Journal of the Korean Society of Dyers and Finishers

Vol. 9, No. 2, pp.50~56(1997. 4)

CBroeaR-T(B4))

Sputter etching X 20| 2}

24| - UBe - T - o

3t PETRIZS| EHMI

g
o0

2
—

Jon

1 EH

rio

fok

Afolsoeta, sdusta Fhoet Haeh

(19973 4¥ 8Y H4)

Surface Modification of PET Fabrics Treated with Sputter Etching
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Abstract— Poly(ethylene terephthalate) (PET) has been etched by sputtering in the presence of argon

gas and the resulting surface modifications investigated via weight loss, time of water permeation, half

value period, scanning electron microscope(SEM) and color difference measurements. According to increa-

sing sputter etching time, weight loss increased, the time of water permeation and half value period

of the sputter etched PET fabrics decreased. Color depth of fabrics increased by increasing sputter etching

time. We investigated the fabric surface modification by SEM. Many microcraters on the fabric surface

formed by the sputter etching resulted in increase of surface area of the fabric and wettability.

x
rh

)
olr
>

=5
o FH« [}
2owg
i)
fr o
Ny
i
oX
tlo

W

£
0
ot
N
N fo
=
X
Ol :40

N

o X

(<)
o
£
-~
o Jlm —lII

=
WL o
o
ox
o)
i
)
%X

T,

oL [o

g

ox X

Olﬂ o

© 45w

N K

olf Mt
2L

oZ Hr
a2
N
3
olr
ok
K

o o o ook X 1o
o g
)
(i ox
fo e

or o e
J4
>

ot B
i
o

ol
2l
2
>
= 2

>
£ 4y iy
X

ol
%
ki
32
)
2

&
do] R e AL
, 2 A2l e} sputter etching A
o A2 Fep=v Hele |dgun
Ejuf e} #9% 0] w34 etching, &

2

N o M 2
2 LU
2o Ay ok
R

3|

)

=

N

O
—

A
T

x

mH ol
Lo &
uft

N
i)
ox

A7, A7) 28], Eef=el 3 o] £ ¥ o
dojut #Hle] e, By A A
Aoz, gAaAge] T 15 P w4y
Fodhs HE7FETY Sl ov] ge A}
B3 glch T thrte] F)FAA o] &3k
FHz Maxue Hdshs Z2u de 49,
thrisbstell Ao M2 e Zelzul Ao e
A7 JEo g2 AFAE "ez 3x 9=
EAo] 9lc} Sputter etching2 107~10° Torr &
9] FAEAAM el os) AEH of2 2 o]
o 5 A 71F BHol EEjHoR e
ching®l+ 7oz, e g HS PHFgoazx o
E, U F9 FNEAHRIIL 918 oln) #q)

AR fr R

J. of Korean Soc. of Dyers and Finishers, Vol. 9, No. 2(1997. 4) / 124



TR - 188 - 294 - W5 - des - 77 - £ve 51
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tter etchingS ©]&-3F A7 ulr] @o] o]F
22 gkt

PET= 4% &3 3183 548 ulgoz
A FAMEE A& A el o] 271744 FE H A
AHEE T ot 54T I8 59 AL )
Ax Uk ol ARE MAsy et 2 4
TFolAE PET 3 E& sputter etchingl 3 =
g3z MEFo2H, PET 3AE9 2y 54~
48 Fo8n}t gt} Sputter etchingd PET
HEe g 5L BWE AFAUNSE 2H3o
ZAVEHAL, o]5 AR A7 AL e} ¥k E
Z£A3I9.9, TMAHE = computer color matching
(CCM) oz Mz 2 2r7) FE(K/S)E ZAM
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100% PET 3 & (2§54 A} PSY 130d/108
f, 914} DTY 300d/961)-8- 4ol what AAS &
Ao 2 Gzt ALgFch

2.2 M

Sputter etching 2]l AlR-H AlZe gae
Mathis Labomat Beaker Dyer type BFA-8/16(Wer-
ner Mathis AG Co., Ltd. Switzerland) 3-&1%}
FA7IE AMHESIHoH, 9EFE 3%ows, Y] 1
1 308] xz1elA, Fig 13 #& ez g4, 3
AAR, A, AxEA o

2.3 Sputter etching *{2|

Sputter etching*2]+=, Fig. 2014 wehd uleo}
22 ULVAC VPS-020(Shinku-Kiko, Japan)< ©]
£k A% 80mm, It Al 45mme] QY

130°C X 50 min.

2.5C/min 25T/min.

71T

(Preparation of dye bath)
- Dye @ C. I Disperse Black
- Dye conc. : 3% o.w.f
+ Conc. of dispersing agent : 1 g/ ¢
-pH : 45~5

(Reduction cleaning)
- NagS:04 1 2 g/ £
-NaOH :2g/¢
- Cone. of detergent : 1 g/ ¢
L' 80T X 20 min.

Fig. 1 Diagram of dyeing process.
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7;]]tﬂ~/\]-33 2
S AR 1 %T}—g— l
Bl & 5000812 HANHE 1'—;8}3&4.

Aste] ¥kEA 7Ee: STATIC HONES-
TMETER (Shlshldo Electrostatic, Ltd., Japan) &
AHEEte FEAE S A QA A 10kvE 24
=3

AﬁH

2.8

Iy

Sputter etching 2213 PET % &-¢] 25 £ w5}
Macbeth Color Eye 31008 AFHE-3ld L*9} AE*, &
TatAa, 2RSS (K/S) e ANEY ugs &
33t &, o}l 9] Kubelka- Munk 2lof o} Ah&gic},

(1-R)?
2R
K= Absorption coefficient of the dye at Ama

K/S=

S=Scattering coefficient at Ap
R=Reflectance at Apa
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Fig. 2 Diagram of sputter etching equipment
VPS-020.
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Fig. 3 Relationship between weight loss and
sputter etching time in various ion cur-
rent(@ : SmA, B : 10mA).
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Fig. 4 Relationship between weight loss and
sputter etching time in various pressure
(@ : 0.05Torr, M : 0.1Torr).
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Fig. 5 Relationship between time of water pe-
rmeation and time of sputter etching

(gas pressure : 0.05Torr, ion current :
10mA).
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Table 1. L* and AE*, of black-dyed PET
fabrics treated with sputter clching

Treatment L* AE* W
Sputter etching  Untreated 20.65 -
2 min 20.56 044

6 min 19.71 0.99

10 min 19.53 1.20
22— - 1
|
|
21
. |
H
20 ¢+ 1
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17 S S N PR S - N 1
0 2 4 6 e 10

Sputter etching time (min.)

Fig. 6 Relationship between K/S and sputter
etching iime in various pressurc( A :
untrecated, @ : 0.05Torr, B : 0.1Torr).
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0.1 Torr, 2min.

0.1 Torr, 10min.

Fig. 7 SEM photographs of untreated and
treated PET fabrics.
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Fig. 8 Relationship between half value period

and sputter etching time
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