Epididymite (BeHNaOgSi3, S47) Structure:
ABCDSE3 0P112 62.d 2¢.d_4c6d_3d-001
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Prototype BeHNaOgSis
AFLOW prototype label ABCDSE3_0P112_62_d_2c_d_4c6d_3d-001
Strukturbericht designation S4;
Mineral name epididymite
ICSD 160817
CCDC 1677231
Pearson symbol oP112
Space group number 62
Space group symbol Pnma
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AFLOW prototype command aflow --proto=ABCD8E3_oP112_62_d_2c_d_4c6d_3d-001
——params=a, b/a, c/a, L1,21yL2,22,L3,23,X4y24,L5,25,L6s 26y LT, Y7527, L8, Y8, 28, L9,
Y9, 29, 10, Y10, 210, 11, Y11, 211, L12, Y12, 212, T13, Y13, 213, L14, Y14, 214, L15, Y15, 215, T16, Y16 216,
L17, Y17, 217

(Tto, 1934)’s original determination of the epididymite structure, designated as S4; by (Gottfried, 1937), was flawed, even
in the author’s estimation. In particular, both the Si-O and Si-Be distances are very small, with Si-Be less than 1A.

e Ito and many later authors assumed that the hydrogen atoms formed OH radicals, but (Gatta, 2008) found that the
hydrogen atoms were actually a part of a water molecule.

e Since the (Ito, 1934) structure is not even suitable for starting first-principles calculations and the (Gatta, 2008)
structure maintains the Pnma #62 space group, we have dropped the former and designate the later as S4;.

e Epididymite and its diomorph, eudidymite, are two forms of hydrated sodium beryllium silicate which are stable under
ambient conditions. (Gatta, 2008)

Simple Orthorhombic primitive vectors

a; = aX
az = by
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = x1a1+ia2+zla3 = axlchriberczli (4¢) HI
B, = —(z1—3) ar+3a+ = —a(z1—3) x4+ 3by+c(zn1+3) 2 (4c) HI
(z1 + %) as
B; = —z1a;+ 3a; — 2 a3 = —az1 X+ 3b§ — 2 2 (4c) HI
B, = (x1+%)a1+ia2—(z1—%)a3 = a(x1—|—%)5c—|—iby—c(z1—%)2 (4¢) HI
By = x2a1+%a2+22a3 = axg)*(Jr%berczQi (4c) HII
B = —(z2—3) ar+3a+ = —a(ze—3) %+ 3by+c(za+3)2 (4c) HII
(22 + %) as
B, = —z2a1 + 3a; — 2 a3 = —azo X+ 30§ — 22 (4c) HII
Bg = (z2+%)a1+%a2—(22—%)a3 = a(u—k%)i—l—%b&—c(zz—%)i (4¢) HII
By = x3a1+ia2+23a3 = a;vg,f(—i—iby—i—cai (4¢) oIl
Bio = —(z3—3) ar+3as+ = —a(zs3—3) X+ 3by+c(z+3)2 (4c) OI
(23 + %) as
Bi1 = —x3a; + % a, — z3 a3 = —ax3 X+ %by —cz3 7 (4¢) OI1I
Biz = (z3+3)aitita—(-3%)a = a(zs+3) &k+3by—c(s—1) 2 (4c) Ol
Bz = x4a1—|—ia2+z4a3 = ax45<+%by+cz42 (4¢) O1II
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B14 = 7(1‘47%) a1+%a2+ = —a(x4f%)5<+%by+c(24+%)2 (4C) OlIl

(244 3) as

By = —z4a; + %ag — 2483 = —axrs X+ %by — 242 (4¢) O1II

Big = (m—i—%) a1+iag—(z4—%) ag = a(m—l—%)fc—i—iby—c(zz;—%)i (4c) OII

By = Tsa; + iag + z5 as = ars X + ibff + cz5Z (4¢) O III

Bis = —(zs—3) ar+3ay+ = —a(zs—3) %+ 3by+c(z+13)2 (4c) O III
(z5+ %) a3

Big = —zsa; + %ag — z5as = —axrsX + %by — 252 (4¢) O III

By = (m—l—%) al—l—iag—(%—%) az = a(%—l—%)i—l—%by—c(%—%)i (4c) O III

By, = T ay +ia2+z6a3 = ax65<+iby+cz(32 (4¢) O1v

Byy = —(z6— %) a1+ 3as + = —a(zg—3) X+ 3by+c(z+13)2 (4c) o1V
(26 + 3) as

By = —xgay + %ag — 2 a3 = —axgX + %by —czs 2 (4c) o1V

Boy = (x6—|—%) al—l—iag—(zG—%) ag = a(x6+%)5c—|—%b§f—c(z6—%)i (4c) o1V

Bos = T7ay +yras + 27 as = ar7X + by ¥ + cz7 Z (8d) Bel

Bag = — (27— 1) ar—yras + = —a(zr— L) X —byry+c(an+3)2 (8d) Bel
(27 +3) as

Byr = —x7a; + (y7 + %) as — z7as = —ax7X+0b (y7 + %) v —c27Z (8d) Bel

Bas = (x7+3) a1 — (yr— 3) a2 — = a(zr+3)%—b(yr—3)y—c(r—1%)2 (8d) Bel
(- 1)

By = —r7a; —yrag — 27 a3 = —ar7X —byry —czr2 (8d) Bel

Bso = (z7+3) aityras—(2r—3) a3 = a(zr+3) K+byry—c(er—13) 2 (8d) Bel

B3 = Tra; — (y7— %) as + z7as = aa:75<—b(y7— %) y +czrz (8d) Bel

Bags = —(zr—3)ai+(yw+s)at = —aler—35)%+b(yr+3)I+c(ert+3)2  (8d) Be I
(27+3) a3

B3z = Tga) + ygas + 2g as = axg X +bysy + cz8 (8d) Nal

B, = —(zs— 1) a1 —ysas + = —a(zs— %)X —bysy+c(zs+3) 2 (8d) Na
(Zg + %) as

Bss = —zgay + (yg + %) as — 2g as = —axgX+0b (yg + %) y —c287% (8d) Nal

Bsg = (zs+i)ai—(ys—2)a— = a(ws+i)x—bys—3)F—c(s—1)2 (8d) Na I
(28 — 3) a3

Bsr = —xga; — Yygas — 2gas = —axgX —bysy —czz 2 (8d) Nal

Bss = (mg—i—%) al—l—ygag—(zg—%) ag = a(l‘g—‘r%) &+bygy—c(zg—%) Z (8d) Nal

B3y = Tga, — (ys — %) as + 2z as = angc—b(yg— %) y+czgZ (8d) Nal

Bso = —(zs—3)ai+(ys+3)a+ = —a(zs—3)%+b(ys+3)9+c(zs+3)2 (8d) Na I
(zs+ %) a3

Ba = Tgaj + ygas + 29 as = axg X+ by y + cz9 (8d) (ORY%

By = — (w9 — 3) a1 —yoaz + = —a(wg— %) X—byoy+c(z0+3) 2 (8d) oV
(20 + 3) a3

By = —Tga; + (yg + %) as — Zg as = —axrgX+0b (yg + %) Y —cz92 (Sd) oV

Bu = (wot3)ai—(p—3)a— = a(@o+3)&X—b(y—3)9—c(o—3)2  (8d) oV
Z9— 3) ag

By = —Tgaj; — Yo as — 29 ag = —argX —byey —c29Z (8d) oV

Bis = (v9+3) ait+yoar—(z9—3) a3 = a(zo+3) X+bygy —c(z0—13) 2 (8d) oV



B47 = xgal—(yg—%) as + 29 az = azgfcfb(y 7%)5’4‘0292 (Sd) (OY

Bais = —(zo—3)ai+(yo+3)as+ = —a(ze—3)%+b(yo+3)I+c(zo+3)2 (8d) oV
(20 + 3) 2

By = Z10a1 + Y102z + 210 a3 = ar1oX +by1oy +cz102 (8d) O VI

B50 = — (.1310 — %) a; —Yipag + = —a ($10 - %) X — by105’ +c (210 + %) z (Sd) O VI
(210 +3) as

= - 1 _ — _ I 1\ & N

Bs: = Tipa1 + (le -+ 2) as Z10 A3 = arioX + b (le + 5) Yy —czioz (Sd) O VI

Bs2 = (3010 + %) a; — (ylo - %) az — = a (5510 + %) X—=b (y1o - %) y- (8d) OVl
20— 1) 2 (0 1) 2

Bsz = —T1p0a1 — Yipa2 — z104as3 = —azrioX — ble 5’ —cz102 (Sd) O VI

Bss = (1710 + %) a; + yjpaz — = a (3610 + %) X+byioy —c (210 - %) Z (8d) O VI
(210 - %) as

Bss = zi0ai— (yi0—3) az+ 21083 = arioX —b(y10— 5) §+cz102 (8d) O VI

Bsse = —(z0—3)ai+ (yio+3) a+ = —a(r10—3) X+b(yo+3) ¥+ (8d) 0Vl
z10+ 1) ag c(zi0+1) 2

Bsr = T11 a1 + Y11 az + z11 a3 = ari1X+bynny+cz1z (8d) O VII

B58 = — (:Cll - %) a; —yii1as + = —a (Ill - %) X — byll y +c (211 + %) Z (Sd) O VII
(211 + %) as

Bsg = —zpia+ (yu + %) az —z1a3 = —arnnX+b (yn + %) y—cznz (8d) o vl

Beo = ($11 + %) a; — (y11 - %) az — = a (9511 + %) x—0 (yll - %) Y- (8d) O VIl
Z11— 3) as C<le_%)i

B61 = —Z11a1 —Yi1a2 — 21183 = —axrii X — byll 5’ — Cz11 Z (8d) O VII

B62 = ((Ell + %) a; +yi1as — = a (xll + %) X+ byll 5’ —cC (le - %) z (Sd) O VII
(211 = 3) a3

Bes = znai—(yin—3)a+z1a3 = ary R—b(ynn—3) 9 +czn2 (8d) o vl

Bes = —(zun—3)ar+(yu+3) at+ = —a(z11—3) X+b(yn+3) ¥+ (8d) o vl
Z11+%) as C<311+%) Z

Bes = ZTi2 A1 + Y12 a2 + 212 a3 = ar12 X +by12§ +cz122 (8d) O VIII

Bes = —(z12—3%) a1 —ypar + = —a(r1iy—3) X—byny +c(212+3) 2 (8d) O VIII
(212 + 3) a3

Ber = —zipar+ (yi2+3) ax—zipag = —ar1X+b(ypa+35) §—c222 (8d) O VIII

B68 = (.7312 + %) a; — (y12 — %) as — = a (-’1;12 + %) )A( - b (y12 - %) 5’ - (Sd) O VIII
212 — 3 as 0(2’12—%)2

Beo = —Z12@1 — Yi12a2 — 21233 = —az12X — by12y — c2122 (8d) O VIII

Bro = (124 %) a1 + yioas — = a(ri2+3) R+byey —c(z12—3) 2 (8d) O VIl
(212 = 3) a3

Bri = zipa1— (y12—3) az + 21283 = ar12X—b(y12 — 3) ¥+ cz122 (8d) O VIII

Brz = —(zi2—3)ai+ (y2+3)at+ = —a(r2—3) X+b(y2+3) ¥+ (8d) O VIII
Zl2+%) ag 0(2’12+%) Z

Brs = ri13a1 + Yiza + 213 a3 = ariz X + bylS 5’ +cz132 (8d> OIX

Bry = - (5613 - %) a; —yizaz + = —a (5613 - %) X—byisy +c <213 + %) z (8d) OIX
(213 + 3) a3

Brs = —zisai+ (yis+3) a2 —zi3a3 = —az13X+b(y15+3) ¥ —czi32 (8d) 0 IX

Bre = (zi3+3)ar—(yiz—3)a— = a(zi3+3) X—b(yz—3) ¥ — (8d) OX
21375 as 6(2137%)2



Brr
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Bso

BSl
B82

Bsa

B85
B86

Bass

Bgg
Bgo

Bo:
Bg2

Bos
Bos

B96

Bor
Bos

B99

BlOO

Bio1 =

B102

B103

Bios =

Bios =

Bioe

—Z13a1 —Yi13a2 — 213343
(5513 + %) a; +yizaz —
(213 — 3) as
Tizag — (y13 - %) as + z13 a3
—(r13—3) a1+ (s +3) a2 +
z13 + %) az
Ti4@; + Y1422 + 21433
—(r1a—3) a1 —yraag +
(214 + %) ag
—z14a1 + (Y14 + 3) a2 — 21483
(1714 + %) a; — (y14 - %) az —
(214 - %) as
—Z14a1 — Y14a2 — 21433
($14 + %) a; +yuaaz —
(214 — 3) a3
Ti4a1 — (y14 - %) ag + 214 a3
—(riu—3%) a1+ (yia+3) az +
(214 + %) as
ZTi1s a1 + Y15 a2 + 215 A3
- (9615 - %) a; —yisaz +
(215 +3) as
—Tisa; + (y15 + %) az — 215 as
($15 + %) a; — (y15 - %) az —
(215 = 3) as
—Z158a1 — Yi5a2 — 21583
($15 + %) a; +yisaz —
(215 —3) as
Tisa1 — (y15 - %) ag + 215 as
- (5E15 - %) a; + (y15 + %) as +
(215 + 3) as
Ti6 a1 1+ Y16 a2 + 216 A3
- (1316 - %) a; —Yyigaz +
(216 + 3) a3
—Ziea1 + (y16 + %) az — 216 a3
(3016 + %) a; — (y16 - %) az —
(216 — 3) as
—T16A1 — Y16 A2 — 216 A3
(216 + 3) a1 + Y16 a2 —
(216 - %) as
Tie a1l — (y16 - %) az + 216 a3
—(r16 — 3) a1 + (y16 + 3) a2+
(216 + %) ag
Ti7ar + Yiraz + zi7 a3
— (17— 3) a1 —yirar +
(17 +3) a3

—ar13X —by13y — cz132

a(ziz+3) X+byisy —c(zi3— 1) 2

ar14 X +by1a ¥ +cz142

—a(r1a—35) XR—byuy+c(za+3) 2

—az X +b(yu+3) §—cza2
a(r1a+3) X=b(ya—3) ¥ -

0(214 — %) z

—ar14 X —byay — cz142

a(w14+%) §<+by14§/—c(214—%) Z

ar15 X +by15 ¥ +cz152

—a(z15—3) X—byi5§ +c(z15+3) 2

—ax155<—|—b(y15—|— %) Y —cz52
a(zis+3)X—b(ys—3)F —

0(215 — %) Z

—ar15X —by1sy — cz15%

a(zis5+ %) X+byisy —c (215 — 3) 2

ar1sX —b (Y15 — 3) ¥+ c252
—a(ris—3) X+b0(yis+35) §+
C<215+%) 2

ar16 X + by16 ¥ + cz16 2

—a(r16—3) X—byrsy +c (216 + 3) 2

—az16%X+ b (y16 + 3) § — 2162
a(zi6+3)X—b(ys—3)F —
0(216—%) Z

—az16X —by1s ¥ — cz162

a(xlﬁ—l—%) )2+by16$’—0(216—%) Z

ax17 X +by17y + cz172

—a(z17—35) XR—byir§ +c(z17 + 5) 2

0 IX
0 IX

0 IX
0 IX

0X
00X

0X
0X

00X
0X

0X

0X

Sil

Sil

Sil

Sil

Sil

Sil

Sil

Sil

Si 1T

Si 1T

Si Il
Sill

Si 1T
Si 1T

Si Il
SiIT
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Si 111



Bior = —zirar+ (yir+3) az — 21783 = —azi7 X +b(yir+3) §—czin2 (8d) Si 1T

Bios = (zir+3)ai—(pir—3) aa— = a(zir+3)X—b(pr—3) ¥ — (8d) Si III
27— 3) a c(zr—3) 2

Bigo = —T17a; — Y17 a2 — Z17 a3 = —ar17 X —by1ry — cz17 2 (8d) Si 111

Bi1o0 = (z17+ %) a1 + yiras — = a(zir+ %) X+byiry —c (217 — 3) 2 (8d) Si 1T
(217 - %) asg

B111 = Tri7ay — (y17 - %) as + z17a3 = CL:1717)A{ —b (y17 — %) y + 02’172 (8d) Si IIT

Biiz = —(vir—3)ar+ (yir+3) az+ = —a(zi7—3) X+b(yr+3) §+ (8d) Si I
(17 + ) A
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