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£ 9 : 2-Diethylaminoethyl methacrylate®] 43 LEZHEFS N,N-diethyl-N-benzyl-N-
methacryloyloxyethylammonium chloride (DBMC) & #| %3} t}8 DBMCE £3A|# P(DBMC)
g du, ¥x 2 DBMCS N-methylolacrylamide (MAA)E 3ZF%A#H P(DBMC-co-MAA)
£ g4kt oA 2z 4" FEA S FsA 9 =& FH71sted P(DBMC) S P(DBMC-
co-MAA)] Ztzt t)&sled i A]a DB} DBMAE #|x35tgth. DBS DBMAE PET &
B 45 T2 #AHEoE X3 F ME3go] oE FHAV|AYT wiv] 549 AE 2
3, DBMA-2(&% %4, [DBMC]/[MAA]=2.0)%} -3(E%%8] [DBMC]/[MAA]=3.0)2
603 Algt Zolx WHRR] ol & W glolA A ddgxAY & skt T3 A
Ebzlo] FHA7IAT ol 22z 2x 1070, 4x 107201901, ¥y A4S 1329 2.1%2 U
Bt 433 giAgR|Age] A FHRATH

Abstract . N,N-Diethyl-N-benzyl-N-methacryloyloxyethylammonium chloride(DBMC), qua-
ternary ammonium salt of 2-diethylaminoethyl methacrylate, was prepared. Then, P(DBMC)
was produced by polymerization of the DBMC. P(DBMC-co-MAA) was also synthesized by
copolymerization of the DBMC and N-methylolacrylamide (MAA). DB and DBMA, which
are antistatic agents, were prepared by adding emulsifier and water to each P(DBMC) and
P(DBMC-co-MAA), respectively. Both DB and DBMA were treated on PET textiles with
and without resin. Surface electrical resistivity and decay half time value were evaluated.
There were no remarkable changes in antistatic abilities of the textiles treated with DBMA-2
(the ratio of molar concentrations, [DBMC]/[MAA]=2.0) and DBMA-3(the ratio of molar
concentrations, [DBMC]/[MAA]=3.0) after 60 times of washing. DBMA-2 and DBMA-3
were proved to be durable antistatic agents. Surface electrical resistivity of the textiles treat-
ed with DBMA-2 and DBMA-3 before washing were 2x107Q and 4 x 107, respectively.
The decay half time for DBMA-2 and DBMA-3 were 1.3sec and 2.1sec, respeotively. There-
fore, DBMA-2 and DBMA-3 could be used as good antistatic agents.

Keywords . emulsified polyacrylate, durable antistatic agent.
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Scheme 1. Synthesis of DBMC.

459



B EF-2A T

23] BH, DAMoIA = gl Hola &, 767 cm™!
9} 710 cmle] benzyl residued] F<:197} DBMC
of AZo] YepdE uFo] BCol 23 Al4g3 <
ZE37L o] Fo] S AT 77 UG-

3 C-Cl A&AE F420= 53] 700~750cm™!

%0
o
0
e
o
+
+
o
E
4]
c
©
[l
&=
4000 mxm zxm 1500 500

Wavenumber (cm™ l)
Fig. 1. IR spectra of (a) DAM, (b} DBMC, (c) P
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Fig. 2. NMR spectra of (a) DBMC, (b) P(DBMC)-2,

and (c) P (DBMC-co-MAA)-2.
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Scheme 2. Synthesis of P(DBMC).
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Table 1. Polymerization Conditions and Physical Properties of P (DBMC)

Ethyl

DBMC Temp. Time Conversion
Exp. No (mol) Cat.(g) cel(lc:;lo)lve C) (hr) (%) Dint
P(DBMC)-1 0.1 BPO?® 0.3 40 90 7 83 1.20
P(DBMC)-2 0.1 BPO 0.3 40 95 3 87 1.35
P(DBMC)-3 0.1 BPO 0.3 40 100 3 - -
P(DBMC)-4 0.1 AIBNY 0.3 40 35 5 66 0.88
P(DBMC)-5 0.1 AIBN 0.3 40 100 5 75 0.91

2 BPO : Benzoy! peroxide.
» AIBN : @,a”-Azobisisobutyronitrile.

welA olaE A FRAE MM o L
WA fEEAte] e AL ZA §E7HA]
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Table 19 P(DBMC)-1014 -3& 2]z 7j4]
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259} A7 47 2E S o] §AFFEAIT
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AAE AgE&d IFPAPE gol AsEUL, P
(DBMC)-2+ 95ColA 3AIZE ¥HEAIAH A3
87% & dgjev, P(DBMC)-3& 100 ColA] 34]
ZF ukgAIZl Rlul Al dojwtth. EFH P
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Az B3E Y. ol BEE 2hvd FRE
9] wkexHol ule} Betd e Aoy, gvkEe
2 AIBNo] A& 7AA|2e]7] 2o 1282
BPORLH Aol ojzitha F&xoiXIn.
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o) BAFRF GFHA ARzHoZA 7 A"
e ¢ 7 Ul

38 Fig. 1(c)o] P(DBMC)-29] IR ~¥HEJH S
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Yehfgl=tl, Fig. 1(b)e] DBMC IR ~H 3 x]
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EXESS 1320 emlo|Ae] Bld|e) C-H ¥z
s F5U 5o 4HH ZOoFE Hol Eierg o]
TAZe] BolA AV gAY A2 AaEd.
w3k Fig. 2(b)o] P(DBMC)-22] NMR AHE
1S BAFEH, 99 Fig. 209 DBMCH
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é 5.7 ppm# 6.1 ppme] C=CH,9] v]E7)¢]
4 E490)37} Fig. 2(b)oAes 2 WAH] 27}
R Hojxga, = whHY ¢ 1.0 ppmol] -C-CH,-C
ol 711" F5Fo] a7t M=e] Ykt 4 1.0 ppm
B29] 71#9] CH,-C- FaHo]ast M2 S50
2 Holag o|F1 e AR xo} P(DBMC)
SERAY o] HEE L 5 AN
P(DBMC-co-MAA)9 #4 3. MAA =
e Bl f3lEHA gout MAA 9E@A=
Tg7h 80°CR) A Fem2A 2330 b
e 5o HAEY 5o BAHE e 784 18
zjojrt, ol#fdt FHujEo]l MAAES LA
Aze] A5E AHSSIAT
P(DBMC-co-MAA)2] #4& styrene-methyl
methacrylate &% 243} butadiene-acrylonit-
riled] #3L3FIHBE 7122 3to] FAAH.
P(DBMC-co-MAA)9] 4L Scheme 32 ¢
WA o2 FAEEH, yhEol 7iAEH of38 B
w7 Ay FFUAE LS & F U
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CH,=C C.Hs
CH,=CH | /
| COOCHN* Cl-
CONHCH,0H AN
C2H5
CH, ~0)
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-
Copolymerization ﬁfCHz—(le 2 CH,—C
/
COOC,H.N* Cl-
\ !
‘ C2H5
cHz -@ 1 —X
P(DBMC-co-MAA)
Scheme 3. Synthesis of P(DBMC-co-MAA).
Table 2. Polymerization Conditions and Physical Properties of P(DBMC-co-MAA)
Exp. No [DBMCJ}*  Cat. Ethyl cellosolve ~ Temp. Time - Conversion
P [MAA] (8 (ml) (c) (hr) (%) Voo
P(DBMC-co-MAA)-1 1.0 BPO 0.4 70 110 2.5 — -
P(DBMC-co-MAA)-2 2.0 BPO 0.4 70 110 2.5 90 142
P(DBMC-co-MAA)-3 3.0 BPO 04 70 110 2.5 84 1.37
P(DBMC-co-MAA)-4 2.0 AIBN 0.4 70 110 2.5 56 1.06
P(DBMC-co-MAA)-5 2.0 BPO 04 - 100 1.0 - ) -
P(DBMC-co-MAA)-6 2.0 BPO 0.4 70 120 1.5 91 1.49
P(DBMC-co-MAA)-7 2.0 BPO 04 70 130 1.0 - -

* [DBMC]J/[MAA] : Ratio of molar concentration.

Aol AoiMY g2 AL YB3l Table 29
BRI =

Table 22] P(DBMC-co-MAA)-19]4] -3&
[DBMCJ/[MAA]Y E5E=8|E ZHzt g2 &ty
A gl z3A)7] 2, P(DBMC-co-MAA)-
12 Ay dojytyw, P(DBMC-co-MAA)-2=
BbeZ70) Bl HPslda B faEgen,
P(DBMC-co-MAA)-3& Ed f3lggou A
38 2 DHHEAHE o] P(DBMC-co-MAA)-2
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32 JeR=n, DBMCe P(DBMC)-3¢ilA
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o] e nlFo] DBMC9} MAA] 9% 35
qA7 AU S-S SlET

3l Fig. 2(c)s] P(DBMC-co-MAA)-29]
NMR ~HEdE vepded, ¢ 3.2ppm F2l
ofml=rlel] 71Q1"” FrIelazt MEel udehd
Fig. 2(a), (b)ollX Yepd 71&¢] -C-CH-N &
go) 29} 2EE)o] Fig. 2(a), (b)ollA] Br} 2 WY
vle) 18 UEpdS ml Rl 94 FFUAN B4
HALE ¢ Ut

qAgA s vRPE. B YA Az
AL A Ao W ARRAE A8}
o ore] thazl 7pEAIgelAleh o] PET 713
AL AEo] = 9 g goz X & 279
et 603 7HX9) UiAER] B d8HeE 4
f7tEg A AZAY 484 £ gAY
WS Alg 3] Figs. 3~50] 2+t JERAZIT

Alre] J) A A AQ) Eletat U-52 (Ippo-
sha Qil Co, %ol &7 )= S5l 29 EMEA
gz ot
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Fig. 3. Changes of surface electrical resistivity vs.
wash cycles on the fabrics treated with antistatic a-
gents. Solid line and dotted line refer to independent
treatment and conjunct treatment, respectively. An-
tistatic agents : Blank(l), DB-3(0), DBMA-4
(), DBMA-3([1), Eletat U-52(@®), and DBMA-2
().

Fig. 39 A4 =29 A3l o &
A7 A gHs HERd 2], DB-33% DBMC-4+=
FAA7AG grol A LA Aol At
A A 2A Ay Ratgon, DBMA-29
-3 Al-g Eletat U-52¢ A9 vl 293
71N & Uehle] 45 FA7) YALTE
AU L 5 et

o|21 g 4L AL XA P(DB-
MC)<} P(DBMC-co-MAA)A Z=Al2) uhg-203)
BAEE RezA DB-3 A8 dFAA7]) o
2o, DBMA-4 JE& 2RFR] A2A AAA
AIBNE Ao gA 2% whgxd =YX
2371 W] AT thAgA Aol AspHUHL
Az, weid 2 AgdAe 2ATAT 3%
FAE o] Fojok HLA Heol ¥dTn 4
oA

3 AEE S A 2H, A8 20873
FAA7IAG ko] Adsol AX A dsol o

463



100,

"""" LEEa EEaein] Saaaal Eecaal Eeeers]
S sof
E g0 [T S - '""é,
%’. ,—"8— ,_--v—------v------g---—---‘7-------<
3 ”, /.V’ _____ [ Y P R P SRR g ______
3 e AR
> s ey R N Satsiier
~ o 5 9 3 P
g g 2 = a 4
£l
.
5]
Lol

20 I L 1 | )
0 10 20 30 40 50 60

Wash cycles
Fig. 4. Changes of initial voltage vs. wash cycles on
the fabrics treated with antistatic agents. Solid line
and dotted line refer to independent treatment and
conjunct treatment, respectively. Antistatic agents
: Blank(Hl), DB-3(QO), DBMA-4(v), DBMA-3
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Fig. 5. Changes of decay half time vs. wash cycles
on the fabrics treated with antistatic agents. Solid
line and dotted line refer to independent treatment
and conjunct treatment, respectively. Antistatic a-
gents . Blank (M), DB-3(0O), DBMA-4(V), DB-
MA-3([]), Eletat U-52(@), and DBMA-(A).
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Fig. 6. Changes of surface electrical resistivity vs.
relative humidity on the fabrics treated independent-
ly with antistatic agents.
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Fig. 7. Drop absorbency vs. wash cycles.
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