
1·The crystal structures of clinohedrite ea[ZnSi04]·H20 and
herstmannite (Мп, Mg)Mg(OH)2[ZnSi04]

м. А. Simonov, Yu. К. Egorov-Tismenko, and Academican N. У. Belov

М. V. Lomonosov Moscow State University

(Submitted November 25, 1977)

Dok1. Akad. Nauk SSSR 238, 1348-1350 (February 1978)

PACS numbers: 61.60.+m

ТЬе refinement ofthe erystal strueture of еliпо

hedrlte Са[ZпSЮ,] •Н2О (а = 5.131, Ь = 15.928, с =
5.422 А, jЗ = 103.390, Z = 4, Се) (Refs. 1 апд 2)1) аnd the
appearanee of an artiele' оп а new zine sШеаtе, herst
mannlte (Мв, Мg)Мg(0Н)2' [ZпSЮ,] (а = 8.185, Ь = 18.65,
с = 6.256 А, z = 8, ВЬет), with а slmilar erystal-ehem
ical formula, Ьав stimulated the eomparison of their
crystal struetures.

Crystal-ehemieal analysis reveals that, despite the
different parameters апд symmetries of these two min
erals, lп the strueture of elinohedrite we сап еЬоове а

pseudoorthogonal unit ееll (а' = а - с, Ь' = Ь, с' = а + с):

а' 0= 8.29, Ь' = 15.93, с' = 6.55 А, Q! = 90, (:i = ~ 93, 'у =
90', ln whieh the parameters а and с ате elose to the eor
responding parameters of herstmannite, while the differ
епсе between the parameters Ь апд Ь' is due to the differ
еп! structures of the eatlon (oetahedron) layers, appearing
clearly ln the new "redrawn" ху projeetion of elinohedrite
IFig. 1) when it is eompared with the eorresponding pro
jection of herstmannite.

In the strueture of clinohedrite (Fig. 2А) the eation
layer consists of zigzag са-Ьапдв extending along the
diagonal а-с and joined together only Ьу hydrogen bonds.
But ln the strueture of herstmannite (Fig. 2В) along the
вате а-с direetion there are extended (Мn, Mg)-bands
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with а different eonfiguration, joined into а single layer
Ьу Mg-oetahedra. ТЬе width of this layer is greater than
that of the layer in clinohedrlte Ьу half the edge of an Mg
oetahedron. Б1пее two eation layers are fitted into the
period Ь of both minerals, the differenee between the peri
одв Ь and Ь' of herstmannlte апд c1inohedrlte 1в the length
of опе edge of ап Mg-octahedron (about 2.94 А).

ТЬе anion matrlces of Са[ZпSЮ,]'Н2О апд (Мn, Mg)
Mg(OR) 2[ZnSiO, ] consist of cubic close-packings of О
atoms. ТЬе fiШпg of the octahedral аnd tetrahedral cav
ities is such that in both structures we observe alterna
tion of the above-mentioned octahedral апд identical (Fig.
3) tetrahedral Zn-Si layers along the Ь(Ь') direetion, еасЬ
of them belng formed Ьу Zn-metachains of а rare "meta
germanate" type, jolned together Ьу Si-orthotetrahedra.

ТЬе difference between the formulas of clinohedrite
Ca[ZnSiO,] •Н2О апд herstmannite (Мn, Mg)Mg(OH)2 [ZnSl
О,], expressed lп ап ехеевв of Mg2+ cations over Са with
а eorresponding replaeement of а neutral Н2О particle Ьу
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FlG.2. Fragments of structures (cation layers and bands). А! Clinohedrite;
В) herstmannite.
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FIG.l. Showing xz-ptojections of structures. А) Clinohedrite Ql(ZnSiOiI·
HzO; В) herstmannite (Мп, MgJMg(OH~' [ZnSi04].

FlG. 3. Tetrahedral Zn-Si layer in structures of clinohedrite and herst

mannite.
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(ОЩГ. is reflected in а difference between the cation
structures of the mineraIs, though their оvегаП struc
tures are simiIar.

I)During (Ье preparation of this article the authors Ьесаmе acquainted with
ап article Ьу Venetopoulos and Rentzeperis, з who give the results of ап in
dependent refinement of (Ье crystal struсtше of clinohedrite.
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