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Prototype FeLiiOo
AFLOW prototype label ABC2_.mC32_15_2e_2e_2{-002
ICSD 174084
CCDC 1688976
Pearson symbol mC32
Space group number 15
Space group symbol C2/c

AFLOW prototype command aflow --proto=ABC2_mC32_15_2e_2e_2f-002
—~params=a, b/a7 C/CL, 67 Y1,Y2,Y3,Y4,T5,Ys5, 25, L6, Y6, 26

Other compounds with this structure
EI‘LiOQ, EI‘N&OQ
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e FeliO4 exhibits a wide variety of structures, with the exact structure present depends on thermodynamic effects,
preparation methods, and charge/discharge history.

e We follow the nomenclature of (Kanno, 1996), where appropriate, with modifications found in (Tabuchi, 1995) and
(Abdel-Ghany, 2012). The following list of structures is no doubt incomplete:

— «a-LiFeOs is in the cubic rock salt (B1) structure, with lithium and iron randomly placed on the sodium site and
oxygen on the chlorine site. It is synthesized at temperatures above 600°C.

— B-LiFeOs| is a tetragonal distortion of a-LiFeOy with the lithium and iron atoms still randomly placed on their
sublattice.

— |#’-LiFeQOq (this structure) is monoclinic and transforms to «-LiFeOq near room temperature. This is likely the phase
(Kanno, 1996) refers to as S-LiFeOs.

— -LiFeO4 is created by low-temperature synthesis below 500°C and can be considered as an ordered version of
a-LiFeOs, with a doubled unit cell.

— 0-LiFeOg| is orthorhombic, produced by an ion exchange interaction. It is (meta)-stable below 400°C, transforming
to a-LiFeOy above 600°C.

e As with a- and B-LiFeOg, so of the iron and lithium atoms in $’-LiFeO are partially disordered. The Fe-I site is 56%
iron and 46% lithium, while the Li-T site is 46% iron and 54% lithium. The Fe-IT and Li-II sites are fully ordered.

e Some other sources use ErNaQOs as the prototype. We choose 3’-LiFeOq to highlight the connection with the other
LiFeOs structures.

Base-centered Monoclinic primitive vectors

.o
a; = %afc — %by
az = %afc + %by
ag = ccosfBX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = —ypa; +yyas + iag = %ccosﬂ)‘chbyler icsinﬂi (4e) Fel
B, = ylal—ylag—l—%ag = %ccosﬁi—byly—i—%csinﬂi (4e) Fel
B; = —ysai +ysas + iag = %ccosﬁ&—l—bygy—i— icsinﬁi (4e) Fe II
B, = Yo — Yo ag + %ag = %ccosﬁ&—bygjw— %csin,@i (4e) Fe 11
Bs = —ysza; +ysas + iag = %ccosﬁi{eryger icsinﬂi (4e) Lil
Bg = ygal—ygag—l—%ag, = %ccosﬁ)‘(—bygy—i—%csinﬁi (4e) Lil
B, = —ysai; +ygas + iag = iccosﬁ&—l—byzly—i— icsinﬁi (4e) Lill
Bg = Yga; — Ygas + %ag = %ccosﬂk—by4§r+ %csinﬂi (4e) Lill
By = (zs—wy)ar+(zs+ys)a+ = (az5+cescosf) X+bys§ +czssinfz (8f) Ol
z5ag
Bio = —(z5+ys)ar—(x5—ys)as— = — (aws 4+ c (25 — 3) cos B) X+ bys § — (8f) Ol
25—%) as c(zg—%)sinﬁi


http://aflow.org/prototype-encyclopedia/AB_cF8_225_a_b-001
http://aflow.org/prototype-encyclopedia/AB_tI4_139_a_b-003
http://aflow.org/prototype-encyclopedia/ABC2_mC32_15_2e_2e_2f-002
http://aflow.org/prototype-encyclopedia/ABC2_tI16_141_a_b_e-003
http://aflow.org/prototype-encyclopedia/ABC2_oP8_59_a_a_2b-004

Biis = —(zs5—ys)a;—(zs+ys)as— = —(axs+czscosf) X—bysy —czssinfz (8f) (O

25 a3
B = (x5 +ys) a1 + (x5 — ys) az + = (ax5 +ec (25 + %) coS ﬁ) X—bysy + (8f) (0N
(25 +3) a3 c(z5+ %) sinBz
Bz = (x6 —ys) a1 + (x5 + ys) a2 + = (axg + czgcos B) X+ bys ¥ + czgsin 5z (8f) OII
Zg A3
Bis = —(z6+uys) a1 —(z6—ys) a2 — = — (azg+c (26 — 3) cos B) X+ by § — (8f) oIl
1 1 . ~
26— 3) as c(z6 — 3)sin B2
Bis = —(xs—ys)ar—(x6+ys) aa— = —(axg+czgeosf) X—bysy —czesinfz (8f) 01l
Zg A3
Big = (v6 +ys) a1 + (z6 — ) az + = (aze +c (26 + 3) cos B) X — by § + (8f) Ol
(26+%) az c(z6+%)sinﬂ2

References

[1] M. Barré and M. Catti, Neutron diffraction study of the 8’ and vy phases of LiFeOs, J. Solid State Chem. 182, 2549-2554
(2009), doij10.1016/j.jssc.2009.06.029.

[2] R. Kanno, T. Shirane, Y. Kawamoto, Y. Takeda, M. Takano, M. Ohashi, and Y. Yamaguchi, Synthesis, Structure, and
Electrochemical Properties of a New Lithium Iron Ozide, LiFeOs, with a Corrugated Layer Structure, J. Electrochem. Soc.
143, 2435-2442 (1996), doii10.1149/1.1837027.

[3] A. E. Abdel-Ghany, A. Mauger, H. Groult, K. Zaghib, and C. M. Julien, Structural properties and electrochemistry of
a-LiFeOs, J. Power Sources 197, 285-291 (2012), doi:10.1016/j.jpowsour.2011.09.054.

[4] Y. S. Lee, S. Sato, Y. K. Sun, K. Kobayakawa, and Y.Sato, A new type of orthorhombic LiFeOq with advanced battery perfor-
mance and its structural change during cycling, J. Power Sources 119-121, 285-289 (2003), doi:10.1016 /S0378-7753(03)00152-
6l

[6] M. Tabuchi, K. Ado, H. Sakaebe, C. Masquelier, H. Kageyama, and O. Nakamura, Preparation of AFeOs (A = Li, Na) by
hydrothermal method, Solid State Ionics 79, 220-226 (1995), doi:10.1016/0167-2738(95)00065-E.

First cited in

H. Eckert, S. Divilov, M. J. Mehl, D. Hicks, A. C. Zettel, M. Esters, X. Campilongo, and S. Curtarolo, The AFLOW Library of
Crystallographic Prototypes: Part 4, Comput. Mater. Sci. 240, 112988 (2024), doi: 10.1016/j.commatsci.2024.112988.


https://doi.org/10.1016/j.jssc.2009.06.029
https://doi.org/10.1149/1.1837027
https://doi.org/10.1016/j.jpowsour.2011.09.054
https://doi.org/10.1016/S0378-7753(03)00152-6
https://doi.org/10.1016/S0378-7753(03)00152-6
https://doi.org/10.1016/0167-2738(95)00065-E
http://dx.doi.org/10.1016/j.commatsci.2024.112988

