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X-RAY CRYSTALLOGRAPHIC DATA FOR MINERALS
By
Richard A. Robie, Philip M. Bethke,

Martha S, Toulmin and Jerry L. Edwards

X-ray.crystallographic data.are of particular importance to the
mineralogist. Beyond the considerations of structural chemistry they
provide one of the most accurate methéds for phase and/or compositional
determination and for obtaining the molar volumes and densities of
minerals (Robie and Bethke, 1962).

Selected data for approximately 300 minerals are tabuléted.. Thése
data are taken from the recent literature or from unpublished sources.
With minor exceptions we have restricted ourselves to the inclusion of
data for chemically and physically wéll-defined phases for which the unit
cell parameters are knoﬁn with an acéuracy of the order of 0.2 percent
or better,

The data are presented by mineral groups following Dana's System.
Wiﬁhin a group, however, the order may be élphabetica19 structural, or
for the sulfides, approximately by increasing sulfur-metal ratio.

Temperatﬁres at which the measurements were made are given in the
secohd column from the right. The letter r indicates the data wére
obtained at an unspecified room temperature and may be taken as
25° +5°C, The number of gram formula weights per unit cell is given in
the column labeled Z.

Compounds denoted by an asterisk indicate the measurements were

made on natural specimens which may have deviated slightly from



the listed formula., Substances of rhombohedral symmetry are denoted

by the symbol hex-R to distinguish them from materials of true hexagonal
symmetry. The space group is given along with its number in the 1952
International Tables for X-ray Crystallography (Henry and Lonsdale, 1952).

All cell dimensions are given in Angstrom units, 10"8

centimeters.
Where necessary, older data have been converted from kX units to
Angstroms using the conversion factor 1.00204+.000014 of Cohen, Crowe,
and DuMond (1957).

Most natural minerals are intermediate members of multicomponent
solid solutions. For this reason data have been included for several phases,
not known as minerals but which form the end member of a solid solution.

We have also included cell parameters, based on the linear extrapolation
of data for incomplete solutions, for several.hypothetical compounds,

The uncertainties listed are not necessarily those of the original
investigator but represent our attempt to evaluate the true accuracy of the
data, In this connection it is worthwhile to restate the results of a
recent cooperative investigation by the International Union of Crystal-
lography, (Parrish, 1960) involving more than twenty laboratories which
has shown that although the reproducibility (that is, precision) of an
individual may be a few thousandths of a percent, different investigators
working on the same sample showed agreement with one another of onlj

0.005 percent to 0,015 percent. Data claiming an accuracy of better than

0.01 percent should be considered with these limitations in mind.



For more extensive summaries of X-ray data the reader is referred to
the works cited below:

Berry, L. G., and Thompson, R. M.,>1962, X-ray powder data for the
ore minerals: The Peacock Atlas: Geological Society of
America Memoir 85.

Donnay, J. D. H,, and Nowacki, W., 1954, Crystal data: Geological
Society of America Memoir 60.

International Union of Crystallography, Structure reports: volume
8 through 16 summarize data published from 1940 to 1952.

Pearson, W. B., 1958, Handbook of lattice spacing and structure of

alloys:t New York, Pergamon Press.




Reference cited

Cohen, E.‘R., Crowe, K, M,, and DuMond, J. W. M., 1957, fundamental
:‘constanﬁs‘of physics: New York, Interscience Publisher;

Henry, N, F. M., and Lonsdale, K., eds., 1952, Iﬁtérnational tables for
X-ray crystallography, v,;l, Symmetry groupsi Internat. Union
Crystailography, Birmingﬁam, Engiand, Kynoch Press;

Parriéh, William, 1960, Results of the Internationéi ﬁnion of Crystallo-
graphy precision lattice parameter project: Acta‘Cryst., Yo 13
p. 833. |

Robie,.R.‘A., and Bethke, P. M,, 1962, Molar volumes and densities of

mineralst U. S, Geol. Survey open-file report TEI-822.
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ELEMENTS

Formula Name Cry. Space Structure Z a b c B Temp| Ref.
o o o o
Sys. Group Type °c
Ag Silver cub |Fm3m  (225) f.c.c.t/ a| 4. 0862 25 | 146
+.0002
Au Gold cub |Fm3m  (225) f.c.c. 4| 4.0786 25 146
+.0002
Cc = Diamond cub [Fd3m (227)| diamond 8 | 3.56688 25 131
+. 00009
c* Graphite hex |C6/mmc (194)| graphite 4| 2.4612 6.7079 14.6] 99
_ +.0001 +.0007
Cu Copper cub |Fm3m (225|f.c.c. 4| 3.6150 25 | 146
+.0003
Fe a-Iron cub |Im3m (229)| b.c.c. 2 2| 2.8664 25 |149
+. 0005
Ni Nickel cub |Fm3m  (225)| f.c.c. 4| 3.5238 25 |148
+. 0005
Pt Platinum cub |Fm3m  (225)| f.c.c. 4] 3.9231 25 146
+. 0005
S a-Sulfur orth |Fddd (70) SB ring 128 [10.4646 12.8660 |24.4860 24.7]178,21
molecules +.00% +.001 +.002
S B-Sulfur mon P21/c (14) SB ring 48 [11.04 10. 98 10. 92 96° 44' 103 |32
molecules +.03 +.03 +.03 +30'
Pb Lead cub [Fm3m  (225)|f.c.c. 4 | 4.9505 125 146
+. 0005
Sn B-Tin tet 141/amd (141) 4 | 5.83146 3.18129 26 69
+. 0005 +. 0007
Sb Antimony hex-R [R3m (166)| Arsenic 6 | 4.307 (11, 273 26 148, 126
+.001 #.001
As Arsenic hex-R [R3m (166)| Arsenic 6 | 3.760 10. 548/ 26 148
+.002 +.004
Bi Bismuth hex-R [R3m (166)| Arsenic 6 | 4.5459 /1. 8622 26 |g9, 126
+,0002 +, 0005 148

l/ f.c.c., face-centered cubic.

2/ b.c.c., body-centered cubic.




ELEMENTS continued
Formula Name Cry. Space Structure VA a (o Temp Ref.
‘ o o
Sys. Group Type °C
Zn Zinc hex P63/mmc(194) h.c. p.gl 2| 2.665 4.947 25 146
+. 001 +.0007
Se Selenium hex P3121 (152)| chain 3| 4.3642 4.9588 26 143
P3221 (154) +. 0005 +. 0005
Te Tellurium hex [P3,21  (152)| chain 3| 4.4570 5. 9290 25 |146
P3221 (154) +. 0007 +.0010
Si Silicon cub |Fd3m (227) diamond 8 | 3.56703 25 183
%, 00020

3/ h.c.p., hexagonal close packed.
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SULFIDES, TELLURIDES, SELENIDES, AND ARSENIDES

Formula Name Cry. Space Structure Z a b0 e, Bo Vo T°em1: Ref
Sys. Group Type C
* . 3 5.576 13.658 r 67,110
B-Ni,Pb,S, Shandite hex-R |R3m (166) £.01 +.01
. 8 7.958 r 73
Au,Bi Maldonite cub  [Fd3m (227) Cu,Mg +.002
600 |30
Ag S1I Hi-Argentite cub 4 6.269
2 +.020
189 |30
AgZS I Argentite cub 2 4.870
+.008 4
r 30,155
Ag,S I Acanthite mon P2, /c (14) 4 4.228 6.928 7. 862 o
+.002 | +,005 +.003 99 35!
170 |116
Agzse Hi-Naumannite cub 4,993
+.016
825 |116
Ange I cub 2 5.29
+.01
250 |116
Ange II cub 6.585
+.010
* r 45
Ange 11 Hessite mon P21/c (14) 4 8.09 4,48 8.96 °
+.02 +, 01 +.02 123 20’
* 465 |29,119
CuZS 1 Hi-Digenite cub 4 5. 725
+.010
* 152 |29,119
Cu,S 11 Hi-Chalcocite lhex 3.961 6.722
+.004 +. 007
* r 29,119
CuZS 111 Chalcocite orth Ab2m (39) 96 | 11,881 27.323 13.491
+.004 +.008 +. 004
5 . 25 29,119
Oy ngf (Cmrich Digenite g Deformed | 4 | 5.5695
side) eub +.001

CaF2



SULFIDES, TELLURIDES, SELENIDES, AND ARSENIDES

Pormula Name Cry.. Space Structure 7
Sys. Group Type a b c a- Temp | Ref
o o o Yo
pe
Cu1 77S ( 8 rich side) |Digenite pseudo Deformed 4 5.5542 25 20,119
. cub CaF‘2 +.001
Cuzse cub 4 5.85 170 |119
+.01
Ag Cu S 1 cub 4 6.110 300 |30
1.55 0.45 +.010
Ag Cu S II cub 2 4.825 116 |30
1,55 70.45 +.005
Ag, ..Cu_ ,.S II Jalpaite tet 16 8.6173 11,756 r |30
e +.004 £.006
Ag Cu I cub 4 5.961 196 |30
0.937 1, 07S +.009
Ag Cu 11 hex 2 4.138 7.105 100 |30
.83 % 075 +.004 +.007
Ago. 93Cu1. 07S 11 Stromeyerite orth Cmcn (63) 4 4,066 6.628 7.972 r 30
+.002 +.003 +.004
orth,
AgCuSe Eucairite p seudo|P4/nmm (129) 10 4.105 | 20.35 6.31 43
tet +.010 +.20 +.01
*
Ag:‘)Au'I‘e2 Petzite cub 141 32 (214) 8 10.38 r 44
+.02
*
Cu,Se, Umangite tet P4/mmm (123) 2 6.402 4.276 r 3, 36
+.01 +.01
N13s2 Heazlewoodite hex-R | R32 (155) Ni:ﬁs2 3 5. 746 7.134 71, 84
+.001 +.002
%
CusFeS4 Hi-Bornite cub 1 5.50 240 |95

+.01



SULFIDES, TELLURIDES, SELENIDES, AND ARSENIDES

Formula Name Cry. Space Structure Z a, ¢ v Temp| Ref
Sys. Group Type e ° e
s
Cu_FeS Metastable Bornite |cub 8 10. 94 r 95
5 4
+.02
* -
CusFES4 Loo-Bornite tet P4210 (144) 16 10. 94 21,88 r 95
+.02 +,04
NinAs8 Maucherite tet P41212 (92) 4 6.870 21,81 T 176
+.001 +,01
(Fe, Ni) S Pentlandite cub Fm3m (225) Co S 4 10,196 r 85
978 978 “+.010
Feg, 257y 757y
(Fe, Ni)QS8 Pentlandite ‘'cub Fm3m (225) COBSB 4 10.095 r 85
Fes. 1505, 2558
Cas Oldhamite cub Fm3m (225) NaCl 4 5,689 r 152, 62,115
+.006
PbS Galena cub Fm3m (225) NaCl 4 5.9360 r 10, 147, 167
+,0002
PbSe Glausthalite cub Fm3m (225) NaCl 4 6.1255 r 10
+, 0005 |
PbTe Altaite cub Fm3m (225) NaCl 4 6.4606 r 9
+. 0005 :
MnS Albandite cub Fm3m (225) NaCl 4 5.2234 r 133, 9
+.0005
MnS sphalerite cub F43m (216) sphalerite | 4 5.611 r 132
structure +, 002
MnS wurtzite hex P6 gmce (186 ZnO 2 3.9858 6.4654 r 137
structure +.001 +,002
PtS Cooperite tet P42 /mmec (131) PtS 4 3.4699 6.1098 r 9, 56
+.0006 +.001



SULFIDES, TELLURIDES, SELENIDES, AND ARSENIDES
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Formula Name Cry. Space Structure a c v Temp| Ref
Sys. Group Type g e i *C
Cds Greenockite hex P63mc (186 ZnO 4.1354 6.7120 r 137
' +.0008 +.0007
Ccds [Hawleyite cub F43m (216) Sphalerite 5.833 r 132, 9, 48
+.002 164
Cds (hypothetical) cub Fm3m (225) NaCl 5.516 r 10
+.001
ZnS Sphalerite cub F43m (216) Sphalerite 5.4093 r 10,132,135
+. 0002 136
ZnS Wurtzite hex P63mc (186 ZnO 3.8230 6. 2565 r 135,137
+.0010 +,0010
ZnSe Stilleite cub F43m (216) Sphalerite 5.6685 r 10, 54
+, 0004
ZnTe cub F43m (216)| Sphalerite 6.1020 r 9
+. 0005
HgS Cinnabar hex P3 21 (152) Cinnabar 4,149 9.495
- £.001 £.002 P
P3221 (154) N Y
HgS Metacinnabar cub F43m (216)| Sphalerite 5.8517 r |9, 149
+.0010
HgSe Tiemannite cub F43m (216)| Sphalerite 6.0853 r |9,152
; +.0005
HgTe Coloradoite cub F43m (216)| Sphalerite 6.4600 r 9
+.0005
FeS (hypothetical) cub F43m (216) Sphalerite 5.455 r 132,136

+.001
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SULFIDES, TELLURIDES, SELENIDES, AND ARSENIDES

Formula Name Csf;z i gp;itile; g;x;xecture 'y . " . Tem Ref
-0 o o Yo o -
FeS (hypothetical) hex P6,mc (186) ZnO 2 3.872 6. 345 r 137
g +. 001 +.002
CoS (hypothetical) cub F43m (216) Sphalerite 4 5,339 r 63
+.001
CdSe Cadmoselite hex P63mc (186) ZnO 2 4,2977 7.0021 T 9
+, 0004 +.0008
CdTe cub F43m (216) | Sphalerite | 4 6.4805 r 9
+.0004
CuFes, Chalcopyrite tet 42d  (122) 4 5.2988 10.434 r 9
CuPes +.001 +.005
1.90
i « ‘
CuFeS,S, Cubanite orth Pcmn (62) Cubanite 4 6. 46 11.12 6.23 r 17
+.01 +.01 £.01
sk
AgFe,S, Sternbergite orth | Ccmm (63) 8 11.60 | 12.675 | 6.63 r 109
+.02 +,02 +,01
*
AgFe,S, Argentopyrite orth | Pmmm (47) 4 6.64 | 11.47 6.45 r 48
+,01 +.02 +.02
NiAs Niccolite hex P63/mmc (194 NiAs 2 3.618 5.034 r 176
+.001 +.001
NiSb Breithauptite hex  [P6,/mmc(194] NiAs 2 3,942 5.155 r 66
+.001 +.001
CuS Covellite hex  [P6,/mme(194f CuS 8 3.1792 16.34 r 149
+.001 +.01
CuSe Klockmannite hex Deformed 78 |f13x3.94 17.25 : 35, 157
. CuS +,001 +.05




SULFIDES, TELLURIDES, SELENIDES, AND ARSENIDES

-zt-

Formula Name Cry. Space Structure Z a b c o B Temp Ref
Sys. Group Type Y ° o ° ® "o °C
SnS Herzenbergite orth Pbnm (62) GeS 4 4,328 11.190 3.978 r 96
+.002 +.004 +,001
PbSnS, Teallite orth |Pbnm (62) GeS 2 4.266 | 11,419 4,090 | r 96
+.003, | +.007 +.002
£ 3
AsS Realgar mon P21/m (11) 16 9.29 13.53 6.57 106°33' r 13, 181
+.05 +,05 +.03
NiS Millerite hex-R | R3m (160) Millerite 9 9.616 3.152 r 9,156
+.001 +,001 71, 84
Sb,S, Stibnite orth |Pbnm (62) Sb,S, 4 11.229 | 11.310 3.8389 25 150
+.004 +.004 +.0010
Bi,S, {Bismuthinite orth Pbnm SbySg 4 11,150 | 11.300 3.981 : 26 149
+.004 +.004 +.001
Bi,Te, Tellurobismuthite [hex-R | R3m (166) Bi,Te,S 3 4,3835 30. 487 r 41,168
+.0005 +.001
A5283 Orpiment mon P21/n (14) Aszs3 4 11.49 9.59 4.25 90° 27" r 16
+,02 +,02 +.01
Co,S Linnaeite cub Fd3m (227) | Cu,S 8 9.401 r 817
374 3”4
+.005
Ni S, Polydymite cub Fd3m (227) Ni S, 8 9.480 r 7
+,001
FeNizs Violarite cub Fd3m (227) Spinel 8 9,464 r 86
4
‘ +.005
FeCr,S, Daubreeite cub Fd3m (227) | Spinel 8 9. 966 r 83

+. 005
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SULFIDES, TELLURIDES, SELENIDES, AND ARSENIDES

Cry.

Space

Structure

Tormula Name Sys. Group Type ' & bo' S Yo. ng’p Ref
f
F Pyrit cub Pa3 (205) Pyrite 5.,4175
es, yrite u (205) yri gt v r 133, 81, 53
FeS Troilite hex P63/mmc (194 NiAs 3.446 5.877 28 +2 | 162
+.003 +. 001 i
Fe. 9805 Pyrrhotite hex P63/mmc (194)] defect NiAs 3. 4461 5, 8479 2842 | 162
+.001 +.002 '
Fe. 885S Pyrrhotite hex P63/mmc (194) defect NiAs 3.4401 5. 7090 28 +2 | 162
. +. 001 _ +.003
FeS2 Marcasite orth Pnnm (58) Marcasite 4,443 5.423 3.3876 2
+.002 | £.002 | +.0015 5 133, 14
FeSe, Ferroselite orth |[Pnnm (58) Marcasite 4,801 5,778 3.587 ;
£.005 | +.005 | +.004 ri |60, 8
FeTe2 Frohbergite orth Pnnm (58) Marcasite 5.265 6.265 3.869
+£,005 | +.005 | +.002 r i
CoS Cattierite cub Pa3 (205) Pyrite 5.535
2 o 87
. +.005
CoSe Trogtalite cub Pa3 (205) Pyrite 5.8588
2 i o 20
p 2 001
NiS2 Vaesite cub Pa3 (205) Pyrite i gg;g r 9,. 7,‘7’
' ; 84
NiSe cub Pa3 (205) Pyrite 5.9604 ,
2 +.001 20 58
NiTe Melonite hex P3ml (164) | CdI 3.869 5.308
2 . +.01 +.01 84 158
MnS Hauerite cub Pa3 (205) Pyrite 6.1014
4 +.0006 28 |133
*
PtAs2 Sperrylite cub Pa3 (205) Pyrite. 5.968 -

+.005

53, 159
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SULFIDES, TELLURIDES, SELENIDES, AND ARSENIDES

Formula Name Cry. Space Structure 2z a b c o B Temp
« ¥
Sys. Group Type o o o s . e b et ;
Ru,S2 Laurite icub Pa3 (205) Pyrite 4 5.60 r 7,8,28, 101
+.02
NiAs Rammelsbergite ortho |Pnnm (58) Marcasite | 2 4,757 5. 797 3.542 26
3 +.002 +.004 +.002 548, 1an.TYe
NiAs2 Pararammels- ortho | Pbca (61) 8 5.75 5.82 11,428 - 107. 76
bergite +.01 +.01 +.02 !
FeAs Loellingite ortho Pa3 (205) ‘Marcasite | 2 5. 300 5.981 2,882 2
6 11
* +,002 +.002 +.001 % A58
CoAs2 Co-safflorite mono Deformed 2 5. 049 5.872 3.127 90° 27" 26 119, 155
Marcasite +. 002 +. 002 +.001 3
(Co, Fe)As Safflorite ortho |Pnnm (58) Marcasite 2 5.231 5.953 2,962
2 26 119, 155
et T T +.002 +. 002 +.005
0.5 0.5 2
Mos, Molybdenite hex P6,/mmec (194) MoS, 2 3.1604 12.295 26 | 150
+. 0005 +.002
ws, Tungstenite hex |P6y/mmc(194) MoS, 2 3.154 12,362 26 | 153
+.001 +.004
* - ) =
FeAsS Arsenopyrite tri Pl (2) 4 5. 760 5.690 5. 785 90° 112°14'| 90° " 04
+.010 +.005 +.005
*
FeSbS Gudmundite mono B2l /d (14) 8 10,00 5.93 6.73 ~90° 2 15
+.05 +.03 +.03
*
(Co, Fe)AsS Glaucodot ortho |Cmmm (65) 24 6.64 28.39 5.64 & 8
+.05 +.10 +.05
*
CoAsS Cobaltite cub P21 3 (198) NiSbS 4 5.60 @ 8

+.05
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SULFIDES, TELLURIDES, SELENIDES, AND ARSENIDES

Cry. Space Structure a, bo c, Yo Temp
Formula Name Sys. Group Type o °c . Ref
NiAsS Gersdorfite cub P2 3 (198) NiAsS 5.693 26 |156
+.001
FeAss_x Fe-Skutterudite
FeAs, oo hypothetical cub Im3 (204) CoAsB 8.1814 r 118
+. 0009
CoAss_x Ce-Skutterudite
CoAs2 95 cub Im3 (204)° CoAs, 8.2060 T 118
) N +. 0009
NiAs3_x Ni-Skutterudite
NiAs hypothetical cub Im3 (204) CoAs 8. 3300 r 118
2.95 3
+.0009
Cu,AsS Tennantite cub | 143m (217) 10.190 4 Qa3
3 3
+.004
Cu,SbS Tetrahedrite cub 143m (217) 10. 327 26 133
3 3 +, 004
Cu3AsS4 Enargite orth Pnn2 (34) 6.426 7.422 6.144 26 133
CuyAsS, Luzonite tet 142m (121) 5.289 10. 440 26 [133, 47
Cu3 SbS4 Famatinite tet 142m (121) 5.384 10. 770 26 133, 47
Ag AsS3 Proustite hex-R | R3c (161) 10.8160 8.6948 26 162
4 +.0010 +.0013
A,t,rsSbS3 Pyrargyrite hex-R | R3c (161) 11.0520 8.7177 26 162
+.0015 +.0016




OXIDES AND HYDROXIDES
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Formula . Name Cry. Space Structure z a b c a B Y Temp Ref.
o o o o o o o
Sys. Group Type C

A1203 Corundum hex-R[R3c (16 7) ar-A1203 6| 4.7591 12.9894 25 70, 179
+.0004 +.003

AlO(OH) Boehmite orth |Cmem (63)] y-FeO(OH) 4] 2.868 12.227 3.700 26 148
+.003 +.003 +.003

i & 0

A10(OH) Diaspore orth Pbnm (62) 4| 4.401 ®.421 2.845 r 19, 148
+. 005 +. 005 +.002

Al(OH)3 Gibbsite mon P21 In (14) 8| 9.719 5. 0705 8.6412 94° 34! r 32
+.002 +.0010 | +.0010 £+ 15

AS_O Arsenolite cub |Fd3m (227)| diamond 16 |11.074 25 146

2°3 )

+. 005

BeO Bromellite hex [P6;mc  (186) 2| 2.698 4.380 26 |146
+. 005 +.005

CaO Lime cub |Fm3m  (225)] NaCl 4] 4.8108 26 |12, 146
+. 0005 1

Ca(OH), Portlandite hex |P3ml (164) car, 1| 3.5933 4.9086 26 |12, 146
+. 0005 +.002

Cdo cub [Fm3m (225)| NaCl 4| 4.6953 27 147

: +. 001
CeO2 Cerianite cub m3m (225)| caF 4 | 5.4110 26 146
2

+. 002

CoO cub m3m  (225){ NaCl 41 4.260 g 26 [154
+. 002

Cr203 Eskolaite hex-R [R3c (167) g-A1203 6 | 4.954 13.584 26 150
+.002 +.002

CuO Tenorite mon [C2/c (15) 4| 4.684 3. 425 5.129 99° 28" 26 146
+. 005 +.005 +.005 +10' E

Cu20 Cuprite cub (Pn3m (224)|cu.O 2 | 4.2696 26 147

2

+. 001

Fe (0} Wustite cub [i?m3m (225)| NaCl(defect) 4 | 4.3088 17 170

C +.0003
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OXIDES AND HYDROXIDES continued

Formula Name Cry. Space Structure Z a b c a_ora B Temp| Ref.
o o o o r o
Sys. Group Type oc |
Fe,O, Hematite hex-R [R3c (167)a-A1,0, 6| 5.0329 13. 749, 25 | 59, 169
+.001 +.001
i 5.4266 55° 15, 4'
£5! i
Fe30 Magnetite cub [Fd3m (227)| spinel 8| 8.3940 22 |1, 161
4 ] A
+. 0005
*
a-FeO(OH) Goethite orth |Pbnm (62) 4| 4.596 9. 957 3.021 r 1108
+. 05 +.010 +.003 ‘
*
Y-FeO(OH) Lepidocrocite orth |Amam (63) 4] 3.868 12.52_ 3. 066 b i 108
+. 010 1.018 +.010
H,0 Ice hex |P6,/mmc(194) 4| 4.5212 7. 3666 0 79
+.0010 +.0010
HfO2 Hafnia mon PZ1 /e (14) Z!‘O2 4| 5.1156 5.1722 5.2948 99° 11! r 2
+.001 +.001 +.001 + 5
HgO Montroydite orth |Pnma (62) 41 6.608 5.518 3.519 25 |154
+. 003 +.003 +.003
MgO Periclase cub |Fm3m  (225) NaCl 4| 4.2117 25 |131, 146
+.0005
Mg(OH),, Brucite hex [P3ml  (164) Cdl, 1] 3.147 4.769 26 | 151
+. 004 +.004
MnO Manganosite cub |[Fm3m (225) NaCl 4| 4.4448 26 |150, 49
+. 0005
MnO2 Pyrolusite tet P4/mnm (136)| rutile 2| 4,388 2.865 r 145 32
+.003 +,002 i
Mn203 Bixbyite cub [Ia3 (206) T1203 16 | 9.411 25 154
+. 005
Mn,O, Hausmanite tet 14, /amd (141) 4] 8.136 9.422 20 165
+. 005 +. 005
MOO3 Molybdite orth [Pbnm (62) 4| 3.962 13. 858 3.697 26 148
+. 002 +. 005 +.004
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OXIDES AND HYDROXIDES continued
Formula Name Cry. Space Structure Z a b e B Temp| Ref.
o o o o
Sys. Group Type *®©
NiO Bunsenite cub Fm3m (225)|NaCl 4 | 4.177 26 146
+.002
PbO Litharge tet P4/nmm (129) 2 | 3.9759 5.023 27 147
+.004 +. 004
PbO Massicot orth |Pb2a (32) 4 5.489 4. 755 5.891 27 147
] +.003 +.004 +.004
Sb203 Senarmontite cub Fm3m (225)|arsenic 16 |11.152 26 148
trioxide +.003
Sb203 Valentinite orth Pecen (56) | antimony 4 4,914 12.468 5.421 25 155
trioxide +.002 +.005 +.004
%*
Sio, a-Quartz hex P3121 (152) 3 | 4.91355 5.40512 25 42 179
P3221 asa| ] +.0001 +.0001
*
5102 B-Quartz hex P6422 (181) 3 | 4.9990 5.4592 575 42,1
P6222 (180) +.0005 +. 0005
Sio a-Cristobalite tet P4.2.2 (92) 4 | 4.97 6.918 25 |155
’ - % £.003 £.003
P4,2 2  (96) = 7
31
SiO2 B-Cristobalite cub Fd3m  (227) 8 | 7.1382 405 |q3g
+.0010
SiO‘2 Keatite tet P41212 (92) 12 1 (4)(5)2 : gg; r 129, 182
P432 2 (96) i i
1 e
§i0, B-Tridymite hex |P62c  (172) 4 | 5.0463 8.2563 405 |y39
P63/mmdl.94) +.0020 +.0030
*
SiO2 Coesite mon |B2/b (15) 16 | 7.152 12.379 7.152 120° 00' 25 133
+.001 +.002 +. 001 +10'
*
Si0, - Stishovite tet P4/mnm (136) | rutile 2 | 4.1790 2,6649 T 23
+. 001 +, 001
*
Sio Melanophlogite cub P4,32 (208) 48 |13.402 r 180
2 2
+.004
SnO2 Cassiterite tet P4/mnm (136) rutile 2 4,738 3.188 26 146
2 +. 003 +.003
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OXIDES AND HYDROXIDES continued
Formula Name Cry. Space Structure Z a b c B Temp| Ref.
o o o o
Sys. Group Type i ©]
TeOz* Tellurite orth |Pbca (61) |tellurite 8 5.607 12.034 5.463 25 154
+.003 +.005 +.003
TeO Para-tellurite tet P4.2.2 (92) 4 | 4.810 7.613 25 155
2 X +.002 +.002
P42 2 (96) s *
31
ThO, Thorianite cub Fm3m (225) 'CaF 4 5.59525 25 131, 146
2 2
+. 0005
TiO2 Rutile tet P4 /mnm (136) |rutile 2 | 4.59374 2.96117 25 ‘144, 27,
+. 0005 +.002 146
TiO2 Anatase tet I4I/amd (141) 4 | 3.1785 9.514 r 27, 146
+.002 +.006
TiO2 i Brookite orth |Pcab (61) 8 | 5.447 9.185 5.145 r 32
+.010 +.010 +.010
Uo Uraninite cub Fm3m (225) |CaF 4 | 5.4682 26 147
2 2
+.001
ZnO Zincite hex P63mc (186) [ZnO 2 | 3.2495 5.2069 25 64
+.0005 +. 0005
ZrO2 Baddeleyite mon P21/c (14) ZrO2 4 | 5.1454 5.2075 5.3107 99° 14! T 2
+.001 +.001 +.001 +5'
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SPINELS, ALUMINATES AND TITINATES

Formula Name Cry. Space Structure a b c Temp Ref.
[ o o i
Sys. Group Type °C
BeA1204 Chrysoberyl orth | Pnma (62) olivine 9.4041 5. 4756 4.42617 25 |154
+.003 +.002 +.002
MgAl,O Spinel cub Fd3m (227) spinel 8. 0800 26 147
274
+.002
FeAl O Hercynite cub Fd3m  (227) spinel 8.154 25 (163
274
+.003
MnAl_O Galaxite cub Fd3m  (227) spinel 8.258 25 154
2 4 ¢
+.002
ZnAl,O Gahnite cub Fd3m  (227) spinel 8. 0848 26 |147
274
+.002
FeFeZO Magnetite cub Fd3m  (227) spinel 8. 3940 22 |1, 161
4 Il
+. 0005
MnFe_O Jacobsite .cub Fd3m (227) spinel 8.499 25 154
274 :
+. 005
NiFeZO Trevorite cub Fd3m  (227) spinel 8.339 25 155
4 ¥
+. 005
MgCrZO4 Picrochromite cub Fd3m (227)| spinel 8.333 26 154
+.005
CaTiO3 Perovskite orth | Pcmn (62)| perovskite 5.3670 7.6438 5.4439 ;4 4
+.0001 +. 0001 +.0001
FeTiOa* Ilmenite hex-R| R3 (148)| ilmenite 5.018 14.055 r 104
+.005 +.010
MgTiO3 Geikielite hex-R| R3 (148)| ilmenite 5. 054 13,898 26 150
+.005 +.005
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HALIDES

Formula Name Cry. Space Structure Z a, b cy B Temp| Ref.
Sys. Group Type ° N e

NaCl Halite cub Fm3m (225)| NaCl 4 | 5.6402 26 147
+.0002

KC1 Sylvite cub [Fm3m  (225)| NaCl 4] 6.2931 25 146
+.0002

NaF Villiaumite cub [Fm3m  (225)| NaCl 4| 4.6342 25 146
+. 0005

AgBr Bromyrite cub |[Fm3m (225)| NaCl 4| 5.7745 26 149
+. 0005 '

AgCl Cerargyrite cub |[Fm3m  (225)| NaCl 4 | 5.5491 26 149
+. 0005

Agl Iodyrite hex P63mc (186)| ZnO 2 | 4.5922 7.510 25 |153
+.002 +.005

Agl Miersite cub [F43m  (216) Sphalerite 4| 6.495 r |166

] +.005
CaF2 Fluorite cub |Fm3m (225)| CaF 4 | 5.4626 25 146, 4
2

+.0003

MgF, Sellaite tet  [P4,/mnm(136)| Cassiterite 2| 4.621 3.050 18 | 34, 149
+.001 +.001

HgCl | Calomel tet 14/mm  (139) 4| 4.478 10.91 26 146

‘| .£.005 +. 005
*

Na3A1F6 Cryolite mon P21/n (14) 215, 400 5s 6()1 7. 776 190° 11! r 104
+.01 +.01 +.01 +15'

NaMgF, Neighborite orth |Pcmn (62)| Perovskite 4| 5.363 7.676 5.503 18 22
+.001 +.001 +.001




CARBONATES AND NITRATES
Formula Name Cry Space Structure Z a b c a_or a B Temp| Ref.
o o o r o
Sys. Group Type
B:afl\/[g(CO3)2='< Norsethite hex-R [R32 (155) | calcite 3 | 5.020 16.75 97

+. 005 +.02 +05'

a.s 6.29 47° 02!
CaCO3 Calcite nex-R |R3c (167)| calcite 6 | 4.9899 17.064 2613 | 55

+. 0002 +.001
as= 6.3760 46° 4.3'
* P
CaMg(C03)2 Dolomite hex-R [R3 (148)| calcite 3 | 4.8079 16.010 2613 |55
+.0010 +.003
a = 6.0154 47 6.6'
Cd003 Otavite hex-R |R3c (16 7)| calcite 6 | 4.9204 16.298 2613 | 55
g +. 0005 +.003
Ig 8. = 6.1306 47° 19,2!
CoC03 Cobalticalcite hex-R |R3c (167)| calcite 6 | 4.6581 14.958 26+3 | 55
+. 0005 +.002
a = 5.6650 48° 33.1'
FeC03 Siderite hex-R |R3c (167)| calcite 6 | 4.6887 15.373 2643 |55
+.0004 +.004
ar= 5. 7954 47° 43,3’
MgC03 Magnesite hex-R [R3c (167) | calcite 6 | 4.6330 15.016 26+3 |55
+. 0003 +.002
as= 5.6752 48° 10, 9'
Mgaca(cos)4* Huntite hex-R |R32 (155)| calcite 3| 9.5062 7.8219 26+3 |55
+.003 +.004
a =6.0762 102° 55,9
MnCO3 Rhodochrosite hex-R |R3c (167) | calcite 6 | 4.7771 15.664 26+3 |55
+.0003 +.003
as= 5. 9050 47° 43,2!
NiCO3 | hex-R |R3c (167) | calcite 6 | 4.5975 14. 723 |26+3 55
+. 0005 +. 002
as= 5.5795 48° 39. 7'
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CARBONATES AND NITRATES

continued

Formula Name Cry. Space Structure ao b0 co ao or @ Bo Temp| Ref.
Sys Group Type & ©
ZnCO3 Smithsonite hex-R |R3c (167)|calcite 4.6528 15. 025 26+3 | 55
+.0003 +.003
ar= 5.6833 48° 19.6'
BaCO3 Witherite orth |Pmcn (62) |aragonite 5.314 8.904 6.430 26 147
+. 005 +.005 +. 005
CaCO3 Aragonite orth [(Pmen (62) |aragonite 4.959 7.968 5. 741 26 148
+.005 +.005 +.,005
PbCO3 Cerussite orth Pmcn (62) [aragonite 5. 195 8.436 6.152 26 147
+.005 +.005 +. 005
SrCO3 Strontianite orth |[Pmecn (62) |aragonite 5.107 8.414 6.029 26 148
+.005 +. 005 +. 005
Cuz( OH) 2CO?; Malachite mon P21 /a (14) |complex 9. 502 11.974 3.240 98° 45! 25 155
+.007 +. 007 +.003 £18¢
Cu3( OH) 2(CO3) 2 Azurite mon P21 /e (14) |complex 5. 008 5. 844 10.336 92° 27 25 155
+. 005 +.005 +. 005 £15'
CaCO3 Vaterite hex 7.135 8.524 r 88
+. 005 +. 007
KNO3 Niter orth |Pmen (62) |aragonite 5.414 9.164 6.431 26 148
+.005 +.005 +. 005
NaNO3 Soda Niter hex-R [R3c (167) |calcite 5. 0696 16. 829 25 151
+.0010 +. 005
a = 6.3273 47* 9,8'
Cu,(NO,)(OH), Gerhardite orth |P2,2 2 (41) 5.592 6.075 |13.812 r 111
+, 004 +.004 +.008
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SULFATES AND BORATES

Formula Name Cry. Space Structure a b o] o B Y Temp| Ref.
o o o o o o
Sys. Group Type °C
Ba.SO4 Barite orth Pnma (62) BaSO4 8.878 5.450 7.152 26 148
+.005 +.005 +.003
Caso, Anhydrite orth [Cemm  (63) CasO, 6.238 | 6.991 6.996 26 |49
. Bbmm +. 005 +.005 +.005
PbSO4 Anglesite orth | Pnma (62) BaSO4 8.480 5.398 6.958 25 148
+.005 +. 005 +.003
Sx‘SO4 Celestite orth | Pnma (62) BaSO4 8.359 5. 352 6.866 26 147
+. 005 +. 005 +. 005
ZnSO4 Zinkosite orth Pnma (62) Ba.SO4 8.588 6. 740 4.770 25 |152
+.008 +. 006 +. 005
K,S0, Arcanite orth | Pnma (62) K,S0, 5.772 |10.072 7.483 125 |i148
+.005 +.005 +.004
Na.ZSO4 Thenardite orth Fddd (70) Na2804 5.863 12.304 9. 821 25 147
+.005 +.005 +.005
*
CaSO4-2H20 Gypsum mon [C2/c (15) 6.58 15.18 6.29 113° 50' T 104
+.010 +.010 +.010 +157
MgSO,* TH,0 Epsomite orth |P2.2.2 (41) 11.964 [12.054 6.879 25 |104
+.01 .01 +.01
Na2804' 10H20 Mirabilite mon P21 /e (14) 11.51 10. 38 12.83 107° 45' 24 191
+.01 &, 01 +.01 +10'
CuSO4° 5H20 Chalcanthite tri P1 (2) 6. 1045 10. 72 5. 949 97° 34! 107° 17 |77° 26' r 39
+.005 £.01 +.007 +10' +10' +10' -
*
Cu,S0,(OH), Brochantite mon |P2 /c  (14) 13. 06, 9.85 6.02, 103° 16' r |32
+.01 1301 +.01 +15'
K,Ca(S0,)," H,0 Syngenite mon P21/in (11) 9.775 | 7.156 6.251 104° 00 r g
L +.005 +.005 +. 005 £15'
*
CaB,0,(0H),"H,0 Colemanite mon | P2, /a (14) 8.743 |11.264 6.102 110° 7' T 24
+. 004 +. 002 +.003 +5'
NazB4O7‘ 10H20 Borax mon |C2/c (15) 11.858 10.674 12.197 106° 41" 92
+. 005 +.005 +. 005 +2!




-GZ-

SULFATES AND BORATES

Formula Name Cry. Space Structure a b ¢ B Tempd Ref,
o o o o
Sys. Group Type °C
NazB4O7'4H20 Kernite mon P21/c (14) 7.022 9.151 15.676 108°50' r 120
+.003 +.004 +.008 + 15'
KA13(S04)2(OH)6 Alunite hex-R |R3m (160) 6.982 17.32 r | 11,105
+.005 +.01
NaAls(SO4)2(OH)6 Natroalunite hex-R |R3m (160) 6.974 16.69 r 105
+.005 +.01
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PHOSPHATES, MOLYBDATES AND TUNGSTATES

Formula Name Cry. Space Structure a b c B Temp| Ref.
o o o o
Sys. Group Type °C
A1PO Berlinite hex P3.21 (152)|a-quartz 4.942 10. 97 25 165
. 1 +.005 +.007
or P3221(154) i i
Cas(PO4)3OH Hydroxylapatite hex P6 3 /m (176)|apatite 9.432 6.881 r 114
+. 005 +.005
YPO4 Xenotime tet 141 /amd (141)|zircon 6.885 5.982 26 153
+.005 +. 005
CaMoO4 Powellite tet 141 /a (1 00) calcium 5.226 11.43 25 151
tungstate +.005 +.007 .
PbMoO4 Wulfenite tet I41 /a (100)| calcium 5.435 12.11 25 152
tungstate +.007 +.007
CaWO4 Seheelite tet 141 /a  (100)|calcium 5.242 11.372 25 151
tungstate +. 005 +. 005
PbWO4 Stolzite tet 141 /a (100) | calcium 5.4616 12. 046 25 152
tungstate +.0020 +.002
FeWO4 Ferberite mon |P2/c (13) |wolframite 4,732 5. 708 4.965 90° 00' T 127
+. 004 +.003 +. 004 +03'
MnWO4 Huebnerite mon ([P2/c (13) |wolframite 4.834 5. 758 4.999 91° 11! r 127
+.004 +.003 +.004 +03!
FesMn5W04 Wolframite mon |P2/c (13) |wolframite 4.782 5. 731 4.982 90° 34' r 127
+.004 +.003 +.004 +03'
Cas(PO 4)3F Fluorapatite hex P6 3Im (176) | apatite 9.369 6.884 r 89
+.005 +.003
Cas(PO 4)3C1 Chlorapatite hex P6 3/ m (176)|apatite 9.629 6. 777 r 89
+, 005 +.003




-Lz_

SILICATES
Formula Name Cry. Space Structure Z a b-. € a B Y ‘Temp| Ref.
o o o o o o
Sys. Group Type J °C
= }
A123105 Andalusite orth Pnnm (58) 4 7.7959 7.8983 5.5583 25 134
+. 005 +. 002 +.002
* s
AIZSiO5 Kyanite tri Pl (2) 4 7.123 7.848 5. 564 89° 55' 101° 15' [105° 58' 25 134
+.001 +. 002 +.008 +09' +05' +05'
*
A128i05 Sillimanite orth Pbnm (62) 4 7.4843 7.6730 5. 7711 25. 134
Pnma +.003 +.003 +.004
Ca,Al,_Si, O Grossularite cub Ia3d (230) |garnet 8 |11.851 25 130
372773712
: +.001
Ca,CrSi,O Uvarovite cub Ian/ (230) |garnet 8 [11.999 26 155
37°2773712
+, 002
Ca,Fe Si, O Andradite cub [Ia3d (230) |garnet 8 [12..048 25 1130
3-727°3"12
+.001
Fe,Al_Si,,O Almandite cub Ia3d (230) |garnet 8 |12.526 25 130
37273712
+.001
Mg,Al,Si, O Pyrope cub Ia3d (230) |garnet 8 |11.459 25 130
372773712
+.001
Mn,Al,Si, O Spessartite cub Ia3d (230) |garnet 8 |[11.621 25 130
3725312
+.001
B ]
y-CaZSiO‘: Lime Olivine orth |Pbnm (62) |olivine 4 5. 07O |11, 303 6. '794 r 102
+.020 +.020 +.020
Fezsio4 Fayalite orth |[Pbnm (62) |olivine 4 | 4.817 10.477 6.105 i 175
+.005 +.005 +.010
Mg28104 Forsterite orth |Pbnm (62) lolivine 4 4,758 10.214 5,984 25 183
+.002. +. 003 +. 002
Mn28i04* Tephroite orth [Pbnm (62) |olivine 4 4.871 10.636 6.232 r 58
+. 005 +.005 +.005
CaMgSiO4* Monticellite orth |[Pbnm (62) Jolivine 4 | 4.827 11.084 6.376 b 124
+. 005 +.005 +.005
CaFeSiO, Kirschsteinite orth |Pbnm (62) |olivine 4 | 4.886 11.146 6.434 ) o 124
+.005 +.005 +.010
B—Ca2SiO4* Larnite mon P21 In (14) 4 5.48 6.76 9.28 94° 33! r 91
+.02 +.02 +.02 +20'




SILICATES continued
Formula Name Cry. Space Structure Z a b c a ora B v Temp Ref.
Sys. Group Type 2 2l 2 Q ¥ o Q oC
BeZSiOZr Phenacite hex-R |[R3 (148) |phenacite 18 [12.472 8.252 25 |153
+.005 +.005
ar= i 7082 108° 0. 42
anSiO4 Willemite hex-R [R3 (148) jphenacite 18 |13.94 3.309 25 152
+.01 +.003
ar= 8.123 118° 11!
ThS:i.O4 Thorite tet T14/amd (141) [zircon 4 7.143 6.327 r 46
+.004 +.003
ZI‘SiO4 Zircon tet T14/amd (141) jzircon 4 6.604 5.979 25 149
+. 005 +. 005
USiO4 Coffinite tet [4/amd (141) jzircon 4 6.995 6.263 r |46
+.004 +.005
7.07
+.01
KAl _(AlSi, O, ) (OH) * Muscovite mon C2/c (15) |mica (2M) 4 5.203 8. 995 20. 030 94° 28' . 217 174, 40
2 310 3 +.005 +.007 +. 005 +30'
KMg,(A1Si, O, . )(OH) " Phlogopite mon Cm (8) |mica (1M) 2 5. 314 9.204 10.314 99° 54! r 173
AL ' £.01 £.02 £.005 £10'
KMg,(Al1Si, O, )F Fluor-Phlogopite mon |[Cm (8) jmica (1M) 2 5.299 9.188 10.135 99° 55' r 75
CRCIE R +.004 £.002 | +.002 £31
KFe,(AlSi O 3(OH) Annite mon Cm (8) |mica (1M) 2 5. 391 9. 350 10. 313 99° 42' 26 172
s ¥ ' £.01 +.004 | +.02 15!
Al1,Si, O, .(OH) ” Pyrophyllite mon C2/c (15) sh/eet 4 5.14 8. 90 18. 55 99° 55' : 61
o e ; £.02 £.02 | +.03 £5!
Mg,Si, O, (OH) . Tale mon [C2/c (15) |sheet 4 |5.287 9.15g 18.95 99° 30' r 142
i +,007 +.008 | +.01
Al,_Si O_(OH) il Kaolinite tri 5.155 8.959 7.407 91°41' 104° 52 89°56' r 52
e ' +. 007 +.010 +.008 + 20' + 20' + 20'
°
. * Dickite mon Cce (9) sheet 4 |5.150 8. 940 14,424 96 44’ r 100
Al,_Si O, (OH Y
251505(0H) +. 002 +£.003 | +.005 +5'
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SILICATES continued
Formula Name Cry. Space Structure VA a b (<] o B Y Temy Ref
o o o o o o o
Sys. Group Type C
Ca.SiOS* Parawollastonite mon P21 (4) 12 |15.417 7.321 7. 066 g5° 24! r 160, 106
+.004 +.002 +.002 +3'
CaSiO3* Pseudowollastonite |tri 24 | 6.90 11.78 19.65 90° 48! 1 72
(mon) +.02 +.02 +.02 +15'
CaZNaHSiSOg* Pectolite tri Pl (2) | wollastonite 2 7.99 7. 04 7.02 90° 03' 95° 17 102° 28' |r 18
+.01 +.01 +.01 +15' +15' #15!
CaSiO * Wollastonite tri Pi (2) | wollastonite 6 7.94 7. 32 7.07 90°02' 95°22! 103°26"' o 18, 106
. +.01 +.01 +.01 + 15' t 15 +15'
MgSio,* Clino- Enstatite mon  [C2/c (15) |diopside 8 | 9.618 8.825 5.186 108° 21! r 93
+.005 +.005 +.005 +5
MgSiO* Enstatite orth  |pPeab  (61) 16 | 8.829 [18.22 5.192 26 |151, 65
+.01 +.01 +.01
%*
MnSiO3 Rhodonite tri P1 (2) |wollastonite 10 6.68 7.66 12.20 111° 06' 86° 00' 93°12' |r 82
+.02 +.03 +.04 +20' +20' +20'
CaMg(SiO3)2 Diopside mon [C2/c (15) [diopside 4 |9.743 8.923 5.251 74° 04' T 125
+.005 +. 005 +. 005 #15!
*
CaFe(Sioa)z Hedenbergite mon |C2/c (15) [diopside 4 9. 854 9. 024 5.263 75° 46! > 78
+.010 +.010 +.010 +20' I
*
NaA181206 Jadeite mon [C2/c (15) [diopside 4 9.499 8.608 5.241 107° 26! Py 171
+.020 +.010 +.020 +15'
*
CaZMgssiBOZZ(OH)Z Tremolite mon |C2/m (12) ftremolite 2 9. 840 18.052 5.275 104° 42" g 177
" +.006 +.005 +.005 #15!
CazMgSSieozzF2 Fluor-Tremolite mon [C2/m (12) ftremolite 2 9. 781 18.007 5.267 104° 30 20 28
+. 005 +.004 +.006
NazMg3Fe2518022(OH)2 Mg-Riebecite mon [I2/m (12) hornblende 2 |10.04 18.02 5.28 72° 00' r 37
.01 +.01 +.01 +30'
N.'=12Mg3A12518022(OH)2 Glaucophane mon hornblende 2 9.99 17.92 5.27 T1° 38! r 38
+.01 +.01 +. 01 +15' F
Be3A12(Sisola)* Beryl hex  [P6/mme (192) 2 |9.215 9.192 25 |is4
+.005 +.005
Mg2A13(AISi5018) Hi-Cordierite hex 6 /mmec (192) 2 9. 7698 9.3517 r 128
+.003 +.003
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SILICATES continued
Formula Name Cry. Space Structure Z a bo <, a ora. Bo Yo Temp Ref.
Sys. Group Type L

Mg2A13(AISi5018) Lo-Cordierite orth |[Cecm (66) 4 17.0621 9. 7208 9. 3389 2 128
+.005 +.003 +.003

CaAIZSiZOB* Anorthite tri c1 (2) |feldspar 4 8.1768 |12.8768 7.0845 93°10.0' |115° 50,8"|91°13.3" |» 25, 51
+,002 +,003 +.002 +£2! +2! 2!

Na.AlSisos* Albite tri c1 (2) |feldspar 4 8.1353 | 12,7883 7.1542 94° 13.6' [116° 31.1'| 87° 42.5' |r 25, 140
+.002 +,003 +, 002 - +1! £1! 80

Na.AlSiSO8 Hi-Albite tri feldspar 4 8.171 12,872 7.108 93° 28’ 116° 23" 90° 14! j of 140, 80
+.005 +.005 +.005 104 +10' +10'

* -

KA].Si308 Microcline tri C1 (2) |feldspar 4 8.577 12.967 7.223 90° 39' 15° 56" 87° 42! r .80
.01 .01 +,01 5! +5' 5!

KAISi308 Sanidine mon IC2/m (12) |{feldspar 4 8.617 13.030 7.176 116° 4.6' : 31
+.005 +.005 +.005 +10'

%k

CaTi5105 Sphene mon A2/a (15) 4 & 074 By 718 6. 563 113° 57 T 32

£.010 | +.010 | +.010 Ll
*

Zn4(OH)ZSiZO7' HZO Hemimorphite. orth Tmm2 (35) |lhemimorphite | 2 8.370 10. 719 . 5.120 25 147
+.005 +.005 +.005

(AlF)ZSiO4* Topaz orth [Pmnb (62) 4 8.394 8, 792 4,649 156
+.005 +,007 +.003

NaMg, Al B.Si O, (OH), |Dravite, hex-R [R3m  (160) |tourmaline 3 | 15.03 7.18 L

gr 83 627 4
£.01 +.01
Tourmaline a =9.50 113° 53!
CaMg,Al_B,Si O, ,(OH), |Uvite hex-R [R3m (160) [tourmaline 3 15.86 7.19 r 117
4 53627 4
401 +.01
a = 9.465 114° 5!

NaAlSiZOG’Hzo Analcite cub Ta3d (230) Jzeolite 16 13738 T 123
+.005

NazAIZSiaOu)' 2H20 Natrolite orth [F'dd2 (43) 18.30 18.63 6.60 r 90
£.01 +.01 +.01
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SILICATES continued
Formula Name Cry. Space Structure Z a b (] B Temp| Ref.
[) o o o
Sys. Group Type G
NaAlSiO4 Lo-Nepheline hex C63 (178) 8 9. 986 8.330 o 33, 141
+.005 +.004
NaAlSiO Hi-Carnegeite cub 4 7.325 750 |141
4
. +.007
KAISiO‘:= Kaliophilite hex P6322 (182) 54 26.930 8.522 r 141
‘natural +,010 +.004
KAlSiO4 Kaliophilite hex P63 (173) 2 5.180 8.559 r 1141
synthetic P6322 (182) +.002 +.004
KAISiO, Kalsilite hex 2 5.159, 8. 7032 r |ia
+.002 +.002
KAI151,0,* Hi-Leucite cub 13. 43 625 |32
+ .01
LiAlSiZO6 B-Spodumene tet P43212 (96) 7.5332 9.1540 25 138
+.0008 +.0008
CazMgSi207 Akermanite tet 2 T 8435 5.010 T 5
+.003 +.003
Ca.2A128120,7 Gehlenite tet 2 7.690 5.06 75 r 5
+.003 +.003
CaA1281207(OH)2° H,0 Lawsonite orth [Cecmm  (63) 4 8. 1787 5,836 13.123 P 112, 103
+,005 +, 005 +.008
3A1203' ZSiO2 3+ 2 Mullite jorth 3 T..557 7. 6876 2. 8842 r 3
L +. 002 +.002 +. 001
2A1203' SiO2 2¢1 Mullite orth Pbam (55) 6/5 T 5788 L 6909 2. 8883 b o 3,122
+.001 +,002 +, 001
Ca2A13(SiO4)3(OH) Zoisite orth Pnma (62) 4 16.15 5.581 10. 06 r 113
+.01 +.005 .01
CazAls(SiO4)3(OH) Clino zoisite mon le /m (11) 2 8. 887 5.581 10.14 115°56' r 113
+.,007 +. 005 +.01 +20!
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