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1 Ru-Ti-IrSn
Tah 1 Fomula design and experimental results of the Ru-Ti-Ir-Sh oxide anode coatings

Coating .Ccmposition of coating Accelerated life Current efficiency
Ru/mol% Ti/mol% Ir/mol% Sh/mol% /h 1%
Na 1 307 21 2 18 9 29 2 64 0 92 6
Na 2 17. 6 59 8 167 59 330 83 3
Na 3 41 6 6 6 14 6 37 2 27.5 88 7
Na 4 38 4 38 4 12 6 10 6 340 89 5
Na 5 58 1 171 89 159 17.0 90 5
Na 6 33 69 4 55 219 20 0 90 8
Na 7 220 47. 1 23 28 6 100 92 4
Na 8 92 6 4 4 a7 23 30 90 8
Na 9 19 3 65 7 65 85 37.0 91 2
Optimized 26 53 9 14 7 28 8 555 88 7

1 Ru-Ti-Ir-Sn SEM
Fig 1 SBM microgrgphsof the Ru-Ti-Ir-Sh oxide anode coatingswith different compositions as Tah 1
a) Na 1, b) Na 8, c) optimized coating

14 ’ ’
N ,RU-Ti- Ir-Sn
10 mm x20 mm ) 3 5%
, 20 mm. 1mol- Lt N& ’
wo 20 | M -6 « ). )
20 000 A~ m- 5oV -Q03 2V, Q5mv- s
' ’ ’ 02 12V, 20mv
10 0V ) 1
s .
2) M 21
Ru-Ti-Ir-Sh 1 Ru-Ti-Ir-Sn
24 h [} " W . ]
Q02g L 'Mn’ :
. 24h . Na 1 ( 1a Nas8 ( 1b)
3)

© 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



- 178- 2005

2 Ru-Ti-Ir-Sn SEM
Fig 2 SBM micrographsof the deactivated Ru-Ti-Ir-Sh oxide anode coatingswith different compositions after accelerated
life test @) Na 1,b)Na 8,c) optimized coating

2 RuU-Ti-Ir-Snh EDX
Tah 2 BEDX analysisof the optimized Ru-Ti-Ir-Sn oxide anode coatingswith
different compositions (as Tah 1) after accelerated life test(%)

Element Ru Ti Ir S (0] (¢]]
Fresh coating 316 26 12 3520 349 30 45 157
D eactivated coating 1 58 50 82 12 31 0 43 34 12 Q75
1 ) HZO )
, Ir H,RuOs RuO, RWO,,
: , : Ru ; 2)
a1 ,
Nal Na38 , ( Ru . Ir
1c) , .
Mr* , 22
) ' 1
: M : Na 1 ,
M : 64 h, Ir
, , Ir , Ir
TO, , .Na 8
2 Ru-Ti-Ir-Sn Ru, ,Ru
SEM . , . Na 1 ,
, ) , Ir
, BEDX ( 2 , Ti
, Ti , ,
Ru Ir . , . Ir ;
Ru Ir . Ru .
£ 1) 23 M
Ru R, , : Na 1 ,
3

© 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



- 179

2 : Ru-Ti-Ir-Sn
92 6 % ( 1), Ir , , 92 1%,
L .
, M , Q02g L’
88 70%, Ti Mr* 10d
. 85% , )
Ru-Ti-Ir-Sn Ru-Ir-&n
Ti L L} L}
. Ru-Ti 24
, Ru-Ti-Ir-Sn
4 3 5%NaCl
r . N . Tafel ;N = a+ b logi
a : b( ) ,
' (51 3
100 optimized coating ) ) Ru-Ti-Ir-Sn
m ]
. ;’g N3 ,Na 8 ,
g 60 . Ru
8 o ™ p : , Na1
©
40 NaZ Na§ Na 8
E 30 Nad !
0 : , Ru-Ti-Ir-Sn
No§
1(0) 'l L A L - i I 1 A 1 N S—— ! TI ! TDZ
01 2 3 4 5 6 7 8 9 101 14r
t/d
3 Ru-Ti-Ir-Sh Mr* optimized coating
24
Fig 3 AntiMn’* contanination curves of the Ru-Ti-Ir-Sn 2
anode coatingswith different compositions E
10F oy
3 Qo02g- L™ Nos
M n2+ N
) -4 3
logf(i/A « em?)
2+
Mri ’ L 4 RU-Ti- Ir-Sn 3 5%NCl
,Mn
, Ru-Ti-Ir-Sn Fig 4 Potentiodynanic polarization curves of the Ru-Ti-Ir-Sn
M . anode ooatings with different campositions in 3 5%
1, Na3 , NaCl slution
L y S]
) (Qz Hes 04 9’1)
, Mr* Q ,
: : Q
Q02g L' Mn' ®l 5 3 5%NeCl



- 180-

2005

3 Ru-Ti-Ir-Sn
Tah 3 Tafel slopes and wltanmetric charges of the Ru-Ti-Ir-Sn anode ooatingswith different canpositions

Na 1 Na 8 __Optimized coating
Fresh D eactivated Fresh D eactivated Fresh D eactivated
Tafel slope b 114 5 231 4 124 7 389 2 114 0 131 5
Voltanmetric charge
L 78 1 87 61 3 31 90 6 30 8
Q/mC- an
’ 3
e 3 :Na 1 Na 8 1) Ru-Ti-Ir-Sn
Q Ru Ir
, Na 1 2)
Ir Q MrE*
! ’ 3) 1
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Investigation on Ru-Ti- Ir-Sh Oxide A node Coatings
for Electrolyzing Seawvater

WANG Ke " *,HAN Yan® ,WANG L ei-yuan *, ZHANG Xiao-ling*, SUN Yu-pu*
(1 Deparment of M aterial Science and Engineering of Shandong U niversity, Jinan 250061, China,
2 Qingdao B ranch of Luoyang ShipM aterial Research Institute, Qingdao 266071, China,

3 Hongben M achinery Canpany L imited, Rizhao 276826, China)

Abstract The anode coatings of Ru-Ti-Ir-Sn oxide with various campositionswere prepared by themal de-
camposition The physical and electrochamical properties of the coatingswere characterized by scanning electron
mictoscope (SEM) , energy digpersive X-ray detector (EDX), accelerated life, current efficiency, antiMn’”
contamination, polarization curve and cyclic wltanmetry tests The results showed that the anode coating with
optimized fomula possessed excellent overall properties for electrolyzing ssavater

Key words: Oxide anode ooatings, Current efficiency, Anti-contamination, Optimized coating
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