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Preparation and Characteristic of One-dimensional Magnesium
Borate Nanomaterials

LI Tian-Bao, LIANG Jian, XU Bing-She, WANG Jin

(College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Single-crystalline magnesium borate nanorods were fabricated by solvothermal method at the super-
critical conditions. This reaction condition enabled the formation of magnesium borate with one dimensional nanos-
tructure without the involvement of surfactants. The microstructures of as-synthesized products prepared at different
reaction stages were characterized by X-ray diffraction. The results show that Mg,B,0s structure is obtained through
an intermediate transition from Mg(OH), to MgBO,(OH), and then from MgBO,(OH) to Mg,B,0s. The morphology
of the products at corresponding stages were observed by scanning electron microscope(SEM), showing that the
formation process of Mg,B,05 nanorods was from flake-like to short columnar and then to rod. The result suggests
that the formation of Mg,B,0s nanorods follow a process from nucleation — dissolution — anisotropic growing —

recrystallization.
Key words: magnesium borate; nanomaterial; solvothermal method

SRR 2 B E N EE R AR, BATI A i

LAghoKg PyPd FERRAEMEALT, ¥RAE MgO AT L,

& kBB By 2 R v R, BT
{0 12 6 3 2 — T B BB AR gk ab, ol
P 56 i 20 A A 2 A A MR U R A A 2
(i R R — B Y gk RAE R 22 (0 JLAE
DAL Ry 1) 4 BAL 25 R S LR T AATT I 0 2%
B R BT S, © 4 S A R gk
2L ARk QKA RN GRS LR 9K TE S
7E 1050°C ) i T Sk RV A BE AL 1) A AL
P, Ma 51U IE A LK K6 MgB,O7 4K 48

Yeks BER: 2010-01-11; YeBl4&eaim HEA: 2010-03-05

T 750~1100°C (@ U Ml BLy/H3Bs K AE OV,
T LLA R MgoB,0s 4k £ U 21 4h e 45 1 7= 2
850°C I il &, ¥RAERE R b (Bl v RN B 1 Rk AR
WA T AR IR S H O R 26 ). Elssfah 250
HI Mg(OH), Al H3BO; A JFUEHE KA A EE R 900°C
& MgoB,0s 4K #s. Zhang 25U 1100°C 11
At/H,0 4R, A it Mg3BaOg 40Kas. il LUE H
AT R A R AT, B R, KA
AT TV TSR Bl 46 T 2 Fiob B — 4 gl K

TEHBB N ZRMRA974-), B3, 1. E-mail: litianbao@tyut.edu.cn



948 T LM OR 2 R

25 4%

S Ry U2 A P T 0 N R B 9 K 4 i 5
AR ILARTE. A AT X R B 4 R AT RLEAT 1 51
IR ORI SRR R IR 15 il B, IRl 74
FRAN TS AT 42 1) — O] I B 49 K s

1 RE

E— NG T E R, RN 2 F Gl &
AN K5 0.7 g KA BT 20 mL JE/K 4
WO G 1. 4 0.28 ¢ TIAEAL A INE] 20 mL 7
VKR TE ORI 2. 5= T ARG B2 FE, %
7 1 LL 0.3 mL/min [R5 0 2 2 b AEd
g g FE G RRE G B k. 0 S R
VR B BINANE AN N 28 P 400°C 2 Ef e b
6 h. RMN5E)E, BUTiEd sl ig, HH Sz
TR R Stk JLIR G T 60°CHET.

H H A 2~ Rigaku D/max 2500 ! X 524306}
FRORFE S BEAT YA 0 7, RS F: Cu #i(Ka, A =
0.15418 nm), ¥ kK 40 kV, FHiA 100 mA, 3
1 BE Y 20~80°. ESCALab220i-XL ! X £kt
i (XPS) T XA s o Kt & o A
JSM-6700F 7437 Jx 5 HL -~ S Ui 00 A il BB AT TE 30
MEE, BEAEHLE A 10 kV. BUD AL S AE I b
ol QR O = ST e o ) A U o o C =
JEM-2010 2! 5 73 HHi& 5 B (HRTEM, ek H s ok
200 kV, AHEEN 0.19 nm)d HBH TS 45k
KA.

2 ZERMVIL

FEFNFAGETT LU AR A — P 0 7 i s 7 i
SRR I S P U P 0 R ) X T) B R 2B A 27 ] B S
FUAEZ A0S BT IR R A BURAR 27 1 2
R W R N AR A A R A O S A R
R R RN, B AR AN W SRR R N, AR A
gk RS =M I R

Bl 14 400 CLREF 6 h [ 26 A5 =) ¥ XRD
Bl A 1l E & 45 i BEAR =, T
BT GRS = R MgB,0s g 4, I
PDF k%5 k NO.15-0537, WS H 5N a =
0.6155nm. b =0.9220nm Hl ¢ = 0.3122nm. M XRD
I Ve m ) W I B A e A R AR AR, SR AR
PO AR

Bl 2(a) 2 7= 90 () 3% S 49 4 S A R R
(FESEM), MEIH 0] F H =4 th oK & B 2R gl K 45
FIFTAL s, B AEAEET, JERIE 100~150 nm 2

Intensity/(a.u.)

| I
.l _n)ﬂ\.J“,J ! JJ';
15-0537>suanite-Mg,B,O,
l i | 1].1

" TN N T P
1020 30 40 50 60 70 80 90
26/(°)

K1 400CHREF 6 h (R IRE RGP XRD K%
Fig. 1 XRD patterns of the as-obtained final black products
prepared at 400°C for 6h
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Fig. 2 SEM (a) and TEM (b) images of the as-prepared nanorods, the HRTEM (c) and FFT images (d) of single nanorod
The lattice spacing of about 0.447 and 0.296 nm corresponding to (110) and (011) planes spacing of triclinic phase Mg,B,0s, respectively. The angle
between the above planes is 74.7°
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Fig. 3 XPS spectra of the as-prepared nanorods
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Fig. 4 XRD patterns of the initial white precipitate at room tem-
perature (a), as-prepared transitional black products at 320°C (b),
as-prepared final black products at 400°C for 2h (c), and 6h (d)
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Fig. 5 SEM images showing the growth process of the nanorods
(a) some Mg(OH), granular crystals existed before hydrothermal reaction, (b) MgBO,(OH) granular crysatals appeared when reaction temperature
rising to 320°C; (c) nanorods appeared after reaction at 400°C; (d) and (e) nanorods became longer and better-crystallized after reaction for 2h and 6h,
respectively
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Fig. 6 Schematic illustration of growth processes of Mg,B,05 nanorods
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