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Abstract Soil heavy metal pollution in China is still relatively serious, and inappropriate disposal of heavy metal
contaminated soil can lead to a serious damage to both the ecological environment and human health. However, soil
normally contains a significant amount of SiO,, Al,O; and Fe,O,, which makes it applicable to prepare sintered
bricks. In order to ascertain the feasibility and environmental safety of making sintered bricks by using heavy metal
contained soil, an industrialization experiment was carried out in a brick kiln, with a blending ratio of 70% soil to
replace shale, to investigate the heavy metal emission in flue gas, and the leaching and distribution properties in
fired brick. The results revealed that soil had a similar content of SiO,, Al,O; and Fe,O; compared to shale, and
therefore, it could be used as a substitute for shale raw materials. The mechanical properties of the fired bricks met
the product quality standards. During the sintering process with heavy metal soil as raw material, the emission of
conventional flue gas pollutants and heavy metal pollutants met the relevant standards, and the environmental risk
was controllable. The concentration of leachable heavy metals in sintered bricks was significantly lower than the
leaching limit of Technical Specification for Cooperative Disposal of Solid Waste in Cement Kilns (GB 30760-2014 ),
and therefore, the leaching risk was low during using bricks. As, Cd, Cr, Mn, Ni, Pb and Cu basically stayed in fired

bricks under sintering, and the contents of heavy metals remained in the desulfurization filter cake after flue gas
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volatilization and wet desulfurization filter pressing were extremely low. The research showed that using heavy

metal-contained soil to make sintered brick could meet the existing standards from both mechanical and

environmental safety aspects and had certain resource benefits.
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Fig.1 Manufacturing process of fired bricks tunnel kiln
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Table 1 Chemical composition of shale and soil
for test A

REER Si0, ALO; Fe,0, CaO Na,0 K,0 MgO

iy 68.4 18.9 4.6 2.5 0.1 2.6 1.8
+3 62.6 19.4 6.7 4.0 0.2 2.4 1.5
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Table 2 Heavy metal concentrations of

shale and soil for test mg/kg

WEEE  As  Cd Cr Mn Ni Pb Cu
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Table 3 Concentrations of general

pollutants in flue gas under two conditions mg/m’

e 2T BRI GB 296202013

HER R E
TR 3.5 3.6 30
SO, 2.6 10.5 150
NO, 18.3 9.1 200
Ay 0.67 0.31 3

1€ 3 A0, 2 FhCCOC R BURLY) . SO, NO, IR
Ay i) ST B2 AR T FR vEEBR (B, HLAB B T80 T AR
SO, HERCH FE #5728 11 T B 3F 38T, Bhe TS
th SO, HFHCHK FE Y42 T 7T B Hiale e S &
S . AU T % S SRR 0.6%, & T
R E R TUA S & T HIME (0.5%), I
A SO, HERCH A Frig . IIEATH
1Y) AR OR A, M s R ORI A5 Y
Bk, gl B MR R LTS G HRTBOXUR: AT 4
2212 EHEE

A7 3 i PO AT B T J = o 4 HE bR



LRR]

AERAAT: A 5 T S A e A e T A T SR 28 A RIS "315 -

e, R 4% 2 MO T ESEHEORES GB 16297—
1996 (K05 Y255 HERE ) il GB 18484—2020
CARE I W A6 e v Ge s il A v ) EAT X 1L o 45 2R 1
7N, 2 B TR B Cd A A 4w HEmok 5 #4102
Frife, A Cd HEBOHR B2 e GB 16297—1996, {H
WEET GB 18484—2020, M FAsH T, 848
THAHS A Cr, Mn, Pb & Cu FOHERCA A Bf ETHE
W AN, 23 4T 10.8%., 8.9%. 17.5% K 4.3%.
DA E, FILH F 8 4 Ja 1500 IRk 5 i B4t it
a2 AR R A TR HE RS T
F4 2HMIRATHESHESBIRE
Table 4 Concentrations of heavy metals

in flue gas under two conditions mg/m’
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Table 6 Mechanical properties of fired bricks under

blending condition

PR R
GB 16297—1996 GB 18484—2020

FEE SHTH BRETHR

As 0.037 0.028 0.500
Cd 0.115 0.093 0.850 0.050
Cr 0.409 0.453 0.500
Mn 0.987 1.075

Ni 0.306 0.289 4.300

Pb 0.080 0.094 0.700 0.500

Cu 0.117 0.122
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Table 5 Concentrations and control limits

of leachable heavy metals in fired bricks ng/L

i H As Cd Cr Mn Ni Pb Cu
FHTH 286 0.1 65 2137 79 60 123
Bhe Tl 198 0.02 56 1808 6.7 39 126
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Table 7 Distribution of heavy metals during

co-processing in sintered brick tunnel kiln %

i H As cd Cr Mn Ni Pb Cu

A 0391 0.130 0.065 0.013 0.028 0.048 0.068
MWEERIEDE 0,003 0.001  0.004 0.001 0.003 0.002 0.009

S 99.606 99.869 99.931 99.986 99.969 99.950 99.923
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Table 8 Leaching rate of heavy metals in brick

tunnel kiln under two conditions %

T As Cd Cr Mn Ni Pb Cu

ST 59.0 1.5 2.0 8.1 45 2.5 5.8

BETH 400 0.3 1.6 49 3.5 14 54
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