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ABSTRACT: [n order to utilize incincration fly ash of industrial wastes as resources, we present lhe recovery and separation
of metals included in the fly ash by leaching with aqueous solution A great quantity of Cu, Pb, and Zn as well as a small
amount of toxic heavy metals are contained in the leach liquor of the fly ash, and the concentration of the ingredicnis of the
fly ash depends an the industirial wastes which are fed into incinerators. In this paper, sequential leaching operations are
conducted usmg H,0, H;S0,, (NH,),CO, and NaQH as lcachants. Water soluble copper salt was leached by H,0, Zn and Pb
were separaled by the NaOH leach liguor, and water insoluble copper was selectively leached as chelate ion with the (NH,»CO;
leach liquor of the third leachant. Results show that the reduction percent of the fy ash in the leaching steps using H,0, H,SQ,
and (NH,LCO, is 77%, and the other leaching procedures lose the weight of fly ash by abave 60%.

Key words: Industrial salid wastes, incineration fly ash, selective leaching, stepwise leaching, resource of toxic heavy metals.
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Table 1. Constiluents of incineration fly ash of indosirial solid

waste, [1e/g-solid]
Ca 246 Ccd 13 & 46
Cu 16,200 Pb 2680 Zn 4280
Fe 792 51 320,000 Al 88,000
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Table 2. Component of leach liquar of incineration fly ash by
HCl and NaOH {S/L: 100 g/dm’, time : & hrs, temp. :

room lemp.). [mg/dm’]
lx:achg}t HCL NaOH
Metals 1 3 6 1 3 6

Zn 1710 | 1900 | 1970 | &01 | 1800 1950
Cu 7010 | 7150 | 7230 53 565 728
Ph 2660 | 4150 | s400 | 349 | 2510 3430
Fe 94 118 136 ] {) 1.8
Cd 17 17 16 a 0 0.9
Cr 15 21 20 0 0 1.3
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Table 3. Compoenent of leach liquor by the 2nd leaching (S/L -
10(} g/dm’, time : 6 br, temp. ! foom temp.).

[mg/dm’]

Leachant \

7.0 moldm’-NH,0H | 3.0 molidm’{NH,LC0,

Cu 2,730 11,400
Ph <0 100
Zn 486 430

Condition

Matal

Table 4. Compenent of leach liquar with cach step from meineration fly ash of industral solid wastes (S/L=1sL. :
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100 g/dm’, 2nd , 3rd.

: 200 g/dm’, time : 6 hr, temp. : room temp.). [mgfdm®]
i 3rd. Leaching (SL:1/5
Leachant 1sl. Znd. Leaching . - . )_
(8L : 1/10) (SL - 1/5) Residue of | Residue of Residue of
2N-H.50, | 3N-NaQH IN-NHCO;
2N N N N 3N N 3N
Metal R0 H,S0, NaOH | (NH),CO, | (NHJ.CO, | (NH),CO, | H.SO, NaOH
Ca 53 43 <01 27 21 17 3 3.0
Cd 8.7 43 <0.01 36 13 23 9.9 0.9
Cr <001 44 <0.01 83 <0.01 47 43 1
Cu 2920 12300 289 9870 1510 14800 5480 857
Fe 1.4 556 7.5 4.1 58 50 757 2
Pb 30 13 2600 1370 1170 731 12 2070
Zn 762 3200 L 2250 1740 293 596 2970 | 3540
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Table 5. Reduction ratio of the fly ash i the leachmg steps.

1sl. 2nd. 3rd. Soluble
Fly ash | Leaching Leaching Leaching amotmnt
L 110)| (S US) | SAs) | [w]
HO INHSO, [3NNEeo)
527 g 294 g 276 ¢ T
HO [SNQVHYCO, 2NBSO, |
527 g 357 g 296 g
B0 [3N{NE)LCO, AN-NaOH
ke | sp7 ¢ 357 ¢ T e 68
0 IN-NaOH | 3N-{NH.),CO;
527 ¢ 443 g 310 & 69
IN-NaOH |3N-(NH):.CO;] 1,0 .
600 g 420 g 384 g 62

Table ¢. Component of leach liquor with migration test from

sesidue by 31d leaching, [mpdm®]
Allowable Cenen, PH 5.'8 Leach

Metals liquor

Zn -

Cu 3.0 33

Pb 3.0 <02

Fe - -

Cd 03 <0.012

Cr 13 <).08

Ca - -
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