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AFLOW prototype command aflow --proto=AB3C_hP45_144_3a_9a_3a-001
~Tparams=a, C/a’7 T1,Y1,21,22,Y2,22,23,Y3, 23, T4, Y4,24,T5,Y5, 25, L6, Y6, 26, L7, Y7, 27,
T8,Y8, 28, X9, Y9, 29, T10, Y10, 2105 11, Y11, 211, T12, Y12, 212, L13, Y13, 213, T14, Y14, 214, L15, Y15, 215

Other compounds with this structure
CsNOj3 (IT), TINOg (III)

e RbNOj takes on four distinct phases with increasing temperature (Shamsuzzoha, 1988).

— Phase IV, presented here, is the ground state, stable up to 437K.

— Phase III, stable in the range 437-492K, is in the cesium chloride (B2) structure, with rubidium atoms on the
cesium sites and orientationally disordered NOj ions on the chlorine sites.

— Phase II, stable up to 564K, is possibly a body-centered cubic structure with up to eight formula units in the
conventional unit cell.

— Phase I, stable up to the melting point, is thought to be a sodium chloride (B1) structure, with NO3 again playing
the role of chlorine.

e The phase IV structure also exists in the enantiomorphic space group P3; #145. (Shamsuzzoha, 1982)

e We used the data taken at room temperature, 298K.

Trigonal (Hexagonal) primitive vectors

a3

[

al

a; = %afc — ?ay
as = %af{ + ?ay
as = CcZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = Tia; +Yyiaz + 2 as = sa(r+y) X—§G($1 —y1) ¥ +caz (3a) N1
B, = —yra; + (r1 —y1) as + = %a(x1—2y1))‘<—|— %amly—kc(zl—i— ) 2 (3a) NI
(214 3) a3
B = —(x1—y1) a1 —r1a9 + = —%a(2x1 — Y1) i—?ayly—&— (3a) NI
(21 + %) as ;c(3z1 +2)z
B4 = Toaj +Y2as + z2as = % (l‘2 +y2) X — ?CL (1‘2 —yg) S’—i—CZgi (33) N II
B = —yoay + (xa — y2) a2 + = % (o —2y2) X+ ‘faxgy +c (zz + ) Z (3a) N II
(2’2 + %) as
Bg = —(zg —y2) a1 — 2085 + = —%a (229 —yo) X — @ayg v+ (3a) N II
(224 2) a3 1c(3224+2) 2
B = rzay +ysaz + z3as = la(zs+uys) %~ Lales—ys) §+czsd (3a) NI
Bs = —ysa; + (r3 —y3) az + = % (x3 —2y3) X+ faxgy +c (23 + ) Z (3a) N III
(23 + %) a
By = — (23 —y3) a1 — 3@z + = (2:c3 —y3) & — Bays y + (3a) N III
(23 + %) as (3z3 +2)2
Bio = Tgaar +Ysaz +24a3 = %Q(I4+y4) X — @a(u —Ya) ¥+l (3a) 01


https://aflow.org/p/AB_cP2_221_a_b-002
https://aflow.org/p/AB_cF8_225_a_b-001

Bll

B12

Bis
B4

Bis

Bis
Bir

Bis

B19
B2O

B2,

B2
B3

B24

Bss
Bas

Bar

B29

B3O

Bs:

B32

Bss

B34

—ysar + (T4 — ya) ag +
(2’4 + %) as
— (x4 —ya) a1 — w42 +
(24 + %) as
Tsar + ysaz + 25 as

—ysar + (5 — ys5) az +
(2’5 + %) as
—($5 —ys) a; —rsa +
(s5+3)a
Teal + Ye a2 + 26 A3

—ys a1 + (6 — ys) a2 +
(«36 + %) as

—(z6 — ys) a1 — xgaz +
(2 + 2) a3
T7ap +yraz + z7as

—yrai + (v7 — y7) az +
(27 + %) as

- (957 —y7) a; —x7ag +
(27 +3) a3
rgar + ysaz + zg as

—ygay + (v3 — ys) az +
(28 + 3) a3

— (g —yg) a1 —xgaz +
(2s+2)a
Tgai + Yo az + 29 ag

—yoai + (9 — yo) az +
(20 +3) a3

— (9 —yo) a1 — x9 a2 +
(29 + %) as

101 + Y10 a2 + 210 a3

—y10a1 + (T10 — Yy10) a2 +
(210 + %) as

— (210 — y10) &1 — T10@2 +

(Z10 + %) as

r11a1 +Yi1a2 + 21183

—yiiar + (11 —y11) a2 +
(211 + %) as

—(z11 —y11) a1 — 1Az +

(211 + %) a

Tiz@1 +Yyi12a2 + 21243

—y12 a1 + (T12 — y12) a2 +
(212 +3) a3

—(z12 — y12) a1 — 1282 +

(212 + %) ag

1

2

1,
2
1,
2@

'\7"“ M\H

1

a(xg —2y4) X+ ‘faz4y+c(Z4+ )

—5a (204 —ys) X — ?a?ﬂy +
3¢(324 +2) 2
V3

a(rs+ys) X —5a(vs —ys) ¥+ c25 2
(z 5*2y5)X+fa:B5y+c(Z5+ 1) 2

—5a(2x5 —ys) X — ia% y+

ic(325+2) 2

a(xe +ys) &—@a(:pﬁ—%) ¥+ c26 2

~

a(xe —2ys) X+ fa;vgy—f—c(za—i— )z

(2m6-ys)X-—¥Cay6y—+

(326 + 2)
V3

a($7+y7)x—7a(fﬂ7—y7)y4rcz7

2
%a(x7—2y7) X+ §a$7§’+c(27+ ) Z

1

—5a (227 —yr) X — Lawy +

%C (327 +2)
V3

a(zs+ys) X — Ga(zs —ys) ¥ +czs2

2
%a(m8—2yg)x+‘faxgy+c(28+ )Z

1
2
1

2

1

2

1

2

1
2

—5a(2r8 — yg) X — @aygy +

le(325+2) 2
V3

a(zg +yg) X — 5 a(vg —yo) ¥+ c202
a(xg —2yo) X + %aajgy—i—c(zg-i- )

—50a (229 — yo) X — @aygy +

3¢ (329 +2) 2

%

a (w10 +y10) X — 7 a (10 — y10) ¥ +

Cz102

1 f

50 (10 — 2y10) X +
C (Zl() + *)

axloy +

—3za(2x10 — Yy10) X — @aymy +
3¢(3z10+2) 2

S

a(rir +yn) X—5a (v —yn) y+

CZ11 Z
sa(z11 —2y11) X+ faxu)’-f'
<Z11+ )
V3

—sa(2r11 —y11) X — 5 aY11 y+
5C (32’11 + 2) Z

S

50 (T12 +y12) X — 5 a a(ziz —y12) ¥ +

CZ12Z

g

sa (w12 — 2y12) X + i 2ax1o§ +

(2’12 + *)
(2$12 —Y12) X — @aylz y+
(3212 +2)z

OlI

(O

oIl
oIl

OlII

O III
O III

O III

o1V
O 1V

O1v

oV
ov

ov

O VI
O VI

O VI

O VII

O VII

O VII

O VIII

O VIII

O VIII

0 IX

0 IX

0 IX



B3y = T13a1 + Y1322 + 213 a3 = La(zis +yi3) X — @a (r13 —913) ¥ + (3a) Rb 1
CzZ13 Z Z
Bss = —y1z3a1 + (r13 — y13) az + = 3a(x13 — 2y13) X+ f‘lxl?»y + (3a) Rb1
(2’13 + %) as (2'13 + ) z
B39 = — (I13 — y13) a; — Ti13ag + = —%a (21»‘13 - ylS) )A( - §Gy13 y + (33') Rb I
(2’13 + %) ag %C (32’13 + 2) Z
Bso = 1481 + Y1482 + 214 a3 = la(zig +yia) X — § (T14 —y14) ¥+ (3a) Rb I
CZ14 Z
By = —yraar + (14 — y14) a2 + = 30 (214 — 2y14) X+ % 14y + (3a) Rb II
(z14+ %) a3 c(aat3) 2
Byp = — (214 — Y14) a1 — T14a0 + = (2$14 —y1a) X @ ay14 ¥ + (3a) Rb II
(214 + %) as (3214 + 2) Z
By = T15a1 + Y15 a2 + 215 A3 = %a (1‘15 + y15) — @a (1315 — y15) v+ (Sa) Rb III
CzZ152
Bu = —y1sa1 + (715 — y15) Az + = Ya(z1s — 2u15) %+ Paz § + (3a) Rb TII
(215 + %) az (215 + )
By = — (%15 — y15) @1 —T1582 + = —%a (2215 — y15) X — ?ayw y+ (3a) Rb IIT
(Z15 + %) as %C (3215 +2) 2
References

[1] M. Shamsuzzoha and B. W. Lucas, Structure (neutron) of phase IV rubidium nitrate at 298 and 403 K, Acta Crystallogr.
Sect. B 38, 2353-2357 (1982), doi:10.1107/S0567740882008772.

[2] M. Shamsuzzoha and B. W. Lucas, Polymorphs of rubidium nitrate and their crystallographic relationships, Canadian Journal
of Chemistry 66, 819-823 (1988), doi:10.1139/v88-142.


https://doi.org/10.1107/S0567740882008772
https://doi.org/10.1139/v88-142

