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Preparation and Electrocatalytic Properties of SrRuQO; Anodic
Catalyst for Ethanol Electro-oxidation
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Abstract: The sol-gel method was employed to prepare perovskite StRuQO;. The phase transition was determined by
DTA-TG and the formation of perovskite structure was characterized by X-ray diffraction (XRD) Cyclic voltammetry,
chronoamperometric and EIS were used to test the performance of SrRuQj;as catalyst for electrochemical oxidation of
ethanol in alkaline medium at room temperature. The Cyclic voltammetry, chronoamperometric and EIS, results
indicate that the anode current density of SrRuO; electrode in ethanol solution is significantly higher than that in
KOH solution. With the increase in SrRuOj; content, the anode current density increases greatly. The charge transfer
resistance in ethanol solution is lower than that in KOH solution. SrRuO; exhibits a remarkable catalytic activity for

ethanol electro-oxidation.
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1.1 T &95RME

R WA 5 I 5.0 mL 9 0.2 mol - L™ A E AL ES
(HBIN = Ak A PR A w) AR W, SRIE A
0.630 g F1 5 8 (CoHyO, - HyO , ¥ H i1 5T 52 56 BF 5% i
AR)H0.20 mL & P Il R AL 2208 T AR,
(FALET | MR AN & ) B i Lol 1:3:3.6)
PR A, FREL 0.211 g fiSFRF Il Kk Tl e e A2
J7,AR), SRIEMA 0.841 g #2027 mL £
B (RHPREE . R RN £ R A R 1:4:
4.8 M W B, SRS A AT B AR IR &
A 2L 40 min, 7921 70 CKIE T 15 2 B
2,150 CTHAS 2T E, Bih b 800 CHESE 2 h, 14
FFEELH” SrRuO;.

SR FH A - 22 A0 M 0] o o R R AT 4 BT X5
LATH (XRDYXHE G AT RAE . DTA 22 #5387 KF
(TR R H BB A Fl A7), i F oy 5 <C-
min™, 25 AU TR IR R 30~1000 °C, X 514&
TG (H AR 2% 18 kW F5 0 X 5 26 fir G, 8 5
D/Max2500PC) T AE 2% 1 2 . #E 1 F 50 kV, #8 HL it
150 mA,Cu Ka %%,1=0.154056 nm, 45 10°~
80°,
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1.2.1 AR &

T il 2% P A 1 3 R AR 1 SrRuO, FEL AR
1 Ru TR MR R A A AR Y S
7 0.020 g-ecm?, f17% Vulean XC-72 B8 SrRuO; £5
BT R R DU S 2 0% (PTFE), % DU 20 (PTFE)/E M
R 45 700 hy I 53 B 609% 19 B TR o RS A R A T
1) 20% (A 45 PTFE H & 897K), i 6 SrRuO,
HL B Ru JCR & 850 %14 1.0 mg-cm Fl 2.0
mg-cm? K 2 SrRuO; #5840 Vulcan XC-72 fif J&

FIR VUG 205 (PTFE) TR A LA il 4 104 FE A 76 JE
i 70 CTHE 4h, LBRZRK5, D& 1.0
mg-cm™ Ru JGE 1Y SrtRuO; L R 1, FREL 0.040 g
SrRuO; F5EK™, ILA 0.260 g Vulcan XC-72 ik &, H
HIGOTPROTAN, SR 0.125 ¢ N 60% 1
VU3 &M (PTFE), B 4 5, FHIR TEALE Fr | il &
WA 1.0 em?, #45 & 2.0 mg-em™ Ru JTR Y
SrRuO; U B T 5 Bk Oy —3,

1.2.2 AR A

LI R = AR &R, DL R R A i
e TAEH, R 1.0 em?, 145 19 StRuO; 1YL
e 5t 4 8 Ru JC % 09 & & 43 5128 1.0 A1 2.0 mg-
em™, S [LHLI R Ho/HgO FaAR il Bl AR A R 7
M b2 TS Lab At = F Ik 1 Ak
SrRuO; 73 51| 75 & S A0 BV WFN & T Vs W 1 40 2
RALZML&ETE 10 mV-s™), IFAE 0.4 V HLAL T Wk
LB e U R A A BT, 32 U BT Y s B R A
0.4 V FZEFIR 0.01~10° Hz, #R1HH 5 mV

ST 4 v F SR VR R PR A W, — P2 1 mol - L
1) KOH W ; 75 —Fl2 BRI & 1 mol- L7 L
BEH 1 mol - L WAL, th T CEERHE L, &
YRS 56 T £ VS VPR S FEBT LA, B 2.91 mIL TEoK
CBE(RHETT R A 2T ,99.7%) Fl 3.42 ¢ EA
B R (AR BT 2R T AR), H 50 mL 25 5t
B il % 50 mL & B
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Fig.1 TG-DTA curves of the gel sample dried at
150 °C for 2 h in static air
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Fig.3  Cyclic voltammorgrams of SrRuO; electrode with
1.0 mg-cm™ Ru in ethanol solution and KOH

solution
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Fig.4 Cyclic voltammorgrams of SrRuO; electrode with
2.0 mg-cm™ Ru in ethanol solution and KOH
solution
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a, a': StRuO; including 2.0 mg-cm™ Ru in KOH solution and in
ethanol solution; b, b": SrRuO; with 1.0 mg-cm™ Ru in KOH so-

lution and in ethanol solution
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Fig.5 Time vs current plots of SrRuO; electrodes

recorded at 0.4 V
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