Removal method of Fluorine from wastewater
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Abstract Water pollution control laws stipulate that the regulation value of fluorine is to be less than 8mgF/L.
But it has proved to be too difficult to meet this in the treatment of wastewater, including tetrafluoroborate
ion(BF,). The removal conditions of fluorine from wastewater was then studied using a coprecipitation method
with the addition of aluminum ion(AI**) and magnesium ion(Mg?*).

In order to decompose BF,, AI** was added into the wastewater, and was sitted for 60minutes’ at room
temperature. After the removal of aluminum hydroxide, Mg®* was added into the filtrate. The solution was
adjusted to pH 10-10.5 with a sodium hydroxide solution, and made to react to 10 minutes’ of stirring. The
fluorine in the solution was precipitated together with products of magnesium.

By using the present procedure, it was found that less than 300mgF/L of fluorine (F of BF,:100mgF/L,
F:200mgF/L) in the wastewater could be removed to a degree below the fluorine regulation value to less than
ImgF/L.

Keywords Wastewater, Treatment, Tetrafluoroborate ion, Room temperature, Aluminum ion, Magnesium ion

12 12

D
15mgF/L
13 7
8mgF/L

2.1

2,3

15 20mgF/L 100mgF/L

BF,

2.2

100mgF/L

7

(2004)

1gF/L

100mgF/L

55



200mgF/L

2.3

pH
10%

1gF/L

2.4
300ml

pH

200mg/L

120

2.5

CIA

JISK 0102

3.1

pH

pH10  3mgF/L pH10.5

5mgF/L

7 (2004)

IM-55G

20mgF/L

pH10 10.5

100
» 100mgF/L
T 80 |
= 1gMg/L
60 F ‘,//,
40 F 1gCa/L
/ g
20
0
9 9.5 10 10.5 11
pH
1
3.2
15kV 5
2

2
100 (-
X 80 f
60
40 T BF, 1gF/L
LLq
m 20 F
O (] (] (] (] (]
0 5 10 15 20 25 30
day
3

56



@

BF, +3H,0 - B(OH);+3H™+4F (1)

3
14 36%
1
(CaZ+) (Mgz+)
(Zn2+) (CU2+) (Fe2+)
(Fe*) 120 20%
(A 120
100% 4
1
%
Ca2+ O
MgZ+ 0
Zn2+ 0
Cu2+ 0
Fe2+ 0
Fe3+ 20
AR+ 100
100 Q)
BF, 100mgF/L
=) 80 B
> Al3* 200mgAl/L
60
40
<
LL
M 20 F
0
0 30 60 90 120
min
4

57

7 (2004)

@

GBF4_ +A|3+ + GHZO - GBFg(OH)_ +A|F63— + 6H+
6BF3(OH) +AR + 6H,O0 - 6BF,(OH), +A|F63. + 6"

&)
100mgF/L
200mgAl/L
120
3.3
¢ 5
5
o
! N
o [¢]
! N
° pH pH6.9 ° 10
! N
° o pH pH10 10.5
3 N
(o]
0.2gAl/L
6.9
10
pH 10 10.5
1
52mgF/L 2
38mgF/L 6
®
AP +6F - AlFg 3)
6



mgF/L

mgF/L

7 (2004)

100
300mgF/L
80
60
40 0.2gAl/L
3gMg/L
20
0 1
0 1 2
h
@
300mgF/L
1h
3gMg/L
Jj
0.6
gAl/L
7
2 0.4gAl/L
2.1mgF/L
3 0.6gAl/L
0.9mgF/L

58

pH 10 10.5
1 100mgF/L
1gMg/L
10 10.5
3 5mgF/L
2 14
36%
3 100mgF/L
200mgAl/L
120
4
5
6
pH 10 10.5
1)
,17(2000).
2) ,28,11-15(1987)
3) ,48,246-250(1997) .
4)
,40,465-469(1999).
5) :
,3,75-78(2000)
6) G. Charlot: (1974).
16

8

10

pH



