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Preparation and Characterization of Magnesium Silicate
WANG Li-xiong, GU Mei, YANG Liang, YANG Tong-zai"
Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics. Mianyang 621900, China

Abstract; Magnesium silicate was successfully prepared by a hydrothermal-sacrifice template
process in a mixed solvent system. The mixed solvents were made of the silicon dioxide
template, magnesium chloride as magnesium source, ammonia and ammonium chloride. The
influences of synthesis conditions such as the reaction time and temperature, the morphology
of silicon dioxide and the concentration of MgCl, were studied. The products were
characterized by scanning electron microscopy (SEM), X-ray diffraction (XRD) and specific
surface area analyzer. At optimized conditions, the synthesized magnesium silicate has the
BET surface area up to 642. 72 m*/g.

Key words: hydrothermal process; sacrifice template; magnesium silicate

UL AR B A% R Y AR XAl B T SR AR HE AREUON S A AR A T IR R 0 B AR T ik
W BE 35 B A T2 o B A O R 3 R A

TS b 0K B 3 [ 7R i OB AR TS BB B o X R R AR LA e R v O A
—EMRB . BR AT AN K R R R A A A B R A O A R s A R A ) 2

K I — A E B A RO IR . MK H 70 B R AR I

B e A Al 0 S R A R A R T A OR [ B b A AR

PR ASTA] 5 B 7 VAT PR DUTE s B T s e FIBFSE T o) 2 —

WoFs B #A:2013-02-21 ;4817 H #§:2013-09-09
EZE B v EWAE1973—) , %, Hl g BB 9E 51 L U k2 2 ll
* BIEBKRREAN M7, E-mail: ytzsc@sina. com



5 6 39

T S5 - ik R R RS R 4 b g B E SR AT 365

Bl ) R RS R 4 JC AL AN BLI 2. DMK R
0 i 7K R 7 FE K v R IR B SR A AILAR s R
FU AT BEAFAE AT ] 0. 0 180 1 7K o 2 ki K e -
Bt 5 8 58 ) 3k R A L B R AT R 23 A B R B I
A FN R K 31X ) BB 25 45 W BN AT 19 % 22 B SR AR Y
SRASE 5 e AT HILB B B R0 A4 B e
H1 T TC AL B 7 5L R S 4 R e A R e
JIT LA TCAIL IR B 700 F - DA 7K L R 18 < 7K b H K
LRt S SIS N IO B 1 B b ot v |
B T 5 R R A i O o O L 2 foe R )
il 25 UL M ) ) 2 B A I A F AR W
(R TCHLIR B R B 32 2247 4 )8 AL ) W R R L ik 1R
hAE . REERER & LR WAL Z LA R, BT DL A Ay
S0 FGE 1 08— Fh P BE AN S5 09 W8 B AE L
gk N Si, Mg, Oy (OHD, (H,0), + 8H, 0,
FER AN TR NGRS - WANTTTR N NN PN (R (R ST
A (D R R (2) e e
PERELF 5 (3) HATBHE ¥ 3¢ 4t (4) RIAFHHLE:
PE BRI AR s (5) KRR PERE  (6) T
JE b BB B TR T © 2 TE AL FE AR O il Y TR A
FIERZ A &) Z R . 78 1995 45k
A SR AR TE R SR A 0V K v ) Bl A R LA AR
T B R R TN A B A ik R B EL A
) F FL T 245 4 R R R T B R T O R &
A UF R R AR A A DR RE TR B AT AL
AR 2 — Tl Pk BE A 5 1 il 2 R )

A5z L MgCl, NH; « H,O #1484kt N
JiORE o SR RGP A i - 7K A 12 o) 5 5 e Bl 3 T AR Y
TR TR B 1 A Al 10 WG B 590 o %o T R o o Tk R B 45 4
FIERE ) MeCl, ¥ B R ALfE B 30 L IR 25
RO TAHOC M & 5200 . A8 B X I 2 A0 5
B (XRD) 148 B 45 (SEM) AT 43 7 (TG) L %
T PR BRSSO 5 8 %) e TR B o L 45 44
TEA L L 2 T AR A5 R BE R AT SRAE R4 B USRI
UL A 1 A L 2 1 R A e R B R Y R L LA Dy i
7K T EE A IR 8 e K e ) A T B E A

1 LIGHH

1.1 {XE5=EH

YNDS1-3G-F FE ¥ 4 44,0~300 C, LT
ACREMEAR ) 15 A7 PR 28 Ao A 55 B0 A E L V0 95 i
M IEZLIR A BR A . B-S/A B F 40 KF L Jjk
it 0. 01 mg. i MR -4 A Z AU A IR A .
Quadrasorb 2MP 4= { 3l & [i] W B A3, 55 [ e 3%

F]. JSM-7500F =4 LB . H A& JEOL 24w,
Tensor 27 £ A 3% A, 8 = A & 52 28 A] . DX-
2600 X PP ATHAL PR 5 B A A . Rk RCER R
& 5~8 um, HHIFHFEA T . BRE &4 Ak
RERIAR 2,48 pm, W7 VL 38 35 B0MG B AH R 2
F. C,H;OH.,NH,Cl,MgCl, ¥ Jy i 84> #r 4t .
1.2 AKBGEFSHRELIREERIRSR

LI MgCl, \NH; « H,O H15E BBk g 5K, K
FHAT AT/ A ) 45 ek R BE 45 O T BR . B o
W —E = SIO, AR A —E /KNS
R (R N AR S0 i O T o R [P S S
TSR B o8 4 T A 1Y) — 28 MR B Y MgCl, ¥ W
—E NH, « H,O NH, Cl % in A 2 A 55
A 7 LR o AU S L PR R i R e A &
A BB — R T KRR . SIO, 1
Sk SN S 0 RN s A A A TR B AR Sk e B 7
A BIRE IS b Bl B B AT R Y B
W )2 TR AN W R N B e RO A R T
BT RE R B S 0 BER . B O IR S i NH; -
H,O Brfb— & i [ J5, B0 0 8, 7% 5 LiE .
FHAK B LT M 2% I, R 2R BR A A 7. HEK
VRO AT R AR A 7 A LR M 1k . HEE R
WEPE W IEAE 100 °CF T4 — 5 B[], 15 21 ff R B¢
MR, IKIRTE A B TR B i R R IR T L,
S 77 FE I = (D)

MgCl,+NH,CI+NH, * H,0

O
(Drippling) 1 P (Agitating) 30 min

Si0. ¥ W
(Solution)

B ¥ (Mixture)

190 C i # (Heating)

B A ¥ (Mixture)

2.0 (Centrifugation)

l

. e DUVE
FIEASR R (Precipitation)
(Abandoning supernatant)
Ve T
(Washing+drying)

Tk TR Bk

(Magnesium silicate)

Bl KA B R B U R s
Fig. 1 Schematic diagram of preparing magnesium silicate

by a hydrothermal process
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Fig. 2 Typical SEM images of magnesium silicate and the silicon dioxide template
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Fig. 3 X-ray diffraction patterns(a) and infrared spectra(b) of magnesium silicate at different temperatures
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Table 1 The added material
# i (Samples) m(MgCl, « 6H,0) /g V(H;0)/mL m(Si0y) /g m(NH,CD /g V(NH; « H,O)/mL pH
1 1.034 7 50 2.008 7 5.363 4 6 9.5
2 1.9959 50 2.064 8 5.446 0 3 8.0
3 1.5108 25 1. 000 4 2.6817 6 10.0
4 1.5537 25 1. 0000 2.6674 3 9.5
5 1.116 3 50 1.0109 5.326 4 6 9.5
6 1.0839 50 1.1270 5.397 5 3 8.0
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Fig. 4 X-ray diffraction patterns(a) and infrared spectra(b)

of magnesium silicate at different mass ratio of MgCl, « 6H, 0 to SiO,
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Table 2 Surface area and aperture structure of magnesium silicate on different conditions

- Lt 2 AR BALE Lz FE i o 1 T 45 1 [
HH
(Samples) (Surface area)/ (Total hole volume)/  (Aperture)/  (Sample mass)/ (Measurement p/ bo
(m? g 1) (mLe+g 1) nm g time) /min
1 185. 74 0.624 0 <107.6 0.2037 475. 3 0.9818
1-1 211.13 0.627 0 <111.3 0.296 5 521.7 0.982 4
2 267.48 0.623 6 <128.3 0.254 6 527.5 0.994 6
2-1 264. 00 0.6230 <92.8 0.277 9 509. 8 0.978 8
3 487. 20 0.674 2 <185.3 0.2916 652.7 0.989 5
3-1 642.72 0.859 3 <100. 0 0.3427 734.0 0.980 5
4 478. 30 0.5590 <132.4 0.1380 504. 3 0.980 5
4-1 500. 69 0.622 4 <116. 7 0.1380 504.0 0.983 3
5 117.03 0.236 6 < 114.4 0.074 2 515.5 0.982 9
5-1 145. 47 0.2367 <118. 6 0.179 8 606. 0 0.981 6
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