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Table 1  Content of different Se species in soil

Qb3 IR AR (ng/kg) A RSN (pg/kg) | BRER AL S A A (ne/ke) | A LG A (png/kg) B A (pe/ke)

G 15d 45d 60d 15d 45d 60d 15d 45d 60d 15d 45d 60d 15d 45d 60d
1 10.52 9.78  8.61 10.76 10.07 9.33 64.88 65.52 66.01 |302.64 305.16 309.78 | 331.20 329.47 326.47
2 10.46 9.64 8.46 10.98 9.69 9.01 64.62 65.72  65.72 |303.62 307.20 310.98 | 330.32 327.75 326.03
3 9.70 8.80 8.02 9.40 9.16 8.62 64.30 65.26  66.98 |305.84 311.98 314.64 | 330.76 324.80 321.94
4 10.42  8.43 7.11 10.49 7.74 8.16 65.27 64.89  64.26 |311.06 319.85 315.84 | 322.76 319.10 324.64
5 10.05 10.09 10.54 | 10.21 9.54 9.12 64.02 65.17  66.73 |312.58 308.76 306.22 | 323.15 326.43 327.69
6 10.72 11.52 12.01 9.81 10.58 10.03 68.96 67.82  67.02 |308.50 304.22 302.32 | 322.01 325.86 325.67
7 12.06 15.46 17.78 | 10.63 11.39 12.55 75.40 74.72  74.16 |309.20 305.74 301.76 | 322.70 322.67 326.75
8 15.16 19.04 23.64 | 12.82 15.40 17.34 75.48 74.56  74.68 | 307.00 302.30 295.08 | 327.53 328.68 329.26
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Effect and Mechanism of Biomass Carbon and Steel Slag as Ameliorants
on Soil Selenium Availability in a Typical Se — rich Area of Fengcheng
City, Jiangxi Province

KUANG Qin', WU Shan', HUANG Ting', WU Dai - she'* , XIANG Jing’
(1. Key Laboratory of Poyang Lake Environment and Resource Utilization, Ministry of Education; School of
Resource, Environment and Chemical Engineering, Nanchang University, Nanchang 330031, China;

2. Wuhan Zongdy Green Environmental Protection Technology Co. , LTD, Wuhan 430074, China)

HIGHLIGHTS

(1) The effect of physical and chemical properties of soil ( pH, organic and cation exchange capacity) on soil
selenium availability was revealed

(2) The effects of two modifiers on the selenium availability in selenium — rich red soils were compared.

(3) Steel slag can effectively improve the availability of selenium in soils in the study area, while biochar was not

suitable as a adjusting material for selenium availability in soils in the region.

Modifier, cabbage
Soil: 1kg

Modifier
Soil:100g

\ 7 / Se analysis by AFS

Soil sample
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ABSTRACT

BACKGROUND : The total selenium content in the selenium — rich red soils in Fengcheng City of Jiangxi Province
was relatively high, but the available selenium content directly absorbed and utilized by plants was low. The
bioavailability of selenium in soils is a key factor affecting selenium in crops.

OBJECTIVES: To find safe and effective ameliorants for improving the availability of selenium in selenium — rich
soils.

METHODS: Biomass carbon and steel slag were used as modifiers, and 8 different experiments were set up.
Through indoor soil test and pot experiment, the content of available selenium in the selenium — rich red soils in
Fengcheng was determined by atomic fluorescence spectrometry, and the regulation effect of two kinds of
ameliorants on available selenium under different treatment levels was investigated.

RESULTS; The results of the soil tests showed that different amounts of biomass carbon and steel slag can increase
the soil pH in the study area by 0.1 —3.79 units. The results of elemental speciation analysis indicated that the
ameliorant mainly controlled the soil available selenium by affecting the organically bound selenium. The soil
organic matter content increased significantly after the application of biochar in the soil, but the organic matter
showed a fixed effect on selenium. The available selenium content decreased by 8.4% —15.1% , resulted in the
overall lower available selenium content in soils. The significant effect of steel slag on soil pH was beneficial to the
activation of selenium in soils, and the soil available selenium content can be increased by 1.4 to 2.0 times. The
results of the pot experiment showed that the selenium content of Chinese cabbage increased by more than 30%
after treatment with steel slag, while the selenium content of Chinese cabbage decreased by 7.14% -42.8% after
treatment with biochar.

CONCLUSIONS:: This study shows that biochar is not suitable for regulating the availability of selenium in the soil
of the study area. Steel slag can be used as a control material for soil selenium availability in the study area, which

not only realizes solid waste recycling, but also improves the availability of selenium in soil.

KEY WORDS: selenium - rich soil; available selenium; atomic fluorescence spectrometry; soil ameliorant;

biomass carbon; steel slag
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