Monoclinic Vaterite (CaCOs) Structure:
ABC3.0P20 62 ¢ a_cd-001
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Prototype CCaOg
AFLOW prototype label ABC3_0P20.62_c_a_cd-001
Mineral name vaterite
ICSD 27827
CCDC 1603006
Pearson symbol oP20
Space group number 62
Space group symbol Pnma

AFLOW prototype command aflow --proto=ABC3_oP20_62_c_a_cd-001
——params=a, b/a7 c/a, T2, 22,X3,23,T4,Y4, %4
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e Numerous structures have been proposed for vaterite: (Downs, 2003) lists fifteen. (Kabalah-Amitai, 2013) found that
vaterite consists of at least two coexisting phases: |a disordered hexagonal structure proposed by (Kambhi, 1963), and
another monoclinic but pseudo-hexagonal phase, shown here.

e (Meyer, 1960) gave the positions in this structure in the Pbnm setting of space group #62. We used FINDSYM to
transform this to the standard Pnma setting. This rotates the coordinate axes around the (111) axis.

e CaCOg is also found as calcite (GOy).

Simple Orthorhombic primitive vectors

a; = axXx
az = by
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (4a) Cal
B, = %al —l—%ag = %afi—i— %ci (4a) Cal
B; = 1 ay = 3by (4a) Cal
B, = %a1+%ag+%a3 = %a}“{Jr%bqu%cZ (4a) Cal
By = "E2a1+i32+22&3 = a:vgi—i—%by—i—czgi (4¢) CI
Bs = —(z2—3) ar+3as+ = —a(ze—3) X+ 3by+c(za+3)2 (4c) CI
(224 3) as
B, = —z9a; + %ag — 29 a3 = —are X + %by—cz22 (4¢) ClI
Bsg = (x2+%)a1+%a27(fo%)a3 = a(acng%)f(Jr%byfc(fo%)i (4c) ClI
By = (E3a1+ia2+23a3 = axgi—i—%by—i—cz;gi (4c) OlI
By = —(.’173—%) al—&—%ag—&— = —a(xg—%)fc—i—%by—l—c(zg—i-%)i (4c) 01
(23 + 3) as
B,y = —x3a; + % a, — zzag = —azxr3X + %by —cz37Z (4¢) (OB
B = (xg—i—%)al—i—iag—(z;;—%)ag = a(:cg—i-%)f(—i—iby—c(@—%)i (4c) (OB
Bis = Tgay +ysag + 24 ag = arsX +bysy + cz4 Z (8d) Ol
B4 = —(564—%) a; —ysaz + = —a($4—%)5<—by45’+0(24+%)2 (8d) on
(z1+3) as
Bis = —zqar+ (ya+3) a2 — 2z a3 = —azsX+b(ya+3) §—cuz (8d) O1II
Bis = (mu+da—(u—3a- = a@m+i)x-blyu—23)y-—c(ua—3)2 (8d) Ol
24— 5) as
Bir = —x4a) — Ygaz — z4 a3 = —ars X —bys§ —cz4Z (8d) on
Bis = (za+3)ai+yas—(u—3)a; = a(zs+3) X+bpuy—c(za—3)2 (8d) on
By = z4a; — (ys — 3) as + 24 a3 = araX—b(ys—3) §+cui (8d) Ol
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