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This study was on leaching test(KSLT) of the aggregate for the products to evaluate the characteristics of contaminants
and the possibility of contamination arising from the aggregate. On the basis pH, conductivity, turbidity, TN, TP, COD and
heavy metal contents in the aggregate increased as the particle size of the aggregate was smaller. The pH appeared to be
9.9~11.4 which is relatively higher than soil, however, heavy metal has investigated within the 1 region’s standard value of
soil pollution standards. From the leaching test, there is strong indication that the risk of pollution due to elution of
pollutants gets higher with the smaller grain size. Especially conductivity and turbidity are the potential water pollution
source and recycled aggregates of 1omm or less could be a potential pollution source since it could elute soluble matters
and suspended solid, but there is no proper management standard for them. As a result of evaluating water pollution
possibility of the aggregate, the pH displayed in items with a very high possibility of contamination, TN and TP did in item
with a low possibility of contamination and on the other hand the heavy metals did in item with a very low possibility of

contamination.

IFE : =&=M, NS, EENE

Keywords : Recycled aggregates, Recycling, Leaching test

LME

TEMY 200N At E2SAL MR MEck= X
o] o2 Atz gActs FMOIX|E 22 FHRZNMS flet
WA= 2 Mg 522 dESA= &5 S716taL A, olof
=Mol a9 ALHYIE9 YHlE= 5/iE A2z ofldst
Ut Eol| 1980 SERE =2 diz2 Z32|ES 8
ot ARGHEM =2 A, AN MY S22 216t T2
2|E 20| MXI2 S7f6t e FMI0|CHLee et al, 2005), O]
2fet 7120l 2 427t =0 = THETUE tiAlsh= A
=X SgEe2M 4N |SS MeEet =etETHol et 2t
0] nzx51 Aot ALY |E2S IHEXCZ X2lot Mot
of A XteeR9| 285 £olsty| sl 'AdHI IS MEE

* Corresponding author E-mail: pjc1963@kumoh.ac.kr

Z2001| Hot HEIS MIESI MK 26t e, =Eu
S8 ‘oI SRS MEsH MNE8rE sRVIEE o
Fotn Ch ANV IZE NMEES ce== I X
2201 thet tixet 2B Hed, FSNCE A o239
AY AN FEE Yol =M ¥ =2EM MEEMZL
28 HIZ0| FAl &7teta o) J2iLt eetEilie =2 Y
d RELY RllSE4S IR0 U0 ARl et <
7t Q= AHOICHSong et al, 2011; Park et al, 2013),
‘wEEAret gfe AV IEE 22X e sl A2 by
5= MM SAVIZ0| Heket SXHE USH Eot 2t EX= “At
Ho| Homlt MEE F¢I0f 2ot HET0l| Qs M =Xl Mgt

'ZoInlHEtm SATSH W4 (Department of Environmental Engineering, Kumoh National of Technology, Gumi city, 39177, Korea)

Copyright (© 2021 by Korean Recycled Construction Resources Institute

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited



M

2HES Aot 7|2AE(2016'H)0l ol THMESAOME SX AR
Ol 40% O|ME S M=E WIS RAEHS 7IE5t
1 oen, YRME 750l wet HESAL E2HET|E, o8
i3, SoR7], RAE S0l AZED T, J2iLt 212 o8
SO dYZeldel siefd EQt UR 534 =22 85 S
o= T 2ot 2HA QA0 YR S| DEIIIK] &
SHEETHS| THEE| Azt XeieeleR MEst QT AX=
o=l =2 - SfeE E40] 2t nt ~dEfol| 0xls IE
Ol oo At 2M o7 Xt=7t 2Afiet A&oln, 2 T2t
E5F EXifet Aol QUCE ool wet ~2EA MetE Al S
2 ZlAsksl| et etgaz|7 |1z got 2 Mgl Hed A
O MWCEICHMOE, 2009; MOE. 2013).

2 RUME 22 =SS0 FE400 Uiet 2 3geds
1ol EY - 2 S0 Y2 & 2 U= A90lMes =25
el HMMe| E= SARIYMY sEae|RE Latatr| $lat
o =t=Alol et 247 |1E2 O dafetd QAT mef 444
7|22 2ot MEME|E Lt AMEs Hels =7t-
ArEEer 3 Xteeste Ate|2 Metet=0| Q0] 02 £23t 1t
M2t g 4 QICHJaung and Lee 2008),

=
i}
R
o TH
re

TollMeE Az SUM2IYR Q] YMHZ
=

SETS UZLR 2F5H01 QBT LA TSN} 2820|
DIXIS HES SAGI0 B AEBIOl BHES I8t 7IER
22 B HUCE

=Y
=20 = QESEHS SFL(VE 1, 23] M&st £ Ol st
HpE Mol RLESE sEE Sl QESE 2A2
LEAQHZMAIET|E0 Wt pH, M7 |MEE(Conductivity), Eb
L (Turbidity), TN, TP, COD, &=4(As, Cd, Cu, Pb, Cr6+, Hg,

>
P

I
:>l-|:|
¥

CN)S AAISIHCHMOE, 2011),

2B S34 BlEf IME flof MKt S5
= 5 PHIE THRHYE FAR MY6ID, oY a3 M=
JHEE A SXH| XIS o - SEEXZ Mo =23
£ AMFSIUCE eEet EY 34 &2 Ud 2mm 0[5t
o] 22 AIRSI¥CH, £24(Cd, Cu, Ni, Pb, Zn, As, Hg, Cr*)

162 vol. 9, No. 2 (2021)

MARE 233012 HE 4 ks ol Bt &
SIEME F7|EHE EF(YE 10mm, 25mm, 40mme| 3X)5t0{ =
L H7 |22 HAIE7 |50 8FAISYU(KSLT : Korea Standard
Leaching Test)[I2} EAEE AAGIFOH(Fig. 1), 2EAY

A7 &0 whef pH, M7 |HEE, Bl
TN, TP, CODyn, 5242 EAMSIXCHShIN et al, 2013; MOE,

50)
o2
THO
nA
|'|_|DZ
0

S ~ o A
s 8302 430

0e
Ok
0z
Rl

ol

2015).

2 AP0 MMNEe| e2tE
25mm, 26~40mm=Z EF)E SFL2 15| 23] MEGH0] o)mf &
M= Mo 220 Z34 s S50 Table 1, 201 A
ANBIACE =29 pH s&= 18] MM 0= 10.0~

0

HRIS LIERRITE M 2717t &1

I

2 JteeE pHe =10, AERI HOFESE pHe
Y = 2EF2| H7HMOE, 2009) 0l M=
wREMQ pH7H152 LZE|E22 TAE(] & et Hiset
A
T
At



Table 1. Concentration of water pollutants of recycled aggregates

One-time washing Two-time washing

Items
10mm | 25mm | 40mm | 10mm | 25mm | 40mm
pH 14 | 101 | 100 | 110 | 99 | 99
Conductivity |y ce | 537 | 432 | 1818 | 306 | 413
(us/cm)
Turbidity
a0, 9190 | 460 | 325 | 2720 | 102 | 240
TN(mg/L) | 1824 | 0918 | 0.074 | 1.128 | 0.504 | 0.726
TP(mg/L) | 0.012 | 0.009 | 0.009 | 0.007 | 0.003 | 0.004
CODw(mgL) | 61 | 32 | 24 | 43 | 27 | 15

Table 2. Concentration of heavy metal of recycled aggregates
(Unit : mg/L)

One-time washing Two-time washing

Items
10mm | 25mm | 40mm 10mm | 25mm | 40mm

As 0.039 0.017 0.040 0.030 0.011 0.033
Cd ND ND ND ND ND ND
Cu 0.023 0.004 0.007 0.011 0.012 0.006

Pb 0.003 ND 0.002 | 0.002 ND ND
Cr' ND ND ND ND ND ND
Hg ND ND ND ND ND ND
CN ND ND ND ND ND ND
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Table 3. Heavy metal concentration of recycled aggregates
produced by five companies

(Unit : mg/kg)
Items S(ﬁa’;f:;i A B C D E
cd 4 0.42 0.32 0.25 ND 0.19
Cu 150 329 | 603 292 | 264 | 232
Ni 100 17.1 22,0 187 | 295 13.4
Pb 200 322 36.1 333 233 273
Zn 300 2133 | 1984 | 2266 | 1243 | 1748
As 25 4.53 5.23 5.05 3.83 4.17
Hg 4 0.12 0.16 0.16 0.06 | 0.07
' 5 ND ND ND ND ND
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Table 4. Comparison of heavy metal concentration in natural and
recycled aggregates with previous studies

BETe| $UABY WA ThsH L
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(Unit : mg/kg) _ _
MAMHFC| 2 S H(Z7[E 2 10mm 0[5t 11~25mm, 26~40
| Standard P ST [ iy mmZ 2RI SR4E 13, 23] MHst0] BN ZuE
(I-arca) | Soil "Natural | ""Recycled | Soil | Recycled Table 5. 60 HAISIEC 28t2xH &40 pH =E= 99~123
| 4 [w| o2 | o |[N| WD HOI2 BY 3717} B BUE0| B4R pH= ST, A
Co | 10 |19 Nb | 09 (100 B9 5147t BOPIAE pHE 245HE 288 290 WikezE
EAL I R 4 |34 73 66,9~15655/cn, EIEE 3.7~1121 NTU, TN 0,430~2,513
e o I mg/L, TP 0,005~0,01img/L, COD= 0.8~6 dmg/L SE4¢]
As by 39 | o1 23 30 | 38 S UED c2tEl 8249 RE=E ske pH S22 O
He 4 ND | 0.005 0.01 004 | 007 JEXE EX 27171 2 2EHA0| SIS 371k, MEE
cr' 5 ND | ND ND ND | ND a7 ROHEeE Yashs delg 2t SER0l M= 2E /s
“Standard value(1-area) : ioil Environmental Conservation Law, io*il contamition o7 IECZ pH 9.8 0[5I0] &2=THE MESISE k= 7
;):Cc}elrcl;e;taggggit-zrsea, Natural : Natural aggregates, — Recycled : = 0[9/0] [}2 QHSEIS HRsl= 7|E2 0% 9l0] 252
o QESH 27t AEHOZ 022 A4HOICH &2 8&
STl QAR 81 212 LB 2830l 534 e A EM A7RIMERR0 2II0] phe SEIIE 08 wrt
E%0% U BAQNS SR BlDH OIFE Zng pexpt = = HEHAL U0 SE2E Jsd0] /UE Aoz Bl
N Tt HaEl 0|20{x0F 8 7oz AFRE[QICt SEO| ZEE0] US 7t550] =0t MES Hotn AXITH 4
AMHX7F MG MAHEC=E S27IES HEAF =0 2ot
7| W=20i pH f22F OfL|2t CHE QS H = Mo 01FX| st
Table 5. Pollutant leaching test result from recycled aggregates
_— No washing One-time washing Two-time washing
10mm 25mm 40mm 10mm 25mm 40mm 10mm 25mm 40mm
pH 12.3 10.6 9.9 11.6 10.5 10.1 11.6 10.1 10.0
Cond.(us/cm) 1565 125.0 66.9 722.0 142.0 114.0 632.0 105.0 115.0
Turb.(NTU) 1121 42.7 31.2 232.0 5.1 3.7 14.7 7.4 6.6
TN(mg/L) 2.513 0.663 0.430 1.561 1.306 1.085 1.549 1.224 0.789
TP(mg/L) 0.011 0.009 0.010 0.009 0.007 0.007 0.005 0.005 0.007
CODwn(mg/L) 6.4 2.8 1.1 45 1.8 1.3 2.6 1.3 0.8
Table 6. Results of heavy metal leaching test from recycled aggregate
(Unit : mg/L)
No washing One-time washing Two-time washing
Items Standard
10mm 25mm 40mm 10mm 25mm 40mm 10mm 25mm 40mm
As 1.5 0.057 0.020 0.043 0.039 0.017 0.040 0.030 0.011 0.033
Cd 0.3 ND 0.001 0.001 ND ND ND ND ND ND
Cu 3.0 0.070 0.065 0.065 0.023 0.004 0.007 0.011 0.012 0.006
Pb 3.0 0.006 0.003 0.003 0.003 ND 0.002 0.002 ND ND
Cré 15 ND ND ND ND ND ND ND ND ND
Hg 0.005 ND ND ND ND ND ND ND ND ND
CN 1.0 ND ND ND ND ND ND ND ND ND
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