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INTRODUCTION

In the near future, the - xh of resources will become a more
and more serious preb r-._,_:: ver rld. In the past, electrolytic
reactors have been developed = ployed for the removal and recovery of
metals from waste waé \ ch processes are applicable

to the recovery of mahy processes are not generally

!li Thls mainly due to the low

- (i g eaction (that is, hydrogen

effective for the treatg
current efficiencies"asg6 ed, ‘a.
evolution) occurring/t the at m: . “ rocesses for the separation
of mineral values fromi'vs ou solutior ade solvent extraction method.
Although such method .u,,_-{o.n aration and the recycling of
metals, these processes haye g hibited one or more problems. For
example, a sig __»:, ) loss of s J- ent during the process.
Another problem il o J ntered in the separation
of organic and aq@ous pha e resultﬁ solutions. Additionally,
these processes generally require multi-stage operation to achieve a high
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particulate coficentration.
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for metal separation, various membrane-based methods have been
employed in the separation of precious metal. In particular, dialysis is
employed as a continuous ion exchange process. This process employs a
solid ion exchange membrane as a barrier between feed and eluent
solutions. However, the method suffers from low removal rate, which is
determined by the diffusion rate of ions through the solid, ion exchange
membrane. However, it is nonetheless a continuous method and provides

many advantages over conventional solvent extraction methods employing



mixer/settler system. And increasing need for the removal of metal ions
from aqueous solutions not only for reasons of the exhausting of resources,
but also for the purpose of pollution control. Due to environmental

legislation, the metal ions must be separated below the limits imposed by

the environmental protection & o in various countries. In the waste
water solutions, one of metal ns s _copper ion. And in particular,
the recovery of copper™ N &luﬁon has been found to be

particularly desirab of resources and pollution

control.

Waste water c ihing ¢ appe o) e.produced from electroplating
industry, fertilize ‘ industry, electronic part
industry, and the li \by environmental scientists
for the treatment of > wats ./‘_ o 1faini: \ opper. At present, there are
quite a few convention A% f . ing waste water containing copper
ions, such as electrolytifj PIOCESS lvent extraction, and ion exchange

process. But therés efects in h€ above method mentioned

above. .fﬁ*’ : ‘

The membraﬁe separation processes are becoming more and more
widely used ‘n ek i solutes. Due to the
absence of ﬁmgm,mmgjd are specially useful
for th o itive subst. s‘ T rOCess er a possibility
for eﬁzﬁﬁ aﬂeﬁi Mﬁ;ﬁﬁmﬁ gjfdustrial waste
solutior!s as well. The interest has recently increased in one specific class of

membrane process, the so-called emulsion liquid membrane.

The emulsion liquid membrane, a novel separation technique
invented by Li, has been widely used in many fields such as fractionation of
hydrocarbons, environmental engineering, hydrometallurgical industry,
nuclear industry, pharmaceutical and biological engineering. The emulsion
liquid membrane has been noted as an advance technique for separating

and concentrating metals, in comparison with solvent extraction. The



process is capable of achieving a higher concentration of metals in fewer

stages while maintaining the high selectivity of solvent extraction.

The emulsion liquid membrane process is unique and different from

the other membrane processes. e membrane is a liquid phase involving

an emulsion configuratio liquid membranes, also called
surfactant liquid mem o & surfactant membranes, are
J -

i%., wwater (w/o/w) systems or

For the W/o/w systems, the oil phase

essentially double e
oil/water/oil (o/w/o)

10 .. membrane. For the o/w/o

X

ion liquid membrane extraction

systems, the liqui at is between the two oil

phases.

The main adwv
process are :
1. Very fast transfe R of the high specific surface areas.
2. Extraction and e age, so_that the product can be
separated and cofiesntrated at the some tme ',‘

- L)
3. The possi h om very dilute solutions,

because it provides™a maximum driving force forthe transportation of

extracted so 34 ‘:A , v ‘
o Lo bldbgolooA b pdoh b LN ) o e
operations.
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@One disadvantage of the system is swelling of the internal phase due
to water transport from the external to the internal phase, resulting in a
decrease in the degree if concentration of the solute achieved inside the

membrane.

The improvement of the separation process is a method which can be
used to minimized releasing of heavy and toxic metals to our environment.

Emulsion liquid membrane is a method which has capability to achieve this
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aim. Therefore, this study will be focused on the separation of copper by

emulsion liquid membrane process.

Objectives

The aims of thiswsti ore the possibility of extracting
copper from aqueou 1110 : iquid membrane process and

to find the optimum comdl \\\\ \ the extraction of copper by

using emulsion liquid & e following objectives ;

1. To study tli€ e ation of  1 per fromaqueous solution by
emulsion liquid mem pfage ‘ :

2. To study the aqueous solution by

emulsion liquid membra g a continuous stirred tank

reactor.

3. To study the vz he extraction of copper from

aqueous SOlutiO 7 "-—.‘_;l"(‘)\'l.-tt'l't\'--.\WIUIIUJ‘OUU\';:;T €SsS.
LY
I
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4. To stu v.» e €xtraction of copper from

aqueous solution by emulsmn liquid membrane*process.
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Scope of Th: Study
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membrane process was studied according to the following conditions:

1. The concentrations of extractant (D2EHPA) were O, 1, 5, 7, 10, 15,
and 20% by volume.

2. The concentrations of surfactant (Span 80) were 0, 1, 3, 5, 7, 10,
and 15% by volume.

3. The acidities (pH) of the feed solution were 2, 3, 4, 5, and 6.



4. The concentration of copper in the feed solution used was 100
ppm.

5. The concentrations of hydrochloric acid aqueous solution used as
the stripping solution in the internal phase were 0.01, 0.05, 0.1, 0.5, 1.0,
2.0, and 3.0 N. \

6. The ratio of orga

e and additives) to the internal
phase, hydrochloric acid aque s used 1:1.
7. The ratios e :
1:2, 1:3, 1:4, 1:7,
8. The agits
400, 500, 600, and

9. The time of g

e to feed solution were 1:1,
ipment were 200, 300,

LY \ %

1tes by kept sample

periodically.

10. The volum feed solution and that of the

]
membrane phase were Ke
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