
C H APT E R  I I I

EXPERIMENTAL

3 . 1  CHEMICALS AND INSTRUMENTS

L i s t s  o f  m a t e r i a l s ,  c h e m i c a l s ,  i n s t r u m e n t s  a nd  

e q u i p m e n t  e m p l o y e d  i n  t h i s  r e s e a r c h  w o r k  a r e  t a b u l a t e d  

be  l o w  ะ

TABLE 3 . 1  D e t a i l  o f  m a t e r i a l s  u s e d

Name o f  m a t e r i a l s S o u r c e s

Raw s i l k  f i b r e s  (B o m b yx  m o r i ) CHOON THAI  S IL K

( PETCHBOON)

D y e s t u f f  " S u p r a n o l  F a s t  O r a n g e B a y e r

GSN 140%"

D y e s t u f f  " K a y a c y l  s k y  B l u e  R" S u m i t o m o
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TABLE 3 . 2  D e t a i l  o f  c h e m i c a l s  u s e d

Name o f  C h e m i c a l s S o u r c e s R e m a rk s

N , N ’ - rn e t  h y l e n e b i s a c r y l  a m id e  

( N , N ’ -M B A )

FLUKA ANAL -  GRADE

M a n g a n e s e ( I I I ) a c e t y l a c e t o n a t e  

( M n ( a c a c ) 3 )

MERCK ANAL -  GRADE

P e r c h l o r i c  a c i d BDH ANAL -  GRADE

G l a c i a l  a c e t i c  a c i d BDH ANAL -  GRADE

S o d iu m  l a u r y l s u l p h a t e  

( N a t r i u m  d o d e c y l s u 1 f a t e )

FLUKA ANAL -  GRADE

A c e t o n e C o m m e r c i a l  g r a d e

P y r i d i n e UNI VAR ANAL -  GRADE

F o r m i c  a c i d BDH ANAL -  GRADE
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TABLE 3 . 3  D e t a i l  o f  i n s t r u m e n t s  and. e q u i p m e n t  u s e d

Name o f  i n s t r u m e n t s  a n d  e q u i p m e n t S o u r c e s

U V - V i s i b l e  S p e c t r o p h o t o m e t e r PERKIN ELMER MODEL 550

I n f r a r e d  S p e c t r o p h o t o m e t e r SHIMADZU IR  -  440

T e n s i l e  s t r e n g t h  T e s t e r INSTRON MODEL 1026

J e t  D y e i n g  M a c h i n e WERNER M A TH IS 'A G

D i f f e r e n t i a l  T h e r m a l  A n a l y z e r SHIMADZU DT- 3 0

S c a n n i n g  E l e c t r o n  M i c r o s c o p e JEOL MODEL JS M -  T20
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3 . 2  PREPARATION OF RAW MATERIALS FOR GRAFTING REACTION

3 . 2 . 1  P u r i f i c a t i o n  o f  Raw s i l k  F i b r e s

The  ra w  s i l k  f i b r e s  w e r e  p u r i f i e d  b y  s c o u r i n g  

( d e g u m m i n g )  i n  an a q u e o u s  s o l u t i o n  c o n t a i n i n g  8 -15%  o f  t h e  

w e i g h t  o f  f i b r e s  ( o w f ) s o a p  s o l u t i o n  a nd  s o d i u m  c a r b o n a t e  

5 -8% o w f  a t  9 0 ° c  f o r  2 h o u r s .  T h e y  w e r e  t h e n  w a s h e d  w i t h

0 .1%  s o l u t i o n  o f  s o d i u m  c a r b o n a t e  a t  4 0 - 5 0 ° C  f o r  1 / 2  h o u r  

a nd  r i n s e d  w i t h  c o o l  w a t e r  t h o r o u g h l y  2 - 3  t i m e s .

3 . 2 . 2  P u r i f i c a t i o n  and  R e c r y s t a l l i z a t i o n  o f  N , N ’ ~ 

m e t h y l e n e b i s a c r y l a m i d e  < N , N ’ -M B A )

1.  D i s s o l v e d  N , N ’ -MBA w i t h  t h e  m in im u m  a m o u n t  

o f  a c e t o n e  b y  a d d i n g  a s m a l l  p o r t i o n  o f  a c e t o n e  t o  N , N ’ -  MBA 

i n  a r o u n d  b o t t o m  f l a s k  e q u i p p e d  w i t h  a r e f l u x i n g  c o n d e n s e r .  

B o i l i n g  s t o n e s  w e r e  a d d e d  t o  t h e  r o u n d  b o t t o m  f l a s k  i n  o r d e r  

t o  m a i n t a i n  c o n s t a n t  b o i l i n g  a nd  t o  a v o i d  s u p e r h e a t i n g  a n d  

b u m p i n g  o f  t h e  l i q u i d  s o l u t i o n .

2 .  H e a t e d  t h e  s o l u t i o n  t o  4(Jc’ c

3 .  A d d e d  t h e  m in im u m  a m o u n t  o f  a c e t o n e  w h i c h  

c o n t a i n e d  t h e  d i s s o l v e d  N , N ’ -MBA t h r o u g h  t h e  c o n d e n s e r .
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4 .  S u b s e q u e n t l y  f i l t e r e d  t h e  c l e a r  s o l u t i o n  

t h r o u g h  t h e  f l u t e d  f i l t e r  p a p e r .

5 .  A l l o w e d  t h e  r e c r y s t a l l i z a t i o n  t o  t a k e  p l a c e  

by  . c o o l i n g  t h e  s o l u t i o n  t o  ro om  t e m p e r a t u r e .  T h en  c o o l e d  

t h e  s o l u t i o n  i n  t h e  r e f r i g e r a t o r  s o  t h a t  t h e  g r o w t h  o f  t h e  

c r y s t a l  c o u l d  o c c u r .

6 .  T hen  f i l t e r e d  t h e  c r y s t a l l i z e d  s o l i d  

t h r o u g h  a B u c h n e r  f u n n e l .

7 .  D r i e d  t h e  f i l t e r  c a k e  a t  5 0 ° 0  f o r  1 - 2  h o u r s .

3 . 3  GRAFT COPOLYMERIZATION OF N ,N » ~  MBA ONTO S I L K  F IBRES BY 

MANGANESE( I I I )  ACETYLACETONATE 1 2 3

1.  W e ig h e d  t h e  p u r i f i e d  s i l k  f i b r e s  o f  พ 1 g ra m s  

a n d  a d d e d  th e m  i n  t h e  r e a c t i o n  f l a s k .

2 .  D i s s o l v e d  M n ( a c a c  3 i n  g l a c i a l  a c e t i c  a c i d .

To t h i s  a c i d i c  s o l u t i o n  was a d d e d  d i s t i l l e d  w a t e r .

3 .  A d d e d  s o d i u m  l a u r y l s u l f a t e  s o l u t i o n  i n t o  t h e

a b o v e  s o l u t i o n  a n d  t h e n  s t i r r e d  t h o r o u g h l y .
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TABLE 3 . 4  F o r m u l a  u s e d  i n  t h e  g r a f t i n g  r e a c t i o n  o f  N , N ’ -MBA 

o n t o  s i l k  f i b r e s

F o r m u l a M n ( a c a c ) 3 

( m o l e - 1  1 )

g l a c . a c e t i c  â 

( m o l e - 1 1 )

N, N ’

( m o l e

-MBA

- l " 1 )

1A 0 . 5 X 1 0 ~ 3 5 ( 0 . 5 X 1 0 “ 3 ) 2 . 5 X 1 0 " 3

IB 1 . 5 X 1 0 " 3 5 ( 1 . 5 X 1 0 “ 3 ) 2 . 5 X I O " 3

1C 2 . 5 X i o " 3 5 ( 2 . 5 X i o " 3 ) 2 . 5 X 1 0 " 3

2A 0 . 5 X 1 0 " 3 5 ( 0 . 5 X i o " 3 ) 5 . 0 X i o " 3

2B 1 . 5 X 1 0 " 3 5 ( 1 . 5 X i o " 3 ) 5 . 0 X i o " 3

2C 2 . 5 X 1 0 “ 3 5 ( 2 . 5 X i o " 3 ) 5 . 0 X i o " 3

3 A 0 . 5 X 1 0 ~ 3 5 ( 0 . 5 X 10 "  3 ) 7 . 5 X 1 0 “ 3

3B 1 . 5 X 1 0 " 3 5 ( 1 . 5 X 1 0 ~ 3 ) 7 . 5 X i o " 3

3C 2 . 5 X i o " 3 5 ( 2 . 5 X 1 0 ~ 3 ) 7 . 5 X 1 0 ~ 3

4A 0 . 5 X i o " 3 5 ( 0 . 5 X 1 0 “ 3 ) 1 0 . 0 X 1 0 " 3

4B 1 . 5 X i o " 3 5 ( 1 . 5 X i o " 3 ) 1 0 . 0 X 1 0 ~ 3

4C 2 . 5 X 1 0 ~ 3 5 ( 2 . 5 X i o " 3 1 0 . 0 X i o " 3

5A 0 . 5 X i o " 3 5 ( 0 . 5 X i o " 3 ) 1 5 . 0 X 1 0 " 3

5B 1 . 5 X i o " 3 5 ( 1 . 5 X i o " 3 ) 1 5 . 0 X i o " 3

5C 2 . 5 X i o " 3 5 ( 2 . 5 X 1 0 " 3 1 5 . 0 X 1 0 " 3

W e i g h t  o f  s i l k  = 1 gm; CHClO^J = 7 . 5  X 1 0 ~ 3 m o l e - 1 " 1 ;

CNaLSD = 2 . 0  X 10 3 m o l e - 1  1 ; Temp = 5 0 ° C ;  T im e  = 2 h r s  

L i q u o r  r a t i o  = 100 ะ 1 ( L i q u o r  r a t i o  i s  t h e  r a t i o  b y  w e i g h t

o f  t h e  d y e b a t h  t o  t h e  m a t e r i a l  t o  be  d y e d )
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4 .  P o u r e d  t h e  s o l u t i o n  m i x t u r e  f r o m  3)  i n t o  t h e  

r e a c t i o n  f l a s k  i m m e d i a t e l y  u n d e r  t h e  f l o w  o f  n i t r o g e n  g a s  

w i t h  a r a t e  o f  120 d r o p s  p e r  m i n u t e .  T he  r e a c t i o n  was 

s t a r t e d  b y  s t i r r i n g  m e c h a n i c a l l y  a t  250  rpm w i t h  h e a t i n g  

w i t h i n  t h e  r a n g e  5 0 ° j H l ° C .

5 .  T h en  a d d e d  HC104 a f t e r  t h e  n i t r o g e n  g a s  was 

p a s s e d  t h r o u g h  t h e  r e a c t i o n  f l a s k  a n d  s u b s e q u e n t l y  t h e  

n i t r o g e n  g a s  was p a s s e d  t h r o u g h  a g a i n  f o r  30 m i n u t e s  i n t o  

w h i c h  t h e  s o l u t i o n  o f  N , N ’ -MBA w a s . p o u r e d .

6 .  I t  i s  n o t e d  t h a t  a l l  t h e  g r a f t i n g  r e a c t i o n s  

w e r e  c a r r i e d  o u t  u n d e r  a n i t r o g e n  a t m o s p h e r e  a t  t h e  

t e m p e r a t u r e  o f  5 0 ° c  f o r  2 h o u r s .

7 .  A t  t h e  e nd  o f  t h e  r e a c t i o n ,  f i l t e r e d  t h e  

r e a c t i o n  s o l u t i o n  a n d  t h e n  w a s h e d  t h e  s i l k  f i b r e s  t o g e t h e r  

w i t h  t h e  h o m o p o l y m e r  on t h e  f i l t e r  p a p e r  t h o r o u g h l y  t h r e e  

t o  f o u r  t i m e s  w i t h  w a t e r .  The  s o l i d  s u b s t a n c e s  w e r e  

d r i e d  i n  a v a c uu m  o v e n  a t  6 0 ° c  u n t i l  c o n s t a n t  w e i g h t ;  t h e y  

w e r e  t h e n  p l a c e d  i n  a d e s i c c a t o r  o v e r  s i l i c a - g e l  f o r  

30 m i n u t e s ,  a nd  w e i g h e d  as พ 2 g r a m s .  8

8 .  W ashed  t h e  g r a f t e d  s i l k  f i b r e s  f r o m  7 )  

t h o r o u g h l y  a g a i n  w i t h  w a t e r  u n t i l  t h e  c l e a r  f i l t r a t e  was

a c h i e v e d .
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9 .  D r i e d  t h e  w a s h e d  a nd  a i r - d r i e d  g r a f t e d  s i l k  

f i b r e s  i n  t h e  o v e n  a t  6 0 ° c  t o  a c h i e v e  a c o n s t a n t  w e i g h t ,  

k e p t  i n  a d e s i c c a t o r  o v e r  s i l i c a - g e l  f o r  3 0  m i n u t e s ,  a nd  

w e i g h e d  as  พ3 g r a m s .

' F rom t h e  w e i g h t s  o f  t h e  g r a f t  c o p o l y m e r  on t h e  s i l k  

f i b r e s ,  t h e  p e r c e n t  g r a f t i n g  a n d  t h e  p e r c e n t  o f  h o m o p o l y m e r  

w e r e  c a l c u l a t e d  b y  t h e  f o l l o w i n g  e q u a t i o n s .

p e r c e n t  g r a f t i n g ( พ 3_ ะ_ พ  1 ) X 100 ...................... ( 3 . 1 )

พ.

p e r c e n t  h o m o p o l y m e r  = (พ^ -  พ .,.) X 100 ...................... ( 3 . 2 )

พ 1

w h e r e

พ.

พ,

t h e  w e i g h t  o f  u n g r a f t e d  s i l k  f i b r e s

t h e  w e i g h t  o f  g r a f t e d  s i l k  f i b r e s  b e f o r e

e x t r a c t i n g  t h e  h o r a o p o l y m e r .

t h e  w e i g h t  o f  g r a f t e d  s i l k  f i b r e s  a f t e r

e x t r a c t i n g  t h e  h o m o p o l y m e r .

3 . 4  CHARACTERIZATION OF N - N ’ -MBA GRAFTED S I L K  F IBRES

3 . 4 . 1  I n f r a r e d  S p e c t r o s c o p y

The  i n f r a r e d  s p e c t r a  o f  u n g r a f t e d  s i l k  

f i b r e s ,  N , N ’ -MBA a n d  N , N ’ -MBA g r a f t e d  s i l k  f i b r e s  w e r e  

m e a s u r e d  w i t h  an i n f r a r e d  s p e c t r o p h o t o m e t e r  u s i n g  K B r  p e l l e t s ,
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3 . 5  DETERMINATION OF PHYSICAL PROPERTIES S I G N I F I C A N T L Y  

RELEVANT TO GRAFT COPOLYMERIZATION OF N , N ’ -  MBA ONTO 

S I L K  F I BRES

3 . 5 . 1  T e n s i l e  s t r e n g t h  a n d  E l o n g a t i o n .

T e n s i l e  t e s t s  w e r e  p e r f o r m e d  on t h e  s i l k  

f i b r e s  by  s i n g l e  s t r a n d  T e s t  c o n d i t i o n e d  a t  21 _ f2~c and 

65% RH i n  a c c o r d a n c e  w i t h  t h e  s t a n d a r d  t e s t  m e t h o d  o f  

J I S  L 2310  -  1979 R [ A p p e n d i x  AD.

An I n s t r o n  m a c h i n e  m o d e l  1026 was u s e d  w i t h  ล. 

g a g e  l e n g t h  o f  50 cm a n d  a c r o s s h e a d  s p e e d  o f  300 mm-min  1 

T y p i c a l l y ,  10 s p e c i m e n s  w e r e  t e s t e d  w i t h  a max imum l o a d  

o f  500  gm. The  t e n s i l e  p r o p e r t i e s ,  n a m e l y  t e n s i l e  s t r e n g t h  

a nd  e l o n g a t i o n  w h i c h  w e r e  o f  s i g n i f i c a n t  i m p o r t a n c e  t o  

t h i s  w o r k ,  w e r e  c a l c u l a t e d .

3 . 5 . 2  T h e r m a l  P r o p e r t i e s

Th e  t h e r m a l  b e h a v i o r  o f  u n g r a f t e d  s i l k  f i b r e s  

a n d  N , N ’ - M B A - g r a f t e d  s i l k  f i b r e s  was e x a m i n e d  u n d e r  a

D i f f e r e n t i a l  T h e r m a l  A n a l y z e r  ( DTA 1.

The  t h e r m a l  c u r v e s  o f  u n g r a f t e d  s i l k  f i b r e s  

a nd  o f  N , N ’ - M B A - g r a f t e d  s i l k  f i b r e s  w e r e  r e c o r d e d  on t h e



48

DTA i n s t r u m e n t  a t  a h e a t i n g  r a t e  o f  1 0 ° c / m i n .  The  s a m p l e  

w e i g h t  was 7 mg a n d  was p u t  i n  a s e a l a b l e  a l u m i n u m  p a n .  

The  s e a l e d  a l u m i n u m  c e l l  was s w e p t  w i t h  n i t r o g e n  g a s  a t  t h e  

f l o w  r a t e  o f  30 m l / m i n .  i n  a t e m p e r a t u r e  r a n g e  o f  4 0 0 - 5 0 0 ° C .

3 . 5 . 3  S u r f a c e  C h a r a c t e r i s t i c s

The  s u r f a c e  c h a r a c t e r i s t i c s  o f  N , N ’ - M BA-  

g r a f t e d  s i l k  f i b r e s  w e r e  i n v e s t i g a t e d  by  s c a n n i n g  e l e c t r o n  

mi  c r o s c o p y .

The  s a m p l e s  o f  s i l k  f i b r e s  w e r e  a t t a c h e d  

t o  t h e  SEM s t u b s  by  s t i c k y  t a p e s .  Th e  s a m p l e s  w e r e  t h e n  

g o l d  c o a t e d  i n  20 nin t h i c k n e s s .

3 . 5 . 4  D y e a b i l i t . y  P r o p e r t y  o f  t h e  G r a f t e d  s i l k  F i b r e s

The  d y e a b i l i t y  p r o p e r t y  o f  t h e  g r a f t e d  s i l k  

f i b r e s  was s t u d i e d  t o  i n v e s t i g a t e  t h e  e x t e n t  o f  g r a f t i n g  

e f f i c i e n c y .

3 . 5 . 4 . 1  M a t e r  i  a 1 ร

F i b r e s :  The  u n g r a f t e d  s i l k  f i b r e s  a nd

15 s a m p l e s  o f  t h e  g r a f t e d  s i l k  f i b r e s  w e r e  d y e d .
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D y e s t u f f s  i n  t h e  d y e i n g  p r o c e s s :  The  

c o m m e r c i a l  d y e s t u f f s  w h i c h  w e r e  u s e d  w i t h o u t  a n y  f u r t h e r  

p u r i f i c a t i o n  w e r e  t h e  f o l l o w i n g :

a .  S u p r a n o l  F a s t  O r a n g e  GSN 140% 

( C . I .  A c i d  O r a n g e  5 3 ,  C . I .  Nu mb e r  = 2 4 7 8 0 ,  M i l l i n g  t y p e ) .  

I t s  c h e m i c a l  s t r u c t u r e  i s  as  f o l l o w s :

HO ( o ) x

b .  K a y a c y l  s k y  B l u e  R w i t h  

( C . I .  A c i d  B l u e  6 2 ,  C . I .  Number  = 6 2 0 4 5 ,  L e v e l l i n g  t y p e ) .  

I t s  c h e m i c a l  s t r u c t u r e  i s  as  f o l l o w s :

R e a g e n t s  a i d i n g  t h e  d y e i n g :  A c e t i c

a c i d ,  f o r m i c  a c i d  a n d  p y r i d i n e  w e r e  o f  c h e m i c a l l y  p u r e  g r a d e .
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S o l v e n t  f o r  d y e i n g  a n d  s o a p i n g :  

D i s t i l l e d  w a t e r  was u s e d  f o r  d y e i n g  and. s o a p i n g .

3 . 5 . 4 . 2  D y e i n g  M e t h o d

Th e  s i l k  f i b r e s  w e r e  e x h a u s t i v e l y  

d y e d  u s i n g  a j e t  d y e i n g  m a c h i n e  i n  b e a k e r  t y p e  ( W e r n e r  

M a t h i s  AG, S w i t z e r l a n d )  h a v i n g  a p r o g r a m m a b l e  h e a t i n g  a nd  

c o o l i n g  c y c l e .

Th e  l i q u o r  r a t i o  was 50 ะ 1.  The  

l i q u o r ,  c o n t a i n i n g  t h e  2% d y e s t u f f  b a s e d  on w e i g h t  f i b r e s ,

was a d j u s t e d  t o a pH v a l u e o f  5 w i t h  t h e a d d i t i o n o f

30% a c e t i c  a c i d f o r  d y e i n g w i t h S u p r a n o l F a s t  O r a n g e

GSN 140%,  a n d  was a d j u s t e d  t o a pH v a l u e  o f 4 w i t h t h e

a d d i t i o n  o f  10% f o r m i c  a c i d  f o r d y e i n g  w i t h K a y a c y 1 Sky

B l u e  R.

The  d y e i n g  was s t a r t e d  a t  3 0 ° c  a nd  

t h e  t e m p e r a t u r e  was i n c r e a s e d  a t  a r a t e  o f  l ° c  p e r  m i n u t e  

t o  9 0 ° c .  Th e  t o t a l  d y e i n g  t i m e  was 110 m i n u t e s .  A f t e r  

c o m p l e t i o n  o f  t h e  d y e i n g ,  t h e  s a m p l e s  w e r e  w a s h e d  w i t h  

c o l d  w a t e r  u n t i l  t h e  f i n a l  wash  s o l u t i o n  was c l e a r .  T h en  

t h e  s a m p l e s  w e r e  w a s h e d  w i t h  h o t  w a t e r  a t  5 0 ° c  f o r  15 

m i n u t e s  ( L i q u o r  r a t i o  was 75 ะ 1;  1 gm o f  t h e  m a t e r i a l  a nd

75 ml  as  t h e  v o l u m e  o f  t h e  s o l u t i o n ) .
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T h e y  w e r e  t h e n  r i n s e d  w i t h  c o l d  w a t e r  a nd  

d r i e d  i n  a i r .  Th e  d e t a i l e d  d y e i n g  a n d  w a s h i n g  p r o c e s s e s  

w e r e  s c h e m a t i c a l l y  d e p i c t e d  i n  F i g u r e  3 . 1 .

90*c

DYEING 70 c r inse

WASHING

5 0 *c

FIGURE 3 . 1  S c h e m a t i c  d i a g r a m  o f  t h e  d y e i n g  a n d  

w a s h i n g  p r o c e s s e s

3 . 4 . 5 . 3  C a l i b r a t i o n  C u r v e  f o r  t h e  D y e i n g  

P r o c e s s

I n  o r d e r  t o  d e t e r m i n e  t h e  a m o u n t  o f  

d y e s t u f f s  d y e d  on t h e  s i l k  f i b r e s ,  a c a l i b r a t i o n  c u r v e  o f  

t h e  v i r g i n  d y e s t u f f  was c o n s t r u c t e d .  T h e  d y e  d e p o s i t e d  on 

t h e  f i b r e s  c o u l d  be e x t r a c t e d  and  e v a l u a t e d  a c c c r d i n g l y .
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a)  C o n c e n t r a t i o n  o f  s t o c k  s o l u t i o n  

o f  a c i d  d y e s t u f f s  f o r  t h e  d y e i n g  

p r o c e s s

1.  The  q u a n t i t i e s  o f  d y e d  s i l k -  

f i b r e s  w e r e  e x t r a c t e d  b y  50% a q u e o u s  p y r i d i n e .  A f t e r  

e x t r a c t i n g ,  t h e  d y e  s o l u t i o n  was d i v i d e d  i n t o  t w o  p a r t s .  

150 ml  o f  t h e  s o l u t i o n  was p i p e t t e d  t o  a 2 5 0 - m i  b e a k e r .

2 .  The  s o l u t i o n  was t h e n  e v a p o 

r a t e d  t o  d r y n e s s  u n t i l  t h e  c o n s t a n t  w e i g h t  o f  t h e  d y e s t u f f  

was o b t a i n e d .  The  c o n c e n t r a t i o n  o f  t h e  d y e  s o l u t i o n  i n  mg / 1  

was c o m p u t e d  as s hown  i n  T a b l e  E . l .

b ) M e a s u r e m e n t  o f  " A b s o r b a n c e "  o f  

t h e  d y e  s o l u t i o n  a t  v a r i o u s  

c o n c e n t r â t ,  i o n s

1.  Th e  s e c o n d  p a r t  o f  t h e  d y e  

s o l u t i o n  f r o m  a> was d i l u t e d  i n  an a p p r o p r i a t e  c o n c e n t r a t i o n  

f o r  t h e  m e a s u r e m e n t  o f  " a b s o r b a n c e "  on a v i s i b l e  s p e c t r o 

p h o t o m e t e r  a t  4 0 0 - 7 0 0  nm w a v e l e n g t h .  Th e  w a v e l e n g t h  a t  

w h i c h  t h e  d y e  s o l u t i o n  g i v e s  t h e  max imum a b s o r b a n c e  i s  t h e  

"X  m a x " .  Th e  a b s o r p t i o n  s p e c t r a  o f  d y e s t u f f s  u s e d  i n  t h i s  

e x p e r i m e n t  a r e  shown  i n  F i g u r e s  E . l a  a n d  E . l b  t h e  X  max o f

e a c h  d y e s t u f f  i s  l i s t e d  i n  T a b l e  E . l .



The dye  s o l u t i o n  from a)
at. v a r i o u s  c o n c e n t r a t i o n s  o f  0 . 1 ,  0 . 3 ,  0 . 5 ,  0 . 7 ,  1 . 0 ,

1 . 2 ,  1 . 5 ,  1 . 7  a n d  2 . 0  ml  was p i p e t t e d  i n t o  t h e  v o l u m e t r i c  

f l a s k s  and t h e  t o t a l  v o l u m e  o f  e a c h  f l a s k  was 10 ml  by  

f i l l i n g  up w i t h  50 wt% a q u e o u s  p y r i d i n e .  Th e  c o r r e s p o n d i n g  

a b s o r b a n c e  was t h e n  m e a s u r e d  a t  t h e  max imum w a v e l e n g t h  o f  

t h e  d y e  s o l u t i o n  as  show n  i n  T a b l e  E . l .

c . C a l i b r a t i o n  c u r v e  p l o t t i n g

2.

The  c a l i b r a t i o n  c u r v e  f o r  e a c h  

d y e  was p l o t t e d  b e t w e e n  i t s  v a r i o u s  c o n c e n t r a t i o n s  o f  

s t a n d a r d  s o l u t i o n s  a g a i n s t  i t s  c o r r e s p o n d i n g  a b s o r b a n c e .  

The  d a t a  f o r  c a l i b r a t i o n  c u r v e  p r e p a r a t i o n  a r e  s u m m a r i z e d  

i n  T a b l e s  E . 2 a  a nd  E . 2 b ,  t h e  c a l i b r a t i o n  c u r v e s  a r e  s hown  

i n  F i g u r e s  E . 2 a  a nd  E . 2 b .

3 . 5 . 4 . 4  M e a s u r e m e n t  o f  t h e  F i x a t i o n  o f  t h e  

D y e s t u f f  o n t o  t h e  s i l k  F i b r e s .

1.  40 _+ 0 . 5  mg o f  t h e  d y e d  s i l k  

f i b r e s  was s u b j e c t e d  t o  e x t r a c t i o n  i n  50 wt.% o f  a q u e o u s  

p y r i d i n e  a t  9 5 ° c .  Th e  s o l u t i o n  t o g e t h e r  w i t h  t h e  s a m p l e  o f  

s i l k  f i b r e s  was b o i l e d  u n t i l  no m o r e  d y e s t u f f  was l e f t  i n

t h e  s o l u t i o n .
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2.  Th e  s o l u t i o n  l e f t  f r o m  1) was 

made up t o  25 ml  w i t h  p y r i d i n e  i n  a v o l u m e t r i c  f l a s k  f o r  

s p e c t r o p h o t o m e t r i c  m e a s u r e m e n t .

3 .  Th e  a b s o r b a n c e  a t  i t s  c o r r e s 

p o n d i n g  max imum a b s o r p t i o n  was m e a s u r e d .

3 . 5 . 4 . 5  M e a s u r e m e n t  o f  P u r i t y  o f  t h e  D y e s t u f f

1) A 0 . 0 1 0 0  gm o f  t h e  d y e s t u f f  was 

w e i g h e d  and  d i s s o l v e d  i n  50 wt.% a q u e o u s  p y r i d i n e .  Th e  f i n a l  

v o l u m e  was made t o  50 m l .

2)  2 ml  o f  t h e  m o t h e r  l i q u o r  f r o m  

1> was p i p e t t e d  t o  a 10 ml  v o l u m e t r i c  f l a s k  a nd  t h e  f i n a l  

v o l u m e  was made w i t h  50 wt.% a q u e o u s  p y r i d i n e .

3)  The  a b s o r b a n c e  o f  t h e  d y e  

s o l u t i o n  was m e a s u r e d  a t  t h e  max imum a b s o r p t i o n  w a v e l e n g t h

as f o r  S e c t i o n  3 . 5 . 4 . 3  b .
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