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200mL 1g 300rpm 30
NO3-N NO3 (NO3-N NO3-N )

100 3 Table1

Fig.3 HT 1) MgCl2 6H2O 24.9 g AlCl3 5.4 g
200 mL 0.6 mol/L MgCl2 0.2mol/L

AlCl3 Mg/Al  400 mL
0. 15 mol/L  Na2CO3 200 mL Mg/Al

pH 10.5
60 8

60 8 HT NO3

75 100 NO3-N

HT NO3

7 14mg/L NO3-N
0.5 0.7mg/L (PO4-P)

6L/ Mg-Al HT
HCO3 PO43 SO42 Cl NO3

2) PO43 2
NO3 1

NO3 PO43 2 NO3 PO43 SO42 Cl
HCO3

NO3-N 7.5mgN/L
0.58mM pH 7.0 NO3 Mg-Al

HT
16 mL 1g HT

Fig.4 0.8 L/
In Out NO3-N PO4-P

NO3-N PO4-P (In
 Drain Drain

1g HT
Fig.5 1 NO3

2 NO3 PO43

NO3

Mg-Al HT 1g NO3-N
1.37 1.49mmol NO3 PO43

NO3 20 1

PO43 NO3 HT 3)
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Ni-Fe HT (Ni1-xFex(OH)2Cln-x/n mH2O) ( )
( ) Ni/Fe 3 2.5

(pH 10.5 1 ) 150 8
2 Ni-Fe HT

NO3 Fig.4 Fig.5 2 Fig.6
Ni/Fe 2~3 HT 0.3mmol/g NO3

3) Ni-Fe HT Ni-Fe HT Mg-Al HT
NO3

CO32 Ni-Fe HT ( ) ( )
Ni/Fe 3 Na2CO3

(pH 10.5 1 ) 120 4
300 10 2 2 Ni-Fe

HT NO3 Fig.4 Fig.5 2
Fig.7 NO3 NO3

HT Ni-Fe HT Mg-Al HT NO3

Mg-Al HT Ni-Fe HT
NO3 HT Mg-Al HT Mg-Al 

HT H2O
Mg-Al HT 4)

Mg-Al HT Mg Ni

1M ( ) 100mL 800 1g Mg-Al HT
500rpm 1 NO3

Fig.4 Fig.5 2 Fig.8 Fig.6 7 Ni-Fe
HT NO3 1M ( ) 1M

( ) Ni/Fe Ni/Fe=3 100mL 1g
Mg-Al HT HT
Mg-Al HT Mg  Ni Al Fe Fig.8
NO3 1M
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( ) 100mL HT Mg-Al HT
Mg Ni NO3

HT HT NO3 3
2 HT NO3 Mg/Al 4.0

HT MgCl2 6H2O 1.63 g AlCl3 0.48 g 78.7 mL
19.5 mL 2 Mg/Al  100 mL 0.1 mol/L

10mL Mg/Al pH 10.5
Mg/Al 4.0 HT

Mg/Al 5.0 3.0 2.0 HT NO3

Fig.4 Fig.5 2 Mg/Al NO3

Mg/Al=4.0 NO3

HT
10 1 HT

NO3-N 4 6 t HT
HT 1.28g/L

Mg2+ 5) 20 Mg2+ 15.5g/L
100mL Mg/Al=4 AlCl3 2.2g

NO3-N 7.5mgN/L
pH 7.0 200mL HT 1g 300rpm 30 NO -N

NO3 Fig.10 11.2 Mg2+

1 Al3+ Mg2+ HT
Mg-Al HT Mg-Al H2O

Mg-Al HT Mg(OH)2 Al(OH)3

5.0 4.0 3.0 2.0

m
m

ol
)
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m
m

ol
)

- 24 -



HT Mg/Al=4
Mg(OH)2 Al(OH)3 550 1

NO3 20.4 Fig.10
Mg/Al=4 MgO Al2O3 NO3

18.8 Fig.10 Mg(OH)2 Mg2+ Mg
Al HT

Mg 2 Al
HT

Mg2+ HT
Mg2+

HT
1L 2,000cm2

7 16mL Mg2+

4.2g/L 35 Mg2+ NaCl 100 mL 
35.9 g(25 °C)  Ca2+ 0mg/L NaCl

Mg2+

Mg/Al=4 AlCl3

93.1 Fig.10

HT NO3

Fig.4 Fig.5 2
Fig.11 Fig.9

 Mg/Al 4 Mg-Al HT
NO3

NO3 HT

HT
Al2O3 HT
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