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Table 1 Main chemical compositions of kaolin sample

Composition ~ Na, O MgO Al O, Si0, P, 0, SO,

Mass/ % 0.14 0.19 36.91  45.50 0.16 0.86

Composition ~ K,0 Ca0 TiO, Fe, 0, LOI

Mass/ % 0.24 0.44 1.15 0.59 13.82
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Fig. 1 Effect of different Ca : Al molar ratio on removal of F —
in ball — activated Ca( OH), and AI(OH); as a function of reac-
tion time ( Grinding time is 1 h; stirred time is 2 h)

3.1.2  BREBHT IR AR B Mk BE B R i

AR 5 1 R P P 14 2 2 M) 25 3R RO 114 K
DI o BRI (] 1F 222 f5 BRIE I [A] B0 10 min |
1 h 2 bkl g 48, JFREURLG TR AL St 47 X 1.
W B P P[] (R0, A ek AR 14 R A2 52 k) | EE
BBV K, SBR[ — RE (R, HE AR B K
AFREEZG, mAERKIE T A] REIA T [ AL 2 S
PR I e i o A 18 R VS IF [, A5 %o B A R
SR o

109 —— Mixing
\ @ Co-grinding 10 min
94 1.‘ f— Co-grinding 1 h
Co-grinding 2 I
~ g \ ] - v o-grinding 2 h
i o g |
g 7 ° :
= ®
- ]
ho .
S 5 °
=
2
£ 44
=} \
g \
O 2 A
. v b &
: ——_X - —— v
0= T T v T T T N T
0 1 ) 3 4
Time /h

B2 BRI )RR A BOR Y2 ( Ca t AL BE/R L
302, BiFEmSE 2 h)

Fig. 2 Effect of grinding time on the defluorination performance
(Ca : Al molar ratio is 3 : 2, stirred time is 2 h)
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Fig. 3 XRD pattern of the synthesized material ( grinding time is

1 h;, Ca: Al molar ratio is 3 : 2)
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Fig. 4 XRD patterns of the precipitates of materials under the
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different concentrations of fluoride ion solutions ( Grinding time is
1 h; stirred time is 2 h; Ca : Al molar ratio is 3 : 2)
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Fig. 5 Effect of coexisting anions on the fluoride removal per-
formance ( Grinding time is 1 h; Ca : Al molar ratio is 3 : 2;
stirred time is 2 h)
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Fig. 6 Effect of different Ca : Al molar ratios of ball — milled Ca
(OH), and kaolinite on the defluorination performance ( Grinding
time is 1 h; stirred time is 12 h)
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Fig. 7 XRD pattern of the synthesized material from Ca( OH),
and kaolinite ( Grinding time is 1 h; Ca : Al molar ratio is 3 : 2)
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Fig. 8 TG (a) and DSC (b) of the ball milled sample and the original sample ( Grinding time is 1 h; Ca : Al molar ratio is 3 : 2)
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Calcium — Aluminum Composite Material Prepared by Mechanochemical Meth-
od for Deep Defluorination
GUO Lin, ZHANG Qiwu

School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China

Abstract; Excessive fluoride content in water has always been one of the environmental issues of global concern. The cal-
cium fluoride precipitation method produced by calcium — containing substances with the effluent concentration of 8 — 9
mg/ L. cannot meet the WHO standard that the fluorine content in drinking water is less than 1.5 mg/L. Based on the con-
cept of mechanochemical activation, the goal of deep defluoridation of drinking water up to standard has been achieved by
the Ca, Al, (OH) ,, synthesized by grinding calcium aluminum hydroxide using planetary milling balls, which is based on a
new defluorination mechanism of OH™ and F~ exchange. The prepared material can reduce the fluoride ion concentration
from 10mg/L to 0.32 mg/L under the condition of the molar ratio of Ca : Al being 3 : 2, grinding time of 1h and the
stirred speed of 500 r/min. Substituting kaolinite for aluminum hydroxide can also achieve similar deep defluorination,
which provides new ideas and feasibility for the high purification of fluorine — containing wastewater.

Key words: mechanochemistry; deep defluorination; fluoride ions; katoite; kaolinite
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