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@ ok 2-dimethylaminoethylmethacrylate(DMA) 2] 434(DMAC)E AZ# T3 N-methylolacryl
amide(MAA)SF B2 A Z A4 A polyOMAC-MAAE A8, 48 584 T5&AA &
#2242 714 lithium chloride®}t sodinm gluconateE B P A A PETA &8 AW AANANTAE

A zs At DMAC Al ZA w3z 02 DMASH AcOH ¥H&-8 Eﬁlﬂ 1: 1?_] el A 80TE
60E 7 W A7) AL AR, polyOMAC-MAAYEA Aol = DMACSH MAAS] &8 E¥]7H4 1124
70Col A 3N FFAE Aol thAA] AFHAM HAH ‘i‘l%i‘.?ﬂc’]&’i‘:}. ANTAE 100%
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4= ERATGR 7L 7X10° 4X10°0, vhF AT S A7} 45V 20VH T WH3H7] B = 12secst
0.7sec2 Zt7} e

Abstract : Poly(ODMAC-MAA) copolymer was synthesized by copolymerizing N-methylolacrylamide
(MAA) with quaternized 2-dimethylaminoethylmethacrylate(DMAC). An antistatic agent for PET
woven fabrics was prepared by blending water soluble poly(DMAC-MAA) with lithium chloride
and sodium gluconate. The optimum condition for the preparation of DMAC was found
by reacting DMA and AcOH having 1:1 mole ratio for 60 min. at 80C, and the best antistatic
characteristics was obtained by using poly(DMAC-MAA) prepared from the reactants of DMAC
and MAA of 4:1 for 3 hrs at 70C. Surface resistance, frictional voltage, and half life of 100%
woven fabrics of PET textured yarn were measured. Surface resistance values of ANTA-3
and ANTA-4 were 7X 105, 4X10°Q, and frictional voltage characteristics values 45, 29V, and half

life characteristics values 1.2 and 0.7 sec. respectively.
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Scheme 1. Synthesis of DMAC by quaternizing DMA
with AcOH.

Table 1. Reaction Conditions for the Preparation of
DMAC

DMA  AOH ™ Tero Time Yield
Exp.No Cello- )
g(mole) g(mole) () (min) (%)
solve(g)

DMAC-1 31.4(0.2) 12.000.2) 40 40 60 354
DMAC-2 31.4(0.2) 12.0(0.2) 40 60 60 40.8
DMAC-3 314(0.2) 12.0(0.2) 40 80 60 431
DMAC-4 314(0.2) 12.000.2) 40 100 60 44.0
DMAC-5 31.4(0.2) 12.0(0.2) 40 80 30 263
DMAC-6 31.4(0.2) 12.0(0.2) 40 80 180 42.0
DMAC-7 31.4(0.2) 6.0(0.1) 40 80 60 -—
DMAC-8 23.6(0.15) 13.8(0.23) 40 80 60 —
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Fig. 1. IR spectra of DMA and DMAC-3 : solid line
(DMA), dottled line (DMAC-3).
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Table 2. Polymerization Conditions and Physical Properties of Poly(DMAC-MAA)

Exp. No DMAC-3 MAA  (NHj). Water T(zmp Time (%onver— _ Stability to
g(mole)  g(mole) S:0s(g) ml (©) (hr) sion(%) inh Water Solution

Poly(DMAC) 12.64(0.08) - 0.3 70 70 3 78 0.67 completely soluble
Poly(MAA) - 10.1 {0.1) 0.3 70 70 3 94 1.33 completely soluble
Poly(DMAC-MAA)-1  12.64(0.08) 1.01(0.01) 03 70 70 3 80 0.95 completely soluble
Poly(DMAC-MAA)-2  12.64(0.08) 2.02(0.02) 0.3 70 70 3 85 1.27 completely soluble
Poly(DMAC-MAA)-3  12.64(0.08) 3.03(0.03) 0.3 70 70 3 87 1.43 partially soluble

Poly(DMAC-MAA)-4  12.64(0.08) 2.02(0.02) 0.3 70 50 5 63 0.56 completely soluble
Poly(DMAC-MAA)-5  12.64(0.08) 2.02(0.02) 0.3 70 60 5 70 0.88 completely soluble
Poly(DMAC-MAA)-6  12.64(0.08) 2.02(0.02) 0.3 70 80 2 84 127 completely soluble
Poly(DMAC-MAA)-7  12.64(0.08) 2.02(0.02) 0.3 70 100 2 — —  partially separated
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Fig. 2. IR spectrum of poly(DMAC-MAA)-2.
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Table 3. Preparation of Antistatic Agent

Polymer ALC SGC Water Temp Time n*

ExpNo (@ ® ® @ (© (rs) P

ANTA-1 PolyDMAC) 40 5 5 5 5 1 12
ANTA-2 PolyMAA) 40 5 5 50 5 1 23

Poly(DMAC-
ANTA-3 MAA)1 40 5 5 5 5 1 19
Poly(DMAC-
ANTA4 1 21
12 40 5 5 50 50
Poly(DMAC-
- ol -
ANTA-5 MAA)-3 0 5 65 5 5 1

* Viscosity was measured by Cone-plate viscometer
with 30% water solution of ANTA at 25+ 1T
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Table 4. Antistatic Effect on Woven Fabrics of PET
Textured Yarn

Surface Frictional Static Honestometer
Resistance Voltage Initial Voltage Half Life

Antistatic

Agent ) W (mV) (sec)
Blank 1X 101 6000 100.0 180<
ANTA-1 5X10° 72 245 3.2
ANTA-2 7X10" 420 40.6 61
ANTA-3 7X10° 45 8.8 1.2
ANTA-4 4X10° 29 5.6 0.7

a2 E

WA AR A o) BAF=AE A 237] 98t
poly(DMAC-MAA)E #4331, d4dE 84 &
FHA ) S99 7719 ALCS} SGCE £d9
AlA W7 AR A S 223 Foll, PETA Zl
g AR A AN E vl HES gga 22 4
< A,
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FHzz7del%irh
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4: 130 2o A 70T A 3A17 ol T
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4. ANTA-33% ANTA-4= A7IAY Y X7} 242t
7X10°5, 4X10°Q, wFEWAY S X7} 45V 29V
R A e wr] SA4X7F 1.2secst 0.7
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