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Wet_Pick-up_Calculation.

The percentage wet pick-up value of fabric can be determined by the
following method:

1. The initial weight of each sample was measured before padding by
electronic balance (+ 0.01 g).

2. After padding, each sampie was re-weighed.

Then the percentage wet pick-up can be calculated by the equation expressed

below:

Fowet pick-up = weight of wet fabric - initial weight x 100

initial weight
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Laundering_Procedure.

1. Apparatus and Materials
1.1 Launder-O-meter for rotating closed containers in a thermostati-
cally controlled water bath at 40+ 2 rpm.
1.2 Stainless steel cylinders 500 ml, 7.5 x 12.5 cm.
1.3 Adapter plates for holding cylinders of 1.2 on Launder-O-meter
shaft.
1.4 Stainless steel balls.
1.5 Graduated cylinder measuring in milliliters.
1.6 AATCC Standard Reference Detergent 124,
1.7 Distilled water.
2. Test Specimens
2.1 The size of the speciméns required is 2.5 x 6.5 in.
2.2 One specimen is needed for each container.
3. Procedure
3.1 The conditions of the tests is as follow:
Temperature = 49°C_3
Total Liquor Volume = 150 ml
Percent Detergent of Total Volume = 0.2%
No. of Steel Balls = 50
Time =45 min
32 Adjust the Launder-O-meter to maintain the designated bath
temperature. Prepare the required volume of wash liquor.
3.3 Add to the cylinder the amount of detergent solution designated

in 3.1.
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3.4 Add the designated number of steel balls to each container,

3.5 Enter a test specimen into the container.

3.6 Clamp the cover on the container. Fasten the containers in the
adapters on the rotor of the Launder-O-meter. Place an equal number of containers
on each side of the shaft.

3.7 Start the Launder-O-meter and run it at 40+2 rpm for 45
minutes.

3.8 Stop the machine, remove the containers and empty the contents
into a beaker, keeping each test specimen in a separate beaker. Rinse each test
specimenl three times, in beakers, in distilled water at 40+3°C for one-minute periods
with occasional stirring or hand squeezing. Dry the specimens in the oven in which
the temperature does not exceed 71°C

3.9 Allow specimen to condition at 65:2% RH and 25:1°C for one

hour before evaluating.
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Specimen_Preparation_for Tensile_Strength Measurement.

w3 0g

Specimen _Preparation_for. Crease_Recovery Testing.
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Sample of Fabrics.

[ Untreated Cotton Fabric (lot Aﬂ

'[Tmated Cotton Fabric (lot A) ]

Unwashed Washed

Mote : Fabrics were treated with 7% citric acid by using mole ratio of citric

acid/NaH,PO, at 1 : 2, dried at 95 C for 3 min, cured at 160°C for 1.5 min.



Raw._Data of: Crease Recovery Measurement.

Table Al. Dry crease recovery angle (DCRA) of untreated fabrics,

108

Untreated | yamn Replication Mean [S.D. | %C.V, | (w+6)
L1234 5|67/ 8{91i10

Lota | f |70|75 (6875|7371 |72 70 |74 | 71 719 |2.33] 324 [142.1
w |69770|67({68|7069(73]|72]71| 73| 702 |204| 291

Lot B f [64]64(63159|63(62/67(63|59|65/|629]|25]| 393/ 133
W |72|72|67|72|70(68|70] 71|69 70 | 70.1 |1.73] 247

Lot C f |80|77(82 (85|79 78| 77|81 81|75 79.5 |292] 3.67 | 160
w (808283 |82/80{81(79/75]79|84|805]|25] 3.17

Table A2. Wet crease recovery angle (WCRA) of untreated lot A fabric.

Untreated |yarn Replication Mean | 8.D. | %C.V. | (w+f)
2134 (56|71 8]|9!10
Lot A £ |72)68|68 |70 |64 69|72 |68 66)|70] 68.7|2.50] 3.63 {135.8
w | 62|68 |66 67 |70 66|70|69|68[65]|67.1]247| 3.68

Table A3. Effect of curing temperature on DCRA of fabrics treated with 5% CA

and 5% Na,HPO,

Temp. | Time |yamn Replication Mean [S.D.|%C.V.| (w+f)
14203 14[5]6|7])|81191]10

150¢ G.5miny f (6068 |61 |69]66|65(65|64|66|64|648|2.78| 429 | 1283
w |67 |62[60{65)62|67]60|65/|64]63]63.5]2.55/]4.01

WSminl £ | 72177 (7674|7574 [ 75|81 | 74| 77| 755 |246{ 3.26 | 1443
w 7370|7068 7068 |[70|69]|62|68]688|282]4.10

30min| f |88 (84|87 |80{90|85([85{84 (36|89 85.8 12.80| 3.38 | 159.5
w 76|72 |75 |72 (78|73 74|70 |73 (74| 73.7 {2.26] 3.07

160c OS5Smin| £ |80]|86{82}81 |87 (81173|80]|83]|84]81.7]|380 476 150.3
w |75165]|68|65167167)73]69 67|70/ 68.6 327|477




Table A3. (Continued)

Temp. Time |yarn Replication Mean | 5.D. {%C.V.| (w+f)
L2345 (678910
160c [1.5min| f |81 ({7982 (77|84 |79|80|88|83|77| 81 |3.40] 420 | 157
w 17471 |76 {8076 |B1{75:72 (77|78 76 |3.20] 4.21
30min| f [91[94(89|85(90 (87|88 )85 (85|89 883 |295]| 334 | 173.5
w | 87|83 86 (8085838590 |85]|88] 852 (2.82] 3.31
Table A4. Effect of citric acid (CA) with various catalysts on DCRA.
Catalysts yarn Replication Mean | $.D. |%C.V.| (w+)
12|13 |4|5|6]7|8|9]10
5%Na,P,0, | f |75(8B1 (841758579 76|75 |84 (76| 79 [4.16( 527 | 155.7
w |80 (74 |BO |81 (78 |74{80[73|70] 77| 767 {3.74| 4.88
5%Na,HPO, f |82184)83188|82|80|90|85 8384|841 |2.96] 3.52| 161
w [ 73[T6|72176(T7|87) 75|78 |74 81| 769 |438] 5.70 *
5%NaH.PO, f (919619319699 (98]|94]97 98|95 95.7 [2.50] 2.61 | 190.3
w (8895198 981979219393 |99]94| 94,6 [3.50] 3.70
3%NaH,PQ, f {83187 |91 85|83 f84|85,:50/81|87|86.23.19]3.70{172.8
w [82]8950|85]89 |88 BS5 ]84 | 87 | 87 | B6.6 |2.55] 2.94
Table AS. Effect of ratio of CA/NaH,PO, at 5%CA on DCRA.
CA/NaH2P0O2 |{yam Replication Mean | S.D. |%C.V.| (w+)
1123 |4[5]|6|7]|8]9]10
1:10 £ 8997 95(97 |88 |96|94 (9719492939 (328|349 | 1842
w | 92|87 |87 (9095909387 |89 093|903 [2.87] 3.18
1:1.5 £ [92)95|96|95(100|91{97 |96 |100] 96 | 95.8 |2.90| 3.03 | 185.6
w 899388 |89(89|96(84 |88 88|94 898 |3.52] 3.92
1:20 f |98)90|95[95(92(97]|99]97|97]93]953 |2.87{ 3.01 | 186.1
w (959389939 8890929088908 [235] 2.59
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Table AS. (Continued)

CA/Nal,PO, |yam Replication Mean | 8.D. | %C.V. | (w+)
L1213 (4751617189110
1:2.35 f 1861911939089 |92(90{8995(96]91.] 300! 329 | 184
w |89 193192(89197(95(90}97 (88|99 | 929 [3.93] 423
Table A6. Effect of ratio of CA/NaH,PO, at 10%CA on DCRA.
CA/MNaH, PO, |yam Replication Mean | 8.D, [%C.V.| (w+)
L2345 16{7(8([9]10
1:1.0 f 1105{105(104(103( 108 |108)103{107|107|107]|105.7(1.95| 1.84 208.7
w |106{102{101|100{ 103 |105| 107|104 [ 105/ 103{103.0[2.31 | 2.24
I:1.5 f |10911107102|115]102|102{100|105|106|102}105.3(4.74| 450 | 210.5
w [103[112)100{108) 112 {109}100(108{100|100( 105.2|5.12| 4.86
1:2.0 f |106{ 108 (107{107]|110(110|109]|110]108|106|108.1 | 1.60| 1.48 2151
w |108|100| 99 [107]106{110{110f111|108]111]107.0]4.29] 4.01
1:25 f |104| 99 [100| 95 |101|98 |101]| 95 | 99 {102| 99.4 |2.88] 2.89 195.9
w 192110598 | 93192 1100| 95{100)| 93 | 97 | 96.5 |4.30| 4.46
Table A7. Effect of concentration of citric acid on DCRA.
DCA yarn ch]icatiop Mean | S.D. |%C.V.] (w+f)
tl213141516|718]9]10
5 f [95[93]95]|95190]94{96|93|96]|93)94.0 |1.83] 1.94 | 186.7
w 1900193 (95/90]|93(100]85 9298|927 1427| 4.61
7 f |100{112{105[105(101{104}109{106|101[107|105.0(3.77] 3.59 208.1
w 1011102104 1105|105 | 106] 102] 97 1103|106]103.1 [2.77] 2.68
9 f |110{106{106(110{109|105|105]106|100| 99 | 105.6|3.75{ 3.55 209.4
w |98 [103|108|104|106(104{108(101|108) 98 [ 103.8|3.85] 3.71
11 f |106(110/108(107|103|106{106|112|107{105]| 107.02.54 237 | 2121
w [103)107(105|101(110|105|106{104)104|106{105.1 {2.42| 2.31
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Table A8. Effect of concentration of citric acid on WCRA.

%BCA

yam

Replication

5

6

10

Mean

5.D.

%C.V.

(w+f)

91

92

90

93

91

93

95

95

92.8

1.75

1.89

185.1

95

93

90

91

93

92

923

.77

1.91

f |98

101

102

101

108

102

108

100

97

101.3

4.08

4.03

204.8

w |97

108

105

99

103

100

109

103.5

387

3.74

f [105

104

110

105

110

98

106

105

109

105.1

4.12

392

208.6

w [106

98

103

108

107

100

102

103

103.5

.06

296

f {103

106

106

109

106

108

106

106.3

1.57

1.47

2113

w [101

105

106

162

106

105

104

105.0

2.45

2.33

Table A9.

Effect

of curing temperature

on DCRA at 7%CA.

Temp

Time

yarn

Replication

5

6

10

Mean

S.D,

%C.V.

(w-+f)

150¢

120 sec

i {103

102

103

103

101

97

97

98

98

999

2.73

2.73

198.9

w [100

99

100

99

98

101

95

98

99.0

2.54

2.56

180 sec

f |98

93

98

102

101

102

101

101

99

96.9

2.33

2.33

2016

w {97

101

95

102

105

98

106

105

105

103

101.7

3.86

3.80

160c

60 sec

f {100

9

93

52

99

39

97

92

94

94.2

37

393

188.1

w |92

93

103

95

50

94

95

90

92

95

93.9

3.73

3.97

120 sec

f 1100

103

102

109

106

105

100

103

103.6

2,72

2.62

205.5

w99

102

105

102

104

103

99

97

105

103

101.9

2.73

2.68

170¢

50 sec

f [108

110

110

108

107

111

106

107

110

113

109.0

2,16

1.98

216.5

w110

109

107

111

108

108

103

107.5

2,35

2,37

90 sec

f |4

115

12

114

117

114

115

110

I8

118

114.7

2.54

222

228.6

w (118

113

110

115

115

17

lI0

117

115

109

113.9

3.25

2.85

111



Table A10. Effect of curing temperature on WCRA at 7%CA.

Temp Time |yamn Replication Mean | 8.D. |%C.V.| (w+)
V1234516718910
150c |120sec| f |98)93 (88 (93|92 |90|88|95/|95] 91923 |320 3.47 1 1903
w | 93)100/101| 99 (96 | 95|106] 94 [101| 95 { 98.0 |4.08] 4.17
180 sec| f 1101[101] 99 {100(101|105( 94 [ 99 {100(101]100.1 [2.73{ 2.72 200
w | 95194 1100|102| 98 {101)|106]|101|104| 98 | 99.9 [3.75| 3.76
160c [60sec| £ [96|99[100{98)97 [86 (98|98 |99 |94 | 96.5 |4.06| 4.21 181.8
w | 858387 (83|84 (85 87 (85|87 (87853 |1.64] 1.92
120 sec| f | 97|97 |102]1001105|95 | 97 [ 93 (100| 98 | 98.4 [3.47] 3.53 | 199
w199 1101] 94 (100(102107|105] 98 | 95 | 105|100.6 |4.30| 4.27
I70c | 50sec| £ |91 96|94 |95(100(98 {102(100] 93 | 94 | 963 |3.56| 3.70 | 1935
w (103196 |98 (081959892 |95[100| 97 { 97.2 (3.01] 3.10
90sec | f |99[102(95 [101] 97 |106| 95 | 105[105] 97 [100.2 [4.21 | 4.20 | 2048
w |108(104 (1107105 110{100| 97 [100|108)| 1041 104.6 |4.50 | 4.30
Table All. Effect of repeated laundering on DCRA.
Nao. of yarn Replication Mean | 8.D, [%C.V,| (w+f)
laundering
1{2]3|4|5{6|7|8]9]10
1 £ 198(94195/92167|93|91)9393|94|94,0 |2.16| 2.30 | 183.7
w |87 /89790186)93(90|85|94 89|94/ 89.7 1320{ 3.57
5 f 178189179 183|83[80|87|81.189/83|832[397| 477 165.1
W [86|81 8482180817983 |82[81]81.9202] 247
10 f [86]77182|77|85|76|85;81 |78 78)80.5|3.81|473| 159.5
W |84|79 1807583788278 |76 75]79.0323] 4.00
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of Fixapret COC on DCRA.

Table A12. Effect of various concentrations
Fixapret COC |yam Replication Mean | S.D. [%C.V.]| (w+)
/M
11213 (4[5|6|7[8]19]10
60 f |104)100(105]|107|105{104|105{109|105{104| 104.8 230 2,19 | 206.8
w |104[106]1051 97 | 103[103{10t{ 97 |100[104 | 102.0(3.16 3.10
70 £ |109)116[110]110f 112 ]108(1100 111 {101]113]109.4 327) 299 | 216.2
w {107/ 114]106|101] 106110/ 105|108 |103) 108} 106.8|3.61| 3.38
80 f |116])114(116|114[112(117[120]115|114])119]115.7|2.45]| 2.12 228.5
w (H3[110] 112 116) 112|111{118]114]110{112{112.8 2571228
90 T 1121 113(124(120( 118]121)125(122[121{123]120.8]3.39| 2.81 2478
w {1281 125|129]1123(126(127]132|124 | 127{129] 127.0|2.67| 2.10
100 f [121]1221114]120(122[124| 119|120 120 125( 120.713.02| 2.56 | 248.6
w |128|1311132(124(129(128)130]127(123127]127.9]|2.85| 2.23
Table A13. Effect of various ratios of NaH,PO,/NaH,PO, on DCRA.
NaH,PO,/ |yam Rreplication Mean | S.D. {%C.V.| (w+f)
NaH,PO,
112|3|4ls5]6{7]8|9]|l0o
20/80 £ [101] 96198 |99 |too|101]101 93 |102| 98 | 98.9 {2.77| 2.80 | 197.1
w {10197 |103| 96| 96 | 99 [ 92 110296 | 100 | 98.2 |3.39| 3.45
40/60 f [105] 97 1101( 99| 98 |102}102|100]105(104|101.3]|2.83| 2.79 | 201
w | 991102197 | 951101|105| 95| 57107 99 | 99.7 |4.06| 4.07
50/50 f [102/109|105)97 {101{102(111]107{100|108(104.2{4.49] 4.31 | 202.9
w {98198 |56 105 95 (103)104] 96 |100] 92 | 98.7 |4.24| 4.30
60/40 £ [58}106(108108| 107]103(106| 98 [103{111|104.8|4.29} 4.00 | 2042
w 192194 1100|195 (1011102]| 98 {101 |105)106] 99.4 {4.62| 4.65
80/20 f |105{105{106f 95 | 106{100] 98 | 101]|104|103]102.3(3.71 | 3.63 | 205.2
w [108)104]108] 95 1104 97 [107]107|101] 98 {102.9|4.86 | 4.73
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Table Al4. Effect of various

ratios of NaH,PO,/NaH,PO, on WCRA.

NaH,PO,/ |yam Reptication Mean | 8.D. |%C.V.| {w+f)
NaH,PO,
11213 (4157161718 9]10
20/80 f (969619395196 (101195(95]99|95]96.1 |228] 238 | 1914
w [95]95(957198 (10097 (93|94 91|95/ 953 |2.54| 2.67
40/60 £ (9410298 | 98193 |99 (97(97]97|97|97.2 12.49] 2.56 | 1939
w [ 95|98 |97 |100] 94 | 95 [102]100] 93 | 93 | 96.7 |3.20] 3.31
50/50 £ 19798 (97 (95|93 102} 95 |106|98 | 97 | 97.8 {3.74| 3.82 | 194.9
w (94|96 |100] 98 |100(102| 95|94 {93 |99 | 97.1 |3.11] 3.20
60/40 f 1100j 98 | 99 [103(104{100{100|101| 98 {100(100.3|1.95| 1.94 | 2007
w [1061100] 94 | 98 | 101|105[101(102|100| 97 | 100.4{3.57| 3.55
80720 f |102|102]103 (106103 |104[103{103|103]102|103.1 | 1.20] 1.16 { 204.9
w | 98|10611031101]|102{101|103[102|101]101/101.8|2.04] 2.01
Table A15. Effect of various ratios of Fixapret COC/CA on DCRA.
Fixapret yarn Replication Mean [ 5.D. |[%C.V.] (w+D
COC/ICA
L1213 (4 ,5|6]7|8|9]10
20/80 £ | 8798199 (96|103(105| 96 | 98 [100[101] 98.3 |4.90( 4.98 | 189.7
w 191897193190 (90[8795[92|92)95]|91.4|2.55|2.79
40/60 £ [1011102]101]102/1021103{111[105102|107[103.613.20 | 3.09 | 199.7
w 194194 |100/93 [100(98 |95(93 |98 |96 | 961 |273| 2.8¢
50/50 f 98 |10311041100| 103 (108|103 | 100 105|101 {102.5|2.88 | 2.81 | 201.1
w |99 100)95 {97195 102|1100[{102| 97| 99 | 98.6 {2.55| 2.58
60/40 f{101}103 105 102{103|101[103|102|104|103{102.7|1.25] 122 | 2014
w 98100} 98 1101} 97 [100]100| 97 | 99 | 97 | 98.7 | 1.49| 1.5
30,20 f |110]108)|102]108]|114[105[114[106]109| 109 108.5(3.72] 343 | 215.8
w 1103]105]111]106) 1051111]109|108|110{105{107.3|2.87| 2.67
160/0 f |108}110[112[112|106(105]103|107|108! 109 108.012.91] 2.69 | 217.7
w |112]108]112]105) 109 |113[107{1090112|110] 109.7 2.58] 2.36
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Raw_Data of Breaking Strength Measurement.

Table A16. Breaking strength of untreated ot A fabric.
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Untreated | yan Replication Mean | $.D. |%C.V.
I 2 3 4 s
Lot A T | 405.096 | 423.166 | 389.563 | 365457 | 366.355 | 389.9 |24.95| 6.40
w | 463,516 | 446,934 | 453,365 | 434474 | 474282 | 4545 {1527 3.36
Table Al7. Effect of concentration of citric acid on breaking strength.
CA(%) yam Replication Mean 5.D. %C.V.
1 & 3 4 3
5 f 262.127 | 262.423 | 253,018 | 254.58 258.0 4,94 191
w 339.258 | 313.708 | 345367 | 346.404 | '316.86 3323 15.83 4,76
7. { 262908 | 247.52 | 252.83 | 276.769 | 25342 258.7 11.53 446
w | 333.942 | 310425 | 327448 | 336514 | 32819 | 3273 10.18 311
9 f 265444 | 242,984 | 260.258 | 251.163 255.0 9.93 3.89
w 325.867 | 350,588 | 326.276 | 323.763 | 333.494 333.0 1141 343
il f 254371 | 268.703 | 239.486 | 235,852 249.6 15.04 6.03
w 323342 3.32.296 331.867 | 348.482 | 351.622 3375 12.03 3.57
Table A18. Effect of curing temperature on breaking strength at 7%CA.
Temp Time | yarn Replication Mean S.D. %C.V.
1 2 3 4 5
150¢ 120 sec| f  |265.542| 294.62 {276.317|274.8221273,181] 2769 10.74 3.38
w |353.497|349.013[351.175| 355.81 {347,198 3513 3.44 0.98
180 sec| f |[263.586|238,671|220,535|249.658( 23032 | 2406 16,75 6.96
w |345.032|324.253 |346.094 [ 345.436 [ 334.812| 339.1 9.53 2.81




Table A18. (Continued)
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Temp | Time | yam Replication Mean | S5.D. | %C.V.
' 1 2 3 4 5
160c | 60sec | f | 274.272 | 271.884 | 268,968 | 272.966 | 263.08 | 270.2 | 445 | 1.65
w | 356391 | 347.948 | 328.255 | 349,363 | 363.738 | 349.1 | 1326 | 3.80
120 sec| f | 272.553 | 271293 | 232.5B4 | 246.653 | 260.307 | 25B.5 | 17.96 | 6.95
w | 292,048 | 281.631 | 303.594 | 309,019 | 336.134 } 304.5 | 20,62 | 677
170c | 50sec | f | 259.351 | 255.551 | 254.385 | 260.412 | 244,701 | 2549 | 622 | 244
w | 293.863 | 324.438 | 349.89 | 330.211 | 341.522 | 328.0 {2148 | 6.55
90 sec | F | 229.205 | 216.748 | 224.603 | 220981 | 218.886 | 222.1 | 494 [ 222
w | 288,121 | 305.995 | 286.54 | 302.535 | 314033 [ 2994 ([ 11.83 ) 3.95

Table A19. Effect of various

ratios of Fixapret COC/CA on breaking strength.

Fixapret COC/CA | yam Replication Mean | S.D. | %C.V.
1 2 3 4 5
20/80 f | 260.483 | 27656 | 269.991 | 26699 | 270,748 | 2690 | 587 | 2.18
w | 352,136 | 32546 | 333.045 | 33847 | 338.066 | 3374 | 975 | 2.89
40/60 f | 247.051 | 259.056 | 267.715 | 257404 | 26825 | 259.9 | 870 | 3.35
w | 316,157 { 331.717 | 326.513 | 307.794 | 346.519 | 325.7 | 1485 4.56
50/50 f | 264.651 | 275,021 | 257.59 | 233.805. 2578 | 1751 679
w | 320,759 | 315.842 | 303.041 | 325.768 | 307.765 | 3146 | 928 | 295
60740 f 241.09 | 251.987 | 249.044 | 216.739 | 254.696 | 2433 | 14.13 | 58!
w | 273.405 | 316.427 | 326967 | 295.642 | 305.699 | 3036 | 2055 | 6.77
80720 f | 135219 | 133431 | 131.969 | 136.777 | 137.567 | 1350 | 232 | 172
w | 233.56 | 228005 | 265.385 | 259.541 | 253.707 | 248.0 | 1640 [ 6.61
100/0 f 14536 | 132,029 | 128.875 | 128,751 | 130404 | 133.1 699 1 3525
w | 25139 | 251,135 | 236.171 | 233.998 | 225.649 | 239.7 | 1129 471




Miss Pranee Rattanawaleedirojn was born in Bangkok, Thailand, on January
11, 1971. She received a Bachelor of Science degree with a major in Chemistry
from Kasetsart University in 1993. She started as a graduate student in Department
of Material Science with a major in Applied Polymer Science and Textile
Technology, Chulalongkorn University in June 1993, and completed the programme

in September 1996.



	References�����������������
	Appendix���������������
	Vita�����������

