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APPENDIX
Appendix A Conventional Dcguinming

Condition: Silk samples is treated with alkaline solution (10 ท/!, soap and 2 g/l, sodium carbonate in a liquor ratio of 1:30 (silk (g):
alkaline solution (tnL))).Temperature 00-95  : : c  for 45 min.

Bateh/t I
Sample

No.
Weight before degumming (grain) Average ร D Weight after degumming (gram) Average SO %

Weight
loss

1 0.2619 0.2618 0.262 0.2620 0.2618 0.2619 0.0001 0.1948 0.1948 0.1946 0.1947 0.1946 0.1947 0.0001 25.662 0.2684 0.2684 0.2683 0.2683 0.2684 0.2684 0.0001 0.2066 0.2067 0.2065 0.2066 0.2065 0.2066 0.0001 23.023 0.3239 0.3240 0.3238 0.3239 0.3240 0.3059 0.0002 0.2383 0.2384 0.2383 0.2386 0.2388 0.2385 0.0002 22.044 0.3301 0.3300 0.3301 0.3300 0.3301 0.3301 0.0001 0.2471 0.2472 0.247 0.2476 0.2471 0.2472 0.0002 25.105 0.2170 0.2169 0.2169 0.2170 0.2169 0.2169 0.0001 0.1628 0.1625 0.1624 0.1719 0.1719 0.1663 0.0051 23.34
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Batdi#2
Sample

No.
Weight before degumming Average รอ Weight after degumming Average รอ

Weight
loss

1 Ü.2577 0.2579 0.2579 0.258 0.2579 0.2579 0.0001 0.1925 0.1924 0.1924 0.1925 0.1925 0.1925 0.0001 25.37
2 0.2898 0.2896 0.2896 0.2895 0.2897 0.2896 0.0001 0.2152 บ.2151 0.2152 0.2151 0.2151 0.2151 0.0001 25.72
3 0.2426 0.2427 0.2428 0.2428 0.2428 0.2427 0.0001 0.1848 0.1851 0.1851 0.1851 0.1849 0.1850 0.0001 23.79
4 0.2531 0.2534 0.2532 0.2534 0.2534 0.2533 0.0001 0.1917 0.1917 0.1919 0.1921 0.192 0.1919 0.0002 24.25
5 0.2267 0.2267 0.2266 0.2267 0.2265 0.2266 0.0001 0.1716 0.1719 0.1717 0.1719 0.1719 0.1718 0.0001 24.20

Hatch#.'
Sample

No.
Weight before degumming Average

0.2870

รอ

0.0002

Weight after degumming Average รอ %
Weight

loss
1 0.287 0.2868 0.2872 0.2869 0.2872 น.: 172 0.2175 0.2173 0.2 173 0.2173 0.2173 0.0001 24.28
2 0.3061 0.3059 0.3058 0.3059 0.306 0.3059 0.0001 0.2351 0.2351 0.2352 0.2351 0.2351 0.2351 0.0000 23.15
3 0.2794 0.2794 0.2791 0.2795 0.2794 0.2794 0.0002 0.2126 0.2126 0.2025 0.2125 0.2126 0.2124 0.0045 23.97
4. 0.2795 0.2791 0.2793 0.2796 0.2795 0.2794 0.0002 0.2088 0.2089 0.2088 0.209 ช.2088 0.2089 0.0001 25.25

_ 5_ 0.2354 0.2354 0.2354 0.2353 0.2353 0.2354 0.0001 0.1748 0.1749 0.1747 0.1748 0.1 746 0.1748 0.0001 25.75
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BatçJlM
Sample

No.

1

Weight before degumming Average SD Weight after degumming Average SD %
Weight

loss
0.2753 0.2751 0.2752 0.2752 0.2754 0.2752 0.0001 0.2094 0.2092 0.2091 0.2095 0.2092 0.2093 0.0002 23.96-> 0.2622 0.2622 0.2624 0.2623 0.2623 0.2623 0.0001 0.1997 0.1999 0.1999 0.1997 0.1999 0.1998 0.0001 23.81

3 0.3651 0.3652 0.3653 0.3654 0.3653 0.3653 0.0001 0.2809 0.281 0.2813 0.281 0.2813 0.2811 0.0002 23.04
4 0.2352 0.2349 0.2349 0.235 0.2349 0.2350 0.0001 0.1807 0.1806 0.1808 0.1807 0.1809 0.1807 0.0001 23.085 0.2214 0.2213 0.2216 0.2217 0.2215 0.2215 0.0002 0.1691 0.1692 0.1693 0.1692 0.1693 0.1692 0.0001 23.60

Batch//5
Sample

No.
Weight before degumming Average SI) Weight after degumming Average SD %

Weight
loss

1 0.2524 0.2525 0.2519 0.2523 0.2521 0.2522 0.0002 0.1929 0.1929 0.1932 0.193 0.193 0.1930 0.0001 23.44-> 0.2543 0.2543 0.2547 0.2545 0.2545 0.2545 0.0002 0.1965 0.1963 0.1961 0.1962 0.1963 0.1963 0.0001 22.87
0.2749 0.2748 0.2749 0.2748 0.2748 0.2748 0.0001 0.2049 0.205 0.205 0.2049 0.205 0.2050 0.0001 25.404 0.2275 0.2267 0.2274 0.2269 0.2271 0.2271 0.0003 0.1 748 0.1751 0.1752 0.1751 0.1749 0.175 0.0002 22.99
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Sam p le B reaking  Strength
(N )

E longation
(% )

S a m p le B reaking  
Strength (N )

E longation
(% )

R aw  silk
6 .7 0 6 30 .2

C o n v e n t io n a l
d e g u m m e d 5 .1 65 2 0 .6

6 .9 3 9 3 2 .0 5 .2 4 9 21 .5
7 .637 30 .5 5 .7 2 6 2 2 .9
7 .0 99 33.1 5 .3 33 2 1 .7
7 .2 02 33.1 5.611 2 2 .0
7 .4 46 33.1 5 .5 58 2 2 .5
7 .2 59 3 2 .7 5 .6 3 0 2 3 .2
7 .2 4 8 3 3 .6 5 .833 2 2 .5
7 .675 32 .5 5 .623 2 1 .9
6 .8 6 6 32.1 5 .4 0 9 2 0 .8
6 .813 30 .7 5 .3 60 2 2 .2
7.301 30 .8 5 .7 4 9 2 2 .1
7 .3 0 9 3 0 .6 5 .2 4 9 2 0 .7
7.191 3 0 .9 5.211 21 .5
7 .0 5 7 3 1 .7 5 .5 04 2 2 .6
6 .9 43 3 2 .2 5 .7 37 22 .4
7 .4 16 30 .5 5 .6 3 4 2 1 . 8
7 .423 3 0 .9 5 .413 2 0 .8
7.011 2 9 .0 5 .7 68 2 3 .2
7 .263 3 1 .4 5 .7 37 23 J
6 .8 9 7 2 7 .5 5 .6 92 2 4 .9
7 .042 3 2 .8 5 .3 86 2 2 .4
7 .2 17 3 2 .2 5 .4 24 2 2 .7
6 .9 2 4 3 1 .2 5.581 2 0 .6
7 .614 3 1 .4 5 .4 24 2 0 .8
7.1 18 27.3 5 .6 80 2 1 . 8
6 .9 2 7 3 0 .6 5.901 22 .7
6 .8 7 8 3 2 .4 5 .2 68 21 .3
7 .2 98 3 1 .6 5 .6 99 2 0 .7
7 .6 5 2 32 .5 5.661 22 .3
7 .145 32 .3 5 .9 74 2 2 .9
7 .355 30 .5 5.161 2 0 .2
6 .8 9 7 2 9 .6 5.341 2 0 .6
7 .107 30.1 5 .3 29 2 0 .8
6 .7 52 2 8 .8 5 .6 92 2 1 . 8
6 .6 8 0 2 9 .8 5.341 19.7
7 .217 31 .5 5 .4 82 2 1 . 2
6 .8 5 9 32 .5 5 .5 54 2 1 . 2
6 .653 29.3 5 .4 70 22 .5
6 .893 3 2 .7 5 .6 5 0 2 2 .2
7 .282 33 .9 5 .6 72 2 1 . 2
6.721 28 .7 5 .3 2 9 2 1 . 2
7 .2 10 31 .5 5 .6 53 2 3 .0
7 .275 2 9 .9 5 .6 80 2 3 .3
6 .7 48 30 .4 5.341 23.1
7 .465 31.1 5 .3 02 19.4
7 .175 32.1 5 .5 27 2 1 . 8
6 .9 5 4 2 7 .9 5 .5 8 9 2 2 .8
6 .8 7 0 3 0 .4 5 .3 37 2 2 . 1
7 .0 88 2 9 .8 5 .5 20 2 1 . 8

A verage 7 .114 31.1 A v e r a g e 5 .523 2 1 .9
SD 0 .2 7 0 1.5 S D 0 .1 9 7  ! 1.1
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Appendix B Plasma Treatment: Varying Discharge Power

C o n d it io n :  V a r y in g  d is c h a r g e  at 6 0 ,  2 5 0 . 1 0 0 0  an d  2 0 0 0  (W a tt)
F ix  e x p o s u r e  t im e  at 5 (m in ) , f l o w  rate at 5 0 0  ( c c /m in ) .  tem p era tu r e  

at 2 5 ° c ,  o x y g e n  g a s  an d  e le c tr o d e  d is ta n c e  at 3 .5  c m .
Id e n t if ie d  c o d e :  ร  =  S a m p le  N o .

(ร  1=  s a m p le  n u m b e r  1. S 2  =  sa m p le  n u m b e r  2 )
พ  =  D isc h a r g e  p o w e r

( พ  1 =  6 0 .  พ 2 =  2 5 0 .  พ 3 =  1 0 0 0  a n d  พ 4  =  2 0 0 0 )  

M  =  T im e
( M l  =  5 . M 2  =  10  a n d  M 3  =  15 m in )

F =  F lo w  rate
(F I  =  5 0 0 ,  F2 =  2 5 0  and  F 3 =  1 0 0 0  c c /m in )

T  =  T e m p era tu re
(T 1 =  2 5 . T 2  =  5 0  a n d  T 3 =  7 5  °C )

D is c h a r g e  P o w e r  at 6 0  (W a tt)  
1 st

S a m p le  c o d e A v e r a g e  w e ig h t  
b e fo r e

A v e r a g e  
w e ig h t  a fter

%  w e ig h t  
lo s s

%  A v e r a g e  
w e ig h t  lo s s

S 1 W 1 M 1 F 1 T 1 0 .3 0 4 0 0 .2 9 5 2 2 .9 1 2 . 5 4 ± 0 . 2 1
ร 2 W 1 M 1 F 1 T 1 0 .3 4 3 8 0 .3 3 5 4 2 .4 5
S 3 W 1 M 1 F 1 T 1 0 .3 2 3 4 0 .3 1 5 2 2 .5 4
ร 4 W 1 M 1 F 1 T 1 0 .3 5 0 0 0 .3 4 0 8  2 .6 3
S 5 W 1 M 1 F 1 T 1 0 .3 5 3 4 0 .3 4 5 2  2 .3 4
S 6 W 1 M 1 F 1 T 1 0 .3 5 0 7 0 .3 4 2 6  2  2 9
S 7 W 1 M 1 F 1 T 1 0 .3 2 6 5 0 .3 1 7 8  2 .6 6

^nd
S a m p le  c o d e A v e r a g e  w e ig h t  

b e fo r e
A v e r a g e  

w e ig h t  a fter
%  w e ig h t  

lo s s
%  A v e r a g e  
w e ig h t  lo s s

S 1 W 1 M 1 F 1 T 1 0 .3 4 5 4 0 3 3 6 4 2 .5 6 2 .7 1  ± 0 . 2 5
ร 2 W 1 M 1 F 1 T 1 0 .3 4 8 7 0 .3 3 9 4 2 .6 8

S 3 W 1 M 1 F 1 T 1 0  3 4 0 0 0  3 3 0 1 2 .9 7
ร 4 W 1 M 1 F 1  1 1 0 .3 4 6 3 0 .3 3 6 3 2 .9 3
S 5 W 1 M 1 F 1 T 1 0 .3 4 1 8 0 .3 3  15 2 .8 9
S 6 W 1  M l F i l l 0 .3 4 9 1 0 .3 3 9 4 2 .7 0
ร ? พ !  M l F l  T1 0 .3 6 1 8 0  3 5 3 6 2 .2 5
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D is c h a r g e  P o w e r  at 2 5 0  (W a tt)  
1 st

S a m p le  c o d e A v e r a g e  w e ig h t  
b e fo r e

A v e r a g e  
w e ig h t  a fter

%  w e ig h t  
lo s s

%  A v e r a g e  
w e ig h t  lo s s

S I  W 2 M 1 F 1 T 1 0 .3 4 5 3 0  3 3 3 5 3 .4 2 3 . 2 7 ± 0 . 1 3
ร 2 พ 2 M 1 F 1 T 1 0 .3 6 2 6 0 .3 5 1 0 3 .2 2
ร 3 พ 2 M 1 F 1 T 1 0 .3 6 3 8 0 .3 5 2 3 3 .1 5
ร 4 พ 2 M 1 F 1 T 1 0 .3 1 1 9 0 .3 0 1 3 3 .4 0
S 5 W 2 M 1 F 1 T 1 0 .3 6 6 6 0 .3 5 4 1 3 .4 0
ร 6 พ 2 M 1 F 1 T 1 0 .3 7 5 5 0 .3 6 3 8 3 .1 1
ร ? พ 2 M 1 F 1 T 1 0 .3 5 3 5 0 .3 4 2 2 3 .1 9

T rul
S a m p le  c o d e A v e r a g e  w e ig h t  

b e fo r e
A v e r a g e  

w e ig h t  a fter
%  w e ig h t  

lo s s
%  A v e r a g e  
w e ig h t  lo s s

S I  W 2 M 1 F 1 T 1 0 .3 2 0 8 0  3 0 9 3 3 .61 3 .4 9  ± 0 . 2 0
ร 2  พ 2 M 1 F 1 T 1 0 .3 3 5 4 0 .3 2 4 1 3 .3 7
S 3  พ 2 M 1 F 1 T 1 0 .3 3 2 6 0 .3 2 2 0  3 .1 6
ร 4 พ 2 M 1 F 1 T 1 0 .3 2 0 6 0 .3 0 8 6  3 7 6
ร 5 พ 2 M 1 F 1 T 1 0 .3 5 8 6 0 .3 4 6 0  3 .5 2
S 6 W 2 M 1 F 1 T 1 0 .3 3 8 0 0 .3 2 5 8 3 .6 0
ร ? พ 2 M 1 F 1 T 1 0 .3 3 7 0 0 .3 2 5 5 3 .4 1

D is c h a r g e  P o w e r  at 1 0 0 0  (W a tt)
1 st

S a m p le  c o d e A v e r a g e  w e ig h t  
b e fo r e

A v e r a g e  
w e ig h t  a fter

%  w e ig h t  
lo s s

%  A v e r a g e  
w e ig h t  lo s s

S I  W 3 M 1 F 1 T 1 0 .3 5 2 7 0 3 3 4 5 5 .1 8 5 .2 4  ±  0 .1 8
S 2 พ 3 M 1 F 1 T 1 0 .3 4 1 2 0 .3 2 2 0 5 .6 3
ร 3 W 3 M 1 F 1 T 1 0 .3 2 7 6 0 3 1 0 3 5 .2 8
S 4 พ 3 M 1 F 1 T 1 0 .3 4 3 9 0 .3 2 6 3 5 .1 2
ร 5 W 3 M 1 F 1 T 1 0 .3 3 2 0 0 .3 1 5 1 5 .1 0
S 6 W 3 M 1 F 1 T 1 0 .3 4 6 2 0 .3 2 8 4 5 .1 6
ร ? พ 3 M 1 F 1 T 1  0 .3 5 7 9 0 .3 3 9 3 5 .2 0

^nd
S a m p le  c o d e A v e r a g e  w e ig h t  

b e fo r e
A v e r a g e  

w e ig h t  after
%  w e ig h t  

lo s s
%  A v e r a g e  
w e ig h t  lo s s

S 1 W 3 M 1 F 1 T 1 0 .3 4 6 0 0 3 2 6 0 5 .7 6 5 .2 6  ±  0 .2 9
ร 2 พ 3 M 1 F 1 T 1 0 .3 6 4 9 0 .3 4 6 0 5 .2 0
S 3 พ 3 M 1 F 1 T 1 0 .3 4 4 6 0 .3 2 5 5 5 .5 2
ร 4 พ 3 M 1 F 1 T 1 0 .2 9 6 5 0 .2 8 1 7 5 .0 0
ร 5 พ 3 M 1 F 1 T 1 0 .3 5 0 0 0 .3 3 1 5 5 3 8
S 6 W 3 M 1 F 1 T 1 0 .3 6 0 5 0 .3 4 2 4 5 .0 3
ร ? พ 3 M 1 F 1 T 1 0 .3 4 0 4 0 .3 2 3 4  5 .01
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D is c h a r g e  P o w e r  at 2 0 0 0  (W a tt)  
1 st

S a m p le  c o d e A v e r a g e  w e ig h t  
b e fo r e

A v e r a g e  
w e ig h t  a fter

%  w e ig h t  
lo s s

%  A v e r a g e  
w e ig h t  lo s s

S 1 W 4 M 1 F 1 T 1 0 .3 2 8 4 0 .3 0 7 6 6 .3 3 6 .3 3  ± 0 . 1 2
ร 2  พ 4 M 1 F 1 T 1 0 .3 2 6 9 0 .3 0 6 0 6 .4 1
ร 3 พ 4 M 1 F 1 T 1 0 .3 9 5 0 0 .3 6 9 4 6 .4 7
S 4 พ 4 M 1 F 1 T 1 0 .3 5 5 7 0 .3 3 3 7 6 .1 9
ร 5 พ 4 M  1 F i l l 0 .3 3 8 4 0 .3 1 7 5 6 .1 7
S 6 W 4 M 1 F 1 T 1 0 .3 0 4 7 0 .2 8 5 5 6 .2 9
ร ? พ 4 M 1 F 1 T 1 0 .3 2 7 1 0 .3 0 6 1 6 .4 4

ๆ  lid

S a m p le  c o d e A v e r a g e  w e ig h t  
b e fo r e

A v e r a g e  
w e ig h t  a fter

% w e ig h t  
lo s s

%  A v e r a g e  
w e ig h t  lo s s

S 1 W 4 M 1 F 1 T 1 0 .3 1 0 0 0 .2 9 0 0 6 .4 5 6 .2 9  ±  0 .0 8
ร 2 พ 4 M  1 F I T  1 0 .3 7 4 3 0 .3 5 0 5 6 .3 5
ร  3 พ 4 M 1 F 1 T 1 0 .3 2 6 1 0 .3 0 5 5 6 .3 2
S 4 W 4 M 1 F 1 T 1 0 .3 6 4 8 0 .3 4 2 0 6 .2 5
ร 5 พ 4 M  1 F l  T l 0 .3 2 9 3 0 .3 0 8 8 6 . 2 2

S 6 W 4 M 1 F 1 T 1 0  3 5 0 2 0 .3 2 8 3 6 .2 4
ร ? พ 4 M  1 F l  T l 0 .3 3 4 7 0 .3 1 3 9 6 .2 3
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S a m p le  C o d e B r e a k in g  S tr e n g th  ( N ) E lo n g a t io n  (% )
W 1 M 1 F 1 T 1 7 .0 1 5 2 7 .1

7 .2 7 5 2 8 .6
7 .0 1 1 2 9 .0
6 .8 2 4 2 7 .6
7 .0 3 4 2 8 .7
7 .0 2 3 2 8 .6
6 .7 5 6 2 9 .4
7 .3 3 2 2 9 .4
6 .7 4 4 2 8 .5
7 .0 5 0 2 8 .9
7 .3 2 4 2 8 .5
6 .8 1 3 2 8 .8
7 .3 5 9 2 8 .3
6 .7 5 6 2 9 .0
6 .9 2 4 3 2 .0
7 .2 7 2 2 9 .4
6 .6 4 1 3 0 .1
7 .3 3 9 3 1 .3
6 .9 8 9 2 8 .9
6 .8 0 9 2 7 .4
7 .3 5 1 2 9 .7
6 .5 9 9 2 8 .5
6 .6 4 5 2 5 .8
7 .1 2 6 2 8 .9
7 .1 0 7 2 9 .7
6 .9 1 2 2 8 .7
7 .2 0 2 2 8 .7
6 .6 1 8 2 8 .0
7 .1 3 3 2 9 .2
6 .6 9 9 3 0 .8
6 .5 7 7 2 7 .9
6 .9 1 6 2 8 .8
6 .7 0 2 2 9 .1
6 .7 4 8 2 9 .4
7 .0 1 9 2 8 .1
6 .9 5 2 9 .8

6 .5 9 2 2 5 .9
6 .7 3 7 2 6  8

6 .8 1 7 2 9 .3
6 .7 4 1 2 7 .6
6 .7 4 4 2 7 .8
6 .7 4 7 2 4 .4
6 .6 5 7 2 7 .6
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Sample Code Breaking Strength (N) Elongation (%)
W1M1F1T1 6.962 30.6

6.672 27.8
7.034 27.0
7.041 28.6
6.712 28.6
6.695 25.6
6.886 26.4

Average 6.913 28.5
SD 0.231 1.4

Sample Code Breaking Strength (N) Elongation (%)
พ 2M1F1T1 6.969 28.1

7.004 26
6.947 26.6
6.748 25.4
6.542 23.8
7.141 26.4
6.874 28
7.168 29.2
6.775 267 \
6.821 28.9
7.015 29.1
7.252 28.8
7.088 27.4
7.103 26.5
7.153 27.4
6.596 28.7
6.969 30.8
6 786 26.1
7.069 27.6
7.072 27.1
7 069 27.6
6.592 25.6
7 172 29.5
7.236 27.7
6.477 26.6
7.153 25.1
6.893 29.9

1 7.233 29 5
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Sample Code Breaking Strength (N) Elongation (%)
พ 2M1F1T1 6.969 28.1

6.382 27.3
7.008 30.5
6.424 24.1
6.947 28.8
6.985 28
7.046 27.6
6.863 28.9
6.367 27.3
6.512 26.6
6.756 26.6
6.741 24.4
6.783 30.8
6.882 27.5
6.733 29.6
6.878 24.5
7.011 27.3
6.577 31.2
7.153 28.7
6.763 27.9
7.019 28.4
6.859 264

Average 6.882 27.5
รอ 0.242 1.8

Sample Code Breaking Strength (N ) Elongation (%)
พ 3M1F1T1 6.863 27.6

6.428 27 1
6.439 25.4
6 832 27.1
6.882 28.9
6.924 27.4
6.390 26.9
6.481 22.7
6622 26 A
6.863 27.4
7.034 28.4
6.493 25.9
6.775 27.2
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Sample Code Breaking Strength (N) Elongation (%)
พ 3M1F1T1 6.863 27.6

6.393 25.6
6.485 29.4
6.498 26.2
6676 294
7.008 29.2
6.939 27.1
6.325 23.7
6.302 26.3
6.439 26.1
6.702 29.6
6.516 22.6
7.065 28.2
6.538 31.3
6.818 29.9
6.686 26 1
6.927 27.2
6.363 25.4
6.818 29.1
6.868 25.3
6.918 29.1
6.738 28.7
6.85 27.5
6.863 27.0
6.683 25.6
7.261 27.7
6.940 27.4
6.691 26.3
6.942 28.0
6.770 26.0
7.230 27.4
6.946 28.0
6.927 26.2
6.986 25.0
7.057 27.0
7.019 28.3
7.038 26.2

Average 6.760 27.1
SD 0.243 1.8
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Sample Code Breaking Strength (N) Elongation (%)
พ 4M1F1T1 7.263 27.7

7.111 27.7
7.074 24.1
6.947 27.2
6.966 26.4
7.017 26.4
6.809 26.9
6.677 25.8
7.034 26.6
7.229 27.8
7X)15 27.1
6.699 27
6.893 29
6.866 26.6
6.87 27.1
7.179 26.7
7.225 27.8
6.477 25
7.027 25.7
6.908 26.5
7.282 25.9
6 809 25
6.556 29.5
6.687 25.7
6.943 28
6.504 28.3
7.145 31.5
6.897 28.2
6.427 25.8
7.309 26.1
5.688 25.3
7.047 26.1
6.027 26.1
7.049 27.6
6.099 27.6
6.251 27.2
7.008 27.3
6.016 265
7.046 27.9
6.748 26.8
5.768 23.6
6.036 25
7.088 29.9
6.428 25.5
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Sample Code Breaking Strength (N) Elongation (%)
พ  4M1F1T1 6.58 26.6

6.37 26.4
6.599 26.7
7.083 28.6
6.247 27.7
6.371 24.6

Average 6.748 26.8
รอ 0.411 1.5
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Appendix c  Plasma Treatment: Varying Exposure Time

Condition: Varying exposure time at 5. 10 and 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 
3.5 cm.

Time: 5 min
Discharge Power at 1000 (Watt) 
1st
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

S1W3M1F1T1 0.3527 0.3345 5.18 5.24 ± 0.18
S2W3M1F1T1 0.3412 0.3220 5.63
ร3พ 3M1F1T1 0.3276 0.3103 5.28
ร 4 พรMl Fl Tl 0.3439 0.3263 5.12
S5W3M1F1T1 0.3320 0.3151 5.10
ร6W3M1F1T1 0.3462 0.3284 5.16
S7W3M1F1T1 0.3579 0.3393 5.20
2ทd
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

S1W3M1F1T1 0.3460 0.3260 5.76 5.26±0.29
S2W3M1F1T1 0.3649 0.3460 5.20
S3W3M1F1T1 0.3446 0.3255 5.52
S4W3M1F1T1 0.2965 0.2817 5.00
S5W3M1F1T1 0.3500 0.3315 5.28
S6W3M1F1T1 0.3605 0.3424 5.03
S7พ 3M1F1T1 0.3404 0.3234 5.01
Discharge Power at 2000 (Watt) 
l 5'
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W4M1F1T1 0.3284 0.3076 6.33 6.33 ±0.12
ร2พ 4M1F1T1 0.3269 0.3060 6.41
ร3พ 4M IF 1 Tl 0.3950 0.3694 6.47
ร4พ 4M1F1T1 0.3557 0.3337 6.19
S5W4M1F1T1 0.3384 0.3175 6.17
ร6พ 4M1F1T1 0.3047 0.2855 6.29
ร7พ 4M1F1T1 0.3271 0.3061 644
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n̂d
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W4M1F1T1 0.3100 0โ2900 6.45 6.29 ± 0.08
ร2 พ 4M 1 Fl Tl 0.3743 0.3505 6.35
S3 พ 4M1F1T1 0.3261 0.3055 6.32
ร4 พ 4M 1 Fl Tl 0.3648 0.3420 6.25
ร 5W4M1F1T1 0.3293 0.3088 6.22
S6W4M1 Fl Tl 0.3502 0.3283 6.24
S7W4M1F1T1 0.3347 0.3139 6.23
Time: 10 min
Discharge Power at 1000 (Watt) 
Is'
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W3M2F1T1 0.3502 0.3217 8.13 7.99 ± 0.26
ร2พ 3M2F1T1 0.3581 0.3279 8.43
ร3W3M2F1T1 0.3507 0.3222 8.13
S4W3M2F1T1 0.3392 0.3121 8.00
S5W3M2F1T1 0 3860 0.3559 7.78
S6W3M2F1T1 0.3621 0.3342 7.72
ร7พ 3M2F1T1 0.3336 0.3077 7.76
2nd
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W3M2F1T1 0.3737 0.3432 8.16 7.60 ± 0.31
S2W3M2F1T1 0.3571 0.3293 7.77
S3W3M2F1T1 0.3480 0.3213 7.67
ร4พ 3M2F1T1 0.3693 0.3414 7.56
S5 พ 3M2F1T1 0.3105 0.2873 7.46
S6W3M2F1T1 0.3615 0.3355 7.20
ร?พ3M2F1T1 0.3450 0.3195 7.39
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Discharge Power at 2000 (Watt) 
1st
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W4M2F1T1 0.3442 0.3112 9.58 9.31 ±0.19
S2W4M2F1T1 0.3609 0.3266 9.51
S3W4M2F1T1 0.3561 0.3233 9.21
S4W4M2F1T1 0.3511 0.3183 9.34
S5W4M2F1T1 0.3737 0.3394 9.17
S6W4M2F1T1 0.3500 0.3184 9.05
ร?พ4M2F1T1 0.3425 0.3106 9.33
2 lid
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W4M2F1T1 0.3557 0.3218 9.55 9.02 ± 0.20
S2W4M2F1T1 0.3645 0.3309 9.22
S3 พ 4M2F1T1 0.3538 0.3222 8.92
S4 พ 4M2F1T1 0.3991 0.3626 9.14
S5 พ  4M2F1T1 0.3567 0.3253 8.80
ร 6 พ 4M2F1T1 0.3447 0.3142 8.85
ร?พ4M2F1T1 0.3713 0.3392 8.65
Time: 15 min
Discharge Power at 1000 (Watt) 
Is'
Sample code Average weight 

before
Average % weight 

weight after loss
% Average 
weight loss

SI W3M2F1T1 0.3711 0.3359 9.49 8.74 ±0.46
S2W3M2F1T1 0.3509 0.3196 8.94
S3W3M2F1T1 0.3719 0.3392 8 79
S4W3M2F1T1 0.3431 0.3125 8.93
S5W3M2F1T1 0.3419 0.3126 8.57
S6W3M2F1T1 0.3367 0.3082 8.46
ร?พ3M2F1T1 0.3690 0.3395 8.00

- y i d

Sample code Average weight 
before

Average 
weight after

% weight 
loss

% Average 
weight loss

SI W3M2F1T1 0.3550 0.3232 8.95 8.49 ± 0.30
S2 พ 3M2F1T1 0.3561 0.3250 8.74
ร 3 พ 3M2F1T1 0.3128 0.2861 8.52
S4 พ 3M2F1T1 0.3527 0.3231 8.41
S5 พ  3M2F1T1 0.4012 0.3670 8.53
S6W3M2F1T1 0.3712 0.3412 8.09
ร?พ3M2F1T1 0.3954 0.3631 8.16



72

Discharge Power at 2000 (Watt) 
Is'
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W4M2F1T1 0.3540 0.3178 10.23 10.08 ±0.11
S2W4M2F1T1 0.3576 0.3216 10.08
ร-ไพ4M2F1T1 0.3384 0.3046 9.99
ร 4 พ 4M2F1T1 0.3635 0.3269 10.08
ร5 พ 4M2F1T1 0.2604 0.2342 10.06
ร6พ 4M2F1T1 0.3625 0.3255 10.20
ร?พ4M2F1T1 0.3994 0.3597 9.93
-yid
Sample code Average weight 

before
Average 

W'eight after
% weight 

loss
% Average 
weight loss

SI W4M2F1T1 0.3406 0.3065 10.02 10.8 ±0.12
S2 พ 4M2F1T1 0.3361 0.3024 10.03
S3W4M2F1T1 0.3479 0.3120 10.30
ร4พ 4M2F1T1 0.3493 0.3143 10.02
S5W4M2F1T1 0.3406 0.3064 10.03
S6W4M2F1T1 0.3656 0.3292 9.97
ร?พ4M2F1T1 0 3649 0.3277 10.22
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Sample Code Breaking Strength (N) Elongation (%)
พ 3M2F1T1 6.756 24.7

6.729 21.6
6.725 22
6.996 22.2
6.966 22.2
6.68 24.8
6.912 23 9
6.931 24.4
6.889 24.1
6.954 24.7
7.004 22.6

7 23.9
6.477 21.7
7.03 23.6

6.229 23
6.901 26.7
6.649 22.6
6.783 21.4
6.981 24.4
6.695 25.7
6.066 24.7
6.916 23.8
6.824 26.4
6.009 23.5
6.729 25.6
7.076 23.7
6.584 24.5
6.828 22.7
7.027 26.7
6.596 26.7
6.386 21.5
6.443 23.9
6.497 24.8
6.298 22
6.542 23.1
6 58 25.2
7.022 24.4
7.014 26.4
6.683 24.7
6.714 26.9
6.76 27.4
6.737 27
6.443 24.8
7.061 26.6
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Sample Code Breaking Strength (N) Elongation (%)
พ  3M2F1T1 6.599 26.4

6.802 26.8
6.947 26
7.122 27.9
6.632 22.2
6.653 25.7

Average 6.738 24.4
SD 0.259 1.8

Sample Code Breaking Strength (N) Elongation (%)
พ 3M3F1T1 6.214 20.4

7.221 20.7
6.763 20.3
7.053 24
6.626 21.1
7.454 22.8
6.725 21
6.855 21.5
6.34 20.2
6.456 21
6.606 20.9
6.668 22.2
6.519 18.5
6.666 21.9
6.783 20.8
6.256 15.9
6.317 20.5
6.669 16.4
6.561 22.6
6.649 22.5
6.508 21.4
6.674 22.6
6.635 21.6
6.653 23.6
6.678 23.6
6.535 24.3
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Sample Code Breaking Strength (N) Elongation (%)
พ 3M3F1T1 6.374 21.3

6.58 21.4
6.737 22.6
6.715 24.4
6.554 23.2
6.554 24
6.516 21.9
6.744 21.4
6.325 21.2
6.656 20
6.855 21.5
6.374 21.3
6.744 21.4
6.655 21.5
6.496 21.9
6.515 21.2
6.508 21.4
6.456 21
6.653 23.6
6.296 21.9
6.556 21
7.091 20.7

.
6.768 21.7
6.756 22

Average 6.631 21.5
SD 0.234 1.6
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Sample Code Breaking Strength (N) Elongation (%)
พ 4M2F1T1 6.535 23.2

7.393 22.7
6.195 18.5
7.214 22.5
7.183 21.6
6.405 21.2
6.882 21.1
7.275 22.9
6.771 19.1
6.447 23.2
6.809 20.9
6.775 23 1
7.011 to ’-ง

6.145 21.5
6.828 23.1
6.824 23.1
6.653 24.3
7.187 22.2
6.939 22.6
6.71 23.9
7.011 23.5
6.683 23.8
6.92 24.1
6.627 22.2
6.464 22.4
6.58 24
7.095 22.4
6.65 24.7
6.882 23.2
6.451 22.2
6.256 23.4
6.281 25.8
6.66 23.5
6.55 22.4
7.106 24.8
6.621 23.8
6.549 23.8
7.053 24.4
6.345 23
6.391 23.2
6.569 25.5
7.072 26.6
6.42 20.4
6.447 24.5
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Sample Code Breaking Strength (N) Elongation (%)
พ 4M2F1T1 6.596 20.8

7.044 23.8
6.599 22.6
7.034 25.5
6.308 22.1
6.502 21.4

Average 6.719 23.0
SD 0.309 1.6

Sample Code Breaking Strength (N) Elongation (%)
พ 4M3F1T1 5.833 13.5

6.779 17.8
6.603 19.4
6.542 17.4
6.687 18.5
7.076 20
6.317 18.1
6.602 19.5
6.187 14.9
6.462 18.7
6.439 17.7
6.493 19
6.42 18.4
6.844 20
6.942 19
7.095 18.1
7.099 19.9
6.409 18.8
6.313 19.6
6.71 19.4
6.866 20.1
6.059 19.9
6.737 22.1
6.351 18.2
5.756 16 1
6.592 18.3
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Sample Code Breaking Strength (N) Elongation (%)
พ 4M3F1T1 6.657 21

6.76 20.7
6.187 18.7
6.954 20.6
6.989 20.2
6.302 18.6
6.756 22.1
6.779 21.2
5.577 17
6.92 21.8
6.939 21.3
6.866 21.4
6.969 21.4
7.122 21.7
7.21 21.9

6.504 20.3
6.592 20.8
7.271 19.9
6.588 19.8
6.283 20.3
5.844 17.6
6.927 21
6.214 21.5
6.66 21

Average 6.602 19.48
SD 0.386 1.82
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Appendix D Plasma Treatment: Varying Flow Rate

Condition: 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.

Flow rate at 250 (cc/min)1ร.
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W4M2F2T1 0.3435 0.3185 7.26 7.32 ± 0.24
S2 พ 4M2F2T1 0.3531 0.3256 7.81
ร3W4M2F2T1 0.3934 0.3643 7.39
ร 4 พ 4M2F2T1 0.3594 0.3335 7.21
ร5พ 4M2F2T1 0.3892 0.3610 7.23
S6 พ 4M2F2T1 0.3793 0.3516 7.31
ร7พ 4M2F2T1 0.3532 0.3283 7.06
-yid
Sample code Average weight 

before
Average 

weight alter
% weight 

loss
% Average 
weight loss

SI W4M2F2T1 0.3726 0.3461 7.11 7.26 ±0.19
ร2 พ 4M2F2T1 0.3534 0.3282 7.12
S3W4M2F2T1 0.3762 0.3479 7.53
S4W4M2F2T1 0.3847 0.3560 7.46
ร 5 พ 4M2F2T1 0.3665 0.3405 7.09
S6W4M2F2T1 0.3663 0.3391 7.40
ร7พ 4M2F2T1 0.3546 0.3294 7.10
Flow rate at 500 (cc/min)1 ร-.

Sample code Average weight 
before

Average 
weight after

% weight 
loss

% Average 
weight loss

SI W4M2F1T1 0.3442 023112 9.58 9.31 ±0.19
ร2 พ 4M2F1T1 0.3609 0.3266 9.51
ร 3 พ  4M2F1T1 0.3561 0.3233 9.21
ร4พ 4M2F1T1 0.3511 0.3183 9.34
ร5พ 4M2F1T1 0.3737 0.3394 9.17
S6 พ 4M2F1T1 P ร>N> น'! O O 0.3184 9.05
ร7W4M2F1T1 0.3425 0.3106 9 33
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2nd
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W4M2F1T1 0.3557 0.3218 9.55 9.02 ±0.20
ร 2 พ 4M2F1T1 0.3645 0.3309 9.22
S3 พ 4M2F1T1 0.3538 0.3222 8.92
ร4 พ 4M2F1T1 0.3991 0.3626 9.14
S5W4M2F1T1 0.3567 0.3253 8.80
S6 พ 4M2F1T1 0.3447 0.3142 8.85
ร?พ4M2F1T1 0.3713 0.3392 8.65
Flow rate at 1000 (cc/min)
1st
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

ร 1 พ 4M2F3T1 0.3316 03004 9.43 9.40 ± 0.20
ร2 พ 4M2F3T1 0.3838 0.3466 9.70
S3พ 4M2F3T1 0.3797 0.3443 9 30
ร4พ 4M2F3T1 0.3988 0.3604 9.61
S5W4M2F3T1 0.3650 0.3307 9.40
ร6พ 4M2F3T1 0.3494 0.3172 9.23
ร?พ4M2F3T1 0.4112 0.3736 9.15
n̂d
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
W'eight loss

S1W4M2F3T1 0.3111 0.2823 9.26 9.15±0.15
ร2W4M2F3T1 0.4312 0.3923 9.03
S3 พ 4M2F3T1 0.3604 0.3273 9.20
ร4พ 4M2F3T1 0.3429 0.3120 9.02
S5W4M2F3T1 0.3677 0.3336 9.28
S6W4M2F3T1 0.3522 0.3203 9.06
ร?พ4M2F3T1 0.3708 0.3366 9.23
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Sample Code Breaking Strength (N) Elongation (%)
พ 4M2F2T1 6.748 21.8

6.557 24.6
6.58 22.0
6.454 iro jo

6.489 23.5
6.989 23.4
6.981 23.6
7.088 22.7
7.130 24.4
6.413 22 9
6.924 22.0
6.512 22.7
6.859 24.8
6.397 25.3
7.015 24.1
7.038 24.0
6.653 19.6
6.813 26.0
6.527 23.4
6.962 25.2
6.939 24.3
6.744 25.7
6.809 25.2
6.618 25.0
6.996 26.9
6.851 23.3
7.011 25.0
6.821 24.7
6.58 22.6
6.84 26 1
6.718 25.0
6.516 25.1
6.546 24.2
6.981 2 5 J
6.699 25.2
6.821 24.8
6.748 28.4
6.580 26.4
6.760 25.0
6.882 24.1
7.099 25.5
6.783 24.1
7.099 25.6
6.409 21.6
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Sample Code Breaking Strength (N) Elongation (%)
พ  4M2F2T1 6.790 22.8

6.950 26.2
6.325 23.3
6.874 25.2
6.622 24.8
6.748 23.2

Average 6.766 24.3
SD 0.214 1.58

Sample Code Breaking Strength (N) Elongation (%)
พ 4M2F3T1 7.316 25.8

6.401 23.3
6.519 23.8
6.677 21.0
6.634 23.1
6.683 22.8
6.519 21.5
6.660 23.3
6.405 21.1
6.390 22.2
6.418 21.0
6.904 23.6
6 550 20.6
6.306 23.2
6.203 19.4
6.218 22 8
6.691 23.0
6.683 21.8
6.618 23.2
7.204 22.9
6.365 20.6
6.493 23.7
6.985 22.2
6.874 213
6.927 24.9
6.894 20.8
6.767 23.0
6.428 21.7
6.565 2ๆ 2
6.42 23.6
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พ
Sample Code Breaking Strength (N) Elongation (%)

พ 4M2F3T1 6.379 23.2
6.55 23.6
6.298 21.3
6.923 23.4
6.958 24.2
6.999 21 3
6.805 24.1
6.807 23.9
7.395 25.6
6.445 23.9
6.938 23.3
7.398 25.2
7.413 25.0
6.989 22 9
6.771 23.1
6.429 23.5
6.367 23.4
6.974 24.3
6.745 21.5
6.927 23.7

Average 6.705 22.9
SD 0.313 1.4
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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 25 (CC)1 ร,
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W4M2F1T1 0.3442 0J112 9.58 9.31 ±0.19
ร2 พ 4M2F1T1 0.3609 0.3266 9.51
ร 3 พ 4M2F1T1 0.3561 0.3233 9.21
ร4พ 4M2F1T1 0.3511 0.3183 9.34
ร5พ 4M2F1T1 0.3737 0.3394 9.17
ร6พ 4M2F1T1 0.3500 0.3184 9.05
ร?พ4M2F1T1 0.3425 0.3106 9.33
2ทd
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W4M2F1T1 0.3557 0.3218 9.55 9.02 ±0.20
ร2พ 4M2F1T1 0.3645 0.3309 9.22
S3 พ 4M2F1T1 0.3538 0.3222 8̂ 92
S4 พ 4M2F1T1 0.3991 0.3626 9.14
S5W4M2F1T1 0.3567 0.3253 8.80
S6 พ 4M2F1T1 0.3447 0.3142 8.85
ร?พ4M2F1T1 0.3713 0.3392 8.65
Temperature at 50 ÇC) 
Is*
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W4M2F2T2 0.3445 0.3145 8.71 8.34 ±0.25
ร2พ 4M2F2T2 0.3176 0.2911 8.35
S3 พ 4M2F2T2 0.3399 0.3110 8.49
ร4พ 4M2F2T2 0.3561 0.3265 8.31
ร5พ 4M2F2T2 0.3121 0.2863 8.28
S6W4M2F2T2 0.3313 0.3043 8.16
ร?พ4M2F2T2 0.3130 0.2883 7.91
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Îid
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

ร 1W4M2F2T2 0.3412 0โ3126 8.38 8.40 ±0.28
S2W4M2F2T22 0.3453 0.3158 8.54

ร 3 พ  4M2FT2 0.3500 0.3209 8 33
ร4พ 4M2F2T2 0 3539 0.3255 8.01
S5W4M2F2T2 0.3180 0.2903 8.72
S6W4M2F2T2 0.3259 0.2989 8.31
S7W4M2F2T2 0.3442 0.3169 7.93

Temperature at 75 (°C)1 ร.
Sample code Average W'eight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W4M2F3T3 0.3390 0 3029 10.65 10.39 ±0.29
S2W4M2F3T3 0.3500 0 3138 10.32
S3W4M2F3T3 0.3560 0.3185 10.52
S4W4M2F3T3 0.3353 0.3003 10.43
S5W4M2F3T3 0.3401 0.3038 10.67
S6W4M2F3T3 0.2930 0.2627 10.33
S7W4M2F3T3 0.3429 0.3093 9.80
2>id
Sample code Average weight 

before
Average 

weight after
% weight 

loss
% Average 
weight loss

SI W4M2F3T3 0.3288 022949 10.32 10.25 ±0.23
S2W4M2F3T3 0.3147 0.2824 10.28
S3พ 4M2F3T3 0.3214 0.2888 10.13
S4W4M2F3T3 0.3330 0 2978 10.57
S5W4M2F3T3 0.3318 0.2971 10.47
S6W4M2F3T3 0.3235 0.2914 9.93
ร7พ 4M2F3T3 0.3248 0.2921 10 06
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Sample Code Breaking Strength (N) Elongation (%)
พ 4M2F1T2 6.371 21.1

6.554 23.2
6.126 20.2
6.554 22.0
6.210 20.8
6.763 23.8
6.611 23.7
6.123 19.2
6.397 21.5
6.744 23.0
6.626 21.8
6.378 20.9
6.546 22.8
6.153 18.5
6.481 23.5
6.245 20.0
6.390 21.1
6.588 22.4
6.859 19̂ 6
6.832 21.4
6.809 19.9
6.248 20.1
6.626 23.3
6.824 23.2
6.329 20.1
6.790 24.2
6.126 20.8
6.283 23.5
6.237 19.4
6.706 22.6
6.505 23.5
6.535 22.1
6.725 24.3
6.413 22.4
6.615 25.0
6.523 22.4
6.634 18.9
6.504 19.6
6.489 19 2
6.855 23.2
6.660 21.1
6.737 22.7
6.866 24.3
6.310 23.1
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Sample Code Breaking Strength (N) Elongation (%)
พ 4M2F1T2 6.450 22.8

6.630 22.3
6.832 22.7
6.348 22.8
6.439 24.4
6.302 20.3

Average 6.519 21.9
SD 0.219 1.69

Sample Code Breaking Strength (N) Elongation (%)
พ 4M2F1T3 6.115 16.4

6.168 17.6
6.145 16.4
6.302 18.4
6.477 18.3
5.322 15.9
5.993 16.9
5.886 18 2
5.924 16.7
5.478 16.0
5.966 17.7
6.424 20.2
6.344 18.8
6.176 17.8
6.077 19.9
6.248 19.2
6.023 17.7
5.585 18.9
5.939 16.1
5.981 16.7
5.486 16.9
6.104 16.8
5.779 16.7
5.749 15.9
5.981 16 9
5.909 16.7
6.283 16.8
5.829 19.5
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S a m p le  C o d e B r e a k in g  S tren g th  (N ) E lo n g a t io n  (% )
พ 4 M 2 F 1 T 3 6 .5 2 9 1 7 .7

6 .1 3 5 1 5 .5
5 .9 8 3 1 5 .9
6 .1 5 3 1 5 .8
6 .2 0 7 1 7 .7
6 . 0 2 0 1 5 .6
5 .7 0 3 1 6 .8
6 .1 3 4 2 0 . 2

5 .9 4 3 1 9 .2
6 .3 7 9 2 2 .5
5 .8 2 5 2 2 . 0

6 .4 7 2 1 . 8

6 . 1 1 1 1 9 .8
6 .0 5 0 2 2 . 6

6 .3 0 2 2 1 .3
5 .7 8 9 1 9 .8
5 .6 8 9 1 6 .7
5 .5 8 5 1 8 .9
5 .7 7 2 1 6 .3
5 .7 7 2 1 6 .3
5 .8 0 6 16.1
5 .7 9 8 1 8 .9

A v e r a g e 5 .9 9 7 1 7 .9
S D 0 .2 7 4 1 .9
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A p p e n d i x  F  C o lo r  S t r e n g t h  ( K /S  V a lu e )

W a v e
len g th
(m il)

Raw-
s i lk

C o n v e n t io  

nal m e th o d
W 1 M 1 F 1 พ 2 M 1 F 1 พ 3 M l FI พ 4 M 1 F 1

4 0 0 1 .2 8 0 .0 7 1 .3 6 1 .2 4 1 .1 7 1 . 1 2

4 1 0 1 .2 5 0 .0 7 1 .33 1 .23 1 .1 5 1 . 1 2

4 2 0 1.31 0 .0 6 1 .33 1 .2 4 1 .1 8 1 . 2

4 3 0 1 .2 9 0 .0 6 1 .2 8 1 . 2 1 1 .1 4 1 .1 7
4 4 0 1 .2 9 0 .0 6 1 .2 9 1 . 2 1 1 .1 4 1 .1 7
4 5 0 1 .3 9 0 .0 6 1 .3 9 1 .3 2 1 .2 4 1 .2 5
4 6 0 1 .5 2 0 .0 6 1.51 1 .4 4 1 .35 1 .3 6
4 7 0 1 .6 3 0 .0 6 1.61 1 .5 4 1 .4 6 1 .4 7
4 8 0 1.81 0 .0 6 1 .7 9 1.71 1 .63 1 .6 2
4 9 0 2 .0 8 0 .0 7 2 .0 4 1 .9 4 1 .8 5 1 .8 2
5 0 0 2 .2 9 0 .0 7 2 .2 7 2 . 2 2 .0 9 2 .0 3
5 1 0 2 .5 5 0 .0 7 2 .5 3 2 .4 3 2 .3 4 2 .3 1
5 2 0 2 .7 2 0 .0 7 2 .6 9 2 .5 5 2 .5 1 2 .4 5
5 3 0 2 .8 2 0 .0 7 2 .7 8 2 .6 4 2 .5 8 2 .5 0
5 4 0 2 .8 5 0 .0 7 2 .8 1 2 .6 9 2 .6 0 2 .5 1
5 5 0 2 .8 7 0 .0 6 2 .7 8 2 .6 9 2 .6 3 2 .4 8
5 6 0 2 .8 4 0 .0 5 2 .7 8 2 .6 1 2 .6 3 2 .4 7
5 7 0 2 .1 6 0 .0 4 2 .0 8 1 .9 2 1 .9 2 1 .83
5 8 0 1 .5 4 0 .0 3 1 .4 7 1 .3 5 1 .35 1 .2 8
5 9 0 0 .9 5 0 .0 3 0 .9 2 0 . 8 6 0 .8 3 0 . 8

6 0 0 0 .5 4 0 .0 3 0 .5 4 0 .5 1 0 .4 6 0 .4 6
6 1 0 0 .3 1 0 . 0 2 0 .3 2 0 .3 1 0 .2 6 0 .2 7
6 2 0 0 .2 6 0 . 0 2 0 .2 6 0 .2 7 0 . 2 1 0 .2 3
6 3 0

0 . 2 2 0 . 0 2 0 .2 3 0 .2 4 0 .1 8 0 .1 9
6 4 0

0 . 2 0 0 . 0 2 0 . 2 1 0 . 2 2 0 .1 6 0 .1 8
6 5 0 0 .1 9 0 . 0 2 0 .1 9 0 . 2 1 0 .1 5 0 .1 7
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W a v e
le n g th
(n m )

Raw-
s ilk

C o n v e n t io n a l
m e th o d

W 1 M 1 F 1 พ 2 M 1 F 1 W 3 M 1 F 1 พ 4 M 1 F 1

6 6 0 0 .1 8 0 . 0 2 0 .1 9 0 . 2 1 0 .1 5 0 .1 6
6 7 0 0 .1 8 0 . 0 2 0 .1 8 0 . 2 0 0 .1 5 0 .1 6
6 8 0 0 .1 7 0 . 0 2 0 .1 8 0 . 2 0 0 .1 4 0 .1 6
6 9 0 0 .1 6 0 . 0 2 0 .1 7 0 .1 9 0 .1 3 0 .1 5
7 0 0 0 .1 6 0 . 0 2 0 .1 7 0 .1 9 0 .1 3 0 .1 5

W a v e
le n g th  (n m )

W 3 M 2 F 1 พ 3 M 3 F 1 พ 4 M 2 F 1 พ 4 M 3 F 1

4 0 0
1 . 0 1 0 .91 0 .8 7 0 .6 1

4 1 0 1 .0 5 0 .8 5 0 .8 7 0 .5 9
4 2 0 1 .0 6 0 .8 4 0 . 8 6 0 .5 7
4 3 0 1 .0 4 0 .8 0 0 .8 4 0 .5 5
4 4 0 1 .03 0 .7 8 0 .8 5 0 .5 4
4 5 0

1 . 1 0 0 .8 2 0 .9 0 0 .5 7
4 6 0

1 . 2 0 0 .8 7 0 .9 7 0 . 6

4 7 0 1 .2 7 0 .9 2 1 .03 0 .6 3
4 8 0 1 .4 2 1 . 0 0 1 .1 4 0 . 6 8

4 9 0 1 .6 2 1 . 1 2 1.3 0 .7 6
5 0 0 1 .7 9 1 .2 2  1 .4 5 0 .8 3
5 1 0 1 .9 9 1 .34 1 .6 2 0 .9 1
5 2 0 2 .1 4 1 .4 2 1 .7 0 0 .9 6
5 3 0 2 .1 8 1 .4 4  1 .7 4 0 .9 7
5 4 0 2 .1 9 1 .4 3  1 .7 4 0 .9 6
5 5 0

2 . 2 0 1 .4 4 1 .7 3 0 .9 6
5 6 0

2 . 2 0 1 .4 3 1.71 0 .9 3
5 7 0 1 .62 1 . 1 1 1 . 2 2 0 .6 7

U\ oc 0 .8 3 0 .8 4 0 .4 8
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W a v e  le n g th  
(n m )

พ  3 M 2 F 1 พ 3 M 3  F I พ 4 M 2 F 1 พ 4 M 3 F 1

5 9 0 0 .7 2 0 .5 6 0 .5 1 0 .3 1
6 0 0 0 .4 2 0 .3 5 0 .2 9 0 . 2

6 1 0 0 .2 4 0 .2 3 0 .1 8 0 .1 4
6 2 0

0 . 2 0 . 2 1 0 .1 6 0 .1 3
6 3 0 0 .1 7 0 .1 8 0 .1 4 0 . 1 2

6 4 0 0 .1 5 0 .1 7 0 .1 3 0 . 1 2

6 5 0 0 .1 4 0 .1 6 0 . 1 2 0 . 1 1

6 6 0 0 .1 4 0 .1 5 0 . 1 2 0 . 1 0

6 7 0 0 .1 3 0 .1 6 0 . 1 1 0 . 1 0

6 8 0 0 .1 3 0 .1 5 0 . 1 1 0 . 1 0

6 9 0
0 . 1 2 0 .1 4 0 . 1 0 0 . 1 0

7 0 0
0 . 1 2 0 .1 3 0 . 1 0 0 .0 9

W a v e
le n g th  (n m )

พ 4 M 2 F 2 พ 4 M 2 F 3 พ 4 M 2 F 1 T 2 พ 4 M 2 F 1 T 3

4 0 0 0 .9 8 0 .8 3 1 .1 3 1 . 0 2

4 1 0
1 . 0 0 0 .8 3 1 .1 3 1 .0 6

4 2 0 1 .0 3 0 .8 2 1 .1 9 1 .0 7
4 3 0 0 .9 9 0 .8 1 1 .1 8 1 .0 5
4 4 0 0 .9 9 0 .8 2 1 .1 8 1 .0 4
4 5 0 1 .0 7 0 .8 7 1 .2 6 1 . 2 0

4 6 0
1 . 1 2 0 .9 4 1 .3 7 1 .3 0

4 7 0
1 . 2 0 1 . 0 0 1 .4 8 1 .2 8

4 8 0 1 .3 4 1 . 1 1 1 .63 1 .4 3
4 9 0 1 .5 2 1 .2 6 1 .83 1 .6 3
5 0 0

1 . 6 8 1.42 2 .0 5 1 . 8

5 1 0
1 . 8 8 1 .5 8 1 .3 2 2 . 0 0
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W a v e  le n g th  

(n m )
พ 4 M 2 F 2 พ 4 M 2 F 3 พ 4 M 2 F 1 T 2 พ  4 M 2 F 1 T 3

5 2 0 2 .0 3 1 . 6 8 2 .4 6 2 .1 5
5 3 0 2 .0 6 1.71 2 .5 1 2 .1 9
5 4 0 2 .0 6 1.71 2 .5 3 2 . 2 0

5 5 0 2 .0 6 1 .7 0  2 .4 9 2 .3 0
5 6 0 2 .0 7 1 .6 8  2 .4 8 2 .3 0
5 7 0 1.51 1 .1 9 1 .8 4 1 .6 3
5 8 0 1 .0 5 0 .8 1 1 .2 9 1 .1 6
5 9 0 0 .6 5 0 .4 8 0 .8 1 1 .1 7
6 0 0 0 .3 6 0 .2 6 0 .4 7 0 .4 3
6 1 0

0 . 2 1 0 .1 8 0 .2 8 0 .2 5
6 2 0 0 .1 8 0 .1 6 0 .2 4 0 . 2 1

6 3 0 0 .1 5 0 .1 5 0 . 2 0 .1 8
6 4 0 0 .1 4 0 . 1 0 0 .1 9 0 .1 6
6 5 0 0 .1 3 0 . 1 2 0 .1 8 0 .1 5
6 6 0

0 . 1 2 0 . 1 2 0 .1 7 0 .1 5
6 7 0

0 . 1 2 0 . 1 1 0 .1 7 0 .1 4
6 8 0

0 . 1 2 0 . 1 1 0 .1 7 0 .1 4
6 9 0

0 . 1 1 0 . 1 0 0 .1 6 0 .1 3
7 0 0

0 . 1 1 0 . 1 0 0 .1 6 0 .1 3
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A p p e n d i x  G  P la s m a  a n d  C o n v e n t io n a l  T r e a t m e n t

T h e  o b j e c t iv e  o f  th is  a d d it io n a l e x p e r im e n t  w a s  to  a d d r e ss  th e  f in a l r e su lts  o f  
a b o u t 1 0 %  d e g u m m in g  e f f ic ie n c y  b y  p la s m a  i f  h o t w a te r  or m in d  s o lu t io n  c o u ld  

fu rth er  r e m o v e  s e r ic in . T h e  c o n d it io n  o f  p la s m a  w a s  d is c h a r g e  p o w e r  at 2000 (W a tt) ,  
e x p o s u r e  t im e  at 10 (m in ) ,  o x y g e n  g a s  at 500 c c /r n in , te m p era tu r e  at 25°c and  

e le c tr o d e  d is ta n c e  at 23.5 c m . T h e  a v e r a g e  w e ig h t  lo s s  o f  s i lk  f ib e r s  b y  p la s m a  w a s
5.31 ± 0.15. A fte r  th at th e  trea ted  s i lk  fib er  w e r e  fu rth er  trea ted  fo r  v a r y in g  t im e  at
10. 20.30 an d  4 5  m in  u s in g  f ix e d  c o n c e n tr a t io n  o f  d e g u m m in g  a g e n t  to  s tu d y  th e  
e f f e c t  o f  t im e  trea tm e n t. In o rd er  to  s tu d y  th e  e f f e c t  o f  c o n c e n tr a t io n , 4  d iffe r e n t  
c o n c e n tr a t io n s  w e r e  v a r ie d  w h ic h  w e r e  0 %  (w a te r ) , 1 0% , 50% a n d  100% 
( c o n v e n t io n a l)  a n d  a ls o  b y  f ix in g  th e  t im e  trea tm e n t at 4 5  m in .

V a r y in g  t im e  trea tm en t
F ix  c o n c e n tr a t io n  b y  f o l lo w in g  th e  c o n c e n tr a t io n  o f  th e  c o n v e n t io n a l  m e th o d : S ilk  
s a m p le s  a re  trea te d  w ith  a lk a lin e  s o lu t io n  ( 10  g /L  s o a p  a n d  2  g /L  s o d iu m  c a r b o n a te  
in  a  l iq u o r  ra tio  o f  1 :3 0  ( s i lk  (g ): a lk a lin e  s o lu t io n  (n iL )) )

4 5  m in
S a m p le
n u m b e r

A v e r a g e  
w e ig h t  b e fo r e

A v e r a g e  
w e ig h t  a fter

% w e ig h t  lo s s %  A v e r a g e  
w e ig h t  lo s s

1 0 .2 8 9 0 0 .2 2 9 4 2 0 .6 4 1 9 .8 0  ± 0 . 6 9
2 0 .3 2 0 5 0  2 6 0 1 1 8 .8 3
3 0 .3 3 2 8 0 .2 6 8 0 1 9 .4 7
4 0 .3 0 0 9 0 .2 4 0 2 2 0 .1 9
5 0 .3 2 8 9 0 .2 6 3 6 1 9 .8 6

3 0  m in
S a m p le
n u m b e r

A v e r a g e  
w e ig h t  b e fo r e

A v e r a g e  
w e ig h t  a fter

% w e ig h t  lo s s %  A v e r a g e  
w e ig h t  lo s s

1 0 .3 0 7 0 0  2 4 2 3 2 1 .0 7 1 9 .5 3  ±  1 .1 6
า 0 .3 5 4 3 0  2 8 8 4 1 8 .61
3 0 .3 0 8 6 0 .2 5 0 9 1 8 .71
4 0 .3 0 1 5 0 .2 3 9 7 2 0 .4 9
5 0 .3 0 2 2 0 .2 4 5 5 1 8 .7 6



94

2 0  m in
S a m p le
n u m b e r

A v e r a g e  
w e ig h t  b e fo r e

A v e r a g e  
w e ig h t  a fter

%  w e ig h t  lo s s %  A v e r a g e  
w e ig h t  lo s s

1 0 .3 1 9 1 0 .2 5 4 9 2 0 . 1 1 1 9 .6 4  ±  1 .4 4
2 0 .3 1 3 1 0 .2 5 0 8 1 9 .8 9
ทj 0 .3 1 3 0 0 .2 5 6 2 1 8 .1 4
4 0 .3 2 0 6 0 .2 5 1 1 2 1 . 6 8

5 0 .3 5 0 5 0 .2 8 6 1 1 8 .3 6

1 0  m in
S a m p le
n u m b e r

A v e r a g e  
w e ig h t  b e fo r e

A v e r a g e  
w e ig h t  a fter

%  w e ig h t  lo s s %  A v e r a g e  
w e ig h t  lo s s

1 0 .3 6 3 5 0 .2 9 3 9 1 9 .1 5 1 9 .8 2  ± 0 .7 1
2 0 .3 5 3 7 0 2 8 4 2 1 9 .6 7
3 0 .3 6 1 9 0 .2 9 2 2 1 9 .2 5
4 0 .3 0 0 0 0 .2 3 7 4 2 0 . 8 8

5 0 .3 2 9 8 0 .2 6 3 3 2 0 .1 5

V a r y in g  c o n c e n tr a t io n  o f  d e g u m m in g  a g e n t  
F ix  t im e  trea tm en t: 4 5  m in  
0  %  ( P u r e  W a t e r )

S a m p le
n u m b e r

A v e r a g e  
w e ig h t  b e fo r e

A v e r a g e  
w e ig h t  a fter

%  w e ig h t  lo s s %  A v e r a g e  
w e ig h t  lo s s

1 0 .3 2 1 0 0 2 3 0 8 7 3 .8 2 3 .6 1  ± 0  18
2 0 .3 3 0 0 0 .3 1 8 6 3 .4 5o3 0 .3 3 0 5 0 .3 1 8 5 3 .6 2
4 0 .3 0 9 8 0 .2 9 8 7 3 .5 7
5 0 .3 3 8 8 0 .3 2 5 6 3 .8 9

1 0  %
S a m p le
n u m b e r

A v e r a g e  
w e ig h t  b e fo r e

A v e r a g e  
w e ig h t  a fter

%  w e ig h t  lo s s %  A v e r a g e  
w e ig h t  lo s s

1 0 .3 4 6 3 0 2 2 7 5 9 2 0 .3 5 1 9 .7 7  ± 0 . 4 4
2 0  3 3 0 7 0 .2 6 5 9 1 9 .6 1'ๅ3 0 .3 2 7 7 0 .2 6 2 4 1 9 .9 4
4 0 .3 0 0 9 0 .2 4 3 3 1 9 .1 6
5 0 .3 1 2 0 0 .2 5 0 3 1 9 .7 8

50%
S a m p le
n u m b e r

A v e r a g e  
w e ig h t  b e fo r e

A v e r a g e  
w e ig h t  a fter

%  w e ig h t  lo s s %  A v e r a g e  
w e ig h t  lo s s

1 0 .4 1 1 8 0 .3 3 2 2 1 9 .3 3 1 9 .7 5  ± 0 . 5 8
ๆ 0 .3 2 1 5 0 .2 5 5 2 2 0 .6 2''รJ 0 .3 2 3 3 0 .2 5 9 7 1 9 .6 9
4 0  3 2 1 8 0 2 5 9 5 1 9 .3 6
5 0 .3 4 7 2 0 .2 7 6 6 2 0 .3 2
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F ig u r e  («1  E f fe c t  o f  t im e  trea tm e n t o n  s ilk  f ib e r  w e ig h t  lo s s  (F ix  c o n c e n tr a t io n  b y  
f o l lo w in g  th e  c o n c e n tr a t io n  o f  th e  c o n v e n t io n a l  m e th o d ) .

Concentration of degumming agent

F ig u r e  G 2  E f fe c t  o f  c o n c e n tr a t io n  o f  d e g u m m in g  a g e n t  o n  s ilk  f ib er  w e ig h t  lo s s  (F ix  
t im e  trea tm e n t at 4 5  m in ) .

In it ia lly , th e  a v e r a g e  w e ig h t  lo s s  o f  s i lk  f ib e r s  b y  p la s m a  trea ted  w a s  5 .3 1  ±
0 .1 5  % . T h e  a d d it io n a l  a v e r a g e  w e ig h t  lo s s  o f  1 0 , 2 0 . 3 0  a n d  4 5  m in  w e r e  1 9 .8 2  ±
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0 .7 1  % , 1 9 .6 4  ±  1 .4 4  % , 1 9 .5 3  ±  1 .1 6  % and  1 9 .8 0  ±  0 .6 9  % r e s p e c t iv e ly  w h ic h  w a s  
a d d ed  up to  to ta l w e ig h t  lo s s  o f  2 5 .1 3  ±  0 .8 6  % . 2 4 .9 5  ±  1 .5 9  % , 2 4 .8 4  ±  1.31 %  and
2 5 .1 1  ±  0 .8 4  %  r e s p e c t iv e ly .  T h e  a d d it io n a l  a v e r a g e  w e ig h t  lo s s  o f  0  % , 10 % , 2 5  %  
an d  1 0 0  % c o n c e n tr a t io n  o f  d e g u m m in g  a g e n t  w e r e  3 .6 1  ± 0 . 1 8  % . 1 9 .7 7  ±  0 .4 4  % , 
1 9 .7 5  ±  0 .5 8  %  a n d  1 9 .8 0  ±  0 .6 9  %  r e s p e c t iv e ly  w h ic h  w a s  a d d ed  to  th e  in it ia l  resu lt  
o f  p la s m a  tr e a tm e n t to  o b ta in  th e  to ta l a v e r a g e  w e ig h t  lo s s  o f  8 .9 2  =  0 .3 3  % , 2 5 .0 8  ±  
0 .5 9  % , 2 5 .0 6  ±  0 .9 0  %  an d  2 5 .1 1  ±  0 .8 4  % . T h e  m in d  s o lu t io n  (1 0 %  d e g u m m in g  
s o lu t io n )  an d  1 0  m in  w a s  th e  m in im iz e d  c o n d it io n  to  fu rth er p r o v id e  th e  a d d it io n a l  
a v e r a g e  w e ig h t  lo s s  w h ic h  w a s  a d d ed  to  th e  in it ia l  r e su lt  b y  p la s m a  trea tm e n t and  

y ie ld e d  th e  to ta l a v e r a g e  w e ig h t  lo s s  o f  2 5 .1 3  ±  0 .8 6  %  a n d  2 5 .0 8  ±  0 .5 9  % .

E x a m p le  for  c a lc u la t io n  o f  5 0  % o f  th e  a lk a lin e  s o lu t io n
C o n v e n t io n a l  m e th o d : S ilk  s a m p le s  are trea ted  w ith  a lk a lin e  s o lu t io n  ( 1 0  g /L  so a p  
and  2  g /L  s o d iu m  c a r b o n a te  in a  l iq u o r  ra tio  o f  1 :3 0  ( s i lk  (g ):  a lk a lin e  s o lu t io n  
(m L )) )

L or 1 0 0  %  o f  th e  a lk a lin e  s o lu t io n : W e ig h t  o f  s i lk  is  1 .7 2 5 9  g  s o  fro m  th e  l iq u o r  
ra tio n  o f  1 :3 0  th en  th e  w a te r  w a s  u se d  5 1 .7 7 7  m L . th e  so a p  w a s  u se d  0 .5 1 7 7  g  and  
th e  s o d iu m  c a r b o n a te  w a s  u se d  0 .1 0 3 5  g.

't h en  for 5 0  %  o f  a lk a lin e  s o lu t io n : W e ig h t  o f  s i lk  is  1 .7 2 5 9 . w a te r  w a s  u s e d  5 1 .7 7 7  
m L , th e  so a p  w a s  u se d  0 .2 5 8 9  g  a n d  th e  s o d iu m  ca r b o n a te  w a s  u se d  0 .0 5 1 8  g .



97

C U R R I C U L U M  V I T A E

N a m e :  M s. S a r o s  S a la k h u m
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