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Appendix A Conventional Deguinming

APENDIX

alkaline solution (tnL))). Temperature 00-95 ::c for 45 min.

Sample Weight before degumming (grain)

Condition:

Bateh/t |

No.

21 0.2619
0.2684

S 03

‘é 03301
02170

0.2618
0.2684
0.3240
0.3300
0.2169

0.262
0.2683
0.3238
0.3301
0.2169

0.2620
0.2683
0.3239
0.3300
0.2170

0.2618
0.2684
0.3240
03301
0.2169

Average

0.2619
0.2684
0.3059
0.3301
0.2169

D

0.0001
0.0001
0.0002
0.000L
0.0001

0.1948
0.2066
0.2383
0.2471
0.1628

Weight after degumming (gram)

0.1948
0.2067
0.2384
0.2472
0.1625

0.1946
0.2065
0.2383

0.247
0.1624

0.1947
0.2066
0.2366
0.2476
0.1719

0.1946
0.2065
0.2368
0.2471
0.1719

Average

0.1947
0.2066
0.2385
0.2412
0.1663

S0

0.0001
0.0001
0.0002
0.0002
0.005L

Silk samples is treated with alkaline solution (10 /1, soap and 2 g/l, sodium carbonate in a liquor ratio of 1:30 (Silk (g):

%
Weight
loss

25.66
2302
22.04
25.10
23.34



Batdi#2
Sample
No.
L usn
2 02808
S 006
Ao
S 0287
Hatch#.
Sample
No.
L0
2 03060
3 0214
4 021%
5 023

Weight before degumming

0.2579
0.289%
0.2427
0.2534
0.2267

0.2519
0.289%
0.2428
0.2532
0.2266

0.258
0.289
0.2428
0.2534
0.2267

Weight before degumming

0.2868
0.3059
0.2794
0.2791
0.2354

0.2872
0.3058
0.2791
0.2793
0.2354

0.2869
0.3059
0.279
0.279%
0.2353

0.2579
0.2897
0.2428
0.2534
0.2265

0.2872

0.306
0.279%
0.279%
0.2353

Average

0.2579
0.28%
0.2427
0.2533
0.2266

Average

0.2870
0.3059
0.2794
0.279%4
0.2354

0.000L
0.0001
0.0001
0.000L
0.0001

0.0002
0.0001
0.0002
0.0002
0.000L

0.1925
0.2152
0.1848
0.1917
0.1716

2112
0.2351
0.2126
0.2088
0.1748

Weight after degumming

0.1924

251
0.1851
0.1917
0.1719

0.1924
0.2152
0.1851
0.1919
0.1717

0.1925
0.2151
0.1851
0.1921
0.1719

Weight after degumming

0.2175
0.2351
0.2126
0.2089
0.1749

02173
0.2352
0.2025
0.2088
0.1747

02113
0.2351
0.2125

0.209
0.1748

0.1925
0.2151
0.1849

0192
0.1719

0.2173
0.2351
0.2126

2088
01746

Average

0.1925
0.2151
0.1850
0.1919
0.1718

Average

0.2173
0.2351
0.2124
0.2089
0.1748

0.000L
0.0001
0.000L
0.0002
0.000L

0.0001
00000
0.0045
0.000L
0.0001

o

Weight

531
512
2.9
24.25
2420

%
Weight
loss

2428
215
297
525
5.75



BatcJIM

Sample

No.

i 02753
0.2622

S o3t

b om

S ou

Batch//5

Sample

No.

L
0.2543
0.2749

Yo

Weight before degumming

0.2751
0.2622
0.3652
0.2349
02213

02752
0.2624
0.3653
0.2349
0.2216

02752
0.2623
0.3654

0.235
0.2217

Weight before degumming

0.2525
0.2543
0.2748
0.2267

0.2519
0.2547
0.2749
0.2274

0.2523
0.2545
02748
0.2269

0.2754
0.2623
0.3653
0.2349
0.2215

0.2521
0.2545
0.2748
0211

Average

0.2752
0.2623
0.3653
0.2350
0.2215

Average

0.2522
0.2545
0.2748
0.2271

D

0.0001
0.000L
0.0001
0.0001
0.0002

)

0.0002
0.0002
0.000L
0.0003

0.2094
0.1997
0.2809
0.1807
0.1691

0.1929
0.1965
0.2049
01748

Weight after degumming

0.2092
0.1999

0.281
0.1806
0.16%2

0.2001
0.1999
0.2813
0.1808
0.1693

0.209%
0.1997

0.281
0.1807
0.1692

Weight after degumming

0.1929
0.1963

0.205
0.1751

0.1932
0.1961

0.205
0.1752

0.193
0.1962
0.2049
0.1751

0.2092
0.1999
0.2813
0.1809
0.1693

0.193
0.1963
0.205
0.1749

Average

0.2093
0.1998
0.2811
0.1807
0.1692

Average

0.1930
0.1963
0.2050

0.175

D

0.0002
0.0001
0.0002
0.000L
0.000L

R

0.0001
0.000L
0.0001
0.0002

%
Weight
loss

23.96
2381
23.04
2308
2360

%
Weight
loss

2344
281
2540
299



Sample  Breaking Strength
N

Raw silk

Average
SD

6.706
6.939
7.637
7.099
7.202
7.446
7.259
7.248
1.675
6.866
6.813
7.301
7.309
7.191
7.057
6.943
7.416
1.423
7.011
7.263
6.897
1.042
1.217
6.924
7.614
7118
6.927
6.878
71.298
7.652
7.145
7.355
6.897
7.107
6.752
6.680
1.217
6.859
6.653
6.893
1.282
6.721
7.210
1.275
6.748
7.465
1.175
6.954
6.870
7.088
7.114
0.270

Elongation
(%)

30.2
32.0
30.5
33.1
3.1
33.1
32.7
33.6
32.5
32.1
30.7
30.8
30.6
30.9
317
32.2
30.5
30.9
29.0
31.4
21.5
32.8
32.2
31.2
314
213
30.6
324
31.6
32.5
S
30.5
29.6
30.1
28.8
29.8
315
32.5
29.3
32.7
33.9
28.7
315
29.9
30.4
311
32.1
27.9
304
29.8
311
15

Sample

Conventional
degummed

Average
SD

Breakin?\‘
Strength (N)

5.165
5.249
5.726
5.333
5.611
5.558
5.630
5.833
5.623
5.409
5.360
5.749
5.249
5.211
5.504
5.737
5.634
5.413
5.768
5.737
5.692
5.386
5.424
5.581
5.424
5.680
5.901
5.268
5.699
5.661
5.974
5.161
5.341
5.329
5.692
5.341
5.482
9.554
5.470
5.650
5.672
5.329
5.653
5.680
5.341
5.302
5.527
5.589
5.337
5.520
5.523
0.197

59

Elongation
(%)

20.6
215
22.9
217
22.0
22.5
23.2
22.5
21.9
20.8
22.2
22.1

20.7
215
22.6
224
21.8
20.8
23.2
23]
24.9
224
22.7
20.6
20.8
21.8
22.7
21.3
20.7
22.3
22.9
20.2
20.6
20.8
21.8
19.7
21.2
21.2
22.5
22.2
21.2
21.2
23.0
23.3
23.1
194
21.8
22.8
22.1
21.8
219
11



Appendix B Plasma Treatment: Varying Discharge Power

Condition: Varying discharge at 60, 250. 1000 and 2000 (W att)
Fix exposure time at 5 (min), flow rate at 500 (cc/min). temperature
at 25°c, oxygen gas and electrode distance at 3.5 cm.
Identified code: = Sample No.
( 1= sample number 1. S2 = sample number 2)
= Discharge power
( 1=60. 2=250. 3=1000 and 4 =2000)

M =Time

(MI=5 M2=10and M3 = 15 min)
F = Flow rate

(F1 =500, F2 = 250 and F3 = 1000 cc/min)
T = Temperature

(T1 =25.T2=50and T3 =75 °C)

Discharge Power at 60 (W att)

18

Sample code  Average weight Average % weight % Average
before weight after loss weight loss

SIWIMIFITL 0.3040 0.2952 2.91 2.54£0.21

QWIMIFITL 0.3438 0.3354 2.45

SIWIMIFIT! 0.3234 0.3152 2.54

AWIMIFIT! 0.3500 0.3408 2.63

SSWIMIFITL 0.3534 0.3452 2.34

S6WIMIFITL 0.3507 0.3426 229

STWIMIFIT! 0.3265 0.3178 2.66

nd

Sample code  Average weight Average % weight % Average
before weight after loss weight loss

SIWIMIFIT! 0.3454 03364 2.56 2.71 £0.25

QWIMIFITL 0.3487 0.3394 2.68

SIWIMIFIT! 0 3400 0 3301 2.97

AWIMIFL 11 0.3463 0.3363 2.93

SSWIMIFIT! 0.3418 0.33 15 2.89

S6WLMIFi Il 0.3491 0.3394 2.10

? IMIFITL 0.3618 0 3536 2.25



Discharge Power at 250 (Watt)

1t
Sample code

SIW2M1FITI
2 2MIFIT1
3 2MIFITI
4 2MIFIT1

SSW2MIF1TI
6 2MIFIT1
7 2MIFITI

T
Sample code

SIW2M1FITI
2 2MIFIT1
S3 2MIFITI
4 2M1FIT1
5 2MIFITI
SOW2MIF1T1
?7 2MIFITI

Average weight
before
0.3453
0.3626
0.3638
0.3119
0.3666
0.3755
0.3535

Average weight
before
0.3208
0.3354
0.3326
0.3206
0.3586
0.3380
0.3370

Discharge Power at 1000 (Watt)

1
Sample code

SIW3MIFIT!
S2 3MIFITI
SW3IMIFITI
S4 3MIFITI
SW3MIFIT1
SOW3IM1FITL
7 3IMIFLITI

nd

Sample code

SIW3MIFITI
2 3MIFITI
S3 3MIFITI
4 3MIFITI
5 3MIFITI
S6W3IMIFLITI
? 3IMIFITI

Average weight
before
0.3527
0.3412
0.3276
0.3439
0.3320
0.3462
0.3579

Average weight
before
0.3460
0.3649
0.3446
0.2965
0.3500
0.3605
0.3404

Average
weight after
03335
0.3510
0.3523
0.3013
0.3541
0.3638
0.3422

Average
weight after
03093
0.3241
0.3220
0.3086
0.3460
0.3258
0.3255

Average
weight after
03345
0.3220
03103
0.3263
0.3151
0.3284
0.3393

Average
weight after
03260
0.3460
0.3255
0.2817
0.3315
0.3424
0.3234

%

%

%

%

weight
l0s$
3.42
3.22
3.15
3.40
3.40
3.11
3.19

weight
loss
3.61
3.37
3.16
376
3.52
3.60
3.41

weight
loss
5.18
5.63
5.28
512
5.10
5.16
5.20

weight
loss
5.76
5.20
5.52
5.00
538
5.03
5.01

% Average
weight loss
3.27£0.13

% Average
weight loss
3.49£0.20

% Average
weight loss
524 +0.18

% Average
weight loss
5.26 £ 0.29

6l



Discharge Power at 2000 (W att)

1
Sample code  Average weight Average % weight % Average
before weight after loss weight loss
SIWAMIFITL 0.3284 0.3076 6.33 6.33 £0.12
2 4MIFITI 0.3269 0.3060 6.41
3 4MIFLITI 0.3950 0.3694 6.47
S4 4MIFITL 0.3557 0.3337 6.19
5 4AMIFill 0.3384 0.3175 6.17
S6WAM1IFLT! 0.3047 0.2855 6.29
? 4AMIFITI 0.3271 0.3061 6.44
lid
Sample code  Average weight Average % weight % Average
before weight after loss weight loss
SIWAMIFITL 0.3100 0.2900 6.45 6.29 + 0.08
2 AIMIFIT! 0.3743 0.3505 6.35
3 AMIFLITL 0.3261 0.3055 6.32
SAWAMIF1TL 0.3648 0.3420 6.25
5 4M IFITI 0.3293 0.3088 6.22
S6W4AMIFLITL 03502 0.3283 6.24

? 4AM IFITI 0.3347 0.3139 6.23



Sample Code Breaking Strength (N) Elongation (%)

WIMIFLIT! 7.015 27.1
1.275 28.6
7.011 29.0
6.824 27.6
7.034 28.7
7.023 28.6
6.756 29.4
7.332 29.4
6.744 28.5
7.050 28.9
1.324 28.5
6.813 28.8
7.359 28.3
6.756 29.0
6.924 32.0
1.272 29.4
6.641 30.1
7.339 31.3
6.989 28.9
6.809 27.4
A 29.7
6.599 28.5
6.645 25.8
7.126 28.9
7.107 29.7
6.912 28.7
7.202 28.7
6.618 28.0
7.133 29.2
6.699 30.8
6.577 21.9
6.916 28.8
6.702 29.1
6.748 29.4
7.019 28.1
6.95 29.8
6.592 25.9
6.737 26 8
6.817 29.3
6.741 21.6
6.744 27.8
6.747 24 .4

6.657 27.6



Sample Code
WIMIFLTI

Average
D

Sample Codle
MIFLT1

Breaking Strength (N)
6 92

Breaking Strength (N)

6.969
1.004
0.94/
6./48
6.542
1141
6.874
1.168
6.775
6.621
1015
1.252

Elongation (%)
30 6

Elongation (%)

64



Sample Cocle
MIFLTL

Average

Sample Code
3MLFITL

Breaking Strength (N)

Breaking Strength (N)

Elongation (%)

Elongation (%)

65



Sample Code
3MLFITL

Average
D

Breaking Strength (N)

6.863
6.393
6.485
6.498

Elongation (%)

21.6
20.6
294

66



Sample Codle
AMIFITL

Breaking Strength (N)

Elongation (%)

67



Sample Code
AMIFITL

Average

Breaking Strength (N)

6.8
6.3
6.599
1.083
0.247
6.3/1

6.748
0411

Elongation (%)

68



Appendix ¢ Plasma Treatment: Varying Exposure Time

Condition:
35cm.

Time: 5
%scharge Power at 1000 (Watt)
Sample code  Average weight

i bgFore J
SIW3MLFITL 0.3527
S2W3SMLFLITL 0.3412
3 3MIFITL 0.3276
4 MIFITI 0.3439
SHW3M1F1TL 0.3320
OW3MIFLT1 0.3462
STW3MIFITL 0.3579
2d
Sample code ~ Average weight

béfore

SIW3MLF1T1 0.3460
S2W3MIFITL 0.3649
SIW3MLF1TL 0.3446
SAW3MIFITL 0.2965
SSW3MIF1TL 0.3500
SOW3SMLFLTL 0.3605
S7 3MIFITL 0.3404
ll)%scharge Power at 2000 (Watt)
Sample code  Average weight

d bgfore ’
SI WAMIFLT1 (.3284
2 AMIFIT] 0.3269
3 AMIF1TI 0.3950
4 AMIFITL 0.3557
SHWAMIFITL 0.3384
6 4MIFITL 0.3047
7 AMIFITL 03211

Average
welgh er
3345

0 3220
0.3103
0.3263
0.3151
0.3264
0.3393

Average
Weight after
0.3260
0.3460
0.3255
0.2817
0.3315
0.3424
0.3234

Average
welght arter
3076

O 3060
0.3694
0.333/
0.3175
0.2855
0.3061

Varying exposure time at 5. 10and 15 (min)
Fix Discharge power at 1000 and 2000 (Watt), flow rate at 500
(cc/min), temperature at 25°c. oxygen gas and electrode distance at

% \lNeight

5.8
2.63
5.28

% weight
|0s9

% weight
loss

% Average
weight 10Ss
5.2610.18

% Average

we|8ht |0Ss
5.2620.29

% Average
We 39 |05
+



M
Sample code

SIWAMIFITL
2 AMTFITI
S3 AMIFLTL
4 AIMTFITI
DWAMIFIT]
SOWAML FI T
STWAMIFITL

Time: 10 min

Average weight
before
0.3100
0.3743
0.3261
0.3048
0.3293
0.3502
0.3347

Pglscharge Power at 1000 (Watt)

Sample code

SIW3M2F1T1
2 IV2FIT1
SW3M2F1T1

SAW3M2F1T1

SHOW3M2F1TL

SOW3M2FLT1
7 3M2FITL

Sample code

SI W3M2F1T1
S2W3M2F1T1
SIW3M2F1TL
4 3M2FIT1
S IV2FLT1
SEW3M2F1T1
? 3M2FITL

Average weight
béfore
0.3502
0.3581
0.3507
0.3392
03860
0.3621
0.3336

Average Weight

héfore
0.3737
03571
0.3480
0.3693
0.3105
0.3615
0.3450

Average
Weight arter
0°2900
0.3505
0.3055
0.3420
0.3088

0.3263
0.3139

Avera
weight after
0.3217

0.3279
0.3222
03121
0.3599
0.3342
0.3077

Average
weight after
0.3432
0.3293
0.3213
0.3414
0.2873
0.3355
0.31%

% weight
|0sS

% weight
|oss

%% Average
V\?eié)ht o
6.29+0.08

% Average
weight 0SS
199026

% Average
weight loss
760+ 031

70



[ﬂscharge Power at 2000 (Watt)

Sample code

SI WAM2F1T1
S2\WAM2F1T1
SAWAM2F1TL
SAWAM2F1T1
SHOWAM2F1TL
SOWAM2F1TL

7 AM2FITI

21id
Sample cocle

SI WAMZF1T1
S2WAMZF1TL
3 4M2FIT1
A AM2FITL
S5 AM2FITL
6 4M2FLIT1
7 AM2FITI

Time: 15

Average Weight
bgFore on
0.3442
0.3609
0.3561
03511
0.3737
0.3500
0.3425

Average weight

héfore
0.3557
0.3645
0.3538
03991
0.3567
0.3447
0.3713

Pglscharge Power at 1000 (Watt)

Sample code

I WaM2F1T1
S2AWM2F1TL
SAW3M2F1T1
SAW3M2F1T1
SHW3M2F1T1
SOW3M2F1T1

7 IM2FITL

-yid

Sample code

Sl W3M2F1T1
S2 3M2FLTL
3 JV2FIT1
S IM2FIT]
S IVI2FITL
SOW3M2F1T1
? IM2FITL

Average weight

héfore
03711
0.3509
0.3719
0.3431
0.3419
0.3367
0.3690

Average weight

héfore
0.3550
0.3561
0.3128
0.3527
04012
0.3712
0.3954

Average
Weight after
0.3112
0.3266
0.3233
0.3183
0.3394
0.3184
0.3106

Avera e
weight 4
3218
0.3309
0.3222
0.3626
0.3253

0.3142
0.3392

Average
Weight dfte
0. 3359
0.31%
0.3392
0.3125
0.3126
0.3082
0.33%

Average
weight arter
0.3232
0.3250
0.2861
03231
0.3670
0.3412
0.3631

% weight
|0sS

% Average
Wweight loss
9.31£0.19

% Average
Wweight 10ss
902020

% Average
weight loss
8.740.46

% Average
welght 10ss
8491030



ID§ischarge Power at 2000 (Watt)

Sample code

SI WAMZF1T1
S2\WAM2F1T1
- 4M2FIT]
4 AM2FIT1
2 4M2FIT1
6 4AM2FIT1
7 AM2FITL

Sample code

Sl WAMZF1T1
2 AM2FIT1
SIWAM2FIT1
4 AM2FIT1
SOWAM2F1T1
SOWAM2F1T1
7 AM2FITI

Average weight

hefore
(.354

0.3576
0.3304
0.3635
0.2604
0.3625
0.3994

Average weight

hefore
0.3406
0.3361
0.3479
0.3493
0.3406
0.3656
03649

Average
Weight arter
0.3178
0.3216
0.3046
0.3269
0.2342

0.3255
0.3597

Average

Weignt after
0.3065
0.3024
0.3120
0.3143
0.3064
0.3292
0.3217

% weight

|0sS

10.23
10.08

9.99
10.08
10.06
10.20

9.93

% \weight
|oss

10.02
10.03

% Average
we|%ht |ass
1008 £0.11

%Awme
gt0$
08+0.12



Sample Codle
3M2FITL

Breaking Strength (N)

6.726
6./29

Elongation (%)

13



Sample Code
3M2FLTL

Average
D

Sample Cocle
3MI3FLTL

Breaking Strength (N)

6.599
6.602
6.947
112
6.632
6.653
6.738
0.259

Breaking Strength (N)

Elongation (%)
264
26.8
2
219
2.2
5.1
244
18

Elongation (%)

2SS
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Sample Code
3M3FLTL

Average
D

Breaking Strength (N)

6.374
6.58
6.13/
6.715
6.554
6.554
6.516
6.744
6.32
6.656
6.855
6.374
6.744
6.655
6.496
6.015
6.508
6.456
6.653
6.29
6.556
1001
6.768
6.756
6.631
0.234

Elongation (%)

213
214
22.6
244
232
24
219
214
212
2
215
213
214
215
219
212
214
A
236
219
il
20.7
211
2
215
16

15



Sample Code
AM2F1TL

Breaking Strength (N)

Elongation (%)

16



Sample Code
AM2F1T1

Average
D

Sample Code
AM3FLTL

Breaking Strength (N)

6.5%
1.044
6.599
1.034
6.308
6.502
6./19
0.309

Breaking Strength (N)

Elongation (%)

208
238
22.6
255
21
214
230

16

Elongation (%)

Il



Sample Code
AM3FLTL

Average
D

Breaking Strength (N)
6.657
6.76
6.187
6.954
6.939
6.302
6.756
6.779
5511
6.92
6.939
6.866
6.969
1122
12
6.504
6.592
1211
6.588
6.283
5.844
6.927
6.214
6.66
6.602
0.386

Elongation (%)
il
20.7
187
206
20.2
186
21
212
17
218
213
214
214
2L
219
203
208
199
198
203
176
il
215
il
1948
182

8



Appendix D Plasma Treatment: Varying Flow Rate

Varying exposure time at 250. 500 and 1000 (min)

Fix Discharge power at 2000 (Watt), exposure time at 10 (min),
temperature at 25'C. oxygen gas and electrode distance at 3.5 cm.

Condition:
lilow rate at 250 (cc/min)
Sample code ~ Average weight
: bgfore :
SIWAMZF2TL 0.3435
82 AM2F2TL 0.3531
3WAMZF2T1 0.3934
4 AM2F2T1 0.3594
5 AM2F2TL 0.3892
So AM2F2TL 0.3793
1 AM2F2TL 0.3532
.y|d
Sample code Average weight
béfore
SIWAM2F2TL 0.3726
2 AN2FT1 0.3534
SSWAM2F2T] 0.3762
SAWAM2F2T1 0.3847
b AM2F2TL 0.3665
SOWAM2F2T1 0.3663
1 AM2F2T1 0.3546
Flow rate at 500 (cc/min)
Sample code Average weight
before
S| WAMZFLTL 0.3442
2 AM2FITL 0.3609
3 AMZFITL 0.3561
4 AM2FITL 0.3511
5 AM2FLTL 03737
S5 AMFITI oxo
TWAMZFLTL 0.3425

Average
weight after

0.3185
0.3256
0.3643
0.3335
0.3610
0.3516
0.3283

A_veraqe

weight
0.3461
0.3282
0.3479
0.3560
0.3405
03391
0.3294

ter

Average

we|%ht d
023112
0.3266
0.3233
0.3183
0.33%
0.3184
0.3106

er

% weight
|oss
1.26
181
1.39
121
123
131
1.06

% weight
|0sS
11

% weight

% Average
weight l0ss
1321024

% Average
welght 10SS
1.260.19

% Average
Wweight loss
9.30+0.19



{0

Sample code Averagfeowelgh

SIWAMZFLT1 (.3557

2 AM2FITL 0.3645

S3 AM2FITL 0.3538

4 AM2FITL 0.3991

SHWAM2F1T1 0.3567

S6 AM2FIT1 0.3447

7 AM2FITL 03713

Iiltow rate at 1000 (cc/min)

Sample code Average weight
before

1 AM2F3TL 0.3316

2 AM2F3TL 0.3838

S3 AM2F3T1 0.3797

4 AMPF3TL 0.3933

SHWAMZF3TL 0.3650

6 4M2F3TL 0.3494

7 AM2F3TL 04112

M

Sample code  Average weight

d bgfore J

SIWAMZF3T1 03111

2WAMZF3T1 04312

83 AM2F3TL 0.3604

4 AM2F3T1 0.3429

SSWAM2F3TL 0.3677

SOWAM2F3T1 0.3522

7 AM2F3TL 0.3708

wmgﬁraaqfeter

0.3218
0.3309
0.3222
0.3626
0.3253
0.3142
0.3392

Avera
we|% ht after

0.3736

Average
welght after
2823

O 3923
0.3273
0.3120
0.3336
0.3203
0.3366

% \veight
0SS
955

9.22
8.92
9.14
8.80
8.69
8.65

% weight
|0sS
943
9,70
930

NN =)
1S

% weight
|oss

S/V"e{*ﬁ

I

02£0.20

% Average
Wweight loss
9401020

%Awme

kAT

80



Sample Code Breaking Strength (N) Elongation (%)

AM2F2T1 6.748 218
0.557 24.6
6.58 22,0
6.4 =
6.489 35
6.989 234
6.981 23.6
7.083 2.1
7130 24.4
6413 29
6.924 2200
6.512 2.1
6.859 24.8
6.397 25.3
7015 241
7.038 24.0)
6.653 196
6.813 26.0
6.527 234
6.962 25.2
6.939 24.3
6.744 5.1
6.809 25.2
6.618 250
6.996 26.9
6.851 233
701 25.0
6.821 24.7
6.58 22.6
6.84 201
6.718 250
6.516 5.1
6.546 24.2
6.981 25)
6.699 25.2
6.821 24.8
6.748 284
6.580 204
6.760 25.0
6.882 241
7.099 255
6.783 241
7.099 25.6



Sample Codle
AM2F2T1

Average
D

Sample Codle
AM2F3T1

Breaking Strength (N)

Breaking Strength (N)
1.316

Elongation (%)

228
26.2

Elongation (%)

82



Sample Code Breaking Strength (N) Elongation (%)

AM2F3TL 6379 22
55 26
6298 213
6923 R4
6958 202
6900 23
6805 241
6807 29
13% 56
6 445 29
6938 B3
138 52
1413 50
6 980 29
il Al
6429 25
6.367 B4
6,074 23
6745 215
697 BT

Average 6.705 29

D 0313 14



Appendix E Plasma Treatment: Varying Temperature

Condition: ~ Varying temperature at 25, 50 and 75 (°C)
Fix Discharge power at 2000 (Watt), exposure time at 10 (min), Dow
rate at 500 (cc/min) oxygen gas and electrode distance at 3.5 cm.
Temperature at 5 (@)
Samplecode  Average weight ~ Average Y% weight % Average
béfore we|%ht dlter 039 Wweight 10ss
S| WAMZF1TL 0.3442 0J112 958 93'£0.19
2 AM2FITL 0.3609 0.3260 951
3 AM2FIT1 0.3561 0.3233 921
4 AM2FIT1 0.3511 0.3183 9.3
5 AM2FITL 0.3737 0.3394 9.17
6 4AMZFLTL 0.3500 0.3184 9.05
? AMZFITI 0.3425 0.3106 9.33
24
Sample code ~ Average weight ~ Average % veight %Averae
p bgfore g Welghta er Yy) g |? htl oss
S| WAM2F1TL 0.3557 3218 9.5 02£0.20
2 AM2FITL 0.3645 03309 9.2
S AM2FIT1 0.3538 0.3222 8P
S AM2FITL 0.3991 0.3626 9.14
SOWAMZF1T1 0.3567 0.3253 880
So AM2FLTI 0.3447 0.3142 88
? AM2FLTL 0.3713 0.3392 865
Tgmperature at 50 CC)
Sample code ~ Average weight ~ Average % weight %Average
before welght fter loss eight loss
SIWAM2F2T? 0.3445 3145 871 83 0.25
2 AM2F212 0.3176 02911 8.3
S AM2F2T2 0.3399 0.3110 849
4 IM2F212 0.351 0.3265 831
5 AM2F2T? 03121 0.2863 8.28
SOWAM2F2T?2 0.3313 0.3043 8.16
? AM2F2T2 0.3130 0.2883 191



N
Sample code

1WAM2F2T2
S2WAM2F2T22

3 AM2FT2

4 AM2F2T2
SOWAM2E2T2
SOWAM2F2T2
STWAM2F2T2

Average weight

bEfore
0.3412
0.3453
0.3500
03539
0.3180
0.3259
0.3442

Temperature at 75 (°’C)
Sample code AveragF Weight

Sl WAM2E3T3
S2WAM2ZE3T3
SOWAMZET3
SAWAM2ZE3T3
SOWAMZE3T3
SOWAM2ZE3T3
STWAM2F3T3

21
Sample code

Sl WAM2E3T3
S2WAMZE3T3
93 AM2E3T3
SAWAMZE3T3
SOWAMZEST3
SOWAM2ZE3T3

1 4M2F3T3

before
0.3390
0.3500
0.3560
0.3353
0.3401

0.2930
0.3429

Average Wweight

béfore
0.3283
0.3147
0.3214
03330
03318
0.3235
0.3248

Average
welgh after
0°3126

0.3158
0.3209
0.3255
0.2903
0.2989
0.3169

Average
welght after
3029

0 3138
0.3185
0.3003
0.3038
0.2627
0.3093

Average
welght diter
022949
0.2824
(.2888
02978
0.2971

0.2914
0.2921

% weight
|oss

% weight
loss
10.65
10.32
1052
1043
1067
10,33
9.80

% weight
loss
10.32
10.28
10.13
1057
1047
9.93
1006

%Awme
Welé) ht | oss

% Average
welght |0ss
10.39£0.29

% Average
welght |ass
1025 +0.23



Sample Codle
AM2FLT2

Breaking Strength (N)

6.1
6.0%4
6.126
6.054

Elongation (%)

N

Oco—
o~
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Sample Codle
AM2F1T2

Average
D

Sample Code
AM2FLT3

Breaking Strength (N)
6.450
6.630
6.832
6.348
6.439
6.302
6.519
0.219

Breaking Strength (N)

Elongation (%)
228
22.3
2.1
228
244
203
219
169

Elongation (%)

164
176
164
184

H
oo
(&%)

— [ ] ol e ol g = e e
100 —1O O —JO0 O~ O IRV O OO CO NI IO IRV OO
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Sample Code
AM2F1T3

Average
SD

Breaking Strength (N)
6.529
6.135
5.983
6.153
6.207
6.020
5.703
6.134
5.943
6.379
5.825
6.47
6.111
6.050
6.302
5.789
5.689
5.585
5.772
5.772
5.806
5.798
5.997
0.274

Elongation (%)
YN
155
15.9
15.8
N
15.6
16.8
20.2
192
22.5

88



Appendix F Color Strength (K/S Value)

Wave

length
(mil)
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650

Raw-

silk

1.28
1.25
131
1.29
1.29
1.39
1.52
1.63
181
2.08
2.29
2.55
2.172
2.82
2.85
2.87
2.84
2.16
1.54
0.95
0.54
0.31
0.26

0.20

0.19

Conventio

nal method

0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.05
0.04
0.03
0.03
0.03
0.02
0.02
0.02
0.02

0.02

WIMI1F1

1.36
133
133
1.28
1.29
1.39
1.51
1.61
1.79
2.04
221
2.53
2.69
2.78
2.81
2.78
2.78
2.08
1.47
0.92
0.54
0.32
0.26
0.23
0.21

0.19

oM 1F:

IMIFI

1.17
1.15
1.18
1.14
1.14
1.24
1.35
1.46
1.63
1.85
2.09
2.34
2.51
2.58
2.60
2.63
2.63
1.92
1.35
0.83
0.46
0.26

0.18
0.16
0.15

89

4M1F1

1.12

1.2
1.17
1.17
1.25
1.36
1.47
1.62
1.82
2.03
2.31
2.45
2.50
2.51
248
2.47
1.83
1.28
0.8
0.46
0.27
0.23
0.19
0.18
0.17



Wave
length (nm)
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
==

Raw-

silk

0.18
0.18
0.17
0.16
0.16

Conventional

1.01
1.05
1.06
1.04
1.03

1.27
1.42
1.62
1.79
1.99
2.14
2.18
2.19
2.20

2.20

1.62

method

0.02
0.02
0.02
0.02

0.02

W3M2F1

WIM1F1

0.19
0.18
0.18
0.17
0.17

3M3F1

0.91
0.85
0.84
0.80
0.78
0.82
0.87
0.92

1.22
1.34
1.42
1.44
1.43
1.44
1.43

0.83

2M1F1

AM2F1

0.87
0.87
0.86
0.84
0.85
0.90
0.97
1.03
1.14
13
1.45
1.62
1.70
1.74
1.74
1.73
17

0.84

W3M1F1

0.15
0.15
0.14
0.13
0.13

AM1F1

0.16
0.16
0.16
0.15
0.15

AM3F1

0.61
0.59
0.57
0.55
0.54
0.57
0.6
0.63
0.68
0.76
0.83
0.91
0.96
0.97
0.96
0.96
0.93
0.67
0.48



a

Wave length 3M2F1 3M3FI 4M2F1 4M3F1
(nm)
590 0.72 0.56 0,51 0.31
600 0.42 0.35 0.29 0.2
610 0.24 0.23 0.18 0.14
- 0.2 0.21 0.16 0.13
630 0.17 0.18 0.14 012
640 0.15 0,17 0.13 0 12
650 0.14 0.16 0.12 0.11
660 0.14 0.15 0.12 0.10
670 0.13 0.16 0.11 0.10
680 0.13 0.15 0.11 0.10
690 0.12 0.14 0.10 0.10
700 0.12 0.13 0.10 0.09
W ave M 2F2 AM2F3 AM2FLT2 AM2F1T3
length (nm)
400 0.98 0.83 113 102
410 1t 0.83 113 1.06
420 1.03 0.82 1.19 1.07
430 0.99 0.81 118 1.05
440 0.99 0.82 1.18 1.04
450 1,07 0.87 1.26 L 20
460 1.12 0.94 1.37 1.30
410 1.20 1.00 1.48 1.28
480 134 i 163 1.43
490 152 1.26 1.83 163
500 1.68 1.42 2.05 1.8
510

1.88 1.58 1.32 2.00



Wave length
(nm)
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700

4M 2F2

2.03
2.06
2.06
2.06
2.07
151
1.05
0.65
0.36

0.18
0.15
0.14
0.13

0.12

0.11

4M2F3

171
171
1.70
1.68
1.19
0.81
0.48
0.26
0.18
0.16
0.15

AM2F1T2

2.46
2.51
2.53
2.49
2.48
1.84
1.29
0.81
0.47
0.28
0.24
0.2
0.19
0.18
0.17
0.17
0.17
0.16
0.16

2.15
2.19
2.20
2.30
2.30
1.63
1.16
1.17
0.43
0.25

0.18
0.16
0.15
0.15
0.14
0.14
0.13
0.13

%2

AM2F1T3
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Appendix G Plasma and Conventional Treatment

The objective of this additional experiment was to address the final results of
about 10% degumming efficiency by plasma if hot water or mind solution could
further remove sericin. The condition of plasma was discharge power at 2000 (Watt),
exposure time at 10 (min), oxygen gas at 500 cclrnin, temperature at 25°C and
electrode distance at 235 cm. The average weight loss of silk fibers by plasma was
3L + 0.15. After that the treated silk fiber were further treated for varying time at
10. 20.30 and 45 min using fixed concentration of degumming agent to study the
effect of time treatment. In order to study the effect of concentration, 4 different
concentrations were varied which were 0% (water), 10%, 5% and  100%
(conventional) and also by fixing the time treatment at 45 min.

Varying time treatment

Fix concentration by following the concentration of the conventional method: Silk
samples are treated with alkaline solution (10 g/L soap and 2 g/L sodium carbonate
ina liquor ratio of 1:30 (silk (g): alkaline solution (niL)))

45 min
Sample Average Average % weight loss % Average
number weight before weight after weight loss
1 0.2890 0.2294 20.64 19.80 £0.69
2 0.3205 0 2601 18.83
3 0.3328 0.2680 19.47
4 0.3009 0.2402 20.19
5 0.3289 0.2636 19.86
30 min
Sample Average Average % weight loss % Average
number weight before weight after weight loss
1 0.3070 02423 21.07 1953 + 1.16
0.3543 02884 18.61
3 0.3086 0.2509 18.71
4 0.3015 0.2397 20.49

5 0.3022 0.2455 18.76



20 Min
Sample
number

1

I3 2 B S b V]

10 min
Sample
number

1
2
3
4
5

Average

weight before

0.3191
0.3131
0.3130
0.3206
0.3505

Average
weight before
0.3635
0.3537
0.3619
0.3000
0.3298

Average
weight after
0.2549
0.2508
0.2562
0.2511
0.2861

Average
weight after
0.2939
02842
0.2922
0.2374
0.2633

Varying concentration of degumming agent
Fix time treatment: 45 min
0% (Pure Water)

Sample
number

1
2
3
4
5

10 %
Sample
number

(32 T~ JC RN

50%
Sample
number

1

J
4
5

Average
weight before
0.3210
0.3300
0.3305
0.3098
0.3388

Average
weight before
0.3463
03307
0.3277
0.3009
0.3120

Average
weight before
04118
0.3215
0.3233
03218
0.3472

Average
weight after
023087
0.3186
0.3185
0.2987
0.3256

Average
weight after
022759
0.2659
0.2624
0.2433
0.2503

Average
weight after
0.3322
0.2552
0.2597
02595
0.2766

% weight loss

20.11
19.89
18.14
21.68

18.36

% weight loss

19.15
19.67
19.25

20.88

20.15

% weight loss

3.82
3.45
3.62
3.57
3.89

% weight loss

20.35
19.61
19.94
19.16
19.78

% weight loss

19.33
20.62
19.69
19.36
20.32

% Average
weight loss
19.64 + 1.44

% Average
weight loss
19.82 £0.71

% Average
weight loss
3.61 +0 18

% Average
weight loss
19.77 £0.44

% Average
weight loss
19.75+0.58
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Figure («1 Effect of time treatment on silk fiber weight loss (Fix concentration by
following the concentration of the conventional method).
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Figure G2 Effect of concentration of degumming agent on silk fiber weight loss (Fix

time treatment at 45 min).

1+

Initially, the average weight loss of silk fibers by plasma treated was 5.31
0.15 %. The additional average weight loss of 10, 20. 30 and 45 min were 19.82

1+



%

0.71 %, 19.64 £ 1.44 %, 1953 + 1.16 % and 19.80 + 0.69 % respectively which was
added up to total weight loss 0f25.13 £+ 0.86 %. 24.95 + 1.59 %, 24.84 + 1.31 % and
25.11 £ 0.84 % respectively. The additional average weight loss of 0 %, 10 %, 25 %
and 100 % concentration of degumming agent were 3.61 +0.18 %. 19.77 + 0.44 %,
19.75 £ 0.58 % and 19.80 £ 0.69 % respectively which was added to the initial result
of plasma treatment to obtain the total average weight loss 0f 8.92 = 0.33 %, 25.08 =
0.59 %, 25.06 £ 0.90 % and 25.11 + 0.84 %. The mind solution (10% degumming
solution) and 10 min was the minimized condition to further provide the additional
average weight loss which was added to the initial result by plasma treatment and
yielded the total average weight loss of 25.13 £ 0.86 % and 25.08 £ 0.59 %.

Example for calculation of 50 % of the alkaline solution
Conventional method: Silk samples are treated with alkaline solution (10 g/L soap
and 2 g/L sodium carbonate in a liquor ratio of 1:30 (silk (g): alkaline solution

(mL)))

Lor 100 % of the alkaline solution: Weight of silk is 1.7259 ¢ so from the liquor
ration of 1:30 then the water was used 51.777 mL. the soap was used 0.5177 g and
the sodium carbonate was used 0.1035 g.

‘then for 50 % of alkaline solution: Weight of silk is 1.7259. water was used 51.777
mL, the soap was used 0.2589 g and the sodium carbonate was used 0.0518 g.
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