Calciborite (CaBoOy4 IT) Structure:
A2BC4 0oP56.56_2¢_e_4e-001

This structure previously used the label(s) A2BC4_oP56_56_2e_e_4e. Calls to these addresses will be redirected here.
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Prototype B2CaOy
AFLOW prototype label A2BC4_0P56_56_2e_e_4e-001
Mineral name calciborite
ICSD 20097
CCDC 1597934
Pearson symbol oP56
Space group number 56
Space group symbol Pecen
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AFLOW prototype command aflow --proto=A2BC4_oP56_56_2e_e_4e-001
—~params=a, b/a7 C/a7 T1,Y1,%1,22,Y2,22,T3,Y3,23,T4,Y4,24,T5,Y5,25, L6, Y6, 26, LT,
Y7, 21

e This structure has the same orthorhombic lattice constants as the CaB2O4 II structure identified in (Marezio, 1969ab),
however they state that the structure is stable between 1.2 and 1.5 GPa, while this mineral was obtained “From drillcore
into a contact metasomatized limestone near a quartz diorite intrusion associated with a copper deposit in skarn.”
(Downs, 2003).

e CaB,0y exists in at least four phase (Marezio, 1969ab):
— [The ground state, stable below 1.2 GPa, Strukturbericht E3o

— Orthorhombic high pressure structure, presumably this calciborite structure

Orthorhombic high pressure structure, stable between 1.5 and 2.5 GPa

Cubic high pressure structure, stable between 2.5 and 4.0 GPa

Simple Orthorhombic primitive vectors

a; = ax
az = by
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B1 = Tr1ag +y1 as + 21 as = a$1)2+by1y+6212 (86‘) B1
B, = —(xl—%)al—(yl—%)ag—i- = —a(ml—%)i{—b(yl—%)y—kczli (8e) BI
Z1as
B; = —z1a; + (y1 +3) a2 — = —an X +b(yp+3) ¥ —c(an—3) 2 (8e) B 1
(21— 3) as
B4 = (1‘1—|—%) al—ylag—(zl—%) as = a(asl—&—%)f(—byly—c(zl—%)i (86‘) BI
By = —x1a; — Yy as — 21 a3 = —ar1X—by1y—cxn 2 (8e) BI
Bg = (ml—l—%) a1+(y1+%) az—z1ag = a(ml—&—%)f{—l—b(yl—i—%)y—czli (8e) B1I
By = xlal—(yl—%) 32—|-(Z1+%) as = axli—b(yl—%)y—l—c(zl—i—%)i (86) B1
BS = —(:rl—%)a1+y1a2+ = 7Q(I17%)ﬁ+by1y+c(2}1+%)2 (86) BI
(21+3) as
By = Toaj +Y2as + 22as = axoX +bys ¥ +cz02 (86) B1II
Bio = —(1‘2—%) al—(yg—%) as + = —a(xg—%)f(—b(yg—%)y—&—czgi (8e) B1II
Z9 as
Bi1 = —x2a1+(y2+%) as — = —a:cg)A(er(ngr%)yfc(z —%) Z (8e) BII
(22—3) as
B, = (acg—l-%) al—ygag—(zg—%) az = a(:rg—k%))‘(—bygy—c(zQ—%) Z (8e) B II
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B45 = —TgaAl — Yg A2 — Zg A3 = —QTg X — b’y6 y — CZg Z (86) O III

Bs = (z6+3) ai+(ve+3)as—2z6a3 = a(ze+3) X+b(ys+12)§—ca2 (8e) O III

Bsr = mgal—(yg—%) ag—l—(zg—l—%) ag = axafc—b(yg—%) S’+C(26+%) Z (8e) O III

Bss = _(1‘6_%> aj; + ygaz + = —a(x6—%)5<—|—by6y+c(z6+%) Z (8e) O III
(s0 4 1)

By = r7a; +yraz + zyag = arx7X+by; ¥ +cz72 (86) O1v

Bso = —(zr—3)ai—(yr—3)a+ = —a(zr—3)%x—b(yr—3) §+czr2 (8e) o1V

Z7as

Bs: = —x7a1+(y7+%) as — = —ax7§<—|—b(y7+%) y—c(z —%) Z (8e) o1V
(27— 3) a3

B52 = (QJ7+%) al—y7a2—(27—%) as = a(x7+%)§(fby7y—c(27f%) Z (86) o1V

Bz = —xra; —yrag — zyas = —ax7X —by; y —czr 2 (8e) o1V

Bsy = (31‘74-%) a1+(y7+%) as—zrag = a(m—&—%)fi—l—b(w—i—%)y—cmi (8e) o1V

Bss = x7a1—(y7—%) a2—|—(z7—|—%) as = ax7§<—b(y7—%)y+c(27+%)i (86) o1V

Bsg = — (27— 3) ar+yras + = —a(zr— ) X+byrg+c(ar+3) 2 (8e) 01V
(2’7 -+ %) as

References

[1] D. N. Shashkin, M. A. Simonov, and N. V. Belov, Crystal structure of calciborite CaBs O4=Cas[BO3BO/,, Dokl. Akad. Nauk
SSSR 195, 345-348 (1970).

[2] M. Marezio, J. P. Remeika, and P. D. Dernier, The crystal structure of the high-pressure phase CaBy Oy (I11I), Acta Crystallogr.
Sect. B 25, 955-964 (1969), doii10.1107/S0567740869003244.

[3] M. Marezio, J. P. Remeika, and P. D. Dernier, The crystal structure of the high-pressure phase CaBy O4(IV), and polymorphism
in CaBs Oy, Acta Crystallogr. Sect. B 25, 965-970 (1969), doij10.1107/50567740869003256.

Found in
[1] R. T. Downs and M. Hall-Wallace, The American Mineralogist Crystal Structure Database, Am. Mineral. 88, 247-250 (2003).

First cited in

D. Hicks, M. J. Mehl, M. Esters, C. Oses, O. Levy, G. L. W. Hart, C. Toher, and S. Curtarolo, The AFLOW Library of
Crystallographic Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.


https://doi.org/10.1107/S0567740869003244
https://doi.org/10.1107/S0567740869003256
http://dx.doi.org/10.1016/j.commatsci.2021.110450

