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Metal borides have excellent properties including high hardness, high melting points, relatively high electrical and thermal
conductivities, and high chemical stability. So far, both fundamental research into borides and research into their applications have
been conducted. However, as the strong covalency bond of borides indicates that synthesizing borides and obtaining single crystals
of desired size is not always straightforward. In this paper, the properties, occurrence, and extraction methods of boron, which is a
raw material for the synthesis of borides, are summarized. In addition, we have categorized the various boride synthesis methods
that have been reported so far. The effectiveness of the molten metal flux growth method in the synthesis of borides is also

mentioned.
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Table 1 Repreesntative boron ores.

Name of mineral Chemical formula B:O%
Borate Kernite Nao0+2B:04+4H.0 51.0
Borax Nay(0+2B:03+ 10H:0 36.6
Ulexite Nap0+2Ca0+5B:03° 16H0 43.8
Colemanite 2Ca0+3B304+5H:0 50.9
Sassolite B20g*3H,0 56.4
Boracite 5MgO-MgCly+ 78,04 62.4
Pandermite 5Ca0+6B203*9H,0 49.0
Hydroboracite Ca0-MgO-38,0,°6H,0 49 ~ 50
Kotoite 3IMgO-B,03 36.5
Danburite Ca0-B:0; 28.4
Szaibelvte 5Mg0-2B:03°1.5H,0 38.1
Ludwigite 3MgO B0y FeO Fex03 16.6
Borosilicate Tourmaline XYB5SigOar B~ 13
X=Ca,Na,K,Mn.
( Y=Mg,Fe,Al,Cr,Mn, Ti,Li.
Axinite ALBSiOy5 5
b >
s 94
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Fig.1 Schematic structural diagram of the Colemanite.
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Fig.2 Preparation of the boron: (A) Reduction by magnesium, (B)
Reduction by hydrogen.
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Fig.4 Powder XRD profiles for Perovskite-type RRh3B (R = rare
earth element) synthesized by arc melting method.
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Fig.7 SEM photograph of ErRh4B4 single crystal obtained by
molten metal flux growth method using Cu as a flux.

Fig.8 SEM photograph of a-AlBi, single crystal obtained by
molten metal flux growth method using Al as a self-flux.
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Fig.9 SEM photograph of NaAlB.s single crystal obtained by
molten metal flux growth method using Al as a self-flux.
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Ndbd, 23 HIORUREOBEGOHETHMNLZ L 1T, B4
FEE ORI L
HE9ICx LC, B4R B 5 Wbl o R FRCHT
L7and 5, MRHEO TRALETH D, FEEO—EICE
b % FANDEERH Y, LaBg DHAE S B R OF 2 RIZE T
%, 1273 KIZHEA L 7= La,05 1% LT BClL & H, DIREH A
ERL, SFOMmOREEL 1623~1723 K IZHEL T, £
DOEIRE T LaBg ZATH BTV, BEEHIISLFHEO
{100}, {111}DOFRERmEZH L TV 5[46],

ZOBAED Al HTEHE 7T v 7 AKX

4. F&O

SRR AL IR 2 BN REE A L, ZhoE ClOER
CIGHOME N DR 72 SINTE 72, ZOACHE
LIZLT LHES TRV, KR TIE, T8 Ve olRk
ThHHETERIIONT, TOME, EIX, M AFEEE LD
7o RNT, THETICHE SN TEEEHEOKR VLA
B, BEAERSZ, R, Rz ST 2B
7Ty 7 AEMMBDO CTHEHTH D Z LI LT,
AU L L, BEREDOHTF—2L > T, FREME
LBEOEETH XY F v 7 ~F U T ErRhyBy[37,38],
ErNi,B,C[47], % L CHBILHEAR V(L) MeB,[481 B E L
WE BB, ZOBINRSET 5L 51, &L
BEME 2 L K MO TZATFER S & W25, UL 5 H1%E,
&0 bR L A OR%E & BRI S R B & < AFSE
FERBELBEND L E2MFHL TXEEZHDILS D20,

BiE
EEFE D OMEIIR EIE, B C OMBE =T TEE L
7= BEDLOEREDL L, K& BY 7 A BEFEt

IEMEDLEMRRIOND Z L THD,

U E—OEEFER AR EZE T T, BRNOEL 0L
FERIOFROSEES & LR LT > Tz, FFEOHEE
ZdHT- 5T, KT 7 =t % —HilgkE o) 2 2T
Wbl ZXREAEE, IS U TREEE L BT,
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