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A Study on the Characteristics of Heavy Metals
by Solid-liquid Separation Method in Waste Leaching Test

J. U. Kim, H. G. Lee, T. K. Jang, S. H. Kim, C. G. Na

Waste Analysis Division

Abstract

This study was conducted to evaluate the Leaching characteristics of heavy metals according to the
solid-liquid separation method in the waste Leaching test. Samples diluted with standard solution and
samples leached with waste were tested. The pH and heavy metals concentration were analyzed by
Centrifugal separation and glass fiber filtration. In the case of solid-liquid separation by filtration, the
concentration of heavy metals decreased, the pH increased, and the concentration of lead among heavy
metals showed the largest loss amount. The concentration of heavy metals was lowered without any
difference between manufacturers. In addition, the higher the concentration of heavy metals, the higher the
recovery rate of heavy metals. In most samples, the centrifugation method showed higher measurements
than the filtration method. In the case of samples that are difficult to centrifuge, the opposite results were also
found.

It is advantageous to use the centrifugation method to analyze the exact concentration of heavy metals,
and if centrifugation is difficult, it is considered desirable to filter and discard 300 mL of the initial filtrate

and filter the entire amount.

Key Words : Waste Leaching test, Solid-liquid separation method, Glass Fiber Filter, pH, Lead

AHe ol - YA - ZaEl - L2 133



e
Hol| k=, H{)71Eo|gk 22d)7], AiA, 24,
Hr, #4h AgZy] U FE] AbA| 5O 2A
Aol g gtolut AbglE-goll 2 @ 84| of s
¥ =4S b, #H7]E 9 BgS Hhg oA
shaL S A7 ES AP A o AYPor

A AR AT} = AE] A A FAFol o]ulx]a}
EAL EAow AFETEY #7752 w4

ubet SA A 7= AR = R
s, AR = S A - dal S S a4
AN T AAY B E 5 Al A
=TT dEze A AYAVIER A
k3L QIThY w71 S AR Eel whet §E A
atof, ARPEH7 =l 23 o, 7, 7h
o TEEY FelEo] FEd0l A4
oo g SE = AgHV =R W
o ek SEAIE ] 542 A=
gato] A7) T3 A 9
AAsA 7] =o] iR E e 7
291 0ol

oo

Y

4
E e, HN o mlo

oRE
i S A
G FJEFel EeE o] = wiEE

W& AFshe Blolet & ¢ QU wE
Aego 78 By 5o ddV|Eo R AR
A} 7158 3 oS AR 8EAIE A
A& g ulE, §E 99 pH, 8FA13E, v
= 2] TCLP(Toxicity Characteristics Leaching

[elf)

1134 zus==nazaza

Procedure) $#¢] vlil & &A1 AW s}
off Tek At Wol M E o] glont Ai e
9 Fre Aol A o) AR - T e ol
gt A= A vFol A A ekskeh Addd
S AR, A4 Felete A w5
o] ¥ & AR yEh ol dilEel e A
%ﬁf& JX}xﬂﬂﬂOﬁiﬂ EA Ao ZAIRE

Ao € ﬂlﬂ_ &% ﬁ%lﬂa 4
ol A7 dee] 7R

21. Tz H AL
2.1.2. AIEtidA =

GEA A SEN eyl uE
Fadel SENRE Lohur] gl @
2 o]n) 9 941l 2 sl el el
(Instrument Cailbration Standard 100 ug/mL,
Accustandard) &2 §F NS A5k Al
A EE ARSI o, H7]E AEe 9F A



/H7IE

BEAEO| DMLY M2 24 SN 7/

AR 918l §-2] ol F = AE = AR
A= Foll g s St o, 744, 7k=

w0 el B2 4, HAA, 244, F71
FeuE st AdE Aae dAVl=y

A7) ES 06150.e2] &AW o o}

8% ¥ §ENS AU L o] 24
T g2 A4 AN SFF SF
FH% wE 54 st
2.1.2. R2|MK0{X|

7153 §oNE EHE AR EFAL 6417

B AT TS 1.0 ) Fel Aol A 2 of
AL of317} ofel A5 AN e
NG §E 02 AHgATEY Frelifrolx o)
AZAPEE Aol % eotnr] $15ke] Watman,
ADVANTEC, HYUNDAI Micro AF2] GF/B 150
mm (1.0 m) & AH-3to] ol ket F F345 52

= Bk

2.1.3. ESAlgUH

Al w71 EA R £ AIES AR 100g
S pH 5.8~ 630?._&45&%‘?‘?—’?

12 gu =1:10(W:V) 2 v]z2
28 FHlEklom, A, AdelA el
2003]/%, A& 4~5cm¢<l 287 (SK—-71, Lab
Companion) & AF2-3}o] 6A]7F FoF A4 W&
$F o Y 944271 (UNION 32R, 3+
78h) & o] g3to] dilte] sk om A Al
12 3704FS] 1.0 i8] fre] A ol A & o3
it A7E SEA RS FHE AAYE A
Haw, 331, nlo]la s Ak Bay 5 oy

~

1m il

|

ZHA7F ot IR uFHO R Fe ATt
2O f7ES Falehe AN = A
£ 9< F 9l Microwave oven(US/MARS
5, CEM) & ©]-&3fo] dAef a3tk

AT 9 A LA} FEALS o] L5ho] 24
ok SZ N F A stE e =rICP) w334 (Avio
500, Perkinelmer) & ©]-&3fto] W, 78], A7,
FHEH S S AL o 2o 1l /A e
3t 2= 9] pHE pH meter (Seven Compact S210,
Mettler ToLEDO) & &7 3} th.

3. 21} ¥

3.1. o{fof| [HE pH H=}

e 278N (Instrument Cailbration
Standard 100 ug/ml, Accustandard) &2 #| =z
3 -§E NS F2lAd i A GF/B 150mm (1.0 ym)
o] 100 mLA 1,000 mL=E o] #3s}1. 22 pHE
S8t SR o3 A pH= 6.78°04]
%7] 100 mLE o ¥3bH 9.387HA] 3kl
7} 782744 ettt B8
£Z N2 pH 2.78°4] 2.91714] 4533ttt
A ek 2,752 S H AT 7 AR B ol
Z71e pH7} d5stebF Ak a7k 2S¢
T ATt o3} Al pH W 3}= Fig. 1~201 Ye}
ylch SEAIHS H7Ee 23k el
o] M= galju= FAHolth 559 e
pHe] Astel whet X532l F7HE Holw
Yupebd pH7t B4 £F 549 2% A4

QA

gMo T zA3

=

oN

ol - ek - s L2 135 )

Ho



I.vdzA

pH (filtration of distilled water)

0 100 200 300 400 500 600 700 800 900 1000

Volume (mL)

fig. 1. pH in the filtration of distilled water
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fig. 2. pH in the filtration of diluted with standard solution
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Table 1. Leaching Concentration of waste materials

Leaching Concentration (mg/L)

Filtration
Volume (mL)

centrifugation 1.781 0.882 1.545 4.88

Pb Cu Cd pH
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900 1.278 0945 1590 6.21
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Table 2. The results of the leaching test in Several Industrial Wastes.

Result (mg/L)

Item
Pb Cu Cd Cr pH

Filtration 0.662 0.265 12.341 0.005 6.11

Sa“gple Dust Centrifugation 1.160 0.255 11.574 0.011 6.10
Amount of loss 0.498 -0.01 ~0.767 0.006

Filtration 5.452 0.042 0.002 0.094 11.78

Sa“gple fly ash centrifugation 5.937 0.075 0.003 0.093 11.80
amount of loss 0.485 0.033 0.001 —0.001

Filtration 2.317 0.031 0.001 0.044 11.62

Sanc‘ple Bottomash  centrifugation 2.641 0.057 0.004 0.045 11.64
amount of loss 0.324 0.026 0.003 0.001

Filtration 2.185 0.069 0.000 0.006 11.87

Sa“gple Fly ash centrifugation 2.654 0.039 0.000 0.01 11.86
amount of loss 0.469 -0.03 0 0.004

Filtration 4161 0.019 0.001 0.024 12.72

Sa“gple Dust centrifugation 4.093 0.025 0.001 0.028 12.71
amount of loss ~0.068 0.006 0.000 0.004

Filtration 12.413 0.041 ~0.001 0.072 12.82

Sa“F‘Dle Fly ash centrifugation 13.658 0.126 0.005 0.092 12.79
amount of loss 1.245 0.085 0.006 0.019

Filtration 14.328 0.439 ~0.001 0.007 12.43

Sa“G‘Dle Sludge centrifugation 14.308 0.277 0.000 0.007 12.39
amount of loss —0.020 -0.162 0.001 0.000

Filtration 1.148 0.334 3.640 0.006 7.86

Sa“ﬁple Cinder centrifugation 1.388 0.392 3.675 0.008 7.86
amount of loss 0.240 0.059 0.035 0.002
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