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APPENDICES

Appendix A  Experim ental Data of M icroemulsion Formation

1. Interfacial tension (IF T )

T h e  in t e r f a c ia l  t e n s io n  o f  e a c h  p h a s e  o f  m i c r o e m u l s io n  i s  c a lc u la t e d  b y  fo l
l o w i n g  f o r m a t io n  :

I F T  =  e(vd )3 ท2 A p

W h e r e e  =  3 .4 2 7  X  1 0 ’4 ( m N  c m 3 m in 2/m  g  m m 3)
V  = 0 . 3 1  ( m m / s d v )  

d =  m e a s u r e d  d r o p  d ia m e t e r  ( s d v )
ท =  n u m b e r  o f  r e v o lu t io n  (r p m )

A p =  d e n s i t y  d i f f e r e n c e  o f  tw o  l iq u id s  ( g / c m 3)



2. Experimental data of interfacial tension

Table A 1  I n te r fa c ia l  t e n s io n  a s  a  f u n c t io n  o f  A l f o t e r r a  ( C ] 4- i 5( P 0 ) 4S 0 4 N a )  c o n c e n t r a t io n  a t  a n  o i l  t o  w a t e r  v o lu m e t r ic  r a t io  o f  1 : 1

C o n c e n t r a t io n T o p B o t t o m d  (n m ) S p e e d ( n )  (r p m ) p  l ig h t  ( g /m L ) p  h e a v y  ( g / m L ) A p I F T  ( m N / m )

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

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

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

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

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

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

9 5 .1 0 5 1 .9 0 5 3 .2 2 1 1 5 0 .8 9 7 1 1 .0 1 2 6 0 .1 1 5 5 1 7 2 .8 4
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-7f\
Appendix B Experim ental Data of Froth Flotation Parameters

1. Removal fraction

T h e  r e m o v a l  f r a c t io n  c a n  b e  c a lc u la t e d  b y  t h is  e q u a t io n

T h e  r e m o v a l  f r a c t io n  o f  o i l  =  — ------- £

W h e r e  Oj =  o i l  c o n c e n t r a t io n  in  th e  in f lu e n t  s t e a m  (m g /1 )
o e =  o i l  c o n c e n t r a t io n  in  th e  e f f l u e n t  s t e a m  (m g /1 )

fo r  e x a m p l e  Oj =  0 .5  m g /1 , Oe =  0 .3 1 7  m g /1
0 . 5 - 0 . 3 1 7s o ; T h e  r e m o v a l  fr a c t io n  o f  o i l  = 

=  0 .3 6 6
0 .5

2. Enrichm ent ratio

T h e  r e m o v a l  f r a c t io n  c a n  b e  c a lc u la t e d  b y  th is  e q u a t io n

T h e  e n r ic h m e n t  r a t io  o f  o i l  =  —

W h e r e  Oj =  o i l  c o n c e n t r a t io n  in  th e  in f lu e n t  s t e a m  (m g /1 )
Of =  o i l  c o n c e n t r a t io n  in  th e  c o l la p s e d  f o a m  (m g /1 )

fo r  e x a m p l e  Oj =  0 .5  m g /1 , O f =  0 .6 2 5  m g /1
0 .6 2 5so ; T h e  e n r ic h m e n t  r a t io  o f  o i l

0 .5  

=  1 .2 5
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3. Surfactant concentration

T o  f in d  th e  s u r f a c ta n t  c o n c e n t r a t io n  b y  u s i n g  T O C  ( t o t a l  o r g a n ic  c a r b o n )  th e  

c a l ib r a t io n  c u r v e  w a s  m a d e .

Table B - l  T o t a l  o r g a n ic  c a r b o n ’s c u r v e  fo r  a n a l y z e  s u r f a c ta n t  c o n c e n t r a t io n

S u r fa c ta n t  c o n c e n t r a t io n  

(w t% )
R e s u l t  ( m g /L )

0 .0 1 3 8 .5 4

0 .0 5 2 3 1 .1

0 .1 6 1 2

0 .5 3 3 7 8

1 6 3 7 0

Figure B 1 T h e  r e la t io n s h ip  b e t w e e n  th e  r e s u lt  f r o m  T O C  ( m g / L )  a n d  s u r fa c ta n t  c o n  

c e n tr a t io n  ( พ t% ).

Equation

S u r fa c ta n t  c o n c e n t r a t io n  ( Y )  =  0 . 0 0 0 2 X  +  0 .0 0 3 8



Appendix c  Raw Data of Froth Parameter

Si
Se =

s u r fa c ta n t  c o n c e n t r a t io n  in  th e  in f lu e n t  s t r e a m s  

s u r fa c ta n t  c o n c e n t r a t io n  in  th e  e f f l u e n t  s t r e a m s

S f = s u r fa c ta n t  c o n c e n t r a t io n  in  th e  c o l la p s e d  f o a m
0 ,  = o i l  c o n c e n t r a t io n  in  th e  in f lu e n t  s t r e a m s

O e = o i l  c o n c e n t r a t io n  in  th e  e f f l u e n t  s t r e a m s
O f = o i l  c o n c e n t r a t io n  in  th e  c o l la p s e d  fo a m



Table Cl the effect of feed surfactant concentration on separation parameters

S u r fa c ta n t  f e e d  

c o n c e n t r a t io n  

( C M C )

ร , (w t% ) S c (w t% ) S f (w t% ) E n r ic h m e n t
r a tio

R e m o v a l
fr a c t io n

O i(p p m ) O e(p p m ) O f (p p m ) E n r ic h m e n t
r a tio

R e m o v a l
fr a c t io n

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

5 0 .0 5 0 .0 1 7 6 0 .1 5 5 3.1 0 .6 4 8 5 0 0 3 2 3 1 0 6 0 2 .1 2 0 .3 5 4

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

10 0 .1 0 .0 4 7 3 0 .1 2 2 1 .2 2 0 .5 2 7 5 0 0 2 8 3 5 8 0 1 .1 6 0 .4 3 4



Table C2 the effect of NaCl concentration on separation parameters

N a C l  c o n c e n t r a 
t io n  ( พ t% )

Sj(w t% ) Se(w t% ) S f(w t% ) E n r ic h m e n t
r a tio

R e m o v a l
fr a c t io n

0 ,(p p m ) O e(p p m ) O f(p p m ) E n r ic h m e n t
r a tio

R e m o v a l
fr a c t io n

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

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

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

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



Table C3 the effect of air flow rate on separation parameters

A ir  f l o w  ra te  

( L /m in )
ร , (w t% ) s c( w t% ) ร !{ พ t% ) E n r ic h m e n t

r a t io
R e m o v a l
fr a c t io n

0 ,(p p m ) O e(p p m ) O f(p p m ) E n r ic h m e n t
r a tio

R e m o v a l
fr a c t io n

3 0 0.1 0 .0 4 4 2 0 .3 0 2 1 3 .0 2 1 0 .5 5 8 5 0 0 2 7 0 1 2 7 3 2 .5 4 6 0 .4 6

5 0 0.1 0 .0 4 6 5 0 .1 2 8 2 1 .2 8 2 0 .5 3 5 5 0 0 2 6 2 6 2 5 1 .2 5 0 .4 7 6

7 0 0.1 0 .0 5 3 7 0 .1 0 3 1 .0 3 0 .4 6 3 5 0 0 3 2 7 5 0 7 1 .0 1 4 0 .3 4 6

1 0 0 0.1 0 .0 6 5 3 0 .0 9 2 0 .9 2 0 .3 4 7 5 0 0 3 3 5 5 0 2 1.0 0 .3 3



Table C4 the effect of feed flow rate on separation parameters

F e e d  f l o w  r a te  

( m l /m in )
S j(w t% ) s e(w t% ) S f (w t% ) E n r ic h m e n t

r a tio
R e m o v a l
f r a c t io n

0 ,(p p m ) O e(p p m ) O f{p p m ) E n r ic h m e n t
r a tio

R e m o v a l
fr a c t io n

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

5 0 0 .1 0 .0 4 6 5 0 .1 2 8 2 1 .2 8 2 0 .5 3 5 5 0 0 2 6 2 6 2 5 1 .25 0 .4 7 6

7 0 0 .1 0 .0 4 8 1 0 .1 3 2 1 .3 2 0 .5 1 9 5 0 0 2 7 2 6 3 5 1 .27 0 .4 5 6

9 0 0.1 0 .0 4 7 3 0 .1 3 8 1 .38 0 .5 2 7 5 0 0 2 7 8 6 1 5 1.23 0 .4 4 4
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