Norbergite [Mg(F,OH)y- MgoSiOg, S07] Structure:
A2B3C4D oP40 62 d _cd 2cd ¢-001
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Prototype FsMg304Si

AFLOW prototype label A2B3C4D_oP40.62_d_cd_2cd_c-001
Strukturbericht designation S07

Mineral name norbergite

ICSD 15203

Pearson symbol oP40

Space group number 62

Space group symbol Pnma

AFLOW prototype command  aflow --proto=A2B3C4D_oP40_62_d_cd_2cd_c-001
—Tparams=a, b/a7 C/a7 T1,21,L2,22,X3,23, L4y 24,T5,Y5,25,L6,Y6526, L7, Y7527

e (Hermann, 1937) define Strukturbericht designation S07 as the general class of humite materials, M(F,OH),-nMgsSiOy.
Their major reference for this is (Taylor, 1929), who gave structural data for the n = 1 structure, norbergite.
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o We use the data from the fluorine-rich sample studied by (Gibbs, 1969), and assume that the (F,OH) site is pure fluorine.
(Camara, 1997) studied OH-rich samples, and were able to locate the hydrogen atoms.

e (Gibbs, 1969) gives the structure in the Pbnm setting of space group #62. We used findsym to change this the the
standard Pnma setting. This involves a rotation of the axis so that £ — 2 — § — .

Simple Orthorhombic primitive vectors

a; = aX
as = by
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = xlal—i—iag—i—zlag = axlfi—i—iby—i—czli (4c) Mg I
B, = — (71— 3) ar+3a+ = —a(z1—3) X+ 3by+c(z1+3) 2 (4c) Mg I
(z1 + %) ag
By = —r1a; + %ag — 2z a3 = —ar1 X+ %by —cz1 2 (4¢) Mg I
B, = (I1+%)al+%azf(2’17%)ag = a(ler%)f(Jribyfc(zlf%)i (4¢) Mg I
B; = "E2a1+%32+22&3 = axgi—i—%by—i—czgi (4c) Ol
Bs = —(z2—3) ar+3as+ = —a(ze—3) X+ 3by+c(za+3)2 (4c) 01l
(224 3) a3
B, = —xoay + %ag — 29 a3 = —axo X + %by —CcxZ (4¢) (0N
Bsg = (x2+%)a1+%a27(227%)a3 = a(acng%)f(Jr%byfc(fo%)i (4¢) Ol
By = acg,al—l—iag—f—zga;; = axgi—i—%by—i—cz;gi (4c) OII
Bio = —(z3—3) a1+ 3as+ = —a(zz3—3) X+ 3by+c(z+3)2 (4c) on
(23 + 3) as
By = —x3a; + %ag — 23 a3 = —ar3X + %by —cz37Z (4¢) OlII
Biz = (z3+3)ait+ita—(-—3)a = a(zs+3) K+3by—c(3— 1) 2 (4c) oIl
Bz = T4ay + ia2+z4a3 = asc4)“(+%b§f+cz4i (4c) Sil
By = —(x —%) 31+%32+ = —a(m—%)&—l—%b&—!—c(m—i—%)i (4c) Sil
(21+3) as
Bis = —z4a; + %ag — 2483 = —ars X+ %by — 242 (4c) Sil
Bie = (mu+3)atia—(u-—3%)a = a(za+3) &K+309—c(ea—13) 2 (4c) Sil
By = Tsay + ysas + 25 as = axs X +bysy + cz52 (8d) FI
Bis = — (w5 — ) a1 —ysax + = —a(ws— %) X—bysy+c(z5+3) 2 (8d) FI
(o 1) a
B = —rsa; + (y5 + %) as — 25 ag = —axsX—+0b (y5 + %) ¥ —cz52 (8d) FI
B — (st a-(m-Da- - afstd)x-bm-hy-clsoba ) Pl
(25— 3) as
By, = —Tsa; — Ysas — 25 as = —axsX —bys§ — cz5 2 (8d) FI



Bay = (z5+3) aitysas—(25—3)as = alrs+3) R+bys 9 —c(z5 —3) 2 (8d) F 1

B23 = x5a1—(y5—%) as + 25 as = ax5>“<—b(y5—%)y+cz5i (Sd) FI

Bu = ~(n-Hatnrat = ol YEe@mi)vietida 6 FI
(25 + %) as

B25 = Tea + Yg a2 + 2 as = are X+ byﬁ }7 + czg v/ (Sd) Mg 11

B26 = 7(:1767%) a; — Ysgaz + = 7(1(1‘67%)5\(7by65’+6(26+%) Z (Sd) Mg 1T
(2’6 + %) as

By = —zga; + (yG + %) as — zg as = —argX+b (yG + %) Y —cz2 (8d) Mg II

Bos = (JcG—&-%)al—(y—%)ag— = a(:cg—l—%)fc—b(y—%)y—c(z—%)i (8d) Mg IT
(o 3) a0

Bzg = —TgaAl — Yg A2 — Zg A3 = —QaXxg X — by6 5’ — CZg Z (8d) Mg II

B3y = (:v6+%) a1+y6a27(zﬁf%) az = a(x6+%) )‘(eryﬁyfc(zﬁf %) Z (8d) Mg II

B3 = Tea; — (yG — %) as + zg as = argX — b (y6 — %) V+czz (8d) Mg II

B3, = —(1‘6—%) a; + (y6+%) as + = —a (.1‘6— %) 5(+b(y6+%) y+c (Z6+%) Z (8d) Mg IT
(o 3) 20

B33 = rra] + Y7 az + z7 a3 = CLCC7)A( + by7y + czy Z (8d) O III

B3, = — (27— 1) ar —yras + = —a(zr— L) x—byrg+c(xn+3)2 (8d) O 1I
(274 3) a3

Bss = —x7a; + (y7 + %) as — z7as = —ax7X+0b (y7 + %) V—c27Z (8d) O III

B3 = (:w—&—%)al—(y —%)ag— = a(x7—|—%)§c—b(y—%)Sf—c(zv—%)i (8d) O III
(27— 3) as

Bsr = —Tra; —yrag — zrag = —ar7X —byry —czr 2 (8d) O I

Bss = (z7+3) ai+yras—(2r—3) a3 = a(zr+3) K+byry—c(er—1) 2 (8d) O III

B3y = Trap — <y7 — %) as + 27 as = ar7X —b (y7 — %) Y+ czrz (Sd) O III

Bso = —(zr—3ai+(yw+3)a+ = —alzr—3)%+b(yr+3)9+c(zr+3)2 (8d) O 11T
(27+3) a3
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