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Sulfur-based hybrid cycle (SHC) process has been attracted much attention as a mass
production process of hydrogen, which consists of an electrolysis step, 2H20 + SOz —» H2 +
H2S04 (353 K), and a thermal decomposition step, H2SO4+ — H20 + SOz + 1/20:2 (1123 K). To
achieve high efficiency for hydrogen evolution, a development of the electrode materials with
high corrosion resistance, high electrical conductivity and low anodic over-potential is a key
technology for the electrolysis in H2SO4 solutions.

We found that some kinds of A-site deficient Ti-based pyrochlores (A3+sTi*207) showed high
corrosion resistance in a 50 wt% H2SO4 solution at the oper ating temperature. Also, it was
revealed that the electronic conductive ceramics had good electrical conductivity of 1 S/cm.

In this paper, we measured the electrical conductivity and corrosion resistance of perovskites
(A2*Ti*#*0s3), such as Gde«Ti2O7-5 and Sri«TiiyNbyOs+s, in a 50 wt% H2SOa solution at the
operating temperature, and tried to coat Pd particles on the electronic conductive ceramics by
electroless deposition technique in order to apply some catalytic property to the ceramics and

measured the electrochemical properties of the Pd-coated electronic conductive ceramics.

Key words: Hydrogen production, Sulfur-based hybrid cycle, Electrolysis, Electronic conductive

ceramics, Electroless deposition
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EREEDOFHEN R H7=(K 15(dEB LB, 728,
EEMD > = PdE(X 15(c)~(e) & Pd (X 15(b)) & %
g5 & Al OB IS T HimEEL Pd EO
FIMREVH, Ziud, PdEAEIRCH Y Pd @037
W2 EICERT 5 EEZ biLD,

Pd 48 L= 3paErEo~~n 7 254 MSrTiOs) &
HEMEDY T 2 v 7 A(GdexTi207s. SrosLacsTiOsss) &
T D & BEMEET I v 7 ADF RS Y — RE
BERIIRENWZ &0, M OEEM) T Y — NEFMEZ
WAER KT L0 L MRS, 72, PA/SrTiOs<° Pd
& 28 U720 Sro9TiooNbo1Osss & 41 Y — Ry L7z
BS, 7Y — NS IER COBEREB A ERIZ L L TN
(b BRFREROEIN LTz, Ziud, 7Y — Bl
T Ti#>THOIERE Y | & HREVE U7[8]729
EHEER SN, BY A M2 lio Nb &2 R—7F 5 Z LIz
L0, ZoOFRIBENTLbDLEZ NG, 2B, K
15~@RT L9, Pd @B LIZEA, 1Y —FK

W DT 7 — FUSOBATRAIIR L E— 7 3 S5 05,

ZAUIKRFRRICER T2 b D EE 2 bivd, £, 6V
FCHEMEIT-oTH Pd BRSSP REED
BN ERbho T,

3.4.4 Pd & > ZEOMHELMEEHE

VERLU 7= P/ miEMEv 7 2 v 7 A A B4 B
ST d % 80°C D 50Witd% H,S0, /KA 112 1,000 FFRTE
BESEDHZEICEY ., Pd O S BOMMHEENEZH~T-,
AR D/KERIRIT KT L ICP R 24T - 72485, Pd.,
Gd., Ti FOEIRD LT, 7% L7 Pd J8IX b
IZHRETHD Z Lotz

3.5 KEFLETE

1612, 25°C, 50wt% HaSO4 AVAIEH 23\ C Pd/
BT X v 7 AEEERE Y —RE LT 05
~4 V CEM LT BROKFERAEORR 2T, 7ok, %f
ML Pt 2 V2, ZhE D, PUEAHREMET I
7 AEEBBEMIC S BEOKIADFEAE L TWD Z &b
Do WA A~ 7T 7 % N ARG T ORGSR
RAEN AIKFETHD Z ENbhoTz, TORERIT,
FIINEEIZRAT L. B/VEBIED 4 V O L &K 60 cm3/h
Thol,

PLE, PdHRICH U CIEEfESD > = Pd DT HKED
JifHFe JOMESE DA LIE TR 2 AR B 2
b, Pd EAEBWBOTNT /—RE L TAHRIEE X

bID, —FH. BV —FRIZOWTh, AKEITK Ly il
BT 2 Pd 240895 2 SIC X 0 EIREES R
K 7pol=, Zhud, Pd o X (2 X W KEORTSISH
e S A1, REEM: & A SGE L7z T, Y
— R & UCTRHIRT AU L 0 @ kERGEER IR ¢ &
HHDEBEZ BND,

7k, FROBRACFRHEL, (DFB L QX0 EME
HTDOHLDTHD, Sk, BRI R & S D5
TN L) CERALFAIRFIE A FIR D VEEN
HHHLOD, Pd BRI T OESIKRTH DI, ER
REFEOMWEKNEG LoD 2 L 2E 205 &, Pd#l
FBIZ &0 BIRENER M) 170 HONTKFEDOFAEROBEINA
ETEHrbDEEZLND,
7 — PRI

H20 — 1/202 + 2H* + 2¢
Y — R

2H* + 2e — Ha
7 ) — R
SOz + 2H20 — 2H* + HaS04+ 2 E0=0.29V  (9)

E=1.23V (7)

X16. Pd#hi (/& mEtt T I v 7 AL ER
Z W TIRBREEARIC X D KEIAEDRET

4 FLED

IEEfFD > XIZLY Pd KL FEZEEEE T I v
FIZH BT D Z L3 TE Tz, Pd BOBTEIZL D,
WEME T I v 7 Offiliae & RipEEM A KIRICHE T
X, WEMET I v 7 ABREMRE D RERN TKEE
RAESEDHZENTET,

Pk, PAERENEE T I v 7 AEEMEHT, filk
FEMRIC L D /KERGEE O & U CRIF T & 2 AR
PEAVRIR X7z,
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