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ABSTRACT

This study was carried out to investigate characteristics and Pb(11) removal effect of natural clays in the batch
mode test. The effect of parameters such as temperature, adsorption time and coexisting cations on the sorption
ability and characteristics was investigated to find out whether the clays could be used as adsorbents. Several
natural clays from domestic have been investigated to have high specific surface area and have minerals such as

Si02 and AlL20s.

As a result, removal effects of Pb(Il). on clays were reached at equilibrium in aqueous solutions by stirring
about 20minutes. The removal effect of Pb( Il ) was best for Kang Jin clay than other clays in terms of fixed time.
Adsorption efficiency was not influenced by the temperature, but slightly increased at lower temperature. When
other cation such Cu(Il) or Zn( 1) coexisted with Pb(1I), the adsorption amount of Pb(Il ) decreased because of
the competing adsorption. The results show the possibility of continuous treatment system of wastewater which

contain heavy metals by using natural clays from domestic.
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Table 1. Operating condition of atomic absorption

spectrophotometer
Analysed Wave Slit Lamp Suppot
wetal on ength (am) current  Fuel gas o
(nm) n (mA) £
Pb 217.0 1.0 5 Acetylene Air
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Fig. 1. Schematic diagram of removal experiment of natural
clays from domestic.
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Table 2. Chemical composition of natural clays from
domestic by EDS

i COmPOsIon iy, | A1:0s | K2O |Fez0s | Ba0 | Ti0, | Total

Jin An 65250 [27.739] 3.221| 2479 0442] 0852] 100
SanChong | 7725813428 | 5755 | 3337 0221 |NEY [99.998
Kang Jin 59.109|24.329 | 3.621)10616) 0.671] 1.650]99.997
Dang Jin 52553127389 | 2694 | 2779 0286 099 | 100
KoRyoung [ 68.257[27.568) 34191 1207} 0.189) 0.625)99.998
1 Chon $8.367125349 | 1.349| 4556| 0.199] 0263199997

*@ N/E : Not Evaluated

Table 3. Surface area and GMPS by the structural features
of natural clay from

Clays Spi:r‘f:[ Iif’/:]ace GMPS®{;m)
Kang Jin 22.18 180~240
Jin An 30.53 120~140
San Chong 11.87 150~220
Dang Jin 3.41 110~140
Ko Ryoung 38.82 180~220
1 Chon 40.58 180~210
Waste pottery 1.52 90~120

*@ GMPS : Geometric Mean Particle Size
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Fig. 2. Adsorption Amount of Heavy metal by Reaction
time.
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Fig. 3. Removal Efficiency of Pb(II) on the various domestic
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Fig. 6. Amount of Pb(I]) Adsorption by Various Temperature.

6.2Zn, Cuel ZZE o251t

THEol FETIL UL o F3 A= IS
otr”] 3134 Pb(ID+Zn(D), Po(D+Cu(D &3
A& Axst] P& s8It 1 AE Fig.
7] vrERg St

A#E B9 PbAD 9} ZndD, Cu() 7} 32
& We Y FEFE2E g wrrh Falgo) 7
28Hs A& BTG o) FEY Aol 7
AAA FANZYE A 5 YTk &
Pb(ID) +Zn(I) &3-&-<Ho} Ph(D+Cu(lD of

of BlsiA 28] & tol= elAw ok F3Eo) &
A ekttt o) 2xk30] 4252 FaH T2 ¥
ez o| o] golaA %“01 T é‘% &
o2& A g3k 3k o) ti g
o} ¥ 312 2 Pb(ID ¢} Tl 3
=g

AR CuD 7tel) A3 2kg3ke go) F2k4 9}
Zn(ID) ztel A5 A3k o] okllM CulD e &
A& AUt wh2bA fl9] F 7hA] Q9le) Hgt
HoR Zga|r] F7A 9] el & Ao] & Ho)
l % Aoz AR Fig 79 AR B

W, -0l FEA ] EHsty ke A &

%J_Ol FHE S v 2 849 uptake?t Dol
oha A Zbgi ok

oﬁ
J&L J”

100 ["
EY
80
2
~ 70}
g
¢ 60
g
3 50’»
% 4
H
g
@
20
10 }
0
Kangjin o), Zn(it) Pb(ll). Cufil}

Fig. 7. Effect of coexisting Zn(II) and Cu(Il) on Adsorption
of Pb(II) onto domestics clay

FPb(11) 2] &2kl 7+ A 143

(A=t _
fﬂeﬂ_ zto] o] Foja HES A VLS Y
Fob IN-HCIE AMEsho] &3 A9 S 438

th. 1 A7 Z Fig. 8o YERQIEE o] A& 1
FFERUEE IN-HCIS 0183 o] U =
Oi L}E}L&E} SHFE ok 6.2% 7o) B3y Q)
—HCIZ ¢F 46.47%7} ©2F T}, o]= 44
WL 4 FE7F %7) el H 9} Pb?* A}
o]e] Ao} dojupr F2E W PH¥7F WolA 1
23 I B oA H7F 35 Ao gzE
oAt} 03714 gto] ol Fo) x| FH AL o] &
@l Qaial o] dojihi= Ao Yzhet. o}
2 A7 dHol pHrt R4S FEEHL goog
FEEhs wuske A F Helu ok

O off ki o o x
P” = >>1 o[}l 32 om

o[ 1

Distilled water

Acd treatment{HF)

Fig. 8. Desorption amount of Kang Jin clay
v.d E

B At 7 799 7hgata e HARE
2 FANE AF st 1 54& Lot Ph(ID el
st 3|84 & EA A% S pasioln) w3 2 A
8 b5 Boho) o) 92 A9E BT
ok 2 A7) Ak thed 2o

L Aol o) Ph(ID Fagol Al )
BRAHRHA B oz
2, ol BRAES] FAEL FARY Aol o
73% E2 UEbdth 1 9)9) R HE
oloz FaAA ] b S AT

2. ¥kgA17ke] Zte] whE HEQ) Ph(ID) F3 4
B & A wE Az el 9] 2
o 15%0] Aut Fg el meehs A ugith
qwq FHTL o 90%H = k.

2E7FPh(TD) F2of vl e dge

LE7} LR E FHYo| ololA]
o2 uo} R BeY FAAY
= gdugolehs 2S¢+ U

‘TTL

7"31-

E

)

N
2R
[

b O

lo

0 rlr _E

Korean Journal of Environmental Health Society, Vol. 27(2)



Pb() 9 gAZ &
Zn(D 7} 2ol F&3tn
S w) Falekol 7‘}&_6}5 AL Eag 5 9odch

5. A3t A48 fal AFEE HHoz 3 &
AY AT A}, SFFRE A9 §F0] ®x] g
Pb(IDo] IN-HCIZ ¥+-$ARE @ oF 50%°) 7}7}
<+ 2255 Hn

2R JeEE AUsty 7E 255 AAd
ol gA] =l zH x| o] HAHE AF B3 FA}
A SJste] ofol e Wiy, WES] 43 YT
T FoTM FZE5 H BEdo| @] AAL
A = oy T34 H52] pHel #HHs)
o] pHell wh& A7 &3} ¥3} 5 = nzislo] Rojof
g oz Azt

o alw

Xt

Ao
ror

1) N. C. Das and M. Bandyopadhyay : Removal of
Copper(1l) using Vermiculite, Water Enviroment
Research, 64(7), 852, 1992.

2 HA% ol mi] et AT 3 A,
ty 31417 2818]%], 10(2), 25, 1988.

3) AAF  HG A 2ol EF o) g3 SEFS5 5
Ao) A, 7 Be) AARER 1990,

4)D. Wilkinson and A. Vetzer :
Heavymetals from wastewater by Adsorption on

Removal of

Sand, Industrial waste conference 29th Purdue
Univ., 841, 1984,

5) Aok 1 ¢d, Pb @ Hgoll th3t 543 7 85
FEFE T B 7B A, dxHs|edA £
A3, 224, 1983.

6) J. K. Mitchell : Funamentals of Soil Behavior,
John Wiley & Sons Inc., 77, 1967.

7) 8k A8k S EAE, B2 105, 1995.

8) olgr  HEFES 7&, FUATH, 51834
A&, 7)1 &R K, 86-2, 1, 1986.

9) Y. C. Li and G. Gupta : Adsorption/Desorption of
Hydrocarbon on Clay mineral, chemosphere,
vol.28, No.3, 627, 1994.

10) H. A. Elliott, M. R. Liberati, and C. P. Huang :

- o g

Competitive Adsorption of Heavy Metals by Soils,
J. Environ. Quat., Vol. 15, No. 3,214-219, 1986.

11)J. A. Smith, P. R. Jaffe, and C. T. Choiu : Effect
of Ten Quaternary Ammonium Cations on
tetrachloromethane Sorption to Clay from Water,
Enviran. Sci. Technol., Vol. 24, No. 8, 1167-1172,
1990.

12) RKEEEY, RRHE— R B %,
Ceramics, 14(4), 313, 1979.

13) W. P Inskeep and J. Baham : Adsorption of Cd(II)
and Cu(Il) by Montmorillonite and Low Surface
Coverage, Soil Sci, Soc. Am. J., Vol. 47, 660-665,
1983.

14) Petrasek Jr., Alberts C. and Iywin J. : Metals
removals and partitioning inconventional waste
water treatment plants, JWPCF, 55, 1180, 1983.

15) B. 1. Brownwell, H. Chen, J. M. Coilirt, and J. C.
Westall :
Natural Materials, Environ. Sci. Technol., Vol. 24,
No. 8, 1234-1241, 1990.

16)J. A. Smith, P. R, Jaffe, and C. T. Choiu : Effect
of Ten Quaternary Ammonium Cations on

Adsorption of Organic Cations to

tetrachloromethane Sorption to Clay from Water,
Environ. Sci. Technol., Vol. 24, No. 8, 1167-1172,
1990.

17) Maruyama T. and Hannah, S. A. : Metal removal
by physical and chemical treatment process, J.
Water Pollut. Control Fed., 47(5), 962-975, 1975.

18) H. A. Elliott, M. R. Liberati, and C. P. Huang :
Competitive Adsorption of Heavy Metals by Soils,
J. Environ. Quat., Vol. 15, No. 3, 214-219, 1986.

19) M. A F. Garcia, J. R. Utrilla, J. R. Gordillo, and 1.
B. Toledo : Adsorption of Zinc, Cadmuim, and
Copper on Activated Carbons Obtained from
Agricultural By-products, Carbon, Vol. 26, No. 3,
363-373, 1988.

20) N. C. Das and M. Bandyopahdhyay : Removal of
Copper(Il) Using Vermicuite, Water Environment
Research, Vol. 64, No. 7, 852-857, 1992,

Korean Journal of Environmental Health Society, Vol. 27(2)



