CHAPTER V

RESULTS AND DISCUSSION

divided to 2 section, once through mot recycle mode. The parameters that affect to

the copper ion extraction ar

This chapter collects all the result of copper-ion extraction. The results were
parameters are initial copper ion
FDZEHPA, volumetric flow rate of

Vd
concentration in feed solution;

feed solution and hydroge ntr tiow solutions.

5.1 The Once-Thr
5.1.1 The eff ifial coricentration ¢ D2BHPA in membrane phase

The relationships by el fD2EHPA and removal efficiency

of copper-ion in feed solutionarg;ind cated e 5.1. In this Figure, The results that

o

calculated from model are com VI._' o ed, the effects of Ax used in model to

calculated of removal efff re shown.

V.
Table 5.1 show

.. Y]
he comparison of error perce@ge of removal efficiency of

copper-ion extraction betw€emscalculation and.éxperiment at various Ax. From this table,

the best Ax to ﬂdu &lf,}nnﬂfmeﬁy EJp;]rmn‘ixtraction is 1 cm. The

average error pergntage and the stagdard deviation in this casegpe 12.76 and 14.07,

respectin.WuG]taﬁ)ﬂ § @H wq:alm '\:]eaug to calculate the

removal efﬂciency of copper-ion extraction in this work.
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Figure 5.2 describes the effect of initial concentration of D2EHPA in membrane
solution on removal efficiency of copper-ion at various initial concentration of copper ion

in feed solution.

From Figure 5.2, the removal efficiency of copper-ion increases with the
increasing of the initial concentration of D2EHPA in membrane solution. At low initial

concentration of copper-ion in feed solution and initial concentration of D2EHPA, the

%. It can be explained that the
concentration of D2EHPA execeed | feed solution are completely

extracted.

For the high conc i ‘ g ~\ olation (500 and 1,000 ppm),
the removal efficiency of : aller than the low initial
concentration of copper-ion i - n g of removal efficiency of
copper-ion increases in const

; \ \. the initial concentration of
D2EHPA. The reason can be e

& amount of copper ion in feed
solution exceed when compare with™ oncentration, hence the amount of
D2EHPA are not enough to traction of A ine~this case although the

concentrations of D2EH Y Y )
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5.1.2  The effect of the initial copper ion concentration in feed solution

Figure 5.3 shows the relationship between copper-ion removal efficiency and
initial concentration of copper-ion at various initial concentration of D2EHPA. As can be
seen from this figure, at low concentration of copper-ion with copper ion concentration
less than 200 ppm, The removal efﬁéiency decreases rapidly. In the case of the

concentration of copper more than 400 ppm and the concentration of D2EHPA less than

amount of copper-ion increases

D2EHPA are not enough to ex

. ; ‘ _‘
At the high concent/ A (: \ \ 4 %), the removal efficiency

is separated to two perio efficiency of copper-ion

remains constant. The remo gases with the increasing of
the initial concentration of D2
The experimental results of copper-ion in feed solution

is changed are also shows in ﬁgur greement between experimental and

calculated results is obtained forthé ' died eragg-error percentage and the

standard derivation, 10.217

o T"""mﬂ?l"ﬂfl’t‘fﬂi‘%’*lﬁ’]ﬂ‘i
,owii“:%iwﬂm (k3D KA ION 111V

is mainly because decreasing pH will increase the hydrogen ion in feed solution.
Increasing the hydrogen ion in feed solution will resulted the higher reverse reaction rate
and the lower forward reaction rate. The copper-ion complex decrease when the forward

reaction rate decrease hence the removal efficiency of copper-ion is very low.
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Increasing of pH will certainly increase the removal efficiency of copper-ion until
pH in feed solution is equaled to 6, the removal efficiency of copper-ion remains constant
although pH of feed solution increases. It can be explained that increasing pH will
decease the hydrogen ion in feed solution and the copper complex formation rate increase
when the hydrogen ion in feed solution increase and hence the removal efficiency of
copper-ion increase. However, when pH is higher than 6, hydrogen ion concentration in
feed solution is very low when compared with concentration of copper-ion and extractant

y the copper complex formation rate.
nt of pH of feed solution in the

hence hydrogen ion concentration has
Therefore the removal efficiency I
lower pH region (pH =1 - 5). - effi 'en@, pH in feed phase should be
greater than 6. |

The experimental res anged are also shows in
d caleulated results is found for

\ ndard derivation, 12.76 and
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figure 5.4. A good agreeme

14.07, respectively).

5.1.4 The effect of the

7 <

The relationship bet ragon and removal efficiency

ation in stripping solution

of copper-ion are depicted in Eigure 5.5. At the low hydrogen ion concentration (lower
than 0.0001 mol/l), mﬁfmeﬂym 1 ﬁiﬁ? be explained that
decreasing hydrogen 4 entra tiglia sotuti tremely decreases the
reverse reacti'ﬁ Wﬁd ﬁna ﬁ Sﬁ'ﬁf ﬁ¢ﬁﬁeﬁ\ﬁeﬁﬁ1ﬁgearly zero.

9

When hydrogen ion in stripping solution increases from 0.001 to 0.01 mol/l, the
removal efficiency increases dramatically. This is mainly because increasing hydrogen
lon in stripping phase increases the stripping reaction rate and hence the removal
efficiency of copper-ion increase. However, when hydrogen ion in stripping solution is

higher than 0.1 mol/l, the removal efficiency of copper-ion remains constant. This can be
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explained that the copper-ion complex sufficiently react with 0.1 mol/l of hydrogen ion in
stripping phase, therefore the hydrogen ion exceed when its concentration is higher than
0.1 mol/l. Hence, for efficient extraction, hydrogen ion in stripping phase should be

greater than 0.01 mol/l.

The experimental results when initial concentration of hydrogen ion in stripping

solution is changed are also shows in figure 5.4. Close agreement between experimental

5.1.5 The effect of solution

\\\*"\

\ the removal efficiency is
shown in Figure 5.6. The re n .‘\ deereases with the increasing

The effect of volu

of volumetric flow rate. This t easing of volumetric flow rate

‘\\

decreases. However, at the low v ctrie - flow rate of feed solution, the operating time

will resulted the lower residencg'ti nation rate of copper complex

is slowly than the high flow rate.

The experimental “f;""'f"“"?'"""“'"“""”""‘;'-‘ drogen ion in stripping

solution is changed are alsoshows greement between experimental

and calculated results is obtamed for the ranges studied (the average error percentage and
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5.2 The Recycling Mode Operation

For the recycling mode, both feed solution and stripping solution are recycled. In
this mode, the important parameters which will affect the copper-ion extraction are

recycle time and circulation flow rate of feed solution.

The relationship between_the-rers ney.and. the circulation flow rate in
feed solution are shown in Fig; 8- At the ~, circulation rate of feed solution (less
than 200 ml/min), the removalgeftigicng’ OpPe 0. inerease quickly after then this

efficiency increase slowly wheg \ her than 200 ml/min. This

can be explained that increaSing tion raf lution will increases the mass

transfer coefficient of copper-igh ir ;;mi ed \solution and, consequently, the

extraction rate increases. Howeyer fthe contact tilne between copper-ion in feed solution

and extractant in membrane solution,detreases. increases the circulation flow rate

and, subsequently, the formation rate rg%‘ﬁ x decreases and hence the removal

efficiency of copper-ion increa oil flow rate increases.
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