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W OE. REANE - BREE4E T Y94 BaTiOs, A4k BaTiOs MHkER4E N BB &
i Ni/BaTiOs f b7, ¥ AT CO, E% CH: HI &M K. #9K BaTiOs M kiey
25~60nm, BRI /MRE SR, HEENES &GN KBFHKE 10mL, B EE R pH=4~5, &K
LB BE 343K, 973K THREEALE. 2R VIR ¥ 1073K, 253 12000mL/(h-g-cat ) T, Ni/BaTiOs
AR T B R VA CHy #1 CO: 4L R4 51353 94.4% # 93.3%.
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BaTiOz R—FL RSB, TREYBTRASR. PTC M. ERHBRERFETFT
BRI B FIVERE - BEBE R A BaTiOs M S S B MR R R UTRE M2 A, A
Bk, AR, SRBEREMA. BRI K BaTiOs 1E 4 #1405 84K 5
FME . ASCH Gk BaTiOs ¥ 1 S 48 2 A Ab 7 B0k i) AU L3 A T CH,-CO, E | &
AR KR

2 EIEERS

2.1 B - B ZHEMAKBaTIOz

¥ 0. 0147mol kB2 T EE F 10mL BEVAF &, $iHE 20min j7, EEBEHBEHLKHEHT, &
Bn 10mL PKEEER, AESEBEH: 20min, BELL L EPMABRASGYBR. ERAMERZR
T, Hin—E BARBIEE (R /R BaTi=1:1 1), 2814 30min, 8 KB K Y 52
&, B FHVKEEER IR pH {H ) 4~5, Sk B 30min, R VIR &Y B F 343K (KB 3E
Bl EBEBEREERRE, BRENE, EESETES P T 333K T4 24h, BER
s, BEFAEXEHEY FTF 973~1073K T84 2h, BUE KR HI/5, BFEBI18 45k BaTiO;.
2.2 UEBBS5HH

¥k A H A H-600 B TEM WM, KBRS H XA H &3 % D/Max-RC & X &t
LM E, WHRERA ST — 08 Bl b 38 B I B AL E .
2.3 HEAEFBBIE RIFERMN
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33 WM, . 41K BaTiOs #H & R ME NI EAELF BN TR 687

LT R B IR BRI & . 91K BaTiO; # KB Ni(NO3)2-6H0 W 24h J5, ZLHMT T
PEETF, EEKPF 923K T4 3h, fEALF & Ni F &N 5.0%.

AL VE A P B B R R 4%, AL R B 2 150meg, F BT E fr . B B%, Ok 60~80 H
4L R B F RS 48 0, SO BT AL A Ho 78 773K TR IR 1h, 4L & W 7E 1073K T #E17,
R JEHE A CH4(99.99%) F1 CO2(99.99%) BB &S (nCH4/CO,=1), 23 : 12000mL/(h-g-cat);
P=0.1MPa, Ar SEH K (99.99%), 102G Bl E N FEL VT, B4 FoRE%H, TCD &M0.

3 ERFITR

3.1 FRRIERE

W7o TGRSR, 507 923 . 973K B FH#RSE. 923K BB HI M SN K
KAG, JREACEAVIIIRIIEEERT BT, 973K THANMBE, H X LK KM
SR 1R,

B 13RS X 5T 2ok RITATARHE R 2R (JCPDS:5 — 626) Xt MEARAF, KA 973K BN o]
T R & A0 O ST A 89 BaTiOs, KA SEE 48 R ¥ (BaCO3+Ti0,=BaTiO3+CO02) il % 15 B
#41% 400~500K. 973K TR b2 Fr & ki 42l TEM W, 45R A 2 FiR.

M TEM B RTLAE 1 . BaTiOz KM AR ARTE 25~60nm a4, BAEAZRE, FiF
£ 4 B BB R BaTiOs, (A S BKEHE.
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Fig. 1 XRD patterns of BaTiO3 powders A 2 BaTiO; ) TEM &
Fig. 2 TEM morphology of BaTiO3; powders

3.2 RmBEEEMHER
3.2.1 hok B m

BE - BREBRATYNENERRPEVSER, BEETE 5B RATERE M
x, EMEBRMERETABEEY. BENKBANFERIYEYHBREL VB RYRE
FH, BHERKERROZGERH AT REE RN R

WREW, MKEXNEREFREYNEHEEELR, KD, EEHTHKEE R
HEEAD, KBWERESFRINGRSERBRZBKREN =, R2Z, N T RS E B
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Byl ALRE, WTFRKZEFHABELAEY Ti(OR)x(0Ac), (R4 OR HIET B
Z B, OAc NFEMIAR) ZER MY K WAT, B F Ti(OR)x(OAc), (hEH M S HER L
ZRARE R E R, B AR R Z B &Y Ti(OH)a(OAc), ZiL &ML &
KB RATIER . 7 Ti(OR)x(OAc), KB AL Ti(OH)a (OAc), MR FRTE MM RKL, T2
7E R RLIE AT IR B - B aeEt, A FFIRTB AU R, MR E BN GERE. BRRR
FERBOERREREERELZE, FREVBHFR, EKEPREBEITEBRLTE L
HERNZEETEREOE SR REE - BRELLE, WKEAR, X8 SRR
B (\FF R R E R R R B ) ANE, BRI K A8 P 7K B X 55 20 Y8 FBE JBE ML 6 T AL B 5 X - ok
BRI AR RN, NTIRER MR, £ 1 MK RSEEEEHIXE.
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Table 1 Relationship between water volume of hydrolysis and powder quality

Sample  Water volume/mL  Gel time/min  Particle size/nm  Specific surface area/m*.g~*

A 50 No gel

B 40 Loosen gel

C 30 33 85 8.78
D 20 25 70 ‘ 9. 04
E 10 17 25~60 10.76
F 4 10 100 8.18

B3R 1A, BOEKBAKRKEM BRAREZK, A/KEN 10mL # 20mL i fE
BEEFEWR SR, KRR 0mL REEHE TR, BRMR, HE6. HKES 40mL
i, BRAERERER TREBHLEABREH. LHKE >50ml b, RAERER, &
AR 343K I, BRMEAGERIIE. XRENEEE KRNI, FFERML
&% Ti(OH)a(OAc), WREEAR, LSWAFRKNMEARRE, WAL RERER, Rt
BEREALE R HRKEMMET 50mL WU B, BBRERTZHAERDBRBITER
REBE, HWLEERERE, %SKB MM, 2Bk &4 Ti(OH).(OAc), 4k5EK
7R, BRAERUKE ALK

BERZEINKEAYEETIER, KRERUE 0mL &K —RKME, HEEKLE—

BME, RAKERDRERBERSIEE, FREE RETESEHNERER S (REEH
MK R).

3.2.2 {NANIEE

WREEERBRA SR, dTHETH -OR ES5BFFH -OR' B EX K,
BRI BEESEL, FA—BRRAARTARR, HoKRs gt mH <
. EXET, RNEFE=MHEN: 28, RFEENETE, TREREY, REX=/RE
FIERETE B, (BB R BB R R R, BRMRGRAHEETHRLME

AHE, XRETEMBHEORYE REXNERRFHRRERR, SHERBRFRER
BRI T RE SR
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Table 2 Relationship between solvent and powder quality

Solvent Gel time/min Particle size/nm Specific surface area/m?*.g~!
Alcohol 17 25~60 10.76
Iso-panol 20 85 10.43
N-buty! alcohol 44 145 8.25

3.2.3 pH{E XF sl B 1L B (8] &% 3 f L 42 ) RS e
LB &I, K pH EMBSWRRBEERARHERAEN, SRME3 IR, HE
pH [HRY PR, BERALIEIAE K, X pH<3 B, 2 343K KR (RIBFRAL 8h R BB TE AL &8 BC 44,

BRABIWROATIR, % pH=4~5r, RBIEFEHMEK.
®4 BRUCBESHRMAHENHXR

% 3 pH{E MR B}E) 8 R Table 4 Relationship between gel time
Table 3 Influence of pH value on gel time and gel temperature
pH  Gel time/min Gel state Gel temperature/K Gel time
2 No gel White precipitate 283 White precipitate
3 No gel White precipitate 293 >120h
4 17 Transparent gel 323 120min
5 16 Opaque gel 343 20min
353 17min

3.2.4 R IRIE FE X6 Bk 1k 1 32 A RS
KRBT B Ti(OH)a(OAc), {8 WITETR & 1 WU 2R P B0 18 A0 BE ARS8 1 B 1A 2R R BE 1Y
BTN, FFRBRENERAEREFELSTFEERGEH. R4 HLTRTRER.
BR 4T M, HEERREWER RECR BRI, R2REDTE K
3.3 HE1b# Ni/BaTiOs 8y 1L PEAE
CH;-CO, EEMH & WA K (CO2+CHy=2CO0+2H;) RFI A RBRIMBISRIF 5
WA BGRR, B2 EE P, Ni/BaTiOs AN TRR NS HH S, H
1 MR LR 5

%5 Ni/BaTiOf{t R ERENH
Table 5 Catalytic activity of Ni/BaTiO3 catalyst

Conversion/% Content of dry product/%
Temperature/K
CH, CO, CH; CO2 CO H,
973 80.1 82.3 8.0 8.5 43.7 39.8
1073 94.4 93.3 3.5 2.7 48.3 45.5
1123 99.2 98.9 0.4 0.5 50.6 48.5

M 5 @[ F Y Ni/BaTiOs L7 X CH,-CO, HE R W H| & R TRF IE W T8 L 1F
A, EHELEE, FAERBTASKE, M—&HH -ALO; FH MK & # Nijv-AlLO; F
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BERLHNBLEREEE DHERBRYANTRERERMEHRERBAR, FH
HALFIRE, HRFMEE.

4 Eig

1. FIVERE - RRCIR7EIE M & 1 T T %178 BaTiOs B4k, BIMAZE 973K 4858 B v #7844
¥ BaTiOs, ZERT MM & B A F A2, BE, pH EMKRAKEER BaTiOs Rt
AERKEW.

2. 44 BaTiOs 7] AR R &R EMALFI Rk, BXEILRI CH,-CO, EEH &M
REH R EHE
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Preparation of Nanometer BaTiO; and Application of Nanometer
BaTiO;-supported Ni Based Catalyst

LI Xian-Cai, LUO Lai-Tao, LIU Kang-Qiang
(Institute of Chemistry and Material Science, Nangchang University, Nanchang 330047, China)

Abstract:  Nanometer BaTiQO3 was prepared by a sol-gel method,Ni/BaTiOszcatalyst with
pnanometer BaTiQO3 as support was prepared by an impregnation method, and it was applied
to the reaction of CO, reforming CH, to syngas. Under optimum parameters for preparation such
as water volume for hydrolysis of 10mL, pH=4~5, gel temperature 343K, calcination at 973K,
BaTiOs ultrafine powders with spherical particles of 25~60nm in diameter were prepared. The
Ni/BaTiOscatalyst makes the conversion of CHy and CO, reach as high as 94.4% and 93.3%
respectively under the reaction conditions:temperature,1073K; the GHSV, 12000mL/(h-g-cat).
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