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TMoO,2 + 8H*Y 7= Mo;08~ + 4H,O K=4 x 10%°

6WO2 + THY === HW 055 + SH,O0 K=3x10%
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2 eh  ojd Hoare iy 4RL g)don AREHr W2 AH APT(Ammonium
para-tungstate) & 2 g o] A},

ABSTRACT. The elution behaviour of molybdate and tungstate through anion exchange column
has heen studied at the various pH. A discussionis made to evaluate the equilibrium constants of the

polymerization of these acids comparing with the bebaviour of chromate ion and dichromate ion.
The equilibrium constants found at 20°C are

K=4x10% for 7MoO# + 8H* == Mo:0,°% -+ 4H,0
K=3x 1054 for SWO.F' - 7H+.-‘—-:_"HV‘.75 2{5_ - 7[‘.[20
referring to this results the conditions of separation of tungstate and molybdate are obtained.
The quantitative separations of carbonate, molybdate and tungstate frem the pregnant sclution
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have keen established by anion exchange chromatography,

Rexyn 201.

BT - $MER

using the 22cmx44. 27 em® column of

The optimum eluents for the quantitative separation of those ions are as follows; 0.2 A{ solution
of sodium chloride at pH 8 for carbonate, the mixture of 0. 5 A ammonium chloride and 0. 05 A sodi-
um sulfate at pH 5 for molybdate and 0.5 M solution of ammonium chloride at pH 10 for tungstate.

Tungstate is directly recovered from the pregnant solution as a form of ammonium paratungstate,

by eluting with ammonium chloride solution.
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Table 1. Composition of the pregnant solution.
. ‘ Components
Concnetration
} Tungstate i Carbonate Molybdate Silicate Phosphate Fluoride
Mole/Z ‘ 0. 2027 ‘ 1. 0022 0. 0638 ‘ 0.01976 | 0.000168 0.67919
(g/0) (50, 2617) (60, 1311) (1. 0218} (1.5016) (0. 0160) (1. 5045)
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Fig 1. Elution curves of molybdate and tungstate at
the various pH.
Resin : Rexyn 201(100~200 mesh),
M NH/CI, Flow rate:1,5m{/min,
*3.14 cm?

Eluent : 0.5
Column : 5¢em

_ Table 2. Recoveries at the first peak and the
second peak in the elution of mobyhdate
and tungstate at the various pH values.

T ¥ T
40 80 120

Recovery at the! Recovery at
pH Am?;I;:tmtlzl)cen first peak the second
{mmole) peak (mmaole)
Mo=0.1 Mo=0 | Mo=0.1
4 .
w=0.1 | W=0 | w=o0.1
Mo=0.1 | Mo=0. 006 Mo=0. 094
5
W=0.1 ‘ W=0 | W=0.1
Mo=0.1 | Mo=0.03 | Mo=0. 07
5.6
W=0.1 | W=0 \ W=0.1
. Mo=0. 1 1 Mo=0.1 ‘ Mo=0
6.
W=0.1 | W =0.004 \ W=0. 096
Mo=0.1 | Mo=0.1 Mo=0
7.0
W=0.1 \ W= 0.061 | W=0.039
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Fig. 2. Separation curves of molybdate and tungs-
tate. Resin: Rexyn 201(100~200 mesh),
Eluent : 0.5 M NH,C), Flow rate:1.5mi/
min, Column : 5cmx3.14cm’
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Table 3. Recoveries at the first peak and the
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the various pH values.
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Table 4. Equilibriem consiants of chromate-dichromate obtained by anion exchange chromatography at 24°C.

CrO c:p,*-(;‘;%j‘g;‘l}} (€07} (Cr0:) Ho | K Mean
0. 026 : 1.00 | 0.0014 0.043 5.0 | 2.0x10¢
0.61:1.00 0.038 0.031 6.2 | a.ex1om 1310
11.00 : 1. 00 oot 0. 0045 7.0 | 0.6x10"
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Fig.3. Titration curves of molybdate and tungstate
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Table 5. Equilibrium constants obtained by anion exchange c_hromatography at 20°C.
|
MoQ,*" : Mo,O,,"' C“‘ ﬂs ‘ (MoQ2) l (Mo,0,.57) pH ] K ‘ Mean
0.067: 1.0 | 0.006 | 0.013 \ 5.0 | a7xaee
— : — 4X 109
0.50:1.0 | oo | 0.01 1 5.6 | 2.8x10m
WO, Wsoms_(Ca] as) | (WO2) 1 (HW,0:,57) ‘ pH K Mean
I 1
0.042 : 10 | oo | oo | 6.0 4% 10%
- d ax10%
1.60:1.0 | o.0er | oo 7.0 15x10% |
Table 6. Equilibrium constants obtained by potentiometric titration at 20°C,
i
| Titer(n) | yoarsmy | (WO | [HW,0.7) | pH | X Mean
2 12 [ 0. 085 0. 024 7.3 | 7.8x10%
w 59 15.9 | 0.08 0. 005 7.0 \ 6. 8X 10° 5. 2% 10%
11.0 a0 | 0.003 0008 | 60 | 1x10%
| Ticer ) mﬁn‘;“(‘m p | MO | Mo0.E) pH ‘ K Mean
L 34 13.4 0.052 0002 | 60 | 3x10% |
Mo | P2x20%
] 5.7 15.7 0.031 0.047 | 5.7 ’ 7.2x10% |
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Fig. 4. Break through curves for carbonate, moly-
bdate and tungstate in the pregnant solu-
tion. Resin: Rexyn 201 (1060~200mesh),
Flow rate : 10m//min, Column : 22cm X 44. 27
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Fig.5, Separation curves for carbonate molybdate and tungstate in the pregnant solution.
Resin : Rexyn 201 (100~200 mesh), Flow rate t 10 m//min, Column ¢ 22 cm X 47. 27 cm,
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Table 7. Recoveries of carbonate, molybdate and

tungstate in the pregnant solution.

Substance CO,2- MoO2- WO,

Taken(g) 72,1573 1, 2536 60, 3500

Found(g) 72, 1382 1, 2206 59, 4728
Recovery (%) 99. 54 97.68 98.54
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