High-Temperature Y(BHy)3 Structure:
A3B12C cF128 226 ¢i b-001
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Prototype BsHi2Y

AFLOW prototype label A3B12C_cF128_226_c_i_b-001
ICSD 167703

CCDC 1683596

Pearson symbol cF128

Space group number 226

Space group symbol Fm3c

AFLOW prototype command aflow —-proto=A3B12C_cF128_226_c_i_b-001
~Tparams=a, ys, 23

Other compounds with this structure
Ce(BH4)3, LU(BH4)3, Nd(BH4)3, PI‘(BH4)3
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e Y(BH4)3 his been observed in three phases (Frommen, 2010):

— A room temperature cubic phase, stable up to 473K,
— A (metastable?) orthorhombic phase, found in the 473-520K range, whose structure has not been determined, and

— This high temperature cubic phasel

e This sample used deuterium, and was prepared at 475K and 10MPa and then cooled to room temperature.

Face-centered Cubic primitive vectors

332
al
a; = %ay + %ai
as = %afc + %ai
ag = %ai + %ay
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (8b) YI
B, = %al—i—%ag—&—%ag = %ai—l—%ay—i—%ai (8b) YI
B3 = %a1+%a2+%a3 = %af(Jr%aer%ai (24C) BI
B, = %al—l—%ag—}—%ag = %ai—i—%ay—i—%ai (24c¢) B1
B; = ja1+ 2ax+ §as = saX+ a9 + a2 (24c) B1
Bg = Sa;+fay+ 2ag = ja%k+3ay+ a2 (24c) B1
B, = laj+lay+2ag = lax+Ltay+ taz (24c¢) BI
Bsg = %al—f—%az—}—iag = %ai—i—%ay—f—%ai (24c¢) B1
By = (ys +23) a1 — (y3s — 2z3) azs + = aysy + az3 z (961 HI
(y3s — 23) a3
Bio = —(p—2z)ar+(yz+z)a—- = —aysy + az3 z (961) HI
(ys + 23) a3
Bu = (ys — z3) a1 — (y3 + 23) a2 + = aysy —az3z (961) HI
(y3 + 23) a3
B12 = — (y3 + Z3) a; + (yg — 23) as — = —aygy — azs Z (961) HI
(ys — 23) a3
Bz = (ys — 2z3) a1 + (y3s + 23) as — = azz3 X+ ays z (961) HI
(ys — 23) a3
Bis = —(ys+z3)a;—(ys—2z3) az+ = azzX —aysz (961) HI
(ys + 23) a3
Bis = (ys + 23) a1 + (y3 — z3) az — = —az3 X + ay3 2 (961) HI
(ys + 23) ag
Big = — (yg — 23) a; — (y3 + 2’3) as + = —az3 X — ays Z (961) HI
(ys — 23) a3
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Biz = —(ys—z3) a1+ (ys—23) aa+ = ays X +az3§y (96i) HI

(ys +23) a3

Bis = (ys + 23) a1 — (ys + 23) ag — = —ayz3X +azy (96i) HI
(ys — 23) a3

Big = —(yst+zm)ar+(yst+z)at = aysX —azzy (961) HI
(ys — 23) a3

B2y = (ys — z3) a1 — (y3 — 23) as — = —aysX —az3y (961) HI
(y3 + 23) a3

By = —(ys+23—3%) ar+ = a(ys+3) X+ 3ay—a(zs—3) 2 (961) HI

(ys — 23+ 3) az +
(Z/3+Z3+%)as

Bo, = (ys —23+3) a1 — = —a(ys—3)X+3iay—a(z—13)2 (961) HI
(ys+23 — 1) as+
(—ys+ 23+ 3) a

Bys = (—ys+2z3+3) a1 + = alys+3) X+ 2ay+a(zs+3) 2 (961) HI
(y3+23+%) as +
(y3—23+%)a3

B2y = (ys+ 23+ 3) a1+ = —a(ys—3) X+ 509 +a(zm+3)2 (961) HI
(—ys+ 23+ 3) a2 —
(Z/3+Z3—%)as

Bes = (—ys+23+ 1) a1 — = sa%k+a(z+3)y—alys—3) 2 (961) HI
(ys+ 23— 1) as+
(y3+23+%)a3

By — (s + 23+ %) an + = jeXta(mtg)ytalwty)? (961) HI
(y;;—z;;-‘r%)az“r
(—ys + 23+ 3) a3

By = —(y3+Z3—%)a1+ = %ai—a(%—%)f’—a(ys—%)i (96i) HI
(—ys+23+35) as +
(Z/3-Z3+%)as

Bas = (y3 — 23+ 5) a1 + = sax—a(s—3)y+a(ys+z)z (961) HI
(y3+23+%) az —
(y3+23—%)a3

B2y = (y3 —z3+3) a + = a(z+3z)%+alys+3)y+z02 (961) HI

(—ys+ 23+ 3) a3
(ys+23+3) ar — = —a(z—3) x+a(ys+3) §+3az (961) HI
(y3+23—%) az +
(y3—23+%) ag
B3z = (—ys+23+3) a1+ = —a(z—3)X—a(ys—3) ¥+ 302 (96i) HI
(ys — 23+ %) as—
(y3+23—%) as

B31 =
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