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Cyclic voltammetry characteristics of MnO; electrode mixed with PVDF in sulfuric acid solution
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Abstract - Dimensionally stable anode (DSA)
can be used for the electrowinning of
non-ferrous metal like as a Zn, and electrolysis
of sea water. MnO: electrode satisfies the
requirements of DSA, and has a good cycle life
and a low overpotential for oxygen evolution.
MnO:z electrodes coated with DMF and PVDF
based on Pb alloy produced at several
compositions and dry temperatures. The
viscosity of solvent used as a binder of MnO2
powder increased with the increasing PVDF
contents. When the ratio of PVDF to DMF
with the 5 times dipping at the solution mixed
with PVDF and DMF was 1/9, the coating
thickness was 150/m. When the ratio of PVDF
to MnO2 was lower than 1/6, the electrode
didn’t show any reaction irrespective of the
concentrations of DMF. However, When the
ratio of PVDF to MnO: was higher than 1/6,
the electrode showed a constant current
reactions and homogeneous cyclic voltammetry
even though at a high cycle. The reason for the
high current and homogeneous cyclic
voltammetry is the good catalytic reactions of
MnO2 powder in electrode. The reactions of Pb
electrode coated with MnO2 and PVDF based on
the pure Pb electrode.

1.4 B

HAZ4E Ad R Te d5 N d dFo2 Ay
e AFL TiAl A33 PbAl AFo] FE£E o|F
Atk ol AL AIFTAZAY AAAHL 48R
T f&0] ¥a, £9o] FHe BdHE sAx Ut FH
2] DSA (Dimensionally Stable Anode) Ao
ga Eele ALAEY dFd dig A3t @2s]
golrk. DSA AFL AFY AlS $HE "oj=g=
Fh<lo]l He g4 7l 2 Al FAYe] de 4a
7t2E BRAFIER, YR ol FoUME #F
AzHoln], Aol 4§ Lol e FHE AR
Q7] W&ol Tl wEo] A8 5 UA 44 T3
9] Abgo] JHEEAl Hol AFHA F&9 T F
459 AT vlE) g FH 5L I+
& A & #d. 2y 4 AFREA AL A™A &
F2 Tig 7|#e= 33, o] 71% g [rO+ RuO:
WwERn 2 9 t}A] MnO: & H9ste] Al&3
YAY, Ti AF il WFAE AMEsn 7] o
7tFol UF ¥ @4E /X3 St} o3 n
AFE AHEste vAF 49 Adel He 2 &
48 AFoz ALl HAAY #FEHIF 4% god
ol FEI YHlde FE&E-N=AANEe] Hi3)
=H4 Ze2"3) A8 E T 539 B3 7 &)

S ofp
do 1o .2

W=l ojof grH(1-3).

ot B dFe AL FdHge] e ojikzwzt
(MnOz) 22¢ Zul2 Algdz, o] #ie A2 34
< 98l DMFst PVDF2 A3 Az, A7,
duix] Fekge] wrA] AFEAY ALHYA AL S
A zstey, A F=8Aore] cyclic voltammetry
A& AT

2.4 9

Z1fe g AE¥ Pb A33 MnO: ¢ PVDF, DMF
9] &3 &9 AAHE =ol7] A8 PVDF : MnO:
o gEE 1 @ 1014 1 : 4071x] FFH oz W3l
AR, 899 Axo AuiAQ Y%L vix= DMFY
TS Z4zte] 13" PVDF : MnOq9] #u|ojx v
SIAlA A8 A=At Pb AFE 4% HNO; £9
o g, M3stn FHF2 ARAN F, 1.5m/sec
4% 2 dipping W< o] &3l 432 &AE 53] =
g3 70, 80, 90. 100TIA AZAIAT. DMFs
PVDF7l E38 299 MnO:Z &8t A2 AF
9 &9 JAFEE Fig. 19 detdzn, Azd £49
Z4€ DMF : PVDF : MnO09 #3v|g 7|Fo=
Table. 1 e}

Azg AF9 uld T2E FAAAIUZ(SEM) S
ol g3t Ao, AF Ay A FEAHL 7
otsl7] #18l Potentiostat (Perkin-Elmer, 273A)%
Abg3lal cyclic voltammetryE &3t ojw 3
2 AFL I3l =A@ AF(saturated calomel
electrode, SCE)& Al£3l9 1, counter electrode
Pt A3 & ALY, AR IN HS042 3332,
scan rate® 30mV/sec, cyclic voltammetryEe 53
AQslgel. cyclic voltammetryE 317] Aol open
circuit potential® £33l Az A=z FJooy,
-2~3Vel ¥edA voltammograme ZAec).

T
f A
Pb MnO: electrode coated with DMF and PVDF

Fig. 1 Cross-sectional view of MnQO: electrode
coated with DMF and PVDF
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Electrode coated with DMF and PVDF
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Fig. 2. Microstructure of MnO2 electrode with the contents of PVDF and DMF
PVDF.DMF = (a) 4:96, (b) 6:94, (c) 8:92, (d) 10:90



100CE2 WaAA Azsn, 2 A2 CV &
A A A9 Az 2xd @2 E4e 2 o)zt
et

2.0x10°"

1.5x107 |
1.0x10" +

5.0x107

Current (A)

00}
-5.0x10% }

-1.0x10” |

-1.5x10"

Potential (V)

Fig. 3. Typical cyclic voltammogram of Pb
electrode in IN H,SO; (2 cycle)
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Fig. 4. Cyclic voltammograms of electrode dried
at 80T
PVDF:DMF:MnO2 = (a) 4:96:32,
(b) 6:94:48, (c) 8:92:64, (d) 10:90:80
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Fig. 5. Cyclic voltammograms of MnO32
electrode with the compositions

( PVDF : DMF : MnO: = (a) 1:30:20,

(b) 1:37.5:25, (c) 1:45:30, (d) 1:60:40)
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