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FIXKTE, 1ERIEMAL K MR, B—ad 5,
HR—BAIRREY, BEFEAR -EVHBDE
A RE R BB IEE, W Pt .Ru0,.NiO % . % F i
BYNEANBERASZE —IANR, TEAHE
. BRAILL SITiOs W EERFRXNR, BB TR
Y IR R, HE KB, CoO.Ni0 R T
SITiO: F BAE KR EESE, fENEEER. R
138 & WA % CoO 1E A BHHEALFT 7] LIR & SrTiOs
EHRIRE,
1 SEBAE
1.1 fEAeFMEE

KB TESIMA—CRBOLKZE, WiEH
FKKEE, SEEWTIR STABEBTNLEITE
B Sr(NOs). IBH, /KBZET, 950C K55: 24h #1145
SITiOs. A5 —EWE N HRE N HERRE RS
R SITiOs, TR /S8 HFHE Z 450 ~ 500C, &
EMHMNBETESAALFE 2h, BJSE200CTESK
HEMk 1h, PR AEILH 4 51iC K Co-SITiOs-R-0,
Ni-SrTiOs-R-0. SrTiOs 3 5 B BR 4l /5 7E 200°C T H#
L% 1h FTBAEILFIIE A Co-SiTi0s-0.
1.2 EAFORIE

REAL TR X BT 2R 41T 8T 434 (XRD) A fr 22 Philips
ANFIFEH X’ Pert MPD BY X SR TSN, HIHBEE
(SEM) a7 2 Philips 24 H) 7= 9 XL30 B H s B2
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WY —H A MBI RGP 1T, 0. 2¢ 1
{L.7 fn 600mL % B F /K, 1g Na,COs, BE N BEFE,
400W B HESRITAMR BB T R B, RN R SEH 2,
mEARERSBLRERUERKFHBEREL |k
B, WiG & SAAFFTE 0. 0SMPa F X — BERT[A]
REERE, TESE 0. IMPa 245, [B1 B8 N S 1K 1E
W, BRAHEXRAES AT £ 8
SP2100 RIS MHAIEMNATELHELWETE, B
AN T 60 ~ 80 HEY 5A 4T, B AIRS.
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Fig. 1 XRD pattern of SrTiO;
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SrO F1 Ti0: SR B AT 99.5%, 8. Rk¥UEN
BZHAR 1, AERE.
S HIMR T SrTi0s. Co-SrTi05-R-0 . Co-SrTi0s-0
SR EERMESENE, SR LE 1,
®1 F|UHNHAEI SITio; BEMEE
Table 1 Effect of Supported of Coble Oxide on the Activity
of SrTiO; (Co0O 0. 1wt% )

activity of catalyst/ (umol/h. g cat)

type H: 02
SrTi0s 27.0 0
Co-SrTi0s-R-0O 483.6 228.9
Co-SrTi05-0 74.3 12.3

H# 18 W, Co-SITiOs-R-0 RITEM B E. XA
BEA=FEAEHE, (1) B 2 2% SrTiOs.Co-SrTi0;-R-
0. Co-SrTi0;-0 K 10000 15/ SEM B, B &) I
TR EHY A SITiOs R E B IEH, Co-STi0s-R-0 K
Z, Co-SrTi0s-0 WEREMEFERE (FHEBT/NE
PR T XA B E B LR E, BEML, 5
RENGERBREY, BRBROETF, Y, X
F—ENBEEZE, #STio: AESNEREREAEN
B, URETFABEHBTFHZE N, ELEIRS,
R E BN Eiess, e EE AT LHE, &
AR ERE B TEREBME R, BA WS
fEA, & R %, S 8FE SrTi0s MRE . FEfbet
HoyeBEgEi, BHRERBRFFREANBUFE
B, AT R B H SITiOo: B, RO EZEMEH. BN
WS EES BN ESAERREREES Y
5], BEESERK, SITi0; RNEERITF LR, wKk
WA R, (2) B 3 BER—& R B, 7252

E2 fEFRe SEM B
Fig. 2 SEM photographs (1) SrTiOs, (2) Co-SrTi0;-R-0(450%C reduction, 200°C oxidation), (3) Co-SrTi0;-O
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Fig. 3 XRD patterns of treated cobalt nitrate
(1) reduction 2h at 450°C, and reoxidation
1h at 200°C; (2) oxidation l1h at 200°C

17 200°C H B4 A E 450°C B RF & 200C &
{LiEH XRD B, HET R, HEESBZVWEENRN
Cos0s, HATHTEAISE 2 Cos0. PRUER A L BIRT AT
AR SRR, FEAETREESHEREHEM
Co0, BRELMREE R WHMRE 2RI, ™
Y EAER, RRABRYMRER/D, EFREHER
4k, CoO HIAHXT & 8 RSB & — 2, HX T Co:04, CoO
BEHEIFHBEAER. (3) AEMREE, 28R
EE, EREALEE, EEIAHS SSRET HFE
HakBAE B, &BE LB BEAE.

NiO 3 FiF 44T 454 B ¥ R a0 SrTios.
KTa0;, 26454k B 4 & 21 KuNbsOir. K:La:TizOu0.
Sr:Nb:0;. RbLnTa,0, Ya#fk 5 K &) B4 E R 2
BABRBIRIRIE, T CoO KIBhAELLIERIE R G Wi
B, FEXERCFEEYHR T KiNbeO» RE AL
B REAYEEATENE, 8FF Cr:05, Mns0s,
Fe:0; .C0;04.Cu0.Ru0: . Rh:0; %, 5 R FK B, NiO B
EHEBE . Domen g B 5F T SITiOs & M i K
Fe205.Co:04. CuO . Cu.0 NiO HIYe (L T4, R K
B, il NiO WIEHEE . RITART SITios AR
A4S BOLAEL IS, FEA SITiOs 3R NiO B9
HREH#T THE, SREEH, ARAALSFEREHE
B EET N0, LR REE2MAE4
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rate of H: evolution
/ (umol / h.g cat)

B4 Co-SrTiOs-R-0(1) .Ni-SrTi0s-R-0(2) i I #

Fig. 4 Activity of Co-SrTi0s-R-O (0. 1wt% Co0) (1) and
Ni-SrTiO;-R-0 (0. 1wi% NiQ) (2)

B3 2 AT W, CoO.NiO 7 SiTiO: EEHFERK
ERRE., TEHNREMRBEYEOC IR AR H
2 ME 48R, Co-SITiO-R-O WEHHE ST
Ni-SrTiOs-R-0,

SITiO: B & B AEAIA N Bk SRR R, Fm
HREELSBHRAK P RS EM B CoO B N0,
RIS EREMANE R, N B & SITIOs B
BKERAETLRES.R, WEEMSE, EFHHEF
ShkBREB, MED—N A FEBEH RETK

%2 Co-SrTiOs-R-O F Ni-SrTi0s-R-0 BYEHE LB
Table 2 Activity Comparison of Co-SrTiO»-R-O and Ni-SrTiO>-R-O

Co-SrTi0s-R-0 (450°C reduction, 200°C oxidation)

Ni-SITi03-R-0 (500°C reduction, 200°C oxidation)

amount of loaded CoO/wt%  rate of Hz evolution/ (pmol/h. g cat)

amount of loaded NiQ/wt%  rate of Hz evolution/ (pmol/h. g cat)

0. 05 87.3 0.05 59. 1
0.1 483. 6 0.1 148.8
0.2 420.2 0.2 83.7
0.3 322.4 0.3 65.5
0.5 135.0 0.5 28.5
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RERET PAE K, CoO.NIO, —EEME, BT
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B, IHEHARARMBERMNE FHE ARESAELBAT
a8, BT RIMES BRI EFHEXNEERK
FARBE, I AR B N B SAMNE FHEH
PRIREMET I, ARG EFEANEKLS
FHZRWES, FPRISEMNEEA IS
F AEEMAER EHEETFEREIENEES
HREAIFE TR, ATEILR MR B ER
BFHREBES, BEFRNEBLEEETT LR, #HX
HHBEEOEE, RSESENEREMRY, 4%
SRHESWESEMNERE SIS, AmMAEER
EREE, fH CoO WIEHR T NiO Al & T/l
FREWRBERAE™, Sen i B K, Yer R Uk
BEREEVRWRERR, tMNBERE, 57
&b, A% F SrTiOs-Ni-NiO B9 &M &, SrTiOs-Co-
CoO H B SITiOs . CoO B B MM AXKFEERETH
FRISRXAEMRBLR, BRTFESENB TS
B, B E R R U,
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(1) Sl R THRBRERE LA BRI S
SRMEASWENE, MAARYZEERBERE, K&
SALHEAFEER FTREBEEEAT RAHGE
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(2) ABRYEAFFACLHEEERATESR
=FEMER. BAEREEEXHFLE, EUYE
AL R B G A B, HRES o EALE R
HEABRYEESTHEBE M Co0, CoO £ KIFEH
HAERNEENS. BR, 2 FRALHEST,
EEAESHREZMEFEELBRALNERY,
2R WAREX L RN A F .

(3) Co-StTiOs-R-O. Ni-SrTiOs-R-0 ¥ 2K 4 f#
KB ESWENE, REENEBERTRAIGENW PR

XK -£R -NREREKAES SBENBETHNS
NEABFRYE, kA N B2 Eay 8 7
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Performance of Photocatalytic Decomposition of Water into Hydrogen over Co-SrTiO;

WANG Gui-Yun®™ WANG Yan-Ji SONG Bao-Jun XU Yong-Quan
( College of Chemical Engineering, Hebei University of Technology, Tianjin 300130)

The activity of Co-StTiO;s for photocatalytic decomposition of water into hydrogen was studied, and the reason
for improvement of activity of supported catalysts by first reduction in H; at a higher temperature and then reoxi-
dation in oxygen at a lower temperature was analyzed. The mechanism of the photocatalysis of Co-SrTiOs-R-0O and
Ni-SrTiOs-R-O catalyst was investigated. The metal, Ni or Co deposited at the interface between the P-type semi-
conductor, NiO or CoO, and the N-type semiconductor, SiTiO;, which may act as the trapped site of electron and
hole from the N-type semiconductor and the P-type semiconductor respectively, suppresses the recombination of
electron and hole in the bulk of semiconductor, and furthermore increase the catalytic activity of the catalyst. A
higher activity of Co-SrTiO;-R-O for water decomposition than that of Ni-SrTi0s-R-O is mainly due to CoO having a

narrower band gap and a wider range of light absorbance, compared with NiO.

Keywords: cobalt oxide strontium titanate photocatalytic hydrogen
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