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Fig.1 XRD patterns of supports(a) and catalysts(b)
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NiO/MgO-N>>NiO/MgO-Cl, T E#%H R E B EESE, HF U Mg(NO,), - 6H, O X5l 38 & s 24k 7
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Table 1 BET surface aveas of different supports and catalysts

Supports Specific surface area /{ m? » g~!1) Catalysts Specilic surface area/{ m? » g=1}
MgO-N 4.9 NiD/MgO-N 18. 6
MgO-Cl 16.3 NiQ/Mg()-Cl 14.8
Mg(>-S 23.8 NiO/Mg(-S 23.6

X NiMgO, & BB K NiO/MgO-N # MgO-N #ATHLS&WHIT 407, SREE 2. SHik MO
M, EARRRTERAL, BRBR NMO, BREIBPRAFRAES, LENK, 25
REAB/D. HWAKBAMBAREBUEI . XREE DI R EH & ROBUFOILERES RN

TREPR, EREIEFEAPRAILEARTFEHIN, YRBFEENE, B4 NiFEARER
FRIFLA TR R34 ALBT R .

2 MgONH NO/MgO-NRER., ABRAE
Table2 Surface area, pore valume and pore size of MgO-N and NiQ/MgO-N

Aprr/ Acrterna/ Aieropore Vi / V mieropare / Pore size/
Samples
(m?-g™1) (md - g1 (m?-g=1) (m?sg-1) (ul - g~y om
Mg(O-N 34. 9 28.3 6.5 0.208 1 2.694 18, 87
NiD/MgO-N 18.6 9.2 2.3 0.199 8 4, 331 359. 73
Mote: A—aspecific arca; ¥V —pore volume,

B 2 HEEEHE H,-TPR RELHR. TR, NEGELT BB TEA DR, SHELN
FHEAMARESN NOYH ., Z4E 1 T, BANPRESESREREEMEEEK NiMgO,
fhy RRASRAEREBHBEEAN NIO, BFEBREEE N NIO HWiE 6, &EFRWT Rz
H BB & NiMgO, B JE%, FH Gaussian #)4, NiO/MgO-N, NiO/MgO-Cl #1 NiO/MgO-S #%5
A R A R AR A B 449, 58, 41, 904798, NiO/MgON BEABERERE X, 5%, HE
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BERRE, BELR, MEBEEE THABEHELN.
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"é (3) NiOMgO-S Table 3 Effects of precursors on catalyst performance
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Fig. 2 H;-TPR spectra of catalysts
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2.2 RMEAEENREE
2.2.1 BEEMEW

A FERTRE R AR ELCT RS AN NERLE 3, TTUES, M Mg(NO,), « 6H,0 %
H SR AR & & B0 AR A3 NiO/MgO-N MR btk BB R 47, 3L CHL 58463, H, M1 CO B uEE, M
EL Mg(NO,), - 6H,O AR WHEREEE.

NiO/MgO 7 400~1 000 ‘CRELEH T R B B RE5H . 78 500 TR, HERMEBERES,
Bl MgO [ NiO #H § 8BE B0 B S LR NiO [1] MgO FE T 808 Ba0 B i1, @emndEE
949, 60610, BT AL R L IR B K F NiMgO, B % {4, d XRD 1 TPR £ £/ 41, NiO/MgO-N
FEUBBERFE, £EEWEER, NiO/MgO-Clfil NiO/MgO-S H & F R EHWEL NiO, FH
TR IR, ATKRREAAER, XTRENES NIOKRE R N© 5B Hg 8 ab
TR R R K E, TEEEP NIOZFE R N MEANFEERAESEEERR,
2.2.2 REBEHER

KL NiO/MgO-N 4 #/eH, ZFHERMBENFEBIEMEMMER, SELE 3. TREME
FEFE, CH, #%{® . H, M CORFHHEHMM, YRABEHEH 500 T LFAZE 800 CH, CH, ¥iL®x
H58. 7% MINE87. 2%, H, HH M4 6 BB ELI00%, COMEBHENSS. 3% REES7.3%, K
A POM 3 BZHAETHEER, BEFHNFFREAISRE.

100} . —_— 1m'“_“““*mﬁt:3
% wf L e
8 £
§ a0 § 60
5 =
5 Tof —. X, g o T=850°C, GHSV=9723h
: — s, g =5
& GO S, = 20r = S
O, fCH, =05 ; GHSY=9723h' —v- 5,
50 L 1 L I 1 2 L 0 L 1 + L I
500 550 600 650 700 750 600 03 0.4 0s 0.6 07
T/°C Molar ratio of 0: to CH_
B3 WEEX POM M&m B4 |RES5PREBZ A POMBIER
Fig. 3 Effects of reaction temperature on POM Fig, 4 Effects of molar ratio of (; to CH, on POM
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Fig. 5 Effects of gas hourly space velocity on POM Fig. 6 Stability test of NiQ/Mg(O-N
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Effects of MgO Precursor on Monolithic Catalysts Performance
in Partial Oxidation of Methane

Gao Yana'* Li Shulian' Jiao Fengjun' Chen Guangwen’
(1. Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023 China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049 China)

Abstract; Three magnesium-containing precursors (Mg(NO;),, MgCl,, MgS0,) were used to
prepare magnesium oxides (corresponding to MgO-N, MgO-Cl and MgO-S respectively). With these
oxides as supports, Ni0O/MgQO/ceramic monolithic catalysts were prepared and tested in partial
oxidation of methane. Catalysts were characterized by N, adsorption, X-ray diffraction (XRD) and
temperature-programmed reduction {TPR) techniques. The reaction results showed that the catalytic
activitiy of NiO/MgO-N was relatively better than that of NiQO/MgO-Cl and NiG/MgO-8. The
methane conversion, selectivities of H, and CO were 87. 2%, 100% and 87. 3% respectively over
catalyst NiO/MgO-N under temperature 800 C, gas space velocity 9 723 b™! and 0. 5 molar ratio of O,
to CH,. It may be the reason that three precursors formed different species when co-precipitated with
precipitator, and oxides formed from these species had different surface areas after calcinations. XRD
and TPR results showed that NiO was highly dispersed on the supports in the form of free NiO and
NiMgQO, solid solution. But the distribution was different in the three catalysts.

Key words: partial oxidation of methane; synthesis gas; manganese oxide precursor; monolithic

catalyst



