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A Study on Characteristics of Adsorption of Germanium for Heavy Metals

KyungHo Lee’

Dept. of Environment Engineering, Gyeongju University

The adsorption behavior of heavy metals such as lead, copper, and cadmium on germanium in aqueous solu-
tion was studied. The important parameters of metal adsorption on germanium are adsorbent amounts, pH
range, reaction time and mixing, temperature, and ionic strength. Germanium had good adsorption efficiency
on lead at pH 7.0 and 30 minutes of reaction time. Generally the more adsorbent quantity led to the higher
adsorption. On the other hand, the maximum adsorption efficiencies of germanium were obtained at pH 7.0
for lead, at pH 8.0 for cadmium, at pH 9.0 for copper, respectively. Finally, ionic binding strength was increas-
ing with atomic valence: the higher atomic valence led to the higher adsorption efficiency.
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3.1. A

2 AgAME=  CulNO,),-3H,0, PbNO,),,
Cd(NOy), - 4H,05 AH&ste] Ta&9] ol F&vt
100 ppm®! I YA(stock solutionyS THES O™,
pH 10002 IQAI7)7] S8 Ry ob-t =5 (NH;-
NH,CD¢H-8-4-5 AREsIsltt. sy T35 &2
= 3] Zalrl717] flstd AAkE ARESlaL, dlE e
FA8(99.99%)3 ETE&Ho=Z AEst= EDTA-2
Na(ethylenediamine tetaacetic acid - disodium salt)&
R Aldrich®] S5A19FS ARESETh AAFo®
EBT(Eriochrome Black T)$} PAN(Peroxyacetyl
Nitrate)?} MX(Murexide with potassium sulfate) 2
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= AZvks2 Merck 53412 ARSI

3.2, ME 717|

2 AFoA ARE 77 AESNS FYsA §E
E7] $I3k] shaker(M5Y-C, Shin saeng Instrement
co, Korea)e} A witgdvthe, pHe| 248 $Jsted =}
FAAAR] (Aut-501, TOA, Japan)E AR&-3slict. g
3 FEEe e 2 TS SREAVE AR

3l Bekyd e F45(Cd, Cu, Pb, Zn)] #713}st

5o ZEAEE anode stripping voltameter

Table 1. Experimental conditions of trace element analyser
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50 ppm, 30 ppm, 20 ppm, 10 ppm<| Pb(NO,),
£l 25 mo]l YEF T2 A ¥ bRy o}-
UHEFHTEY 5 mE 7Igith o] &g HAoF
EBTE ©]&3l 0.01 M9 EDTAZ=EN o= A3}
ATh

3.3.2. Felo] A%

50 ppm, 30 ppm, 20 ppm, 10 ppme] Cu(NO,),-
3H,08 20 mlol] gHFigo] dRyol dEH-%
| 71eE 2ol gdE 7hste] 50 mi&-E Al
Z3A . AA S MXE ARSI 0.01 M2
EDTA #589E o]g-ate] ARk

Fig. 1. Schematics of batch experiment (A: pH meter, B:
Thermometer, C: Stirrer, D: Sample Solution, E:
Titration System).

Stirrer Plating Plating Holding Holding Sweep Final Stripping Rest
speed potential time potential time rate potential time potential
2000 rpm  -900 mv 60s -900 mv 15 s 375 mv 100 mv 5s -100 mv
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50 ppm, 30 ppm, 20 ppm, 10 ppme] CdNO,), -
4H,08-95 25 mlol] EF-458S 10 miE 713t
th o] &S Ak PANE o] &3t 0.01 M9
EDTA ¥Fgdo2 A3t
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4.3. &0 o|xlz 2zHst
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Fig. 2. The adsorption efficiency according to change of
Germanium amounts.
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Fig. 3. Metal adsorption efficiencies of germanium by
reaction time change.
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Fig. 4. Metal adsorption efficiencies of germanium by
temperature change.
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Fig. 5. Metal adsorption efficiencies of germanium by pH
change.
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Fig 6. Metal adsorption efficiencies of germanium by the
addition of NaCl.
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addition of CaCl,.
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