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EX P E R IM E N TS

3 . 1  C h e m ic a ls  a n d  R e a g e n t s

C h e m ic a ls  u s e d  w e r e  o f  A n a l a r  g r a d e  e x c e p t  w h e r e  s p e c i f i e d .  

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

c h a r c o a l .  S t a n d a r d  s o l u t i o n s  o f  m e t a l  i o n s  w e r e  f r o m  C a r l o  E r b a .  G as  

C h r o m a t o g r a p h ic  s t a n d a r d s  w e r e  f r o m  t h e  P o l y s c i e n c e  C o r p o r a t i o n .

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

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

3 . 2  I n s t r u m e n t s

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

w i t h  a  J e o l  s c a n n in g  e l e c t r o n  m ic r o s c o p e  J F C -3 5 C F  b y  w h i c h  t h e ,  g o l d  

p a r t i c l e s  w e r e  c o a t e d  o n  t h e  s u r f a c e  o f  t h e  s a m p le  w i t h  a  J e o l  f i n e - c o a t  

m a c h in e  J F C - 1 0 .  T h e  c o n c e n t r a t i o n s  o f  m e t a l  i o n s  i n  t h e s e  s a m p le s  w e r e  

d e t e r m in e d  w i t h  a  S h im u d s u  i n d u c t i v e l y  c o u p le d  p la s m a  s p e c t r o m e t e r  IC P S -  

5 0  a n d  a  S h im u d s u  a t o m i c  a b s o r p t i o n / f l a m e  s p e c t r o p h o t o m e t e r  A A - 6 5 0 .

T h e  f l u x  c a l c i n a t i o n  o f  d i a t o m i t e  w a s  c a r r i e d  o u t  i n  a  G a l le n k a m p  m u f f l e  

f u r n a c e .  I n  a d d i t i o n ,  t h e  c h r o m a t o g r a p h i c  b e h a v i o r  o f  t h e  s o l i d  s u p p o r t s  

w a s  s t u d i e d  w i t h  a  V a r i a n  g a s  c h r o m a t o g r a p h  m o d e l  4 1 0 0  e q u ip p e d  w i t h  a  

d a t a  s y s t e m  V i s t a  4 0 1  a n d  a  f l a m e  i o n i z a t i o n  d e t e c t o r  ( F I D ) .
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3 . 3  P r o c e d u r e

3 . 3 . 1  S c a n n in g  E l e c t r o n  M i c r o s c o p i c  T e c h n iq u e  f o r  S t u d y  o f  t h e  

S u r f a c e  S t r u c t u r e  o f  D i a t o m i t e  a n d  I t s  P r o d u c t s

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

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

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

f i n e - c o a t  m a c h in e .  T h e  c o a t i n g  c h a m b e r  w a s  e v a c u a t e d  a n d  t h e  v o l t a g e  

o f  5 k i l o v o l t s  w a s  a p p l i e d .  T h e  g o l d  p a r t i c l e s  f r o m  t h e  c o i l  i n  t h e  

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

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

a u t o m a t i c a l l y  r e l e a s e d  i n t o  t h e  c h a m b e r .  T h e  c o a t e d  s a m p le  h o l d e r  w a s  

i n s e r t e d  i n t o  t h e  s a m p le  p o s i t i o n  o f  t h e  s c a n n in g  e l e c t r o n  m i c r o s c o p e .  

T h e  c h a m b e r  w a s  e v a c u a t e d  a n d  t h e  h i g h  v o l t a g e  o f  2 0  kv w a s  a p p l i e d .

T h e  c o a r s e  a n d  f i n e  b o t t o n s  o f  t h e  e l e c t r o n  m ic r o s c o p e  w e r e  a d j u s t e d  

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

r e q u i r e d  m a g n i f i c a t i o n .

3 . 3 . 2  C h e m ic a l  A n a l y s e s  o f  D i a t o m i t e  a n d  I t s  P r o d u c t s

T h e  m e th o d  o f  ASTM  C 3 2 3  ( 3 5 )  w a s  m o d i f i e d  t o  a n a l y z e  t h e  

c o m p o s i t i o n  o f  L a m p a n g  d i a t o m i t e  a n d  i t s  p r o d u c t s .  T h e  c o n t e n t  o f  

s i l i c a  ( S iC ^ )  w a s  d e t e r m in e d  b y  g r a v i m e t r i c  m e t h o d .  A lu m in iu m  ( A l ) , 

i r o n  ( F e ) 5 m a g n e s iu m  (M g ) a n d  c a l c i u m  (C a )  i o n s  w e r e  d e t e r m in e d  b y  

i n d u c t i v e l y  c o u p le d  p la s m a  s p e c t r o m e t r i c  m e th o d  a s  w e l l  a s  s o d iu m  (N a )  

a n d  p o t a s s i u m  (K )  i o n s  w e r e  d e t e r m in e d  b y  f l a m e  e m i s s i o n  s p e c t r o p h o t o -  

m e t r i c  m e t h o d .

3 . 3 . 2 . 1  G r a v i m e t r i c  D e t e r m i n a t i o n  o f  S iO ^

A  s a m p le  w a s  d r i e d  i n  a n  o v e n  a t  105°c f o r  1-2 
h o u r s  a n d  k e p t  c o o l  i n  a  d e s i c c a t o r .  A  0.5 g  o f  t h e  m o i s t u r e - f r e e
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s a m p le  w a s  w e ig h e d  a c c u r a t e l y  i n  a  p l a t i n u m  c r u c i b l e  c o n t a i n i n g  

a b o u t  5 g  o f  t h e  c a r b o n a t e  m i x t u r e  ( 5 : 7  พ /พ  o f  N a ^ C O ^ iK ^ C O ^ ) .

T h e  s o l i d  w a s  m ix e d  t h o r o u g h l y  a n d  t h e n  c o v e r e d  w i t h  a  l i t t l e  

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

h e a t  b y  a  b u r n e r  a n d  m a i n t a i n e d  i n  t h e  m u f f l e  f u r n a c e  a t  1000°c 
f o r  a b o u t  1 h o u r .  A f t e r  t h e  m e l t  w a s  c o o l  t h e  c r u c i b l e  w a s  p l a c e d  

i n  a  2 5 0 - c m ^  b e a k e r  c o n t a i n i n g  3 0  cm '* c o n c e n t r a t e d  H C 1 . T h e  

b e a k e r  w a s  w a rm e d  o n  a  h o t - p l a t e  h e a t e d  u n t i l  t h e  s o l u t i o n  w a s  

c o m p le t e .  T h e n  t h e  c r u c i b l e  w a s  r i n s e d  w i t h  d e i o n i z e d  w a t e r .

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

a n d  s o  o n  b a k e d  f o r  1 h o u r .  A  30 c h i'*  1 : 1  HC 1 a n d  50 cm"* w a t e r  

w e r e  a d d e d .  A f t e r  t h e  b e a k e r  w a s  w a rm e d  f o r  10 m in u t e s ,  t h e  

p r e c i p i t a t e  w a s  a l l o w e d  t o  s e t t l e  a n d  t h e n  t r a n s f e r r e d  t o  a  W h a tm a n  

f i l t e r  p a p e r  N o .  42. A  p o l i c e m a n  w a s  u s e d  t o  h e l p  a l l  S i0 2  r e m o v e d  

f r o m  t h e  b e a k e r .  T h e  p r e c i p i t a t e  w a s  w a s h e d  s e v e r a l  t im e s  w i t h  h o t  

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

w a t e r  w e r e  c o l l e c t e d  i n t o  a  250.00 cm"* v o l u m e t r i c  f l a s k .  T h e  

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

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

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

1100°c. T h e n  t h e  c r u c i b l e  w a s  k e p t  c o o l  i n  a  d e s i c c a t o r  a n d  

w e ig h e d .  T h e  r e s i d u e  w a s  m o i s t e n e d  w i t h  1:1 แ2ร0^ a n d  10 cm"* 

c o n c e n t r a t e d  H F  w e r e  a d d e d .  T h e  s o l u t i o n  w a s  e v a p o r a t e d  t o  d r y n e s s  

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

1100°c. T h e  l o s s  i n  w e i g h t  f r o m  t h e  o r i g i n a l  s i l i c a  r e s i d u e  

r e p r e s e n t e d  t h e  s i l i c a  c o n t e n t .

T h e  r e s i d u e  o b t a i n e d  a f t e r  t h e  e v a p o r a t i o n  o f  HF  

w a s  f u s e d  w i t h  1 g o f  p o t a s s i u m  p y r o s u l f a t e  ( 1̂ 2ร 20^ )  am d t h e n  

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

m i n a t i o n  a n d  t h e n  t h e  v o lu m e  w a s  m a d e  u p  t o  2 5 0 . 0 0  cm "* . T h i s  

s o l u t i o n  w a s  r e s e r v e d  f o r  t h e  d e t e r m i n a t i o n  o f  A l ,  F e ,  M g a n d  Ca  

i o n s .

3 . 3 . 2 . 2  I n d u c t i v e l y  C o u p le d  P la s m a  S p e c t r o m é t r i e  D e t e r 

m i n a t i o n  o f  A l ,  F e ,  Mg a n d  Ca i o n s

S e r i e s  o f  s t a n d a r d  s o l u t i o n s  o f  1 0 . 0 0 - 1 2 0 . 0 0  m g /  

dm ^ A l ,  2 . 0 0 - 1 0 . 0 0  m g /dm "^  F e ,  0 - 5 . 0 0  m g /d m ^  M g a n d  0 - 5 . 0 0  m g /d m ^

Ca w e r e  p r e p a r e d  b y  d i l u t i n g  t h e  a p p r o p r i a t e  a m o u n ts  o f  t h e  1 0 0 0 .0 0  

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

t h e  5 0 . 0 0  cm ^  v o l u m e t r i c  f l a s k s  w h i c h  c o n t a i n e d  1 . 0  g  o f  t h e  

c a r b o n a t e  m i x t u r e  a n d  6 . 0  cm ^  1 : 1  H C 1 .

T h e  IC P S - 5 0  i n s t r u m e n t  w a s  s e t  a t  t h e  f o l l o w i n g

c o n d i t i o n :

RF G e n e r a t o r :

F r e q u e n c y 2 7 . 1 2 MHz

I n c i d e n t  P o w e r 1 . 4 kw

R e f l e c t e d  P o w e r < 5 พ

C o o l a n t  g a s  f l o w  r a t e  A r 14 d m ^ /m in

P la s m a  g a s  f l o w  r a t e  ( A r ) 1 . 2 d m ^ /m in

A e r o s o l  c a r r i e r  g a s  ( A r ) 1 .0 d m ^ /m in

O b s e r v a t i o n  h e i g h t  a b o v e  c o i l 15 mm

S a m p le  s o l u t i o n  u p t a k e  r a t e 2 . 4 cm ^  / m in

I n t e g r a t i o n  t im e 10 s e c

W a v e le n g t h :

A l 3 0 9 0 . 5 0 ° A

F e 2 5 9 9 . 4 0 ° A

Mg 2 7 9 5 . 5 5 ๐A

Ca 3 9 3 3 . 6 6 °A
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A f t e r  t h e  l i n e a r i t y  o f  t h e  i o n  c o n c e n t r a t i o n s  

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

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

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

T h e n  t h e  s a m p le  s o l u t i o n  w a s  d r a w n  t o  t h e  p la s m a  o f  t h e  i n s t r u 

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

3 . 3 . 2 . 3  F la m e  E m i s s i o n  S p e c t r o p h o t o m e t r i c  D e t e r m i n a t i o n  o f  

N a  a n d  K  i o n s

A  0 . 5  g  m o i s t u r e - f r e e  s a m p le  w a s  w e ig h e d  a c c u r a t e l y  

i n  a  p l a t i n u m  c r u c i b l e .  T h e  s a m p le  w a s  m o i s t e n e d  w i t h  1 : 1  แ 2 ร 0 ^  

a n d  10  cm"* c o n c e n t r a t e d  H F  w e r e  a d d e d .  T h i s  s o l u t i o n  w a s  e v a p o r a t e d  

t o  d r y n e s s .  T h e n  t h e  r e s i d u e  w a s  d i s s o l v e d  i n  1 0 0  cm"^ 1 : 5 0  H N O y  

A f t e r  t h e  s o l u t i o n  w a s  w a rm e d  f o r  1 0  m i n u t e s ,  t h e  p r e c i p i t a t e  w a s  

t r a n s f e r r e d  o n  t o  a  W h a tm a n  f i l t e r  p a p e r  N o .  4 2  a n d  w a s h e d  w i t h  

d e i o n i z e d  w a t e r  u n t i l  i t  w a s  f r e e  f r o m  s a l t s .  T h e  f i l t r a t e  w a s  

c o l l e c t e d  i n t o  a  2 5 0 . 0 0  cm ^  v o l u m e t r i c  f l a s k  a n d  t h e  v o lu m e  w a s  

m ade  u p  t o  t h e  m a r k .  T h e  s o l u t i o n  w a s  r e s e r v e d  f o r  t h e  d e t e r m i n a 

t i o n  o f  N a  a n d  K  i o n s .

S e r i e s  o f  s t a n d a r d  s o l u t i o n s  o f  0 . 1 0 - 0 . 5 0  m g /d m ^

N a  i o n  a n d  0 . 5 0 - 2 . 5 0  m g /d m ^  K  i o n  w e r e  p r e p a r e d  b y  d i l u t i n g  t h e  

a p p r o p r i a t e  a m o u n t  o f  t h e  1 0 0 0 . 0 0  m g /d m ^  s t o c k  s o l u t i o n  o f  e a c h  

m e t a l  i o n  w i t h  d e i o n i z e d  w a t e r  i n  t h e  5 0 . 0 0  cm ^  v o l u m e t r i c  f l a s k s  

w h i c h  c o n t a i n e d  2 0 . 0  cm ^  1 : 5 0  H N O ^ .

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

t u r n e d  o n ,  t h e  c o m p a r tm e n t s  s u c h  a s  m o d e  s e l e c t o r ,  f u e l ,  o x i d a n t ,  

f l a m e ,  w a v e l e n g t h  s e l e c t o r  ( a t  5 8 8 . 7  nm  f o r  N a  a n d  a t  6 7 7 . 3  nm  f o r  

K ) , s l i t  w i d t h  a n d  s e n s i t i v i t y  o f  t h e  i n s t r u m e n t  w e r e  a d j u s t e d .

T h e n  t h e  s o l u t i o n s  o f  s t a n d a r d s  a n d  s a m p le s  w e r e  d r a w n  t o  t h e
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f l a m e  a n d  t h e  d e t e c t o r  r e s p o n s e s  w e r e  r e c o r d e d .

T o  o b t a i n  a  c a l i b r a t i o n  c u r v e ,  t h e  d e t e c t o r  

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

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

u s i n g  t h e  l e a s t - s q u a r e  m e t h o d .  F r o m  t h e  c a l i b r a t i o n  c u r v e s  t h e  

c o n c e n t r a t i o n s  o f  N a  a n d  K  i o n s  i n  t h e  s a m p le s  w e r e  i n t e r p r e t e d .

3 . 3 . 2 . 4  L o s s  o n  I g n i t i o n

A  0 . 5  g  d r y  s a m p le  w a s  w e ig h e d  a c c u r a t e l y  i n  a  

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

c o n s t a n t  w e i g h t  i n  t h e  f u r n a c e  a t  1100°c. T h e  d i f f e r e n c e  i n  w e i g h t  

o f  t h e  s a m p le  b e tw e e n  t h a t  b e f o r e  a n d  t h a t  a f t e r  i g n i t i o n  d i v i d e d  

b y  t h e  s a m p le  w e i g h t  b e f o r e  i g n i t i o n  w a s  t h e  l o s s  o n  i g n i t i o n .

3 . 3 . 3  B e n e f i c a t i o n  o f  L a m p a n g  D i a t o m i t e

3 . 3 . 3 . 1  M e c h a n i c a l  S e p a r a t i o n

T h i s  p r o c e d u r e  w a s  c a r r i e d  o u t  t o  r e m o v e  so m e  

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

o x i d e  f r o m  t h e  r a w  m a t e r i a l .  I t  w a s  m o d i f i e d  f r o m  t h e  m e th o d  o f  

J .  V is m a n  a n d  J . L .  P i c a r d  ( 2 4 ) .  S in c e  c y c l o n e  p r o c e s s  w a s  n o t  

s u i t a b l e  f o r  a  l a b o r a t o r i a l  s c a l e ,  i t  c a u s e d  t h e  f e e d - l o s s ,  

s t i r r i n g ,  s e t t l i n g  a n d  d e c a n t i n g  w e r e  u s e d  i n s t e a d .  T h e  n e c e s s i t y  

o f  a  d i s p e r s a n t  w a s  a l s o  s t u d i e d .  I n  a d d i t i o n ,  f i l t r a t i o n  a n d  

d e c a n t a t i o n  w e r e  t r i e d  f o r  t h e  s e p a r a t i o n  b e tw e e n  d i a t o m i t e  a n d  

c l a y s .  T h r e e  m e th o d s  f o r  t h i s  s e p a r a t i o n  w e r e  a t t e m p t e d ,  M e th o d  

1 w i t h  a  d i s p e r s a n t  a n d  M e th o d s  2 a n d  3 w i t h o u t  a n y  d i s p e r s a n t .

I n  e a c h  m e t h o d ,  a  2 0 0 . 0  g o f  r a w  d i a t o m i t e  h a v i n g  p a r t i c l e  s i z e s  

r a n g e d  l e s s  t h a n  1 / 4  i n c h  w a s  u s e d .
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M e th o d  1 T h e  w e ig h e d  s a m p le  w a s  w a s h e d  w i t h  1 dm ^  

d i s t i l l e d  w a t e r  b y  a  g e n t l y  s t i r r i n g  f o r  5  m in u t e s  a n d  t h e  s u s p e n 

s i o n  w a s  a l l o w e d  t o  s e t t l e  o v e r n i g h t .  T h e n  t h e  s u p e r n a t a n t  l i q u i d  

w a s  d e c a n t e d  o f f .  T h i s  w a s h in g  s t e p  w a s  r e p e a t e d  f o r  o t h e r  2 

t i m e s .  T h e  w e t  d i a t o m i t e  w a s  t r a n s f e r r e d  i n t o  a  lO -d m " *  d i s p e r s i o n  

t a n k  b y  6 dm"* d i s t i l l e d  w a t e r  a n d  a  0 . 3 7 5 0  g  d i s p e r s a n t  ( 1 : 2  พ /พ  

o f  h la ^ S iO ^ îN a ^ C O ^ )  w a s  a d d e d .  T h i s  s u s p e n s io n  w a s  s t i r r e d  f o r  3 0  

m in u t e s  a n d  a l l o w e d  s t i l l  f o r  1 m in u t e  t o  s e t t l e  c o a r s e  m i n e r a l s .

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

l i q u i d  w e r e  d e c a n t e d  i n t o  a n o t h e r  1 0 -d m ^  g l a s s  t a n k .  T h e  s u p e r 

n a t a n t  w a s  d i v i d e d  i n t o  2 e q u a l  p o r t i o n s .  P o r t i o n  1 w a s  f i l t e r e d  

o n  t o  a  W h a tm a n  f i l t e r  p a p e r  N o .  1 t h r o u g h  a  B u c h n e r  f u n n e l  

e q u ip p e d  w i t h  a  v a c u u m  p u m p . P o r t i o n  2 w a s  a l l o w e d  t o  s e t t l e  f o r  

m in im u m  5 h o u r s  t h e n  t h e  c l a y  i n  t h e  s u p e r n a t a n t  l i q u i d  w a s  d e c a n t e d .  

T h e  s o l i d  r e m a in e d  i n  p o r t i o n  1 a n d  p o r t i o n  2  w e r e  t h e n  d r i e d  i n  

t h e  o v e n  a t  105°c a n d  w e ig h e d .  T h e  c l e a n  d i a t o m i t e  w a s  c h e m i c a l l y  

a n a l y z e d  b y  t h e  m e th o d  i n  s e c t i o n  3 . 3 . 2 .

M e th o d  2 T h i s  m e th o d  w a s  p e r f o r m e d  a s  M e th o d  1
3 3

e x c e p t  n o  d i s p e r s a n t  w a s  u s e d  a n d  o n l y  1 dm i n s t e a d  o f  6 dm  

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

t a n k .

M e th o d  3 T h i s  m e th o d  w a s  p e r f o r m e d  a s  M e th o d  1 

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

r e m o v a l  o f  c l a y  f r o m  d i a t o m i t e .

T h e  f l o w  d ia g r a m s  o f  t h e  b e n e f i c a t i o n  o f  d i a t o m i t e

w e r e  s h o w n  i n  F i g u r e  3 . 1 .
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F i g u r e  3 . 1  F lo w  d ia g r a m s  o f  t h e  b e n e f i c a t i o n  o f  d i a t o m i t e  M e th o d  1



77

Figure 3.1 (continued) Method 2
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Figure 3.1 (continued) Method 3
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3 .3 .3 .2  C h em ica l T re a tm e n t

T h is  p ro c e d u re  was c a r r ie d  o u t t o  remove th e  

re m a in in g  i r o n  by u s in g  th e  a c id  t re a tm e n t.  Many v a r ia t io n s  w e re  
p e rfo rm e d  such as th e  number o f  e x t r a c t io n  ( fro m  one to  fo u r  

e x t r a c t io n s ) ,  th e  c o n c e n tra t io n  o f  H C Î (10%, 20% v / v  HC1 and 

c o n c e n tra te d  H C 1), th e  vo lum e o f  HC1 (1000 cm  ̂ and 500 cm^) and 

t im e  f o r  e x t r a c t io n  (2 to  3 h o u rs  f o r  w arm ing  th e  m ix tu re  o f  

d ia to m ite  a t  9 0 °-9 5 °C  and s ta n d in g  o v e r n ig h t ) . A 2 0 0 .0  g d ia to m ite  
fro m  p o r t io n  2 o f  M ethod 2 i n  s e c t io n  3 .3 .3 .1, c rushed  in t o  th e  

p a r t ic le - s iz e  rang e  th a n  o f  1 /4  in c h ,  was used f o r  each a c id  t r e a t 

m e n t. The p ro d u c t o b ta in e d  fro m  th e  e x t r a c t io n  was washed to  

n e u t r a l  and d r ie d  i n  an oven a t  125°c. The f i n a l  p ro d u c ts  w e re  

c h e m ic a lly  a n a ly z e d .b y .th e .m e th o d  in  s e c t io n  3.3.2.

3 .3 .3 .2 .1  V a ry in g  Number o f  E x t r a c t io n

F o r  each e x t r a c t io n ,  th e  sam ple was 

t r e a te d  w i t h  1000 cm  ̂ 20% ( v / v )  HC1 and warmed a t  9 0 °-95°C  

f o r  3 h o u rs .  A f t e r  each e x t r a c t io n  th e  sample was washed 
w i t h  d i s t i l l e d  w a te r  u n t i l  n e u t r a l  s o lu t io n  o b ta in e d . F o u r 
t im e s  o f  e x t r a c t io n  w e re  a tte m p te d .

3 .3 .3 .2 .2  V a ry in g  C o n c e n tra t io n  o f  HC1

The c o n c e n tra t io n s  o f  HC1 used w e re  10%, 

20% ( v / v )  and c o n c e n tra te d . O n e -tim e  e x t r a c t io n  was p e rfo rm e d  
by u s in g  1000 cm  ̂ HC1 s o lu t io n  and warmed a t  9 0°-95°C  f o r  3 
h o u rs  excep t f o r  c o n c e n tra te d  HC1 w h ic h  th e  t re a tm e n t was 

p e rfo rm e d  a t  th e  am b ien t te m p e ra tu re  o v e rn ig h t .
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3 .3 . 3 . 2 . 3  V a ry in g  Volum e o f  HC1

The vo lum e o f  10% HC1 used w ere 500 cm^. 
O n e -tim e  e x t r a c t io n  was p e rfo rm e d  a t  90O-9 5 °C  f o r  3 h o u rs .

3 . 3 .3 .2 .4  V a ry in g  t im e  o f  E x t r a c t io n

The sam ple was o n e -t im e  t r e a te d  w i th  
1000 cm  ̂ 10% HC1 and warmed a t  90°-95°C  f o r  2 o r  3 h o u rs .

f  3 .3 .4  P re p a ra t io n  o f  S o l id  S u p p o rt

3 .3 .4 .1  F lu x  C a lc in a t io n

The optim um  c o n d it io n s  o f  f l u x  c a lc in a t io n  o f  
d ia to m ite  (1 9 -2 0 , 2 3 , 25) depended on th e  n a tu re  o f  d ia to m ite  fro m  

each d e p o s it  and on th e  re q u ire d  s u r fa c e  a re a  o f  th e  s o l id  s u p p o rt.  

To o b ta in  th e  optim um  c o n d it io n  f o r  Lampang d ia to m ite  many t r i a l s  

w e re  p e rfo rm e d  and th e  f i n a l  p ro d u c ts  w ere p h y s ic a l ly  checked f i r s t  

by u s in g  th e  scann ing  e le c t r o n  m ic ro sc o p e . On accoun t o f  la c k  o f  

a fu se d  s i l i c a  t r a y ,  a common f i r e - r e s is t a n c e  t r a y  was used . F o r  

p re v e n t io n  o f  any fu s io n  o f  th e  t r a y  d u r in g  c a lc in a t io n  an a sb e s to s  

s h e e t was p la c e d  i n  th e  t r a y  b e fo re  t r a n s f e r r in g  th e  sample i n  th e  

t r a y .  Raw d ia to m ite  and a l l  p ro d u c ts  fro m  th e  b e n e f ic a t io n  i n  

s e c t io n  3 .3 .3  w e re  c rushed  in t o  sample s iz e s  o f  -1 0  mesh and a
100.0  g o f  sample was used f o r  each f l u x  c a lc in a t io n .  The c a lc in a 

t i o n  o f  d ia to m ite  was p e rfo rm e d  by v a ry in g  te m p e ra tu re  (1000°c, 
1100°c and 1200°c), p e r io d  o f  c a lc in a t io n  (1 to  6  h o u rs ) and amount 

o f  f l u x  (5.00% and 8.55% N a^co^). F o r  each c a lc in a t io n ,  th e  sample 
was m ixed w i t h  40 cm  ̂ o f  th e  f l u x  s o lu t io n  c o n ta in in g  8 .5 5  g o f  

Na^CO^ excep t o n ly  one o f  c a lc in a t io n  u s in g  5 .0  g o f  Na^co^. Then 
th e  m ix tu re  was tem b led  f o r  30 m in u te s  to  d is t r ib u t e  th e  f l u x  

e v e n t ly  on th e  crushed d ia to m ite ,  th e  w e ll-m ix e d  sample was



t r a n s fe r r e d  in t o  th e  f i r e - r e s is t a n c e  t r a y  and in s e r te d  in t o  a 

fu rn a c e  w h ic h  was p ro h e a te d  to  th e  o p e ra t in g  te m p e ra tu re . A f t e r  

re q u ire d  p e r io d  o f c a lc in a t io n  th e  sample was removed fro m  th e  

fu rn a c e . Then each f lu x - c a lc in e d  p ro d u c t was p h y s ic a l ly  s tu d ie d  

by u s in g  th e  scann ing  e le c t r o n  m ic ro sc o p e .

3 .3 .4 .2  A c id  and Base W ashing

T h is  method was p e rfo rm e d  as t h a t  o f  th e  p re p a ra 

t i o n  o f  Gas Chrom Q (29 ) . The f lu x - c a lc in e d  s u p p o rt w h ic h  was 

w h ite  and p a r t i a l l y  fu se d  was crushed  in t o  6 0 /8 0  mesh, 8 0 /100  mesh 

and 100/120 mesh. Each 5 0 .0  g o f  them was t r a n s fe r r e d  in t o  a 2-dm^ 
b e a ke r c o n ta in in g  500 cm  ̂ c o n c e n tra te d  HC1. The s lu r r y  was g e n t ly  

s w ir le d  and a llo w e d  to  s ta n d  i n  a c leaned  hood f o r  minimum 16 

h o u rs .  The a c id  was decanted  and th e  s u p p o rt was washed to  n e u t r a l  

w i t h  d i s t i l l e d  w a te r .  Then th e  s u p p o rt was washed a g a in  w i t h  500 
cm  ̂ 2.0% KOH s o lu t io n  i n  th e  same manner o f  HC1 w a sh in g . Then i t  

was washed w i th  d i s t i l l e d  w a te r  u n t i l  th e  s u p e rn a ta n t l iq u id  was 

c le a r  and n e u t r a l .

3 .3 .4 .3  S i la n iz a t io n

The method o f  s i l a n i z a t i o n  o f  Gas Chrom Q (27 ) was 
m o d if ie d  to  d e a c t iv a te d  th e  s i l a n o l  g roups on th e  s u r fa c e  o f  th e  

s o l id  s u p p o r t.  W ashing th e  s u p p o rt w i t h  tapped w a te r  can cause 

im p u r i t ie s  to  be tra p p e d  o r  adsorbed on th e  s u p p o rt s u r fa c e . 

T h e re fo re ,  d i s t i l l e d  w a te r  was p e rfo rm e d  i n  t h i s  s tu d y .
A 5 0 .0  g o f  th e  ac id -w ashed  and base-vTashed s u p p o rt 

was poured  s lo w e ly  in t o  a b e a ke r c o n ta in in g  500 cm  ̂ c o n c e n tra te d  

HC1. The m ix tu re  was s w ir le d  and p e rm it te d  to  s ta n d  f o r  19-22 

h o u rs .  The a c id  was decanted  and th e  s u p p o rt was washed by 
s lu r r y in g  w i t h  d i s t i l l e d  w a te r  and d e c a n tin g ; f in e s  w ere  e f f e c t i v e ly

81
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removed by t h i s  m ethod . The w e t s u p p o rt was s lu r r ie d  a g a in  and 

poured  in t o  a Buchner fu n n e l f i t t e d  in t o  a s u c t io n  f l a s k .  The 

s u p p o rt was th e n  washed i n  th e  fu n n e l u n t i l  th e  f i l t r a t e  was no 

lo n g e r  a c id ic .  A f t e r  th e  b u lk  o f  th e  f i n a l  f i l t r a t e  came th ro u g h  

th e  fu n n e l ,  250 cm  ̂ a b s o lu te  m e th a n o l w ere  added to  th e  su p p o rt 

and th e  m e th a n o l was f i l t e r e d  o f f .  The vacuum l in e  was th e n  

d isc o n n e c te d  fro m  th e  f i l t e r  f la s k  and a n o th e r 250 cm"* a b s o lu te  

m e th a n o l was poured  on th e  s u p p o rt t o  s lu r r y  i t .  A f t e r  30 seconds, 
any f lo a t in g  p a r t ic le s  w ere s ip honed  o f f  w i t h  an a s p ir a te r  hose 

equipped w i t h  e ye d ro p p e r t i p .  A d d it io n a l  m e th a n o l was added as 

n e c e ssa ry  to  keep th e  le v e l  o f  m e th a n o l above th e  s u p p o rt f o r  1 0  

m in u te s . The vacuum l in e  was reconnec ted  f o r  re m o va l o f  th e  
m e th a n o l re m a in e d . The s u p p o rt was washed a g a in  w i t h  250 cm  ̂

m e th a n o l and s u c t io n  was c o n tin u e d  f o r  1 0  m in u te s  a f t e r  th e  b u lk  

o f  th e  m e th a n o l had came o f f .  The s u p p o rt was d r ie d  i n  an oven 
a t  105°c.

A s o lu t io n  o f  5% v / v  DMCS i n  to lu e n e  was p rep a red  

j u s t  p r io r  to  th e  t r e a tm e n t .  The h o t s u p p o rt was q u ic k ly  poured 

in t o  th e  s o lu t io n  and g e n t ly  s lu r r ie d  f o r  10 m in u te s . The excess 

s o lu t io n  was decanted  and th e  s u p p o rt was washed tw ic e  w i t h  500 cm̂  

o f  to lu e n e  by d e c a n ta t io n  to  remove any f i n e  p a r t ic le s  re m a in in g  

i n  th e  s u p p o rt.  An a d d i t io n a l  250 cm  ̂ to lu e n e  was poured  on th e  

s u p p o rt f o r  m aking  i t  s lu r r ie d  and th e  s lu r r y  was poured  in t o  th e  
Buchner fu n n e l .  The vacuum l i n e  was connected  to  th e  s u c t io n  

f l a s k .  The s u p p o rt was th e n  washed f o r  f o u r  a d d i t io n a l  tim e s  in  
th e  fu n n e l w i t h  250 cm  ̂ o f  to lu e n e .  When to lu e n e  i n  th e  s lu r r y  
was f i l t e r e d  o f f  th e  s u p p o rt s u r fa c e , 250 cm  ̂ m e th a n o l w ere  g e n t ly  
poured on to p .  A f t e r  th e  b u lk  o f  m e th a n o l had come th ro u g h  th e  
fu n n e l,  th e  vacuum l in e  was d isc o n n e c te d  fro m  th e  s u c t io n  f la s k
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and 250-300 cm m e th a n o l were added q u ic k ly  to  th e  s u p p o rt.  A l l  

f l o a t in g  m a te r ia ls  w ere  removed as m en tioned  on page 82. M e th a n o l 

was added d u r in g  t h i s  s ta g e  to  keep th e  s u p p o rt covered  w i t h  th e  

s o lv e n t  f o r  a t  le a s t  10 m in u te s . The vacuum l in e  was reconnec ted  

to  th e  s u c t io n  f la s k  and a f i n a l  r in s e  was p e rfo rm e d  w i t h  250 cm  ̂

m e th a n o l. A f t e r  s u c t io n  was c o n tin u e d  f o r  15 m in u te s , th e  

p rep ared  su p p o rt was t r a n s fe r r e d  to  a c le a n  250-cm^ b eaker and 

d r ie d  i n  an oven a t  105°c.

3 .3 .5  D e te rm in a t io n  o f  P h y s ic a l P r o p e r t ie s  o f  th e  S u p p o rts

3 .3 .5 .1  F re e  f a l l  d e n s ity  (36)
3An empty 2 5 .0  cm m e a su rin g  c y l in d e r  was a c c u ra te ly  

w e ig h e d . Through a s m a ll f i l t e r  fu n n e l,  a s u p p o rt was poured  in t o  

th e  c y l in d e r  as ta p p in g  th e  fu n n e l neck w i t h  a ru b b e r tu b in g  b u t 

n o t te m b lin g  th e  c y l in d e r  u n t i l  th e  vo lum e o f  s u p p o rt was a c c u ra te ly
10 .0  cm^. The c y l in d e r  c o n ta in in g  th e  s u p p o rt was w e ig hed . The 

w e ig h t o f  th e  s u p p o rt d iv id e d  by i t s  vo lu m e , 1 0 . 0  cm "\ was th e  

v a lu e  o f  f r e e  f a l l  d e n s ity .

3 .3 .5 .2  Packed colum n d e n s ity  and ha rd ness

No in s tru m e n t can be used to  d e te rm in e  th e  hard ness 
o f  th e  m a te r ia l  o c c u r r in g  in  th e  fo rm  o f  p a r t i c le s .  T h e re fo re ,  an 

in d i r e c t  method was used h e r e in .
A d ry  c le a n  g la s s  colum n was a c c u ra te ly  w e ig hed .

An amount o f  th e  80 /100  mesh s u p p o rt was re s ie v e d  w i t h  a 100-mesh 
s ie v e .  The s u p p o rt re m a in in g  on th e  s ie v e  was packed in t o  th e  
column equipped to  a vacuum l in e  by v ib r a t in g  m ethod. The e xa c t 
le n g th  o f  th e  s u p p o rt packed in  th e  colum n was m easured . A f t e r  

th e  p ie c e s  o f  g la s s  w o o l a t  b o th  ends o f  th e  colum n w ere rem oved,
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th e  packed colum n was w e ig hed . The w e ig h t o f  th e  s u p p o rt packed 

in  th e  colum n d iv id e d  by th e  volum e o f  packed p o r t io n  was th e  v a lu e  
o f  packed colum n d e n s i ty .

The s u p p o rt was removed fro m  th e  colum n in t o  a 

c le a n  b e a ke r and re s ie v e d  th ro u g h  th e  100-mesh s ie v e .  The s u p p o rt 

w h ic h  passed th ro u g h  th e  s ie v e  was c o lle c te d  and w e ig hed . The 

ha rd ness  was a c h ie ve d  by

Hardness
พ1- พ2

X  100 3 .1

w here  พ 1  was th e  w e ig h t o f  th e  80 /100  mesh s u p p o rt packed in  th e  

colum n and พ 2  was th e  w e ig h t o f  th e  s u p p o rt p a s s in g  th ro u g h  th e  

s ie v e  a f t e r  i t  was removed fro m  th e  colum n.

3 . 3 . 6 .3  S p e c if ic  g r a v i t y  and p o r o s i ty

The s i la n iz e d  s u p p o rts  w ere h y d ro p h o b ic , th u s  t h e i r  
s p e c if ic  g r a v i t ie s  were d e te rm in e d  by re p la c in g  k e ro s in e  (37) 

in s te a d  o f  w a te r .  P o r o s i t y  o f  th e  s u p p o rt was d e te rm in e d  by b o th  

th e  w e t method (36) and th e  d ry  method (3 8 ) .

An empty d ry  pycnom eter was weighed a c c u ra te ly .

The pycnom eter was f i l l e d  up w i th  k e ro s in e  and w e ig hed . The 

k e ro s in e  was th e n  poured o u t and th e  w e t pycnom ete r was w e ig hed . 

A f t e r  c le a n in g  and d ry in g  th e  p ycnom ete r, i t  was f i l l e d  up w i th  
d i s t i l l e d  w a te r  and w e ig hed . The w e ig h t o f  k e ro s in e  d iv id e d  th e  
w e ig h t o f  w a te r  f i l l e d  i n  th e  pycnom eter was th e  s p e c i f ic  g r a v i t y  
o f  k e ro s in e .

A 0 .2  g o f  a s u p p o rt was weighed a c c u ra te ly  i n  
th e  d ry  p ycnom ete r. K e ro s in e  was poured in t o  th e  pycnom eter about 
a h a l f  o f  th e  p ycnom ete r. The pycnom eter was connected  to  th e
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vacuum l i n e ,  th e  p re s s u re  i n  th e  pycnom eter was g ra d u a lly  reduced 

t o  vacuum. When no a ir -b u b b le s  appeared , i t  to o k  a b ou t 30 m in u te s , 

th e  pycnom ete r was d isc o n n e c te d  fro m  th e  vacuum l i n e .  A f t e r  a r is in g  

to  th e  a m b ie n t te m p e ra tu re , i t  was f i l l e d  up w i t h  k e ro s in e ,  w iped 

w i t h  d ry  c le a n  c lo th  and w e ig hed . The w e ig h t o f . t h e  s u p p o rt d iv id e d  

by th e  w e ig h t o f  k e ro s in e  re p la c e d  by th e  s u p p o rt and m u l t ip l ie d  
by th e  s p e c i f ic  g r a v i t y  o f  k e ro s in e  was th e  s p e c i f ic  g r a v i t y  o f  th e  

s u p p o r t .
The nonsorbed k e ro s in e  was poured  o u t and th e  w et 

s u p p o rt was w e ig hed . The p o r o s i t y  (p) by th e  w e t m ethod was 

d e te rm in e d  by th e  e q u a t io n .

p = ____พ ^ ____  3 2(พ-ซ) + พk

w h ere  พ = th e  w e ig h t o f  w e t s u p p o rt 

ซ = th e  w e ig h t o f  d ry  su p p o rt

พ, = th e  w e ig h t o f  k e ro s in e  re p la c e d  by th e  s u p p o rt.  T h isK.
was id e n t ic a l  t o  th e  t r u e  vo lu m e , n o t th e  t o t a l  vo lum e , 
o f  th e  s u p p o rt.

The p o r o s i t y  (p ) by th e  d ry  m ethod was d e te rm ined  

b y  u s in g  th e  d a ta  f o r  packed colum n d e n s ity  and th e  e q u a tio n

p = — - ^- s ) X 100 3 .3

w h e re  V = th e  t o t a l  vo lum e o f  th e  packed p o r t io n  o f  th e  s u p p o rt 

i n  t-he colum n
พ = th e  w e ig h t o f  th e  s u p p o rt packed i n  th e  column 
ร = th e  s p e c if ic  g r a v i t y  o f  th e  s u p p o rt
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3 .3 .7  D e te rm in a t io n  o f  C h rom a tog rap h ic  B e h a v io r  o f  th e  S up p orts

T h e re  w ere 3 p a ir s  o f  packed co lum ns. Each p a i r  c o n ta in e d  

th e  p a c k in g  m a te r ia ls  w h ic h  w e re  t r e a te d  i n  th e  same m anners. The 

colum ns o f  each p a i r  o n ly  d i f f e r r e d  in  th e  ty p e  o f  th e  s u p p o rts , e .g . ,  
colum n A was f o r  Gas Chrom Q and colum n B was f o r  th e  p rep a red  s u p p o rt.

One p a i r  o f  th e  colum ns were packed w i t h  th e  bared  o r  n o n -c o a te d  su p p o rts  

and used f o r  th e  d e te rm in a t io n  o f  in e r tn e s s  o f  th e  s u p p o rts . A n o th e r 

p a i r  o f  them  w ere  packed w i th  5% OV-101 coa ted  on th e  s u p p o rts  and used 

f o r  th e  d e te rm in a t io n  o f  t a i l i n g  f a c to r  o f  th e  v a r io u s - p o la r i t y - s a m p le  

p eaks . The o th e r  p a i r  o f  them w ere packed w i t h  10% Carbowax 4000 coated  

on th e  s u p p o rts  and used f o r  th e  s e p a ra t io n  o f  a lc o h o l m ix tu r e .  The 

p a r t i c le  s iz e  o f  8 0 /100  mesh o f  th e  s u p p o rts  and th e  g la s s  columns h a v in g  

2  m le n g th  and 2  mm in n e r  d ia m e te r w ere used th ro u g h o u t th e s e  s tu d ie s .

Each colum n was p re c o n d it io n e d  o v e rn ig h t  by c o n n e c tin g  one 
end o f  th e  colum n to  th e  in je c t o r  o f  th e  gas c h rom a tog rap h , and d is c o n 
n e c t in g  th e  o th e r  end o f  th e  column to  th e  d e te c to r .  F o r  th e  columns o f  n o n -

coated  s u p p o r ts , c a r r ie r  gas was passed th ro u g h  th e  columns a t  th e
3f lo w  r a te  o f  15 cm /m in , th e  i n je c t o r  and colum n oven w e re  hea ted  to  

150°c and th e  in s tru m e n t was m a in ta in e d  a t  t h i s  c o n d it io n  o v e rn ig h t .

F o r  th e  colum ns o f  5% OV-101, th e  i n je c t o r  and colum n oven w ere hea ted  

to  260°c w i t h  no f lo w  o f  c a r r ie r  gas and th e  in s t ru m e n t  was m a in ta in e d  

a t  t h i s  c o n d it io n  o v e rn ig h t .  Then N2  c a r r ie r  gas was g ra d u a lly  a d ju s te d  

to  30 cm 'Vm in and t h i s  was m a in ta in e d  f o r  2 h o u rs . F o r  th e  columns o f  
10% Carbowax 4000, N2 c a r r ie r  gas was passed th ro u g h  th e  columns a t  th e  
f lo w  r a te  o f  30 cm 'Vm in, th e  in je c t o r  and colum n oven w ere  hea ted  to  

170°c and th e  in s tru m e n t was m a in ta in e d  a t  t h i s  c o n d it io n  o v e rn ig h t .
A f t e r  p re c o n d it io n in g  th e  in s tru m e n t was c o o l to  th e  a m b ien t te m p e ra tu re  

w h i le  th e  c a r r i e r  gas was s t i l l  passed th ro u g h  th e  co lum n. The f r e e  end
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o f  th e  colum n was connected to  th e  d e te c to r  and th e  in s tru m e n t was s e t  

a t  th e  o p e ra t in g  c o n d it io n  b e lo w .

3 .3 .7 .1  In e r tn e s s  o f  th e  s u p p o rt

The d e te rm in a t io n  o f  in e r tn e s s  o f  th e  s u p p o rts  was 

based on th a t  sam ples h a v in g  d i f f e r e n t  p o la r i t y  b u t e q u iv a le n t  

b o i l in g  p o in ts  sh o u ld  have e q u iv a le n t  r e te n t io n  tim e  on th e  column 

o f  th e  n o n -c o a te d  s u p p o rts . Such compounds h a v in g  th e  m ost e q u i

v a le n t  b o i l in g  p o in ts  (39) w eré 2 -b u ta n o l (99°c), 2 -p e n ta n o n e  

(102°c) and 1 -hep tane  (98°c) and th e y  w ere  used as th e  t e s t  samples 

f o r  s tu d y in g  in e r tn e s s  o f  Gas Chrom Q and th e  p rep a red  s u p p o rt.

The gas chrom atograph was s e t  a t  th e  fo l lo w in g  c o n d it io n :

Column l i m i t 200°c

Column te m p e ra tu re 80°c

I n je c t o r  te m p e ra tu re 130°c

D e te c to r  te m p e ra tu re 130°c

D e te c to r  range 8 X 10“9 AFS

C a r r ie r  gas:N 2 15 c m "/m in
C h a rt speed 1 . 0 cm "/ m in

T h is  in s tru m e n t was warmed u n t i l  th e  gas f lo w  r a te  was s ta b le .  A
3

1 . 0 0  nm o f  each t e s t  sample was in je c te d  on to  th e  colum ns and 

th o s e  o f  r e te n t io n  t im e  w ere re c o rd e d .

3 .3 .7 .2  T a i l in g  f a c to r

The d e te rm in a t io n  o f  t a i l i n g  f a c to r  o f  v a r io u s -  

p o la r i t y  compounds such a re  dodecane, e th y l  e th a n o a te  and m e th a n o l 

on th e  colum n o f  n o n -p o la r  phase, 5% OV-101 was p e rfo rm e d  a t  th e
fo l lo w in g  c o n d it io n s :
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Column l i m i t 300°c
Column te m p e ra tu re  f o r

dodecane 180°c
e t h y l  e th a n o a te 8 0 °c
m e th a n o l 80°c

I n je c t o r  te m p e ra tu re  f o r
dodecane 2 0 0 °c
e t h y l  e th a n o a te 150°c
m e th a n o l 150°c

D e te c to r  te m p e ra tu re  f o r
dodecane 230°c
e t h y l  e th a n o a te 200°c
m e th a n o l 2 0 0 °c

D e te c to r  range 8  X 10- 9  AFS

C a r r ie r  gasiN^ 
dodecane 
e t h y l  e th a n o a te  

m e th a n o l 
C h a rt speed

15 cm /m in  

2 0  cm^/min 

2 0  cm^/min 

1 0 . 0  cm /m in

The in s tru m e n t was warmed u n t i l  th e  gas f lo w  r a te  was s ta b le .  The 

amounts o f  0 . 1 0  nm  ̂ o f  dodecane, 0 . 1 0  nm  ̂ o f  e th y l  e th a n o a te  and 
0 .1 0  nm^, 0 .5 0  nm^ and 1 .0 0  nm"̂  o f  m e th a n o l were in je c te d  onto 

th e  colum ns and th e  c h ro m a to g ra p h ic  peaks were re c o rd e d .

3 .3 .7 .3  S e p a ra t io n  o f  hyd roca rb on  m ix tu re

A m ix tu re  o f  dedecane, t r id e c a n e ,  te tra d e c a n e  and 
hexadecane was s e p a ra te d  on th e  columns o f  5% 0V-101 a t  th e
fo l lo w in g  c o n d it io n :
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Column l i m i t  

Column te m p e ra tu re  

I n je c t o r  te m p e ra tu re  

D e te c to r  te m p e ra tu re  
D e te c to r  range 

C a r r ie r  gasjN^
C h a rt speed

300°c
1 8 0 °c
200°c
230°c
8  X l c f 9  AFS 

15 cm^/min 
1  cm /m in

The in s t ru m e n t  was warmed u n t i l  th e  gas f lo w  r a te  was s ta b le .  A
30 .4 0  nm o f  th e  h yd ro c a rb o n  m ix tu re  was in je c te d  o n to  th e  columns 

and th e  chrom atogram s w ere re c o rd e d .

3 .3 .7 .4  S e p a ra t io n  o f  e s te r  m ix tu re

A m ix tu re  o f  e th y l  e th a n o a te , e th y l  p ro p io n a te ,  

e th y l  p e n ta n o a te , e th y l  h e xa n o a te  and e th y l  h e p ta n o a te  was s e p a ra te d  

on th e  colum ns o f  5% OV-101 a t  th e  fo l lo w in g  c o n d it io n :

Column l i m i t  

Column te m p e ra tu re  

I n je c t o r  te m p e ra tu re  
D e te c to r  te m p e ra tu re  

D e te c to r  range 

C a r r ie r  gasiN^
C h a rt speed

300°c
80°c

150°c
150°c

8  X 10~ 9  AFS

2 0  cm /m in  

1 . 0  cm /m in

The in s t ru m e n t  was warmed u n t i l  th e  gas f lo w  r a te  was s ta b le .  A 
0 .4 0  nm^ o f  th e  e s te r s  m ix tu re  was in je c te d  o n to  th e  co lum ns and 
th e  chrom atogram s w e re  re c o rd e d .

3 .3 .7 .5  S e p a ra t io n  o f  a lc o h o l m ix tu re

A m ix tu re  o f  1 -b u ta n o l,  1 -p e n ta n o l,  1 -h e x a n o l and 
1 -h e p ta n o l was s e p a ra te d  on th e  columns o f  10% Carbowax 4000 a t
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th e  fo l lo w in g  c o n d it io n :

Column l i m i t 2 0 0 °c
Column te m p e ra tu re 1 0 0 °c
I n je c t o r  te m p e ra tu re 130°c
D e te c to r  te m p e ra tu re 130°c
D e te c to r  range 8 X  10~9 AFS
C a r r ie r  gas:N 2  ■* 2 0  cm 'Vm in
C h a rt speed 1 . 0  cm /m in

The in s tru m e n t was warmed u n t i l  th e  gas f lo w  r a te  was s ta b le .  A

0 .4 0  nm o f  th e  a lc o h o l m ix tu re  was in je c te d  on to  th e  colum ns and
th e  chrom atogram s w e re  re c o rd e d .
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