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BB, AL IE, SRR IR .
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Fig 1 Schematic diagram of band structure for some
semiconductors
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3.1 dEREICHENESELY

EX.BRECBEXB/E TRAELFEERNT
E&BEAEAY, AEAI K- LI IR KN
8. BFEBERAZEREATEIE TIO, 1,
EEAEREMAY P AMNEENHRBRIBIET I ZH
PFFE. k4B EkD B CaTiO, ", SrTi0,[% | A, TiO,,
(A=Na.K.Rb)!* |Na, Ti, O, . K, Ti, O, '*) % Y i@ 7’k
BUERE.FAILTIXESR L & FHENERE
(ND*™*) MR (Ta™ ) AU T —EHREHN
}\éﬂo ﬁ ':F' AleSOU (A=K, Rb)[gj ‘Serb207[1°] N
ATaO,(A = Na, K), MTa, O (M = Ca, Sr, Ba),
Sr, Ta,O;" I A B A,La,Ti; Oy (A = K, Rb, Cs)'% |
ALaNb, O, (A=K.Rb,Cs)"**! .RbLnTa,0; (Ln=La,
ProNd.Sm)M N HAYERAHEBAREE. X
BEAFMAYRNERESRB TaOs; .NbOs . TiOs /A
HAUSBRBRAASEAHNRTER. MEEBETF.
WL RBETFEFRERRNGSHRY BMRTHRY R
g, EABO, XH=ZAXEHRF BHESY+P,A
LB B FAEST T B ALk 63X St b P RE A B vl Hb 3%
NEARHEMMAE 3 B Bd B FHE M O2p BLF
PLERE. ME RbLnTa,O; (Ln=La.Pr.Nd.Sm) %
UEESYF ) Ln AAERRAEMRFLHEH M B
FHIES O2p #1 TaSd B FHIEM T HMSH
HEEW, AR R et ., Boemit.
WM MR EREDRE 1.2 fraRe,

£l HBIRBRENOXBK-ETHE

Table 1 Photocatalytic activity for H, evolution of va-
rious niobates

MO, (M = Nb**, Ta** ), InMO, (M = Nb** | Ta5+ ,
V), HEERTHEREH. B FEHRRINREK
BEEE. REXSBEANEERARANREEH,. B
EMNWE -1 F B TaO; & F NbO, NiHiK,IH H
HEeWaEmnS#Hm Ta.Nb RV JdBRFRERE,
MraFh O2p B FHERE . BELEHPH M—O0—M
B M R K Rk SR f LR e B AL 4L
HEEMNBEERRX., HMHEXF TiO, b BEEREHN
FHEABXNRBRAEHAESRAOELTANERER
R/ (<1m?/g),M P25 G FWETE S0m’ /g £H .
£2 DoEMBMKBMENCELHETYE

Table 2 Photocatalytic activity for H, evolution of va-

rious tantates and titanates

#&tt (pmol/h) 7% (pmol/h)
e M H, o, e M H, o
LiTa0; 6 2 CuTa; O 11 4
NaTaO, 4 1 ZnTa, Os 7 0
KTa0; 29 30 PbTa, O 3 0
BaTa, O 33 15 LaTaO, 6.9 2.5
SrTa, O 52 18 SrTiOs & 3 0
CrTa0, 2 0 Na, Tis O3] ¥ 0
MnTaz ()5 0. 2 0 Kz Tis 013 lﬁi 0
COTaz Os 11 4 BaTi4 Olﬂ ﬁi’ 0
R XS M AN L 0g 5 F 350ml MK P 400W H &K
AT AR BN,

3.2 pEREIHENESELY
MNEFEHXRE . LF dEHNAE & B FHEY
HAVaTFHEASH JIEHTFREER TR T M O2p
PEREZEH B FHRERENIHER, ST IR
HFRELSTERN p XE S84 EEDRS]
BT ATKTFR MM, Sato F02 2T H KR
(") . B BE (S ). BRI} (SH). Mk
(Ge'") BRME(GIHE—RF p KEH dHWEY
HEEH Y (MIn, 0, (M= Ca, Sr).NalnQ, . LalnQ, .
Sr;Sn0, , M,;Sb, O; (M = Ca, Sr), CaSb,Q; . NaSbO, .
Zn,GeO, .ZnGa, O, %)Jﬁﬁi_fﬁ”éﬁ%%ﬁiﬁﬁ
BRO, REENETHEABAFEE®, Kb

7% (umol/h) Ca, sz 07 \Srz sz O, *ﬂ NaSbOa E ﬁyl‘%ﬁﬁ-{; ’ FI
e M H: i PLELBAi K MR E0@. EK Y6 e |
RA | =R PO 1wt%) 0 EHEn g 3R,
KLaNb, O, 28 54 46 %3 BRAPEEBFIBFHIUNLSEXMELTN
RbLaNb, O, 60 90 2 S B4k 7= TR
CsLaNb, O, 12 28 3 Table 3 Photocatalytic activity for H, evolution of
KCaz Nb; O 14 100 8 some photocatalys in p block with d*° fig-
RbCa; Nb;y Oy 3 26 16 ep ysinp contig
CsCas Nb, Oy 2 10 10 gration '
KSt, Nb, Oy, 10 110 30 . #% # (umol/h) dp | (Emol/b)
KCa; NaNb, O3 5 280 39 H; (0 H, 0O;
# K A # AL N 1, 0gs450W K & & 47 4*MeOH 50ml+ NaSbO; | 1.8 | 0.9 | NalnO, | 0.9 | 0.4
300ml H,0;°0. 01mol/L AgNO; aq. 350ml. CaSb;Os | 1.5 0.3 | Caln,O, | 13 5.5
TEEkM 3L F , K, TiO,; . Na, Tig O, A & BaTi, O, % oo Bl orl | SO s | %
T2 002 U7 . . ng
BTFRREH, KEREEMORE, 9O HOHKR 20600, | 9.0 | 3.5 | zmGeO. | 21 | 10

“HRBETTTS, Zou HUTE T — P 4 S AL
$t Bi, XNbO; (X=Al.Ga.In.Y . % £ FC X # Fe).Bi-

XA 4 LM 1g 300ml 4B K P ;200W Hg-Xe 7 (248~ -
643nm) A RAM = 1% (K X2 HORO,,
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EZRFIEAYF,02p A FHHERRRE T H
#, %N In.Sn HERTHINE SP HILBBEBRE,
XHMAETF IRHEARAYNSHE dBTFHERTE
A—#  HERELSXHMN B TFHRETHEFANH
R EABREEH. HHERNEREHA T
ERFEB.BOSERNES. ARAGREHRE
e ®, HEFAEA/\HEER A& InOs . SnOs . SbO; . GaO;
RNUE & GeO, FHEMARBREVEFHTRFER
WA, ZEEX EHALFEHREEEFR. HF
Zn,GeO, R BHE—HRE B KBEHENHRENE K
AL GeO, HYYEHEALIRCY .

AR p RERMCMANERBMAE 2 fF
R, ZEBRT BREHEARMEHREABRHESR
EREXE.

TI02.8rT03 ATO13(M=Na,K.Rb)
BaTlOp A azNO(A*K.Rb.Cs)
K2T1403.Na;T130;

[AJNBO17
(A=KRb)
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Fig 2 Integration schematic diagram of d and p block
photocatalys

3.3 BHAARLY

EXAUTR, IRERR MK B R &M
FiRpyeE e BT E R RS WHT 8K
. ATEREBRAE _ENTTRKOERSE, &
J2 W Rk 2 (40 T T 3 3 ik A R AR B AR A B R
BRFEAMBOSEHER. BRLSYEN LR
RAEAF R, RAEEHERH B TR MICHLD
B.AERMHNIEER N7 Y, BERONEAALS
Y, ERBRMEAMREURIBSREACYF. &
SHEEENESYRAREETR. FAEHWANLR
R, RAMFOHATUELERNERLEYH
WERR R HAERERR. BHE
BEZRINT

Q) FEMEOHE, HRABMERE; (2) BTFHX
5. EROGHTERRBRAGHAZRAHEERK
BtESBREFH H B 3) EHhEm . MRTFXHR
EHERYBASBEANBESRR(—RAIRERE,
C.H:;.+«1NH; ,n=3~10), E—ERETHHE, TRS
B APAENERERENERY: D) BERM . B
BEEARNEZEEYE G0 ALO; . TiO, , SiO, .CdS. ZnS,
Fe, O, )BARMEL (BN B FRXEEAEFHE
SRRAR, BEREFRIATE.

BAER LAY S HB B IEU RSN
EHinE 4 TR, Uchida £ 4 & T HNbWO,/
Pt.HNbWOQO;/(Pt,.TiO,) . HNbWO; /Fe, O, #1 HNb-
WO;/(Pt.Fe, O F R A KM EF UKL BRFLIHE
EHHEBRHEAARR. HANRAZULRAE
H, Ti, 0,-TiO, . H,NbsO,;-TiO, ., H, Ti,0,-Fe, O, #
H,Nb;Oy;-Fe, O ﬁ!ﬁ ':F' ° FujiShil'o[m %Jﬁﬂﬁ?i
# .C,H,NH, Bk, B 58 /R [Fe; (CH,CO0),OH.
2H, 0] + M [Pt (NH;), ]JCl, B FX B K& T
H,NbsO,;/Cd; -, Zn,S. H; TiyO; /Cd; -, Zn,.S, HiNbs O,/
Fe.H, TiyO,/Fe, Os JH Nbs Oy, / (Pt TiO, ) . H, Ti, Oy / (Pt
TIOEZREALY R FH AN FRELEEE
(hosOMER K —&, B FRFREHE/NIIER
BFRMFERFRYERE /M. ueHEEEED
BIUCHEBERETEBEXERTFHBEBANERAIBIE
EHHOEBR L ATTRB TR TFZ AN E.
Shangguan & H T H#H FXBMMIALBER
R Nb-Ti EAEEMAYHIEA CdS, # & T CdS/KTiN-
bO; .CdS/K; Ti, Os \CdS/K, Tis s Nb, Oy %, HHEKT
Ok E R, EALEENERBETARE
ARBEM CASHXBTFHMERAERT REBKRE, N
BRI CIS LR AR FRBHHIBIZR
L # TiOs M NbOs NTEH& L. ANTIHRBME T ek
HFESRAHER . ERTALEER LR KEE.
HFEEXEAFEEUBEERESYNEEEN,
BEFRRALIER.EIS5BEXRABLEYH
Ha BMEI MR, BRYSMKCHEANBBIR
.

R4 BOBEBRLAYSHRXIRFAIREAERAMELN

Table 4 Some layered intercalation compounds as well as their pre-pillaring organic amines and pillaring agents

MELL Y S ER:F RN AL M A& W) 3£ (nm) (500°C)
AL O;-H; T, O, ETE Alif 1.70
Al O;-HNb, O ETHE Al 1.90

Alz ()J'Hz Laz Tl; ()m JE 6& AH; 2. 10
Si0;-H: Tis Or C.H:or 1 NH: (n=3~12) TEOS 1. 04~294
Si0;-HNb, Og x APS 1.30

SiO;-HLaNb, O, ETHE APS 1.32
Ti0,-HLaNb, O, E¥FR TiO, B4k 1.13
Fe; O:-H, Tii Oy £ FeSO4 & ik 1.00
Zr0;-HLaNb, O, EA B (ZeCOH) o (H: O)gsy I 1.36
Cl’g ()J'Hz Tl4 09 h3 ﬁ 3 Cr( ()AC)J 1,06

.4 P AL 3% 6558 442 Keggin 3 F[ Al O, (OH),, (H, 01 1 s TEOS #5 ¢4 % w9 2 .8 2238 ; APS #3492 NH; (CH,)s Si(OG; 05 )5«
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4 BETETT IR T W B BY ¢ R K RE 4L TR
EXMmAKHETBP. A THRAMHA S KBEHS
47 % B AT R, SEBL K BRAE A B B L 4L . B SK BB 7E AT I
I X Wi B B e R —E R MK ERN EERKE
FR. It iR AR 3k B A BT 5T R G AL P AR
Rz AT MOEROAR 20, RESE BUZE AT OB T 58 @b ik
=4 H, f1 O, ME A, HEA KRG AT A
SV EAL A Zou M Ye %7215 i NiO, (R773-
0473) 8 ERH In; -, Ni, TaO, (x=0~0. 2), Z 41k G
HEA T RESNFKERLEITREN2: 1M H,
O, 7E 402om FTHE FHEXFH 0. 66% . Hara
&c(29) 2258 51 4R Ta, O . MTa, O, (M= Ca,Sr.Ba)ifi UL
NH; 7F 1123K K i 15h 4148 7 TaON(E,=2. 5¢V).
Ta;Ns (E,=2. 1eV) #1l MTaO,N(M=Ca,Sr,Ba) (E,
=2.5~2.0eV), EfTFE R WA T B/R T 1R EF B G K
HEE. EERHEFEWBAETRWH Tagwd BF
HUBHRE, MM H B N2p B FHERE, BT N2p B
FHENK O2p B FHEM B E® —2&, AT F
Ta,O; RFEHWRAERET , HUL BN R AT W, Asahi
200 N, WO /Ar BMS A T AL BB EHET
TiO,.N, ¥R, 7 NH; (67 %) /Ar B T & &
T TiO.-. N, ¥k, EfIERE R T R F 8 7] 56 %t
£, BB W <<500nm M AT Wk, & T KB\ T A

KR FEEAN 480nm £H K.
5 & &

B AU 9 K 25 30Ok 4 4k 37) AR T8 il 19 A B9 AR (1)
REBRK ST, REEmMIN A B K FREBIE 5T S MR B,
XK FRE P 472 B0 7T ROGFH RARE; (2) Hrrfn
FHREMRERMHEE TSRO, FEN
CH;OH . AgNO; % %HH# R A BB H, 3 0, &
PE;Q) KERTFERGRE B THERME. dkk
AR KO E T RERARERREEETE
o me 7 8 B B B T R R T B DAL R B0 Bt A0
HlfE. XMBERFFTE — 5 il B E T ss By,
BTYHE. R EEEAZE HRESERHTN,H
BT IHE%F Bk S5 BRI, [
R S i W) BB AL F BURGL R AE G IRT B R A 7E 4
WRREH MY B AL, LR HE XL
BT, AT FRFTH R
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Review of models about material damping

XIONG Wei, LIU Yao-zong, QIU Jing, YU Dian-long
(Institute of Mechatronical Engineering, National University of Defense Technology s Changsha 410073,China)
Abstract; Several models about material damping, especially the models about viscoelastic material, were re-
viewed. The characteristics of these models and the applications were summarized.
Key words; damping model; viscoelastic; material damping
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Progress of semiconductor materials as photocatalysts for

hydrogen production from water decomposition

TIAN Meng-kui"?,SHANGGUAN Wen-feng? ,OUYANG Zi-yuan', WANG Shi-jie!
(1. Geochemistry Institute of Chinese Academy of Sciences,Guiyang 550002 ,China;
2. Research Center for Combustion and Environmental Technology ,School of Mechanical and Power Engineering,
Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract; Since the pioneering work of Fujishima and Honda, many scientists have focused on the direct conver-
sion of solar energy into storable and clean chemical energy, hydrogen, by a photocatalytic reaction using some
semiconductor, This paper describes the progress in the last decade for the photocatalytic decomposition of water
into hydrogen and oxygen. The main focus was to provide some information on photocatalytic properties of
TiO,, transition metal oxides,complex metal oxides,layered metal oxides and some new photocatalysts that can
decompose water in visible light. The opinions on further studies are also presented in this paper.
Key words: water decomposition; hydrogen energy;semiconductor photocatalyst
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Progress of thermoelectric nanomaterials and its preparation by ECALE

GAOQO Xian-hui, YANG Jun-you, ZHU Wen, HOU Jie
(State Key Laboratory of Die& Mould Technology, Huazhong Univ. of Sci. & Tech, Wuhan 430074,China)
Abstract; The developing status of thermoelectric materials was reviewed and the mechanism for nanostructured
thermoelectric materials to enhance the figure of merit was discussed in this paper. A new methord named as
electrochemical atomic layer epitaxy (ECALE), which uses underpotentional deposition (UPD) to restrict 3D
growth and realize 2D growth, was introduced and discussed for preparation of thin film and superlattice. At

last, some vital factors involved in ECALE were pointed out and the developing trends of thermoelectric materi-
als and device were summarized,

Key words: nanostructured thermoelectric materials; ECALE; UPD
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