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This article describes floating zone (FZ) crystal growth of decompositional compounds, which is assisted by addition of an extra
element to constituent elements. Examples are; FZ crystal growths of WC assisted by B addition and YBso assisted by Si addition.
Both decompose without melting as temperature increased. The addition of the extra element enables the compounds to melt by
reducing melting temperature and stabilizing the compound phase.
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Fig.1 Schematic drawing of a 4 Xenon lamp-ellipsoidal mirror
image furnace.
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Fig.2 Phase diagram of W-C binary system. The left one
indicates that WC decomposes peritectically at ~2776 °C[1]. On
the other hand, the right one indicates that decomposition of WC
is eutectoid at 2755 °C[2].
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Fig.3 (a) Longitudinal section around the zone quenched during
the zone pass of WC rod. (b) X-ray diffraction patterns for every
portion labeled in (a). (triangle) cubic WC,.x, (circle) graphite,
(star) W,C and (square) WC.
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Fig.4 Crystal structures of (a) WC, where large spheres are W
atoms and a small black sphere is C atom, and (b) MB,, where
large spheres are M atoms and small spheres are B atoms. WC
includes only one C atom in the unit cell, that occupies the
center of one of pyramids formed by W atoms. MB; includes two
B atoms in the unit cell, that occupy the center of both pyramids
formed by M atoms.
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Fig.5 Binary W-B phase diagram[5].
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Fig.6 Compositions of the growing crystal, the molten zone and
the feed rod plotted in the ternary W-B-C phase diagrams. The
dotted line in the phase diagram for the molten zone indicates
the lower limit of the boron content necessary to deposit the WC
phase[6].
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Fig.7 (a) An example of the floating zone grown single crystal of
WC. (b) Vertical section of the rod. (c) Back reflection Laue
photograph perpendicular to the (1010) plane[6].
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Fig.8 Y-B binary phase diagram.

YBso (347, BMARARKICEVER, MR X BREYT O R
WCESEHLWATRLEYmE UTHRTE Lz, ZEMEE P21212,
K+ 7E$ a = 1.66251(9), b = 1.76198(11), ¢ = 0.94797(3) nm
RFOE ST (BT E) TH Y, y-AlB[9] & [A UZEMEE, &
BRI UK TERTH 1272012, y-AlB & R ORE
ThoEHEM LTz, LrL, BICHEHOBRIZHKIIL, H
flidh X BRAEIEMENT OSSR, YBso OIS, y-AlBi2 &1
B ERDEZHLNVBDOTH D Z ENbhoTz,

YBso ~VDED Si ZRNT D & AR & ZErcitET 5
X910, SIEI YBso HH~D FZ HHfE 5B A3 il gl 72
5, 77, YBasHHIZ Si &P AT, Si #WMNT 25 & YBas
HZEDLDOPHATLE I,

4.2 FZERBHEZER

YBso ® FZ {EEASSE AT Fig.l (R L7 4 F5MEI &
VI U TENMEIECIT oo, MAERABTIRE L7 YBso &
WO KR E, AL METERT DfmOMMITRZR S Z &N
£, Lb YBso DEE, SRR TH LD, i
ik & AL b F 7R D, R TE RO T2 8 O ) 7o KLk &
DT DIEE DO TAREREITV, FEdb R AZIE YB4sSiio,
RS YBaoSis ThH D Z & & HMZ LT, YBs, Si, 7
ELT 7 A BEKRE, BT O YB4sSiis TR, BERG
L, FZ ABEEHEZ/ER Uz, Z OFEHED RosT Eofk
LEBIIE SN DR OMAR E DT, BEREEOBER D X2



Journal of Flux Growth Vol.13, No.1, 2018

XIS T5[10], BRLLZHAE B O—B% Figd 27, b
7o SR O/, TREBRTREG S/ E VAT B D
P72 YBwaSino & 7o 7=,

Fig.9 Single crystal of YB44Siqo[10].
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Fig.10 XRD patterns of single crystal YB4Siio and YBsy
synthesized by solid state reaction[10].
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