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Migration and transformation of vanadium in cultivated soil with phosphate fertilizer

YANG Jie', XIE Lin', SI Ao—nan"", QU Pan’, TENG Yan—guo'?

(1. College of Water Science, Beijing Normal University, Beijing 100875, China; 2. Engineering Research Center of Groundwater Pollution
Control and Remediation of Ministry of Education, Beijing 100875, China; 3. Sichuan Zhong Huan-Lianrong Environmental Protection En-
gineering Co. Ltd, Chengdu 610213, China)

Abstract: To explore the effects of phosphate fertilizers on the migration and accumulation of vanadium (V) in cultivated soil, the leaching
process of soil with superphosphate was simulated through an indoor soil column. Moreover, the migration and transformation characteris-
tics of V in soil before and after fertilization and its influencing factors were discussed. V in the leachate mainly existed in the dissolved
form (50.8%~90.4% ), and the colloidal adsorption content state was low. The pH value of the soil directly affected the transformation of V
in the soil. Acid leaching liquor promoted the oxidation of partial V(IV) to V( V) in the lower soil layer, and promoted the transformation
of V from the residual form to the weak acid extractive and reducible form. Our results indicated that both the leaching of acid liquor and
the application of phosphate fertilizer promoted the release of V and increased the bioavailability of V in the soil. Within a certain range of
leaching, the lower the pH value of the leaching liquor, the smaller the release of V in the soil. However, the overall release of V was rela-
tively low and the migratory aptitude was weak. There was a significant linear correlation between V( 'V ) and the bioavailable fraction of V.
The content of V( V) could be used as an evaluation index of the potential hazards of V in soil.
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Figure 1 The sketch of the soil column adsorption experiment
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Table 1 Physical and chemical properties of the investigated soil

. BHHLFR/% FH B T3 # it /emol - kg™ HUBRLL B Mechanical composition/%
P Organic matter Cation exchange capacity <2 pm 2~20 pm 20~200 pm 200~2000 pm
6.74 2.78 13.8 4.6 26.4 50.7 18.4
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Table 2 The design gradient of leaching experiment of
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Figure 2 The comparison of soil pH and TOC value before

and after leaching
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Figure 3 The concentration variation of total V and dissolved V

in leachates
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Table 3 The cumulative release amount and release rate of V

in leachates

e Rt g/ ke FEHCHE K%
Treatments Release amount Release rate
Al 868.1 1.06
Bl 1291.0 1.58
A2 1594.0 1.94
B2 2171.0 2.66
A3 1597.0 1.95
B3 1911.0 2.34

TR P, YRR PRI SR, VOB T4 e b o Z BRI
SR, o TR L AT B A [ 2 T 2R 260
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Table 5 Total V content and recovery rate in soil after leaching

AbFE Treatments &LV Total V/mg-kg™ [FTC% Recovery rate/%

A1T* 78.0 97.3
A1D#** 78.7 102.8
BIT 71.9 97.3
B1D 84.5 95.2
A2T 83.1 95.6
A2D 79.0 98.5
B2T 81.9 95.9
B2D 82.7 96.1
A3T 81.9 97.1
A3D 80.2 99.7
B3T 80.6 99.3
B3D 81.0 99.2
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Figure 4 Content of various forms of V in soil before and

after leaching
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Table 4 The various forms V content, total V content(mg-kg™) and recovery rate(%) of the original soil

SRR IS V LAV LIE:R{#RY BtV BV e
Weak acid extraction of V Reducible form of V Oxidizable form of V Residual form of V Total V Recovery rate
0.1 4.8 43 73.1 82.0 100.4
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Figure 5 The proportion of various forms of V in soil before and after leaching
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