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Effects of YSZ surface roughness on characteristics

of oxygen sensor”
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2. Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002 , China)

Abstract;: By means of surface roughness test and cyclic voltammetry method, the effects of the YSZ surface
roughness on the characteristics of the oxygen sensor during the Pr/YSZ electrode preparing process with Pt paste
are studied. The study indicates that in the P/YSZ electrode preparing process, the diameter of the diamond
polishing disc used has no obvious effects on the interval parameters of the YS7. surface roughness, but on the
contrary, the vertical parameters of the YSZ surface roughness are increased with the diameter increased. The Pv/
YSZ electrode has the worst cathodic activity( the potential is —0.4 V) when a 44 pm diamond polishing disc is
used. The electrode obtains the best cathodic activity with a 10 pm diamond disc, through which its cathodic
activity ( the potential is —0.4 V) is approximately twice as active as that of the electrode prepared with a 44 pm
diamond polishing disc.
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Tab 1 Suﬁace roughness of YSZ after polished with diamond

chips which have different diameters
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Fig 2 Surface roughness of YSZ after polished with

diamond chip which have different diameters
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Fig 3 Voltammograms of the Pt/ YSZ electrodes prepared with
different diameter diamond polishing disc under the same
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Fig 4 Effect of potential scan rate on the voltammogram of the
Pt/ YSZ electrode prepared with 10 um diamond polishing disc

HIE 3 HJHL 432 100 mV - s 7B, % PU/YSZ HURAR
IR 22 M 2 24 K B0 ) ) e 2 B L LW 8 09 B A
WL AR A O, B R N, TR ARl & b, 4
PRGN B2y 44 wm B, B AR TG PR (RLAL A
—0.4 VET) B A%, 10 wm B £z &, 200 44 F7 1 B2 AR B4
2 5%, EAd AR U A T & 2 18], 52 B T WA B kAR
HIET YSZ B THTRLBE it S AR M B A A R ARy 55
S i 4 AT UL, L SR E R X PY YSZ A AR R PR AR 4
SAT R EHW, I HE N T 50 mV - s, BARE AR E R
W | ST R, B AR e A O S, {EL B ARG AR TE W B
k. RUIBIR S RLA ] 3, Pr s AR R 0 A —F AW
0,0 {E PUYSZ HUAR & Z b, PH AR W8 2 PR A% oo 72
(0*7 —2e—0,,,) {974 O, 15 Pt LW Bff it (B 6 )8 ) 3K
T A8 L AR 2 T8 A DX 3 9/ T 85 5 R AR e T 2 B A3 it 7 e

7= A IR B FE B AR R T 1Y O,,,, (R (O, +2e—0" ) HUHG
S, 1] 4 v B UL 300 A 9] A 06 e v I 41 8 A PR T 344 A 1 0
SR PEAR A R R o e A R R TE PR TE O, S
516 Yy 5 U R, AR 97 % 2 B H ARG BN AS R 36, A1 W A% Ay BH
LR A I SR IR R S P AR AR S S DR B O A £ 1L
HH B — B AR U, L P P AR 3R 1 T REAFLE Y PRI L
G W IR R 0, RS PLEsfy,
FrLL, SECBR R DA —HEDF 0,..

BT & NI B R RLAR R/ N YSZ, 3 TH1 56 R (1) 52 iy 5
/N A YSZ 3% T AR JH 3% 1 R v R M T R O, LR Py
BTSRRI PrOSURORLAE SR B8 /), HL S YSZ RIE #Lr 1%
i, K oo ot FL UL ik T ARG R, TG S 8 P/ YSZ/ 5
MFAC RGN, AR BB RN, BARAS SRR BT HT P ¢
Bher PrFRCKRL AR KT 15 pm  {H T YSZ 2 0 196 40
JE RS BRI , H PuHL FRORDRE S ROR L
45 Pt ORI BE 74 BA R BRI, SO0 IR, YSZ K i
FELRE R S I 2 P OB R g PUIBURL S YSZ i3 fi i
FUsN, 45 & 15, § B PYYSZ A A BLRE IR, Pr/
YSZ/Z R AR 40, A AR PR BT R, M RB R

T, ST ERIAE AR K (KT 10 wm) i,
YSZ F RS R I, AR LR MBE TR Hily
Pt SO YSZ f4 fal 170 A8/ N A5 B 2 RIS & 7 i
SECPURORL Y YSZ (92 B e v R AR, YLD, RS0
PSR B BB Y7, 210156 150 8 8 0 F A 1 BB PRI 17 20
£ T A ARG B RSB/ D ONT 10 wm) B, IR 98 P
KI5 YSZ (4 A T A R o L4 G ek (Hih F YSZ
FRHFARRARIE R B K, 8118 PrYSZ/ 28 R AR B W/,
RT3 50 AR A T BEL B8 R, Yo R AR s 4 BT < 4
HIAEHR 10 p BF,YSZ RTARA R, H PUBIRL Y YSZ ki
Z AR E5 A IR WU AR BT /N, PERE R A
3 & #

1) #& P YSZ Witk & B v, BT PR WA Ropide K
ANKF YSZ 2 TEUHLRE B2 ) BE S 80O B B e, B YSZ &
THT , R A1 40 R VA 15 0 0 A8 R0 B U L R B U AR 5 AR
4% 22 (W] 0 B A7 G R B R b A AN RS/ AL YSZ
KRS i 25 B S RO B 4 W1 A0 8 - RAR I 1 AT 3K

2) #E Pv/YSZ HUR I £ S R o, BB T G WAL B o
BB/, B AR M SR K, 2 A W A B kLA
10 pmb , B AR BE R AT
8% 3k
[1] Wang T,Novak R F,Soltis R E. A study of factors that influence

zirconia/platinum interfacial impedance using equivalent circuit

analysis[J ]. Sensors and Actuactors B,2001,77(1 —2) ;132 —138.

(T#EHB W)



8

ZF % 5T PANV/PAO &4 Wi i i P e (% R 55

2.4 BA¥A

AR AR B AR A S R R U M T e SR A%
RIS IR PR PR AR, B UL, AR AR S R B0 R AR
Ko NTHBRBERZ W, EBRERTELE - EBER
P9 2 9% (ePTFE) R LR i R B A B K B R BB
bl T AL T R A R A R IR, R R
B A PR B R RES B M B/, 1k 5
22 PR, T BA Pk ESERE RS Z B E MR K,
WA 5 FEEK 1R,

2.0
o o
& Pl
o
gﬁ 10 | T
i -
B T 2
= e $TTTTTE
0 50 100
BHE /%RH
ES5 WRERERm LR
Fig 5 Comparison test results of influence of
environmental humidity
3 &% it

1) AL k4% % PANVPAO & & W R, (15 15 48 7
=R T RESHITH S (R BRI, TR 712 Gkt kL
TSI B4 BR A o

2) SEUEM B R N R R U B, B
Bt
3)ER LR GECH 0% ~2 % TLE N, 15 B2 I 0 ]
AR EEIR RN
X THEREAEPEENZW, ARREENEEE
HT—REERIUE 4 (ePTFE) L, HER TR E
BT, 7ESEBR R H E] AR AR LA TR B .
SETH.
(1] s BEMESFHBENH S RIERMERE(D].
P B, 2002,
[2] B 3 BERESERSEERBNN & RENR(D].
FRAR : 1 TR K2, 2008 |
[3] fI¥edy. £REEE B HEERB MR H & REES TR
B AR FALD]. BT ARk ,2007.
(4] FeBRE, WL, REBEM, & RAE-FAHE 6 HE QCM
SRR )], SR AR 2, 2008,21(12) : 1963 —1967.
(5] BRAFH.XENRN, BHR, & EdREERBFHIFRHE
RLI]. ALSEEE 2002 ,14(1) 168 —76.
[6] ZF B —FFEMNHEEEREGRSE(I/OL]. fFERHHE
B XFELR. [2010-10-18]. http; // www. paper. edu. cn/index.
php/default/releasepaper/ content/

1EE® T
ZE (1987 —) & ILHHRMA, B LR A, FRFET A
HEMEA S ALY E

A I o P o s P P P s o e o A P T e T ™ s ™ P P o ™ e o o e P o P e P S P e e S P S P T P e e

( b#%% 52 ;)

[2] Jaccoud A, Féti G, Comninellis C. Electrochemical investigation
of platinum electrode in solid electrolyte cell[ J]. Electrochimica
Acta,2006,51(7) ;1264 —1273.

[3] Sridhar S,Stancovski V,Pal U B. Transient and permanent effects
of direct current on oxygen transfer across YSZ-electrode interfa-
ce[ J]. ] Electrochem Soc,1997,144(7) ;2479 —2485.

[4] Schwandt C, Weppner W. Variation of the oxygen exchange rate
of zirconia-based electrodes by electrochemical pretreatment] J].
Solid State Ionics,1998,112(3 ~4) ;229 —236.

[5] Drevet C,Hénault M, Fulatier J. Oxygen electrode reaction on sta-
bilized zirconia under high oxygen pressure(up to 100 bar) [ J].
Solid State Ionics,2000,136 —137(2) :807 —812.

[6] Sridhar S,Stancovski V,Pal U B. Effect of oxygen-containing spe-
cies on the impedance of the Pt/ YSZ interface[ J]. Solid State I-
onics, 1997 ,100(1 —2) ;17 —22.

{7] Badwal S P S,Ciacchi F T. Microstructure of Pt electrodes and its
influence on the oxygen transfer kinetics[ J]. Solid State Ionics,
1986,18/19:1054 —1060.

[8] Jaccoud A,Féti G, Wiithrich R, et al. Effect of microstructure on
the electrochemical behavior of Pt/YSZ electrodes[ J]. Topics in
Catalysis 2007 ,44(3) :409 —417.

[9] Yoon S P,Nam S W,Han J,et al. Effect of electrode microstruc-

ture on gas-phase diffusion in solid oxide fuel cells[ J]. Solid

State fonics,2004,166(1 —2) .1 —11.

[10] Breiter M W, Leeb K, Fafilek G. Voltammetric studies of electro-
chemical processes at the interface P/YSZ between 300 C and
600 °C[J]. Journal of Electroanalytical Chemistry,1997 ,434(1 —
2):129 —137.

[11] Breiter M W,Leeb K, Fafilek G. Voltammetric studies of the Au/
YSZ interface at temperatures between 300 C and 600 C [ J].
Journal of Electroanalytical Chemistry,1997 ,436(1 —2) ;155 ~159.

[12] Jacobsen T,Zachau-Christiansen B,Bay L, et al. Hysteresis in the
solid oxide fuel cell cathode reaction[ J]. Electrochimica Acta,
2001,46(7) :1019 —1024.

[13] Kenjo T, Yamakoshi Y, Wada K. An estimation of the electrode-e-
lectrolyte contact area by linear sweep voltammetry in Pi/ZrO,
oxygen electrodes[ J]. J Electrochem Soc,1993,140(8) ;2151 —
2157.

[14] Jiang Y,Kaloyannis A, Vayenas C G. High temperature cyclic vol-
tammetry of Pt catalyst-electrodes in solid electrolyte cells[ J].
Electrochimica Acta,1993 ,38(17) ;2533 —2539.

(18] T 3, #3308, Ea0H, %, P YSZ [ m i i R 1 e
S AZEGFET]. AL ,1996,2(1) :32 —40.

fEERA

Tk F(1980-) B, ZHAA L, TERIF, TENES

BRI



