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Treatment of Mixed Fluoride Wastewater Using Cement Paste

Hye Jung Byun - Won Ho Choi - Joo Yang Park’

Department of Civil Engineering, Hanyang University

ABSTRACT : Fluorine compounds are the essential chemicals for wet processes of semiconductor and LCD production line. Problems of
conventional treatments for fluoride wastewater are their high operation costs and low fluoride removal capacity. In this study, cement paste
containing various Ca-bearing hydrates such as portlandite, calcium silicate hydrate(CSH), and ettringite was investigated for fluoride removal.
The objectives of this study are to assess the feasibility of using cement paste cured mixture of cement and water as an alternative agent
for treatment of fluoride wastewater and to investigate fluoride removal capacity of the cement paste. The performance of cement paste was
comparable to that of lime in the kinetic test. In column experiment where the effluent fluoride concentrations were below 0.5 mg/L. Then
the leached calcium reached the maximum level of 800 mg/L. The nitrate reduced to the level of less than 10 mg/L. Nitrate in the waste-
water was exchanged with interlayer sulfate of these cement hydrate LDHs. Phosphate concentration could be reduced to 10 mg/L. by forming

calcium phosphate. These results indicate that the cement paste generaily has advantageous characteristics as an economical and viable
substitute for lime to remove fluoride.
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Table 1. Analysis of mixed fluoride wastewater

Components | pH  F CI' NOy PO SO~ NHsN Ca™

Concentration

1.9 4079 162.1 3307 11512 320.1 195.1 39.1
(mg/L)

Table 2. Chemical composition of the ordinary portland cement
Oxide | CaO {Si0:| AbOs [Fe03{MgO|Na,0 | K,0 | SO; |LOI*

Composition
(wt %)

*Loss on ignition

63.41121.96] 527 {3.44 |2.13]) 0.15 [ 1.02|1.36(0.73
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Fig. 2. Kinetic of fluoride(F") removal and acid neutralization by lime(Ca(OH);) and cement paste.
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Table 3. Saturation Indices for minerals

Mineral log IAP SI*
Anhydrite -7.832 -3.472
Ca;(PO4), (beta) -25.069 3.851
CaH(PO,); - 3H,0 -45.945 1.135
CaHPO4 -20.876 -1.601
CaHPO, - 2H;0 -20.876 -1.881
Fluorite -10.534 -0.034
Gypsum -7.833 -3.223
Hydroxyapatite -29.262 15.071
Lime 16.682 -16.017
Portlandite 16.682 -6.022
* SI(Saturation Index) = Ipg IAP - log Ksp
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