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Study on Reduction of Heavy Metals in Waste Foundry Sand
for Rice Straw Ash and Pine Needles Ash
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Abstract

The WFS (Waste Foundry Sand) from casting iron as non-designated waste for recycling fill and cover materials must be
conformed with Waste Control Act and Soil Environment Conservation Act. But as it was recycled, most of WFS was not
conformed with Soil Environment Conservation Act especially Zn item. This study was performed to invertigate the pre-
treatment method of heavy metals(Cu, Pb, Cd, Zn, Ni) by Rice straw ash and Pine needles ash before recycling and
conducted to improve soil fertility. As a results of the experiment, Rice straw ash was made 52% removal efficiency of Zn
item, Pine needles ash was made 54% removal efficiency of Zn item. And so natural washing agents will be possibility to

field application.

KeyWords | Waste foundry sand, Recycle, Rice straw ash, Pine needles ash, Soil fertility, Wasting agent, Waste

control Act, sal environment Conservation act
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Table 1. Use and section by WES(Waste Foundry Sand)”

It N Application Mixing material Classification method
ems ame material and use and ratio Color after ~ Colar after Gl Moist
molding molding 0ss olsture
G d  Us d Silica sand : 93%
reen san sing mo . o
Clay coking —=WFS mold of cast iron Bentonite :5% Black Black None Done
Coal powder: 2%
G CO2 Using mold Silica sand : 91% Yellow Vellow
as . . . . s
foundry of cast iron, Silicic acid soda 9% / Whi . one None
; White / White
hardening cast sand cast steel COz : little amount
Chemistry i hardeni Furan resin Using mold Silica sand : 96%
coking Self= artenmg mold of cast iron, Furan resin : 3% Black Black  Done  None
—~WFS cas process cast steel Hardening material :1%
} Silica sand : 98%
Using mold Perol resin : 2%
Thermoset Shell mold  of ¢ ast iron, enofresin . 27% Yellow Black  Done  None
ting mold process cast steel Hardening material
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Fig. 1. Particle size distribution curve and optimum density for
moisture content.
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Table 2. Physical specification of waste foundry sand
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Fig. 2. Picture of sample (Waste Foundry Sand)

FEPoer 2 AE4H(Optinum moisture content
(O.M.C),%) 14%¥ ™ HHHARXHEE(Maximum dry
density( r dmax, g/em)= 1.730.2 yerytt I81 EX Y
sk B4 B4 A3} b|5(Specific gravity, KS F2308) 2.55,
o - A FHA AE(Liqudity - Plasticity limit, KS F2303/
KS F2304) 9|4 8|44 (Non—plasticity) &2 Lel o
S A4 (Unif ormity coefficient, Cu) 12.55, ZEA S
(Curvature coefficient, Cg) 4.98 U= EZ7} 4L HE
HE AL I sl =go] F Ao R wdEt Table 2= A
BALS] E8 4 B4 & YeEtilet

HAAAAA 1 (HAA : Rice straw ash)

-2 Al Al Lo dutn]E AL Sz 1ol Al A4
H A AT g7] FollA Az & oF 2m A7) 2 HATAIA
A7) Z(Si—EMFM)AIA &3k 200 C) A7t HOMOGA
NIZER WARING 31BLO1& T4f & #100(150 m) HE ©
slod AR5 #2 3} AZ T Table 39 YeRd vie} gro] B
Ao 2] & A4S pH 10.9, TE&(MO 1.0%, LA d
(VS) 14.4%, 571 ETZH0C) 14.6%= °F L7t 771
o] W& 7o & yer it

Mo mg 2 o

Test items

Results Soil texture(USCS)

Spe cific gravity
Liqudity limit
Plasticity lim it

2.55
Non—plasticity
Non—plasticity

Permeability coefficient k [cm/se c] 1.81x107

Rod Maximum dry density( r amay [g/cnf ] 1.73
tamping Optinum moisture content(O.M.C), [%)] 14 SM

Passing #4sieve [%] 96.25
Passing #200sieve[ %] 15.46

_ D15, mm 0.0075

Mec hanical Dss, m 0.4435
analysis Uniformity coefficient, Cu 12.55

Curvature coefficient, Cg 4.9
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Table 3. Physical characteristics of rice straw ash and pine needles ash

[tem Rice straw ash Rice straw ash Pine needles ash
pH - 10.9 5.9
Mositure Content(MC) % 1.0 2.0
Volatile Soilde (VS) % 14.4 91.5
Organic Content(OC) % 14.6 93.4

Fig. 3. Picture of washing agents (pine needles and rice straw).
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Fig. 4. pH variation of rice straw and pine needles ash.
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Table 4. Chemical characteristics of rice straw ash and pine needles ash

[tem Unit Rice straw ash Pine needles ash
Si 5.968 0.620
Component analysis S(a ng/L. 2,06(11.8(?5 1;; 328
Mg 0.940 46.820
Cu 0.008 0.008
Pb 0.000 0.000
Heavy metals concentration Cd mg/L. 0.011 0.005
Zn 0.092 0.182
Ni 0.031 0.008
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Table 5. Comparison of KSLT” and KSST®

s 48] -
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=

[tem KSLT* KSST**

Application As classifing waste Analysis of contamintes in soil
Sample amount(g) 50 10
Partical size (mm) 5 (2
Agitation solvents DW +Hcl 0.1N Hcl
Ins trument Horizon round shaker Thermo—horizon shaker
Agitation pH 5.8~6.3 (1.0
Sample & solvents ratio 1:10 15
Temperature( ) Room temperture Room temperture
Agitation time(hr) 6 1
Agitation condition 200rpm 100rpm

* KSLT : Korean Standard Leching Test

% KSST @ Korean Standard Soil Test

ST ° 1
A4ty 7189 MR fele 18 3R AR ‘
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Fig. 5. Concentration of heavy metals in waste foundry sands by
Waste Control and Soil Environment Conservation Act.
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Fig. 6. Variation of heavy metal concentration in agitation time
by rice straw ash.
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Fig. 7. Variation of cation concentration in agitation time by rice
straw ash.
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Fig. 8. Variation of anion concentration in agitation time by rice
straw ash.
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Fig. 9. Variation of heavy metal concentration in agitation time
by pine needles ash.
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Fig. 11. Variation of anion concentration in agitation time by
pine needles ash.
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Fig. 10. Variation of cation concentration in agitation time by pine needles ash.
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