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Prototype Pt3Znyg

AFLOW prototype label A2B5_cF392_216_4efg_4ef4h-001
ICSD 105854

Pearson symbol cF392

Space group number 216

Space group symbol F43m

AFLOW prototype command aflow —-proto=A2B5_cF392_216_4efg_4ef4h-001
-Tparams=a, Ty, T2, X3, T4, T5, L6, L7, L8, L9, L10, L11, L12, £12, L13, £13, L14, 214, T15, £15

e The site occupation in this structure is rather complicated:

— In any unit cell, only one of the Pt-II/Zn-II sites is occupied.
— The site we have labeled Pt-II is actually 50% platinum and 50% zinc.


https://aflow.org/p/V17U
https://aflow.org/p/A2B5_cF392_216_4efg_4ef4h-001

— The sites we have labeled Zn-II and Zn-V are 8.333% platinum and 91.667% zinc.
— The Pt-V and Pt-VI sites are 2/3 platinum and 1/3 zinc.

e Accounting for all of this the nominal composition of the structure is approximately Pt3Znig.
e This is an example of an F-cell v-brass. (Mizutani, 2010)

e (Johansson, 1970) give the Wyckoff positions of the (24h) sites as xyy. The standard representation, used by AFLOW, is

zzy, so we have swapped their x and y coordinates for these sites.

Face-centered Cubic primitive vectors

a3 = %ay + %ai
as = %afi + %ai
ag = gzaX+3ay
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a; +x1as + 2 a;s ar1 X +ar,y + ary z (16e) Pt1
B, = r1a; +x1a — 3z as —ariX—ar1y+ax,z (16e) Pt1
By = r1a; —3ras + 1 as —ar1X+ar1y —ax1z (16e) Pt1
B, = —3x1a; +x1ay + ;a3 ar1X —ar y — axi (16e) Pt1I
B; = Toay + Toas + T as are X + arsy + ars Z (16e) Pt II
Bg = Toaj + rpas — 3rgas —aro X —ars y + axs Z (16e) Pt II
B = Toa; — 3roas + Toas —axoX+arey —axoZ (16e) Pt II
Bs = —3x2a; + zoas + T9 a3 ars X —axroy — axsg Z (16e) Pt II
By = T3a; + r3as + r3a;3 arsX +ar3y + arsz (16e) Pt 111
B = r3a; + r3as — 3r3as —ax3X —ar3y +ax3z (16e) Pt III
B,y = r3a; — 3rzas + r3as —ax3X+arsy —ax3z (16e) Pt III
Bix = —3x3a; +z3as + x3as arsX —ars3y — arsz (16e) Pt 111
Bz = T4a1 + T80 + 2433 ary X+ axyy + axy z (16e) Pt IV
By = T4a; + 489 — 3143 —axs X —arsy +axsz (16e) Pt IV
By = r4a; — 3r4as + T4a3 —axsX+arsy —axsz (16e) Pt IV
Big = —3x4a) +T4a0 + x4 a3 axsX —arsy —axys z (16e) Pt IV
By = Tsay + Tsas + T5as ars X + arsy + axs Z (16e) Zn 1
Bis = Tsa, + Tsas — 3r5as —axs5X —arsy +axsz (16e) Zn 1
B = rsa; — 3rsas + Tsas —axsX+arsy —axsZ (16e) Zn 1
Boo = —3x5a; + x5 as + o5 as arsX — arsy — axs Z (16e) Zn 1
By = Teai + Tgas + T as axeX + axrgy + axe (16e) Zn 11
By = Tgay + Tgas — 3rg as —axgX —argy + axgZ (16e) Zm 11
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TgaAdl — 3176 as + Tgas
—31’6 a; + Tegaz + g as
rray +x7as + xryas
r7a; +x7as — 3r7ag
Tra] — 31‘7 as +x7as
—3w7a; + rras + x7ag
rgay + rgas + rgas
Tga; + rgas — 3rg ag
rgay — 3£E8 as + rgas
—3xga; + rgas + xrzas
—ZXgay| + Tgas + Trgas
Tgad] —TgaAg — TgaAs
Tga] — Tgag + Tgas
—ZXga| + Tgas — Tgas
Tgai + Tgaz — X9 as
—ZXga) — Tgag + Tgas
—Z10a1 +Tipa2 + Ti0a3
Tip@1 — TipA2 — Z10 A3
Ti0a1 — Tipa2 + Tipas
—Zi0a1 +Tipoa2 — Tipa3
ZTipoa1 + Tipa@2 — Tip a3
—ZTjpa1 — T10a2 + T10 a3
- (3311 - %) a; +xi1az +r11a;s
Tipay — (In - %) az —
(In - %) as
Ti1ap — (fE11 - %) az + ;a3

— (211 — 3) a1 +z11 89 —
(w11 = 5) as

Ti1a1 +T1ag — (1311 - %) az
— (211 —3) a1 — (x11 — 3) ax +
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z12@) + 21283 + (2x12 — 212) a3
z12a1 + 21282 — (2212 + 212) a3
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(2z12 + z12) a2 + z12 a3

—(2z12 + z12) a1 +
(2x12 — z12) Az + 712 a3

(212 — z12) a1 + z12 a2 + 212 A3
— (2212 + z12) a1+z12a2+212 83
zizay + (2x12 — 212) Az —
(2x12 + z12) a3
z1za1 — (2z12 + z12) ag +
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z12a1 + (2z12 — 212) ag + 212 a3
zizar — (2z12 + 212) as + 21283

— (2z12 + z12) a1 + z12 @2 +
(2x12 — z12) a3

(2z12 — 212) @1 + z12 82 —
(2z12 + z12) a3

zizar + zizas + (2213 — 213) a3
zizay + zi3 a2 — (2213 + 213) as

(2z13 — z13) a1 —
(2z13 + z13) a2 + z13 a3

— (2x13 + z13) a1 +
(2x13 — z13) as + z13 a3

(2x13 — z13) a1 + z13 a2 + 213 a3
— (2213 + z13) a1+z1382+213 83

zizar + (2z13 — 213) ag —
(2x13 + z13) a3

zi3a1 — (2z13 + 2z13) ag +
(2x13 — 213) a3

zizar + (2z13 — z13) as + 213 a3
zizay — (2x13 + z13) az + z13 as

—(2z13 + 213) a1 + z13 22 +
(2x13 — 213) a3

(2z13 — z13) a1 + z13 82 —
(2x13 + 213) a3

z14@1 + 214 @2 + (2214 — 214) a3
z14@1 + 214 @2 — (2214 + 214) a3

(2214 — 214) @1 —
(2214 + 214) A2 + 214 23

—(2z14 + 214) a1 +
(2214 — z14) A2 + 211 a3

(2214 — 214) @1 + 21422 + 214 A3
— (2714 + 214) a1 +21422+214 A3

z14a1 + (2214 — 214) A2 —
(2214 + z14) a3

zia a1 — (2x14 + 214) a2 +
(2214 — 214) a3

ziaay + (2x14 — 214) A2 + 214 a3
z14a1 — (2o14 + 214) a2 + 214 A3

— (2z14 + 2z14) A1 + 21422 +
(2214 — 214) a3

(2214 — 214) @1 + 21422 —
(2214 + z14) a3

z15 a1 + 215 a2 + (2215 — 215) a3

zis a1 + z15 @2 — (2215 + 215) a3

axrio b'e + azi2 5’ —+ axi2 Z
—ari2 b'e + azi2 y — axi12 Z

axri2 X — azi12 y — axi12 Z

—ar12X —az12y +arioz

ar13X + ax13y + az13Z
—ar13X —ax13y + az13 2

—ax13 X+ aris 5’ — az13 Z

ari13X —ax13y — azi13Z

az13X +ar13y + ari3z
azi13 X — al’lgy — axris Z

—az13 X — aris y “+ axqi3 Z

—az13X + ar13y — axri3 Z

aris X+ azi1s S’ + axi3 Z
—axr13X + az13y — ari3z

ari3 X — az13 S’ — axri3 Z

—axi3 X — azi3 y +axis Z

ar14 X+ ax14 Y + az14 Z
—ar14X — x4y + 214 Z

—ar14 X+ ax14 Y — 214 Z

a4 X — arli4 y — azi14 Z

az14 X + axiyg y + arig Z
az14X — ar14 Y — ar14 Z

—az14 X — ax14Y + ar14 Z

—Qazi14 X + axriy y — X114 Z

ar14 X+ az14Y + ar14 Z
—ar14 X+ az14Y — ar14 Z

axrig X — az14 5’ — X114 Z

—ax14X —az14Y + ar14 Z

ar15 X + ax15§y + azi5 7z

—azx15X —ari5y + az5 z
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Bsg = (21}15 — 215) a; — = —axis b4 + aris 5’ — az15 Z (481’1) Zn IX
(2715 + 215) a2 + 215 a3

Bgo = —(21’15 +Zl5) a; + = ari5X — ax15y — azi5 Z (48h) Zn IX
(2215 — 215) Az + 215 a3

Bo1 = (2215 —215) a1 t zi5 @2 + 21583 = azi5 X+ az15y + ari5 2 (48h) Zn IX

Bgs = — (2215 +215) ay+2zi5a2+215a3 = azi5X —ar15y —axris 2 (48h) Zn IX

B93 = Zis a1 + (2%15 — 215) ag — = —azis X — axris S’ + axis Z (48h) Zn IX
(2215 + 215) a3

Bgy = Zisa; — (21‘15 + 2’15) as + = —azi5 X+ axr15y — aris z (48h) 7Zn IX
(2215 — 215) a3

B95 = Zisal + (2$15 — 215) as + Z15 Qs = arils X + azis y +axis Z (48h) Zn IX

Bog = Zisa; — (21’15 + Zl5> as + 215 as = —ax15X 4+ az15 Y — aris Z (48h) 7Zn IX

Bg7r = — (2x15 + 215) a1 + z15 22 + = aris X —azi5y — aris 2 (48h) ZnIX
(2215 — 215) a3

Bos = (2215 — #15) a1 + z15 a2 — = —ari5X —az5y +axis 2 (48h) Zn IX

(2z15 + z15) a3
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