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Study on Soil Risk Assesment of Waste Foundry Sand for Filling Materials
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Abstract

The WFES(Waste Foundry Sand) generated from casting iron has been disposed in landfill site as industrial wastes and it
was occasionally dumped illegally in open space. It has own color identified easily as industrial wastes. And dweller living
around landfill site insisted on not using WES as recycling fill or cover materials in landfill site. This study was performed to
estimate the usage of it as recycling fill or cover materials by investigating physical and chemical characteristics of the WFS.
And the effect of heavy metals was also investigated after disposing WFS in landfill site by comparing pretreatment methods
described in Control Act and in Soil Environment Conservation Act.
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Table 1. Use and section by WFES(Waste Foundry Sand)®

e
oy

Classification method

ltems Name Application Mixing material Colorbefore  Color after )
material and use and ratio mdding mdding Gloss Moisture
G d  Usi Id of Silica sand : 93%
Clay coking—WFS reen san sing mo © Bentonite : 5% Black Black None Done
mold cast iron L.
Coal powder : 2%
| ) COz2 ) Silica sand : 91% Vell Vellow/
Gas hardening foundry Us.mg moldof gjlicic acid soda9% eh.OW/ eh.ow None None
cest sand cast iron, cast steel COz : little amount White White
Chermist . Furan resin ) Silica sand : 96%
QYE.IS V' Self—hardening mold Us.mg mold of | Furan resin : 3% Black Rlack Done None
C_C;Vl;z cast process cast iron, cast stee Hardening material :1%
Silica sand : 98%
Themosetting ~ Shell mold Using mold of Penol resin : 2% Yellow Black
; Hardening material Done None
mold process cast iron, cast steel g
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Fig. 1. Particle size distribution curve and optimum density for
moisture content.

KS F2308) 2.55, & - &4 AA F(Liqudity - Plasticity
KS F2303/ KS F2304)”lA ®l4 4 (Non-
plasticity)2 2 Jgywon, F544(Uniformity
coefficient, Cw 12.55, ZE A< (Curvature coefficient,
Cg 4.9 Q=& 7l ddsh AEAZ A b Bloff =&
ol & Aoz wgdrt Table 2& #HFEAIL B2 EAS
UrEPlHO“’%

. 22 AR OlA AR HFEALR “?'1‘11— gelgh w
ZE]O*”C’ woom AL & FolE 1 AT ] 751%/5‘14
LI el

limit,

—-

o

Fig. 2. Picture of sample(Waste Foundry Sand).
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Table 2. Physical specification of waste foundry sand

Test items

Results Soil texture(USCS)

Specific gravity
Ligudity limit
Plasticity limit

255
Non—rplasticity
Non—plasticity

Permeability coefficient k[cm/sec] 1.81x10°
dt: ) Maximum dry densityl r amaxd [@/cr] 1.73
Rod tamping Optinum moisture content(O.M.C),[ %) 14
Passing # 4dsievel % ] 96.25 M
Passing # 200sieve[ % ] 15.46
Mechanical Dis, mm 0.0075
analysis Dss, mm 0.4435
Uniformity coefficient, Cu 12.55
Curvature coefficient, Cg 4.9
Table 3. Comparison of KSLT” and KSST*
ltems KSLT* KSST**
Application As classifing waste Analysis of contamintes in soil
Sample amount(g) 10
Partical size(nm) 2
Extraction solvents DW+HCI 0.1N HCI
Instrum ent Horizon round shaker Thermo —horizon shaker
Extraction pH 5.8~6.3 1.0
Sample & extraction ratio 1:10 15
Temperature{ T) Room temperture Room temperture
Extraction time(hr) 1
Extraction condition 200mm 100rpm
* KSLT : Korean Standard Leching Test
** KSS1 @ Korean Standard Soil Test
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Fig. 4. Variation of cation concentration and pH depending on extraction time.
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Table 4. Correlations of heavy metals for pH variation

Correlations

Items pH Pb Cu Cd Cr As Hg CN
H Pearson Correlation 1
p Sig. (2 —tailed)
b Pearson Correlation —-0.708 1
Sig, (2 —tailed) 0.116
c Pearson Correlation —-0.759 0.982xx 1
u Sig. (2 —tailed) 0.080 0.000
cd Pearson Correlation 0.327 —0.232 —-0.189 1
Sig. (2—tailed) 0.527 0.659 0.720
Pearson Correlation —-0.761 0.907 = 0.965*x —0.009 1
Cr Sig. (2—tailed) 0.079 0.013 0.002 0.986
Pearson Correlation —-0.809 0.613 0.693 0.220 0.820% 1
As Sig. (2 —tailed) 0.051 0.196 0.197 0675 0.046
Pearson Correlation —-0.591 0.899 0.807 —-0.412 0.639 0.349 1
Hg Sig. (2—tailed) 0.216 0.015 0.052 0.417 0.172 0.497
Pearson Correlation —0.553 0.842+ 0.907= 0.116 0.944 %+ 0.653 0.544 1
CN Sig. (2—tailed) 0.255 0.035 0.013 0.827 0.005 0.160 0.264
* Corrclation is significant at the 0.05 level (2—tailed)
** Correlation is significant at the 0.01 level (2—tailed)
FEo HEkvE Aoy A Rle s g sAIEolE 1y &9 i (Pearson Correlation, R0l 7Hd =& 35
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Table 5. Multiple regression formulas using cation(Na*, K*, Mg*, Ca*) for Pb, Cu, Cd, Cr

Y(Conc./cation = Constant + aNa' + bK' + ¢ Mg' + dC&"' + SE [N=6]
Item Constant a b c d SE*
Pb 0.123 0.002 —0.020 —-0.065 0.052 0.320
Cu —-1.964 0.029 —-0.165 —-0.186 0535 2527
Cd 0.059 0.000 —0.005 —0.016 0.001 0.138
Cr 0.136 0.005 —-0.016 —-0.025 0.063 0.032

* SE : Standard Error

Table 6. Multiple regression formulas using anion(Cl, NO3z', SO4*) for Pb, Cu, Cd, Cr

Y{Conc./anion) = Constant + a CI" + b NO3z™ + ¢ SO+« + SE [N=6]
Item Constant a b c SE*
Pb 1.687 0.003 0.200 —-0.022 0938
Cu 17.216 0.048 2.503 —0.253 11.583
Cd 0.017 0.000 0.009 0.000 0.186
Cr 2.410 0.007 0.316 —0.028 1.371

* SE : Standard Error
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Fig. 6. Polts of measured versus predicted concentration of
heavy metals by using multi-regression formulas.
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Table 7. Use and section by WFS(Waste Foundry Sand)?®

Fig. 7. Scene of recycling waste foundry sand as filling soil.
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Test items Specification Results Compatibility condition
Mechanical Passing # dsievel %] 25~100 96,25 0. K
analysis Passing # 200sievel %] 250] &t 15.46 O K
Liqudity limit[ %] 50% 1] gk Non—plasticity O K
Plasticity limit[ %) 25% 1| gk Non —plasticity O K
Specific gravity — 2.55 O.K
Compaction Maximum dry densityl ramax) [g/cif] 1.50] A 1.73 0K
test Optinum moisture content!O.M.C),[%] — 14 0K
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