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Adsorption of Ni(Il), Co(Il), and Mg(Il) from Sulfuric Acid Solution
by Diphonix Resin for the Utilization of Laterite Ore
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ABSTRACT : It is of importance to separate Ni(Il) and Co(Il) from Mg(Il) in solution which was
leached from nickel laterite ore. In order to investigate the possibility of separating Ni(II) and Co(II)
from Mg(ll), adsorption behavior of the three metals from individual and mixed sulfate solutions was
investigated by using Diphonix resin. The concentration of each metal in solution was fixed at 100
ppm and the pH of the sulfuric acid solution was changed from 5 to 7. At ambient temperature, the
adsorption behavior of the three metal ions followed Langmuir adsorption isotherm. The loading
capacity of Diphonix resin for the three metal ions was obtained from the Langmuir isotherm. Since
adsorption behavior of the three metal ions from the mixed solution was similar to each other, it was
found to be difficult to separate Ni(Il) and Co(II) from Mg(Il) by using Diphonix resin.
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Fig. 1. Chemical structure of Diphonix resin.

1\/12Jr + 2HArcsin = MAZ,rcsin + 2H+ (2)

A7 ME 3% 27F o]2E, HAE
DiphonixTA & 22} YT

FAHSH F B £Ad JY Fa0]
goo] 2ASA 27 FolLo] mEHL,
$A% Faoleo] WD FAFe
pHol o E@th dukgo R guj
ol&e] MEo| dojur] AZske pHAA
o] Hrjge eIt §u)%E3) o] Lk
A e REE N2 Hsing, o Lndneel 4
= g2 pH7t F7HBSE Saolee) FE
7h ZastEA AT 718 Ao daud.

80C oA gamierite’d< 100 g/Lo] FArOE

N!
e
o
o [
olo mj ol 12 B rfo

2% 8§04 YA, ILEY rlavwe &
Z+ZF 0.08, 0.001, 1.28 M (mole/L)°] {TH o] %t
9], 2010). 471 2AAAM YA, ILE, vfavs
o] &o] FHE7] A&t pHE A7 Hl 2
5ColA Al 34 o] 29 Eh-pHEE 1Y 200 2]
YEFA tH(Pourbaix, 1966). YA pH 6.5, IHE
= pH 7.5, vk2dlE-S pH 8.5904 F4tatEz A
A¥e e 398 2944 & 4 It} Eh-pHEE 3
Aukge] d9eats sty 79 IPoRE &5
2240 S THHA BUSERE LA HEo
dojypr] AFsE pHebE OE 4 Stk meEkA
47] 249 T4 NaOH &4& AA3] 3
7¥ste] §He] pHE ZA3IHA AA HAEFE =
A3 A= 17 390 UERTE /3-8l NaOH
S o YAF ILEY AHAFTS A= H
<=5t FAg9 9] pH 8.5 o] Aol A 99% o]4t A
A ATt vkavsE 7B &4 pH 9.5904 oF
30% A =Rto] A AE o] Eh-pHEOIA o3 A
pH 8.5%+ t=2th.

ofy rlr o

2
1k
Ni2 NiO
0} l Co
— CoO
Z —
= .
m - Ni  Co
Mg2+ MgO
2k i
Mg

3 N 1 N 1 N 1 N 1 N 1 N 1
pH

Fig. 2. Eh-pH diagram of Ni, Co and Mg in H,O
solution at 25C ([Ni*']1=0.08 M, [Co>']=0.001 M,
[Mg”]1=1.28 M).
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Fig. 3. Variation of the precipitation percentage of
Ni, Co and Mg with the pH of the synthetic solution.
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Fig. 4. Effect of Diphonix concentration on the loa-
ding of Ni(I) at several pH values. Solution initially
contained 100 mg/L of Ni(II).
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Fig. 5. Effect of Diphonix concentration on the loa-
ding of Co(Il) at several pH values. Solution initially
contained 100 mg/L of Co(Il).
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Fig. 6. Effect of Diphonix concentration on the loa-
ding of Mg(Il) at several pH values. Solution initially
contained 100 mg/L of Mg(Il).
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Table 1. Physical properties of Diphonix resin

Matrix PS-DVB

Functional groups Diphosphonic, sulphonic,

carboxylic
Commercial form H
Total capacity 5.6 (mmol/g)
Moisture content 58.3%
Density 1.05~1.11 (g/ml)

Wet particle porosity 0.7
Maximum temperture 40C
Operating pH range 0~12
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