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Abstract —Alkaline weatment gives Sea-Island type yarn to produce microfiber and silk-like touch. But this
treatment have some problems in dyeing and finishing process. To solve some problem occurred in dyeing and
finishing of polyester fabric, the ultrasonic treatment technique was used recently. This study was carried out
to confirm the effect of the ultrasonic treatment on alkaline weight loss finishing of polyester fiber under
general alkaline treatment conditions ; NaOH concentration 2, 3, 4, and 5%, treatment time 5, 10, 15, and 20
minutes, treatment temperature 70, 80, 90, and 99 T respectively. On the other hand, the three way lay out
method was used to test of significant obtained data from alkaline treatment. It was found that weight loss
increased with increasing the NaOH concentration, temperature, and time. Also, in case of PET/Co-PET fabrics
by ultrasonic, weight loss and dissolution of microfibers were superior to PET/Co-PET fabrics without
ultrasonic. Tensile strength and modulus decreased with increasing NaOH concentrations and hydrolysis time.
Therefore, the effect of alkali hydrolysis by ulirasonic application was better than that of the conventional

method.
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Fig. 1. Schematic diagram of ultrasonic system.
A @ Ultrasonic generator, B : Ultrasonic trans-
ducer, C : Ultrasonic horn.
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Weight loss(%) =

where,

W, : Sample weight before treatment

Wy : Sample weight after treatment
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Fig. 2. Effects of hydrolysis time and NaOH
concentration on the weight loss of PET/Co-PET
fabrics.
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Fig. 3. Effects of NaOH concentration and
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Table 1. Weight loss(%) of PET/Co-PET fabrics as a function of different conditions
NaOH conc.(%)
2 3 4 5
Hydrolysi
ime(min)
Tempera S0 (1520 5 |10 15|20 5 (10 |15 20 5 |10 | 15 | 20
ture( C) Ultrasonic
Untreatment | 33 |59 |82 |106 |43 |76 |99 [123 |47 |85 |113 |136 |52 |98 |125 | 147
7 Treatment 46 |78 100 121 |54 [100 |138 |167 |65 |115 |[143 (172 |82 |148 | 164 | 198
Untreatment | 41 |68 102 |125 |58 |98 [125 (146 | 7.0 107 |139 |156 |79 (118 | 148 |173
80 Treatment 63 (109 |134 162 | 7.1 [131 |154 |188 |81 |145 |163 |197 |101 |158 | 199 | 224
9 Unireatment | 5.6 |87 |116 |138 [72 | 11 |136 |169 |79 |[119 |48 [172 | 9.1 |139 |167 | 189
Treatment 79 121 152 (178 |89 |145 [169 [193 |97 |159 (193 |225 |113 |165 |199 |243
9 Untreatment | 68 103 126 |153 |87 |122 148 |185 |96 [137 [159 |199 (109 |154 | 179 |20.1
Treatment 9.0 (137 173 199 |100 [153 |183 (203 |109 |173 (214 (254 |121 |179 |235 |274
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Table 2. ANOVA table for weight loss results of ultrasonic untrearment

Factor Sum of square Degree of freedom | Mean square F value F(0.05) F(0.01)
A 16535.0 3 5511.7 567.9%* 2.96 4.6
B 71043.8 3 23681.3 2440.2%* 2.96 4.6
C 22097.5 3 7365.8 759.0%* 2.96 4.6
AXB 375.1 9 41.7 4.3%=% 225 3.15
BxC 196.1 9 21.8 22% 225 3.15
AxC 2443 9 271 2.8% 225 3.15
Error 262.0 27 9.7 - -
Total 110753.9 54 - -
Note ; A : NaOH concentration * Significant at 5% Level
B : Hydrolysis time ** Significant at 1% Level
C : Temperature
Table 3. ANOVA table for weight loss results of ultrasonic trearment
Factor Sum of square Degree of freedom | Mean square F value F(0.05) F(0.01)
A 25320.1 34400 207.2%* 2.96 4.6
B 115006.6 3 38335.5 941.1%* 2.96 4.6
C 27394.1 3 91314 224.2%* 2.96 4.6
AXB 1664.3 9 3043.8 4.5%*% 225 3.15
BxC 904.8 9 100.5 2.5% 225 3.15
AxC 725.3 9 30.6 20% 225 3.15
Frror 1099.9 27 40.7 - - -
Total 197844.9 54 - - - -

Note ; A : NaOH concentration
B : Hydrolysis time
C : Temperature
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@ (b)
Photo. 1. SEM photographs of weft of PET/Co-PET fabrics ;

(a) untreated weft, (b) NaOH 2%, 5min, 99C,

(c) NaOH 5%, 5min, 70C, (d) NaOH 2%, 20min, 70C

@

Photo. 2. SEM photographs of weft of PET/Co-PET fabrics by ultrasonic ;
(a) untreated weft, (b) NaOH 2%, 5min, 99C,
(c) NaOH 5%, 5min, 70C, (d) NaOH 2%, 20min, 70C
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