Ciptlaatsix, B153 H15(2000
Korean J. Sanitation. Vol. 15, No. 1, pp54~61(2000)

FLAAME o 8 FF5Y F2 54
WYY - HIP - 0lTE - W - LY
ZA=RARAZATY

Heavy Metal Ion Adsorption Characteristics of
Cuttle fish Born

Myong-Ryul Bang - Geun-Woo Hyun - Gwang-Chun Lee
Chung-Hee Park + Yong=Jin Kim

Kangweon Province Helth and Environment Institue

Abstract

We studied the adsorption characteristics on the treatment process of heavy metal
wastewater by using cuttle fish bones powder.
When adding the 0.25% cuttle fish born powder in the heavy metal solution, F¢*" and Pb*

were high removed than other heavy metals as above 95%.

In the solution which was

adjusted to pH 5, 7 and 9, there was not observed the difference thing on the heavy metal

removal rate.

At test using plating wastewater treatment, adding 1%, 1.5% and 2% of the cuttle fish born
powder, the heavy metal removal rate were as follows; Zn 125 - 37.5%, Mn 180 - 62.2%, Cd
36.8 -93.0%, Cu 514 - 97.4%, Cr 70.8 - 99.1%, Fe 87.2 - 99.3% and Pb 92.8 - 99.9%.

When adding the 0.15%6 cuttle fish born powder and mixing for 20 minutes, the solution
was happened the adsorption equability. Applied this results to the Freundlich’s iso-thermal
equation, we found the cuttle fish born’s probability as a good adsorbent.
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Table 1. The Constitution elements of Cuttle fish

(Unit : mg/kg)

Item Content || Item Content | Item Content
Ca” 310200 | Cu 54 Cd ND
Mg 101 Cr 06 Ph 416
K 925 Fe 118 Zn 30.2
Na" 4071 Mn 7.3 Ash  9L7%
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Fig. 1. Removal rate of Mn® ion by cuttle fish
powder when the time and dosage
changed
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Fig. 2. Removal rate of Cd® ion by cuttle fish
powder when the time and dosage

changed
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Fig. 3. Removal rate of Zn® ion by cuttle fish

powder when the time and dosage
changed
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Fig. 4. Removal rate of Cu® ion by cuttle fish
powder when the time and dosage

changed
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Fig. 5. Removal rate of Fe* ion by cuttle fish
powder when the time and dosage

changed
100 - BB 08— 0——0—f——a
/
0 F r/
—_ |
€ ]
gol |
< l
0_: ©30min |
g w0 we0mn |
[e]
£ AQOm'nJ
(3
c z)}-
N , _
0 3 4 5

2
Dosage(g)
Fig. 6. Removal rate of Pb® ion by cuttle fish

powder when the time and dosage
changed
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Table 2. The results of heavy metal dissolution ratio (Unit : %)
Sa(‘;’fle Division Pb Fe Cu Zn cd  Mn
Adsorption 4999 4986 3331 3197 2876 0437
Concentration (mg/kg) ) ) ) ‘ ’ )
2 Dissolution
Concentration (me/ke) 0.001 0.018 0.170 0.021 0.009 0.055
Dissolution ratio (%) 0.02 0.4 51 07 03 126
Adsorption
Concentration (mg/ke) 4999 4978 3.282 3.742 3.419 0.702
3 Dissolution
Concentration (mg/ke) 0.001 0.027 0.1%4 0.026 0.019 0.080
Dissolution ratio (%) 0.02 05 59 07 06 114
Table 3. Removal ratios of Heavy metal ions in each pH step
pH SZ‘;DIG Fe Pb Cu cd Zn Mn
05 99.4 844 65.1 317 20.7 109
5.0 1.0 9.4 80.7 674 484 49.0 12.8
15 0.5 842 66.1 588 60.1 16.0
05 9.9 76.4 66.2 335 314 99
7.0 1.0 05 80.5 66.6 479 473 14.0
1.5 9.5 79.1 684 64.0 65.2 194
05 938 940 65.7 327 319 104
9.0 1.0 95 80.2 676 49.8 50.1 14.9
15 9.7 9.2 66.5 59.1 61.9 142
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Table 4. The removal ratios of Heavy metal ions with column

(Unit : %)

o) timeMimge) e P Q& @ v
0- 50 16 94.7 784 36.9 472 459 189
51-100 32 98.6 9.2 396 36.0 355 86
101-150 48 9.1 975 448 331 296 94
151-200 64 99.3 971 488 316 30.3 6.5
201-250 &0 98.7 97.7 545 323 258 9.3
251-300 9% 99.3 97.0 54.8 328 31.7 6.7
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Table 5. Heavy metal concentrations of plating

wastwater
Conc. Conc. Conc.
Item (me/) Item (me/) Item (me/D)
Cu 8.0 Mn 11.1 Pb 49
Cr 295.3 Cd 57 Zn 0.8
Fe 469.6 - - - -
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Fig. 7. Removal rate of Mn by cuttle fish powder
when the time and dosage changed
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Fig. 8. Removal rate of Cd by cuttle fish powder
when the time and dosage changed
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Fig. 9. Removal rate of Cu by cuttle fish powder
when the time and dosage changed
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Fig. 10. Removal rate of Cr by cuttle fish powder

when the time and dosage changed

Table 6. The constants of Freundich’s iso-ther-
mal adsorption equation.

Components 1/n log K
Fe 0.39 1.11
Cu 0.43 0.28
Cr 057 0.43
] =3
9
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Fig. 11. Removal rate of Pb by cuttle fish powder
when the time and dosage changed
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