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Study on Characteristics of Extraction Depending on Operating Parameters of Leaching Test
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Gab-Je Jo, Eun-Jeung Cho, Young-Tae Kim and Dong-Min Kwon

Industrial Waste Analusis Division

Abstract

In KSLT(Korean Standard Leaching Test), the leaching test of industrial waste is required to extract for six hours after
adjusting pH(5.8 ~ 6.3) of extraction liquid without considering the property of waste. Most industrial wastes possess strong
akali property that turns extraction liquid from acid phase to akali phase for leaching process and heavy metas cannot easily
extract over pH 10 in industrial waste. This study was performed to find out the leaching characteristics of wastes depending
on extraction liquids of hydrochloric acid, acetic acid, and artificia rain water (H-SO/HNO:=6:4) adjusted pH values of 4.0,

5.0,and 6.0.
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Fad AEdel® BEsia fuetel 82 AEWe U4
7 e Rt iAol tiste] 4k ek o] tiabo) wlx
Qe

wheba] B2 Aol Al vk mlah FollA 8&8m R
ARg Z9] HCl#} acetic ac1d£ vl sl o | Z|T =Hio
A HAFQ QIF Aol ot FFS 2AFSH] 2l
H:S04/HNOs & 6:4(W/W%) = 2143 8ol & ARg-3tod, @A
i3 A A 7l ER rlE AR R Qe HFEAL, a7
oF ulabAy, sl=gel 29 A & BrEs] e ARgE AL 9l
= =Y 2E2EEMY W (Korean Standard Leaching
Test, |8} “KSLT" & %7])¥} ¥3§ste] HCI, acetic acid,
H:SO:/HNOsE pHE B 838te] £&5 = 53457 3oL
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Heol BAIA A 7R eE-S A4 sz A} skel o

—1
O

i
[1A]

EESAEl o|2H HiE

O

gEAlEel Hol % FaoIx

w71 kel o) 8 419 & vx) o] H71Eo] ey Ao
ARENS W FFE 5 el EA0] B A Aol
Hst7) gJal ok L AT e o
B [T [ e P

g ot A A AP Bt aiAt Aok R oj,

Ly

I

oE o
o
_Q
N



B2 ol W /1B A g 145

o] = ] SLT(Standard Leaching Test)® ¥ 2l
TCLP(Toxicity Characteristics Leaching Procedure)$
< EA ZyH rlEe] uwgE o] EddAA LG
organic acid® HF-S 1#H37] Y8 acetic acido2 &&
£l &) pHE 5W)oflA 23 3far gt

EEAE & 34 3124 5 A F(batch test)LF 2 2] &
EA H(column test)B FTEE 4= glom, AlH A7He] A
34 3k o) oiRE detolal = R4 %‘%’\]%‘E Al 3far
Al 82 A1 9] FEFIAt= vh2 o) gt

Mo

o) U4 S50 AR da 82AW] A
zero head space AP ol|4] 9] A3 o] W= 2fo] ),
Ba B 2EAEYe A

)9 85 AR Yol A 8F8 ) pHE 5.8~630%

2Ae T A% A pHAEAS 517 g AWSEE Ho] 9]
o, Z1ejut o] kA o4z 2714 EAIKe] Slet

Table 1. Comparison of KSLT and American SLT®"

AR, EA =W A= pHYY 50138FR Ykt 9oL, liE
2]2] ok 5} #14 F acid phase I o4 AALE= organic
acid ¥ CO:9] o2 4243 pH 501818 Uehditt,

=7, X A pH 28-S k1] got #H7l & AR oA 8&
= A AT A o GRS gol B Aes I A Sl
weh A KSLTHIF TCLP §e] & o)z 2" A £&899)
pHE 24 3=%]9) oo 2l

HI|E 2

LEdy 141715

= skt
HFEEAN, YRR 7] A7 Q) A7FAfeE ulAbA) Dl A
2l e 2F SR AY, ol “HFEAY, "aZtAT, ]

A", B L AR )
SEEERECELERERRE
A, F o] pHEstE 2Askan,

Aa A H A B4

AL i H7l =9 AEe v H7E S AR
o] sk AF sl e, §& AP S KSLTS 7]
o] H7} =g -&&-&1) &) HIlo WE F5 53 2o]-=2(anion)
9] s= W3} 9l AlAl(relationship, R)% AE s},

#7124 200 rpmelA) 6 hr 2% & 71 A5 NS GF/B o
A2 43 T FF4E5E AAS(Atomic Absorption

ltems KSLT TCL*

As landfilled,if extract

Ap plication As dassify waste

waste
Sample amount(g) 50 100
Partical sizebelow) 5 mn 9.5 mn
Extraction solvents DW+ HCI DW+ 0.5N acetic acid
Instrument horizon round shaker agitator
Extractant pH 58~6.3 leachant 5.0
Sample & extractant mtio 1:10 1:20
Temperature(T) room temperature 22=3
Extraction time(hr) 6 18
Extraction condition 200 rpm 30 mm

EProx’ MEP’

Decision of contamin ates Leaching description by
movement add rain

100 100

9.5 mn 9.5 mn

DW+ 0.5N acetic acid DW+ HeS04/HNO3(6 /4)

agitator agitator
50=0.2

(As mixing sample and extractant) 3.0
1:16 1:20

20 ~40 20~40
24 24

fully agitation fully agitation

" Korean Standard Leaching Test

? Toxicity Characteristics Leaching Procedure
¥ Extraction Procedure Toxicity Test

" Multiple Extraction Procedure
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Spectrophotometry, SpectraAA 220 FS, Varian) & &4
3t e 2o]22 IC(Ion Chromatogram, S5200,
SYCAM) 2 &4}t

Lo @3to] w2 §-&H0] pHHSH

A& 10 g& 50 mL H]o] Aol gt the 7)o F/4= 25
mL& Yol & uwydto] 30&
meter(digtial pH—meter, ORION) é
F pHWHZ= X" € 1 AT HES A o2 sto] S4B D}.

o] Al 1—1

$EAE H g =2

HEEA, &7, vAbA | ShesE R 9 1‘410}04 zt
DW(pH6.0), HCl(pH4.0, 5.0), acetic acid(pH4.0, )
H:SOi/HNOs(pH4 .0, 5.00& &AIst0] zkzhe] AR 1‘415_
SEMNEE 519 o, ZEsly] It 2o pHy=#st ¢ 7
M| 110(W/VH SR Bha T 6A1ZE zIg3ksict,

A% F §ENS GH/BAAE off ¥ 1 ol AASE
wajsig om | o] ofolo] Sol &S0, C1) HAL 102 A
sk,

EZF 4= ¥ Korean Standard Leaching Test, KSLT)

i A= AT 50 g)& FoF pH 5.8~6.32.2 T §F
Lo 2} 1:10 (W/ V% &) H]%i 335E B Ak - Aol Flof A
ZF o] 4~5 cmSl THGE LG 7[5 AREsto] 2003 /R0 2
B 1 AR B ASIGHE) T A2 AR 7]

Table 2. Conditions for each leaching test

Nest- =g e - A e - A

A TR AaFe] g AFE R E3hod 571 5
(Pb, Cu, Cd, Cr, Zn)& E43A9c}t FTHDistilled
5 [e]

water, ©]3} “DW'E H7])9] pH7

N HCl& 7I3to] pHE 5.8~6. , 11 o)ty
= 0,1 N NaOHE 7I51¢] pHE &4 315t
&2 o3 2EAE
H71 =9 Fell g 5o 9T & & S IA/E F
34171 o S& ko] 7H B2 FIFS v Ao B ditEE= &
&8¢ pHE Table 29} Zo] HSIAA AHPE 3pgl o]
szLg] 24 ¥skE AYst ] EE21E 3 $EAE
& KSLT= #®7]3ka HCL9 pHE 4.0, 5.02 ¢ $5A1H &
LT(HL4.0), LT(HL5.00 & ®7|3t3 acetic acid®] pHE
4.0, 5.08 3 &&A¥ 2 LT(AA4.0), LT(AA5.0),

S0,/ HNO:S] pHE 4, 52 3 £EAHS LT(S/N4.0),
LT(S/N5.0) & #7]8l5th Table 29 pHi= 8&-8ul 9] 27
pHoltt,

AN #7152 FAre] AbGE el A s H7ES
FAoR FHFEA, A7H, vAERER StesHA]E FA
o2 B3ty on ARAA Q) piie FYrteE &80
o] 7] pHel= Adgle] Mg Fo ZUztei = HIEBHA
ol 7 HA71EY &7] pHeF 2Y & pHWSk= Table 37}
Zrt,

Test pH Shaking time Vessel volume(mL) Mixin g ratio Shaking condition
KSLT! 6.0 6 hr 1000 1:10 Width 4 ~5 cm, 200 rpm
LTHL4) 4.0 6 hr 1000 1:10 Width 4 ~5 cm, 200 rpm
LTHL5) 5.0 6 hr 1000 1:10 Width 4 ~5 cm, 200 rpm
LTAAL) 4.0 6 hr 1000 1:10 Width 4 ~5 cn, 200 rpm
LTAAS) 5.0 6 hr 1000 1:10 Width 4 ~5 cn, 200 rpm
LTE/N4) 4.0 6 hr 1000 1:10 Width 4 ~5 cn, 200 rpm
LT(/Nb)! 5.0 6 hr 1000 1:10 Width 4 ~5 cm, 200r pm
" Korean Standard Leaching Test
? Leaching test with leaching pH(HCL) of 4.0, 5.0
¥ Leaching test with leaching pH(acetic acid) of 4.0, 5.0
" Leaching test with leaching pH(H:SO./HNOs) of 4.0, 5.0
Table 3. pH variation of each sample
pH pH pH
Samples ) .
{in waste before shaking) {in extractant) (in waste after shaking)
Waste foundry sand 105 4.0, 5.0, 6.0 10.5
In cinerator ash 129 4.0,5.0, 6.0 13.1
Fly ash 10.9 40,50, 6.0 115
Sewage sludge 6.0 40,50, 6.0 6.0
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741'. ol _—pl_;g
478 F57 9] Hrl &L 0o wet pHE sto] 8-&AHY
Zo4d 82T} o5 %‘Pol A% 7Zn > Cu >
&7 th Cr> Zn > Cu ) Cd ) Phb, vlAHg=
w02 otz 7t Hrj Y §& 5
o8 = iFOlE wol ¥sh= Zleg Yyl 59
o) o] pHE DWS] 3$ 6.0, HCL 4.0, 5.0, acetic
acid 4.0, 5.0, H2804/HNOs 4.0, 5.02.2 24 3lo] £&319
o H7lE AA 9 pHIE diRE gr R gyl A fbF
o] dojit 6hr 8= F 81 9 pH7P 7R HikERs A
o8 yehyth, weh Al KSLTHE &&-80llo] 98 Feligs
%9] Tt 24 iz 2ol e & didH7E e pHs =l
ol F5 59 &= A% E: Ao R skt

0x

Hr|I2E 538 € 5

FEAY] A Znd Cu7t B &l vls) 4=
wolon g& -8y Oﬂ tﬂré H5)of| = HCIT HeS0./HNOsol 4]
& f&5F0 FUIsllo L), acetic
Bk o= A& &

|l 9] pHel Wt 54 &
&5 %7 7Pk e s L}E}Ur, T3 HriEd 3y 858
) A4 Al =8 e 2 A" Zo s "ol

TR AR FA A WY EE HEEAMS Cu, Zn, Pbo &

o

an
(n]n s}
(W1 &
ol
=i ..
, N sl (ENE B
] L1 L LT ' I

GaEo) 958 WNEL HAAE 2% w7 E AEe Suo
A 8E A7) Sol 2H & ol Fo e A= e

2244

£71A0) B 7F 8E Glo] WE FTE0) §EEEL £
SARC} S SR e, 189 $84 24055 &
S Ec ST 2710 A% B ) ERt 254 85
57} o} A% A ME o] Ak el A0 BT AL A2
Flglom, 8580l HOlo) 74 Agst Ae= tehyrt

HC 92-2.2 HS04/HNOso| A pH o] iE E549)
S50] 717 vetd, 27 AR olg& AHE

ol gt F549 G&o0] A AE T WE §EFETT A%
Ao 2 Z7Mek Ao g Alm

ul A
HAEAe) A9 ob A& st FB Al AziRiebs ok oby
S bl dl, Pt ZnolAl §5 S Frlee Qo=
upebitet
uabe) Ag ol aztei H7lEe] Ao ot 8%
L 3249 FRE OUY A0E AR B
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Fig. 1. Average concentrations of contaminants in the leachant from waste foundry sand by pH.
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Fig. 2. Average concentrations of contaminants in the leachant from Incinerator ash by pH.
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Fig. 3. Average concentrations of contaminants in the leachant from fly ash by pH.

Fig. 4. Average concentrations of contaminants in the leachant from sewage sludge by pH.
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Fig. 6. Relationship between extraction solvents and anion from incinerator ash.
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Fig. 7. Relationship between extraction solvents and anion from fly ash.
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