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01 Relation between Chemistry
and Geology
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02 Relation between Chemistry
and Geology

Approved structural data

IMA status: Approved
Approval year: 2003

First published: 2004

Type L. Pautov, L. A., Agakhanov, A. A,, Sokolova, E., Hawthorne, F. C. (2004) Maleevite, BaB2Si208 and pekovite, SrB2Si208, new mineral species
description from the Dara-i-Pioz alkaline massif, Northern Tajikistan: description and crystal structure. The Canadian Mineralogist, 42 (1) 107-119
reference: e i Y
doi:10.2113/gscanmin.42.1.107 =
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J]nl'k\.\l.\]l'I]I!ZA\[[RILAN CHEMICAL SOCIETY E @ ® KCU6CltITeO4(SO4)5CI
pubs.acs.org/JACS Atl aS Ovlte
Kanatzidisite: A Natural Compound with Distinctive van der Waals KCu.FeBIiO (SO ) Cl
Heterolayered Architecture 6 4 475
Luca Bindi,* Xiuquan Zhou, Tianqgi Deng, Zhi Li, and Christopher Wolverton™® ElasmOCh |O|te
Cite This: J. Am. Chem. Soc. 2023, 145, 18227-18232 I:IRead Online Na3CUGBiO4(SO4)5
Favreauite

Hydrothermal Synthesis and a Composite Crystal Structure of
Na,Cu,BiO,(PO,),[Cl,(OH)]; as a Candidate for Quantum Spin Liquid

Olga V. Yakubovich,” Larisa V. Shvanskaya, Galina V. Kiriukhina, Anatoly S. Volkov, Olga V. Dimitrova,
and Alexander N. Vasiliev



03 How can we find it?
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American Museum of Natural History's New Hall
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04 Metasomatism

IS the chemical alteration of a rock by hydrothermal and other fluids. It is the replacement
of one rock by another of different mineralogical and chemical composition.

2Mg;Si,O;(OH), + 3CO, — Mg;Si,0,,(0OH), +
3MgCO, + 3H,0



Pyrochlore

Pyrochlore

Formula NaCaNb,O.F
Crystal system Cubic

Space group Fd3m

Cell Parameters a = 10.590(5) A

Mendig, Mayen-Koblenz, Rhineland-
Palatinate, Germany



Pyrochlore

Formula (Na,Pb,Ca,REE,U),Nb,OF
Crystal system Cubic

Space group Fd3m

Cell Parameters a = 10.505(5) A

Lovozero complex




Pyrochlore

Formula (0,Ce,Ba),(Nb,Ti),04(0OH,F)
Crystal system Cubic

Space group Fd3m

Cell Parameters a = 10.590(5) A



08 Pyrochlore

NaCaNb,O.F + H,O + BaSO, — NaBaNb,O,F + CaSO, + H,0

A,Nb,(O,0H).X

Ais Na, Ca, Sn?*, Sr, Pb?*, Sb3*, Y, U%, H,O
or O.
X is OH, F, O, H,O or O




09 Pyrochlore

NaCaNb,OF > KNICrFg




10 Pyrochlore

pubs.acs.org/JACS

JOURNAL OF THE AMERICAN CHEMICAL SOCIETY

An FeF;:0.5H,0 Polytype: A Microporous Framework Compound
with Intersecting Tunnels for Li and Na Batteries

Chilin Li* ¥ Con%ling Yin,* Lin Gu,® Robert E. Dinnebier,¥ Xiaoke Mu,! Peter A. van Aken,!
and Joachim Maier*
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11 Weberite

Na(Mlll)(MZIII)F6 > Naz(Mlll)(lell)F7
Formula Na,MgAIlF,
Crystal system Orthorhombic
Space group Immm
Cell Parameters a=7.31 A
b=7.06 A,

c=9.99 A




Weberite
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NElE Fersmanite

Formula
Crystal system
Space group

Cell Parameters

Fersmanite & Komarovite

'l Name Komarovite

Formula

Crystal system
Space group
Cell Parameters

Ca,(Na,Ca),(Ti,Nb),(Si,0,),04F,
Triclinic

P1

a=7214 b=7214,¢c=20454
a=95.15° B =95.6° y = 89.04°

(Ca,Mn)(Nb,Ti),[Si,0-](O,
F)-3.5H,0

Orthorhombic
Cmmm

a=21.30A,
b =14.00 A,
c=17.19 A




Komarovite




Si,O,  (Mg,Fe),Si0,  Na,Ti(Si0,)0 Silicate
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Sulphohalite

Formula Nag(SO,),FCl OS5, =Fm3m
Crystal system Cubic N

- DY, = 14/mmm
Space group Fm3m ¢ ¢
Cell Parameters a=10.068 A D24 = 142m D4 = P4;/mnm
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Formula CaTi(Sio,)0
Crystal system Monoclinic

Space group P2,/c
Cell Parameters a=7.06A,b=8.714,¢c=6554
B =113.79°
Symmetry Monoclinic
Space group P2,/c
Lattice parameters a=6.518(5) A, b = 8.446(4) A, ¢ = 7.115(1) A,

B =115.25(0)°, V = 354.3(1) A®
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Silicate

0'0'000

o

Sitinakite

Formula KNa,Ti,(Si0,),0s(0OH)-4H,0
Crystal system Tetragonal
Space group P4,/mcm

Cell Parameters a=7.819(2) A
c =12.099(4) A



Silicate

Crystal system Orthorhombic

Space group Cmmm

Cell a=7.278A,
Parameters b =14.134 A,
c=7.118 A




Elpidite

Formula Na,ZrSigO,5 - 3H,0  Formula Na,Zr[SiO;];-3H,0

Crystal system Orthorhombic Crystal system Trigonal

Space group Pbcm Space group R3

Cell Parameters a=7.14 A, Cell Parameters  a=10.477 A,
b=14.68 A, c=15.377 A
c=14.65A

COPOP VPP 4o _4dood
DUONDUN vy ‘V




Sidorenkite

Formula Na;Mn?*(CO3)(PO,)

Crystal system Monoclinic

Space group P2,/m

Cell Parameters  a=8.997A, b =6.7414, c =5.163 A
B =90.16(4)°

BoHwTEATUT
Na,Fe?*(CO,)(PO,)

Kpodopaunt
Na,Sr(CO,3)(PO,)

200 um

Na,(VO)**(PO,)(CO;)

Na;Mg(CO,)(PO,)
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Huang, Weifeng, et al. Scientific reports 4.1, 4188 (2014)
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% Hydrothermal Carbon 107 mAD/,
z Na,MnPO,CO, ymelho . 20 bk 2% (1300) £ Noreports
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Chen, H., et al. Chemistry of Materials, 25(14), 2777-2786 (2013)



NETlE Caswellsilverite

Formula NaCrS,

Crystal system Trigonal

Fd3m R3m

Cell Parameters ~ a=3.54 4,
c=19.35A

Caswellsilverite — Schoéllhornite > Cronusite
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Autunite (Ca(UO,),(PO,),-10H,0)
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