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Abstract

In this study, electrostatic behavior of polyester and nylon fabric treated with anti-static
agents were investigated.

The effects of the concentration of the agents and curing conditions on the electrostatic
charge of the fabrics were studied.

And washfastness, lightfastness and physicalproperties of the treated fabrics were also
investigated.

The results were as follows:

1) Polyethylene glycol alkylester was more effective in antistatic behavior than polyethy-
lene laurylphosphate, and polyester is more effective in anti-static behavior than nylon.

2) Concentration of anti-static agents were suitable in concentration of 4%.

3) Glyoxal resin was more effective in anti-static behavior than melamine resin, and it
was also good in the retaing anti-static behavior after treatments of lightfastness and wa-
shfastness.

4) As the condition of curing treatment, 190°C, 1min. for glyoxal resin and 130°C, 4min.
for melamine resin is appropriate.

5) In comparison of anti-static behavior according to treating conditions, the simulta-
neous treatment was more effective than any other treatments.

6) Change of electrostatic charge of anti-static nylon cloths after treatments of lightfa-
stness and washfastness increased greatly in above 10 laundering time and 20 fade-O-meter
time,

7) In physical properties according to concentration of treating agents, decrease of phy-
sical properties scarcely appeared in concentration of treating agents 4~52.
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(1) #E LA
Polystat K: Polyethylene glycol alkylester &
gk ion {b&#(SEKI PETRO CHE-
MICAL IND. CO. LTD.)
Cirrasol HA: Polyethylene lauryl-phosphatef®
k&% (HAN SUNG CHEMICAL.
IND. CO. LTD.)
(2) #he
BR Tt #8e 2d 2 #ERstd e 2 fike o

L3 223 Zdl¥E melamine resin o)+ magnesium

{Table 1) Characteristics of fabrics

Fabric |
Properties\l Polyester | nylon

Weave Plain Plain
Fabric count(threads/inch) 108 <98 118x83
Thickness(mm) 0.10 0.10
Weight(g/m?) 71.645 62.53
Breaking strength(kg) 36.5 32.8
Breaking elongation(%) 21.6 33.5
Moisture .regain(%) 0.1 4.0

{Table 2> Characteristics of resins

" FEA L
a B P (%)
melamine resin(THM-800) 104-0.5 80+1
Glyoxal resin(THG-400) 7.010.5 40+2
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(Table 3) Treating concentration of anti-static agents

Q Anti-static agents Resin MgCl, ZnCl; CH,COOH

Polystat K)|Cirrasol HA| Melamine Glyoxal

ample No. (%) (%) (%) (%) (g/D) g/ &/
1—1 1 — 0.25 — ' 7.5 - 0.5
1—2 2 — 0.5 e - 1.0
1-3 3 — 0.75 - ! 22.5 - 1.5
1—4 4 — 1.0 — 300 — 2.0
1—5 5 — 1.25 — 37.5 — 2.5
2—1 1 — - 0.25 — 7.5 0.5
2—2 2 — - 0.5 — 15.0 1.0
2—3 3 — — 0.75 — 22.5 1.5
2—4 4 — — 1.0 — 30.0 2.0
2—5 5 — — 1.25 — 37.5 2.5
3-1 — 1 0.25 — 7.5 — 0.5
3—2 — 2 0.5 — 15.0 — 1.0
3—3 — 3 0.75 - 22,5 — 1.5
3—4 -— 4 1.0 — 30.0 — 2.0
3—5 — 5 1.25 — 37.5 — 2.5
4-1 — 1 — 0.25 — 7.5 0.5
4—2 —- 2 — 0.5 — 5.0 | 10
4—3 — 3 — 0.75 — 22.5 1.5
4—4 — 4 ! - 1.0 — 30.0 2.0
4-5 — 5 | = 1.5 — 37.5 2.5

¥ B A &
| dipping at 25°C, 30min. ] |
Polystat K

K Melamine resin, Glyoxal resin
Cirrasol HA
' Melamine resin, Glyoxal resin

E padding at (pick up: 70%) l

’ predrying at 80°C, 3min. l
[

|
} curing at 150°C, 3min. l i

‘ : at 130°C, 4min.
I i at 150°C, 3min.

' at 170°C, 2min.
] at 190°C, 1min.

l soaping at 40°C, 5min.

I washing at 25°C, 3min(3/E) !
]

! drying at 25°C, 24hr. '
I

| conditioning at 20°C, RH. 65% |
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(Table 4) Treating condition of curing
Curing
Sample No. Agents
temp.(°C) time (min.)
1—-1 Polystat K‘.......-.....-...................................-4% 130 4
1—2 Melamine resin - ..-..‘-...................-...-..-.-....1% 150 3
1—4 CHSCOOH~'ZE /1 190 1
1—1 Polystat K...................................................4% 130 4
1—-2 Glyoxal IR0 s DAL R LI R TR TEPIVRPITSPRVIPPPRIDEVISPRISRTEY §-/4 150 3
I1—-3 ZnCly covereereersmmieniinnn e 30 g /1 170 2
I—4 CH;COOHZg/l 190 1
o1 Cirrasol HA 4% 130 4
n—2 Melamine resin ..........................................1% 150 3
n—3 MECL, wromrermemrire e 3() g/l 170 2
T—4 CHCOOH e reveeeerimrciesiri st enanesie a2 g/l 190 1
V—1 Cirrasol HA ..4% 130 4
N—2 Glyoxal TESIN oeveerrersenearimiiaiiarioiionasnneerenen 494 150 3
N—3 ZnC12 ...................................................... 30 g/] 170 2
V—4 CHGCOOH e vevnrenvcieriinniiniccticccninensencnieneenn 2 g f] 190 1

¥ The ratio of liquor=1:30

chloride, glyoxal resin o & zinc chloride & fFfi 3}

gom AR Table 29} 7o},
2. EBEH N FE

1) BEEH

A BB A HEHS BEE Q EREMS Table
32 4 o] BESA

2) REAE

KA1 S EERARA A 24BER ol A} HKET F o3
BEL AN EEsslth

Sle) EE@Ee Wi 1:30604 E®Egder, pa
dding ;%2 ¢) A = padding M/C(L-552 type, UENO-
YAMA, KIKO CO. Japan)$ {#fsle 2-dip 2-nip
o] Mo w sy, predrying BEAAE KE
B (BREAIEB) B, curing @4 A+ FHEHEFB(TOYO
SEIKI SEISAKUSHO, Japan)& soaping 2 washing
BB A+ 0.2% Lisapol NX & 3 ¥ FRER %
BT HAs REstgd o

3. HEE X%

IWEERER AL RREHREY WE, BEEEE
o JE, WEEY SRBNES 44 REES /A
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2 JiEste] WEE Volt Bfr 2 Fyrstq ).

4. EBYE BB

SeEtE A Launder-O-meter(211-E 7901 Type

Fuyo Denki; Japan)E {#Hds KSK 0640(2-& o
wel )l &7 ste MEstg e

5. WAXHE R

it B 6 A%-& Fade-O-meter(FDA-R Type, At
las electrics device CO. LTD.: USA)E fHHs}e
KS K 0700(sl o] 2o mi =)ol At Bshgl vt

6. YIMIREE BB
VIR #}5-2 Tensilon (S-500 Type, Shimac
zu, Japan)-g f#Hste KSK 0520 (R&Ew4)d) ¢
Ade BlEsH e

7. DIRAEE B

By #Bk-& Monsanto B BIAEABRIEE R
o] KS K 0550(A Z4-5W )l & Aste BsEst4 vt
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{Table 5) Electrostatic charge by concentration of anti-static agents

Sample No. Anti-static agents Concentration Electrostatic charge(Volt)
(%) Polyester Nylon
Original 3100 4600
Sample
1~—1 Polystat K 1 480 1370
1—2 Melamine resin 2 390 1160
1-3 3 360 1020
1—4 4 310 ’ 945
1--5 5 300 920
2—1 Polystat K 1 320 1085
2—9 Glyoxal resin 2 250 5L
2—3 3 210 840
2—4 4 170 770
2—5 5 165 750
3—1 Cirrasol HA 1 600 1570
3—2 Melamine resin 2 480 1380
3-3 3 430 1300
3—4 4 400 1195
3—5 5 390 170
4—1 Cirrasol HA 1 495 1200
4—2 Glyoxal resin 2 365 1100
4-3 3 325 980
4—4 4 290 910
4—5 5 280 890

/O' -H H
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{Table €¢> Electrostatic charge by curing conditions
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Electrostatic charge(Volt) ‘ Electrostatic charge(Volt)
Samgple No. Sample No.
plyester nylon l polyester nylon
I—1 180 760 m— 240 990
I1—2 310 940 m—2 400 1180
I3 350 1020 -3 470 1240
I—4 370 1060 m—4 500 1270
I—1 310 920 V—1 420 1140
I—2 180 790 V—2 280 910
I-3 110 710 V-3 240 830
I—4 80 670 V—4 230 760
Polyester Nylon Polyester Nrion
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{Table 8) Electrostatic charge by treating of Launder-O-meter on various anti-static cloths

Treating time of Launder-O-meter
Sample
0 l 5 | 10 15
No. polyester nylon l polyester | nylon l polyester nylon polyester nylon
1-1 180 7€0 550 1620 1140 2540 1410 2580
I1—2 310 €40 690 1820 1290 2880 1360 2860
1-3 350 1620 870 1730 1350 2940 1580 2400
1—4 370 10€0 1680 2030 1420 3060 1830 { 4040
I—1 310 €20 630 1380 820 1630 880 2260
I—2 180 7¢0 450 11€0 610 1820 6€0 2130
I1-3 110 710 330 1030 | - 470 1620 500 2030
1—4 80 €70 240 9€0 320 1£C0 340 1890
n—1 240 o 1130 2160 1550 3290 1580 2470
n—2 400 1180 $50 2120 1€€0 3270 1780 3850
n—3 470 1240 200 2280 1740 3750 2240 4130
n—4 500 1270 £40 2480 1970 2890 2880 4270
v—1 420 1140 610 1630 10620 2420 1280 3750
v—2 290 910 540 1450 910 2320 1070 2210
V—3 240 820 500 160 890 2020 980 2740
V—4 230 7€0 470 1100 8€0 1720 910 2560

(Table 9y Electrostatic charge by treating of Fade-O-meter on various anti-static cloths

Treating time of Fade O meter
Sample
0 10 20 30
No. polyester nylon | polyester nylon | polyester | nylon polyester | nylon
1—1 180 760 390 [ 2150 800 2760 1290 3050
1—2 310 940 530 2100 1140 2940 1240 3180
1-3 350 1020 710 2270 1260 3040 1460 3500
1—4 370 1060 930 2440 1200 3020 1770 3550
I—1 310 920 530 1460 690 1780 860 2030
1—2 180 790 380 1270 550 1560 710 1780
1—3 110 710 270 1050 390 1300 500 1500
1—4 80 670 200 920 320 1160 380 1320
n—1 240 980 870 2570 1300 3680 1460 4020
T—2 400 1180 820 3060 1410 3700 1650 4140
m—3 470 1240 980 2850 1490 4160 1900 4650
n—4 500 1270 1170 3360 1720 4300 2350 4510
v—1 420 1140 470 2280 860 2700 1180 3400
v—2 290 910 530 1800 750 2600 970 3030
v—3 240 830 440 1450 730 2300 880 2670
V—4 230 760 400 1350 700 2000 810 2340
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{Table 7> Electrostatic charge by treatmg conditions

Electrostatic charge{vult)

Electrostatic charge (Volt)
) Simultaneous treatment . Antistatic agent alone
Sample No. with Resin l After Resin treatment treatment
polyester nylon \ polyester nylon polyester nylon
1—4 310 945 2450
2—4 170 770 1040 1200 1600
3—4 400 1195 4250
4—4 290 910 1760 1600 3400
Poiyester Nylon Polyester Nylon
30001~ 5000} 50001 3000
A
4000~ 4000 A 4000 4yt /
/ 2
H .
3000} 3000} Z 300d- svou- /A ./
o g A
/ / E ; / A/
2000 A 000 g / O/
2600 A/ . /O = 20007 /A :mn—// /\
/. / - ‘ . /O
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Fig. 4. The relation between laundering times and
electrostatic charge
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(Table 10> Values of physical properties by concentration of treating agents

\glgr;égiles | Breaking strength (kg) Dry wrinkle recovery angle(®)
Sample No. \% polyester nylon polyestsr nylon
Non-treated fabric 36.50 32.80 120.9 136.0
1—1 36.03 32.46 124.0 137°7
1—2 36.02 32.35 124.0 138.0
13 35.92 32.12 124.4 140.2
I1—4 35.52 31.88 125.8 142.0
I1—5 35.36 31.51 126.3 143.8
I—1 36.36 32.69 122.6 137.2
I—2 36. 27 32.45 122.5 137.4
I3 35.78 32.02 122.7 140.9
I1—4 35.70 31.46 123.7 143.3
I-—5 35.69 31.36 124.1 144.0
nm—1 35.80 32.24 124.6 138.5
nm—2 35.76 32.15 126.2 139.0
m—3 35.41 31.84 127.9 141.6
m—4 35.12 - 31.31 128.8 143.9
—5 35.04 31.25 129.6 144.7
NV—1 36.47 32.78 121.0 136.3
V—2 36.35 32.54 121.5 136.5
V-3 36.01 32.22 122.1 139.1
V—4 35.60 31,76 124.5 142.4
N—5 35.47 31.64 J 125.2 142.8
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