
R E F E R E N C E S

A n g a rsk a , J. K ., T a c h e v , K . D ., Iv a n o v , I. B .,  M ch re tea b , A ., an d  B r o se , G .
( 1 9 9 7 ) .  E f fe c t  o f  m a g n e s iu m  io n s  o n  th e  p ro p er tie s  o f  fo a m  film s  
s ta b iliz e d . Jou rn al o f  C o llo id  an d  In terfa ce  S c ie n c e . 1 9 5 , 3 1 6 -3 2 8 .  

A v e y a r d , R . a n d  R u th erfo rd , c . E . (1 9 9 3 ) .  F o a m  b r e a k d o w n  b y  h y d r o p h o b ic  
p a r tic le s  a n d  n o n p o la r  o il .  L a n g m u ir , 9 , 6 0 4 -6 1 3 .

A v e y a r d , R ., B in k s , B . p .,  F le tch er , P. D . I., an d  R u th erfo rd , c . E . (1 9 9 4 ) .  
C o n ta c t  a n g le s  in  r e la t io n  to  th e  e f fe c ts  o f  s o l id s  o n  f i lm  an d  fo a m  
s ta b ility . Jou rn al o f  D is p e r s io n  S c ie n c e  an d  T e c h n o lo g y , 15 (3 ) ,  2 5 1 -  
2 7 1 .

G arrett, P. R . (1 9 9 2 ) .  D e fo a m in g  : T h e o r y  an d  In d u str ia l A p p lic a t io n s , N e w  
Y ork: M a rce l D ek k er.

M ata , c . an d  J o se p h , D . D . (1 9 9 9 ) .  F o a m  c o n tro l u s in g  a f lu id iz e d  b e d  o f  
h y d r o p h o b ic  p a r tic le s . In tern ation a l Jou rn al o f  M u lt ip h a se  F lo w , 2 5 ,  
6 3 -8 5 .

P ep er , H . ( 1 9 5 8 ) .  T h e  d e fo a m in g  o f  sy n th e tic  d e terg en t s o lu t io n s  b y  so a p s  
a n d  fa tty  a c id s . Jou rn al o f  C o llo id  S c ie n c e . 13, 1 9 9 -2 0 7 .

P orter , M . R . (1 9 9 4 ) .  H a n d b o o k  o f  S u rfa c ta n ts . 2 nd ed . G la sg o w :  B la c k ie  
A c a d e m ic  &  P r o fe ss io n a l.

P ru d ’h o m m e , R. B . (1 9 9 6 ) .  F oam s: th eo ry , m e a su r e m e n ts , a n d  a p p lic a t io n s .
N e w  Y o rk . B a se l,  H o n g k o n g : M a rce l D ek k er.

P u g h , R . J. (1 9 9 6 ) .  F o a m in g , fo a m  film s , a n tifo a m in g  a n d  d e fo a m in g .
A d v a n c e  in  C o llo id  an d  In ter fa ce  S c ie n c e . 6 4 , 6 7 -1 4 2 .

W a n g , G ., P e lto n , R ., H rym ak , A ., S h a w a fa ty , N .,  an d  Y e w , M . H . (1 9 9 9 ) .  
O n  th e  r o le  o f  h y d r o p h o b ic  p a rtic le  an d  su rfa c ta n ts  in  d e fo a m in g . 
L a n g m u ir , 15, 2 2 0 2 - 2 2 0 8 .



A P P E N D I X



A P P E N D I X  A
E x p e r im e n t a l  d a ta  o f  C M C  m e a s u r e m e n t s



42

T a b le  A - l  C M C  o f  su p ern a ta n t so lu t io n  o f  S D S  an d  c a lc iu m  sa lt  o f  fa tty  a c id
( C 8)

C o n c e n tr a tio n  o f  S D S  (M ) S u r fa ce  te n s io n  (r a N /m )
0  (d is t i l le d  w a ter ) 7 1 .4

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

T a b le  A -2  C M C  o f  su p ern a ta n t so lu t io n  o f  S D S  an d  c a lc iu m  sa lt  o f  fa tty  a c id
( C 12)

C o n c e n tr a tio n  o f  S D S  (M ) S u r fa ce  te n s io n  (m N /m )
0  (d is t i l le d  w a ter ) 7 1 .3

0 .0 0 3 3 3 .3
0 .0 0 4 3 0 .1
0 .0 0 5 2 7 .3
0 .0 0 6 2 4 .7
0 .0 0 7 24 .1
0 .0 0 9 2 4 .1
0 .0 1 5 2 4 .0
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T a b le  A -3  C M C  o f  su p ern a ta n t so lu t io n  o f  S D S  an d  c a lc iu m  sa lt  o f  fa tty  a c id
(C,4)

C o n c e n tr a tio n  o f  S D S  (M ) S u r fa ce  te n s io n  (m N /m )
0  (d is t i l le d  w a ter ) 7 1 .4

0 .0 0 3 3 5 .2
0 .0 0 4 3 3 .1
0 .0 0 5 3 1 .4
0 .0 0 6 2 9 .5
0 .0 0 7 2 8 .1
0 .0 0 9 28 .1
0 .0 1 5 2 8 .1

T a b le  A -4  C M C  o f  su p ern a ta n t so lu t io n  o f  S D S  an d  c a lc iu m  sa lt  o f  fa tty  a c id
(C ,8)

C o n c e n tr a tio n  o f  S D S  (M ) S u r fa ce  te n s io n  (m N /m )
0  (d is t i l le d  w a ter ) 7 1 .4

0 .0 0 3 3 6 .4
0 .0 0 4 33
0 .0 0 5 3 0 .1
0 .0 0 6 2 6 .5
0 .0 0 7 2 4 .2
0 .0 0 9 2 4 .1
0 .0 1 5 2 4 .1
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Table B-l The experimental data of the Ross-Miles test at Ca-SO (C8) =
0.0005 M, pH = 7, T = 30 °c

C o n c e n tr a tio n  o f  S D S  (M ) F o a m  h e ig h t (c m )
P u re ร ช ร S u p ern atan t s o lu t io n S D S + C a -S O

ÏÏTÏÏÜ 17 .5 T O 1 1

0 .0 0 5 18 2 0 16
0 .0 0 6 19 .5 2 0 2 0 . 1

0 .0 0 7 2 0 2 1 2 1

0 . 0 1 2 1 2 1 2 1 .5
2 2 2 1 2 2

T a b le  B -2  T h e  e x p e r im e n ta l d ata  o f  th e  R o s s -M ile s  te s t  at C a -S O  (C  12) =  
0.0005 M , p H  =  7, T  =  30 °c

C o n c e n tr a tio n  o f  S D S  (M ) F o a m  h e ig h t  (c m )
P u re ร ช ร S u p ern atan t s o lu t io n S D S + C a -S O

0 .0 0 3 17 .5 n o 5
0 .0 0 5 18 2 0 . 2 1 2

0 .0 0 6 19 .5 2 0 .5 2 0 .4
0 .0 0 7 2 0 2 0 .5 2 1

0 . 0 1 2 1 2 1 .3 2 1

0 . 0 2 2 2 2 2 2 2
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Table B-3 The experimental data of the Ross-Miles test at Ca-SO (C 14) =
0.0005 M, pH = 7, T = 30 °c

C o n c e n tr a tio n  o f  S D S  (M ) F o a m  h e ig h t  (c m )
P u re ร ช ร S u p ern atan t so lu t io n S D S + C a -S O

ÏÏTÏÏÜ 17 .5 I& 3
0 .0 0 5 18 19 .3 9
0 .0 0 6 19 .5 1 9 .8 15
0 .0 0 7 2 0 2 0 . 6 2 1

0 . 0 1 2 1 2 1 2 1

J n n 2 2 2 2 2 1

T a b le  B -4  T h e  e x p e r im e n ta l d ata  o f  th e  R o s s -M ile s  te s t  at C a -S O  (C l 8) =  
0 .0 0 0 5  M , p H  =  7 , T  =  3 0  ° c

C o n c e n tr a tio n  o f  S D S  (M ) F o a m  h e ig h t (c m )
P u re ร ช ร S u p ern atan t so lu t io n S D S + C a -S O

O Ï Ï 3 17 .5 แ โ 2 2

0 .0 0 5 18 19.5 7
0 .0 0 6 19 .5 2 0 14
0 .0 0 7 2 0 2 0 2 1

0 . 0 1 2 1 2 1 .5 2 1

(KÜ2 2 2 2 2 2 1
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Table B-5 The experimental data of the Ross-Miles test at Ca-SO (C8) =
0.00025 M, pH = 7, T = 30 °c

C o n c e n tr a tio n  o f  S D S  (M ) f  o a m  h e ig h t (c m )
P u re S D S S u p ern atan t so lu t io n S O S + C a -S O

r a n 17 .5 แ โ 5 17
r a n 18 2 0 19
0 .0 0 7 2 0 2 1 2 1

ซไอิไ 2 1 2 1 2 1 .5
ÎTÜ2 2 2 2 1 2 2

T a b le  B - 6  T h e  e x p e r im e n ta l d ata  o f  th e  R o s s -M ile s  te s t  at C a -S O  (C l 2) =  
0.00025 M , p H  =  7 , T  =  30 °c

C o n c e n tr a tio n  o l  S D S  (M ) f o a m  h e ig h t (c m )
P u re ร ช ร S u p ern atan t so lu t io n S D S + C a -S O

r a n 17 .5 n n 0

0 .0 0 5 18 2 0 . 2 18
0 .0 0 7 2 0 2 0 .5 2 2

0 . 0 1 2 1 2 1 .3 2 1

~ u m 2 2 2 2 H
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Table B-7 The experimental data of the Ross-Miles test at Ca-SO (C 14) =
0.00025 M, pH = 7, T = 30 °c

C o n c e n tr a tio n  o f  S D S  (M ) F o a m  h e ig h t  (c m )
P u re S D S S u p ern atan t so lu t io n S D S + C a -S O

r a n 17 .5 IK 4
Ï Ï M 5 18 19 .3 9
r a n 2 0 2 0 . 6 2 1

r a i 2 1 2 1 2 1

2 2 2 2 2 1

T a b le  B - 8  T h e  e x p e r im e n ta l d ata  o f  th e  R o s s -M ile s  te s t  at C a -S O  (C l 8) =  
0.00025 M , p H  =  7, T  =  30 °c

C o n c e n tr a tio n  o t  S D S  (M ) F o a m  h e ig h t  (c m )
P ure S D S Su p ern atan t so lu t io n S D S + C a -S O

r a n 17 .5 T O 3
0 .0 0 5 18 19.5 9
0 .0 0 7 2 0 2 0 2 1

0 . 0 1 2 1 2 1 .5 2 1

0 . 0 2 2 2 2 2 n
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Table B-9 The experimental data of the Ross-Miles test at Na-SO (C8) =
0.0005 M, pH = 7, T = 30 °c

C o n c e n tr a tio n  o f  ร บ ร  (M ) F o a m  h e ig h t  (c m )
P u re S D S ร บ ร  +  N a -S O

ÜTÏÏJ3 17 .5 18
0.005 18 20
0.007 20 21
0TJI 21 21
(TÜ2 22 22

T a b le  B - 1 0  T h e  e x p e r im e n ta l data  o f  th e  sh a k e  te st at C a -S O  (C 8) =  
0.0005 M, p H  =  7, T  =  30 °c

C o n c e n tr a tio n  o f  ร บ ร  (M ) F o a m  h e ig h t  (c m )
P u re ร ช ร S u p ern atan t so lu t io n ร ช ร + C a -S O

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

0 .0 1 13 .5 1 3 .6 14
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Table B -ll The experimental data of the shake test at Ca-SO (C |2) =
0.0005 M, pH = 7, T = 30 °c

C o n c e n tr a tio n  o f  ร ช ร  (M ) F o a m  h e ig h t  (c m )
P u re ร ช ร S u p ern atan t so lu t io n S D S + C a -S O

TTÜÜI 5 .5 4 .4 1 . 1

0 .0 0 3 5 6 5 .6 1.3
0 .0 0 4 8 .5 6 1 . 6

0 .0 0 4 5 9 6 .5 1 .7
0 .0 0 5 1 0 . 2 8 .5 1 .9
0 .0 0 6 11.5 1 0 2 .7
0 .0 0 7 1 2 1 2 7 .5
ÏÏUT 13.5 13.1 14

T a b le  B - 1 2  T h e  e x p e r im e n ta l d ata  o f  th e  sh a k e  te s t  at C a -S O  ( C |4) =  
0.0005 M , p H  =  7 , T  =  30 °c

Concentration ot ร บ ร  (M ) foam  height (cm)
Pure รชร Supernatant solution รชร+Ca-SO

Olïïn 5.5 4.8 0.6
0.0035 6 5.5 1
0.004 8.5 6 .4 1.4

0.0045 9 7 .6 1.5
0.005 10.2 oo VO 2.5
0.006 11.5 9.2 3
0.007 12 11 6.6
OUI 13.5 12.5 11.5
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Table B-13 The experimental data o f the shake test at Ca-SO (C| 8) = 
0.0005 M, pH = 7, T = 30 °c

Concentration o f รบร (M) Foam height (cm)
Pure รชร Supernatant solution รชร+Ca-SO

5.5 3 0.2
0.0035 6 5 0.7
0.004 8.5 7.8 1.5

0.0045 9 8.5 2.3
0.005 10.2 9.5 3.4
0.006 11.5 10.4 4.1
0.007 12 11 8.6

~IHฑ 13.5 n n m
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T a b le  C -l The experimental data of contact angle measurements at T=30°c 
and contact time = 15 sec

Type cf Ca-SO Contact angle (degree)
Pure water 0.003 M SDS 0.005 M SDS 0.007 M SDS 0.01 M SDS 0.02 M SDS

C8 60 25 0 0 0 0
C12 68 32 8 0 0 0
CI4 77 65 39 35 28 16
C18 86 77 45 42 38 36

T a b le  C-2 The experimental data o f contact angle measurements at T=30°c 
and contact time = 10 min

Type of Ca-SO Contact angle (degree)
Pure water 0.003 M SDS 0.005 M SDS 0.007 M SDS 0.01 M SDS 0.02 M SDS

C8 58 10 0 0 0 0
CI2 63 12 ว 0 0 0
CI4 68 43 24 21 19 9
C18 78 63 32 28 26 19
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