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WO OMEEGEASBHOMN H, MR RARENFNEARESRTRERAKLRERNMA K
InVO, Yo {7, it XRD,TEM.SEM.BET.UV-Vis $REFE#RHHHAR ER L RERIREHE
HATRAE. R T YL S BRI A B pH (. & LR B B M BRI P iR B X e R e, SRR T
Ak InVO, SHEKR Tio, M AT I YERE . 455 R0, 8t B3 T 0L SR 0 49 8 /K T 838 il B e 18
] B A R B @ R 4K InVO, YeAEL T, A8 m] 6 A9 MR St A LK R TiO, B KB, 78 % 4
FWE TR H,0 &l H, a5 E BB RRE Vo, HEEE XIS, ™ H, HELAN 16.6 mmol/(h-g).

XK. AokitR; ARG ek HO0; 2E; H,
FES %S, 0069 XHRIAE. A X RS : 0254 - 0037(2007)01 — 0051 — 06

M AL 8 HO # H, BB KFHRES (4 5 ihr B, HE KN R R{E X — S R
RWERBIEANHENR. £BBZ T:0,, BiVD, Ing-,Ni, Ta0;{x =0~0.2) A & LaMnO, &R ELY
AT HO 8l K0S (X b i TR R EK, BB HBEEEMEEE TER. XHl6]H
BT —HKFAEBATF InMO,(M =V, Nb, Ta) fEE T WX E T4 8 H,0 #l Hy, (BiX#LH R 2T 5
B pem B, BImHE KRERR/M<0.5m?/g). B EAF KRG RETH S KRBT,
HBFREW, LETRRH TiO, HEMAENE THRRE R/ Tio, ", A X RABKRA S M Q4%
BREREABRKHEREABHYK InvO, SEEMLF, RS H M EE. FKEFEENKRESERER
— RN AR HREEER, P+ AkE=HER LS (CTAB) S R K R E B8y A 7L AT KRt B H
B El Rk H CTAB MERF &M T 21K InvO, 4, XA 5 b7 75 77 W% X (< 800
nm) B/R T REFHRIGCHE, LERWA, BEEIE FTREHKE TH H, AEHEE.

1 ZEES

1.1 RS

A RARB AL, SRERNT B — &M CTAB REBILHIE (In(NO;); f1 NH,VO;,, &
AP, EZZERBT, #RBETERZETK. % CTABER2ERE, BB KEBREGEME TE8E
WE CTAB KBRS . HHHSEN ERRESBERPREHA NH;-H,0 E pH=9~10, HB E A ITE.
BB 30 min 5, FRATRMB.AHEZEFKERIK FI0CTTHEIh REBHBAES
30 mLEK GHsOH WEIREBE EE 9, £ 180~250 C §h1k24 h, L5 MR E XK CH,OH # XK
24 h, BIEW T BHRRED HHF NT 600~900 TS 6 h.

1.2 L MEIE
it XRD.TEM.SEM.BET.UV-Vis R EFEX MLF M RELEH R . ZHEBHE . LETRRE
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1.3 EARLH) H, EEENK - -— A0

e FFR ﬂ%m@%
EHNEXENSKELEBEFRE(RE 1) ST
Yl Hy KR, kB2 HE 3R % H KR IE K W
FRTHIT. KYSFNEEME, /TS 300 W SR A
B E He ATHREE, 7T RYEKETE B 300 W #9 Xe (THE{E. B HERAT
Bt SARE R AT UK R H, MR R R HIBE 3R

2 BR5itR

2.1 ENRESWMIRFIREREEFRER

B 2 KIS SRR FERE /R AR A5 5 T, 700 C 18 B B B4 S i XRD B, Fo LI -5 BUAR
MIFEIRELDD 4:1 F 3:1 B, XRD /D BEAT S8 (AR, 7T LAWY, BLBT 713 InVO, &4k i) & T R BE \ FLIE |
FLRFS BRI, X R by AR vk B KR RETE BUR RS L . B WK 2 ¥R &, CTAB & FIEH W
I BAAS T HSOL T HE R FEMNBRBR, BREBR h B F T M HRA S R, 40T R,
ERBHREE HERMNIGE. KERKELBRANESERBRER, R Wlexk MBS, HXFRE
BERT ARAYE, W AZELEAL, In® V> RS RN IR AN B P A 55 08 il 30 U A FLE, 53X R T Wy PE
/REEA 2:1 Ho1:1 BEEFB IuvO, B9 XRD /DA EATREEE R . 55b, B 30 T 5 BAR 7 A9 BE /R L,
FEMFEI R T IR AR AHINSK InvO, B, np: nepap =311 BHEF 8 A& B (monoclinic) In-
VO, S8 H:2a=1.0271 nm, $=0.9403 nm, ¢ =0.7038 nm, 8=105.080;np: ncrop=2:1 BT7HH]
#177 § 8 (orthorhombic) InVO,, S Z XN 2 =0.576 5nm, 5=0.8542 nm, ¢=0.6592 nm, 8=90.0".
X2 H T CTAB BRTE InVO, fR KB BT B REH T E/EMH, CTAB MK E RE, B R RHER.
KA KE HPEWESHFAR, FBAERGE B b L7 i 7 FAR ™42, WS 2 AR &R
InVO, Sk,

A 3 2 700 CHRFEFT® InVO, B UV-Vis B R i . 41K InVO, RIEEA TiO, (P25) A I, ZEF] I
WX (>420 nm) IR ER THBMH. np norap=23:1 B, BB AR 8B InVO, #4589 v % R

B 1 e H, BF AR

Fig.1 Schematic circulation of photocatalytic

hydrogen production ciculation

HRER LT,
| ‘ ‘ Npincian=2:1
p MCTAR =3 np:nCTAB:}:I
20 30 40 50 60
20/ (%)
np:ncrap=1:1
n,,:nc-rAB=2:l
o nP:nCTAB::;:] L L 1 1 1 L I
np:nctap=4:1 200 300 400 500 600 700 800
0 1 2 3 4 5 ' A/nm
208/ (°)
M2 AFEEREHEHX InVO, ) XRD B B3 FRMERHEE InVO, B UV-Vis 85§t i%H
Fig.2 XRD patterns of nano-InVQ, synthesized Fig.3 Diffuse reflection spectra of nano-InVO,

by different mol ratio synthesized by different mol ratio
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2.2 pH{EX Invo, BEEHRHER

InVO, RKZEHHERRE R pH EMEWBRLE 4. BTF I’ V' BT CTAB KRBT
B, PR SR B S R R AR R InVO, S RLA BB R L 18, R 32 pH W R 3 InvVO, &R #TE R
% pHEME M. &+ OH™ BRIENTIEAMAL I’ V" #1TRIVM, pH B KR, [n*" .V RREER
SULTE. BEE pH ET R, R R OH WETHE, FBUBR £ K INE, (BB A ERERT, HER
PR, T H R Mk R P REFHY RS BB ETRT, B InvVO, §R# 4 E AR FR-F. pH>12
J&, B R & S B0 T RBU B BUBGR 6, TSR 40K InvO, MMESH . SRR W, pH=10 £
L FIRAK InVO, REEHERE. B SRY, pH=10 B BHERNREERRLT, XFE 4 FHGH
SRR . SR TR A A TR R A RO AR E

0

28/(°) A/ nm
W4 KA pHETERWSK VO, K xPD HMigm IS AR HETERMSK VO, # UV-Vis B4 il
Fig.4 Low angle diffractior. patteras of nano-InVO, Fig.5 Diffuse reflection spectra of nano-InVO,
synthesized at different pH value synthesized at different pH value
2.3 RIEEHEW
ERENGOKRLE) I BMHY T EER” =250 C
S A AL, SR AKA 0 BT T %, & _MM
Beagryet Gt IiRE, RAFBERREEHE | ‘ T=230 C
A B EE REIREES MY RBRER, &

T=200 C
et BB HIEF A K. EABAIK InvVO, # L7 6t ‘_.\MJW

A, BALBREMELAESHBRRERKXER, ‘ ﬂ T=180 C
nEe6. EERFHMEMBELERXGEHRERLT o 1 5 o e

(600 THB%E), 7 180 T A 230 T G LA BRI A A 2l 20/ (°)

fa %l InVQ,, T 7E 200 T M 250 C ML B BIE &R W6 RARLESETHBSK VO, 8 XRD
#'ﬁi’ $ﬂﬁgﬂﬁﬂﬁﬂ%ﬂ% HLBUGT R 2:9 F12:7. Fig.6 XRD patterns of nano-InVO, synthesized at

2.4 BRZERH InvVO, BHgEhnim different crytallization temperature

FEREAMOH ST BP, HUFLENER U LSRR THER TR THRORYEREXEE. ¥
RAoGGEEAHTERSBERE, AREASSHEAKRBNAEAR, AT K. TREREY, 58
SR be 2 BRBUR R A L, (8 B T K C,HsOH Xt LT #E4T R UG, 7T A BB BR M BRI, 8 EBUS,
FEFIS BAR A IR BE T BN W] B B B R BEAR R . XK KRR T BN K InvVO, MEEWHTIR. £X
LG BERE InVO, 58 aUB R A L, XRD B PSSR EM RS BN AR KRR,

B 7 AR SR E TR (700 C B ) BRIEHEMEZR. 200 T 230 T B, B & 8 OGP fl 28 H 8
B8, M OB Yem R T 180 T 250 C. X EARRLBE THANBEAREA L.
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2.5 BRRAEHER

2.5.1 BIREBEXTREEHRBEWE

B 8 & npincrap=2:1 B4 InVO, 9 XRD . & 8 7[R, 7£ 800 T T InVO, f&EMARRE T
BHERE. HEEBBRENTE, d HNM 75 nm B3 T 73 nm, ZHL HHRERH T LR
SEYE. W\ XRD J” AT 4R T LAR BE, SO i pe iR B o] AR BURH] @ B M 44K InVO, LN, EK RS
(<700 C)BIEBHA InvVO,; ERIRBH(>800 T)BEFH AR InvO,.

th. 1 7:‘91.0(5'.144“
T=300 T

I T=700C
T=600 1.

20 30 40 50 60
20/¢) T=900 C

T=800 C

h) T=700 C

L L 1 | 1 1 1 T=600 t

200 300 400 500 600 700 800 0 1 2 3 4 S
A/nm 20/ ()
MW7 ARSLBETAXK InVO, ¥ UV-Vis kil B8 FREIBBEE T B K InvO, B XRD B
Fig.7 Diffuse reflection spectra of nano-InVQO, Fig.% XRU patrerny of nano-InVOy synthesized
at different crystallization temperzture at diffzzent calcination temperature

2.5.2 BRI R EL RO

InvVO, #) TEM B )37 A 9,600 T B, InVO, K125 i 7 40~ 50 nm; T 700 C &Y, InVO, B B FH #
SAR,RREPEL~90nm. HEBEMNAR, InVO, R BZEHH K, InVO, B SEM B & 10 Fi
7R, 900 THY, InVO, RN ARAR CHE™E, KRR AHE, 4 FE 70~ 100 nm.

(a) 600 °C. | (b) 700 C

B9 AEEERETHXK InVO, HME TEM B B 10 % InvO, B K SEM B i
Fig.9 TEM images of nano-InVO, samples calcined Fig.10 SEM images of nano-InVQ, samples

at different temperature

B 9 W[, Frf FHIMK InVO, HR AR EHNA Fa4 FLILE, H 600 TIRLEFB M B R H
FoF N FLEMERRAE, X —FRFEAXM13]8 A AL TiO, HRAELGFR KL, R, &3 700 THAE
R RENBREE, SFHMIFNEMTREEA THELRLAHT, XMB]IENBR La iy
NaTaO, fEALFI MK S H, #ATHRARE TRUNMA. d TR AW, H,0 LRI H, B £
MFRBRMENBRER L LEARRE LEASHHET.

2.6 AEMEFEMELLETROER
R1RARREITIET, InVO, dBLi & H B LR E R LB, F8 MM O 43R B fd
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FéatE. AR 1EH, 200 CHILFFBRRHLEIREL 180 CRANEKX, XA H FMANH;-H,0
BRI EEAYITRS SERE, EMIERESEW, £ 200 C TRAE AT IR N ERES R RES
WHHE. BREEMTEAMNKRERFEELW, BEARSSHANMAR, ANMESERNLRE
FABI TR, 600 CBRIEMEHESM LRGN 30 m?/g, L X#R(6]1FFRBMBEEESRH InVO,
HEER(0.5m?/g)EEmRE.

®1 HK mvo, BaubHE& S AR HIEER
Table 1 The preparation methods and part of the physical properties of nano-InVO,

HRRT BILBERE/C BREE/T BEAR Sger/(m?og™")
1 200 600 M 45.1
2 180 900 o 9.3
3 180 800 o,V EM 6.9
4 180 700 M, &0 16.1
5 180 600 M 31.8

2.7 fRLHIF H, ERRERR

AT R I B F A R AT Y I RE SR = AR M 22 (B OH ), AT AR R B, K. I E e
LB AR BN BE |2~ S5 R g 7 SR B R R R U4 A3 R A 0,24 moi/L Na,S #10.35 mol/L
Na,SO; B & &0 R AR AT RPN E S Hy ), LU CH,OH S98ERER BT AT WM A # H, R
FL. %8 700 THBAHE RS ML R, S LA NENNHRER, LEERRKASEXTR
ST R B L I B4 0 SR A, AT R T RIS SR B | b ARIE AL R A B9, R T HER H,0 &
VBRI Oy, AL A 400 ml/min # Ar K3 &4 30 min. 0.18 g InVO, ZEESMEH K T2 ## 390 ml Na,S
M Na,SO; IR S WM HIE H, (1A WA 11. sETTR, H, A4 16.547 mmol/(h-g) I EEBRERE, i
SCER[16] B B AR 4 48 2 & BB L8 NiO 89 InVO, ZEEIMEME TR H, (12 umol/(hg) ) 25
RBE. B 12450.5g 8 InVO, ZER[ LA T 43 #% 40 ml CH,OH /K& W I B H, #9187

12+ 400 r
10
= . 300
E g
56— =, 200F - B 1LKHAT
= = 100
2L
0 40 8I0 1210 160 260 ZJttO 0 50 100 150 260 2§0
t/ min t/ min
11 4k InVO, R IMEMAE T 578 Na,S f B 12 4K Invo, T RAKE T 48
Na,SO; IR & WK H, #h& CH;OH 7K it H, th4e
Fig.11 Photocatalytic H, evolutions from sulfide and Fig.12 Photocatalytic performance of nano-InVQ, for
sulfite solution using nano-InVO, under UV CH;30H solution decomposition under visible
light irradiation light irradiation

AE 12 B, 0 YA T 1 IRIFATHT 60 min, Hy LABEHRE R R, {E% . 60 min /5 H B,
XIS EER B T CH,OH MK RS A . I TIESX — &, XWX EH R RE P+
1SmL CH;OH #EFBHE, H, UEF 1 KATIJLFHRIMEBRE, XRRABEFFBRERELE
%, H, BERERNEERER CH,OHKEMN TR, BR, B H, #RMX/M5H%EH CH,0H A%k
BHEXE. XMILRN 4 h #FH™ H, EEHH 195 pmol/(h-g). M, XRD 4R BR, ERILR N
RIEAK InVO, M REEWREHB B, XRHMBERELBIRY 4 h BHERRZER.
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3 it

1) DURB I ABRA, EER TELTRHAREER TRALEZERMAKE S ALY VO,, 3#
RERERANERRBREME ST RN THERF . &R YR SERF AR R pH . &k
BE ERMER ERREX RSN SRS BREEE .

2) 8 SR TR S BUAR TR A BE R He s B RR R B T LA Rt s B B s A AL @ A InvO,.

3) 4K InvVO, LA 5B TiOo, MK, EF R XY BRAEHESR TR XIER. 700 CBEHFE
InVO, B RIERE NG T RIEHA T4 BKH Hy BREKR, LN 4h T34 H, £E5 54 16.6
mmol/ (h*g) 5% 195 pmol/(h-g).
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Preparation and Experimental Study on High Temperature Molten Salt

WU Yu-ting, ZHU Jian-kun, ZHANG Li-na, MA Chong-fang
(Key Laboratory of Enhanced Heat Transfer and Energy Conservation, Ministry of Education and Key Laboratory of
Heat Transfer and Energy Conversion, Beijing Education Commission, Beijng University of Technology, Beijing 100022, China)

Abstract: To meet the requirement of high temperature of solar heat transfer and thermal storage, the indus-
trial applications of the high temperature heat transfermaterials were introduced and a new kind of high tem-
perature molten salt based on sodium chloride, potassium chloride and magnesium chloride anhydrous was pre-
pared. Thermal properties of the molten salt had been measured by differential scanning calorimeter and the
experimental results showed that it was applicable to high temperature storage. DSC analysis showed that the
high temperature molten salt had preferable thermal stability and it was one kind of perfect high temperature

heat transfer materials.

Key words: molten salt; heat transfer material; solar energy
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Preparation of Nanosized Photocatalyst InVO, and Its

Photocatalytic Activity for Water Decomposition

XU Li-xian, LI Qun-wei, SANG Li-xia, MENG Sheng, DAI Hong-xing, MA Chong-fang
(College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100022, China)

Abstract: To improve the efficiency of photocatalytic water decomposition, nanosized photocatalyst InVO,
was synthesized by template-directing self-assembling method. The crystal structures, morphologies, surface
areas, and photon absorption of the synthesized InVO, were characterized by means of XRD, TEM, SEM,
BET, and UV-vis techniques, respectively. The effects of precursor-to-template mol ratio, pH value, crystal-
lization temperature, extraction, and calcination temperature have been investigated. And the abilities of visi-
ble light respondence of nano-InVQ, and anatase TiQ, have been compared. Results show that nano-InVQ,
with different crystal structures can be selectively obtained by changing the precursor-to-template ratio in the
starting materials or by changing the calcination temperature. The ability of visible light respondence of nano-
InVQ, is greatly improved than that of antase TiQ,, and it can evolve hydrogen from water in a rate of
16.6 mmol/(g*h) under UV light irradiation, which is far better than InVQ, synthesized by solid-state
method.

Key words: nanostructured materials; synthesis; photocatalysis; HyO; decomposition; H;



