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Abstract — The effects of PH, molar ratio [Rm = chelating agent/Cd(II), mol/mol}, adsorptivity of chelating
agent and ligand for adsorption of Cd(II) by activated carbon were investigated by using Amino carbonic acid
group (NTA, EDTA, DTPA) and Amin group (Phen., TEA) as a chelating agents. It was found that the
optimal PH was shifted with the increasing molar ratio (Rm) of EDTA, DTPA and Phen. and that TEA and
NTA were not useful to remove Cadmium ion. Under the optimal condituon PH=5, Rm=1 (DTPA) and
PH=5, Rm=10 (Phen.), the removal percent of Cd(II) [initial concentration=10 mg/1 ] was about 95%.
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Fig. 1. Effect of pH on the adsorption percent
of chelating agents.

Shaking time : 24 hrs, Initial concentration:
50 mg/!, PAC:1250 mg/500 m/, Tempera-
ture ; 25+0. 1C.
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Fig. 2. Effect of pH on the removal percent of
Cd-NTA chelate.

Shaking time : 24 hrs, Initial Cd (Il ) : 10
mg/l, Molar ratio(Rm=NTA/Cd(Il)):
0-10, Temperature : 2510. 1C, PAC:
1250 mg/500 m/.
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Fig. 3. Effect of pH on the removal percent of
Cd-EDTA chelate.

Shaking time : 24 hrs, Initial Cd(I) : 10
mg/l, Molar ratio(Rm=EDTA/Cd(Il)]):
0-10, Temperature : 25+0. 1C, PAC:1250

mg/500 m{
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Shaking time : 24 hrs, Initial Cd([l): 10
mg/l, Molar ratio[Rm=DTPA/Cd ()] :
0-10, Temperature : 25+0. 1C, PAC: 1250
mg/500 m!/
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Fig. 5. Effect of pH on the removal percent of
Cd-Phen chelate.

Shaking time : 24 hrs, Initial Cd(I[) : 10
mg/l, Molar ratio(Rm=Phen/Cd (1)) :0-

10, Temperature : 25+0.1C, PAC: 1250
mg/500 m!/
100

el0} o
X
-~ 80F
it
iy 701
5
2 601
i)
[a B
= 5S0F
s
)
£ 40
o
—~  3F
=
’8 20F

10t

0 i i 1 ] 1 L A
4 5 6 7 8 9 10 1
pH

Fig. 6. Effect of pH on the removal percent of
Cd-TEA chelate.
Shaking time : 24 hrs, Initial Cd(Il) : 10
mg /1, Molar ratio(Rm=TEA/Cd(I)]:0-
10, Temperature : 25+0, 1°C, PAC I 1250
mg/500 m!
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Table 1. Freundlich parameters at Rm =0.1,

C=1mg/l.
Chelating
pH Agent 1/n K
0.1F o DTPA EDTA 1. 548 -
A : Phen 4 DTPA 0.548 0.021
Phen 1.270 0. 025
1 ! ! . L
6 7 8 9 10 EDTA 1. 994 -
Equilibrium Cd(II ) Concentration, mg/! 5 DTPA 1. 198 0.035
Fig. 7. Adsorption isotherm of EDTA, DTPA Phen 2.073 0.014
& Phen at Rm=0.1. EDTA 1. 147 0.010
Shaking time: 24 hrs, Initial Cd () : 10mg/ 6 DTPA 0. 688 0.044
: 250~ . 25+
g, l:efC\C.ZSO 1250 mg/500 m{, Temp. : 25* Phen 1 895 0.021
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Shaking time :24 hrs, Initial Cd([l): 10 mg /{
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Table 2. Freundlich parameters at Rm=1,
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Shaking time: 24hrs, Initial Cd (Il ) :10mg/{
PAC:250-1250mg/500m!, Temp. :25+0.1TC

Table 3. Freundlich parameters at Rm=10,

C=1mg/l. C=1mg/l.

oH Cxeg‘:rﬁ“g Un K pH C:Z‘:;“g In K
EDTA 0.325 0.70 EDTA 0.716 0.19

4 DTPA 0. 148 1.70 4 DTPA 0. 305 0.93
Phen 1,122 0.48 Phen 0.128 2.30
EDTA 0. 301 0.79 EDTA 0.541 0.17

5 DTPA 0.127 2.00 5 DTPA 0. 166 1.25
Phen 0. 450 0.50 Phen 0. 107 2.40
EDTA 0.351 1.05 EDTA - -

6 DTPA 0.852 1.51 6 DTPA 1.297 0.38
Phen 0. 389 0.62 Phen 0.333 1.70
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NOMENCLATURE

C : Equilibrium concentration of adsorbate,
(mg/i)

DTPA: Diethylene triamine pentaacetlc acid

EDTA:Ethylene diamine tetraacetic acid

K : Freundlich parameter, intercept of adsor-
ption isotherm

Ks  :Stability constant of Cd-chelate

—}l— :Freundlich parameter, slope of adsorp-
tion isotherm

NTA :Nitrilo triacetic acid

PAC :Powdered Activatied carbon

Phen :o-Phenanthroline

q : Adsorption quantity of adsorbent, (mg/g)

Rm :Mol concentration ratio, [chelating agent/

Cd(I1), mol/mol]
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