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APPENDIX A
HPLC CONDITIONS USED FOR ANALYSIS

Substance  Flow rate  Wave Detector Column Mobile Phase

(ml/min)  length

(nm)

CPC 12 265 uv C s, 85/15 HPLC grade
reverse  methanol/triple
phase  distilled and double

filtered water, and
1.0 M NaC104
SDS 1.2 RI C 18,  85/15 HPLC grade

reverse  methanolftriple

phase  distilled and double
filtered water

DADS 1.2 244 UV Altima  85/15 HPLC grade
C18 methanol/triple

reverse  distilled and double

phase filtered water



APPENDIX B
EXPERIMENTAL DATA OF PHASE BEHAVIOR STUDY

Table B“1  Experimental Equilibrium Phase Behavior with SDS concentration 1 wt.%

Initial oil/water volume ratio = 11
Temperature = ¢
NaCl (wt.%) Volume fraction of excess ODCB  Volume fraction oBthe middle phase Volume fraction of excess water
0 05 05
0.45 0.49 0 051
0.90 0.41 047 0.12
1,34 0.40 0 216 0.%5
1.78 0.39 .
22 38 848 81%



Table B-2  Experimental Equilibrium Phase Behavior with SDS concentration 2.5 wt%

Initial oil/water volume ratio = U1
Temperature = 30%c
NaCl Bwt.%) Volume fraction005f excess ODCB  Volume fraction oB the middle phase Volume fraction &1: EXCess water
045 049 0 051
i b i i
145 041 . 0726
iR E; 2 i

Table B-3  Experimental Equilibrium Phase Behavior with SDS concentration 3.5 wt.%

Initial oil/water volume ratio = 11
Temperature = ¢
NaCl gvvt.%) \Volume fractionoosfexcess ODCB  Volume fraction 81‘0%1e middle phase Volume fraction of excess water
. . 05
045 050 0.00 049
067 0.44 0.47 0.08
089 04 047 il

134 030 05 0.15



Table B-4  Experimental Equilibrium Phase Behavior with CPC concentration 0.5 wt.%

Initial oil/water volume ratio = 11
Temperature = e
NaCl %vvt.%) Volume fraction of excess ODCB  Volume fraction of the middle phase  Volume fraction (?5]: excess water
050 0.00 .
023 050 0.00 050
0.70 044 0 44 0.12
110 043 0.42 Q15
160 041 0 34 0.25

Table B-5  Experimental Equilibrium Phase Behavior with CPC concentration 3,5 wt.%

Initial oil/water volume ratio = 11

Temperature - 300 ¢
NaCl gvvt.%) Volume fractionogé excess ODCB  Volume fraction of the middle phase Volume fractionoo%c excess water
. 0.00 .
045 050 0.00 00
090 040 0.46 0.15
179 0.3 0.49 0.16

2.23 028 0.54 0.18



Table B-6  Experimental Equilibrium Phase Behavior with DADS concentration 1wt.%

Initial oil/water volume ratio
Temperature

0
0,90
2.22
3.52

0.50
0.49
0.47
0.45

=0
=¥
NaCl (wt.%) Volume fraction of excess ODCB  Volume fraction 8fot(§16 middle phase Volume fraction of excess water

. 05
000 051
044 0.09
040 015
0.33 024

9.63

0.44

Table B-7 Experimental Equilibrium Phase Behavior with DADS concentration 3.5 wt.’/o

Initial oil/water volume ratio
Temperature

G

NaCl gvvt.%) Volume fraction of excess ODCB  Volume fraction 81‘0t0he middle phase Volume fraction of excess water

0.50 . 05
045 050 0.00 050
265 044 0.44 0.13
9.23 042 044 0.15
960 040 036 024



Table B-8  Experimental Equilibrium Phase Behavior with DADS concentration 10 wt.%

Initial oil/water volume ratio = U1
Temperature = Yc
NaCIO%n.%) Volume fractionogéexcess ODCB  Volume fraction oBthe midale phase Volume fractionoog‘excess water
04 050 0 0.50
089 044 0.54 0.02
307 044 048 0.08
Jul 041 041 017
801 041 0.35 0.24

Table B9 Experiment Equilibrium Phase Behavior of DADS and pentanol

Initial oil/water volume ratio . 11

Tem,oerature . = Arc
NaCl concentration =6 wth
DADS/pentanol weight ratio = 0.5

NaCl 8/\/t.%) Volume fraction of excess ODCB  Volume fraction of the middle phase  Volume fraction of excess water

050 0.00 05
13 046 0.04 05)
27 044 0.06 0.49
54 043 Oil 0.46
136 037 0.22 041

175 02 0.35 0.3



APPENDIX C

EXPERIMENTAL DATA OF FROTH FLOTATION STUDY

Table C-I Experimental froth flotation restats using SDS concentration  1wt%

Initial oil/water volume ratio

Temperature

NaCl (wt.%)

0.00
060
1.00
130
160

1
= 3°c
SDS removal (wt.%) ODCB removal (wt.%)
8.84 158
b.71 4.66
5,92 510
6.14 5.19
683 527

Table C-2 Experimental froth flotation results using SDS concentration 3.5 wt.%

Initial oil/water volumeratio =

Temperature

NaCl (wt%)

0.00
060
1.00
130
160

SDS removal (wt.%)

9.90
6.30
1.90
6 10
842

11
30 ¢

ODCB retook (wt%)
2.96
5.69
892
9.13
926

Table C-3 Experimental froth flotation results using SDS concentration : 3.5 wt.%

Initial oil/water volumeratic =

Temperature

NaCl (wt%)
0.00
0.60
100
130
160

SDS removal (wt.%)
18.33
1222
14.99
1555
16.22

0.1
0° ¢
ODCB removal (wt.%)
457
13.18
14.75
1547

1595

70



n

Table C-4 Experimental froth flotation results using SDS concentration 3.5 wt.%

Initial oil/water volume ratio

Temperature

Nad (wt%)
0.00
060
100
130
160

SDS removal (wt.%)
18.40
17.66
1716
1697
16,51

0.01
30°¢c

ODCB removal (wt%)
32.09
38.31
3996
4215
41.78

Table C-5 Experimental froth flotation results using CPC concentration 1wt%

Initial oil/water volume ratio

Temperature

Nad (wt%)
0.00
100
130
160
180

CPC removal (wt%)
1240
Tl
5.92
7.30
821

U1
30° ¢

ODCB removal ( t%)
459
512
6.00
1.53
867

Table C-6 Experimental froth flotation results using CPC concentration 3.5 wt,%

Initial oil/water volume ratio

Temperature

Nad (%)
0.00
100
130
160
180

CPC removal (wt.%)
16.80
104
12.10
1350
1430

11
30°¢
ODCB removal (wt.%)
8.66
11.83
1226
14 15

1490



Table C-7 Evopenmsntal froth flotation results using Q”c concentration :3.5 L%

frutial oibwater volume ratio
Temperature

01
¢

Na% (wt%)  CPCremoval (wt%) ODQ3removal ( L%)

25.10 978
100 1820 0%
1Y) 19 2146
160 2050 2210
180 22 2268

Table C-8 Experimental froth flotation results using CPC concentration: 3.5 \vt%

Initial oil/water volumeratio = 0.01
Temperature = 30ec

Na%(\vt%) CPCremoval ( 1) ODCBremoval (WL%)

54.10 3304
100 4531 4016
130 43, 4861
160 4040 53
180 3355 5313

Table C-9 Experimental froth flotation results using DADS concentration : 1 wt%

Initial oil/water volumeratic = 11
Temperature = Xc

Na% (Wt%) DADSremoval ( t%) ODCBremoval ( t%)

1136 426
180 646 661
3.0 9.56 8.23

1.0 1109 1376
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Table C-10 Experimental troth flotation results using DADS concentration: 3.5 * t%

11
30° ¢

Initial oil/water volunrc ratio
Temperature

Nad ( t%) DADSremoval ( {% ODCB removal ( t%)

0.00 14.80 5.28
180 8.80 8.45
350 10.70 10.36
120 1240 1613

Table C-11 Experimental frothflotation results usingDADS concentration 3.5 %

Initial oil\watervolume ratioc = 0.1
Temperature AR

NaQ (wt%) DADS removal ( t%) QDCB removal (wt%)

0. 11466 9.81
180 1065 20.20
350 9.99 21.05
1.20 9.49 22.

Table C-12 Experimental fioth flotation results using DADS concentration : 3.5  t%

0.01
°c

Initial oil/water volume ratio
Temperature

NaQ (VL% DADS removal ( t%) CDCB renDval (wt%)

0. 44.95 31.05
1.80 42.42 42.49
350 3149 44 89

1.20 2426 48.69
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