
E X P E R I M E N T A L  S E C T I O N
CHAPTER III

3 .1  M a t e r ia ls

1) Surfactant
Sodium dodecyl sulfate (SDS) obtained from Sigma Chemical Co., 

with 99+% (capillary GC) purity, was used as the anionic surfactant without 
further purification.

2) Fatty acid
Laurie acid, myristic acid and stearic acid from Unilever Thai 

Holding Limited were used to prepare calcium soaps in this study.

3) Calcium chloride dihvdrate
Analytical grade calcium chloride dihydrate was obtained from J.T. 

Baker Chemicals B.V.-Deventer-Holland and was used to prepare calcium salt 
of fatty acid.

4) Water
Distilled water was used in this study. This distilled water had a

conductivity of 2pmho/cm.
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3 .2  E x p e r im e n t a l  M e th o d s

3.2.1 Preparation of Calcium Soap Precipitate
Calcium salts of C12, C14 and C18 fatty acid were prepared by 

dissolving the fatty acid in methanol HPLC grade and filtering through a 
fritted glass filter to remove the impurity. Calcium chloride solution was then 
added and the solution cooled down to 10°c to precipitate out Ca-SO. 
Methanol and excess calcium chloride were removed by vacuum suction and 
washed with distilled water before drying in the oven at about 60°c for 24 
hours.

Calcium salts of C8 was prepared by dissolving sodium caprylate 
in distilled water and calcium salt was precipitated by adding calcium chloride 
solution.

3.2.2 Foam Measurements
All experiments in this study were performed at a constant 

temperature of 30°c and constant pH of 7. Sodium hydroxide and hydrochloric 
acid were used to adjust the pH of the solution. A pH meter (Benchtop pH/ISE 
Meter, Model 420A with Triode pH electrode Model 91-578N) was used for 
pH measurements.

3.2.2.1 Ross-Miles Method (ASTMD 1173-53)
Apparatus

The pipette (Figure 3.1) was constructed from glass 
having the following dimensions: for the bulb, 45t 1.5 mm outside diameter: 
for the lower stem, 7 ± 0.5 mm outside diameter. The upper stem was 
constructed to contain a solid stopper, straight bore, No.2, standard taper 
stopcock having a 2 mm bore and stem with 8 mm outside diameter. The lower 
stem was 60 -  2 mm in length from the point of attachment to the bulb and 
contained an orifice sealed to the lower end. The orifice was constructed from
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precision bore tubing having an inside diameter of 2.9 ±  0.02 mm and a length 
of 10 ± 0.05 mm with both ends ground square. The pipette was calibrated to 
contained 200 ± 2 ml at 20°c.

F ig u r e  3 .1  Foam pipette for the Ross-Miles test
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The receiver (Figure 3.2) was constructed from glass having an 
internal diameter o f 50± 0.8 mm. One end was constricted and sealed to a 
straight-bore, solid-plug, standard taper No.6, equipped with a stopcock having 
a 6 mm bore and 12 mm stems. The receiver tube was mounted in a standard- 
wall tubular water jacket, having an external diameter of not less than 70 mm, 
fitted with inlet and outlet connections.

Figure 3.2 Foam receiver for the Ross-Miles test.
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Procedure
W a ter , c o n tr o lle d  at 3 0 ° c ,  w a s  c ir c u la te d  th ro u g h  th e  w a ter  

ja c k e t  o f  th e  r e c e iv e r  so  a s to  b r in g  it  to  th e  p ro p er  tem p era tu re . A b o u t  5 0  m L  
o f  th e  so lu t io n  w a s  run  in to  th e  r e c e iv e r  u s in g  th e  p ip e tte  a n d  th e  le v e l  o f  th e  
s o lu t io n  in  th e  r e c e iv e r  w a s  a d ju sted  to  b e  e x a c t ly  at th e  5 0  m L  m ark. T h e  
p ip e tte  w a s  th e  f i l le d  w ith  so lu t io n  to  th e  2 0 0  m L  m ark , u s in g  a s l ig h t  su c t io n  
fo r  th e  p u r p o se . It w a s  p la c e d  im m e d ia te ly  o n  to p  o f  th e  r e c e iv e r  an d  th e  
s to p c o c k  w a s  o p e n  to  run  th e  s o lu t io n  in to  th e  r e c e iv er . W h e n  a ll th e  so lu t io n  
w a s  ru n  o u t o f  th e  p ip e tte , a  r ea d in g  o f  fo a m  h e ig h t  w a s  ta k en  im m e d ia te ly  to  
m e a su r e  th e  fo a m a b ility  o f  th e  so lu tio n . F o a m  s ta b ility  w a s  d e te r m in e d  b y  
m e a su r in g  th e  fo a m  d e c a y  a fter  a certa in  tim e .

3.2.2.2 Shake Method
2 5  m l o f  th e  te s t  so lu t io n  w a s  run  in to  a  3 8 x 2 0 0  m m  

te s t  tu b e  w ith  a s c r e w  ca p  b y  u s in g  a p ip e tte . T h e  so lu t io n  w a s  p la c e d  in  a 
w a te r  b a th  at 30°c fo r  1 h ou r. It w a s  th en  ta k en  o u t an d  sh a k e n  b y  h an d  in  a  
c o n s is te n t  w a y  10 t im es . In itia l fo a m  h e ig h t  w a s  m e a su r e d  a fter  5 se c o n d .  
F o a m  s ta b ility  w a s  d e te r m in e d  b y  m e a su r in g  fo a m  h e ig h t  a fter  a  cer ta in  tim e .

3 .2 .3  C o n ta c t  A n g le  M e a su r e m e n t
C a -S O  p e lle ts  w e r e  p rep ared  b y  g r in d in g  th e  C a -S O  p a r tic le s  

b y  m ortar u n til f in e  p o w d e r  w a s  o b ta in ed . It w a s  tra n sferred  in to  s ta in le s s  s te e l  
p u n c h  a n d  d ie  (1 3  m m  d ia m eter ) an d  p r e sse d  at 1 0 ,0 0 0  k g  fo r c e  u s in g  a  
h y d r a u lic  p r e ss  (B I O -R A D , P /N  1 5 0 1 1 )  w ith  2  m in u te s  d w e ll  t im e . T h e  p e lle ts  
w e r e  sto red  in  3 0 %  r e la tiv e  h u m id ity  c h a m b er  at a m b ie n t  tem p era tu re  p rior to  
u se . T h e  c o n ta c t  a n g le  m e a su r e m e n t w a s  d o n e  b y  p la c in g  C a -S O  p e lle t  in s id e  

a g la s s  c h a m b er  c o n tr o lle d  at 30°c. A  drop  o f  2 0  p i s o lu t io n  w a s  p la c e d  o n  th e  
so lid  su r fa c e  b y  u s in g  m ic r o  sy r in g e . T h e  p ic tu re  o f  c o n ta c t  a n g le  w a s  
ca p tu red  a fter  15 s e c  an d  10 m in u te s  b y  d ig ita l ca m era . T h e  P h o to  S h o p  
p ro g ra m  w a s  u s e d  to  m ea su re  th e  a n g le .
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3 .2 .4  C M C  M e a su r e m e n t
T h e  C M C  w a s  d e te r m in e d  b y  m e a su r in g  th e  su r fa c e  te n s io n  as a 

fu n c t io n  o f  b u lk  c o n c e n tr a tio n  o f  su rfactan t. T h e  su r fa c e  te n s io n  w a s  m ea su red  
b y  d ig ita l te n s io m e te r  (K R Ü S S  In stru m en ts). T h e  r in g  w a s  o b ta in e d  fro m  D u  
N o u y  w ith  th e  fo l lo w in g  s p e c if ic a t io n s :  p la tin u m -ir id iu m  ty p e  w e tt in g  le n g th  
1 1 9 .9 5  m m , r in g -ra d iu s  9 .6 5 4 5  m m , a n d  w ir e  ra d iu s  0 .1 8 5  m m . T h e  p o in t  at 
w h ic h  th e  su r fa c e  te n s io n  b e c a m e  co n sta n t w a s  ta k en  a s  th e  C M C  o f  th e  
so lu tio n .

3 .2 .5  P rep a ra tio n  o f  S u p ern a ta n t S o lu t io n
S u p ern atan t so lu t io n s  o f  S D S  w ith  C a -S O  w e r e  p rep a red  b y  

m ix in g  th e  S D S  so lu t io n  w ith  C a -S O  b y  u s in g  th e  m a g n e t ic  stirrer fo r  12 h ou rs  
at 30°c a n d  r e m o v in g  th e  C a -S O  p a r tic le s  fro m  th e  so lu t io n  b y  filte r in g  
th ro u g h  a fr itted  g la s s  filter .
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