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Fig. 1 Distribution of sampling sites
1.2 CEC
1.2.1 pH 1:5 ( ) 8]
DCB( - -
) [9]
1
F1 il HIEERELMER
Table 1 Basic physical and chemical properties of tested soil
pH 7.60 ~9.50 8.60 1.00 6.40 ~ 6.90 6.60 0.30
(mg/kg) 35.39 ~ 144.40 72.53 21.63 102.36 ~ 126.35 116.98 12.83
(mg/kg) 9.92 ~70.10 37.10 15.78 43.65 ~55.36 50.38 6.05
(mg/kg) 40.00 ~290.00 110.00 41.00 96.00 ~ 116.00 105.00 10.00
(g/kg) 3.30 ~16.80 8.70 0.35 17.06 ~ 18.56 17.81 0.75
CaCOs(g/kg) 0.10 ~47.90 17.60 1.12 5.20 ~ 6.80 6.00 0.08
CEC(cmol/kg(+)) 9.69 ~ 20.53 16.19 3.58 32.81 ~38.26 34.78 3.03
(g/kg) 2.27~5.97 4.53 1.07 9.13 ~12.76 12.05 2.64
(mg/kg) 125.11 ~ 893.02 356.52 124.17 725.36 ~ 882.15 825.66 87.10
1.2.2 157.91 ~ 454.42 mg/kg
(o] 266.17 mg/kg( 2) 100 ~ 200 mg/kg
- -2l 13 28.89%
200 ~ 300 mg/kg 15 33.33% 300 ~
13-14
-t 400 mgkg 13 28.89% 400 mg/kg
4 8.89%
450.55 mg/kg
) 453 mg/kg
200 mg/kg!"!
2.1
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F2 RETEZHSHESE(mgke)
Table 2 Contents of various F forms in Soda-typed saline-alkaline soil
2.93 ~50.12 13.73 8.05 3.01 ~5.06 4.16 1.05
1.21 ~24.55 8.49 5.86 0.53 ~4.37 3.05 2.19
0.39 ~24.16 7.57 4.83 6.37 ~19.34 10.75 7.44
0.04 ~8.73 0.70 1.37 0.14~1.5 0.96 0.72
80.19 ~435.15 231.97 81.38 394.11 ~457.16 430.96 32.85
157.91 ~454.42 266.17 81.83 420.97 ~472.14 450.55 26.51
13.73 mg/kg( 5.16% 3.19% 2.84%
2) 5 mg/kg 3 0.26%
6.67% 5 ~ 10 mg/kg 7
15.56% 10 ~20 mg/kg 32 71.11%
20 ~ 30 mg/kg 2 4.44% 1
50.12 mg/kg
1.21 ~24.55 mg/kg 8.49 mg/kg
( )
5.0 mg/kg
93.33% pH
4.16 3.05 mg/kg OH
[16]
2.2
2 6 (1~ 6)
(H)
40~60cm 0~
20cm 20 ~40cm
0.39 ~24.16 mg/kg 7.57 mg/kg 289.20 259.98 250.08 mg/kg
450.55
10.75 mg/kg 455.17 457.24 mg/kg
0.04 ~ 8.73 mg/kg
0.70 mg/kg 0~ 20 cm
0.96 mg/kg 18.42 mg/kg 7.49 mg/kg 20~
80.19 ~435.15 mg/kg 40cm 10.44 mg/kg  6.41 mg/kg
231.97 mg/kg 43.32% 14.42% 40 ~ 60cm
430.96 mg/kg 10.35 mg/kg  5.99 mg/kg
0.86% 5.61%
87.15% 4.16 3.95 3.87 mg/kg 3.05
2.18 1.95 mg/kg
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Fig.2 Contents of various F forms in soil profiles

0~20cm 263.04 mg/kg
9.66 mg/kg 20~40cm  9.59 mg/kg 40~ 60 cm 224.07 223.31 mg/kg
9.60 mg/kg 10.75 430.96 437.58
10.58 10.64 mg/kg 440.26 mg/kg
40 ~ 60 cm
0~20cm 20 ~40 cm
(40 ~ 60 cm)
0.35 0.33 0.22 mg/kg (
571%  33.01% )
096 0.88 0.52 mg/kg
833%  40.91%
40 ~ 60 cm /
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232
pH
4
CEC
[17]
2.3
231 45
3
)
*3 ABRXIEEESHREEXYE
Table 3  Correlation coefficients among various soil F forms in the fluoride epidemic regions
1 0.288 4* 0.004 8 0.024 7 0.154 4 0.028 7
0.288 4* 1 0.531 8** 0.333 2% 0.471 8** 0.295 2*
0.004 8 0.531 8** 1 0.007 9 0.919 3%* 0.624 2%*
0.024 7 0.333 2% 0.007 9 1 0.279 3 0.098 5
0.154 4 0.471 8** 0.919 3** 0.279 3 1 0.970 5**
0.028 7 0.295 2* 0.624 2%* 0.098 5 0.970 5** 1
* P<0.05 o P<0.01
x4 ABRXBFESESTRBAMRMBERME
Table 4 Correlation coefficients between F form and physical-chemical properties of soils in the fluoride epidemic regions
pH 0.629 4%** —0.373 0** 0.346 6* 0.423 8** 0.096 4 0.1523
CaCOs 0.812 9** 0.062 4 0.2527 0.179 7 0.263 4 0.3012
CEC 0.203 5 0.636 5** 0.1149 0.0412 0.048 0 0.081 2
0.226 9 0.632 0* 0.097 5 0.014 1 0.168 2 0.276 0
0.134 5 0.1822 0.298 5 0.149 3 0.014 1 0.0100
0.099 5 0.042 4 0.006 3 0.062 4 0.2290 0.2020
0.332 4% 0.0854 0.455 1** 0.552 4** 0.105 8 0.1315
0.164 9 0.635 1** 0.305 3* 0.034 6 0.026 5 0.026 5
0.090 6 0.0500 0.320 2** 0.142 1 0.300 1 0.1392
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Fluorine Speciation and Distribution Characteristics in Sodic Soil of
Fluorosis Area in Western Jilin Province

LIU Jinhua'?, WANG Yujun', YANG Jingmin', ZHAO Lanpo'?, ZHANG Zhongging'

(1 College of Resources and Environment, Jilin Agricultural University, Changchun 130118, China; 2 Key Laboratory of
Sustainable Utilization of Soil Resource in the Commodity Grain Bases in Jilin Province, Changchun 130118, China)

Abstract: The objectives of this study were to research fluorine speciation and distribution characteristics in the cultivated
soils in fluoride epidemic area in western Jilin Province. In total 45 surface soil samples and 6 soil profile samples were collected
and fluorine contents in soils were measured by the method of consecutive extraction, and correlation analysis was conducted to
determine the relationships between soil fluorine speciation and soil physic-chemical properties. The results showed that the
average content of total fluorine in surface soils was 266.17 mg/kg with the range of 200 - 450 mg/kg, which was lower than the
background value of China and control treatment of black soil. Fluorine in tested soils had a strong biological activity because
higher contents of water soluble fluorine and exchangeable fluorine (13.73 mg/kg and 8.49 mg/kg respectively) compared with
black soil. In soil profiles, the distribution of residual fluorine and total fluorine was 40 - 60 cm 0 -20cm 20 - 40 cm; Fe/Mn
oxides fluorine changed little in each profile, other fluorine forms decreased with soil depth increasing. There was a significant or
extremely significant positive correlation between exchangeable fluorine and other fluorine forms, which indicated that
exchangeable fluorine was the transition form when fluorine mutually transformed. pH was significantly positively correlated
with water soluble fluorine, organic fluorine and Fe/Mn oxides fluorine but significantly negatively correlated with exchangeable
fluorine. Significant positive correlation were observed between CaCO; and water soluble fluorine, CEC and exchangeable
fluorine. Moreover, available P was significantly positively correlated with exchangeable fluorine. Soil organic matter was
significantly positively correlated with water soluble fluorine, Fe/Mn oxides fluorine and organic fluorine. Free iron oxidewas
significantly positively correlated with exchangeable fluorine, free iron aluminum was significantly positively correlated with
Fe/Mn oxides fluorine. Decrease soil pH is the best method to reduce fluorine biological effectiveness in Soda saline soil. The
results provided technical support in reducing fluorine bioavailability in fluoride epidemic area.

Key words: Fluorine; Speciation; Distribution characteristics; Soil profile
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