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THE COBALT EX

This chapter presents
procedures for cob
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are summarized in Table 3
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Table 3-1
. y - :
Material Chemical Product of
4 'l T 1 P
Metal ion ﬂ 1 ;‘-.'-! Jﬂ' id " | '.K ‘ﬂii Farmitalia Carlo Erba
Strip solutions Y Hydrochloric acid Merck

kT

Oalabia) £ 41

3318

Mhemica]s

Basic reagent Sodium hydroxide NaOH Eka Nobel

Extractant Di-(2-ethylhexyl) Ci6HssO4P Sigma Chemicals
phosphate

Organic solvents | Toluene C7Hy Merck
N-dodecane Ci2Hy Sigma Chemicals
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The di-2-ethylhexyl phosphoric acid has the structure of

=

Experimental Equip

All the pH value ing '@ pH meter, Model Accumet Basic,
Denver Instrument Co. L cobaltous ion was measured by using
atomic absorptionyspéectrophotometer, Model ;:;;;;.,:i‘ AE Spectrophotometer,
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1.2 A stirrer of model RW20, Janke & Kunkel, equipped with a four-

bladed 45-degree pitched impeller



controllers, two rotameters, and four

material.

2. Hollow Fiber Supported Liquid Membrane Experiments

2.1 The Liqui-Cel” Laboratory Liquid/Liquid Extraction System which is

composed of two sets of gear pump of maximum flow rate 1 I/min, two variable speed

!

re gauges

Table3-2 T
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Inside diametgf® VL ‘x 240 pum

Wall thickness s _:w“ i)
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Effective pore size = Vi,

o E

Poroslty ’«‘————“

Number of fj »J bers

Effe lve surﬁ@area v

8x28 cm (2.5x8 in)

Maximum transmembrane differential 4.1 bar (60 psi)
pressure
Maximum operating temperature 1 °C to 60 2C

range
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Experimental Procedures

1. Batch Experiments

1.1 The 0 dsi : S n solution

I.1.1 The ol nwas 10,0007 ppm of cobaltous ion with pH

l' :- """""" ."",",T—'L',,""’,—,"," . nl:. U DZEHPA in téluene, and
. ) ‘
the total volume of 2ﬂm , : i

AUy

and volume of 350 ml.

AR A SRR NI B tion

the speed ot 500 rpm. The teed solution was periodically sampled and its pH values
were measured. The extraction experiments were carried on until the pH values of the

raffinate were constant.



I.1.5 Then, the organic solution which contained cobalt complex was
separated from the mixture in 1.1.4.
I.1.6 The solution obtained from [.1.5 was mixed with the strip

solution. The strip solution was also sampled periodically and its pH values were

1.2 The / g hydrochloric acid as a strip solution

The p > former except (1.1.3) the strip

!.' Ure wa .t" j ond except the pH of feed

F2M NaOH.
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Théllconditions for batch experiments of cobaltous ion extraction were

BRI TUNNING 1A Y

solution was adjustedﬂ 6.5 by adding small quantity o
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Table 3-3 The experimental conditions for cobalt extraction batch experiments

Batch

Chnmdion 1 n I

The type of strip solution Oxalic acid Hydrochloric acid | Hydrochloric acid

The pH of strip solution 1458
The pH of teed solution 6.56
The cobalt concentratio 11,880
in feed solution
2 m":‘ 4
128 ‘
2. Hollow Fiber Sup srted Biguid Membrane Experiments
Vi |
3 irst ;_-;-—--:—---—:-——‘f-'—_-—-----—-«--- ------- e ntammg D2EHPA was

circulated in the tubesi(gof fibers

001 ie (121 121010 e

of the organic soﬂmon left from lmpr.egnanon
Q wa\a q fljnﬁu\u m:]g mﬂq a Hes:de the feed
solution of which pH was adjusted by adding some amount of sodium hydroxide

solution. Simultaneously, the strip solution was pumped into the shellside

countercurrently.



2.4 For circulating-mode operation, the experiments were stopped when
- steady state was reached, observed from the constant flow meters and pressure gauges.

2.5 For once-through-mode operation, as the feed solution passed the
module, the pH was dropped drastically. Hence, some amount of sodium hydroxide
was added into the raffinate to_adjust ¢ order to be used as the feed solution

ns were pumped into the module

Figure 3-1 g . ’ 'f wbaratory Liquid/Liquid Extraction
System equipped wit ' Uiq ’“‘ ¥ '.-. ntactor used in the HFSLM

experiments. For a sc epresentation of the Structure of Liqui-Cel Membrane
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equmgi with the Liqui-€el Membrane Contactor
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and for once-through mode operation in HFSLM experiments are shown in Figure 3-2

and Figure 3-3, respectively.
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Figure 3-2 Sﬂemaﬂc countercurrent flow di i.,ram for circulating-mode
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tlow meters, ® the strip reservoir, and @ the HFSLM contactor
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Fu:,ureo 3 Schefnnc countercurrént-flow diagram for once-through-mode
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4] operation In expenments where @ the feed solution

AR Qe FOR T BEI Beoe © o

pressure gauges, ® flow meters, ® the raffinate reservoir, @ the
HFSLM contactor, the strip solution reservoir, and @ the

concentrated solution reservoir
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The Objectives of the Research

The experiments were performed with the following objectives:

2. To study the o whichaffect the extragtion of cobalt from aqueous

W W o i
vided into two groups:

2.1.34The volume ?’.!_ and strip solutions

2.1.4 he concentration ot DZEHPA m oruamc solution

AUEININTNYINT
AR ne

2.2.2 The types of organic solvent

2.2.3 The modes of operation



37

The Scope of the Research

The extraction of cobaltous ions from aqueous solutions by the hollow fiber

(U5

The types of | fon 'were 6xa i \‘-,\.- hydrochloric acid solutions.

The modes of @pe h and circulating mode.

The volumetric flo ﬁf{;ﬁ;a,b._ eed the strip solutions were 100, 500,

27305 T
and 1,000y W e Wi
N T X J

The conc a ,,- tractant in toluene were 10,
i : = ‘J
W il

15, 20, and 26 M(V%.
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All the experiments were carried out at room temperature.
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