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The Curing Effect of Goethite on Heavy Metal Ions in Fly Ash
from Waste Incineration and Mechanism Analysis
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Abstract; Fly ash from municipal solid waste incineration is a kind of hazardous solid waste. It
must be cured and stabilized to meet the " Standard for Pollution Control of Domestic Waste Land-
fills" before it can be landfilled. Goethite is a kind of solid surfactant with abundant hydroxyl func-
tional groups on its surface, which can be used to solidify waste incineration fly ash by complexing
metal ions with hydroxyl groups on its surface. In this paper, the influence of technological parame-
ters on toxic leaching effect of goethite cured fly ash was discussed, and the hydroxylation charac-
teristics of goethite surface were characterized by acid — base titration, and the density of hydroxyl
active sites on goethite surface was calculated by processing acid — base titration data with Gran dia-
gram. The results show that under the conditions of 15% goethite, 0.4 liquid — solid ratio and 3
days solidification time, the cured fly ash can meet the entry requirements of domestic refuse land-
fill ; metal ions can enter stern layer on goethite surface and be adsorbed tightly, while alkaline con-
ditions are more conducive ion to adsorb on diffusion layer on goethite double layer.

Key words: waste incineration fly ash; heavy metal ion adsorption; surface activity of goethite;
leaching toxicity; curing
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Table 1 ~ Working conditions of atomic absorption spectrophotometer instrument
Element Wavelength/nm Passband width/nm Lamp current/mA Flame type
il 324.7 0.4 8 2R - L A A
B 283.3 0.4 6 AT S SRR £ O
Ry . PR W Bl o P YR, B4 4

B il 75 2 R 0.1 mol/L A4 2 — 1 iR S
VR, ME R SEHE TR . T A v KOH 375 Y0 A0 A
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TR pH =11 BMF1E i o 2 22 i) 2 ki
AN, . FRBOK B4 514 0. 05 .0. 1 mol/L [ KNO,
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Fig.4 The leaching of heavy metals in fly ash

under different amount of Goethite
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Fig.6 The leaching of heavy metals in fly ash under
different curing time
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Table 2 The leaching toxicity test results of dioxin
and heavy mental in cured fly ash

LUK BIRR AR
TH M e oppen om0

Bk % 25 15 30 -
R pe/kg 3015 2.31 3 -
FK(Hg)  mg/L0.00110.0001  0.05 0.00005
W(Cu)  mg/L 7.19  0.02 40 0.008
B(Zn)  mg/L 31.43  0.003 100 0.002
BY(Pb)  mg/L 2.13  0.12 0.25 0.01
H(Cd)  mg/L 0.98  0.02 0.15 0.001
B(Be)  mg/L ND ND 0.02  0.000 4
#l(Ba)  mg/L ND ND 25 0.000 4
B(Ni)  mg/L 0.05 0.0l 0.5 0.004
fi(As)  mg/L 0.007 0.001 0.3 0.007
M (Cr)  mg/L 0.57  0.05 4.5 0.01
(G ) mg/L 0.021  0.003 1.5 0.004
i(Se)  mg/L ND ND 0.1 0.004
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24 pH >3 J5, 4 B A B T AR T R A
UG B ik 8B R, pH =10, 1 B, Cu® " WG Bk )i
{76 pH =10 A47,Pb” " (M bt ik ik S . Cu’
TESH 0™ 18 (1 W B R T Pb** 76 S ™ 2 i 119
Wt Cu® L Ph® " FERF RS 1T R A B, HL
Bl B 85 B PR A IR

20

18

16|

14l

He

adsorption /(
oo

pH

B7 $t#%TREEBSTEETRMERpH TUHXR
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on goethite under different pH
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