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Theoretical background

Hydrometallurgical methods has been broadly used for metal
recovery in waste water treatment, ore treatment, resource recycling,

electrolyte purification, etc. In general, hydrometallurgical methods
consist of three main processes namely

) Leaching
| Solid-liquid separation

Chemical precipitation Reverse osmosis

Cementation Electrodialysis
lon-exchange Solvent extraction

O Washing-collecting processes
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CEMENTATION AND ITS USE IN
HYDROMETALLURGY

Voltmeter

e — !/ P
—Cl K —

Salt bridge

Al solution Fe solution

2Al(s) + 3Fe”"(aq) —> 2A1" + 3Fe(s)




ODbjectives

** To synthesize Fe/Al Co-substrate having both strong
reducing ability of Aluminium and magnetic property
of lron

To adsorb and recover copper ion from copper solution
by cementation using Fe/Al Co-substrate

To study effects of Iron on Fe/Al Co-substrate
in copper cementation process



Methodology

1. Preparation of the Fe/Al Co-substrate
(Fe coated on Al )

2. Cementation of copper ion using
Fe/Al Co-substrate



1. Preparation of Fe/Al Co-substrate

(Fe coated on Al surface)

i
FeCl,.4H,0 1M ®

NaCl 1.6 M

‘ filtrate

C%D w/ filter paper
DI Water no.42

# HCl at various
concentrations

Al powder 5g 3 hrs stirring

Reference: M.Ito, & K.Sukegawa. (2006). Preparation of Fe/Al composite for metals recovery



(Fe coated on Al surface)
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2. Cementationt ol CoOPRERION

using Fe/Al'Co-substrate vs. Al'substrate

Al powder
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Results and Discussion

1. Preparation of the Fe/Al Co-substrate
(Fe coated on Al )

2. Cementation of copper ion using Fe/Al
Co-substrate
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1. Preparation of Fe/Al Co-substrate
(Fe coated on Al)

1M FeCl,. 44,0 1.6M NaCl
0.4M HCI




1. Preparation of Fe/Al Co-substrate
(Fe coated on Al)




1. Preparation of Fe/Al Co-substrate

(Fe coated on Al)
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2-Theta - Scale

mﬁle: FeAl 3 Hrs 20ml HCI Batch1.aw - Twpe : 2Th!Th locked - Start: 10.000 ®- End: 80.000 ®- Step:0.020 °- Steptime: 1.5 - Temp.: 25 °C (Room) - Time Started: 1066590464 = - 2-Theta: 10.000 ®- Theta:

Operations: Smocth 0.150 | Background 1.000,1 000 | Import
[#]oo-001-0153 (00 - Hydromolysite, syn - FeCI3-6HZ 0 - ¥: 3963 % - d xby: 1.- Wil: 1.5406 -

EIDD-EIEHJ 120 (00 - Auminom - A - V3963 % -d whyw 10 - WL 15406 - Cobic - a 404060 - b 4 04060 - ¢ 4 04060 - alpha 90 000 - beta 30000 - gamma 90.000 - Face-centered - Fm-3m (2250 - 4 - 65 062

EIDD-DD]-I3218 (0% - Iron Chloride Hydrate - Fe CIZ-4H20 - ¥: 3963 % - dwby: 1.2 WL 1.5406 -
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1. Preparation of Fe/Al Co-substrate
(Fe coated on Al)

Fe/Al

substrate
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XRD: Al, FeCl,.4H,0, FeCl,.6H,0
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1. Preparation of Fe/Al Co-substrate

(Fe coated on Al)

The correlation between HCI (ml) and the adsorbed
amounts of Fe percent(%)
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1. Preparation of Fe/Al Co-substrate
(Fe coated on Al)
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1. Preparation of Fe/Al Co-substrate

(Fe coated on Al)
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1. Preparation of Fe/Al Co-substrate

(Fe coated on Al)

nt (%)

The adsorbed amount of Feperce
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1. Preparation of Fe/Al Co-substrate
(Fe coated on Al)




1. Preparation of Fe/Al Co-substrate

(Fe coated on Al)

nt (%)

The adsorbed amount of Fe perce
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1. Preparation of Fe/Al Co-substrate
(Fe coated on Al)

«* 1M FeCl,.4H,0, 1.6M NacCl and 0.04M
HCI at contact time 3 hours

**  FeonAl surface : 7.7%
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2. Cementation of copper 1on using
Fe/Al Co-substrate




2. Cementation of copper 1on using
Fe/Al Co-substrate
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Conclusion

Fe/Al Co-substrate is a substrate having both
effective electron donor and magnetic property.

» The synthesized substrate provided 99.1%

Cu recovery

The series of experiments showed that iron had no
significant impact on the cementation process, but
easier separated due to magnetic property of Fe
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