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A Study on Bio-solids Applicability as Soil Stabilizer
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Abstract

Recycling of industrial products as the stabilizers can be proper handling of industrial products and has positive side in terms
of recycling of wastes. In this study, the final aims were to evaluate the usability as stabilizer of Bio—solids which was generated
from contaminated soil with heavy metals after primary process and to compare the treatment efficiency with slag being currently
applied in many existing sites. Soluble and exchangeable forms have closely related to pollution of groundwater and plant growth
and they can be used to determine the effect of the stabilization efficiency. Slag and Bio—solids were tested to investigate the
capacity of stabilizing arsenic. Slag treatment process 4 (PS—ball 5%) showed higher leachate concentration rather to 0.84%
compared to treatment 1 (blank) based on an average of 0.63%. The other hand treatment 4 (Bio—solids 5%) showed the lowest
soluble and exchangeable forms to 0.57% when Bio—solids was applied to stabilize arsenic.

Thus, the leaching of arsenic will be more reduced if the Bio—solids are used as stabilizer in stead of slag which is being currently

used in many fields.
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Fig. 1. Shape of stabilizer

Fig. 2. SEM picture of PS—ball
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Fig. 3. SEM picture of Bio-solids(x5000)

Z}7e] AP A e Fall A& 2(PS Bal) & 1717 1
3}& (Bio—solids) 9] eHg3} &5 vlw H718lch
A& 2] 7 Q%= Figure 501 A2 vlel om, A
Aol ol v} nigel] weFZAI oA URHAQ] $H
7} frAlstA silom, Z713F vz @A) dol Az A
S-ofi= wg] WokE BlE-S 771408 F9Jste] Eofo] &
9 AeE A S sklth
ATAE A5 AAs 5 5709 52t Lo 1314
7} 470 A= ] Fdsle?l s B ¥ 5315 AlFs)

of Mk W FEE RS BP0, FIE Bt 9

o

AT YA A o) whet A8k A3 Table 10
Aed EEERS] A B er]E 249 7]
T8 BT TSl on vAaE EXE vk v 34t
B9 Af nliae EYeAsdlE 249 7IEQ)
50mg/kg?] oF 1.681Q1 79.3mg/kg .2 =7 YEFSEC
71EF YR 5452 BESLAS-HYE 24 VS vt
Fah= Zo8 AT

H=ZEE =E
0.4m

patei=l

ESMNE MFH

EAME Bio-solids
*HH
= Hzzda

Fig. 5. Schematic diagram of pilot test
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Table 1. Heavy metals concentration of a mine soil
(unit : mg/kg)
Heavy metals As Cd cr Cu Ni Pb Zn
EUH 2T |FQX[H) 50 10 15 500 200 400 600
mine soil 79.3 2.29 0.11 3.41 149 241 47
conc.
surface sail ND 0.07 0.06 4.15 30.8 5.05 99.8
Table 2. Heavy metals concentration of a mine soil(Flushed by rain water)
(unit = mg/L)
Heavy metals As Cd cr Cu Ni Pb Zn
Concentration 304 0.038 0.057 1.242 1.972 2317 3516
Hego| $a7|EY 0.01 0.005 0.05 19 - 0.01 3
xsl S| E(MEgS)” 0.05 0.01 0.05 - - 0.1 -
a) B2 SATIE Y ZA Soll B3 7 [HE He2e SEVIEHLY RIS 2SRl B3 7|F)
b) Xlote| +REM Sof st 72 [HE4] X|stre| +RI|E
0, d He=sE TEI|E ¥ AAL S0 #et 7E [HE] Hes TEI|EA0|M de=Hd &st 7|F)
Table 3. Heavy metals concentration of a mine soil
(unit : ma/kg)
Heavy metals As Cd T-Cr Cu Pb Zn Ni Mn Hg
surface soil N.D 74 58.2 339 265 124 40.1 730 0.041
mine soil 442 9.1 23.6 30.6 276 499 21.1 1748 0.060
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o5t T 07 9] e ¢olFE ddat] ) 9ol 9 ol 2.4~10.49) o] A ARl FHHo R
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Table 4. Physicochemical characteristics of a mine soil

» EC CEC AV.P;0s oM Ex.cation(cmol” kg™)
T= pH e —1 =il °

(dS/m) (cmol” kg™) (mg Kg™) (%) Ca Mg Na

surface soil 5.41 0.05 425 105.98 7.11 1.30 0.45 0.32

mine soil 7.24 0.15 14.25 303.88 5.39 9.17 1.55 0.23
g7 QAEST kgt g ot AdsH EE Ao
95 o et -2 Yol Fa& AdEee] B9 pH
9 7} s B ol g Soled) Fdste] B o)F
s 48 AR o] g st we HEE Agdrt A4S 1z
z s N, 3lo] 2 W (Basta, N.T, 2004), tiZF+(F= ) of vlaf 2+
I A THEE ARSI AYTES A
7 TR O3 =olxl pHell osl EF Ul ool T35 29

(k= 22 XL k= B2k

Fig. 6. pH change of a mine sail in pilot test
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Table 5. Heavy metals concentration change of a mine soil in pilot test
(unit : mg/kg)
PS—ball Bio—solids
T = Blank
1% 3% 5% 1% 3% 5%
As 77.59 57.23 55.29 61.57 50.32 4589 40.56
170 Cd 249 2.10 2.83 2.78 2.53 2.31 2.38
Zn 3394 301.2 305.4 2894 2984 2995 2875
As 78.53 48.57 51.32 58.24 4287 50.34 61.23
270 Cd 245 243 2.39 212 2.32 222 2.29
n 3205 2785 3034 3427 301.4 3114 316.9
As 68.72 63.21 60.41 4723 49.34 54.58 50.38
oY= Cd 2.89 2.38 2.10 2.32 2.24 2.20 2.37
n 3974 3195 3285 3453 2984 2894 2994
As 63.27 69.54 41.25 50.24 67.43 62.89 43.32
4704 Cd 2.39 2.23 2.21 2.18 2.39 240 2.30
n 2785 2674 2706 289.5 256.4 2783 265.6
As 67.52 49.83 3257 70.34 64.56 70.12 67.29
570 Cd 248 2.30 2.26 2.28 2.20 2.34 2.31
n 261.5 2415 308.4 307.5 2874 254.5 2492
EF Y ofg] 7 Feiz EAes 2R 5 STt AQH S-S 7H=F BlA 952 dopro} ok skl
B Puig AriHoR v SnE 2 e e R AgEkE Friekn
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= ATt 2 7t=s 28 &M
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Fejolrt. BoF Ul 2d=49 EAF = E¥C pH, Akt Figure 7°i| A|A1¥ vtgl o] PS—balls M= 4]
Az, 18, B =4 24 Gksls, et G875 FA o 2427 (PS—ball 1%)+= 5.90%, 3
s, AEZD) o IS Pe=th 2] (PS—ball 3%)+= 5.56%, PS—balle] &¢1|7} 714
EF W EAh: $54 L92dEl] SAGHE ol w2 4T (PS—ball 5%)= 5.10%2 7P w2 84
13| (Exchangeable fraction), g3 (Reducible U w3 Jt=F 588 vERIch

Hid o] Figure 8l #|A1¥ wke} 32o] Bio—solidsE <t

oA R A8k A9 88 U W FHS TtEES
B 7.17%° 1A A VIEeR 23T
(Bio—solids 1%)¥ 3.79%, 3727 (Bio—solids 3%)
 3.53%, Bio—solids®] £3m]7} 71 =& 4X8 T
(Bio—solids 5%)+= 2.92%% 7V @& =84 4 gl
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Fig. 7. Cd conc. in mime tailings by sequential extraction method

Fig. 8. Cd conc. in mime tailings by sequential extraction method
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Fig. 9. As conc. in mime tailings by sequential extraction method Fig. 10. As conc. in mime tailings by sequential extraction method

(PS—ball)

A PS ball®.t} Bio—solids”} ¢t
Al 840 2 wEA Fert ot oF 26 4
T Fashs AS HYo2A 84 2 w3k =R
it eHgst g o 948 AR dAdtErn

H]2:8] A-9-olli= QP 3t A A)e] REgoll i JFo R
pH7} S7¥eto] 271l 142 CrA ) o vlsf kg st
AEE At 2~4x-g] oA B F7kshe B YE
Yo, 7 =7t mujste] & FA7F 9lE AOR ot
=1

Figure 9, 10 £} U] 9914%0] o)A wW A &0l
Sof| 71 o] & 84 W wEHY el tisto] Mgt

7|05 VR Zlolot. Z1Rle| A K= uksl #o] 3
17P S AT B U 7849 9 g Fele] nix
= B 0.63%2] 14T (F-H]) 7El®E PS—ball&
QFISAI R A48t A9 22T (PS—ball 1%) &= 0.75%,
32)2]7-(PS—ball 3%) = 0.87%, PS—ball®] &3H)7} 7}

lf JlN'

(Bio—solids)

=8 438 (PS—ball 5%) & 0.84% % F-*]2]+-ol| 1]
3 oA Tk 8 9 wEHd vlA 58S YRSl
H&Udoﬂ Bio—solidsE HYsHA= 283 A5 584 2
s e o] BlAs= Hit 0.63%2 132 T-(F-A) 7]
O Qg3 HElE A8 2~3A g FrellA 7+ Al
upet vk SRS WIS 24 2] (Bio—solids
1%) = 0.78%, 3427 (Bio—solids 3%)+= 0.84%= T}
& F7FeF 21 Bio—solids] &§H]7} 7H =2 44
T(Bio—solids 5%)+= 0.57%=Z 7V w2 84 4 w3t
7w mEe YERISITE
QFg3stAlZ PS—balls 483 45 v]A7F 148l
Hal] S7ksk 2~4A427-e] 9 CaO Aol Uk o=
HE T7HA 8148 345 Fole 540] 9lal e
T W =¥ pH7F 14 2]l vlsl i o= 2~44 2]
A = JeRd AL 7Aker o 2 ATto|A] -3} A e)A)
E% AR-E PS—ball A5 CaOell oJ&f E42] pH7} 4
A o® St vAe] £E34S S7MAIFY] Wl A
°2 Pyt
HkA o] ¢FA 3} A Y AER Bio—solidsE 288 7% 1]

263——



Vol.25,

Journal of Korean Society of Water and Wastewater

No.2, pp.257-264, April, 2011

stxl 28 JhsNof o

[
e
oy

|'O
0x
Job

Bio-solidse| &2

——] 264

&3 3A 2ol 7HE
A 4x g TelM =

49 S7H-2 Bio—solids 3%%S 2
201 507 1 B ETHZ 7

Cha ZHAshes AEe UehgiEd o] Bio—solidsel th
ShAehaL Qe HIAEEA R Ay 2o Jaks vk

F
Ao oA =

b GA QP siA| R wo] At ALE 3 Q= Al
YR B AqteA A3 Bio—solidsS AFEE A5

Hlael §E4S BN 5 9 o Bt

AP FARE 9] QPYBHA|EA g2 AT 3
et Helehs Sy A Adgolehs ek 34
ARl Zdo] ok & 4= Qlk & AF= vt 25
Zo7 94y Eookoﬂ*i ﬂﬂ &% 9= Bio—solidsS

E2A9] B87Fs7dS Bk
7|& ?ﬂ’é}"ﬂ’\i @.%Q.ﬂ A= Zﬂ”’*ﬂlﬂ«l o= = KT
wEHY Fel= A8t
T 9 250 i"éﬁr dAe AAZE QLo Pt A
He] Aejads i 7 Qe A% JuEA vAE A
HRA AGEYNTE A0S W Far 0.63%2] 142
T 71502 4A 8T (PS—ball 5%)+= 0.84% =% tta 57}
st WA Bio—solidsE HY3AIZ 283 4 432+
(Bio—solids 5%) & 0.57%% 7V W& 84 9 wsA
FEE HeRch weba] dA) Y siAlR ol el
AgEi Qe AdEHIET 2 dATelA 7‘“’*5&
Bio—solidsE A3 49 QA& oF 5%2] 5
=osto] Agehd vlAa 7o 8EAE HAaAE —’F A
Ao R Jetech

1214 Bio—solids®] £ QPdstAlel gt B7ke B
Fo5o HEEA Euk ohe) Bkl FESel st
7he WeEoj Aok & 1o R AR EH, o]of tgh 7}
QA ATE ol Tk

E
o fu

o
O

X o

x] 6“

Colakgl m5RQl 0] W= (2008) F

. gstel, $EE,

4 QAR Aol 9o
HAEAIL] B&E7Y, 2008 BRI AEXY, pp 99~

AN (2007) 53
ol BE Az2H
EEks

4 A5 G843 s 9] usk e
Job, B%xﬁ;[;/alg SR S)L) et

, BEESy, uhRok v (2001) AEAZ L] ATES 9
o slr&Eix| 9] & 5174] ABNE o]&-gk Y3} AT,
7l7]&8F3]%] Vol 18, No 7, pp 612~618

o9, v, BlEak(2000) WA BEARY] AL §)
o skrEe A 9] FAA S A EAIE o] &3 kg AT
gF=75)7] 53181 %] Vol 17, No 5, pp 658 ~664

A &8, A, AR, 0] A1 (2004)

Sze)] wEE] QB LS o5 BelA 1

SRA BN, el [ESE]R] FA8 e e pp

359~362

Q tﬂ-"}

6. 3AH(2010) EFHZAAEH

©

. Bhumbla, D.K. and Keefer, R.F.(1994) Arsenic mobilization

and bioavailability in soils, in Niragu, J.O(ed) Arsenic in
the environment, Advances in environmental science
and technology, Vol 26, pp 51~81

N.T and McGowen, S.L(2004) Evaluation of

chemical immobilization treatments for reducing heavy

Basta,

metal transport in a semlter contaminated soil,

Environmental pollution 127(1), pp 73~82

. Hartley, W.(2004) Arsenic and heavy metal mobility in

iron oxide—amended contaminated soils as evaluated
by short and long term leaching test, EZnvironmental
pollution 131, pp 495~504





