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Studies on the Adsorption and Desorption Characteristics of
Cu Ion Using Manganese Nodule as Adsorbent

Jin~Wha Kim - Dong-Su Kim

Department of Environmental Science and Engineering, Ewha Womans University

ABSTRACT

A study have been conducted for the adsorption and desorption characteristics of Cu
ion using manganese nodule as adsorbent. For 100 ppm Cu ion solution, the adsorbel
amount of Cu ion was more than 90 % at equilibrium state. Adsorption was
equilibrated in 42 hours the adsorption reaction was shown to be first order reaction.
For the desorption reaction of Cu ion in the region of solution pH 3.5~9.5, thz
desorption was completed in the acidic region., but it has been decreased as the pH
was raised. Also, the desorption rate was higher in the acidic region compared with
alkaline region. The desorbed amount was decreased as the reaction temperaturs
increased, therefore. the desorption reaction was thought to be exothermic. Alsc,
several thermodynamic properties were calculated based on experimental results ani
compared with theoretically driven values. To see the effect of complexing agent on
the desorption of Cu ion, EDTA was introduced and the desorbed amount increased in
the presence of EDTA.

Key Words : Manganese Nodule, Cu Ion, Adsorption, Desorption. Thermodynamic
Properties
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Table 1. The composition of manganese nodule from Pacific ocean region used in the

experiment

Constituent MnO2 FexOs CaCO3 Al2O3

. Other Heavy
Si02 Metal Oxides H20 Total

Weight (%) 31.7 24.3 4.1

3.8

19.2 3.1 13.7 100.¢

Fig. 1. SEM micrograph of the manganese
nodule.
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Fig. 5. Percentage of cu®® ions desorbed
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tion of pH (temp.; 267).
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Table 2. The thermodynamic parameters for the desorption reaction of Cu®* from manganese

nodule
Temperature(C) K 4G° (kJ/mol) 45° (kd/mol) AH® (kJ/mol)
25 0.9233 1.977x10" -1.313x%10™
35 0.4814 1.832x10° -1.324x%10™
-3.892x 10’
45 0.3513 2.766x 10" -1.311%10™
55 0.2195 4.135x10° -1.313x%10™




40
=30 - * * *
- . a A
| a
§ “ L] b .
§ 20 o
Pl " - ]
£ ]
Z
10 k- ® 0IMEDTA
& 0.0IM EDTA
® 0.001M EDTA
8 Deionized water
0 L t n 1 . 1 " 1 .
¢ 10 20 30 40 50
Time (hr)

Fig. 7. Concentration of Cu?" ions desorbed
from manganese nodule as a func-
tion of time for different concen-
tration of EDTA.

oulgle HEz D Ata"Y Fig. 7€ EDTAY %
=g g2 89S v PidId F2AE Cu’t ol
o] Agte] Wt EHEHE AL E HEY Aot}

ol AztolA & 4 e vie Fol, A3t W
g2 uhgo] Ao maw S EDTAY &A48
S 23A gL A% vlF Cu’te gye]
ggE Y 5 Uk =3 EDTAY X7t S
ol gt gAEE g Ay gHPo] FuHe A
o2 JEhygtt = EDTAY ¥%7 0.001, 0.01,
0.1 ME FE A% g2se gy g3l
77 2 LEE A 4 24, 12, 40T ARE
£4 =k 5], EDTA o %71 0.1 MY 2%
ol A g2l 95% o) Ade] WHgNA] 143k o)
Wel g2x|o] EDTAZ} @340l nixe &g =
el glet

AFE whel o) oA EDTAY Cu®'e &3
A& 7 e 99l Felele3 EDTAY 2
gl vleted], AolA Cu't olee FF
7 @3 oen FEFHAAD AdE Jdde vhge
S otillel HE2 AAE § Utk & Ly &)
st BE Cu¥T ol fdy A& Ao F&4
l_ ZﬂQ_i TEZL 7 ern, o|&2 72 EDTAY
el 2 ZAgHA g2 Fgz eAg,
,112‘7} EDTAS A%l 281588 dAdsle
2ol B 6304100 Aww 49 2

[+

i
s

m?‘—

olo] metd Yzhete] FAEdYE Fajoles
gatge] ZiE Aoz o228 4 gy,
Cu(H)TZCU(H)aq+Cu(H)ads (7)
Cu(ll)a=Cu-EDTAZ ;g +Cu* ae+CuYaq  (8)
CU(Il)ags =Cu~EDTAZ 445+ Cu? " uas + CuYaas (9)

Table 3& +8&9% WellA EDTAZ &:& 7
vt olen Bed dde AnyR e s
——mg%#z A Rez, fd9 pHel u}
EDTA? ¥el¥ss n2g o pH/l S71Es:
Cu-EDTA 7te] #33Evte4 e A Aozt

¢ 5 Ao

Fig. 79 @3k-go] Ry o] =& W EDTA
9 FE9 cu’'e SaFNY BAE Yoz
Al B 5 9l & EDTA ¥%71 AFHez
Forel whel FANZRE Faio)2e @wite) o
A3 W¥dor st Ag ¢ sded, EDTA
Tre FJEEagE st =Nz dysin
g peloj 2o ¥ E val BUE W g9 &
AAL g o

2 o e = o

Y=>5(logioX)+38 (1,

99 4e EDTAY *¥=7} (.1~0.001 M7
H3td o) EDTAY 3o @& Cu?' olee e
g A AEa gtk 2] (10)e HEAnE g2
25 Aog =YWLl 2awzle) A

Table 3. Complexation reactions in “he Cu/
EDTA/H20 system

No. Equilibrium Reactions log K
1 [Cu®" + H:0 < CuOH' + H' 6.3
2 |Cu®" + 2H0 « CulOH)s' + 2H'| 1238
3 |Cu*' + 3H.0 — Cu(OH)y’ + 3H'| 145
4 |Ccu®" + 2H;0 < Cu(OH); + 2H' | 164
5 |HEDTAY < H' + EDTA* ~11.014
6 | H:EDTA* < H" + HEDTA -6.320)
7 |H:EDTA « H' + H:EDTA’ -2.25
8 |ILEDTA = H' + HiEDTA -1.78
9 |Cu®' + EDTA* o Cu-EDTA? 18.79
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