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e (Rule, 2011) actually present two possible structures for azurite:

— the current structure, with space group P2;/c #14, is identical to the structure designated G74 by (Hermann, 1937)
except that the OH radical is now separated into the O(IV) and H atom sites, and

— a structure with the same unit cell dimensions but without an inversion site, leading to space group P2, #4.
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e The difference between the two structures is extremely small, and we choose to use the traditional structure.

e Structural information was taken from powder diffraction data at 1.28K.

Simple Monoclinic primitive vectors

a2 a3
a; = aX
az = by
ag = ccosfBX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (2a) Cul
B, %ag—i-%ag = %ccosﬁi—i—%by—i—%csinﬁi (2a) Cul
B; = Toa + ysas + 2o as = (axe + czoco8 B) X+ bya § + czo8in B Z (4e) Cl
B, = —zoa; + (y2 + %) as — = - (axz +c (22 — %) cos ﬂ) X+ (4e) CI
(2 3) o o+ 2) 9 (22 - 3)singz
B; = —Xoai — Yo Ay — 29 a3 = —(axg+czacosf) X —bys § — czosin Bz (4e) CI
Bg = mar—(y2—3) ac+(22+3)as = (aws + ¢ (22 + 3) cos B) % — (4e) CI
b(y2—3) ¥y +c(z2+3)sinfz
B, = r3a; + yzas + 23 ag = (axs + czzcos B) X+ bys § + cz3sin S 2 (4e) Cu Il
Bgs = —z3a; + (y3 + %) as — = — (axg +c (23 — %) cos ﬂ) X+ (4e) Cu Il
z3—3) as b(ys+3) ¥ —c(zs—3)sinBz
By = —r3za; —yzas — z3as = —(axz+czzcosf) X —bysy —czzsin Bz (de) Cull
Bio = asa;—(y3—3) ax+(z3+3)as = (ax3 +c (23 + 3) cos B) % — (4e) Cull
b(yg— %) y—l—c(z;),—l—%)sinﬁi
B11 = Trqay + Yg A2 + z4 a3 = (az4 + cz4 cos ﬂ) b'e + by4 S’ +czy Sinﬂ Z (46) HI
B, = —zia; + (y4 + %) as — = - (ax4 +c (24 — %) cos ﬁ) X+ (4e) HI
z4— 3) ag b(ya+3)y—c(za—3)sinBz
Bz = —ZT4a1 —Ysa2 —24a3 = —(azg+czycosf) X —bys ¥ — czysin B2 (4e) HI
Bia = x4 al—(y — %) ag+(24-|— %) as = (ax4—|—c(24+ %) COSﬁ) X — (48) HI
b(y4— %) y+c(z4+%)sinﬁ2
Bis = Tsay + ysas + 25 as = (axs + cz5co8 B8) X+ bys § + cz5sin S 2 (4e) (OB
Big = —x5a; + (y5 + %) as — = — (axg, +ec (25 — %) cos ﬁ) X+ (4e) (0N
25— 3) as b(ys+3) ¥ —c(25—3)sinB2
Bz = —Tsa1 —Ysaz — 2543 = —(axzs +czscosf) X —bys ¥ — czssin B2 (4e) Ol
B18 = :1:5a1—(y5— %) a2+(25+%) as = (a:z:5+c(25+%) COSﬂ) X — (46) Ol
b(yg,f %) 5’+C(Z5+%)Sinﬂ2
By = Tgai + yYgas + 2¢ as = (axg + czgcos B) X+ bys § + czgsin S (4e) O1II
By = —zgay + (yg + %) as — = — (ax6 +ec (26 — %) cos 6) X+ (4e) oIl
zg—%) as b(yG—I—%)}A’—c(zg—%)sinﬁi
By, = —Tga; — Ygaz — 26 a3 = —(axg+czgcosf) X —bygy — czsin Bz (4e) on



B22 = Te alf(yﬁ — %) a2+(z6+ %) as = (az6+c(26+ %) COSﬂ) X — (46) oIl
b(y — %) S’Jrc(zﬁJr%)sinﬁﬁ

Bos = T7a; + yras + z7as = (a7 + czrcos B) X+ byr § + czrsin Sz (4e) O III

By = —x7a; + (y7 + %) as — = — (ax7 +ec (27 — %) cos 6) X+ (4e) O III
(27—%) as b(w—f—%)&—c(w—%)sinﬁi

Bos = —r7a; —yrag — z7as = —(axy+czrcosf) X —by; § — czrsin Bz (4e) O III

Bog = z7a;— (y7 - %) as+ (27 + %) as (ax7 +c (27 + %) cosﬂ) X — (4e) O III
b(yr—3) 9y +c(2r+3)sinBz

By = Tgaj + ysas + 2gas = (axg + czgcos B) X+ bys § + czssin Sz (4e) o1V

Bas = —rga; + (yg + %) as — = — (axg +c (28 — %) cos 6) X+ (4e) o1V
(5 3) bt 5) 5 (- ) sin g2

Bzg = —Tgal —Ysaz — Zgas = — (CLIS + czg Ccos 5) X — byg y — CZg Sinﬂ Z (46) o1V

B3 = aga;— (yg - %) ar+ (zs + %) as (axg +c (28 + %) COSB) X — (4e) o1V
b(ys— %) §+c(zs+3)sinBz

References

[1] K. C. Rule, M. Reehuis, M. C. R. Gibson, B. Ouladdiaf, M. J. Gutmann, J.-U. Hoffmann, S. Gerischer, D. A. Tennant,
S. Siillow, and M. Lang, Magnetic and crystal structure of azurite Cus(COs)2(OH)s as determined by neutron diffraction,
Phys. Rev. B 83, 104401 (2011), doii10.1103/PhysRevB.83.104401.

[2] C. Hermann, O. Lohrmann, and H. Philipp, eds., Strukturbericht Band IT 1928-1932 (Akademische Verlagsgesellschaft M.
B. H., Leipzig, 1937).


https://doi.org/10.1103/PhysRevB.83.104401

