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Water Repellent Finish of Polyester Fabric Using Glow Discharge Treatment
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Abstract

We have treated polyester fabric with CFy CFs, SFs and CiFs glow discharge plasmas to develop
functional fabrics which preserve moisture transportation and water proofing nature. Modified properties
were evaluated by water vapor permeation rate and breakthrough water pressure, The change of surface
morphology was observed by SEM. Fiber interstice of the plasma treated fabric was calculated as 0.324m,
and this value was sufficiently ideal as water repellent material. The moisture transportation of CFi—
treated fabric was good as much as untreated fabric, and those of C:Fs—treated, SFs—treated fabrics were
reduced by 1~3%, and that of CsFs—treated fabric was reduced by 15%. The best treatment condition
were 006 torr 120 seconds in CFs, 0.05 torr 30 seconds in C.Fs, 0.08~0.15 torr 90 seconds in SFs and 0.1 torr
45 seconds in CiFe respectively. The grade of moisture transportation effect was CF:>CFe>SFe> >CiFs,
and water proofing effect was CoFe=CFi>CiFs>SFs, It was observed by SEM that the thin film was
formed on the surface of the treated substrate by the fluorocarbon plasma treatment.
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Table 1, Construction of polyester fabric,

Fabric count S . .
X Yarn constitution Yarn size{denier)
stmte | yams/inch) Weight(g/m?)
Warp Weft Warp Weft Warp Weft
. 50den/23fil & 45den/23fil &
Plain 89 87 67den /92l 63den /95fil 117 108 135.6
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Table 2. Moisture transportation of sample fabrics,

Sample Fabric M(')isture transportation
g/m%/24hrs %

untreated fabric 5,775 1000
XO(K Co.) 5,445 943
NE(K Co.) 4,999 86.6
CFs | 0.05torr/90sec. 5,757 99.7
CoFs | 0.05torr/90sec. 5,636 97.6
SFs | 0.06torr/90sec. 5,538 9.9
CiFs | 0.05torr/60sec, 4,926 85.3
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Fig. 1. Breakthrough water pressure vs. CF: plasma
treatment time. Plasma gas pressure(torr);
0.04(A), 0.05(w), 0.06(®), 007(A), 009(m),
0.10(0), 0.15(= ), 0.20(A)

— 157 —



158

2 3l AEEHANM EF0 29 JFTE ¥
o] JEA dojupsl MELE AZtETd, Bl
#13H0.04 torr) s 9H02 torr) e BfolE E
o} AT By o4 Usd Zoke
HE FA JehdR] @gioh £ @Az A o))
whgol HE e gaty, WFge] o= Fx o &
71E F e AES F8Ra AEst 71" 3
EAZNE EF Q2357 fEoiY JgZEHE
Fx Aol g 724 ALY F YeE Y
= ofE dA AV A& Fel 97 HEY Ao
=3

o714 Ayl A3 nHY ANEE 22 24
o2 AFay A F e 249 49
oF 9~10 g/cn?ol X, AR dAe] FAHL AR

S 2 HHUZ dees 24 234 F @0
g/am?e 2 el oA E B o FEo] NH
3 F g AT AXNEH, TLE FEQ AE
9] Z3o] EFUEA HoW UFgo] AA Asty
€ 2o Aztdn, I8 2 AYPdH Zap=n}
AZE AMEs AAlY 948 @ 3 JIUSY
°] 84 g/cm?(0,06 torr, 120% A 2])& Jeh} u)H g
Alge] B9 v d o A ZF7rEAct. oaiy
oJAL dAE F=vl A el 3 AEEFAY

EF5223 ) 7190% Aoz FAHE £ 9o}, I
CF: Zet2nt Aol o8] HHo] EF2E239W
AE WA FHOE A Ut St 4
AT AEe AFNAMT T FeAde] wF o]
HAEZHY 48 g §F WA FHo NEY AE
o] ZHA Qv w44 AL AAY £ YA B
Aoz ¥ £ k. FyE B Ay A2 A
YUY YXE A SHEFATIEHOE A
Z% KA Al E-g 22 271202 HEdsieg W5ge
Z3% A% F 63 g/amolTk. Wty B Ay L
T3t EE=nt Held FHEUEEe wEAlo)
Gk A Fol ws 3] 5 & 5 Utk

2) CoFs Eet2u} A7 J g2 WA

CFs Eet2nt N A g WA S s A
29 003~02 torr, H2|AZF 5~180F oA
AT g e F35, 1 438 A

GEDEL R

Water pressure(g/cm?)

e
0 30 60 90 120 150 180

Treatment time(sec.)

Fig. 2, Breakthrough water pressure vs. CFs plasma
treatment time., Plasma gas pressure(torr);
0.03(A), 0.05(m) 007(®), 009(A), 0.15(0),
0.20(@)
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Fig, 3. Breakthrough water pressure vs, SFe plasma
treatment time. Plasma gas pressure(torr);
0.04(A), 005(m), 006(®), 008(¢), 010(a),
0.15(A)
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Fig. 4. Breakthrough water pressure vs. CiFs plasma
treatment time. Plasma gas pressure(torr);
0.04(A), 005(m), 0.06(®), 008(¢), 010(8),
0.15(A)
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Table 3, Contact angle on glass plate treated by fluoro—
chemical plasma, Treatment was carried out

under 01 torr for 90 sec, (unit: degree)
Treatment |Control| CFi | CFs | SFs | CiFs
Contact angle | 41 9 | 10 11 113
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Fig. 5. SEM photos of polyester fabric {x 1500}
(A) untreated fabric
(B) CF: plasma treated. {0.05 torr, 90 secs)
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