180

* k% * k%

2002
28,000
27,000

* %%

* %

*kk
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2.1 (Gan, 2000)
2,000 96
27 11
2.2 (Szente et al., 1998 Ramachandran and Kikukawa, 2000)
150
2.3 (Zagury et al., 1999)

( electrokinetic)

24
Brooks (1995)
Burckhand (1995)
(Jdid et al., 1996)
(hexafluorosilicic acid) (anodic
slimes ) 99% 97% 85% (1995)

Am-MAR (ammonium— metal acid recovery )
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(Liu and Kao, 2003)

( electroless
2001)

(autocatalytic )

2,000

plating )

(Lix 54)

(>94 %)

4,000
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( copper salt) ( reducing agent )
(complexing agent ) pH ( pH adjustor )
( additives)
formaldehyde (hypophosphite NaH,PO,) (glyoxylic acid)
(hydrazine) (sodium boron hydride NaBH,)
(dimethylamine borane DMARB)
Cu* + 2HCHO + 40H" - Cu0 + 2HCOO + 2H,0 + H, 1 (1)
( Hung, 1988 )
65 9.2
0.2mg/I (thiourea)
2-MBT(2-mercaptobenzolthiazole) 1993  Jagannathan
Krishnan DMBA (tetradentate)
65 pH=9
1999  Vaskelis
7-8 20

pH
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1994 Honma K obayashi

1y mh 3.3 u m/h

EDTA
Cu?* + 2CHOCOOH + 40H"  Cu® + 2HC,0, + 2H,0 + Hyt (2)
( Bindra and Roldan,
1985)
pH
pH (sodium hydroxide NaOH)
(Potassium hydroxide KOH) (tetramethyl ammonium hydroxide
TMAH) Duffy (Duffy, 1983)
pH=12.5 pH 12.5
pH 11
EDTA pH 12 (
, 2000 ) (3) 4)

2HCHO + 40H" - 2HCOO +2H,0 +H,+2¢  E =0.32-012pH  (3)
[CUEDTA]? +2¢ — Cu+ EDTA* E =-0.216 (4)
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Cu**+2e - Cu E =0.345 (5)
Gibbs A G =-186kJ/mol
EDTA (5)
A G
pH
pH
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