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ABSTRACT

Cyclic voltammetry has been applied in the basic studies for the treatment and recovery of heavy metal component contained
in wastewater by electrochemical reduction. The electrochemical behaviors of zinc ion for zinc metal electrode and carbon elec-
trode were characterized by voltammograms and it was showed that zinc ions were reduced to metallic form below -0.76 V vs
SHE. The change in the features of crystalline form of metallic zinc upon oxidation and reduction reaction was observed by X-
ray diffraction method and the AFM analysis verified that zinc ions were reduced to metal on copper plate. The results of this
study were regarded to be important and meaningful in the treatment of heavy metal containing wastewater and, as a result, in
the obtainment of metallic product by electrochemical method.
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Fig. 1. Schematic three-electrode cell used to cosider the
kinetics of a reaction the current vs potential (I vs E)
characteristics may be measured at the electrode of
interest (the working electrode).

rochemical cell®] %% Fig. 1 o] YeRt} A+
AP HE 20V~13V #8392 sgon cyclic
voltammogram< scan rates ©2|3td 712X (X-Y
recoden)®] <J&] ZE A ok Cyclic voltammogram-2-
Potentiostat(model CV-27, USA)Z ZAdFH o0
three-electrode cell& AME-3t9 T YA FL zinc
mass®} carbon rodE AME3l ZFZRE pellet®Z WS
o] fleol epoxide resind EolA solid FENZ A2}
st AMgSIlTh AAAFe] SR 99.99%2 vi§- 2
sEgdon g WAL 02cm’zinc)t 0.38 cm?
(carbon) ©|ATt. FAAHF ARG Fell= EH A
H BZE 1200 grit silicon carbideZ A|AEH O™
0.05um alumina powder® AME-3l4 polishing 33t}
HZHAFOZE= Pt rodE AMESIHOH VEdFo2s
AgCIAgIKClsat.(Eo=0.222 V vs. SHE) A=+& A}&3}
Aot A Agsh7] Ao A=Fo] B2 S92
4718 FRA8] sl 100~200 mimine] -34S
AXEt AATpag 28 AIE]E SR8 oH &
A2 magnetic stirrerdll 93] YAETE EFSIAL.

22 Yy

FEHTE o]835le] ofd o] o] A7kl wl Wsls)
£ 54& 2#AsET Cyclic Voltammetry Z4A] AF
37} dojube AMelME AgAIoz oldBE:
99.99%yS AMEEG o o] dojuks HAYelMe
TEHEE 99.99%)yS ol&3tnt. ofdd=) e
A7e 27 1.5X1.5em Jon, A7) spshitgo] FU



TEREA kel A% BPKENE HEh [l B3 ARE B 31

i)

oM WHgo) dold ¢ UEE 3] S8 TE
T oR] RRE gpet® BRTE ofd &
2% 7Zn(NOj)6H,05 AHESHY F%Z2 10°M=Z
Astdon g8 pHE 492 xdstgch A7k
Fe AHKB7) Y98k cyclingA 7+ 5, 30, 60, 120
2oz gE|sigin). ofxdol 9] Atslel BYe AHn
1 slste] gt Asbd el FLANA cycling?l
7+e geeldt. Ar13ks) vk £ Aojzl Falsks of
Ao THE FF8l7] sl XRD(X-Ray Diffraction,
RIGAKU, X-RAY DIFFRACTOMETER SYSTEM “GE-
IGERFLEX”, DIMAX-RB)Z #43ldv}. =3 Cu &
ol Y ollg 41 7] $15led AFM(Atomic Force
Microscope, PARK, Scientific instrument LS)g ©]-&3}
o ¥ug #Esignt

g
o
e

Ol

}‘

2 8
o3

o2 N

He

N

3. &% ¥ ¥

3.1. 0| 2

7183 (electrolysisy= 2F-ZHE] A7AERE F
et Be8 Er s wslE Yorle g o
3t} AFelne) drlsket whee sludos = ¥
oM dojdr} dwkRoR F HFoMef g
+ne © cCE FAsH, B FAFox9] vhg-2 bB-
ne < dDZ “ebd  glow, AAnkg-e g3 2ot

aA +bB < cC+dD M
oleig gl ola HE A% ol WaEe 4 Q)
3 Zo) 98E F glom, o7]ol Nemst 2& 283t
B0 4 339 Zo) MBI 4B Fmo) oz
71d8E vehrd &

AG®=-RTInK = -nFE° 2)

AG®: standard Gibbs free energy in a chemical process

E° :standard potential of an electrode

F :the Faraday; charge on a mole of electrons,
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R :gas constant, JK 'mol™

T :absolute temperature, K
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Fig. 2. Concentration profiles for several times using cyclic
voltammetry at reduction reaction.
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Fig. 3. (a) Cyclic voltammogram in reversible reduction reaction,
(b) Cyclic voltammogram in reversible diffusion control
reaction.
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Fig. 4. Cyclic voltammogram at a scan rate of 50 mV/s for
0.2 cm? zinc electrode in pH 4.9 solution containing
1x107M Zn?".
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Fig. 5. Cyclic voltammogram at a scan rate of (a) 100 mV/s,
(b) 50 mV/s, and (c) 25 mV/s for 0.38 cm? carbon
electrode in pH 4.9 solution containing 1x107>M
Zn*.
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Fig. 6. (a) Cyclic voltammogram of 1x10™ M Zn®* on 2.25

e’ zine plate at a scan rate of 50 mV/s, (b) XRD
scans of metal electroxidation on zinc plate.
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Fig. 7. (a) Cyclic voltammogram of 1x107> M Zn?* on 2.25
cm? copper plate at a scan rate of 50 mV/s, (b) XRD
of metal electroreduction on copper plate.
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Fig. 8. (a) AFM image of zinc precipitation from zinc nitrate
solution on copper plate, (b) Height profile.
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