Norbergite [Mg(F,OH)y- MgoSiOg, S07] Structure:
A2B3C4D _0P40.62_d_cd_2c¢d _¢-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

CCDC 1595978

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/a’, C/a7 T1,21,%2,22,X3,23,L4,24,L5,Y5, 25, L6, Y6, 26, L7, Y7, 27
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e (Hermann, 1937) define Strukturbericht designation S0; as the general class of humite materials, M(F,0H)2-n1MgsSiOy,.
Their major reference for this is (Taylor, 1929), who gave structural data for the n = 1 structure, norbergite.

e 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 — § — 2.

Simple Orthorhombic primitive vectors
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a; = aXx
ap, = by
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = xlal—l—iag—i—zlagg = axli—i—%by—i—czli (4c) Mg I
B, = —(xl—%) al—&—%ag—&— = —a(ml—%)&—i—%by—!—c(zl—i-%)i (4c) Mg I
(1 1) g
B; = —zia; + %ag — 21 a3 = —ar1 X+ %by —cz1 2 (4¢) Mg I
By = (mi+3)ai+tia—(xn1—3)a; = a(zi+3) &k+30y—c(a1—13) 2 (4c) Mg I
B; = mgal—l—iag—i—zgag = ascgf(—i—%by—i—czgi (4c) OI1I
Bsg = —(@—%) al—s—%ag—&— = —a(xg—%)fc—l—%by—kc(zz—i-%)i (4¢) Ol
(22 +3) as
B, = —z9a; + %ag — 29 a3 = —are X + %by — 292 (4c) Ol
Bsg = ($2+%)al+%32—(22—%>a3 = a(xg—l—%))‘(—i—%by—c(zg—%)i (4¢) Ol
By = x331+iag+z3a3 = a:r:gfc—i—%by—kczgi (4c) OII
Bio = —(z3—3) ar+3ar+ = —a(z3—3) x+3by+c(z+3)2 (4c) 011
(23+3) a3
Bi1 = —z3a; + %32 — 23 a3 = —axr3X + %by —cz37Z (4c) OlII
Biz = (z3+3)ai+tar—(—3)a = a(zs+3) K+ 30y —c(3—13) 2 (4c) on
Bis = Ty4a1 + 5 as+ 2483 = ars X+ 1by +c22 (4c) Sil
B = —(x4—%) a1+%a2+ = —a(u—%)&—k%by—kc(:@—l—%)i (4¢) Sil
(21 +3) as
By = —z4a; + %32 — 2483 = —axrs X+ %by — 242 (4¢) Sil
By = (m—i—%) al—l—iaz—(zzl—%) ag = a(m—l—%)&—i—%by—c(&;—%)i (4c) Sil
By, = Tsa; + ysas + 25 as = ars X + bys y + czs5 Z (8d) FI
Bis = — (25— 1) a1 —ysas + = —a(zs—3) X —bysy+c(25+3) 2 (8d) F1I
(2 +3) as



Blg = —T5a; + (y5+%) Az — Zsas = 7CLI5)A(+b(y5+%) Y —Cz5%Z (Sd) FI

B = (tDe-(n-Dam- = ale)%bohyoc-nz Gy Pl
(25— 3) a3

By = —Tsa; — yYsas — 25 ag = —axsX —bys ¥ — c25 % (8d) FI

By = (3}54—%) a1—|—y5a2—(z5—%) as = CL($5+%) 5<+by5§f—c(Z5—%) Z (Sd) FI

B23 = x5a1—(y5—%) as + 25 as = a$5)27b(y57%)y+0252 (Sd) FI

Ba = (- he (o at = ol R vrelor ) G P
(2 +3) a3

Bos = Teal + Yg a2 + 2 as = axgX +bysy + cz 2 (Sd) Mg IT

B2 = — (26— %) a1 —ysas + = —a(z6—3) X—bysy+c(z+3) 2 (8d) Mg 11
(ot 1) ag

Ber =  —zgar+ (ys+ 1) ax—zga3 = —azgX+b (Yo +3) ¥ — 262 (8d) Mg I

Bos = (x6+%)a1—(y6—%)a2— = a(xg—i—%)i—b(yg—%)y—c(zﬁ—%)i (8d) Mg II
zZg — 3 as

B29 = —Tgd] — YgA2 — Zp A3 = —QXxg X — by6 S’ — CZg Z (8d) Mg 11

B30 = (:ZJ6+%) a1+y6a2—(zﬁ—%) as = a(x6+%) )A(+by6yfc(267 %) Z (8d) Mg 11

B3, = Tea, — (yg — %) as + zg a3 = axgX —b (y — %) V+cziz (8d) Mg II

Bas = —(ws—3)ait+(ys+3)at = —a(ze—3)%+b(ys+3)I+c(ze+3)2  (8d) Mg II
(26 + %) as

B3z = Tr7aj +yrag + zryas = ax7 X +by; ¥ + cz27 Z (Sd) O III

B34 = 7(!1777%) a; —yras + = *Q(I7*%) )‘(—by7y+c(27+%) Z (Sd) O III
(2’7 + %) as

Bs; = —zrra + (y7 + %) as — zras = —ax7X+0b (y7 + %) Yy —czr2 (8d) O III

B3g = (377—‘1-%)&1—(3]7—%)&2— = a(:w—l—%)i—b(gﬁ—%)y—c(w—%)i (Sd) O III
z7 — 5 as

B37 = —T7ay —Yraz — zZrag = —ax75( - by7 5’ — CZ7 Z (8d) O III

Bss = (z7+3) aityras—(2r—3) a3 = alzr+3) K+byry—c(er—1) 2 (8d) O III

B3y = x7a1—(y —%) as + zras = a:wfc—b(y —%) Y +czrz (8d) O III

By = —(1‘7—%) a; + (y7+%) as + = —a ($7— %) 5(+b(y7+%) y+c (Z7+%) Z (8d) O III
(o)
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