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Abstract: We simulated the sediment-water system of Lake Shahu. The raw fluoride (F~) concentration of the Lake Shahu water
was set to 1-fold concentration (0.69 mg/L). Five concentration-gradient groups ( 0.5-fold, 1-fold, 1-fold sterilization, 2-fold and
4-fold) were tested to investigate the migration of F~ in Lake Shahu sediments under different F~ concentrations of the overlying wa-
ter. Results showed that the release of F~ from the sediments decreased with the gradient of F~ concentrations, and the sediments
adsorbed F~ in the 2-fold and 4-fold groups. Alkaline waters were favorable for the release of F~ from the sediments. As the pH lev-
el increased, the release of F~ also increased. Results from analysis of the beta diversity hierarchical clustering of the microorgan-
isms showed that F~ inhibited the relative abundances of Paenisporosarcina and Thiobacillus, but promoted the vital activities of

Fusibacter. According to the redundancy analysis of the dominant genera and environmental factors, Acinetobacter and Thiobacillus
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were negatively correlated with the pH level. Fusibacter had a significant positive correlation with F~ concentrations, while Thioba-
cillus showed a weak negative correlation with F~. Analysis of the significant ions in each group indicated that the migration of F~ in
the 0.5-fold and 4-fold groups was strongly influenced by Ca®*, HCO3, and SO% concentration. Correlation analysis showed that
Ca?* and HCO3 concentrations had a highly significant positive correlation with F~ concentration in the 0.5-fold concentration
group, and a negative correlation was found between F~ and Ca** or HCO3 concentrations in the 4-fold group. Correlation between
S0?% and F~ concentrations in the 0.5-fold group showed a negative correlation, and the 4-fold group showed a highly significant
positive correlation. This study comprehensively investigated the mechanisms of the release and migration of F~ in the sediments of
Lake Shahu under different F~ concentrations of the overlying water. Thus, a theoretical support is provided for the control of F~
pollution in Lake Shahu and other fluorinated surface waters.
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Fig.1 F~ concentration changes of overlying water and pore water in different groups
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Tab.1 Average ion concentrations of the overlying water in each group

o Na*/ K*/ Mgt/ Ca?/ HCO3/ cr/ S03 /
S IV E
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
4 £ 182.88 25.38 106.04 92.27 682.02 234.46 232.02
2 54 175.80 24.57 96.41 78.30 550.71 236.84 248.95
1 54 178.47 25.06 106.60 117.50 721.36 239.86 229.73
IRV 173.39 26.04 97.36 93.13 579.96 233.58 248.44
0.5 {541 172.01 24.98 93.57 123.48 712.82 236.51 204.60
2 £ PR FT5E TG Pearson A OGS T
Tab.2 Pearson’s correlation of ion parameters with F~ of overlying water in each group
SCIG A Na* K* Mg?* Ca%* HCO5 cl- S03”
4 fxdl 0.663* -0.233 0.064 -0.676* -0.680* 0.724* 0.858 **
2 54 0.463 -0.208 0.054 -0.504 -0.453 0.503 0.552
1 54 -0.091 0.194 0.237 0.417 0.552 -0.413 -0.482
IR RD Y E 0.223 -0.056 0.199 -0.026 0.062 0.106 0.053
0.5 {541 -0.264 0.337 0.361 0.797 * 0.876 ** -0.582 -0.735*

% FR P<0.05, B AR, s Foi P<0.01, 4% 50 240 6.
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Tab.3 Linear regression results of single release of I~ from sediment to overlying water and pH of different groups

Pl JH%E R Sig BBl Epp
0.5 {548 0.229 0.092 y=0.12x-0.85
IR 0.327 0.049* y=0.312-2.22
15K 4 0.399 0.050* y=0.24x-1.74
2 54 0.4 0.029* y=0.36x-2.64
415 0.55 0.008 ** y=0.71x-5.23

* F7T Sig<0.05, WEAAL: , ++ F77 Sig<0.01 1 B E L.
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Fig.5 Saturation indixes of calciteand fluorite in sediments of each group
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