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WFFERR OB (FisL) : MgAIB % A 7 & R DLE#7C & 5 NaAlB 4(£1 5 i & Imma) B A
ZAIAC 7 7 v 7 ZETHID TH L., £ OEEG S L OGOk I3 S & pifk
HEAEIT- 7= B DI=NaAIB i 7.3 mmRE ORISR Th D, By I —2
i <%, HIEHEICE > TEZR Y, 23.3(1.0)~28.4(0.6) GPaTh 5, ZhZEHEICL T, EHIRE
(Na,LE,,)AIB, DOl i B kB L OV L 0 @il B O M BB % 217 - 72, Bl 5 NaAlB,, D Nafif & %
LE=Li, Mg & O L& B 122 2 THEE AR NaLE )AIB it il DB L &2 1T - 72, [EEE
(NaMg, JAIB, fii i 23 15 B V7228 . Z LA D BEE IR & R VAW IE/ o ino i,
(NaMg, ) AIB ,ifif it CTIFAEAEE(0.21<x<0) TIATE L, 24U H DOff X 13 31.1(0.8)~33.4(0.9)GPa T,
(NagosMgoos)AIB1y & ¥V & (NagyMgo10)AIB s D T BN &3 hho 7, BLEX Y BEREE
(Na,Mg,_)AIB 4 i 1 INaAIB i dh L 0 HAE S A RKE W ENEIECX 72, £72, NaAlBy &
TEIR(NaMg, . )AIB DA E T ORALRNE CIXFBMEEA R L TWD Z e b ool

MR OBEE (J€30) . Single crystals of a new ternary boride NaAlB,4 (orthorhombic, Imma) were
obtained from the Na-Al-B system using a high-temperature Al self-flux under an Ar atmosphere. The
reagents used to prepare the samples were NaF or Na,B,0; powder, crystalline boron powder and Al
metal chips. The optimum conditions to obtain relatively large crystals were found to include soaking
temperature 1573 K, soaking time 1 h, cooling rate 50 K/h and the atomic ratios (n = B/Na = 1.0 to 4.0) of
starting materials. The NaAlBy4 crystal prepared had maximum sizes of approximately 7.3mm. The
crystals were generally obtained in the form of plate-like crystals with well-developed {010} faces or
trapezoidal-shape crystals. The values of Vickers microhardness are in the ranges of 23.3(1.0) and
28.4(0.6) GPa, respectively. Single crystals of quaternary compounds in the solid solution
(Na,RE, )AIB,4 (RE=Li, Mg, rare earths (Tb, Dy, Ho, Er, Tm, Yb, Lu)) were grown by the Na-RE-Al-B
system using Al-self flux. The single crystals of LiAlB;4, NaAlBy,, MgAIB;, and (Na,Mg;)AIB4
(0.21<x<0) were grown; the quaternary boride (Na,Li;,)AlBy, and (Na,RE,)AIB,; (RE=rare earths)
phases were not obtained at the single crystal growth experiment in the Na-Li-Al-B and Na-RE-Al-B
systems. The homogeneity range for the solid solutions of (Na,Mg;)AIB4 (0.21<x<0) crystals was
studied by XRD and chemical analyses. The hardness values of (Na,Mg;_)AIB4 (0.21<x< 0.08) crystals
were in the range of 31.1(0.8) to 33.4(0.9) GPa. Magnetic susceptibility of as-grown (Na,Mg;_)AIB 4
(x=1, 0.21<x<0) have been measured in the temperature range of 300 K to 2 K. The magnetic
susceptibility of (Nag,; Mg 79)AIB 4, and (NagosMgoo,)AIBy4 crystals are diamagnetic and shown an
increase at low temperatures indicative of small paramagnetic contributions which can normally be
attributed to impurities or defects.
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Experimental

Staring material
B (200mesh) Al (chip) (powder)
99.5 % 99.99 % 98.0-99.9 %

-Staring material-
‘. Li,B,0; (38.0 %), Na,B,0,
Synthesis || (qg,09¢), Mg (99.9 %)
rare earth oxides: (Th,0;,
Solidified Dy,03,H0,05Er,0;,Tm; 0y,
Heated in an Ar gas ] Yb,0,Lu;05)(99.9 %)
Heated at a rate of 300 K/h ! :
Dissolvin
Soaking temp. : 1573~1773K

Soaking time: 1~3h !

Cooling at a rate of 50 K/h

i ¥
X-ray diffractometer (XRD) : Crystalline | | SEM, Energy dispersive spectroscopy (EDS),
phase, Unit-cell parameters Vickers microhardness, SQUID
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Optical microscope photograph

-Experimental condition-
(Na,RE, ,)AIB,, (RE=Li, Mg,
rare earths) (x=0~1.0)
n=B/(Na,RE, ) =2.0~3.0
In Al,O; crucible

SEM microphotograph
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