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APPENDICES

Appendix A Experimental Data of Microemulsion Formation

1. Interfacial tension (IFT)

The interfacial tension of each phase of microemulsion is calculated by fol
lowing formation :

IFT = e(vd)3 2A p

Where e = 3427 x 10%4(mN ¢cm3min2/m g mm3)
V =031 (mm/sdv)
= measured drop diameter (sdv)
= number of revolution (rpm)
Ap = density difference of two liquids (g/cm 3)



2. Experimental data of interfacial tension

Table A1l Interfacial tension as a function of Alfoterra (C]4-i5(P0 )4S04Na) concentration at an oil to water volumetric ratio of 1 :1

Concentration Top Bottom d (nm) Speed(n) (rpm) p light (g/mL) p heavy (g/mL) Ap IFT (mN/m)
1 5.135 1.935 3.2 2031 0.8993 1.0208 0.1215 167.67
2 4.82 2.32 2.5 1972 0.9025 1.0194 0.1169 72.518
3 4.655 2.155 2.5 1845 0.8876 1.0028 0.1152 62.555
4 4.455 2.355 2.1 1907 0,8921 L006 0.1139 39.163
5 4.475 2.175 2.3 1872 0.8883 1.0089 0.1203 52.367
7 4.755 1.855 2.9 1957 0.8943 1.0126 0.1183 112.813

9 5.105 1.905 3.2 2115 0.8971 1.0126 0.1155 172.84
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Appendix B Experimental Data of Froth Flotation Parameters

1. Removal fraction

The removal fraction can be calculated by this equation

The removal fraction of 0il = —-mm £

W here oj = oil concentration in the influent steam (mg/1)

oe = oil concentration in the effluent steam (mg/1)

for example oj = 0.5 mg/l, oe = 0.317 mg/l
S0; The removal fraction ofoil = 0'5'005317
= 0.366

2. Enrichment ratio

The removal fraction can be calculated by this equation

The enrichment ratio of 0il = —

W here oj = oil concentration in the influent steam (mg/1)
of = oil concentration in the collapsed foam (mg/1)

for example oj = 0.5 mg/l, of = 0.625 mg/l

50; The enrichment ratio of ol 0'0625

= 125
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3. Surfactant concentration
To find the surfactant concentration by using TOC (total organic carbon) the

calibration curve was made.

Table B-I Total organic carbon’s curve for analyze surfactant concentration

Surfactant concentration Result (mg/L)
(Wt%)
0.01 38.54
0.05 231.1
0.1 612
0.5 3378
1 6370

12— : —_—

Surfactant concentration (wt%)

Result (mg/L)

Figure B1 The relationship between the result from TOC (mg/L) and surfactant con

centration ( t%).

Equation

Surfactant concentration (Y) = 0.0002X + 0.0038



Appendix C

Si
Se
Sf

Oe
Of

Raw Data of Froth Parameter

surfactant concentration in the influent streams
= surfactant concentration in the effluent streams
= surfactant concentration in the collapsed foam
= oil concentration in the influent streams
= oil concentration in the effluent streams

= oil concentration in the collapsed foam



Table CI the effect of feed surfactant concentration on separation parameters

Surfactant feed (wt%) Sc(wt%) Sf(wt%)  Enrichment Removal  Oi(ppm) Oe(ppm) Of(ppm)  Enrichment Removal

concentration ratio fraction ratio fraction
(CMC)

3 0.03 0.0116  0.2173 71.243 0.613 500 317 2303 4.604 0.366

5 0.05 0.0176 0.155 3.1 0.648 500 323 1060 2.12 0.354

7 0.07 0.0299 0.136 1.943 0.573 500 277 876 1.752 0.446

10 0.1 0.0473 0.122 1.22 0.527 500 283 580 1.16 0.434



Table C2 the effect of NaCl concentration on separation parameters

NaCl concentra-
tion ( t%)

Sj(wtos)

0.1

0.1

0.1

0.1

Se(wt%)

0.0457

0.0473

0.0465

0.0783

Sf(wt%)

0.1136

0.122

0.1282

0.1832

Enrichment

ratio

1.136

1.22

1.282

1.832

Removal

fraction

0.543

0.527

- B

0.217

0,(ppm)

500

500

500

500

O¢(ppm)

389

283

262

413

Of(ppm)

523

580

625

197

Enrichment

ratio

1.046

1.16

1.25

1.594

Removal

fraction

0.222

0.434

0.476

0.174



Table C3 the effect of air flow rate on separation parameters

Air flow rate
(L/min)

30

50

70

100

(Wt%)

01

01

01

01

sc(wt%)

0.0442

0.0465

0.0537

0.0653

1 19%)

0.3021

0.1282

0.103

0.092

Enrichment

ratio

3.021

1.282

1.03

0.92

Removal

fraction

0.558

0.535

0.463

0.347

0,(ppm)

500

500

500

500

O¢(ppm)

270

262

3217

335

Of(ppm)

1273

625

507

502

Enrichment

ratio

2.546

1.25

1.014

10

Removal

fraction

0.46

0.476

0.346

0.33



Table C4 the effect of feed flow rate on separation parameters

Feed flow rate  Sj(wt%) se(wt%) Sf(wt%)  Enrichment

(ml/min) ratio
30 0.1 0.0526 0.109 1.09
50 0.1 0.0465  0.1282 1.282
70 0.1 0.0481 0.132 1.32
90 0.1 0.0473 0.138 1.38

Removal

fraction

0.473

0.535

0.519

0.527

0.(ppm)

500

500

500

500

Oe(ppm)

274

262

212

278

Of{ppm)

490

625

635

615

Enrichment

ratio

0.98

1.25

1.27

1.23

Removal

fraction

0.452

0.476

0.456

0.444
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