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APPENDICES
APPENDIX A: EXPERIMENTAL DATA OF PHASE BEHAVIOR STUDY

Dowfax8390 concentration = 80 - 625 mM Initial oil/water volume ratio =N
Temperature = 24°C, 35 ¢ 545°C Ratio of Dowfax8390/octanoic acid = 0.75, 1.0
Electrolyte = CaCl2and CaCl2+ MgCI26H2

Determination of phase volume of excess water, middle phase and excess PCE.

| at24 cand Ratio of Dowfax8390/octanoic acid =0.75 (section 4.1.1 and Figure A.l - A.2)
at 24 -c and Ratio of Dowfax8390/octanoic acid =10 (section 4.1.2 and Figure A.5)
at 24 °c and Ratio of Dowfax8390/octanoic acid =0.75, 1.0, mixed electrolyte system
(section 4.1.3 and Figure A.7,and A.9)

Il at 24 =, 35 °c, 45 °C and Ratio of Dowfax8390/octanoic acid = 0.75, 1.0 single electrolyte
(section 4.1.4 and Figure A.3 - A4, and A.6)
at 24 °C, 35 ¢, 45 °c and Ratio of Dowfax8390/octanoic acid = 0.75, 1.0 mixed electrolyte
(section 4.1.4 and Figure A.8, and A. 10)



Table A-1 Data of sample preparation, R = 0.75, CaCl2scan, 24 °c, 35 ¢, 45 °c

Dowfax83%0, Dowfax83%0, octanoic  octanoic ~ PCE,g  (Dowfax + octanoic acid), CaCl2added in each tube, g

mv 0 acid, g acid, mL (wt)%

& 02 030 033 158 415 11121251314,14515157,16
120 0.3 045 049 132 6.37 10111212513 141515516
2 062 082 090 6.65 234 0809,101112514,1516
280 0.78 105 115 6.5 1626 0.75,0809111314.15
30 0% 127 RY 58 2047 0.6507,0809,11,121314
40 WA 164 181 519 282 055060911

50 140 187 205 419 BB 05,055,06,0.7

520 146 19 213 465 52 01020405

580 162 217 238 425 40.9% 0.025,0.05,04,05

625 (NG 233 2.5 3% 4561 000250405
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Figure A2 Relativevolue ofthe microenuision, 440- 625 nMIDonfa@30, R=0.75, 24 €.
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Table A-2 Ranges of CaClzproduce Type I or Type IV microemulsion, R = 0.75, CaClzscan, 24 °c, 35 °c, 45 °c

Dowfax CaCl2 (24°Cla CaCl2 (3 °C CaCl2 (45 Q)b

80 endng typel  stating typell present oftypelll  stating typell  present oftypelll  stating typell
(%9 g % { % g % 0 % 0 % 0 %
4% 11 81 16 12 1 8.74 6 2r 1 8.74 6 127
63/ 10 812 16 1% 10 81 6 2% 10 812 16 2%
23} 08 687 16 1B 08 687 16 1313 08 687 16 1370
626 0/h 66/ 15 BB 0H 667 15 BR 06 6.67 5 B3
047 066 59 14 20 06 59 4 2% 06 599 1 29
82 0% 540 11 108 0% 540 11 080 0% 540 11 108
BB 06 51U 06 613 05 bl 06 613 05 b1l 06 613
20 01 104 05 518 0 o L0F 05 518 o 104 05 518
0% 005 027 05 540 0 108 04 432 0O 108° 04 43
Hel 0 0 05 5% 0 0 04 447 005 028 04 447

a . Type Il occur below 33.38% (Dowfax8390 + octanoic acid) and type IV occur at 33.38% and above,
b . Type IV occur at 35.20% and above,
¢ . Last point of type I.



Table A-2a Dowfax8390 =80 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

CaCl2
(©)

12
125
13
14
145
15
157
16

EXCESS
Water
0.437
0419
0.427
0423
0.423
0.048
0.456
0.500
0.721

24°C
middle
phase
0.000
0.133
0.223
0.202
0.154
0.155
0.117
0.067
0.000

EXCESS
PCE
0.563
0.448
0.350
0.375
0.423
0.437
0.421
0433
0.279

EXCESS
Water
0.437
0.423
0.433
0.423
0.423
0413
0.456
0.500
0.721

Relative volume

35°%
middle
phase
0.291
0.163
0.163
0.163
0.144
0.144
0.117
0.077
0.000

EXCESS
PCE
0.272
0413
0.404
0413
0.433
0.442
0.421
0.423
0.279

EXCESS
Water
0.433
0.423
0433
0.423
0.423
0.413
0.452
0.510
0.731

45°
middle
phase
0.202

0.163

0.154

0.144

0.135

0.135

0.106
0.067
0.000

EXCESS
PCE
0.365
0413
0413
0.433
0.442
0.452
0.442
0.423
0.269



Table A-2b Dowfax 8390 = 120 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

CaCl2

(0)
11

12
125
13
14
145
15
157
16

EXCESS
Water

0.402
0.369
0.379
0.379
0.392
0.373
0.365
0.39%
0.005

24°c
midle
phase
0.000
0.437
0.301
0.272
0.245
0.235
0.221
0.202
0.000

EXCESS
PCE
0.598
0.194
0.320
0.350
0.363
0.392
0413
0.404
0.99%

EXCESS
Water
0.398
0.385
0.379
0.365
0.388
0.379
0.362
0.39%
0.005

Relative volume

35°C
midle
phase
0.388
0.298
0.252
0.183
0.223
0.214
0.210
0.202
0.000

EXCESS
PCE
0.214
0.317
0.369
0.433
0.388
0.408
0.429
0.404
0.99

EXCESS
Water
0.39%
0.385
0.385
0.433
0.388
0.388
0.362
0.39%
0.008

45°
middle
phase
0.308
0.279
0.231
0.173
0.214
0.194
0.200
0.192
0.000

EXCESS
PCE
0.298
0.337
0.385
0.39%
0.398
0.417
0.438
0.413
0.992



Table A-2c Dowfax 8390 =220 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

CaCl2

(0)
08

09
10
11
125
14
15
16

EXCESS
Water
0311
0.301
0.301
0.291
0.327
0.262
0.269
0.333

24°c
midle
phase
0.000
0.641
0.515
0.447
0.308
0.330
0.056
0.000

EXCESS
PCE
0.689
0.058
0.184
0.262
0.365
0.408
0.375
0.667

EXCESS
water
0.314
0.301
0.301
0.21
0.219
0.212
0.219
0.336

Relative volume

35°C

middle
phase

0.578
0.534
0.456
0.408
0.385
0413
0.337
0.000

EXCESS
PCE
0.108
0.165
0.243
0.301
0.337
0.375
0.385
0.664

EXCESS
Wwater
0.324
0311
0.298
0.298
0.286
0.269
0.286
0.410

45°
middle
phase
0471

0.447

0.404

0.375

0.314
0.346

0.295
0.000

EXCESS
PCE
0.206
0.243
0.298
0.327
0.400
0.385
0.419
0.590



Table A-2d Dowfax 8390 =280 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

CaCl2
(0)

0.75
08
09
11
13
14
15

EXCESS
water
0.262
0.255
0.255
0.233
0.202
0.183
0.448

24°c
midle
phase
0.000
0.696
0.598
0.505
0471
0.423
0.000

EXCESS
PCE
0.738
0.049
0.147
0.262
0.327
0.3%4
0.552

EXCESS
water
0.626
0.252
0.252
0.233
0.202
0.183
0471

Relative volume

35°C

middle

phase
0.650
0.612
0.544
0.476
0.462
0.413
0.000

EXCESS
PCE
0.087
0.136
0.204
0.291
0.337
0.404
0.529

EXCESS
water
0.212
0.252
0.252
0.233
0.202
0.183
0.529

45°
midle
phase
0.553

0.544

0.495

0.456

0.452

0.452

0.000

EXCESS
PCE
0.175
0.204
0.252
0311
0.346
0.365
0471



Table A-2e Dowfax 8390 = 340 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

CaCl2
(0)

0.65
07
08
09
11
12
13
14

EXCESS
water
0.1%
0.1%
0.186
0.176
0.146
0.135
0.125
0.837

24°c
middle
phase
0.000
0.784
0.706
0.647
0.583
0.577
0.558
0.000

EXCESS
PCE
0.804
0.020
0.108
0.176
0.272
0.268
0.317
0.163

EXCESS
water
0.304
0.206
0.186
0.175
0.146
0.135
0.125
0.740

Relative volume
35°%
middle
phase
0.647
0.706
0.657
0.612
0.573
0.567
0.548
0.000

EXCESS
PCE
0.049
0.088
0.157
0.214
0.282
0.298
0.327
0.260

EXCESS
water
0.204
0.204
0.184
0.173
0.144
0.135
0.124
0.676

45°
midle
phase
0.660

0.631

0.602

0.577

0.558

0.558

0.495

0.000

EXCESS
PCE
0.136
0.165
0.214
0.250
0.298
0.308
0.381
0.324



Table A-2f Dowfax 8390 =440 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

CaCl2

(0)
0.55

0.6
0.9
11

EXCESS
Water
0.064
0.079
0.024
0.748

24°¢
middle
phase
0.000
0.891
0.772
0.000

EXCESS
PCE
0.936
0.030
0.204
0.252

EXCESS

Water
0.059
0.086
0.066
0.038

Relative volume
35°%
middle
phase
0.853
0.7%
0.689
0.673

EXCESS
PCE
0.088
0.118
0.243
0.288

EXCESS
water
0.058
0.088
0.068
0.038

45°C
middle
phase
0.835

0.784

0.689

0.673

EXCESS
PCE
0.107
0.127
0.243
0.268



Table A-29 Dowfax 8390 =500 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

CaCl2

(0)
05

0.9
06
0.7

EXCESS
water
0.005
0.000
0.941
0.881

24°c
middle
phase
0.000
1.000
0.000
0.000

EXCESS
PCE
0.99%
0.000
0.059
0.119

EXCESS

Water
0.018
0.010
0.029
0.024

Relative volume

35°C

middle

phase
0.913
0.892
0.833
0.800

EXCESS
PCE
0.069
0.098
0.137
0.176

EXCESS
water
0.018
0.010
0.031
0.023

45°C
middle
phase
0.904
0.892
0.823
0.792

EXCESS
PCE
0.078
0.09
0.146
0.184



Table A-2h Dowfax 8390 =520 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

CaClI2

(0)
01

0.2
04
05

EXCESS
water
0.075
0.000
0.000
0.980

24°c

middle
phase
0.000
1,000
1,000
0.000

EXCESS
PCE
0.925
0.000
0.000
0.020

EXCESS
water
0.178
0.125
0.002
0.902

Relative volume
35°
middle
phase
0.000
0.000
0.978
0.000

EXCESS
PCE
0.822
0.875
0.020
0.098

EXCESS
water
0.181
0.129
0.002
0.912

45°C
middle
phase
0.000

0.000

0.969

0.000

EXCESS
PCE
0.819
0871
0.029
0.088



Table A-2i Dowfax 8390 =580 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

CaCl2

(9)
0025

0.05
01
04
05

EXCESS
water
0.018
0.000
0.000
0.000
0.961

24°c

midle
phase
0.000
1,000
1,000
1,000
0.000

EXCESS
PCE
0.982
0.000
0.000
0.000
0.039

EXCESS
water
0.060
0.050
0.050
0.980
0.912

Relative volume

35°C

middle

phase
0.000
0.000
0.000
0.000
0.000

EXCESS
PCE
0.940
0.950
0.950
0.020
0.088

EXCESS
water
0.059
0.050
0.050
0971
0.903

45°
middle
phase
0.000

0.000

0.000

0.000

0.000

EXCESS
PCE
0.941
0.950
0.950
0.029
0.088



Table A-2i Dowfax 8390 =625 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

CaCl2
(0)

0.025
04
05

EXCESS
water
0.000
0.000
0.000
0.950

24°C

middle
phase
1,000
1,000
1,000
0.000

EXCESS
PCE
0.000
0.000
0.000
0.050

EXCESS

Water
0.020
0.000
0.971
0.931

Relative volume

35°C

middle

phase
0.000
1.000
0.000
0.000

EXCESS
PCE
0.980
0.000
0.029
0.069

EXCESS
water
0.020
0.000
0971
0.912

45°c
midle
phase
0.000

1,000

0.000

0.000

EXCESS
PCE
0.980
0.000
0.029
0.088



Table A-3 Data of sample preparation, R = 1.0, CaClzscan, 24 ¢, 35 °c, 45 °¢

Dowfax8390, Dowfax83%0,  octanoic

mV
el)
120
20
280
340
440
50
520
50
65

g
02

0.34
062
0.78
0%
123
140
146
162
L%

acid, g
02
0.34
062
0.78
0%
123
140
146
162
L7

octanoic

acid, mL
025
0.37
068
0.86
106
K
154
160
178
19

PCE,g

112
1.52
102
6.72
642
592
562
5.5
5.2
49

%(Dowfax + octanoic
acid)

CaCl2added in each tue, g

111213141516
10111213141516
0910151617
0910131415
070811131516
0.7,0809,10
0.7,0.788,0.802,09
03040708
0.1,0.206,0.7
0.038,0.05,0.6,0.7



Fiure A5 Relative volurre of the microamulsion, 440-625 mivIDowfax@390, R=10, 24 °C.
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Table A-4 Ranges of CaClzproduce Type Il or Type IV microemulsion, R = 1.0, CaCl2scan, 24 ¢, 35 ¢, 45 ¢

Dowfax

8300
(w4
352

537

105
Kk
1668
251
2631
2769
3179
B0

CaCl2 (24°Cha
starting type Il present oftype |l

ending type |
g %
12 4
11 8
09 749
09 768
07 613
0.7 34
07 659
03 28
01 0%
0038 038

g
16

16
L7
15
16
10
09
08
0.7
0.7

%
1253
1278
1415
1280
1401
9.6
648
161
68
700

g
11

10
09
09
07
07
07
03
0.1c
0.0%

CaCl2 (3O
starting  type Il
% g %
865 15 14
879 16 1278
149 16 BX
1.68 15 12§
6.13 16 140
34 10 916
659 09 848
28 07 666
09% 06 58
050e 06 600

present oftype Il

g
11

10
09
09
07
07
07
03
0.le
0.0%

CaCl2 (45°C)o

starting  type Il
% g %
865 15 1
879 16 1278
149 16 132
168 15 128
6.13 16 U
34 10 916
6.59 09 848
285 07 666
0.9 06 587
0.50e 06 600

a . Type Il occur below 27.69% (Dowfax8390 + octanoic acid) and type IV occur at 27.69% and above.

b : Type IV occur at 31.79% and above.
¢ . Lastpoint of type |.



Table A-4a Dowfax 8390 =440 mM, Ratio of Dowfax8390 to octanoic acid = 1.0

CaCl2

(9)
0.7

08
0.9
10

EXCESS
water
0.089
0.049
0.069
0.824

24°c
midle
phase
0.000
0.912
0.843
0.000

EXCESS
PCE
0911
0.039
0.088
0.176

EXCESS
water
0.088
0.049
0.069
0.760

Relative volume
35°%
middle
phase
0.814
0.824
0.784
0.000

EXCESS
PCE
0.098
0.127
0.147
0.240

EXCESS
water
0.088
0.049
0.092
0.769

45°C
middle
phase
0.804

0.806

0.743

0.000

EXCESS
PCE
0.108
0.146
0.165
0.231



Table A-4b Dowfax 8390 =500 mM, Ratio of Dowfax8390 to octanoic acid =1.0

CaCl2

(9)
0.7

0.788
0.802
0.9

EXCESS
water
0.020
0.029
0.010
0.931

24°C
middle
phase
0.000
0.941
0.951
0.000

EXCESS
PCE
0.980
0.029
0.039
0.069

EXCESS
water
0.020
0.034
0.022
0.021

Relative volume
35°%
middle
phase
0.891
0.868
0.861
0.823

EXCESS
PCE
0.089
0.09
0.118
0.155

EXCESS
water
0.022
0.050
0.023
0.023

45°
middle
phase
0.879

0.834

0.850

0821

EXCESS
PCE
0.099
0.117
0.126
0.155



Table A-4c Dowfax 8390 =520 mM, Ratio of Dowfax8390 to octanoic acid =1.0

CaCl2

(9)
03

04
0.7
08

EXCESS
water
0.006
0.000
0.000
0.951

24°c

midle
phase
0.000
1,000
1,000
0.000

EXCESS
PCE
0.9%4
0.000
0.000
0.049

Relative volume
35°%
excess  middle  excess
Water phase PCE
0.030 0.940 0.030
0.07 0.909 0.019
0.9307 0.000 0.0693
0.9314 0.000 0.0686

EXCESS
water
0.030
0.077
0.912
0.922

45°
midle
phase
0.930
0.904
0.000
0.000

EXCESS
PCE
0.040
0.019
0.088
0.078



Table A-4d Dowfax 8390 =580 mM, Ratio of Dowfax8390 to octanoic acid = 1.0

CaCl2

(0)
01

0.2
0.6
0.7

EXCESS
water
0.070
0.000
0.000
0971

24°c
middle
phase
0.000
1,000
1,000
0.000

EXCESS
PCE
0.930
0.000
0.000
0.029

EXCESS
water
0.099
0.008
0.970
0.913

Relative volume
35°%C
middle
phase
0.000
0.982
0.000
0.000

EXCESS
PCE
0.901
0.010
0.030
0.087

EXCESS
water
0.109
0.008
0.961
0.913

45°C
midale
phase
0.000

0.982

0.000

0.000

EXCESS
PCE
0.801
0.010
0.039
0.087



Table A-4e Dowfax 8390 =625 mM, Ratio of Dowfax8390 to octanoic acid = 1.0

CaCl2  excess

(g) Water
0038 00001
0.05 0.000

06 0.000

0.7 0971

24°C

middle

phase
0.000
1,000
1,000
0.000

EXCESS
PCE
0.9999
0.000
0.000
0.029

EXCESS
water
0.059
0.001
0.961
0.951

Relative volume

35°C
middle
phase
0.000
0.000
0.000
0.000

EXCESS
PCE
0.941
0.999
0.039
0.049

EXCESS
water
0.059
0.001
0.961
0.903

45°C
middle
phase
0.000

0.000

0.000

0.000

EXCESS
PCE
0.941
0.999
0.039
0.097



Table A-5 Data of sample preparation, R = 0.75, MgCI2.6H20 + CaCl2 scan (include hexa-hydrate), 24 ¢, 35 ¢, 45 °c

Dowfax8390.  Dowfax8390,  octanoic

mv
&
120
20
280
340
440
50
520
50
625

g
02

0.34
062
0.78
0%
123
140
146
162
L%

acid, g
030
045
082
105
127
164
187
19
211
233

octanoic

acid, mL
033
049
090
115
139
181
205
213
238
256

PCEg

158
132
6.65
6.2
58
519
4719
465
425
3%

%(Dowfax + octanoic
acid)

MyCI26HD + CaCl2
added in each tube, g
202122232425262728
202123252728
1314151719252728
121415182425262830
111213172526
11122324
10111718
10111415
0075010910
00.050.1,0809



12

1.0

MgCl,.6H,0 + CaCl,, g

440 mM
s 0814
E
3 ——PCE
5 061 i
> —@—water
2 o4t
s
® 02+
0.0 + + + + + + +
0.9 1.1 13 15 1.7 19 2.1 23 25
MgCl,.6H,0 + CaCl,, g
1.0 500 mM
E 08+
3
S 06+ | —e—PCE
% 0.4 1 —&— water
e 024
0.0
09 10 1.1 12 13 14 15 16 (RS 18 19
MgCl,.6H,0 + CaCl,, g
- 520 mM
e 08+
E
3064 e
- Il —8— water
2 044
K
@
X 02+
0.0 - . - ¢ ;
0.9 11 12 13 14 15 16
MgCl,.6H,0 + CaCl,, g
1 —p
09 + 580 mM
o 087
g 07 + 1}
306} v
e 051 —e—PCE
% 04+ —8— water
s 03+
& 99l
014
0 + + + + +
0 02 04 0.6 08 1
MgCl,.6H,0 + CaCl;, g
1 —8—8 e ] 625 mM
09 +
o 08
Eo7t Il
3 06 v —e—PCE
e 05T —&8— water
§ 04 +
S 03¢
@
x 024
01+
0 + + + + + + + + +
0 0.1 0.2 03 0.4 05 0.6 07 0.8 0.9 1

FoueA7 Ridne\aumectte macemision, 4065 VD80 R=075 24°.



Relative Volume

Relative Volume Relative Volume

Relative Volume

09 11 13 15 1.7 19 21 23 25
MgCl,.6H,0 + CaCl,, g

0.9

0 0.2 0.4 0.6 08 1
MgCl,.6H,0 + CaCl,, g

0 0.1 0.2 03 0.4 05 0.6 07 0.8 09 1
MgCl,.6H,0 + CaCl,, g

ForeAS Rianewalueftre miacemisin 440625 nMDoiia8B0R=075 24 °c- & °C.
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Table A-s Ranges of MgCl2+ CaClzproduce Type 11l or Type IV microemulsion, R = 0.75, MgCl2 + CaCl2 scan (exclude
heax-hydrate), 24 ¢, 35 °c, 45 ¢
Dowfax MoCl. + CaCl. (24°C) MoCl + CaCl.  (35°C)b MoCl. +  CaCl.  (45°C)b
8390 ending typel  stating typell  present oftypelll starting typell  present oftypelll  starting type |l
(t%) g % g % g % g % g % g %
415 138 097 18 U4 13 04 18 U 13 1041 18 1462
637 13 10e4 190 BB 13 064 10 B4R 13 10.64 19 148
23 0% 790 18 B 08 730 18 B1I 08 130 1% 1o
1626 0% 818 197 W5l 079 102 L 513 079 102 L 157
041 072 664 L1 76 072 6.64 17 1B 072 6.64 11 157
82 0712 700 18 B 0% 107 158 B 072 107 18 15l
BB oee 674 LB 122060 o 6.74 118 1206 o 6.74 118 1206
HN e 68 098 1055 o 684 098 1015 o 6.84 098 105
09% 0049 053  oes 713 0066 07° 059 638  0066°  071° 059 638
Hol o 0 059 659 0066c 074c 052 581 006"  O7F 052 58

%mixed (MgCI2+ CaCl2) was calculated excluding hydrate.

a . Type 1L occur below 40.95% (Dowfax8390 + octanoic acid) and type IV occur at 40.95% and above,
b Type IV occur at 40.95% and above.

¢ . Last point of type I.



Table A-ea Dowfax 8390 =440 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

MgCl. 6HD +
CaCl (g)

1.1

1.2

2.3
24

EXCEsS
water
0.124
0.104
0.027

0.688

24°C
middle
phase

0.000

0.868
0.640

0.000

EXCEss
PCE
0.876
0.028
0.333
0.313

EXCEsS
water
0.124
0.113
0.036
0.681

Relative volume

35°C
middle
phase
0.819
0.792
0.631

0.000

EXCESS
PCE
0.057
0.094
0.333
0.319

EXCEsS
Water
0.123
0.112
0.040
0.684

45°C
middle
phase
0.819
0.792
0.631

0.000

EXCESS
PCE

0.792
0.776
0.621

0,000



Table A-eh Dowfax 8390 =500 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

MgCI26H2) +  excess
CaCl2 (g)  water

1.0 0.029
L1 0.031
L7 0.028

1.8 0.761

24°C
middle
phase

0.000

0.911
0.752

0.000

EXCESS
PCE

0971

0.057

0.220

0.239

EXCESS
Water
0.029
0.035
0.037
0.029

Relative volume

35 °C

middle
phase
0.914
0.860
0.734
0.723

EXCESS
PCE
0.057
0.105
0.229
0.248

EXCESS
Water
0.029
0.036
0.043
0.029

45°C
midle
phase
0.905
0.846
0.703
0.707

EXCESS
PCE
0.067
0.118
0.255
0.264



Table A-sc Dowfax 8390 =520 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

MgCI26HD +
CaCl2 (g

1.0

1.1

14
15

EXCESS
Water
0.010
0.004
0.008
0.830

24°c
middle
phase
0.000
0.958
0.841
0.000

EXCESS
PCE
0.990
0.038
0.151
0.170

EXCESS
Water
0.014
0.019
0.019
0.038

Relative volume

35°C
middle
phase
0.919
0.877
0,794
0.745

EXCESS
PCE
0.067
0.104
0.187
0.217

EXCESS
Water
0.014
0.019
0.019
0.037

45°C
midle
phase
0.901
0.868
0.787
0.738

EXCESS
PCE
0.085
0.113
0.194
0.224



Table A-ed Dowfax 8390 =580 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

MgCl: 6HD +
CaCl (g)
0.075
0.1

0.9

1.0

EXCEsS
Water
0.069
0.000

0.000

0.962

24°C
middle
phase
0.000
1.000
1.000

0.000

EXCEsS
PCE
0.931

0.000

0.000

0.038

EXCESS

water
0.0%4
0.039
0.933
0.905

Relative volume

35 °C
middle
phase
0.000
0.000
0.000

0.000

EXCESS
PCE
0.906
0.961
0.067
0.095

EXCEss
Water
0.099
0.039
0.925
0.896

45°C
middle
phase
0.000
0.000
0.000

0.000

EXCESS
PCE
0.901
0.961
0.075
0.104



Table A-ee Dowfax 8390 = 625 raM, Ratio of Dowfax8390 to octanoic acid = 0.75

MgCl: 6H2 +
CaCl (g)
0
0.05
0.1

0.8

0.9

EXCESS
Water
0.000
0.000
0.000

0.000

0.961

24°c

middle

phase
1.000
1.000
1.000
1.000

0.000

EXCESS EXCESS

PCE Water
0.000 0.020
0,000 0.014
0.000 0.012
0,000 0.981

0.019 0.933

Relative volume

35°C
middle
phase
0.000
0.000
0.000
0.000

0.000

EXCESS
PCE
0.980
0.986
0.988
0.019
0.067

EXCEsS
water
0.020
0.014
0.013
0.981
0.925

45°c
middle
phase
0.000
0.000
0.000
0.000

0.000

EXCESS
PCE
0.980
0.986
0.987
0.019
0.075



Table A-7 Data of sample preparation, R = 1.0, MgCl2.6H20 + CaClz scan (include hexa-hydrate), 24 ¢, 35 °c, 45 ¢

Dowfax8390,  Dowfax8390,

mM
80

120

220

280
30
440
500
50
580
625

g

0.22

0.34
0.62
0.78
0.9
123
140
146
162
175

octanoic

acid,g
0.22

0.4
0.62
0.78
0.9

WA
140
146
162
L7

octanoic

acid, mL
0.5
0.37

0.68

0.86

105
13
14
160
178
19

PCEg

1.2
152
1.02
6.72
6.42
5.9
5.62
5.52
5.22
499

%(Dowfax + octanoic

acid)
352
537
1025
1338
1668
2251
26.31
2169
3179
3502

MgCl..6HD) + CaCl.
added in each tube, g
2123242526229
1920212325261
151617,19202127282930
1516718212627
141517262829
14152324
13141718
1313513
03041213
005011112



61

1.0 440 mM
> 08 4
3 el 1
g O T —e—PCE
g 044 —&8— water
-
s
E 02} !
0.0 + - - ; +
13 15 1.7 19 2.1 23 25
MgCl,.6H,0 + CaCl,, g
e 500 mM
® 0.8 4
5
3 0.6 + 1 I o—PCE
; 04 + II —&— water
S -4
s
@
x 0.2 +
0.0 ¥ oy + = % -
12 13 14 15 16 17 18 1.9
MgCl,.6H,0 + CaCl,, g
1.0
o 520 mM
5 |
4 06 +
3 1} PCE
é 0.4 + I —8— water
o
& 02+
0.0 : - = + + ;
1.29 13 1.31 1.32 1.33 1.34 1.35 1.36
MgCl,.6H,0 + CaCl,, g
1 Dq
08 4 580 mM
E
3 0.6 + I v N
o
i 04+ —e—PCE
3 j
i —&— water
e o024
0 + + + + + +
0 0.2 0.4 06 08 1 12 1.4
MgCl,.6H,0 + CaCl,, g
1 8—a-
5 625 mM
o 08
§o7y v
S 06 - Il
> 05+ —e—PCE
2 0.
% 0.4 —8— water
© 031
0.2 1
0.1
0 4 ; + ; + + +
0.2 0.4 06 0.8 1 12
MgCl,.6H,0 + CaCl,, g

ForeA9 Rignewaleftre miacemisn 44065 nvViDoa8H0 R=10 24°C.



Relative Volume

y 40nM

09 +
08 +
07 +

06 4 ——PCE, 24C

—&8— water, 24 C

—&—PCE, 35C

—¥— water, 35 Cj

—%—PCE, 45C

. —@—water, 45 C

500 mM

—e—PCE, 24C
—8—water, 24 C
—&—PCE, 35C
—¥—water, 35C
—%—PCE, 45C
—o—water, 45

19

S0nM

TP

, 400
580 mM
07 + L
061 —e—PCE, 24C |
05 | —8—water, 24 C
0.4 [ —&—PCE,35C
03+ —¥—water, 35
02+ —%—PCE, 45C
01+ —&— water, 45
0.0 - — - - - -
0 0.2 0.4 0.6 08 1 1:2 1.4
MgCl,.6H,0 + CaCl,, g

1.0

0s ] &

08 +

07 4+

0.6 + y

05 +

04 + y C

034

0.2 1 ) C

01+

0.0 + - - -

0 02 04 |M}l Twzlg) 1 1.2
FoeALD Riativevauneafthe macamison 4065 mVDaER=10 24°c-6°C.
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Table A-s Ranges of MgCl2+ CaClzproduce Type Il or Type IV microemulsion, R = 1.0, MgCl2+ CaClz scan (exclude
heax-hydrate), 24 °c, 35 ¢, 45 °c
Dowfax MgClL + CaCl.  (24°C) MgCl. + CaCl. (3 °C)b MoCl + CaCl. (45 °C)b
830 ending typel  starting typell present oftypelll stating typell  present oftypelll  starting type l
(wh g % 0 % g % g % g % g %
3% 18 w190 149 1B 1086 10 UM 1B 108 190 uH
537 1 1047 1m 1414 15 999 L 1414 15 99 L7 144
05 16 814 197 1639 098 816 190 58 098 816 190 1581
1338 098 8% 177 LI 08 8% 17 B 0% 83% L7 Bu
1668 092 806 190 1664 092 806 190 1664 02 806 190 1664
25 0% 843 18 U4 02 848 18 u& 02 84 158 1447
2631 085  so 1B o 08B e B8 o 08 o 1B uu
2169 08 808 089 846 08 808 089 846 08 808 089 846
L7902 1% 08 8% 02 25 079 773 0% 25¢ 079 773
$HR2 0083 03 079 790 0066° ees° 072 720 0066° .s° 072 720

%mixed (MgCI2+ CaCl2) was calculated excluding hydrate.

a: Type Il occur below 31.79% (Dowfax8390 + octanoic acid) and type IV occur at 31.79% and above,
b Type IV occur at 31.79% and ahove.

¢ . Last point of type I.



Table A-sa Dowfax 8390 =440 mM, Ratio of Dowfax8390 to octanoic acid = 1.0

MgCl: 6H2 +
CaCl (g)
14
15
23
24

EXCEsS
Water
0.093
0.093
0.058
0.717

24°C
middle
phase

0.000

0.879
0.654

0.000

EXCESS
PCE
0.907
0.028
0.288
0.283

EXCESS

water
0.103
0.102
0.071
0.690

Relative volume

35°
middle
phase
0.822
0.778
0.616

0.000

eXCess
PCE
0.075
0.120
0.313
0.310

eXCess
water
0.102
0.101
0.071
0.684

45°C
middle
phase
0.7%
0.752
0.611

0.000

EXCess
PCE
0.102
0.147
0.319
0.316



Table A-sb Dowfax 8390 =500 mM, Ratio of Dowfax8390 to octanoic acid = 1.0

MyCI26HD +
CaCl2 (g
13
14
17
18

EXCESS
Water
0.047
0.014
0.013
0.807

24°C
middle
phase

0.000 .

0.958
0.822
0.000

EXCESS
PCE
0.953
0.028
0.165
0.193

EXCESS
water
0.047
0.035
0.037
0.018

Relative volume
35°C
middle
phase
0.8%
0.853
0.752
0.743

EXCESS
PCE
0.057
0.112
0.211
0.239

EXCESS
water
0.051
0.034
0.036
0.018

45°
middle
phase
0.864

0.836

0.745

0.736

EXCESS
PCE
0.084
0.130
0.218
0.245



Table A-s¢ Dowfax 8390 =520 mM, Ratio of Dowfax8390 to octanoic acid = 1.0

Relative volume
2°¢ 35°C 45°
MgCI26HD + excess  middle  excess  excess — middle  excess  excess  middle  excess
CaCl2 ()  water  phase PCE water  phase PCE  water  phase PCE
13 0033 0000 097 003 088 005 0039 0877  0.084
1.3%5 00000 09953 00046 0028 0879 0093 0028 080 0112
135 0.981 0000 0019 0017 083 0120 007 083 012



Table A-sd Dowfax 8390 =580 mM, Ratio of Dowfax8390 to octanoic acid = 1.0

MgCI26HD +
CaCl2 (g)
03
04
12
13

EXCESS
water
0.022
0.000
0.000
0.963

24°c

midle
phase
0.000
1,000
1,000
0.000

EXCESS
PCE
0.978
0.000
0.000
0.037

EXCESS
water
0.071
0.058
0.935
0.897

Relative volume
35°%
middle
phase
0.000
0.000
0.000
0.000

EXCESS
PCE
0.929
0.942
0.065
0.103

EXCESS
water
0.073
0.062
926
0.880

45°
middle
phase
0.000

0.000

0.000

0.000

EXCESS
PCE
0.927
0.938
0.074
0.120



Table A-se Dowfax 8390 = 625 mM, Ratio of Dowfax8390 to octanoic acid = 1.0

MgCI26HD +  excess
CaCl2 ()  water

0.05 0.0001
01 0.000
11 0.000

12 0.9954

24°C

middle

phase
0.000
1.000
1.000
0.000

EXCESS
PCE
0.9999
0.000
0.000
0.0046

EXCESS
water
0.040
0.035
0.953
0.935

Relative volume

35°C
midle
phase
0.000
0.000
0.000
0.000

EXCESS
PCE
0.960
0.965
0.047
0.065

EXCESS
water
0.040
0.035
0.944
0.926

45°
midle
phase
0.000

0.000

0.000

0.000

EXCESS
PCE
0.960
0.965
0.056
0.074



Note : Calculation of % (Dowfax8390 + octanoic acid)
Example ; 80 mM Dowfax8390 = 5 mL
Dowfax8390 concentration as received 35% ( / ) (625mM)
Density of Dowfax8390 solution = 1.03-1.15 glcc
wt of Dowfax8390 = (80 mM)(35%/625 mM)(5 mL/100)
=0.22
g of Dowfax8390/ ¢ of octanoic acid = 0.75
g of octanoic acid = 0.22/0.75 = 0.30
Density of octanoic acid = 0.91 glcc
mL of octanoic acid = 0.30/0.91 = 0.33
Density of PCE = 1.623 glce
gofPCE = (5mL- 033 mL) *(1.623 g/mL) = 7.58
% (Dowfax8390 + octanoic acid) = { t(Dowfax8390 + octanoic acid)/ wt (PCE + water)} * 100
= {(0.22+0.30)/(7.58 +5)} * 100 = 4.15%



APPENDIX B
EXPERIMENTAL DATA OF SOLUBILIZATION STUDY

Initial oil/water volume ratio = 11

Ratio of Dowfax8390/octanoic acid (R) = 0.75,1.0

Dowfax8390 concentration = 80 - 625 mM

Temperature =24°,35°,4 ¢
Electrolyte = CaCl2 CaCl2+ MgCI26H2

Determination of solubilization parameters.
| at 24 °c and Ratio of Dowfax8390/octanoic acid = 0.75
(section 4.1.1 and Figure B.I - B.2)
at 24 °¢ and Ratio of Dowfax8390/octanoic acid =1.0
(section 4.1.2 and Figure B.5)
at 24 ¢ and Ratio of Dowfax8390/octanoic acid = 0.75, 1.0
(section 4.1.3 and Figure B.7, and B.9)
llat24 ¢, 35°c,45 ¢ and Ratio of Dowfax8390/actanoic acid = 0.75, 1.0
single electrolyte (section 4.1.4 and Figure B.3 - B.4, and B.6)
at24 ¢, 35 ¢, 45 ¢ and Ratio of Dowfax8390/octanoic acid = 0.75, 1.0
mixed electrolyte (section 4.1.4 and Figure B.8, and B. 10)



Table B-I Dowfax8390 =80 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°C 35°C 45°C
CaCl2  PCE Water PCE  water PCE Water
(@  (mlig)  (mlig)  (mlig)  (miig) (milg) (mlig)
11 2.21 22.13 2.21 545 2.21 10.00
12 2.13 1.36 2.13 318 2.13 318
1.5 2.13 6.36 2.21 318 2.21 3.64
13 2.13 5,00 2.13 2.21 2.13 318
14 2.13 2.13 2.13 182 2.13 2.21
145 3.64 2.21 3.18 1.36 318 182
15 1.36 2.13 1.36 182 1.36 2.13
157 2273 2.21 22.73 2.13 22.13 2.13
16 22.13 9.55 22.73 1000 2273 9.55
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Table B-2 Dowfax 8390 = 120 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

CaCl2

(0)
1

11
12
125
13
14
15
155
16

PCE
(mlig)
265
353
324
324
294
353
353
1471
1471

24°C

Water
(milg
1471
882
500
412
382
294
206
235
0.00

PCE
(mlig)

2.65
2.94
3.24
3.94
2.94
3.24
353
1471
1471

Solubilization Parameter

Water
(mlig)

8.24
5.00
353
147
2.94
2.3
147
2.35
0.00

PCE

(mllg)

2.65
2.94
2.94
147
2.94
2.94
353
1471
1471

Water
(mlig)

5.59
441
2.94
2.65
2.65
2.06
118
2.06
0.00
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Table B-3 Dowfax8390 = 220 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°C 35°C 45°c
CaCl2  PCE Water PCE Water PCE Water

) (mlfg) (mlig)  (mlig) (mlg)  (mllg)  (mlig)
08 2.90 8.06 2.90 6.29 2.74 4.68

0.9 3.06 1.10 3.06 5.32 2.90 403
10 3.06 5.00 3.06 403 3.06 3.06
11 3.23 3.1 3.23 3.06 3.06 2.58
125 258 194 3.39 242 3.23 129
14 31 1.29 4.5 L 3.95 161
15 3.95 L 3.39 161 3.23 0.97
16 8.06 0.00 8.06 0.00 8.06 0.00
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Table B-4 Dowfax8390 - 280 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°C 35°C 45°c
CaCl2  PCE Water PCE Water PCE Water

@  (mig)  (mlig) — (mlig)  (mig) —(mllg) (mlig)
075 2% 64 2% 5% 282 40

08 3.08 5.11 3.08 462 3.08 3.12
0.9 3.08 449 3.08 3.12 3.08 3.08
11 3.33 2.9 3.33 2.96 3.33 231
13 3.12 2.05 3.12 192 3.2 179
14 3.97 115 391 103 3.97 154
15 0.38 0.00 0.13 0.00 0.00 0.13
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Table B-5 Dowfax8390 = 340 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°C 35°% 45°¢
CaCl2  PCE Water PCE Water PCE Water

@  (mig)  (mlig)  (mlig)  (mlig) ~ (mlig)  (mlig)
065 316 5% 200 474 305 379

0.7 316 5.05 3.05 432 3.05 341
08 326 411 3.26 3.58 3.26 2.9
09 33 3.31 3.31 2.9 3.37 2.53
11 368 2.32 3.68 221 3.68 2.00
12 379 211 3.79 2.00 3.79 189
13 389 179 3.89 168 3.89 105
14 52 341 5.26 242 5.26 168
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Table B-s Dowfax8390 = 440 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°C 35°C 45°c
CaCl2  PCE Water PCE Water PCE Water

@ (mlig) (mig)  (mllg) (mllg)  (mllg) (mlg)
05 354 407 3% 3% 3% 37

06 341 3.82 3.33 3.09 3.33 301
09 386 2.36 3.50 203 350 2.03
11 A0 1% 3.74 163 3.74 163

Table B-7 Dowfax8390 = 500 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°C (M 45°¢
CaCl2  PCE Water PCE Water PCE Water
@  (mig)  (milg)  (mlig)  (milg)  (mllg)  (mlig)
05 354 357 344 3.07 344 3.00
055 357 357 350 2.86 350 2.86
0.6 357 314 3.36 257 334 2.50
0.7 357 2.1 340 2.29 340 2.21
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Table B-8 Dowfax8390 = 520 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°C 35° 45°
CaCl2  PCE  water PCE Water PCE Water
@  (mig) (mlig) ~ (mlig)  (mllg)  (milg)  (mlig)
01 2.91 342 2.19 342 2.16 342
0.2 342 342 2.57 342 253 342
04 342 342 341 329 341 322
0.5 342 3.29 342 2.74 342 281

SN—

Table B-9 Dowfax8390 = 580 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°C 35°C 45°c
CaCl2 PCE Water PCE Water PCE Water

@  (mig)  (mlig)  (mlig)  (mlig)  (miig) (mlig)
005 298 309 272 309 272 300

005  3.09 3.09 2.18 3.09 2.18 3.09
01 309 3.09 2.18 3.09 2.18 3.09
04 309 3.09 3.09 2.9 3.09 2.90
05 309 2.84 3.09 2.53 3.09 241
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Table B-10 Dowfax8390 = 625 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°c 35° 45°C
CaCl2  PCE  water PCE  water PCE  water (ml/g)

@  (mlig)  (mlig)  (milg)  (mllg)  (mlig)
0 2.86 2.86 2.74 2.86 2.74 2.86

0025 286 2.86 2.86 2.86 2.86 2.86
04 286 2.86 2.86 2.69 2.86 2.69
05 286 2.51 2.86 246 2.86 2.34

Table B-1 1 Dowfax8390 = 440 mM. Ratio of Dowfax8390 to octanoic acid = 1.0

Solubilization Parameter
24°C 35°C 45°C
CaCl2  PCE Water PCE Water PCE Water
@ (mig)  (mlig)  (mlg)  (milg)  (mllg)  (mlig)
0.7 333 4,07 333 325 3.33 317
08 3.66 374 3.66 301 3.66 2.85
0.9 350 333 350 2.85 3.29 2.68
10 4,07 2.60 4.07 2.03 4,07 2.11

S—
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Table B-12 Dowfax8390 = 500 mM, Ratio ofDowfax8390 to octanoic acid = 1.0

Solubilization Parameter
24°C 35° 45°C
CaCl2  PCE Water PCE Water PCE  water
@  (mig)  (mlig)  (mlig)  (mlig) ~ (mlig) ~(mlig)
0.7 343 357 343 2.93 341 2.86
0.788  3.36 3.36 332 2.86 321 2.71
0802 350 3.29 341 2.1 340 2.64
0.9 357 307 341 243 340 243

Table B-13 Dowfax8390 = 520 mM. Ratio of Dowfax8390 to octanoic acid = 1.0

Solubilization Parameter
24°C 35°C 45°c
CaCl2  PCE Water PCE Water PCE Water

@  (mig)  (mlig) (mlg)  (mlig) ~ (mlig)  (mlig)
03 338 32 32 3 32 35

04 342 342 291 3.29 2.88 3.29
0.7 342 342 342 2.9 342 281
08 342 3.08 342 2.9 342 2.88
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Table B-14 Dowfax8390 = 580 mM, Ratio of Dowfax8390 to octanoic acid = 1.0

Solubilization Parameter
24°C 35°C 45°c
CaCl2  PCE Water PCE Water PCE Water

(@  (mlg)  (ml) ~ (milg)  (milg)  (mlig)  (mllg)
01 265 300 247 309 240 309

0.2 3.09 3.09 3.04 3.02 3.04 3.02
0.6 3.09 3.09 3.09 290 3.09 2.84
0.7 3.09 2.90 3.09 253 3.09 2.53

Table B-15 Dowfax8390 = 625 mM. Ratio ofDowfax8390 to octanoic acid = 1.0

Solubilization Parameter
24°C 35°C 45°
CaCl2  PCE Water PCE Water PCE Water
(@  (mlg)  (mlig)  (milg)  (mlig)  (mlig)  (mllg)
0038 286 2.86 251 2.86 251 2.86
0.05 2.86 2.86 2.85 2.86 2.85 2.86
0.6 2.86 2.86 2.86 2.63 2.86 2.63
0.7 2.86 2.69 2.86 257 2.86 2.29
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Table B-16 Dowfax8390 = 440 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°C 3% 45°c

MCI26HD)  PCE water  PCE  water PCE  water
tCaCl2(g)  (mlig)  (mllg)  (mlig)  (mllg)  (mlig)  (mlig)

11 300 407 301 358 301 383

12 37 382 309 3.25 309 309

23 38 1 374 106 370 098

24 a0 12 40 114 407 114

Table B-17 Dowfax8390 = 500 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°c 3046 45°c
MyCI26HD  PCE  water  PCE  water  PCE  water
tCaCl2(g)  (mlig) ~ (mlig)  (mllg) — (mlig)  (mlig)  (mlig)
10 336 357 3.36 314 3.36 307
11 34 314 331 2.19 330 2,68
17 33 18 329 179 32 157
18 3t 1l 334 164 334 150
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Table B-18 Dowfax8390 = 520 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°c 35°C 45°c

MyCI26HD  PCE  water  PCE  water  PCE  water
tCaCl2(g)  (mifg) ~ (mllg) ~ (mlig) ~ (mifg)  (mifg)  (mlig)

10 3.36 342 3R 2% 332 281

11 340 35 329 267 329 2.60

14 337 2.33 329 205 329 199

15 342 219 315 185 315 178

Table B-19 Dowfax8390 = 580 mM. Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°c 35° 45°c
MgCl26HD  PCE  water  PCE  water  PCE  water
tCaCl2(g)  (mlig) ~ (mlig) — (mlig) ~ (mlig)  (mlig)  (mlig)
0.075 205 309 2.50 3.09 247 3.09

01 309 309 2.84 3.09 2.84 3.09

09 309 309 3.09 2.65 3.09 259

10 309 284 3.09 247 309 241
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Table B-20 Dowfax8390 = 625 mM, Ratio of Dowfax8390 to octanoic acid = 0.75

Solubilization Parameter
24°C 35°C 45°c

MyCI26HD  PCE  water  PCE  water  PCE  water
tCaCl2(g) (mllg)  (mllg)  (mlig)  (mll)  (mllg)  (mlig)
0 2.86 2.86 214 2.86 214 286

0.05 2.86 2.86 218 2.86 278 286

01 2.86 2.86 2.19 2.86 278 286

08 2.86 2.86 2.86 214 280 274

0.9 2.86 2.74 2.86 2.46 280 240

Table B-21 Dowfax8390 = 440 mM. Ratio ofDowfax8390 to octanoic acid = 1.0

Solubilization Parameter
2°¢ 35° 45°c
MyCI26HY PCE ~ water  PCE  water  PCE  wafer
tCaCl2(g)  (mllg)  (mlig)  (mllg)  (mllg)  (mllg)  (mlfg)
14 325 4,07 317 341 317 317
15 3.5 382 317 301 317 2.76
23 354 146 34 122 341 114
24 4.07 146 407 122 4,07 114
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Table B-22 Dowfax8390 = 500 mM, Ratio of Dowfax8390 to octanoic acid = 1.0

Solubilization Parameter
24°c 35° 45°C
MyCI26HD  PCE  water ~ PCE  water ~ PCE  water
tCaCl2(g)  (mlig)  (mlig)  (mllg)  (mlig)  (mllg)  (mlig)
13 32 357 32 314 318 29
14 346 3.3 331 211 331 257
17 347 2.29 329 193 329 186
18 357 207 343 171 343 164

Table B-23 Dowfax8390 = 520 mM. Ratio of Dowfax8390 to octanoic acid = 1.0

Solubilization Parameter
24°c 35°C 45°C
MgCl26HD  PCE water  PCE  water PCE  water
tCaCl2(g)  (mlig) ~ (mlig) — (mlig)  (mlig)  (mlig)  (mlfg)
13 318 342 315 288 314 281
1.325 342 339 32 .74 322 2.60
1.3 342 39 330 253 330 253
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Table B-24 Dowfax8390 = 580 mM, Ratio of Dowfax8390 to octanoic acid = 1.0

Solubilization Parameter
24°c 35° 45°C

MCI26HD  PCE  water ~ PCE  water PCE  water
tCaCl2(g)  (mlig) ~ (mllg) ~ (mlig)  (mlig)  (mllg)  (mlig)

0.3 29 309 2.64 309 2.62 3.09

0.4 309 309 2.12 3.09 2.69 3.09

12 309 309 3.09 2.65 309 259

13 309 284 3.09 241 309 2.8

Table B-25 Dowfax8390 = 625 mM, Ratio of Dowfax8390 to octanoic acid = 1.0

Solubilization Parameter
24°c ¥ 45°c

MyCl26HD  PCE  water  PCE  water  PCE  water
tCaCl2(g)  (mlig)  (mlig)  (mlig) ~ (mllg)  (mllg)  (mlig)

0.05 286 286 263 286 263 2.86

01 286 286 2.66 286 266 2.86

11 286 286 2.86 251 286 251

12 286 283 2.86 246 286 240
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Figure B.1 Solubilization parameters, SPO, SPW and SP*, 80-340 mM Dowfax8390, R = 0.75, 24 .



Figure B.2 Solubilization parameters, SPo, SPW, and SP*, 440-625 mM Dowfax8390, R =0.75, 24 °C.
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Table B-26 Summary of the optimum  solubilization parameter and optimum hardness at 24 °c

(obtained from Figure B.| - B.50 )

Dowfaxg30 R=0/5, G2 es==o CaCl2 R=0.75, MICI2CaCl2 R=10  MyCi2+CaCl2
(7 T 1 I W 1 N N 1) 0 P 0
415 NA NA
6.37 325 136
234 30 116
16.26 33 106
2041 33 09

257 362 0834 3.34 10%
2637 3.3 0.788 340 0.906
2169 342 04 3.39 0868
2822 3.5 0.662 342 0.926
3L79 309 02 309 0.263
33 3.5 05 333 0.689
35.02 286 005 286 0.0656
320 342 02 341 0670
40.9% 309 005 3.09 0.0656

561 % 005 286 0038

a
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