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A P P E N D IC E S

Appendix A Determination of equilibrium time of adsorption and desorption.

A l. Temperature effect
A l.l  Determination of equilibrium time for adsorption of sodium 

dodecyl sulfate on GAC adsorbent 
A l . 1 . 1  at 3 0 ° c

^  4 0 0 0  
E t_______________________________________________________________________________________________________________________________ ______________ _ ______
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Figure Al Determination of equilibrium time for adsorption of sodium dodecyl 
sulfate on GAC adsorbent at 30°c.

A l . 1 . 2  at 4 0 ° c

Time (h r)

Figure A2 Determination of equilibrium time for adsorption of sodium dodecyl
sulfate on GAC adsorbent at 40°c.
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Al.1.3 at 50°c

tim e (hr)

Figure A3 Determination of equilibrium time for adsorption of sodium dodecyl 
sulfate on G AC adsorbent at 50°c.

A1.2 Determination of equilibrium time for adsorption of sodium 
dodecyl sulfate on XAD-4 adsorbent 
Al.2.1 at 3 0 ° c
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Figure A4 Determination of equilibrium time for adsorption of sodium dodecyl 
sulfate on XAD-4 adsorbent at 30°c.
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Al.2.2 at 40°c

time (hr)

Figure A5 Determination of equilibrium time for adsorption of sodium dodecyl 
sulfate on XAD-4 adsorbent at 40°c.

Al.2.3 at 50°c

E
๐ .
๐ .Ç
TO
IoÇ๐๐
TOE0

time (hr)

Figure A6 Determination of equilibrium time for adsorption of sodium dodecyl
sulfate on XAD-4 adsorbent at 50°c.
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A1.3 Determination of equilibrium time for desorption of sodium 
dodecyl sulfate on GAC adsorbent 
Al.3.1 at 30°c

time (hr)

Figure A7 Determination of equilibrium time for desorption of sodium dodecyl 
sulfate on GAC adsorbent at 30°c.

Al.3.2 at 40°c

time (hr)

Figure A8 Determination of equilibrium time for desorption of sodium dodecyl
sulfate on GAC adsorbent at 40°c.
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Al.3.3 at 50°c

time (hr)

Figure A9 Determination of equilibrium time for desorption of sodium dodecyl 
sulfate on GAC adsorbent at 50°c.

A1.4 Determination of equilibrium time for desorption of sodium 
dodecyl sulfate on XAD-4 adsorbent 
Al.4.1 at 30°c

ฟ
E๐ç5

1LO๐
CO

A A A A  A  A  A  A  A

๐ฬฺÔ3■๐
๐E<

50♦ 000 ♦ 150 0 200 ♦  250

time (hr)

Figure A10 Determination of equilibrium time for desorption of sodium dodecyl
sulfate on XAD-4 adsorbent at 30°c.
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Al.4.2 at 40°c

Figure A ll Determination of equilibrium time for desorption of sodium dodecyl 
sulfate on XAD-4 adsorbent at 40°c.

Al.4.3 at 50°c

f  1000 ๐ I0 100
1</> a ฬ

A_____A____ A A  A  A  A  A  A

-o■e๐
10

♦  500 

■  12000 
A  25000

♦  <too ♦  ♦ iso ♦  *200 ♦  * 250 300

๐< 0.1
time (hr)

Figure A12 Determination of equilibrium time for desorption of sodium dodecyl 
sulfate on XAD-4 adsorbent at 50°c.
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A2. Ionic strength effect
A2.1 Determination of equilibrium time for adsorption of sodium

dodecyl sulfate mixing with sodium chloride on GAC adsorbent

time (hr)

Figure A13 D eterm ination o f  equilibrium  tim e for adsorption o f  sodium  dodecyl 
sulfate m ix in g  w ith  10, 50, and 100 m M  o f  N aC l on GAC adsorbent at 30°c.

A2.2 Determination of equilibrium time for adsorption of sodium
dodecyl sulfate mixing with sodium chloride on XAD-4 adsorbent

time (hr)

Figure A14 Determination of equilibrium time for adsorption of sodium dodecyl
sulfate mixing with 10, 50, and 100 mM of NaCl on XAD-4 adsorbent at 30°c.
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A2.3 Determination of equilibrium time for desorption of sodium
dodecyl sulfate mixing with sodium chloride on GAC adsorbent

time (hr)

Figure A15 D eterm ination o f  equilibrium  tim e for desorption o f  sodium  dodecyl 
sulfate m ix in g  w ith  10, 50, and 100 m M  o f  N aC l on G A C  adsorbent at 3 0 °c .

A2.4 Determination of equilibrium time for desorption of sodium
dodecyl sulfate mixing with sodium chloride on XAD-4 adsorbent

๐)
๐E๐y

1
CO๐CO■ ๐$ท๐Ô5-๐

time (h r)

Figure A16 Determination of equilibrium time for desorption of sodium dodecyl
sulfate mixing with 10, 50, and 100 mM of NaCl on XAD-4 adsorbent at 30°c.
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A3. Effect of surfactant’s structure
A3.1 Determination of equilibrium time for adsorption of sodium 

octanoate on GAC adsorbent

time (hr)

Figure A 1 7  D eterm ination o f  equilibrium  tim e for adsorption o f  sodium  octanoate  
on G A C  at 3 0 °c .

A3.2 Determination of equilibrium time for adsorption of sodium 
octanoate on XAD-4 adsorbent

time (h r)

Figure A18 Determination of equilibrium time for adsorption of sodium octanoate
on XAD-4 at 30°c.
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A3.3 Determination of equilibrium time for desorption of sodium 
octanoate on GAC adsorbent

tim e (hr)

Figure A 1 9  D eterm ination o f  equilibrium  tim e for desorption o f  sodium  octanoate  
on G A C  at 3 0 °c .

A3.4 Determination of equilibrium time for desorption of sodium 
octanoate on XAD-4 adsorbent

1200

O) 1000 
0
1๐yI

■ ๐q3■ e๐

8 0 0

- 2  6 0 0  

</>
4 0 0

♦  5000 m icM  

■  25000m icl\/l 

A  700 mM

200

0 É-
5 0 100 1 5 0 200 2 5 0

tim e  (hr)

Figure A20 Determination of equilibrium time for desorption of sodium octanoate
on XAD-4 at 30°c.
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Appendix B Calibration curve for TOC. 
Bl. with sodium dodecyl sulfate (SDS)

p r e p a r e d  c o n c e n tr a t io n d e t e c t e d  c o n c e n t r a t io n

m ic r o m o la r p p m p p m

2 0 0 0 0 2 8 8 0 2 9 0 8

1 0 0 0 0 1 4 4 0 1 5 1 8

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

1 0 0 0 1 4 4 1 3 9 .1

5 0 0 7 2 9 2 .2 9

1 0 0 3 6 2 8 .2

Table Bl D a t a  o f  c a l ib r a t io n  c u r v e  o f  S D S  w i t h  T O C  a n a ly z e r .

calibration curve (by using various initial cone of SDS solution)

y= 1.0101X

Figure Bl C a lib r a t io n  c u r v e  o f  S D S  w i t h  T O C  a n a ly z e r .



B2. with sodium octanoate
p r e p a r e d  c o n c e n tr a t io n d e t e c t e d  c o n c e n t r a t io n
m ic r o m o la r p p m p p m

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

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

Table B2 D a t a  o f  c a l ib r a t io n  c u r v e  o f  S o d iu m  o c t a n o a t e  w i t h  T O C  a n a ly z e r .

calibration curve for sodium octanoate

calculated cone (ppm)

Figure B2 C a lib r a t io n  c u r v e  o f  S o d iu m  o c t a n o a t e  w i t h  T O C  a n a ly z e r .
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Appendix c  Sample of calculation.
Cl. Adsorption isotherm.

C o n s id e r in g  in i t ia l  c o n c e n t r a t io n  2 5 ,0 0 0  p M  o f  S D S  a d s o r b  o n  G A C  at 

30°c, o n ly  th e  a m o u n t  o f  c a r b o n  in  S D S  w i l l  b e  m e a s u r e d  b y  T O C  in  th e  u n it  o f  p p m ;

2 5 ,0 0 0  p m o l/1  =  2 5 , 0 0 0 x 1 0 '6x 2 8 8 . 4 x  1 ,0 0 0  

=  7 ,2 1 0  m g /1  o r  

=  7 ,2 1 0  p p m
b u t o n ly  a m o u n t  o f  c a r b o n  w i l l  b e  d e t e c t e d  b y  T O C  th u s ,  

d e t e c t e d  c o n c e n t r a t io n  =  ( 7 , 2 1 0 x l 2 x l 2 ) / 2 8 8 . 4
=  3 ,6 0 0  p p m

b y  t h e o r e t ic a l ,  it  s h o u ld  b e  3 ,6 0 0  p p m  b u t fo r  th e  r e a l e x p e r im e n t  it  w a s  3 ,6 1 8  p p m  

A f t e r  th a t it  w a s  c o n v e r t e d  d u e  to  th e  c a l ib r a t io n  e x p e r im e n t .
c a l .  C o n c e n tr a t io n  =  3 ,6 1 8 / 1 .0 1 0 1  =  3 ,5 8 1 .8 2  p p m  

Remark; m o le c u la r  w e i g h t  o f  S D S  =  2 8 8 .4
m o le c u la r  w e i g h t  o f  c a r b o n  a to m  =  12  

S D S  c o n t a in  1 2  a to m s  o f  c a r b o n
W h e n  th e  e q u i l ib r iu m  w a s  r e a c h e d , c o n c e n t r a t io n  o f  a q u e o u s  s o lu t io n  w a s  d e t e c t e d  

b y  T O C  a n a ly z e r  a g a in . A s s u m e  th a t  it w a s  2 ,0 3 1  p p m , th e  p r o c e s s  o f  c o n v e r t in g  

d e t e c t e d  c o n c e n t r a t io n  t o  c a l .  c o n c e n t r a t io n  w i l l  b e  th e  s a m e .
e q u i l ib r iu m  c a l .  c o n c e n t r a t io n  =  2 ,0 3 1 / 1 .0 1 0 1  =  2 0 1 0 .6 9  p p m  

T h u s ,  th e  a m o u n t  o f  S D S  a d s o r b  o n  G A C  =  3 ,5 8 1 .8 2 - 2 ,0 1 0 .6 9
=  1 ,5 7 1 .1 3  p p m

C o n v e r t  p p m  to  m ic r o m o la r  b y  u s in g  c o v e r t in g  g r a p h
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coverting from ppm of detected carbon to micromolar of SDS

Figure Cl C o n v e r t in g  c u r v e  fr o m  p p m  u n it  to  m ic r o m o la r  o f  S D S .

T h e  a m o u n t  o f  S D S  a d s o r b  o n  G A C  =  1 ,5 7 1 .1 3 x 6 .9 4 3 9  =  1 0 ,9 0 9 .7 8  m ic r o m o la r  

D u e  to  1 0  m l o f  S D S  s o lu t io n  w a s  m ix e d  w i t h  0 .1  g  o f  G A C  a d s o r b e n t  

T h e n , th e  a m o u n t  o f  S D S  a d s o r b  o n  G A C  =  ( 1 0 ,9 0 9 .7 8 x l 0 ) / ( 0 .  l x  1 ,0 0 0 )
=  1 ,0 9 0 .9 8  m ic r o m o le /g

C2. Desorption isotherm
A f t e r  th e  a d s o r p t io n  i s o th e r m  w a s  c o m p le t e d ,  th e  e q u iv a le n t  d e s o r p t io n  

i s o th e r m  c a n  p e r fo r m  b y  d i lu t in g  th e  e q u i l ib r iu m  c o n c e n t r a t io n  o f  a d s o r p t io n  w i t h  a  

fa c to r  o f  5 .
T h e  in it ia l  c o n c e n t r a t io n  o f  S D S  fo r  d e s o r p t io n  =  1 3 ,9 6 2 .0 4 /5  =  2 ,7 9 2 .4 1  m ic r o m o la r  

A f t e r  th e  e q u i l ib r iu m  t im e  w a s  r e a c h e d , th e  e q u i l ib r iu m  c o n c e n t r a t io n  =  4 5 6 .5 9  p p m
o r  =  4 5 6 . 5 9 x 6 . 9 4 3 9  m ic r o m o la r  

=  3 ,1 7 0 .5 0  m ic r o m o la r
T h e  a m o u n t  o f  d e s o r b e d  S D S  =  3 ,1 7 0 .5 0 - 2 ,7 9 2 .4 1  =  3 7 8 .1 0  m ic r o m o la r

=  ( 3 7 8 . 1 0 x l 0 ) / ( 0 . 1 x l , 0 0 0 )
=  3 7 .8 1  m i c r o m o le /g

T h e  a m o u n t  o f  a d s o r b e d  S D S  o n  G A C  s u r f a c e  a f te r  d e s o r p t io n  p r o c e s s
=  1 ,0 9 0 .9 8 - 3 7 .8 1  

=  1 ,0 5 3 .1 7  m ic r o m o le /g
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The am ount o f  adsorbed and desorbed SD S in the unit o f  m icrom ole/g  o f  adsorbent 
are plotted versus equilibrium  concentration. For X A D -4  adsorbent, the process o f  
calculation w ill be the sam e except the used am ount o f  adsorbent w as changed from  
0 . 1  g to 0 .2  g.

Appendix D Raw data.
D l. Temperature effect

D l.l Adsorption and desorption isotherm of SDS on GAC  adsorbent at 
3 0 °c
Adsorption isotherm Desorption isotherm

Ce (gM) Q (micromole/g) SD
24.84 4.95 0.23
29.06 41.99 0.52
43.89 79.70 0.53
58.80 168.35 1.98
67.92 327.05 2.58
72.51 397.35 1.05
113.06 458.64 5.03
196.79 510.50 15.97
169.46 596.68 6.36
299.49 833.37 29.92
390.54 865.59 19.38
654.77 994.21 38.33
926.51 1095.30 7.88
989.24 1166.51 14.87
1220.77 1083.78 62.57
1629.02 1110.87 44.08
2195.02 1040.45 31.41
2639.80 1013.98 79.56
2749,44 1080.15 42.00
2946.63 1066.76 59.64

Ce (gM) Q (micromole/g) SD
32.32 6.79 0.21

49.89 44.50 0.28
58.17 82.93 0.12

70.16 172.13 0.22

139.31 330.55 1.44
237.55 399.85 4.11
411.57 461.71 7.36
720.77 515.76 19.67
777.04 595.51 2.41
1093.21 851.04 18.86
1737.35 865.68 19.99
2573.63 995.85 7.09
3682.65 1109.75 6.50
3774.77 1180.28 16.51
5696.87 1081.56 37.17
6986.98 1134.04 46.01
9172.26 1103.87 53.04
11755.34 1042.86 94.97
12976.70 1112.52 60.19
13943.14 1092.87 47.17

Table Dl A dsorption and desorption isotherm  o f  S D S on G A C  adsorbent at 30°c.
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Adsorption isotherm Desorption isotherm

D1.2 Adsorption and desorption isotherm of SDS on G A C  adsorbent at
40°c

Ce (|U.M) Q (ทาicromole/g) SD
36.86 6.34 0.40
49.36 44.55 0.32
67.10 82.04 0.24
80.96 171.05 0.06
107.69 333.71 0.09
168.84 406.72 1.73
316.27 471.24 1.47
604.38 527.40 14.27
1203.26 552.89 20.58
1287.82 831.58 4.58
1562.11 883.21 6.11

2310.51 1022.16 5.44
3793.85 1098.63 17.00
4314.65 1126.29 3.79
4892.79 1161.97 41.62
5879.04 1244.83 17.48
8047.71 1216.32 31.74
10328.89 1185.50 5.04
11743.88 1235.80 32.35
12470.28 1240.15 38.89

Ce (JJ.M) Q (micromoie/g) SD
30.77 4.00 0.93
31.09 41.70 0.68
36.71 79.71 0.19
60.37 166.44 1.76
63.80 329.60 2.14
66.21 404.28 1.65
85.28 469.04 1.35
156.05 515.85 25.56
268.56 563.52 30.72
339.58 820.39 5.75
439.14 864.25 13.56
675.00 1000.87 12.92
1111.60 1068.46 8.07
1321.50 1080.43 7.96
1465.64 1133.48 26.22
1816.92 1154.98 66.85
2011.24 1176.15 47.80
2639.97 1128.08 38.54
2717.94 1198.88 21.31
2784.16 1211.14 26.25

Table D2 Adsorption and desorption isotherm of SDS on GAC adsorbent at 40°c.
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Adsorption isotherm Desorption isotherm

D1.3 Adsorption and desorption isotherm of SDS on G A C  adsorbent at
50 °c

Ce (HM) Q (ทาicromole/g) SD
62.01 5.30 1.01

78.20 56.50 0.25
81.65 97.77 0.12

87.43 194.12 0.41
102.37 393.18 1.04
163.66 475.47 1.27
339.39 582.88 2.42
575.94 622.01 1.80
769.94 786.88 6.22

929.66 887.55 3.96
1250.29 963.47 13.71
2362.53 1061.87 33.01
3253.69 1170.24 18.27
3862.76 1207.50 19.16
5007.36 1187.17 44.72
6420.07 1287.27 65.87
7848.92 1293.37 44.72
10096.30 1262.66 50.67
12298.42 1249.75 71.87
13421.25 1210.80 44.08

Ce((lM) Q (micromole/g) so

27.94 4.15 0.83
31.34 53.95 0.48
41.71 95.24 0.34
57.10 190.15 0.30
63.00 388.92 0.82
85.72 468.70 4.16
145.66 576.50 5.31
223.01 608.61 7.20
307.03 771.57 5.93
381.03 865.45 6.48
481.85 935.46 12.61
747.31 1044.24 32.57
1129.06 1117.59 20.95
1278.88 1161.18 21.14
1699.71 1117.34 46.94
2041.03 1195.19 54.08
2263.93 1223.95 35.18
2736.95 1190.89 43.13
2945.02 1228.53 21.08
3148.96 1164.33 32.66

Table D3 Adsorption and desorption isotherm of SDS on GAC adsorbent at 50°c.
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Adsorption isotherm Desorption isotherm

D1.4 Adsorption and desorption isotherm of SDS on X A D -4  adsorbent at
30°c

Ce (flM) Q (micromole/g) รอ
61.45 19.32 0.03
78.58 82.75 0

66.93 89.61 0.18
95.56 188.02 0.09
160.79 228.38 0.37
92.48 292.15 0.48
115.53 320.15 0.46
255.80 401.94 2.96
342.33 450.88 1.93
413.87 493.92 2.09
620,70 573.26 7.53
1120.54 627.79 4.20
1354.04 651.73 6.20

1489.70 680.90 7.79
1800.42 747.41 4.76
2029.69 791.40 0.15
2752.19 798.50 14.65
3353.14 805.22 5.56
3488.79 798.59 0.19

Ce ((IM) Q (micromole/g) รอ
204.27 21.94 0.22

214.00 84.54 0.00

212.63 88.73 3.63
222.66 190.57 0.22

237.38 234.05 0.02

290.90 293.87 0.10

346.99 322.45 0.08
430.11 410.43 0.46
556.65 462.43 0.93
740.84 507.21 1.18
1119.16 593.10 0.05
1599.69 667.82 1.82
1936.31 700.07 0.86

2214.04 733.25 11.56
3180.13 805.63 1.46
3656.19 856.32 10.67
5000.83 886.10 6.64
6673.05 906.14 9.51
7585.98 897.17 1.70

Table D4 Adsorption and desorption isotherm of SDS on XAD-4 adsorbent at 30°c.



Adsorption isotherm Desorption isotherm Second adsorption
D1.5 Adsorption and desorption isotherm of SDS on A'AD-4 adsorbent at 40°c

Ce (แพ )
Q

(micromole/g) SD
49.17 34.57 0.60
91.02 78.99 0.43

421.84 160.05 0.42
1478.93 280.78 1.80
2155.60 328.42 0.35
2861.61 374.26 0.35
3760.10 411.34 1.84
4375.83 522.23 1.56
5183.58 564.36 15.54
8522.05 687.04 8.34
10758.54 764.96 1.55
13343.34 795.42 13.62
16048.45 746.68 14.72
17408.44 747.48 2.37
20440.08 747.54 3.63
23545.05 751.46 2.14
25852.58 753.10 7.01
29470.84 757.68 11.07
29477.72 765.83 14.41

Ce (แพ )
Q

(micromole/g) รอ
66.90 11.68 0.02
62.92 32.27 0.30
62.72 79.25 0.34
122.54 162.43 0.11
232.72 197.80 0.56
376.35 227.88 0.58
628.70 267.12 0.76
745.42 360.07 2.06
1010.55 395.95 2.68
1305.00 419.40 1.31
1886.70 473.51 2.10
2424.62 520.35 8.17
2744.98 536.86 0.81
3012.62 560.26 7.83
3446.17 602.24 1.85
4022.59 629.98 0.20
4316.82 658.01 1.14
4451.45 700.97 9.83
4668.11 693.75 14.66

Ce (แพ )
Q

(micnomole/g) รอ
175.28 14.59 0.22
184.51 35.08 0.26
185.01 80.46 0.31
206.35 166.36 0.31
236.09 207.08 0.32
282.45 243.88 0.16
384.95 294.68 0.18
481.37 392.52 0.32
679.33 439.68 0.76
790.56 476.74 0.42
1267.19 555.00 1.66
1859.77 622.99 6.69
2249.78 651.61 0.65
2558.91 685.30 6.56
3112.07 744.61 2.70
4139.58 791.54 3.97
5298.15 821.26 1.91
6566.26 857.86 0.26
7525.25 850.49 12.58

Table D5 Adsorption and desorption isotherm of SDS on XAD-4 adsorbent at 40°c.



Adsorption isotherm Desorption isotherm Second adsorption
D1.6 Adsorption and desorption isotherm of SDS on X A D -4 adsorbent at 50°c

Ce (pM)
Q

(กาicromole/g) รอ
267.51 9.97 2.74
218.17 33.40 0.54
224.13 78.51 0.11
212.47 166.05 0.03
309.74 203.40 1.46
335.43 241.23 1.15
504.04 288.72 2.01
605.41 386.32 0.69
701.20 438.59 0.51
892.54 471.65 4.10
1417.52 547.48 2.18
1960.60 617.95 2.14
2311.43 648.53 2.05
2509.18 687.79 13.09
3510.33 724.69 3.58
4407.91 778.12 4.42
5626.52 804.84 12.12
7296.10 821.38 11.20
8865.77 783.46 19.81

Ce (|4M)
Q

(micromole/g) SD
85.67 6.31 4.01
67.89 30.50 0
80.57 76.72 0.50
132.54 161.55 0.15
230.16 194.99 1.32
389.92 225.09 3.29
762.84 255.62 2.09
745.88 355.08 2.87
1083.65 391.42 1.59
1453.03 407.92 5.01
1912.71 466.02 12.14
2511.59 511.97 1.83
2832.97 569.26 12.76
2865.74 569.60 20'. 17
3549.29 582.33 0.58
3972.53 623.57 6.65
4418.68 640.17 12.07
4580.23 665.33 18.01
4446.18 649.81 16.78

Ce
Q

(micromole/g) so
49.85 29.02 4.06
89.07 77.19 0.70

423.74 157.78 1.36
1471.82 280.55 1.86
2159.50 325.41 2.70
2865.05 371.29 4.36
3762.40 400.12 3.93
4940.91 489.00 7.97
5714.29 533.29 7.33
9479.89 627.67 11.65
13176.06 636.67 18.97
15721.91 668.11 7.67
18047.77 678.65 4.34
19619.73 646^25 25.36
21173.36 690.95 5.11
24674.76 687.05 6.59
27250.39 669.63 10.60
30144.54 688.36 14.82
29940.60 700.22 4.70

Table D6 Adsorption and desorption isotherm of SDS on GAC adsorbent at 5 0 °c .
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D2. Effect of ionic strength
D2.1 Adsorption and desorption isotherm of SDS + 10 mM of NaCl on 

G A C  adsorbent at 30°c
Adsorption isotherm Desorption isotherm

Ce (|XM) Q (ทาicromole/g) SD
33.31 5.03 0.52
29.91 49.25 0.39
41.08 94.31 1.22
45.84 191.90 0.56

55.59 403.59 1.40
92.29 490.72 4.28
95.56 593.67 2.71

213.07 662.67 2.03
323.48 740.57 14.96
422.62 809.10 11.61

596.09 899.77 12.70

690.25 984.42 14.00
1040.11 1127.34 8.71
1260.78 1180.07 59.39
1358.85 1224.87 63.18
1923.82 1078.02 85.89
2202.58 1188.92 36.00
2615.96 1181.68 31.96
2880.63 1138.62 56.08
3155.04 1123.05 32.37

Ce ((4M) Q (micromole/g) SD
45.12 7.46 0.40
42.73 51.80 0.44
48.41 97.45 1.23
44.54 195.59 0.38
50.91 408.13 0.67
105.28 497.84 3.82
209.52 592.94 15.70
378.44 676.41 0.78
624.43 760.43 13.01
967.24 832.02 13.52
1584.79 927.69 9.72
1887.04 1015.70 16.98
3902.86 1166.09 28.75
4949.62 1207.16 67.49
5238.12 1255.99 64.43
8627.46 1158.35 3.89
10552.31 1183.10 5.83
12034.90 1202.57 39.16
14081.20 1145.06 59.50
15135.86 1135.83 41.77

Table D7 Adsorption and desorption isotherm of SDS in 10 mM of NaCl solution
on GAC adsorbent at 30°c.
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Adsorption isotherm Desorption isotherm

D2.2 Adsorption and desorption isotherm of SDS + 50 mM of NaCl on
G A C  adsorbent at 30°c

Ce (|IM) Q (micromole/g) รอ
37.77 5.00 0.56
38.52 52.49 0.93
42.75 81.17 0.67
57.90 187.82 1.43
50.44 384.17 1.67

57.28 481.86 1.29
115.63 580.05 2.92
96.11 643.37 9.32
179.73 727.50 4.34

216.11 917.49 3.75
293.90 1051.51 3.44

490.31 1230.89 10.32
882.51 1274.58 3.88
1115.38 1260.94 3.11
1339.38 1250.75 16.64
1800.77 1255.04 53.13
2496.81 1267.38 30.65
2885.44 1218.71 58.86
3236.04 1250.83 26.09
3422.11 1289.10 89.05

Ce (pM ) Q (micromole/g) รอ
54.18 7.69 0.42
49.75 55.78 0.79
59.29 84.26 0.52

58.99 192.43 1.44

58.61 388.05 1.35
81.88 485.95 2.46
162.48 589.94 3.96
247.79 648.03 8.12
563.59 734.21 5.11
686.90 925.36 0.91
1054.03 1059.82 2.92
1848.37 1255.36 33.32
4206.66 1278.70 3.34
5242.81 1267.21 2.77

6566.26 1245.54 30.08
8959.72 1246.11 41.28

10857.08 1279.80 30.08
13298.66 1265.93 32.57
15362.14 1267.19 21.40
16798.91 1258.26 40.79

Table D8 Adsorption and desorption isotherm of SDS in 50 mM of NaCl solution
on GAC adsorbent at 30°c.
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อ 2.3 Adsorption and desorption isotherm of SDS + 100 mM of NaCl on
G  A C  adsorbent at 30°c
Adsorption isotherm Desorption isotherm

C e Q  (m ic ro m o le /g ) ร อ

3 2 .6 2 1 .7 6 0 .3 0

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

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

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

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

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

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

1 1 3 .6 6 6 0 5 .5 7 7 .6 6

1 5 1 .3 3 6 6 1 .9 4 2 .3 4

2 4 9 .3 7 7 2 6 .3 2 6 .3 5

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

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

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

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

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

1 2 9 1 .2 0 1 2 1 1 .7 9 2 4 .6 9

1 9 2 3 ,4 8 1 2 1 3 .3 6 2 8 .8 1

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

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

2 9 1 7 .9 8 1 2 1 2 .2 3 1 2 .1 3

C e  ( |! M ) Q  (m ic ro m o le /g ) ร อ

7 9 .9 0 3 .4 2 0 .4 0

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6 2 3 3 .7 7 1 2 1 6 .2 3 2 7 .3 4

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

1 0 2 2 2 .1 6 1 2 0 6 .4 9 3 9 .6 6

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

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

Table D9 Adsorption and desorption isotherm of SDS in 100 mM of NaCl solution
on GAC adsorbent at 30°c.
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D2.4 Adsorption and desorption isotherm of SDS + 10 mM of NaCl on 
X A D - 4  adsorbent at 30°c
Adsorption isotherm Desorption isotherm

C e  ( |I M ) Q  ( m ic r o m o le /g ) SD

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

6 6 .0 2 2 8 .6 1 0

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

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

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

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

4 4 5 .4 0 2 4 9 .8 6 0 .6 4

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

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

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

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

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

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

2 4 5 1 .2 1 6 1 7 .1 1 1 .4 9

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

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

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

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

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

C e  ((J.M ) Q  (m ic ro m o le /g ) S D

2 6 9 .4 8 1 0 .2 8 0 .4 0

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

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

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

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

3 4 9 .3 6 2 2 9 .3 9 0 .2 3

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

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

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

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

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

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

2 0 4 0 .1 1 7 0 4 .7 1 0 .4 1

2 4 1 5 .2 3 7 1 5 .5 2 1 .4 3

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

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

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

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

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

Table DIO Adsorption and desorption isotherm of SDS in 10 mM of NaCl solution
on XAD-4 adsorbent at 30°c.
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Adsorption isotherm Desorption isotherm

D2.5 Adsorption and desorption isotherm of SDS + 50 mM of NaCl on
X A D -4  adsorbent at 30°c

C e  ( JJ.M) Q  ( m ic r o m o le /g ) ร อ

7 0 .7 6 7 .4 5 0 .4 3

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

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

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

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

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

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

4 0 3 ,3 0 2 7 1 .9 9 0 .7 6

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

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

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

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

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

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

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

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

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

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

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

C e  ( แ พ ) Q  (m ic ro m o le /g ) ร อ

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

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

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

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

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

3 0 5 .1 1 2 3 1 .6 1 0 .2 5

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

4 0 2 .3 6 3 0 4 .7 3 0 .3 9

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

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

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

1 3 1 4 .7 4 5 3 4 .7 5 1 .4 3

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

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

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

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

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

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

8 4 4 8 .7 2 8 2 5 .2 8 1 .2 4

Table D ll Adsorption and desorption isotherm of SDS in 50 mM of NaCl solution
on XAD-4 adsorbent at 30°c.
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D2.6 Adsorption and desorption isotherm of SDS + 100 mM of NaCl on
X A D -4  adsorbent at 30°c
Adsorption isotherm Desorption isotherm

C e  (f-lM ) Q  (กาic r o m o le /g ) S D

8 0 .1 3 6 .6 7 0 .8 8

1 1 2 .6 0 2 6 .6 2 1 .01

6 7 .5 7 7 3 .2 3 0 .3 7

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

1 1 0 .6 8 1 9 1 .7 6 0 .8 7

1 3 7 .7 6 2 2 7 .3 6 0 .0 7

2 0 6 .2 6 2 6 6 .0 0 0 .3 6

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

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

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

9 0 4 .2 2 4 8 0 .6 8 5 .8 4

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

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

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

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

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

3 3 0 2 .4 9 7 6 7 .9 0 3 .4 3

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

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

C e  ((J.M ) Q  (กาic ro m o ie /g ) SD

2 7 3 .2 4 1 0 .1 0 0 .0 3

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

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

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

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

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

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

3 6 6 .4 3 3 0 6 .5 3 0 .7 7

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

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

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

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

1 1 4 8 .7 2 7 4 9 .2 8 1 .1 7

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

1 8 8 2 .9 2 8 2 1 .1 9 1 .8 5

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

4 8 2 5 .4 2 8 8 4 .7 7 7 .4 1

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

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

Table D12 A d s o r p t io n  a n d  d e s o r p t io n  is o th e r m  o f  S D S  in  1 0 0  m M  o f  N a C l  s o lu t io n  

o n  X A D - 4  a d s o r b e n t  a t 30°c.

D 3. Effect of structural of surfactant
D 3.1 Adsorption and desorption isotherm of sodium octanoate on G A C  

adsorbent at 3 0 ° c
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Adsorption isotherm Desorption isotherm
C e  ( |4 M ) Q  ( m ic r o m o le /g ) ร อ

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

6 9 .6 4 3 9 .9 8 1 .2 6

7 8 .4 4 8 7 .7 3 0 .3 8

2 0 7 .7 7 1 6 9 .6 4 6 .1 1

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

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

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

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

1 4 97 -.0 7 4 5 3 .9 2 5 .9 4

1 7 4 4 .3 1 4 8 5 .5 3 1 8 .8 4

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

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

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

3 2 7 5 .0 2 8 9 9 .7 3 1 .41

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

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

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

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

5 4 3 4 .2 3 1 1 3 7 .1 4 1 3 .1 3

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

C e  (( IM ) Q  (m ic ro m o le /g ) ร อ

8 4 .1 3 3 .7 1 0 .8 3

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

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

2 8 8 .8 9 1 8 4 .6 4 2 .1 2

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

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

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

2 1 9 1 .1 9 4 9 9 .6 7 8 .9 9

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

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

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

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

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

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

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

1 0 2 0 0 .8 1 1 2 1 0 .0 8 1 5 .7 7

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Table D13 A d s o r p t io n  a n d  d e s o r p t io n  is o th e r m  o f  s o d iu m  o c t a n o a t e  o n  G AC
adsorbent at 30°c.
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D3.2 Adsorption and desorption isotherm of sodium octanoate on X A D -
4  adsorbent at 30°c
Adsorption isotherm Desorption isotherm

Table D

C e  (JJ.M ) Q  (m ic ro m o le /g ) SD

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

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

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

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

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

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

2 1 5 4 .4 3 3 1 .2 2 1.71

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

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

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

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

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

4 2 3 1 .4 6 2 4 9 .1 3 1 6 .6 5

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

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

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

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

8 9 4 4 .9 2 2 7 4 .4 7 0 .6 2

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

1 0 7 4 4 .2 0 3 3 3 .3 1 2 4 .2 7

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

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

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

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

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

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

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

9 0 5 5 2 .1 4 1 0 4 2 .2 9 1 9 6 .5 4

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

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

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

1 3 1 5 3 0 .3 8 1 1 5 1 .1 1 1 4 .3 4

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

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

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

C e  ((4 M ) Q  (m ic ro m o le /g ) S D

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

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

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

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

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

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

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

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

7 0 9 6 .0 1 1 0 1 .9 9 1 .7 3

7 9 9 3 .0 7 1 0 0 .0 4 1 .0 0

9 6 1 4 .7 8 2 9 2 .9 8 2 .6 1

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

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

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

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

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

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

1 7 1 4 3 .5 1 5 5 3 .2 2 7 .4 5

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

2 3 0 4 4 .2 9 6 4 0 .0 8 4 3 .8 2

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

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

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

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

1 5 9 0 4 5 .2 9 9 9 2 .6 5 1 5 .6 0

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

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

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

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

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

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

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

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

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

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

4 A d s o r p t io n  a n d  d e s o r p t io n  i s o th e r m  o f  s o d iu m  o c ta n o a t e  o n  X A D - 4
adsorbent at 30°c.
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