%6 Tl 1k 2 2% it Vol.21 No.6
2005 4 6 A CHINESE JOURNAL OF INORGANIC CHEMISTRY Jun., 2005

Ak iaa R FEKER ARSI FEY Ni Mg Al
RS UMR SRR

ke RiER OKER e
(AFRRXFHF R, AT 210093)

fE: R T BET . XRD.TG-DSC . TPR \FTIR | {3 f 12t 4 05 BRI 55 D9 Al A S I A5 a0 6 LA L0 02 vk A I /K 3 A (HT) A
87K M A (HTLes) R AR ] 45 19 4Mg/Al 3Ni/Mg/Al 3.5Ni/0.5Mg/Al Al 4Ni/AL A F ALY AT AR UEAT T 0 5% 00 26 W . i 46 1 TR
B ALY H R TR AR BE R B B R AR B N I U B M N T E A 1SS T HT 2R BT
FEARE S0, DT A5 R o A B e TR K RS PE R AR, 5 B0 b8 I A Y TR B S AL A 9 L 3R TR LE S 3 B Y AMg/AL TR & %L
WAL, 76 TPR i f2rh A IR & S AW R HE 7 i &8 IR & b2 Niv — NiO R R 2 . IRG Sk &im&a
PR A ARG (07, - Bl 35 B 5 5k 0 A AL T A5 30 R A8 | 5 SR AU P e B 9 SR T LA L R 2T B R Y R JL-F b R SR EE AL R
P Ak 52 107 2 o TR T ) 32 438 e e v, 6 A HC S T 1) Ak 30 T 2 R0 B R I A B R A 8 O S T AR A SN 11 5 Ak
AR R

KR Ni/Mg/ALIR G2 ALY ; RPTEAEIL SN ; TPR; XRD 4347 B fit PO Fff
RESES: 0614.8173; 0614.22; 0614.3°1; 0643.36 XEFRIREE: A XEHS: 1001-4361(2005)06-0852-07

Synthesis and Characterization of Ni, Mg, Al Mixed Oxides from
Hydrotalcite and Hydrotalcite-like Precursors
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(Department of Chemistry, Nanjing University, Nanjing 210093)

Abstract: Various measuring methods, such as BET, XRD, TG-DSC, TPR, FTIR, microcalorimetric adsorption
and isopropanol catalytic reaction were used to perform the studies of the samples of 4Mg/Al, 3Ni/Mg/Al, 3.5Ni/
0.5Mg/Al and 4Ni/Al mixed oxides, which were obtained from the calcination of the precursors of the hydrotalcite
(HT) and the Ni-containing hydrotalcite-like compounds (HTLcs) preparing with the coprecipitation method. The
results showed that the specific surface areas of the mixed oxides derived from the HT and HTLecs precursors
were larger whereas the specific surface areas for these samples decreased with the addition of Ni** and the in-
crease of the Ni* content in the samples. After the nickel cations were introduced into the HT structure, due to
the redox properties of the nickel cations, the binding abilities of the HT layers attracting the interlayer anions
were weakened, and then enabled the thermal decomposition temperature and the thermostability to descend. And
after calcination, the specific surface areas of the Ni-containing mixed oxides were lower than that of the 4Mg/Al
sample. In TPR process, the 4Mg/Al sample was not reduced, while the reduction of the Ni-containing mixed ox-
ide was via a path from Ni* to Ni’. The surface of the mixed oxide was showed to contain the acidic sites and the
basic sites, and with the change of the Ni** content in the sample some adjustments were gained with the acidic

sites and the basic sites. The FTIR indicated that on most of the surface of the Ni-containing mixed oxide the
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surface sites were the Lewis acid sites, and the Bronsted acid sites were almost nil. The acetone selectivity of the

isopropanol catalytic reaction was the highest, which indicated that the redox surface sites on these samples were

in the dominant position. Due to the addition of Ni and the enhancement of the Ni content in these samples, the

conversion of the isopropanol catalytic reaction increased, too.
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Table 1 Results of Sy and XRD analyses of different
Ni/Mg/Al mixed oxide samples
Catalyst Ni / mol% Sper / (m?-g™) Reszl::liiiz(RD
4Mg/Al 0 197 MgO
3Ni/Mg/Al 60 135 NiO
3.5Ni/0.5Mg/Al 70 130 NiO
4Ni/Al 80 81 NiO
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Table 2 Catalytic activities of isopropanol on mixed oxide samples
Isopropanol conv. / % Selectivity [ %
Catalyst Ni content / wt% Propylene Acetone Diisopropyl ether

Air N, Air N, Air N, Air N,
4Mg/Al 0 0.5 35 0.9 8.6 99.1 91.4 0 0
3Ni/Mg/Al 65.9 1.1 47.3 7.9 1.0 92.1 98.9 0 0.1
3.5Ni/0.5Mg/Al 74.3 1.6 39.0 1.7 1.4 98.3 97.9 0 0.7
4Ni/Al 82.2 22 32.1 8.6 0.2 93.4 98.8 0 0

Reaction temperature is 200 °C in air while 280 °C in N,.
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