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Abstract: Nest-like alkaline magnesium carbonate spheres were successfully prepared by precipitation of boiling Mg(NOs), solution by
adding hot K,COs solution. Thin alkaline magnesium carbonate nanoplates, which can convert to nest-like magnesium oxide (MgO) without
changes of morphology by calcination, are self-assembled to nest-like spheres with a cave in the center of each particle. The obtained materi-
als were characterized by nitrogen adsorption-desorption, X-ray diffraction, scanning electron microscopy, infrared spectroscopy, and ther-
mogravimetry. The results showed that 150 m*/g of surface area and 0.51 cm’/g of pore volume were obtained for the nest-like MgO. More-
over, 92.36% selectivity for acetol was achieved in the conversion of 1,2-propylene glycol over the MgO with nest-like structure.
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Fig. 1. XRD patterns of alkaline magnesium carbonate (1) and MgO
samples calcined at 773 K (2) and 1 173 K (3).
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Fig. 2. SEM images of nest-like alkaline Mg carbonate (a) and (b),
MgO calcined at 773 K (¢) and 1 173 K (d), and MgO(rt) ((e) and (f)).

MARH doRn RT3 45

B2 45 T e R R B LA B & R (R FE R e I
FITAF AR EE R RH SEM I A, I 2(a) W LLE H,
BRI A 380 1 el 2 R B A 1 IR B 3 45 4, R
HARAE 3~5 pm Z ], FEAN R P AT 1~2 pm K/
(0 253 . DA Jed 38 TR BT A 1 B 2(b) W] BAYE W £,
Tl 1% BRI 25 ) A R R DR UKL HE R A, bR
B JEELE 100 nm 2247, SFEEIE 2(a). (c) A (d) AT BA
B, 1 OIR A R R 4 i T RS RS AT LU 4 )
FEEL 2% 5 5L G5 R 10 A0 B RL, 100 s Tl R o 5 B
£ A B 5 SRTE S sE A K. B 2(c) 1 (d)
ATLAE H, 1173 K e s SEOERU IR0 AR B
SE/NRE Fr, JE TR AT B i R R A R, R
R T N I 1 TR 24 A /N k. B 2(e) A ()
Shy = B B R A BE A R R AN TR JECK £ 2L SEM
MR, ATLLE Y, Sl A T & Ui 3 4040 B R

MBS IR AR AR, 2 e K R4 o
D A 2R 2 ) R B R 1 5 4

Bl 3 iU R BEFE 5 1 TG-DTG ihk. HiE
AL, A R A A AR B N AR AR E
X [A]: 373 K AR REL N 3%, i LLHSE K )
WP K BT GRS RE X Y
373~600 K, RHE N 15%, nJ LA &5k fis 2 iR 5 o
) &5 it 7K F Mg(OH), 1) 73 i 55 = AN R FE X TR 2
673~773 K, KN 37%, 0 LLIF 45 K MgCOs )4y
fift. DRIUL, MR w1 773 KO, B R B o
Ao A AR, X Bk 773 R 1173 K RSB AT
i ) XRD &5 BEPTIE L. % BOX Rho7 2%, v 5 e
72 W) 1) B T 45 # XOh Mgs(CO3)4(OH),-4H,0, X B
L[ TH 1 XRD 4347 45 FA4H— 5. Choudhay TR
Botha 2P T g X B R % 1) 40 ik 3ok A 43 DA i ok
25 7K Mg(OH), 7 il MgCOs 43 fift =AU BR. T
FEFRATI A3 A1 25 v, 1 SROPR B Bk IR B A ) 1) &5
it 7K JBE B A1 Mg(OH), 73 fift A0 SRV A R I B B 1
3 F, T DR AT R 2 T i R o e 3 0 R ) 43 HE R
FAR.

Bl 4 g5 T IR R BERI £ 773 K RSB T34
BEM BT FT-IR 3%, 56 i =X 5 BR BE A i, 3 650
em W ISR HOOH S PR Bl 3517 AT 3 542
em " A (1 W SO ST 5 T 4 WK COS™ R R i 4
PB4 1484 F1 1422 em™ PiANIE; 1120
cm” Kb (I U R F CO5™ X FRI 4P 8l 1+
793, 853 i1 885 cm ' [FI =ANESE il CO5™ 15 Hh IR

) A 8. iz &5 R Ao O R K B R BE 1 3T ik
100 ¢ 10,0
90 1-0.1

ASOE 5-0,2%
S 103 &
z 0 1.04
p= ¥ 3 S
60 | 105 5
[ ] =
50 f 106 ¢
E f-0.7£’
40 b ]
ol b by b b v b b -0.
300 400 500 600 700 800 900 1000 110

Temperature (K)

3 WRERERHERY TG-DTG ik
Fig. 3. TG-DTG curves of the nest-like alkaline magnesium carbonate
spheres.
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Fig. 4. FT-IR spectra of the alkaline magnesium carbonate spheres (1)
and MgO samples calcined at 773 K (2).
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Fig. 5. N, adsorption/desorption isotherms (a) and pore size distribu-
tions (b) of the nest-like MgO calcined at 773 K (1) and room tem-
perature synthesized MgO(rt) (2).
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Table 1 Catalytic performance of MgO samples in the conversion of 1,2-propylene glycol

Catalyst Specific surface Pore volume Pore size PG conversion Selectivity (%)

Area (m%/g) (cm’/g) (nm) (%) PO PA  Acetone AA Acetol  Di-PG
MgO(rt) 58.00 0.30 20.40 17.99 4826  7.08 19.20 4.30 16.08 5.08
Nest-like MgO 150 0.51 13.71 23.67 1.29  2.64 3.72 0 92.36 0

Reaction conditions: 7= 673 K, time on stream = 3 h, contact time = 3.7 s, N, =18 ml/min.

PG: 1,2-propylene glycol; PO: propylene oxide; PA: propionaldehyde; AA: allyl alcohol; Di-PG: dipropylene glycol.
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