Clinometaborite (5-HBOs, monoclinic) Structure:
ABC2 mP48 14 3e_3e_6e-001
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Prototype BHO-

AFLOW prototype label ABC2_.mP48_14_3e_3e_6e-001
Mineral name clinometaborite

ICSD 34640

CCDC 1607015

Pearson symbol mP48

Space group number 14

Space group symbol P2, /c

AFLOW prototype command  aflow --proto=ABC2_mP48_14_3e_3e_6e-001
——params=a, b/a7 C/a7 ﬁ? T1,Y1,%71,T2,Y2,22,T3,Y3,23,T4,Y4,24,T5,Y5,25, L6, Y6, 26, LT,
Y7,27,%8,Y8, 28, L9, Y9, 29, 10, Y105 2105 L11, Y11, 211, L12, Y12, 212
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e Metaboric acid, HBOs, is found in three forms (Kracke, 1938):

— lorthorhombic a-HBOs, also known as HBO, I,

— Imonoclinic S-HBOs, also known as HBOy II (this structure), and

— \cubic v-HBOs>, also known as HBO, III.

e The structures are named in order of stability, although all can exist at room temperature.

Simple Monoclinic primitive vectors

ay; = aX
az — by

ag = ccosfBX+csinfz

Basis vectors

Lattice
coordinates
B, = T1a; +y1az + 2z a3
B, = —zrar+ (y1 + 3) az —
(i)
Bs = —Tirayp —Yiaz —zi1ag
B = ma (-} at(at ) a
Bs = Tear +y2a2 + 2283
B = —zzar + (y2 + 3) a2 —
(2 3)
By = —Z2a1 —Y2a2 — 2233
Be = -} mat (b ) g
By = rza; +ysaz + 23 a3
Bio = —z3a; + (ys + 3) az —
23 = %) as
Bix = —Zza; —Ysaz — 2383
Biz = wsai—(y3—3) ax+(23+3) as
Bis = Taa1 +ysaz + 2483
Bisa = —zqar+ (ya+3) a2 —
(24— 3) as
Bis = —Zqa1 —Ys82 — 2183
Big = azga1—(ya— 1) ax+(za+3) as

Cartesian
coordinates

(axy +cz1co8B) X+ by1 § + cz18in 2
—(axl—i—c(zl —%)cosﬁ) X+
b(yl—i—%) y—c(zl—%)sinﬁi

—(ax1 +cz1co8B) X —by1 § —czysin Bz
(alerc(zl +%) cosﬁ) X —
b(ylf%) y+c(zl+%)sin52

(axg + czacosB) X+ bya§ + czo8in 52
—(axg—l—c(zQ—%)cosB) X+
b(yg—I—%) y—c(zQ—%)sinﬁZ

—(azg 4+ czoco8fB) X —bya § — czosin Bz
(axg—i—c(zQ + %) cosﬁ) X —
b(yg—%) y—i—c(zg—l—%)sinﬁi

(axs + czzcos B) X+ bys§ + czzsin 5z
— (azs +c (23— 1) cos B) X+
b(y3—|—%) y—c(zg—%)sinﬁi

— (axs 4+ cz3cosB) X —bysy — czzsin Bz
(aac;;—i—c(z;;—i— %) cosﬁ) X —
b(ys—3) §+c(zs+3)sinB2

(axy + czqcosB) X+ bys§ + cz4sin 5z
—(azg+c (24 — %) cos B) X+
b(y4+%) yfc(zélf%)sinﬂi

—(azg 4+ cz4co8B) X —bys § — czqsin Bz
(aa:4+c(z4—|— %) cosﬁ) X —
b(ys—3) ¥ +c(za+3)sinfz

Wyckoff
position
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B17 = Trsa + Ys az + 25 as = (CLI5 + cz5 cos B) X+ by5 5’ + cz5 Sinﬂ Z (46) HII

Bis = —rsa; + (y5 + %) as — = - (amg, +c (z — %) cos ﬁ) X+ (4e) HII
(25— 3) a3 b(ys+3) ¥ —c(zs—3)sinfz

Big = —I5a; — Ys5as — z5as = —(axs+czscosf) X —bys§ —czssin Bz (4e) HII

By = z5a;— (y5 — %) as + (Z5 + %) as = (aa:5 +c (25 + ) COb,B) X — (46) HII
b(y5— f) y—|—c(z5+ )sinﬁi

By, = Tgai + Ygas + 26 as = (axe + czgcos B) X+ bys ¥ + czgsin 5 Z (4e) H III

By, = —zga; + (yG + %) ag — = (cwc6 + c( — %) cos ﬁ) X+ (4e) H III
(ZG_%) as b(y6—|— ) —c(zG—l)smﬁz

Bos = —Tga; — Ygas — 2¢ A3 = —(axg+czgcosf) X —bygy — czsin Bz (de) H III

Bos = zgai—(ys— 1) as+(z+3)as = (aze +c (26 + 3) cosﬁ) % — (4e) H III
b(ys — 3) y+c(z6+ 3)sin B2

Bos = T7a; + yras + 27 as = (ax7 + czrcos B) X+ byr § + czrsin Sz (4e) (OB

Bos = —x7a; + (y7 + %) as — = — (ax7 +c (27 — %) cos 6) X+ (4e) (O]
(27 — 1) a b(yr+3)y—c(zr—3)sinBz

By — —z7a; — yras — 7 as = —(ax7r+czrcosff) X —byr § — carsin B2 (4e) 01

Bos = x7a17(y77 %) a2+(27+%) ag = (a:z:7+c(27+ 1)cosﬁ) X — (4e) (OB
b(y7f 7) y+c(27+ 1)smﬂz

Boy = Tgaj + ysas + 2gas = (axg + czgcos B) X+ bys § + czgsin Sz (4e) O1II

B3 = —xga; + (yg + %) as — = — (axg +ec (Zg — %) cos 6) X+ (4e) O1II
(Z8_%) as b(ys+ ) —C(&;—%)smﬁz

B3, = —rga; — ygas — 2gas = —(axg+czscosf) X —bysy — czgsin Bz (4e) O1II

Bsx = aga;— (yg - f) ar+ (zs + ) = (axg +c (Zs + ) cosﬁ) X — (4e) OlII
b(ys — %) y+c(zs+ 1)sinfBz

Bss = Tgaj + yg as + 29 ag = (axg + czgcos B) X+ byg ¥ + czosin 5 2 (4e) O III

B3y, = —Tgag + (yg + %) as — = — (axg +c (zQ — %) cos B) X+ (4e) O III
(Z9_%) a3 b(y9+ ) —C(Zg—%)SIHﬂZ

Bs; = —Tgaj; — ygag — 29 as = —(axg+czgcosf) X —byg§ — czgsin Bz (4e) O III

B3 = xg9a;— (yg - f) ar+ (zg + ) = (axg +c (z9 + ) cosﬁ) X — (4e) O III
b(yg— 7) y+c(zg+ )sinﬁi

B3y = T1pa1 + Y10 @z + 210 a3 = (ax10+ cz1pcosB) X+ by10 ¥ + cz108in Bz (4e) o1V

Bss = —zi0ar + (yio + 3) az — = — (azio + ¢ (210 — ) cos ) X+ (4e) 01V
(210 — %) a3 b(yio+3) §—c(z10— 3)sinBz

B39 = —Ti10a1 — YipoA2 — 210 A3 = — (a.’tlo —+ CZzZ10 COS ﬂ) X — ble Yy — (46) O IV

cz19sin Bz

By = Ti0a1 — (ym — l) as + = (axm +ec (210 + ) cos 6) X — (4e) o1V
(210 + 3) a3 b(ylo—*)y—i—c(zlo—l— 3)sinfB2

B = T11a1 +yi1az + 211 a3 = (ax1 +cziicosfB) XK+ by ¥ +czisin Bz (4e) oV

By = —zar + (yi +3) as — = — (az11 + ¢ (211 — 1) cos B) x+ (4e) ov
(211*%) as b(y11+%) y*C(Zu*%) sin 3 2

Bus = —X11Q1 — Y11 a2 — 211 A3 = —(axy +czi1co8 B) X — by § — (4e) oV

CzZ11 sinﬁi

B44 = 11 a1 — (yll — *) as + = <a$11 +c (211 + )COS B) X — (4@) oV
(211 + 3) a3 b(y11—7)y+c(z11+ 1) sinfz

By = ZT12@1 + Y1282 + 212 a3 = (axi2 +cz12c083) X+ by12 ¥ + cz12sin 2 (4e) O VI



B = —ZTi2a; + (y12 + %) az — = - (111312 +c (2’12 - é) 0055) X+ (de) O VI

(212*%) ag b(y12+%) yfc(zlgf%)sinﬂi
Bsr = —Z12a1 —Yi2a2 — 21283 = —(ax12 + cz12c08 ) X —by12y — (de) O VI
cz128in Bz
By = Ti2a; — (y12 — %) as + = (axlz +c (212 + %) cos 6) X — (4e) O VI
(z12+ %) a3 b(yiz—3) §+c(z12+3)sinfz
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