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Morphology Control for Ammonium Polyvanadate during Vanadium
Precipitation Process by Ammonium Salt

Li Qianwen
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Abstract: Ammonium polyvanadate was prepared via vanadium precipitation under acid condition using
ammonium salt and the effects of pH value addition amount of ammonium salt reaction temperature and
time for precipitation on the morphology of the obtained ammonium polyvanadate ( APV) were investigated.
The results show that the spherical APV products with vanadium precipitation rate more than 99% can be
obtained by reaction at temperatures above 70 °C for 30 min pH=2.2 and ammonium addition coefficient K
=2.3.Stability test results verify the reliability of the vanadium precipitation conditions.By controlling the
morphology high quality of APV products coupled with high vanadium recovery rate can be gained.
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Table 1 The chemical compositions of vanadium solution
in Panzhihua vanadium factory g/L

v Si Fe P Na

30~35 0.11~1.20 0.01~0.02 0.02~0.04 35~39
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Fig.1 The forms of vanadate at different pH
values and concentrations

Na,HV,0, pH
~2.2 Na,H,V, 0y

(APYV) ;
10Na,HV,0, + 11H,S0, = 2Na,H,V,, O, | +
11Na,S0,+14H,0 (1)
10Na,HV,0, + 11H,S0, + 4 ( NH,),SO, =
2(NH,) ,H,V,,0, | +15Na,S0,+14H,0 (2)
G.Z. pH
20~30 C
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Fig.2 The effect of pH value on particle size of APV
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Fig.3 The effect of ammonium addition coefficient
K on particle size of APV
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Table 2 The effect of temperature on shape of APV

/°C APV
T-1 30
T-2 50
T-3 70 8%
T-4 90 8%
R R’ :1.85R"
<R <36R" R
>36R"
APV 10 pm. APV
10<R< 180 wm
APV 360 pum
70 °C APV
70 OC o
2.5
200 mL pH=2.2 K



e 33

4
=23 95 C 5~40 min 5~6 Na,H,V,, 044 o
4, pH 2~2.5 5
min APV APV
100 30 min
80 9%
0.056~0.100 g/ Lo
S 60
ﬁ_ 2.6
= 4 35.54
2 g/L pH 2.2
K=23 30 min 3,
0
3 99%
5 100 15 20 25 30 35 40 45 APV 240 m
t/min
4
Fig.4 The effect of reaction time on precipitation ’
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Table 3 The stabilization experiments for precipitation of sphere APV
APV APV
pH V /(g+ L™ /pm pH V /(g+ L™ /pm
80~350 70~300
X-1 2.12 0.097 250 X-4 2.42 0.15 240
70~350 70~300
X-2 2.41 0.16 X-5 2.31 0.16
240 240
70~300 70~300
X-3 2.01 0.07 240 X-6 2.20 0.08 220
APV
b ifE
10 20 30 40 50 60 70
26/(°)
400 pm
5 ) X- ()

1)

Fig.5 SEM ( left) and XRD ( right) of APV
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2) pH=2.2. K=2.3 3)
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