Hexagonal Hollandite (BaRuyCryOqs) Structure:
AB2C12D4 tP76_75 2a2b_2d 12d 4d-001

This structure originally had the label AB2C12D4_tP76_75_2a2b_2d_12d_4d. Calls to that address will be redirected here.

Cite this page as: D. Hicks, M. J. Mehl, E. Gossett, C. Toher, O. Levy, R. M. Hanson, G. Hart, and S. Curtarolo, The AFLOW Library
of Crystallographic Prototypes: Part 2, Comput. Mater. Sci. 161, S1 (2019). doi: 10.1016/j.commatsci.2018.10.043

https://aflow.org/p/MXLF

https://aflow.org/p/AB2C12D4_tP76_75_2a2b_2d_12d_4d-001

\V&‘O\, ANVONZN,

Prototype BaCro012Ruy

AFLOW prototype label AB2C12D4_tP76_75_2a2b_2d_12d_4d-001
Mineral name hollandite

ICSD 100578

Pearson symbol tP76

Space group number 75

Space group symbol P4

AFLOW prototype command aflow --proto=AB2C12D4_tP76_75_2a2b_2d_12d_4d-001
—Tparams=a, C/a7 21,22, 23, %24,%5,Y5, 25, L6, Y6, 26, L7, Y7, 27, L8, Y8, 28, L9, Y9, 29, L10, Y10,
210, L11, Y11, 211, 12, Y12, #2125 13, Y13, 213, 14, Y14, 214, 15, Y15, 215, L16 Y16, 2165 L17, Y17, 217,
T185 Y18, 2185 L19, Y19, 219, L20, Y20, 220, L21, Y21, 221, L22, Y22, 222

e This is a superstructure of conventional hollandite.
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e (Cadé, 1979) and the ICSD entry omit the coordinates for the O-VI atom. We have used the values provided by (Villars,
2016).

e Space group P4 #74 allows for an arbitrary origin of the z-axis. We follow (Villars, 2016) and set z; = 0 for the Ba-I
atom. This is a shift of ¢/2 from the origin used by (Cadé, 1979).

Simple Tetragonal primitive vectors

a; = aX
az = ay
ag = CZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 21 a3 = cz1 Z (1a) Bal
B, = 2o a3 = cz0 % (1a) Ba II
B; = 3a;+ 3as+ 23a3 = jaX+tay +ca32 (1b) Ba III
B, = %a1+%a2+z4a3 = %a>‘<+%ay+cz412 (1b) Ba IV
Bs = Tsai + ysas + 25 as = arsX+aysy + cz52 (4d) Crl
Bg = —X5a; — Y5 a2 + 25 ag = —arsX —aysy + cz5 Z (4d) Crl
Br = —Ysa; +Tsaz +z5as = —ays X+ arsy + cz5 2 (4d) Crl
Bg = Ys a1 — Tsas + 25 as = ays X —arsy + cz5 2 (4d) Crl
By = Tgai + yYgas + 26 as = axeX+aysy + cz¢ 2 (4d) Crll
By = —Tga; — Ygas + 2 as = —argX — aygy + cz6 Z (4d) Crll
B = —Ye a1 + Tgaz + zg as = —ayeX + argy + czg 2 (4d) CrII
B = Y6 &1 — Tg Az + 26 a3 = ayeX —argy + cz6Z (4d) Crll
Bz = T7a; + yras + 27 as = ar7X+ay;: ¥ +cz7z (4d) (O
B4y = —x7a; —yras + z7as = —ar7X —ayry +czr z (4d) (0N
Bis = —yraj + r7ag + z7as = —ayr X+ ax7y +czr (4d) OI1I
B = y7a; — Ty as + 27 as = ayr X —ax7y +c27Z (4d) (OB
By = Tgay + ysas + 2gas = arg X+ aysy + czsZ (4d) oIl
Bis = —Tga; — yg as + 2g as = —argX —ays y + czs Z (4d) OII
By = —ygaj + Tgas + zgas = —aysX+axrsy +czz (4d) on
By = Ys a1 — Tgas + 2g as = ays X —axrgy + c28Z (4d) OlII
By = ZTgaj + ygas + 29 as = argX+ayey + cz9z (4d) O III
B, = —rga; — Yo as + zg ag = —argX —ayoy + cz9Z (4d) O III
Bos = —yg a1 + Tgas + 29 ag = —aygX + axgy + czg Z (4d) O III
Boy = Yo a1 — Tgas + 29 ag = ayoX —argy + cz9Z (4d) O III
Bas = T10 a1 + Y10 a2 + 210 3 = arioX + ayi0y + cz102 (4d) Oo1v



B = —Z10a1 — Y10 @2 + 210 A3 = —az10X — ayi0 ¥ + cz10 2 (4d) O1v
B.r = —y10a1 + T19az + 210 a3 = —ayoX +az0y + cz102 (4d) O1v
Bos = Y10 a1 — T10 a2 + 210 A3 = ayioX —arip ¥ + cz102 (4d) O1v
Bay = x11a; + Y11 as + 2711 a3 = arpnX+ayny +cxi 2 (4d) oV
B3y = —x11a; — Y11 A + 211 a3 = —arnX—ayny +czz (4d) oV
Bs: = —y11a) + r11az + 211 a3 = —ayn1X+ary+cz112 (4d) oV
B3z = Y1121 — 11 Az + 211 a3 = aynX —arn y +cznz (4d) oV
Bss = Tig A + Y12 ag + 712 a3 = ari2 X+ ay12§ +czi122 (4d) O VI
Bss = —Ti2a] — Y12 A + 212 a3 = —ar12X —ay12y +cz122 (4d) O VI
By = —y12a1 + T2 A + 212 a3 = —ayi12X +ar12y + cz122 (4d) O VI
B3s = Y12a; — T12 a2 + 21283 = ay12 X —ax12y + cz12 2 (4d) O VI
Bs; = r132a; + y13as + 213 as = ari3X+ay13y +cz132 (4d) O VII
Bss = —T1381 — Y13 a2 + 213 a3 = —ar13X —ay13y +cz132 (4d) O VIl
By = —y13a1 + T13as + 213 a3 = —ay13X +ar13y +cz132 (4d) O VIl
By = Y13a; — T13as + 21323 = ay13X —ar13y +cz132 (4d) O vil
By = T14a1 + Y14 Qs + 214 a3 = ari4X +ay14y + cz142 (4d) O VIII
By = —T1481 — Y142 + 214 A3 = —ar14X — ay1a§ + cz14 2 (4d) O VIII
Bys = —Y14a1 +T14a2 + 214 A3 = —ay1a X+ ar14y +cz14 2 (4d) O VIII
By = Y14@; — T14as + 21483 = ayr1aX —ariay +cz142 (4d) O VIII
By = T15a; 4 Y15 a2 + 215 a3 = aris X +ay15§ +cz152 (4d) O IX
By = —Z15a1 — Y15 a2 + 215 A3 = —aris X — ayi5 § + cz15 2 (4d) 0 IX
Bsyr = —Y15a1 + T15a2 + 215 a3 = —ay1s X+ ar15§ + c2152 (4d) 01X
Bus = Y1521 — T15a2 + 215 a3 = ay15 X — ax15y + cz15 2 (4d) OIX
By = ZTis A1 + Y16 A2 + 216 A3 = ar16X +ay16 ¥ + 216 2 (4d) 00X
Bso = —T16a1 — Y16 A2 + 216 A3 = —az16X — ay16 ¥y + cz162 (4d) 0X
Bs1 = —Y16 A1 + T16 A2 + 216 A3 = —ayi6 X +ar16 ¥ + c216 2 (4d) 0 X
Bsx = Y16 a1 — T16 A2 + 216 A3 = ayie X —ariey + cz16Z (4d) 00X
Bss = ZTi7a1 + Y17 a2 + 217 a3 = ari7 X +ayi7 ¥ + c2ir 2 (4d) 0 XI
By, = —x1781 — Y17 A2 + 217 a3 = —ar17X —ay17y + c217Z (4d) O XI
Bss = —Yi7a1 + Tiv a2 + 217 a3 = —ayir X +ar17 § + ez (4d) O XI
Bss = Y17 — T17as + 217 as = ay17 X —ar17y + cz17 2 (4d) O XI
Bsr = ZTigal + yigaz + z1g as = arigX +ayis ¥ + czis 2 (4d) O X1
Bss = —x18a] — Y18 Az + 218 A3 = —arigX —ay18y + c218Z (4d) O XM
Bso = —y1s a1 + T1g Az + 215 A3 = —ay1sX + arisy + cz1s 2 (4d) O XII
Beo = Y18a1 — T13 Az + 215 a3 = ay1s X — ar1s § + cz18 2 (4d) O XII
Be1 = Tig9ai + Y19 a2 + 219 a3 = arigX +ayiyy + cz192 (4d) Ru 1
Bex = —T19a; — Y19 A2 + 219 A3 = —ar19X —ay19y +cz192 (4d) Rul
Bes = —Y19a1 + T19az + 219 A3 = —ayr9X +ar19y +cz192 (4d) Rul
Bes = Y19 a1 — T19 Az + 219 A3 = ayioX —arigy + cz192 (4d) Rul
Bes = Zop A1 + Yoo A2 + 220 A3 = arao X + aya0 ¥ + 220 Z (4d) Ru IT
Bes = —Zog A1 — Yoo Az + 290 A3 = —aT20X — ays0 ¥ + 220 Z (4d) Ru II



Ber = —Y20 @1 + T20 A2 + 220 A3 = —ay20 X + axgo § + 200 Z (4d) Ru Il
Bes = Y20 &1 — T0 A2 + 220 A3 = ayso X — arany + c220Z (4d) Ru II
Bey = Z21 a1 + Y21 a2 + 221 A3 = aro1 X+ ays § + czo1 2 (4d) Ru I
By = —T91 a1 — Yo1 Az + 221 A3 = —aTo1 X —ays y +czo1 Z (4d) Ru III
B = —Y21 @1 + T21 a2 + 221 a3 = —ay21 X + ax21 § + cz21 2 (4d) Ru III
By = Yo1 &1 — Xo1 Az + 201 A3 = ayo1 X — aro1 § + €291 Z (4d) Ru IIT
Brs = T2 @1 + Y2 A2 + 22283 = are X + ayze § + czo22 (4d) Ru IV
By, = —Tgp A1 — Yo2 A + 292 A3 = —aT22X — ay2e ¥ +cza0Z (4d) Ru IV
Brs = —Y22@1 + To2 a2 + 222 a3 = —ay22 X + ara2 § + cz22 2 (4d) Ru IV
Brg = Y22 @1 — T2 A2 + 222 A3 = ay2r X — aZa2 § + Cz22 Z (4d) Ru IV
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