s & 9 AUstE x| MI22 M3 F (1996)
Kor. J. Env. Hith. Soc., Vol. 22, No. 3, pp81~87 (1996)

SAHES FAst WEFPKS| FH X ELEOIZ IrE

oYa . 2428 . HEA

- HEY

Foldistn 2H73sta

Neutralization and removal of heavy metal ions in Plating
wastewater utilizing Oyster Shells

Nak-Chang Sung, Eun-Ho Kim, Jung-Kwon Kim, Hyeong-Seok Kim
Deparment of Environmental Engineering, Dong-A University

ABSTRACT

The purpose of this research is to examine the utilization of oyster shells for neutralization and
removal of heavy metal ions in plating wastewater, because oyster shells have been known to be
very porous, to have high specific surface area and to have alkaline minerals such as calcium and

magnesium.

The results obtianed from this research showed that oyster shells had a buffer capacity to neu-
tralize an acidic.alkali system in plating wastewater.

Generally, it could be showed that the removal efficiencies of heavy metal lons were very in-
fluenced by reaction times and ovster shell dosages.

In point of ocean waste, if oyster shells substituted for a valuable adsorbent such as actviated car-
bon, they could look forward to an expected economical effect.

Keywords : Oyster shells, Neutralization, Adsorbent, Heavy metal. Plating wastewater.
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Table 2. Compositions of the Oyster Shells
(Unit : mg/L)

Compositions Han” Kang”  this study
Ca 37.6* 39.64* 37.8%
Mg 2,300 3,490 2,112
Na 7,900 - 540
Cd - 1.5 5.2
Cu 3.0 115 6.3
Pb - - 9.8
Al 590 - 769
Cr - - 3.2
Fe 610 971 479

K 410 - -
Mn 36 207 74.4
Ni - - 5.6
Si 140 35.2 68.3

Sr 780 1.340 -

Zn 18 12 13.7
Ba - 17.6 82.0
As - 50.4 31.1
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Table. 3. Dissolution mass of heavy metals with pH

variation (Unit * mg/L)
pH 5 6 7 8 9
Items
Zn .05  0.01 001 ND ND ND
Fe 0.02 ND 0.02 002 001 005

Cu ND ND ND ND ND ND
Al 009 012 015 015 013 0.21
As ND ND ND ND ND ND
Cd 0.002  0.0008 0.0008 0.0007 0.0008 0.0008
Cr ND ND ND ND ND ND
Pb 0.015 0,006 0.006 0.005 0.006 0.006

* : Percentage

ND : under the 0.0001 mg/L
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Table 4. Results of batch test

Heavy Initial Freundlich isotherms

metals con. k /n R
Cu 162 22.1 1.156 0.43
Fe 968 4.59 0.8 0.51
Cr 68.7 1.2 0.356 0.89

Korean Journal of Environmental Health Society, Vol. 22(3)



Neutralization and removal of heavy metal ons in Plating wastewater utilizing Oyster Shells 87

el s F293H-E Freundlich 53-8%

Aoz F|AE AL 1/ o] 0.1~0.50] 3 k 3to]
F5E FatAfo] k3 ubde 1/n0] 2 o]AtelH
FEAA] SAolat fﬂt%

B Aol AE Cust Feol 4% whEaHA £3o]
™ Cusz 1.16562.24 3H9e] o247} 1,792 ¢} =t
& o e

w3 Crd ohi F3shA Fabo]l A Ee A o
4 qlch
o2 gt A& Zhatabelw F7 AL FFgol29] A
HE 3 B FEAAR Yo = g e
W Z3E o] ol UF Sl &g AlA s ol
4% F9)g Ao g ofHxIch

ulgba], E7iAlel 23t FFge]9]

Al Fzboll ofallxnt AAg e Ak A S
glon], 23]8] &3 uie} o] AL A H S
£ T3zl oz wae] pHE £7HAHA F5-50)
2o] F-g-Ae] F=AELER AAHAAL 5 A 7
73l FAEAle] el osle] HAIE= oFo]el

A A= vk

U -

Slato] w4 ek ol Felak At olek,
v.gd B
FAAL ol 3te] BFALF Ab-bde A A%

o} $3h W FaEEolE FAA2ZH Y TheAdE A
2] fatel Y-S AR A ohst S ARS
o-l.o_ e c.lo-h;}

L #HR5S) Faol el 8 pIl} s
S A ol b pHel A A pebsdek

2. ERIAL Ca AEE oF 37.8% W= FH3faL
Slet Abpae) A g ol HE R 5 9
= eaa e 2 gl Ao Aol

3. H'ZJ o u}o /\]7}-3}. g—@zl Zo‘f]akcq =71
off mpet F3ol o) AAREE Frbehe Hoe
& 5 ek,

4. 2R I FFFol el MAWYL Fre-
undlich §2-F24 22 43 Ax FAHYAds
Hos stddd Crg Al Cust Few 44
ozx AAE G5 FHAR Arieh)edls o

ef-go] upE ARt A Ff) =] iz AF THE

o]&-& AAsH=d) o] 48 4 A& A o ARIeh

ol4fe] Az o} FRAL $4% F3hso] 7
oube F&ol sl AMARE] Fob FF 7419
71%2) Ak golehs Wl BB F3h 2 gk

wlgk Fabd giAlow 748 o] 43te R 479
A el 35 7 5 vt
Ho=s

ui g . jﬂgﬂdxlﬁ o].g_tsl- 7g1461 All§ U_| 54
7111*” o f7lEA Ao vl A
AE-AAFAR, 4, 129~ 137, 1995.

2) At 2 Al o AAdsle Sabee] B3 A

T, FobEkn g Al AN, 18(2), 111~118,

1995.

ol % A A o7 TS5 FAEA B

o, AAd oI A el gk fEhe) 1994,

g FR A Fg5 A A& A, Theo-

ries and Applications of Chem. Eng., 1(2), 697~

700, 1995,

5) Z2od R Alb dlde] A7), ofgekd 23
Xl, 15(6). 735~742, 1998,

6) W17 wgdlael Mele) del(ogws), B4
2]al, 31~ 35, 1988,

7) 54 2AslEh g &) 596, 1981,

8) 01»‘1"%3_ DA AL o83t vkl AE F A A, &=
Fheb7]a8] A ALEhel =3, 1995,

9) ol : BEAfal BAE 2EAe Ve
2829, 1990,

100 783wt A2yt fel AlgEEa]

79 ~85, 1995.

—

3

-

4

~—

g,

11) 7+3led @ wAlskrAeld deeix]e] g4 £33 9
ehal 2 =)y E8k8) 7], 13(3), 428~437, 1996.
12)  doineEds: gAdwt, Sajelr)e s fe, 4ikedal

4k 1987,
13) 721 E - Fafzhe e as 37
=

ehab <o) A
Z 53 Wl fa A, gaellv]E3ks)
(

A, 13(2),

s G gallof 4 i‘“‘rloil 2|&k FE(IDe] A
oﬂ ?}?& S g o1y, Albaboh s oiEhel, 1991,
15) #HAH 7] Efel M!ﬁﬂl el A, %87, 32,

14) -

0«
o
-

16) #4134 @ Oyster(Crassostrea gigas) shellell lﬂ %
w5 FA A SAell ek A, A dE D gl
AR, 4(1), 71~ 80, 1994.

17) A58 438, R Ab 266267, 1991,

Korean Journal of Environmental Health Society, Vol. 22(3)



