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Table A.1 Zinc content and %Extraction of various types of extractant
The initial zinc concentration was 867 ppm.

Types of extractant Zinc content %Extraction
(ppm) (%)
Magnesium sulfate 837 3.46
Sodium thiosulfate 820 5.42
Sodium sulfate 5.77
Ammonium dihydrogen 727
Aluminium sulfate —- - 11.88
Ammonium sulfate 14.30
Sodium metasulifate 15.69
Disodium hydrogen 30.33
Diammonium hydrogen 59.40
Ammonium persulfate : 86.74
Table A.2 Zinc content afid trations of
diammonium :
The initial zinc m.
Concentration (%
(%
2

; 38.77
N4l
?4 ﬂ.:f i

SRICTHLE Tl ]

8 273 67.82
10 368 56.59
12 370 56.26
15 420 50.43
20 483 4298 -




Table A.3 Zinc content and %Extraction of various types of surfactant.

The initial zinc concentration was 902 ppm.

Types of surfactant Zinc content %Extraction
(ppm) (%)
Sodium lauryl sulfate 678 24.83
Sodium dodecyl benzene s 19.29

Sodium dioctylsulfosuccinate s

Disodium laurethsu

Table A.4 Zinc conte

13.97
16.19

e Y

595




Table A.5 %Exiraction at vanous SDBS concentration without extractant in
batch process. The initial zinc concentration was 866 ppm.

%Extraction at various
Contact time SDBS concentration
(min)

1 4% 8%
0 ‘ 0.00
5 095 25.98
10 138 27.02
20 7.48
30 .25
40 30.48
50 : .83
80 o CNEED

vz
Table A.6 Zinc content an : ' b solution consisting of
various types of ium persulfate.

The initi




Table A.7 Zinc content and %Extraction of extracting solution consisting of
various SDBS concentrations and diammonium hydrogen phosphate

Table A.8 Zinc content and® /o EEe it Shgitator speeds in
batch process. L MYIA TN

The initizyi-4nc concentration was 8¢
{7




Table A.9 Zinc content at various SDBS concentration in batch process.
The initial zinc concentration was 845 ppm.

Contact time zinc content at various SDBS conc.
(min) (ppm)

0% | 1% | 2% | 4% | 8%
0 Wi 845 | 845
5 231 | 55
10 o ‘- 40 51
20 - 3g 20
30 o 0
40 ‘ 13
50 43 11
680 £ . 1 9

Table A.10 %Extraction at vac jon in batch process.
The in“
Contact 4 i BS conc.
(min) € o (%)
| ‘ ‘ 8%
0 0.00,| 0.00 El; " 0.00 | 0.00
. RS EaRg
q : a8 |'sf 29 P83k
20 3138 | 78.21 | 80.95 | 95.44 | 97.58
30 53.72 | 79.05 | 82.49 | 89.29 | 100.00
40 5568 | 80.17 | 82.84 | 94.04 | 98.51
50 55.21 | 79.52 | 81.18 | 94.88 | 98.70
60 54.75 | 78.31 | 82.25 | 95.16 | 98.98




Table A.11 Zinc content at various phase ratios (extracting solution volume
fraction : oil volume fraction) in batch process.
The initial zinc concentration was 845 ppm.

Phase ratio Zinc content at various

SDBS concentration (ppm)
8%

11
g i
1:3
1:4
1:5

Table A.12 %Extraction at varisiie 4
fraction :radaiur
The initial#; =5

wtracting solution volume

¥

l
Phase ratiof %Extractign at various
e

M)
1% | 2% | 4% | 8%

qﬂ 12 9.1 %Jauﬂ

1:3 3166 | 41.66 | 48.40 | 74.02
14 2235 | 31.36 | 20.71 | 50.00
1:5 2495 | 28.05 | 11.12 | 42.27




Table A.13 Zinc content at various initial zinc concentrations in batch process.

Initial zinc Zinc content at various
concentration SDBS concentration (ppm)
(ppm) 1% 2% 4% 8%
113 1 0 0
239 0
499 0
772 0
1057 8
1287 24
1544 63
Table A.14 %Extraction at vat : jons in batch process.

|n'ﬁ1zind’ %Extragtipn at various
Yppm) 1% [ 2% | 4% | 8%
’Q | h1 )
! m%m A8 Koo £
499 9467 | 91.95 | 100.00 | 100.00
772 82.01 | 7822 | 96.33 | 100.00
1057 7290 | 7621 | 94.79 | 99.05
1287 30.41 | 65.80 | 79.17 | 97.16
1544 367 | 46.04 | 50.88 | 92.54




Table A.15 Zinc content at various agitator speeds in continuous process.
The initial zinc concentration was 842 ppm.

Operating Zinc content at various
contact time agitator speed (ppm)
(min) 100 rpml200 rPm{300 rpM400 rpmy

Table A.16 %Extraction’s s _, BeCE \- tinuous process.

The initial zindCoentia s
/

60 19.71 | 24.94 | 31.00 | 23.04
average 20.80 | 20.17 | 31.01 | 21.99




Table A.17 Zinc content at various SDBS concentrations in continuous process.
The initial zinc concentration was 802 ppm.

Operating Zinc content at various SDBS
contact time concentrations (ppm)

(min) 0% |[01%|05%| 1%

0 624 | 492 | 453 | 379

10 , 13 | 283

20 235

30 199

40 _ | 63

50 | 1

60 1 1

average JF : : 14
Table A.18 %Extractio ] : - g continuous process.
The initial zinc®o, o 802

Operating ' L s ious SDBS




The initial zinc concentration was 890 ppm.

Table A.19 Zinc content at various phase ratios in continuous process.

Operating Zinc content at various phase ratios
contact time (Extracting solution flow : Oil flow)
(min) 1:1 1:2 13 1:4 1:5
0 421 667 | 730 | 757 | 810
10 3 652 | 730
20 654 765
30 - 656 | 694
40 630 | 720
50 13 | 721
80 96 703
averag “1 86|734.71
Table A.20 %Extractiori at | i5 4 = ous process.
The initial zi n e
Operating phase ratios
contay il flow)
(m ‘ : b
0 .98 l]4.94 | 8.99
10 € =l 64.72 | 84.Gds| 37.30 | 26.74 | 17.98
: B. 14.04
30 75.17,| 6067 | 5416 2629 | 22.02
60 70.00 | 68.99 | 48.09 | 33.03 | 21.01
average B87.56 | 60.95 | 4343 | 28.44 | 17.45

91



Table A.21 Zinc content at various initial zinc concentrations in continuous

process.
Operating Zinc content at various
contact time initial zinc concentrations (ppm)
(min) 153ppm|393ppm| 706ppm|1467ppm)
0 13 123 341 1098
10 1 " 256 646
20 | 2 | 755
30 == 1 1008
40 1 1040
50 1130
60 1077
averag 964.86
Table A.22 %Extractio 3 ns
in continuous ;-1;;
Operating -7 various
' )
( ‘ Tppmi
0 1.7044) 25.15
10 ¢ 9020 | 8332 | 63.74 | 55.96
U 30 9281 | 67.18 | 48.16 | 31.29 |




The experimental P '-'".L"__;v Jas (e eat s batch process experiments.
This experiment was deggs Zaing [suitdesssoctant and surfactant used in
pes of surfactant were

studied.

For testing extrdCtagls JF theii8ee 64 8% of extractants, such as

magnesium sulfate, scdrn hios
o .
phosphate, aluminium sulfate, —_-_:__f__ﬁ Gte, sodium metasulfate, disodium
N

ate, ammonium dihydrogen

hydrogen phosphatel,

Annfﬂﬁmwamlah

R i ". ammonium persulfate.
Biation of 10% wiiwt was

tested in batch proces -' 4 Aftar testing, the suitable eMfactant was considered by

means of hawﬂﬂw WWﬂTmmum condition to

operate and chn!lan to further stud: at mncantrahnn varied frnm 2 to 20% wt/wt in

ccuecibfffo] B3] BU: B PR oo

mnﬂnuous processes.

For testing surfactants, there were four types of anionic surfactants, such as
sodium lauryl sulfate, sodium dodecyl benzene sulfonate, sodium

dioctylsulfosuccinate, and disodium laurethsulfosuccinate. Each surfactants in



concentration of 1% wiiwt was used. After testing, the suitable surfactant was
i i i iving optimum
considered by means of improving percentage of zinc extraction and giving optim
1
mndiﬁontonpemteandmasantnmmmdy at concentration in the range of

to 8% wtiwt in aqueous solution without extractant and with extractant.
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APPENDIX C

CLLATION

Dmﬂf AT, 'l mmmm

be shown as following f&

wﬁ%ﬂﬂﬁlﬂ‘iw gINTJ
QW'INHWNWYJWEJWH

where Xs = zinc content in extracting solution at equilibrium state

X = zinc content in oil at equilibrium state
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