Retgersite (a-NiSO4-6H20, H4;) Structure:
A12BC10D_tP96.92_6b_a_5b_a-001

This structure originally had the label A12BC10D_tP96_92_6b_a_5b_a. Calls to that address will be redirected here.

Cite this page as: D. Hicks, M. J. Mehl, M. Esters, C. Oses, O. Levy, G. L. W. Hart, C. Toher, and S. Curtarolo, The AFLOW Library of
Crrystallographic Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.
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Prototype H15NiOS

AFLOW prototype label A12BC10D_tP96_92_6b_a_5b_a-001
Strukturbericht designation Hisy

Mineral name retgersite

ICSD 62051

Pearson symbol tP96

Space group number 92

Space group symbol P442,2

AFLOW prototype command aflow --proto=A12BC10D_tP96_92_6b_a_5b_a-001
—T-params=a, C/a7 T1,X2,T3,Y3,23,T4,Y4,24,T5,Y5,25,L6,Y6,26,L7,Y7,27, L8, Y8, 28, L9,
Y9, 29,210, Y10, 105 T11, Y11, 211, 12, Y12, 212, L13, Y13, 213

e This structure is nearly identical to the one presented in (Hermann, 1937) as H4s, but now includes the positions of the
hydrogen atoms.

e This compound can also be found in the enantiomorphic space group P432:2 #98.

Simple Tetragonal primitive vectors


http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/p/JAKV
https://aflow.org/p/A12BC10D_tP96_92_6b_a_5b_a-001

a; = ax
az = ay
ag = CZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a; + 21 a = ar1X+ary (4a) Nil
B, = —x1a; —T1a + ;ag = —ar X —ar1 § + 5c2 (4a) Nil
Bs = —(z1-3) a11+ (z1+3)a+ = —a(z1—3) X+a(z1+3) g+ Ltez (4a) Nil
133
B, = (ml—l—%)al—(xl—%) ag—&—%ag = a(ml—&-%)f{—a(xl—%)y—i—%ci (4a) Nil
B; = Toay + T ag = are X + arsy (4a) SI
Bsg = —Zz9a; — Topas + %33 = —aroX —arsy + %ci (4a) SI
B, = —(x —%) a11+(x2+%) a+ = —a(m —%)i{—i—a(xg—i—%)y—i—ici (4a) S1I
133
Bs = (z2+3)ai—(z2—3) ax+3a; = a(za+3) X—a(za—3) §+ 3cz (4a) SI
By = rzar +yzag + z3 a3 = arz3X+aysy +czz i (8b) HI
Bio = —zza; —ysas+ (23 + 1) a3 = —azsX —aysy+c(z+3) 2 (8b) HI
Biin = —(y—3)a+(zs+3)a+ = —a(ys—3) Xta(zs+3)y+c(zs+1)2 (8b) HI
(23 + i) ag
Biz =  (mt+z)ai—(@m—3)a+ = alp+y)k-a(es—3)I+c(=m+i)z (68 HI
(23 + i) az
Bis = —(zs—3)ai+(ys+3)a— = —-a(zs—3)%kta(ys+3i)y—c(zs—13)2 (8b) HI
(23 — ) as
B4 = (xg—l—%)al—(yg—%)ag— = a(xg—i—%)i—a(yg—%)y—c(zg,—%)i (8b) HI
(23— 3) as
B = ysaj + rzas — 23 as = aysX +arsy —cz3 (8b) HI
Big = —ysa; —x3a — (23 — 1) a3 = —aysX —axsy —c (23— 3) 2 (8b) HI
By = r4a) + ysas + 24 a3 = arsX+aysy +cz4z (8b) HII
Bigs = —zqa; —ysas+ (24 + 1) ag = —arsX —ays§+c(za+3) 2 (8b) HII
By = —(mu—3)a+(@i+3)a+ = —a(lpu—3) Xta(za+3)y+c(zau+i)2 (8b) HII
(24 + 1) a3
By = (y4+%)a1—(x4f%)a2+ = a(y4+%)ifa(x4f%)y+c(24+%)2 (8b) HII
(22 +3) as
Ba:i = —(m—-YHa+(m+tia—- = —a(m—3)fta(mu+i)y—c(a—1%)2 (8b) HII
(22— 7) as
Boy = (.%‘4—’-%)31—(:(]—%)82— = a(m—l—%)f{—a(y—%)&—c(z;;—%)i (8b) HII
(22— 3) as
B2z = Yysa1 + Tqa2 — 2483 = ays X +axrs § —cz4 2 (8b) H1I
Boy = —yga; — Tq4ay — (z4 — %) as = —aysX —aryy —c (,24 — %) Z (8b) HII
By = Tsay + ysas + 25 as = axsX+aysy + cz52 (8b) H III



B2 = —zsa; —ysax + (25 + 5) as = —azs X —ays§+c (25 + 3) 2 (8b) H I

B27 = — (y5 — %) a; + (.’E5 + %) az + = (y5 - 7) X+a (.’E5 + ) y+C (Z5 + %) z (Sb) H III
(5+1) a

B2s = (ys+35) a1 — (x5 — 5) az + = a(ys+3)&—a(ws—3)9+c(e+3)2 (8b) HIII
(254 ) 29

By = —(zs—3)ai+(ys+3)as— = —a(zs—3)RX+a(ys+3)I—c(z—1)2 (8b) H I
(25— 1) as

Bo =  (mtda-(n-Ha- = almedx-als-dy-cls-9z sy HI
(25— 3) as

B3 = Ysai + rsaz — 2523 = ays X + axs § — cz5 2 (8b) H III

Bsz =  —ysay—ax5a3— (25— 3) a3 = —aysX —aws§ —c (25— 3) 2 (8b) H I

Bs; = Tgay + Y az + 26 as = argX +ayey + cz6 2 (8b) HIV

B3y = —Teal — YsAz + (Z6 + %) az = —ar¢X —ayey +c¢ (2’6 + %) Z (8b) HIV

Bos = —(o-at (et = -oln-})raleord)gre(neda @) HIV
(204 1) 2

Bss = (964‘%)31—(%6—%)&24- = a(ye+sz)X—a(rs—35)y+c(sw+3)2 (8b) HIV
(o 9) a

Bsr = - (ZE6 - %) a; + (yﬁ + %) ag — = (586 - *) X+a (y6‘ + ) y—c (ZG - %) z (8b) HIV
(20— 1) 2

Bos =  (tda-(n-Ya- = almtd)sale-Dy-cln-Dz @) HIV
(25— ) 2

B3y = Y6 a1 + Tg a2 — 26 a3 = aye X + argy — cz6Z (8b) HIV

By = —Ysa1 — TeaA2 — (26 - %) as = —ayeX —argy — ¢ (26 - %) Z (8b) HIV

By = z7ai +y7ag + 27 a3 = axr X+ ayr § + czr 2 (8b) HV

By = —zra; —yras+ (27 + 1) a3 = —ar7X —ayr§+c (2 +3) 2 (8b) HV

By = —(yr—3)ar+(zr+3)a+ = —a(yr—3) X+a(zr+3) y+c(zr+3) 2 (8b) HV
(27 + i) az

B44 = (y7+%)a1—(:177—%)a2+ = a(y7+%))‘cfa(x7ff)y+c(27+3)2 (Sb) HV
(27 + ) a3

Bss = —(237—%) a; + (y7+%) ag— = (907— *) X+a (y7+ ) 3’—0(757— i) z (8b) HV
(- 1) 2

By = (x7+%)a1—(y7—%)a2— = a(:w—l—%)i—a(y7—%)§f—c(z7—%)i (8b) HV
(- 9) g

Byr = yray +x7ay — 27 as = ayr X +ar7 § — czr Z (8b) HV

Bss = —Yyray —Trag — (Z7 - %) ag = —ayrX —axry —c (27 - %) z (8b) HV

By = Tgay + ysas + zgas = argX + aysy + czz Z (8b) H VI

Bso =  —aga;—ysag+ (s +3) a3 = —arg X —ays § +c (s + 3) 2 (8b) H VI

Bsi = —(ys—3)ai+(zs+i)ax+ = —a(ys—3) %+a(zs+i)y+c(s+31)2 (8b) H VI
(25 1) a0

B52 = (ys—i—%)al—(xg—%)ag-i- == (y8+ ) a(‘rS_*)y"’_C(ZS"_ ) (8b> HVI
(s5+ ) g

Bss = —(zs—3)ar+(ys+3)as— = —a(zs—3)Xta(ys+3)I—c(s—1)2 (8b) H VI
(15— 1) 2

B = (b m—(n-Ham- - oD x-aln-F-cl-Dz G HVI
(Zs — 1) as



Bss
Bse
Bs7
Bss
Bso

B60

Be2

Bes
Bea

Bes
Ber

B68

Bro

B
B2

Bra
Brs

Brs

Bz

Brs

Bro
Bso
Bs1
Bs2
Bss

Bsy

Ysay + Tgaz — 2gas
—Ysaip —Tgaz — (28— %) ag
Tgay + Yygaz + zg ag
—Zga; —Ygaz + (29+%) as

- d) At (mt D ant

(20 + 1) a3

(10 3) 21— r0— ) aa +
o+ 1) 2

—(wo—3)ar+ (yo+3) a2 —
(20 — ) a3

(w0 +3) a1 = (o — 3) a2 —
(20— 1) as

Yo a1 + Tgaz — 29 a3
—Yoa; —Tgaz — (29 - %) as
Zioar +Yioaz + 210 a3
—z10a1 — y10az + (210 + 3) a3
—(yo—3) ar + (z10+ 3) az +
(210 + 1) a3
(y10+3) a1 — (210 — 3) az +
(210 + %) az
— (w10 — %) a1+ (yio+3) a2 —
(210 = ) s
(Cﬂlo + %) a; — (ylo - %) az —
(e10 - ) 20
Yio0ai1 + Tioaz — Z10 a3
—Yioa1 — Tipa2 — (210 - %) as
T11a1 + Y11 a2 + 211 a3
—zi1a; —ynag + (211 + 3) as
- (yll - %) a; + (9611 + %) ag +
(sn+4) &

(Z/n =+ %) a; — (Kﬂfn - %) az +
(211 + %) a3
- (9311 - %) a; + (yn + %) az —
(=) s
(114 3) a1 — (yu — 5) ag —
(fn—1) &

Yyi1ap +xi1az — 21183
—Yi1ar —Ti1az — (211 - %) as
Ti2a1 + Y12 a2 + 212 a3
—Ti2a; — Y2z + (212 + %) az
— (12— 3) a1+ (z12+ 3) az +
(Z12 + i) ag
(y12 + %) a; — (1712 — %) as +
(212 +3) a3

~a (o= 4) %a i+ 3) e (20 §

a(eo+3) K —a(p—1) §—cla—?

ays X +axrsy —czgZ

~ ~ 1\ -
—aygx—a;vgy—c(zg—i) Z

axgX + ayoy + czgZ

—argX —ayey +c (20 + 3) 2

1
3

ayoX +argy —czgZ
—aygfc—aatgﬁ—c(zQ — %) Z
ax10X +ay10y +czi0Z
—azi0X — ayo ¥ + ¢ (210 +
—a(y0—3) X+a(ww+3)
c (210 + i) z

a(yo+3) X—a(ro—3)y+

3) 2
v+

C(Zlo—f—%) Z
~a(ew—4) %+ lno+1) § -
6(2’10—1 Z
a(zio+3) X—alyo—3)y-
0(2107% Z

ayi0X+ari0y —czi0Z
—ayioX —azr1py —c (20— 3) 2
ar1n X+ ayy +cz11 2
—arpX—ayny +e (le +
—a(yn —3) X+a(rn+5)
c (zu + i) Z

2) 2
v+

(s - 1) 2

ayi1 X + axq1 y — CZ11 Z
—ayi1 )A( — ari1 y — C (211 — %) 2
ari2 X +ay12y +cz122
—azi2 X —ay12 ¥ + ¢ (212 +
—a(y12 —3) X+a (12 +3)
¢ (2’12 + i) V7
a(yiztz) X—a(re—3)§+
& (212 + %) Z

3) 2
v+

—a (yg - %) X+a (xg + %) v+c (29 + i) Z

ol +3) x—al =) et 2

) 2
) 2

H VI
H VI
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(O
OlI

Ol

(O

(O

Ol
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O III
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o1V
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B85 = — (Ilg — %) a; + (y12 + %) ag — = —a (CC12 — %) X+a (y12 + %) Yy — (8b) o1V
(2’12 - i) as C(2’12 - l) Z

1

B86 = ((Elg + %) a; — (y12 — %) ag — = a (1'12 + %) X—a (y12 - %) y - (8b) 01V
(12— ) 2 (2 -3) 2

Bgr = Y1281 + T12@ — 21283 = ayi2X +ari12y — cz122 (8b) O1v

Bss = —yiza; —xi2an — (212 - %) az = —ay12X —azr12y — ¢ (Zl? - %) z (8b) O

Bsy = i3 a1 + Y13 ag + 213 a3 = ari3X +ay13y +cz132 (8b) oV

Boo = —ziza;—yizas+ (z13+3) a3 = —ari3X —ay13y +c(z13+3) 2 (8b) oV

Bo:s = —(yiz—3)ai+(ziz+3)at = —a(ys—3) X+a(rs+3) I+ (8b) oV
(12 + ) et 1) 2

Boz = (yis+3)a—(zi3—3)ax+ = a(yis+3) %X—a(riz—3) y+ (8b) oV
(213 + 3) a3 c(z3+ 1) 2

Bos = —(r3—3)ait(ystgz)a- = —a(ri3—3) X+a(ys+3) - (8b) oV
(213 — %) as c(aiz — 1) 2

Bos = (z13+3) a1 — (yi3—3) as— = a(ri3+3) X—a(yz—3) 9 - (8b) oV
(13— 3) 20 (s —3) 2

B95 = Yyizal + rizas — z13as3 = ayi3 X+ ari3 5’ — Cz13 Z (Sb) oV

B96 = —Yi13Q; — T13a2 — (213 — %) as = *ayl?)i — ax13 S’ —cC (213 - %) Z (Sb) oV
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