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ABSTRACT: Studies have been conducted for the purpose of using manganese nodule and residue remained after extracting
valuable metals [rom it as the adsorbent of cadmium wastewater. The study observed the adsorption percentage according to
initial cadmium concentration and interpreted each adsorption systcms by applying the Freundlich, Langmuir, and Temkin
isotherms. The adsorption amounts increased as the initial concentration of cadmium ion increased, whereas the adsorption
percentage decreased. Linearity was shown when applied fo the Frenndlich and Langmuir isotherms. The k valuc which
evaluates the adsorption capacity of adsorbent in Freundlich isotherm, turned out to be 11.72, the highest in case of manganese
nodule. The Xm value, the maximum adsorption amcunt of the adsorbate that adsarbs as a monalayer in Langmuir isatherm of
manganese nodule, was estimated as 0.16, representing higher value compared with those of leached residoe, leached residue-
taw manganess nodule mixture, and activated carbon.
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C,, - equilibrium conceniration remaining in solution (mmol4)
M :the amount of adsorbate per unit mass of adsorbent
(mmal/g)
X, 1 the amount adsorbed to (orm monolayer (adsorption
capacity, mmol/g)
b : binding cnergy constart
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q :amount of cadmium adsorbed per unit weight of ad-
sarbent (mg/g)

k :measure of adsarption capacity

1/n : adsorption intensity

Ceq : cquulibrivm cencentration remaining in sclution {pprm)
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q :amount of cadmium adzorbed per unit weight of ad-
sorbent (mg/g)

a. b : congtant

C,; :equilibrium concentration salution

(mmol/l)
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Table 1. The average composition of Pacific occan manganese nodule
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Muanganess Module Mixing,
Activated Carban {0.5g)

Heating & Shaking
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cd*
Ananlysis

Fig. 1. The flow diagram of adsorption experiment.
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Fig. 2. Amount of Cd* 1ons adsorbed on leached residue, resi-
due-raw manganese nodule mixing, raw nodule, ac-
tivated carbon as a function nf Cd™ concentration.{0.1
M NaNO;, pH 4.5, 30°C, reuction lime 32 hr)
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Ay raw manganese nodule
»; activated carbon
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Fig. 3. Percenlage of Cd* ions adsorbed on leached residue,
residue-raw manganese nodule mixing, raw nodule. ac-
tivated carbon as a function of Cd* concentration (0.1
M NaMNQ,. pH 4.5, 30°C, reaction lime 32 hr)
®; leached residue
MW; leached residue @ raw manganese nodule=3:2
Ay taw manganese nodule
<>; activated carbon
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Table 2. The comparison with the adsorption isotherm

{a) Freundlich Isotherm

Leached residue-raw

Leached Manganesg Activated
i manganese nodule
residue nodule carbon
mIxing
k 0.1003 3477 11722 0.5704
1/m 0.7401 0.2671 0.1643 0.6494
7 | 00901 0.9633 0.977% | 09939
(b} Langmuir Isotherm
Leached |Leached residue-raw

Manganesd Activated

residue manganfas.e nodule nodule carbon

miXing
Xn 0.0324 0.0691 0.1628 0.0683
b 22416 137.5067 140.5469 | 7.3820
| 0.9963 0.9923 09836 | 09724

(c} Temkin Isotherm

Leached residue-raw

Leached
manganese nodule

Manganesd Aclivated

residuc miing nodule carbon

0.6196 13236 2.1381 13038

b 40.59 1599 27482 144.9

| 09676 0.9967 0.8596 | 0.9419
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