1o

VEr Sl (Y8 aaudhs Jle) ¥4 alas o jlach < S0, 95 asige § asle dsliliad

gl g,y 5 oaliiand Ly (33 (SLASST 1S53 51585 53 s SIS 5l S Juw (2 il il g 59

SIS 5o At Juw Gl o ddacsls ) ooy 5

slandd gy puslasal Ghigy )

" le e (o yosien SIS Sl gl T palas (5 pplie dlaa TToulj han g 8 5508 9l

Q‘)f‘ ‘U‘)‘@:' ‘)L.:L‘ Sl u:sa_u.c ali.fi-lb ‘C:—\‘ALI—U (_;L@fJJt\é K J‘J.a U_&K.ai.r‘d C.Aza.o ‘J—A—t‘)‘ u.uLu.:LJ‘S )
Q‘)f‘ ‘u‘)@S ;)L.Z‘ S u:\.ﬁuA bm‘d ‘C;\ALA.H L;LQ:tJJt\é K) J‘\,.a u.é‘i..lu‘é tnzé.n ;)l:uid‘JY

kjafarzadeh@mut.ac.ir :J gicwe saiews o %

VEN VYV ighds ol VES /o V/YO bl s

°

L&.XJTJ“_;YLCA;QMbjL:}&dA rl:u‘ f”}:’f“"bd’f‘» élﬁ.\;T}‘ oémﬂ\bj&W);g‘ J})AJV.;-L» C)‘}fj:}}j’ig‘
w13 BT ol (Says5 5y s s 0L dinsls Sl a G ol 55 .ol Cad] Sl James ol 55 LOT (B3, 5 4 Conslie
03Bl 4 s B 0315 gy oo Y 25 S0) 2 obert s S 5 B 4 o8N b Il shte s 4 Sl 02
L)}A)TMNUQ_ACJAPL;ULMJJJ:JTY}\/Y "/0C)Liﬁ@‘)M«}}?}s6LAJJT;))}>')@)}):J}J§‘QL‘:_RW‘J;‘w‘)j
hd}“})’hﬁiﬁd‘ﬁ;&bw sF gv&uou,')nljf@;u«w;ra Sles 53 5 SIS (Gl Jglome 53 ok LAiS jas und
bty S ilial 5 (CV) (glas o (5 el s a0 g3T domn 8 T gloc s S0 58 calom o OLL 55 s 5 285 plonl
(el Vo 0L S g oy 2SN (5l ) Sl st (555 2 U ebl kS 1 s Sl e w258 15 addllas 3,50 (EIS)
Soslre 53 os (0L o tmils p 53 48 313 DL oeT s 4 5. g W 3o SHSEM) (s 05 5831 080 s S sloas
bost S5 4 g n Sl 1M 5 IS (la SUaS” K85 G b 51 i (83555 Ol sty SRIIL 5 Sl (gl (T
S KX C'—')Q)yﬁ@pﬁxs—‘;cmi‘_;uﬂy,wj\,o.u I b o jadeiin Sulg 55 3550 Jooks VU &5
ot 53 gy WY Dosil 5 25 8 e 5L 5 @Y s oS e had 53 ND2Os Gile 5 gy &Y W55 0L o 5 By
u,m,%ﬁmf@ﬁf‘g}mwung;l&mxT‘chuﬂﬂT\/Yggﬁwl;gq}ﬂtﬁuw

.CMU\:)}&J{YQ;:)}}Q

.@@)}Ql L),«.;‘-\?A‘ ‘&5“".']’: ‘_gj;'.alﬂ) (w}.ﬂ ‘;:)jé- LOLLﬁ- 4;'.:“.5‘: ‘VJ"M C)‘jlf T :Oj‘su&h’.‘r


mailto:kjafarzadeh@mut.ac.ir

VEe s (Yoo aal Jls) Y4 oalas o jlach (S0 93 et 9  gle doliluad

uilgal g ) 5 oaldiund Ly (33 (SLAST (S 93 U385 53 s SIS 5l S Jun G 2 il il s 59

AR

EIS Analysis on the Effect of Current
Density on Corrosion Behavior of
Platinum Anodes in Sodium chlorate
electrolysis cell

N. Goodarzi!, K. Jafarzadeh?*, H. mazhari Abbasi?, A. Kashi3, S.M. MirAli3

1.3 MSc, Faculty of Materials & Manufacturing Technologies, Malek Ashtar University of
Technology, Tehran, Iran.

2Associate Professor, Faculty of Materials & Manufacturing Technologies, Malek Ashtar
University of Technology, Tehran, Iran

* Corresponding Author: kjafarzadeh@mut.ac.ir
Submission: 2021, 10, 17 Acceptance: 2022, 04, 16

Abstract

Platinum anodes, including platinum coating on the substrate of niobium, are used for electrolysis of sodium
chlorate. Due to the high price of these anodes, their corrosion resistance in this environment is important. In this
research the effect of current density has been investigated on corrosion the behavior of Pt/Nb anode. Platinum
coating was deposited on the niobium substrate by electrodeposition method. The samples were then exposed to
accelerated life test in chlorate electrolysis cell at current densities of 0.5, 1.2 and 2 A/cm? for 3, 10, 40 and 70
hours at constant temperature of 35°C. Cyclic voltammetry and electrochemical impedance spectroscopy was
done on the samples at each time extension. The samples finally were characterized using SEM. The results
showed that at any current density, the solution in the vicinity of the anode is acidic and with increasing current
density, the corrosion of the coating through the formation of chloroplatin complexes, from local to uniform, is
converted at a high rate.As well as, it was revealed that the Pt/Nb anodes are deactivated in to two manners;
Spontaneous dissolution of platinum coating and growth of passive layer or dissolution of coating together with
passive layer. The electrolysis with current density of 1.2 A/cm? is the best operating condition in which the
platinum anode has its highest corrosion resistance, lowest destruction and optimum catalytic effect.

Keywords: Platinum, Sodium chlorate, Current Density, Corrosion, Cyclic Voltammetry,
Electrochemical Impedance Spectroscopy
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