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Research on removal performance of fluoride from

coal chemical wastewater by activated alumina
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Abstract:In order to make activated alumina more widely used in the field of coal chemical wastewater defluoridation,and ensure that the
fluoride of effluent could meet the requirements of class Il water body in GB 3838—2002 environmental quality standard for surface water
(the fluoride in the effluent is reduced to <1 mg/L). The experimental effect of activated alumina on the fluoride removal performance
of coal chemical wastewater was studied. The continuous defluorination experiment of activated alumina with particle size of 1-2 mm
was carried out. The effects of the dosage,pH value of influent,residence time and adsorption time of activated alumina on the defluorina-
tion rate were studied to obtain the best experimental conditions for the fluorine content of coal chemical wastewater effluent to be less than
or equal to Img/L. The " practicality" of activated alumina was investigated under the best technological conditions. Finally, the reac-
tion kinetics of activated alumina for removing fluorine was studied. The experimental results show that the larger the activated alumina
loading is,the greater the fluoride removal rate is,and the lower the fluoride content in the effluent is. When the loading amount of activa-
ted alumina is =60 g, the fluoride content in the effluent can still be maintained at <1 mg/L after 40 h of continuous adsorption ; The
smaller pH is,the greater the fluoride removal rate is. When the pH is <6, the fluoride content in the effluent can still be maintained at <

1 mg/L after 40 h of continuous adsorption;The longer the adsorption time is,the lower the fluoride removal rate is. When the adsorption
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time is <45 h,the effluent fluoride content is less than or equal to 1 mg/L. and when the adsorption time is more than 45 h,the content of

fluoride in the effluent is more than 1 mg/L;The longer the residence time is,the higher the fluoride removal rate is. When the residence

time is 6—8 min, the effluent will be continuously adsorbed after 40 h,and the fluoride content is =<1 mg/L. When the activated alumina

loading is 60 g,the influent pH is <6, the residence time is 6—8 min,and the adsorption time is <45 h,the fluorine content of the outlet

water can be kept at<<1 mg/L. The activated alumina after defluorination is regenerated with aluminum sulfate and the experiment is re-

peated , the effluent fluorine content is still well maintained below 1 mg/L,indicating active oxidation aluminum has a good " practical ap-

plication" for removing fluoride from coal chemical wastewater. At the same time,the reaction kinetic equation of activated alumina to re-

move fluoride is a first—order reaction,and the adsorption effect is best when the fluorine content is 3 mg/L.

Key words: activated alumina;coal chemical wastewater;fluoride removal ;fluoride ; process conditions ;reaction kinetics
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Table 1 Analysis ofwater quality indicators

K FE bR o KR bR o
pH 8.26 || BOD &t/ (mg- L") 20.3

COD it/ (mg- L") 57 | Bifk¥&®/(mg- L") 0.03
WAL R/ (mg - LYY 2,54 || BRRER SR/ (mg - L) 124
AEERE/(mg - L) 13.6 | NS

SS &/ (mg - L7Y) 34 || AP AR/ (mg - L) 88
HEERB &R/ (mg - L") 2.9 i

H/(mg - L") <0.004

/(mg - L") 0.03

He 1ol R KR RAE Y & &0 2.54 me/L,
TCH GB 3838—2002( b /K FR1E i i b v ) HLAE 1
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Fig.1 Adsorption defluorination device
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Fig.2 Effect of activated alumina filling dosage

on the fluoride removal rate
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Fig.4 Effect of adsorption time on the fluoride removal rate
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Fig.5 Effect of residence time on the fluoride removal rate
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Fig.6  Effect of regeneration times on fluorine content in effluent
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Table 2 Fluorine content in effluent under different

fluorine—containing simulated wastewater

FrE/ (mg - L)

]/
2 mg/L 3 mg/L 4 mg/L 5 mg/L
1 0.36 0.42 0.53 0.62
2 0.29 0.38 0.49 0.55
3 0.28 0.31 0.45 0.51
4 0.26 0.28 0.42 0.46
5 0.25 0.26 0.38 0.43
e 2mg/L +4mg/L
3mg/L o5mg/L
-04r1 g
. u]
2 08} -
° *
-1.21 o .
° )
-1.6 . . . . .
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t/h
B7 RE G B R R
Fig.7 Relationship between logarithm of concentration
and adsorption time
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Table 3 Kineticequations of different initial concentrations

AR/ (mg - L71) — g I XA R
2 y=-0.083 8x~1.001 6 0.870 5
3 y=-0.126 5v-0.745 9 0.9725
4 y=-0.0822-0.550 5 0.997 3
5 y=-0.091 1x-0.400 8 0.991 7
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