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Mechanism of vanadium removal from
molybdate solution by ion-exchange
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Abstract: The mechanism of vanadium removal from ammonium molybdate solution by ion-exchange was studied. It is
found that V(V') and Mo existing in ammonium molybdate solution are in the forms of V,03~ and MoO4*, respectively,
when V,0s concentration is about 0.5 g/L and the pH value is in the range of 6.5-8.5. The adsorption of V,03" is prior
to that of MoO3™ by a strong base resin because the charges contained in v,03 are higher than those in MoO?",
which made vanadium removed from the solution by ion-exchange. Experimental results show that the coefficient of
vanadium separation from molybdenum is 295.62 for the resin in the ammonium molybdate solution, and the content of
vanadium is less than 0.001 5% in the ammonium molybdate crystal that was obtained by adding nitric acid to the

effluent collected till the breakthrough point up to 0.02 g/L V,0s.
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Table 1 Compositions of experimental solutions (g/L)

AR (4 880 nm), LIF K630 mW, ZHEENS
em s HHEHLE SACSEAE IR . $RAE T WA
FENO0.5 mLATJERE it DGR PLFAERE: A
FEHESE A4 000~100 cm FLFT— 3, 45 HL R IS HAT
71 100~200 em™ St Bl A7 SLRFAE G ff o v LS
TE F CE A B s AR
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PR SC ] 228 PR M 24 b, T, A
ZE KRR AR HKIESE, R )57 5 8% HCL Al 8%
NaOH M Ac & ab 3 3 Ik, B 2 A5 IR 1A
PR B AL B S P £ S oK e R Eaa . &S
—IKH 8% HCI ALEE, AFiA Jlg A 4 S04 4% o

PRSI PR S5 ¥ 320 mL R 5 5 mL YA g 0
AZE| 500 mL AN, JEAERBEERS b, FEh
150 r/min, 7EE#h(25+0.5) C HEFE o WP 45 0
e, AT Mo At V. A4 R X —
ASEE R

AT I 5286 . d 2X 32 em BRI AT HLkE,
30 mL @A IR, Fi(25+0.5) CIRF, FHERE A 30
mL/h, & HEE T AC A B BT Mo BTV I o
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2 Fa e F Bk B 25 1 A8 4 g A S TR B
THRR I SR A R . R 2 BoR, BiFE12h 5
VIR B S A o p B 14 T R S 5 AT B
FHES T AR IR M 7 85 RELAVL05/Mo) A 295.62, 1%
FW], AR S A B IR A TR B S A

No. Sample Mo V,0;5 SiO, P As Cl W pH
1* Tk 63.85 0.56 <0.01 <0.01 <0.01 19.6 0.07 7.14
2 BRI 56.61 - - - - - 7.13
3 PRI - 0.54 - - - - 7.15
4* TR 57.29 0.57 - - - - 7.12
F2 OV B AR PR AN [ I ) i PRI 2L Rl
Table2 Compositions of ammonium molybdate solution containing vanadium after adsorption for different time (g/L)
Composition 2h 4h 6h 10 h 12 h 14 h 16 h
Mo 56.44 56.40 56.38 56.37 56.37 56.36 56.36 56.36
V,0; 0.263 0.168 0.132 0.126 0.106 0.098 0.097 0.097
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Fig.1 Absorption curves of resin A
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Table 3 Compositions of ammonium molybdate crystals (%)

Fe Si Mg Ti
0.000 7 0.000 8 0.000 5 <<0.000 5
v Cu Ca
<0.001 5 <<0.000 5 <0.001 0
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Fig.2 Stripping curves of resin A
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Fig.3 Forms of vanadium( V) existing in aqueous solution
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Fig.5 Raman spectra of synthetic solutions: (a) Pure
ammonium molybdate solution; (b) Ammonium molybdate
solution containing vanadium; (c) Pure ammonium vanadate

solution
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