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IR, Hd c(OHT) =2(c(M*7) +c(M’7)),
c(CO3;7) =0.5¢(M*" ), 7£ 80 °C ., PusfitH o 41t
T, FE IR SRR A W WO B S AR &5,
i, BRI pHAES] 9 A ik, 80 C T 4k4L
FiHk 30 min j5, FAKIZEH 150 CF KA
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120 °C T4 20 h, H45 NiCoLaPr-HT 2 /K 45 f1 #¢
o ZFESMTEZS S 40 F 450, 550, 650 A1 750
CTHRERFES h BBk AfTAER GEMAY, KAt
TEHURIAR 0. 28 ~0.45 mm BES A . FE 52 B8
U124 450 — NCLP . 550 - NCLP, 650 — NCLP 750 —
NCLP,
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5 NN 10, SR 20 mL/min) , FEZEF
faJ5 Lk 10 °C/min #ZE M 50 C T E 750 C, 7
TPD 236, FRECKI4% 0. 28 ~0. 45 mm fFELL 0.1 g
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HAEFHRE] 700 C, HARH T 700 CHREF L h G
FER =, DI N, (20 mL/min) BRHH 2 HEZ T
o, H Ax Sl CoH OH HEAT kb i 22 0ég 1 AR
R IE, N, A ERL S, L 10 °C/min
B 30 CFHEZE 550 C, fat C,H,OH-TPD
2k, 18 H, AU R FRIRZE 30 °C, 3k N, mkdq 25t
ZoPAR, LA 10 °C/min #3330 CHHE 2 550 C,
ek Hy-TPD 2k, HAE OBk ZE L E R A
JNE 50 hJE AR T Hy S5UE R R 2R 300 C ik
30 min J5REREM, ¥ H, P14 0/N, IRA X
(O, (RFE & 5% ), MU A 20 mL/min, K28

s L 10 °C/min 32 M 50 °C FFHE ZE 900 °C,
ek TPO fHh4k .
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Fig. 1 X-ray powder diffraction patterns of NiColaPr +—LaNiO,or(and)LaCO;or(and)PrNiO;

hydrotalcite-like by hydrothermal treatment method
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Fig. 2 TG-DSC profiles of NiCoPrLa hydrotalcite-like by
hydrothermal treatment method
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Fig. 3 XRD patterns of hydrotalcite-like compounds
mixed oxide synthetized at different calcind temperature
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Fig. 4 Raman patterns of hydrotalcite-like compounds

mixed oxide synthetized at different calcind temperature
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Fig. 5 H,-TPR profiles of hydrotalcite-like compounds

mixed oxide synthetized at different calcind temperature
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Fig. 7 IR spectra of mixed oxides derived from hydrotalcite-like
compounds prepared at different tempurture after ethanol adsorption
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Fig. 8 Activity of mixed oxides derived from hydrotalcite-like

compounds prepared at different calcination temperature
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Fig. 10 TPO profiles of in ethanol steam reforming with 50 h by
mixed oxides derived from hydrotalcite-like compounds
prepared at different calcination temperature
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Fig. 11  SEM spectra of 650 — NCLP(a) and 450 - NCLP(b)

sample after ethanol steam reforming for hydrogen production
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Calcination temperature influence on catalytic properties of
NiCoLaPr hydrotalcite derived composite oxides

LI Ning'?, LIANG Liang', DENG Ming-hai’, WANG Yi-jun'?, GAO Xin-han', PENG Nan-nan’
(1. College of Chemical Engineering and Environmental Engineering, Guangdong Institute of Petrochemical
Technology, Maoming 525000 China; 2. Guilin University of Technology, College of Chemical and Biological
Engineering, Guilin 541004, China)

Abstract; When NiCoPrLa hydrotalcite synthesized by hydrothermal method, the crystal structure and thermal
stability of NiCoPrLa hydrotalcite were characterized by XRD and TG-DSC. Hydrotalcite-like compounds were
synthesized by hydrothermal method with unabridged hydrotalcite crystal structure. The hydrotalcite starts to
break down at 439 °C, to form the derived composite oxides. At the same time, the crystal structure, surface
properties, catalytic properties and resistance to carbon deposition and sintering properties of derived composite
oxides from hydrotalcite calcined at different temperatures were characterized by XRD, TPD, FT-IR, TPR,
TPO, SEM. The results show that the calcination temperature influences on the crystal structure and surface
properties of the derived composite oxides and can be conducive to the formation of perovskite derived composite
oxides at higher calcination temperature. The derived composite oxides of hydrotalcite-like compounds at 650 °C
calcination temperature show better adsorption performance, with higher activity, H, selectivity and resistance
to carbon deposition in the steam reforming of ethanol.

Key words: hydrotalcite; calcination temperature; derived composite oxides; ethanol reforming



