RERE LB @ - =8 - pp. 946~951. 2005.

(20053 39 149 <, 20053 9¢€ 279 A=)
Preliminary Study on Desizing and Dyeing Using Low Temperature Plasma
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ABSTRACT : In this work, plasma treatment was evaluated as an alternative clean desizing technology. Size materials such as PVA(polyvinyl
alcohol), PACL(polyacrylic acid esters) and their mixture on PET(polyethylene terephthalate) fabrics were treated by N, and O, plasma.
O, plasma was more efficient in size removal than N, plasma, and the removal of PVA was higher than that of PACL. SEM(scanning
emission microscopy) pictures of the plasma treated samples directly proved the disappearance of sizing agents. After O plasma treatment,
the PET fabrics were subjected to conventional desizing process. Compared with untreated fabrics, the desizing effluent from the treated fabrics
gave lower TOC, COD and BODs values. This indicates plasma treatment not only serves to directly remove sizing agents but also offered
several advantages by changing the chemical properties of sizing agents. Lastly, the effect of plasma desizing process on dyeing was exa-
mined using color difference and dyeing fastness tests. The CCM(computer color matching) results showed color difference between PET
fabric desized by O, plasma treatment for 20 min and reference PET fabric desized by the conventional wet desizing process was around
1. This suggests the treated PET fabric can be directly subjected to dyeing process without any additional process. The plasma treated
fabric also gave a good result of dyeing fastness so that grades of laundering, crocking, heat and light fastness were same or even better
than the reference PET fabric did.
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Table 1. Dyeing recipe of dye mixture used in this work

Dye Set 1 (%) Set 2 (%) Set 3 (%) Set 4 (%)
Paranil yellow 3GE 0.8 0.1 0.1 0.33
Paranil red FD-BFY 0.1 0.8 0.1 0.33
Dianix blue FB-LE 0.1 0.1 0.8 033
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Table 2. Plasma treatment of sizing agents on PET fabrics
Weight (2) Weight loss Weight loss Size Size loss

Before After (g (%) (2 (%)

0, 5.9030 5.7592  0.1438 2.44 0.0450  319.6

Sample Gas

PVA
N; 59487 59319  0.0168 0.28 0.0403 417
PACL 0, 6.0666 5.9357 0.1309 2.16 0.2591  50.5
N; 5.8415 5.8298  0.0117 0.20 02382 49
0; 5.9230 5.7766  0.1464 247 0.1933 757
MIX

N; 6.0753 6.0655  0.0098 0.16  0.1781 5.5
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Fig. 1. Mechanism of PVA decomposition by Q> plasma treatment.
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Table 4. Chemical composition change of PET fabrics treated
by O, plasma
Chemical PVA
composition (%) Before After
C 72.5 68.0
0] 274 302

PACL
Before  After
762 740
203 251

MIX
Before  After
753 698
226 29.1
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Table 5. Water quality change of desizing wastewater Table 7. Color fastness rating grade of MIX samples treated
by O, plasma
Sample 02 P®M3po0 Bop;  COD  BODSCOD Y
treatment Ref Treatment
Before 103 15 437 0.035 Color Fastness . "°®  time (min) Test method
PVA ample ————————
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PACL - ~
After 283 38 958 0.039 color change  4~5  4~3 4~3
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Table 6. Color difference value of MIX sample treated by O

plasma

Treatment time (min)  Set 1 Set 2 Set 3 Set 4
5 1.493 1.536 1.824 1.282
20 0.594 1.073 1.125 0.752
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