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Effect of Calcium Sources for the Treatment of Wastewater Containing High Fluoride
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Abstract : As production of LCD increases, it has become necessary to find an economically efficient way of treating LCD
wastewater with high concentration of fluoride. This study focuses on the calcium sources : CaCl,, Ca(OH), and CaCO; for the
treatment of the LCD wastewater including high concentration of fluoride. Of course considering removal efficiency and
economical aspect, study is continued. Then this study have objective giving aid to field. Consequently, each calcium source's
removal efficiency was measured in various pH, calcium dosage, reaction time, and mixing intensity.

The optimum operational conditions for CaCl, were found to be pH of 7, calcium dosage of 0.4[Ca]/[F] (mol/mol), 1 hr of
operation and 200 rpm of mixing intensity. For Ca(OH),, they were pH of 7, calcium dosage of 30 mL/L, 1 hr of operation, and
200 rpm of mixing intensity. While CaCO; had operational conditions of pH of 4, calcium dosage of 30 mL/L, 1 hr operation
and 200 rpm of mixing intensity. But it is recommended to use calcium sources according to various field conditions.
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Ea AAE A% & AT 6719 paddles
Jar-testerE ©]-8-3}%131, paddle®] =7|= 254 x76 mmO]
™, paddle} shafti= 2E|Qles A" A=A wyk
ZF2] = tachometer®} ZAAR] 7} H2FE| o] 0~390 ev/min e
2 IH,E 24 & 2 des FAHENL, AY A AR
g Jar= of=d A= AFEG e, 27]= 115 x 115 x
210 mmot}. #H4=9] 2 2 L2 UAHA stakt HpH
ZAere}sl 2.5 N HCl 2 4 N NaOHer o|8&3}9iom Zr%
Ao Fg¥C 2= CaCly (Calcium Chloride anhydrous),
Ca(OH), (Calcium hydroxide) % CaCOs (Calcium carbonate)
& AHgtat
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2.2. A Y

2.2.1. pHe| HEF

pHE| 3 TS| Slste] 2l Jaro] Az
T4 WS 2 LY FU5H Asklck o oiee) 2] pHsa}
LEE AT T 2HAS TYFAOM, WA WS
T 200 rpm (G=275 § )g sholtt. Zr4 o]0 =39

=)

© @ CaCl,, Ca(OH), @ CaCO; W% 15%9] mole
Z35fo] pHol| W& Wh-A] ZHZF 0.6 [Ca]/ [F] (mol/ mol)©]
S kel 2el F9) B4 pHE ZAsAL, ol
pH #1913 4,6, 8 10 @ 122 393 pH &< 9ls}
© 2.5 N HCl 3 4 N NaOH §l& A x3}o] o] gsfgich
217ke) pHOIA] 1417 B9F WFGAIZ] % 308 WA AlZich

B ER T B4 A7 548 Brieb) fletel 454
£ AF35te] 045 um membrane SR 2 AT T EAE
BAsl B3 W ER 0E F AARE §582
Table 1. Characteristics of LCD wastewater (unit : mg/L)
Parameter Concentration (£STD deviation)

= 4126 (+ 414)

TCOD 76.62 (+ 7.27)

SCOD 5991 (+ 1.82)

pH 267 (+ 0.02)
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1. Effect of pH on fluoride removal at various calcium
sources ((a) CaClp, (b) Ca(OH),, (c) CaCOs),
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AV 28] BAAS o] 87 BaAA Aeln Bavt
395 948 Ca(OH).E o|83te] AAZ o, pH 29} pH
3014 Egol J S pH 4E] AA Edo] Foi

T RIS pH 4 o]4ke] WSol A RE pH 10 Fo]
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Fig. 2, Effect of calcium dosage on fluoride removal at various
calcium sources ((@) CaCly, (b) Ca(OH),, (c) CaCOs),
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