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ABSTRACT

Adsorption properities of heavy metals (Cd, Cu, Fe, Mn, Pb, Zn) and organic compounds (Trichloroethylene and
Tetrachroethylens) on shell{oysier and ark shell} were investigated using water treatment matenals. The shell powder (major
crystal structurc is caleium hydroxide) showed the preference adserption for heavy metals in order of Mn > Zn>Fe>Cd > Cu>
Pb. The high removal capacities of heavy metals arc belicved to be largely due to precipitation by formation of metal
carbenates and hydroxides at high pH caused by the Ca(OH), component of shell, immobilization of heavy metals in a solid
matrix by calcium. and fixation by insoluble organic materials in the oyster and ark shell. The use of shell in water treatment
has the potential to be beneficial as a source of inexpensive matcrials. moreover, not only trcatment of waste but also
environmental business including environmental-purification ceramics could be better off by ulilizing high-valued waste and
developed purification ceramics and media.
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Table 1. Dimnension of contact column and instruments

contact columm
hafflle

calming section

B fuo03

diffuser
aerator
influent pump
controller
effluent. tank

o e o~

wnfluent tank

16 water flow line

3 THe Agapl §Eao] A8 Ao, 5 v 45
e $2 $42) A gl dlslel 4413 Relrk

2.5 Xz IAEE X SEel

Hhie] He g3E2E 2594 5 Ph, Cd, ZnE, F
79238 Fe|As  TCE(Trchloroethylene)?t PCE
(Tetrachroethylene}2 A7Astm, WFAEFHHEA 2 pas
chromatography 3498 standard solution& 34 5le] X2

058 2Lt

3. Zn ¥ 1E

e 24 Aslga) 9 a9
2 o), e 2 F 2EH BT
Satagol g o), mubpd e JCPDSFIEsAM Fuae)]
207} 26,221, 27.223, 33.154, 45862°2] APFAAQL Ara-
gonite, 244 ] 37L 29407, 30.402, 43.146, 47 489,

Head space

Reaclor

Batfle

Drameter 150 mm
Height 50 mm

Total volume 883 mi
Effec. volume 589 ml

Diameter 55 mm
‘Height 463 mm
Total volume 1.1 1
Effec. volume 1.0 1

Diameler 100 mm
Height 150 mm

Total volume 1,178 ml
Effec. volume 548 ml

Pump controller

Feeding pump

Storage tank

10 step

4.8~480 ml/min

Total volume 5001
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Fig. 2. X-ray diffraction patiems ol oysler and ark shell
(a) ark {b) oyster
(c} ark powder afler heat-treatment at 900°C for 2 hrs
(d) oyster pawder after heat-trcaiment at 900°C for 2 hus
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Fig. 3. Relalionship hetween pH and powder dosage
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Fig. 4. Vadation of removal effimency vs pH of raw water
(case of single component sclution).
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Table 2. Result of metal ion removal efficiency

Description Pb cd Zn Fe | Mn Cu

Coneentraion | o111 5731102275 [9.213 | 10.226 | 13.52
of oft, mgl | 14-218(115731102275 9. 276(13.522
Removal

Efficicncy, % 716 1 76.9 1 795 [ 816 | 795 | 3.0

Kuo 792 b oks 71231 Cu, Zn, Cde] pHH S|
nE sied AFale], pizt 718 @ Cuclee) £3
(Sorptiom)=  F7Helan gjglen, Zneld CdRr} Cud
%’%T Ao o fachy Sgch EF Cuslsl

¢ At o Ca9) FEE ve @k duskz ot

332 FEE R AA AE
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J. of Karean Insl of Resources Recyclng Vol 6, No. 3, 1997

Table 3. Resull of Ph, Cd, Zn removed depending upon con-
centraiion of metal 100 in raw walcr

Removal rate, % Removal rale, %

Cone. | case of single agent spiked | case of mixture spiked.
{mg/h
Pb Cd Zn Fb Cd Zn
1 09.9 09.9 95.2 9%.9 98.7 87.7
2 99.0 99 Q 97.25 999 999 931
5 97.0 99.9 924 09.9 Q9.9 99.5
10 633 992 96 4 66.2 64.4 654

20 62.5 66.0 99.6 678 6.2 YEN
40 56.4 7L9 84.9 68.4 720 247
80 67.8 829 917 74.0 829 917
1400 o 855 93.2 76.2 85.6 93.2
120 741 87.5 94.3 784 875 943
150 774 89.6 95.4 80.5 89.6 95.4
200 816 91.8 96.5 34.3 91.9 96.5
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Fig. 7. Variation of metallic ion removal vs influent con-
centration (case of single component solution].
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‘Table 4. Resull of Pb. Cd, Zn removed depending upon powd-
er dosage

Dosage Removal rate, %
{g/) |case of single agent spiked

Removal rate, %
case of mnure spiked

Pb Cd Zn Pb Cd Zn

01 70.9 6.0 817 713 762 324
02 0.5 6.0 8L.6 61.4 731 81.0
0.5 70.2 762 81.8 % 763 81.0

1 81.7 76.5 81.0 72.0 763 818

2 99.5 B4 93.9 717 762 81 88

5 990 99.9 942 99.6 999 99.6
10 0.3 999 95.7 98.3 99,9 941
20 993 99.9 939 984 969 873

Aol Bt A7 33

-A—Phb
|-e—cd
| a7

Remaval eficiency (%)
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75 Pb R=052 RI-085, 807 47
Cd R=057, R0 95, 50=271
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Powder dosage (771
Fig. 9. Varation of metallic 1on removal vs powder dosage
{casc of smgle compenent solution).
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Table 5. Resull of experiment on metallic 1on removal by pellet
packed column

Effluent of metalic ion concentration. mg/l
Time, min

Pb cd Zn

1 0.080 0.093 0359

0 0.071 0.005 0.043
30 0.067 0.002 0.030
a0 0063 0.001 0.099
180 0.063 0.000 0,135

Note} Influent concentration of metalic ion 1 mg/l

Table 6. Result of experiment on organic halide by pellel pack-

ed column
Contact Effluent of metalic ion concentration, pg/l
time, min TCE PCE
0 6.370 15.200
3 5002 7.898
10 2006 0.599
30 0.000 0.000

ol M4 powder 2Al 9T S5

Lg% 4 AT ob%, Znel AFAEGH F0mine]
7k, Aelael $Eoh FHE Fobd 2le Al B2
Azke] mgd et peliee2iEis] 2ao| AE oz
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powder e 2= Fato] FglE 4= gl Ao 2 ATE7]
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1,1,2-Trichloroethylenc(TCE, C;HC)= #72ho) §i= 9
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o, 717k gut =5 FYeiEA F 2 EErh ol
I 25} 1,1,2,2- Tetrachloroethylene(perchloroethylene
:PCE, (0L F2 =] Zed gl ol faf2 485
pang] vl7pA g dAoln] FEatelolA] B AR A
g7 e PP gejr 2 TCES) PCEE 2 thddl £
2 94 g, g, §5 59 B $9 o 77 v E,
F7), AF TE|x e sz E A5 dEErh
Pearson}  McConnel™s]] E] M Zw gA:ldA TCESH
PCE7I A5 349 olf+ I 8 AH- w2071 =

Al o

L.

— =
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