0.9
IT  Just treated 2x 107 31 7.5 0.8
CT  Washed 5 times 9x 107 45 8.5 1.0

@[T stands for independent treatment.
4CT stands for conjunct treatment.
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