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Abstract

The crystal structure of althausite was solved by direct methods and refined to a final R
value of 0.022 for 1164 high-angle reflections (sin §/A > 0.45A~") with 7 > 2.50. The position
of the hydrogen atom was found from a difference Fourier synthesis. T%¢ structure is ortho-
rhombic Pnma with a = 8.258(2), b = 6.054(2), ¢ = 14.383(5)A. Magnesium atoms occur in
both five- and six-fold coordination, and the coordination polyhedra are highly distorted.
The Mg octahedra form chains along b by edge—shanng Hydroxyl and fluorine occur in a
largely ordered distribution among two different structura! sites and occupy alternating posi-
tions along ‘channels’ parallel to b. Partial vacancy in the (OH;,F) sites is confirmed, the pop-
ulation factor for the F site being 81 percent. The, crystal chemical formula of althausite is
therefore Mg,(PO,),(OH,0)(F,0) with Z = 4,

The cleavages in althausite, {001} perfect and {101} distinct, occur along planes crossing
relatively few bonds and leave the chains of Mg octahedra unbroken. Bond- -strength calcu-
lations for althausite and wagnerite are presented and the OH ccntent in wagnerite is dis-
cussed.

Preliminary results of hydrothermal syntheses indicate the existence of a series from F-
wagnerite to OH,F-wagnerite and from OH-althausite to OH,F-althausite. Infrared spectra of
fluorine-free aithausite show a splitting of the O-H stretchmg frequency, proving that two

distinct hydronyl positions are present.

Introduction

The new magnesium-phosphate mineral althausite
was described from serpentine-magnesite deposits in
Modum, south Norway, by Raade and Tysseland
(1975). Based on a wet-chemical analysis, the empiri-
cal formula was given as Mg,PO,(OH,;,F,.s
Oq.1sl.1v), with vacancy in the (OH,F) sites because
of a presumed substitution of the type 2(OH,F)”
O*"0. Althausite is orthorhombic with a = 8. 258(2)
b = 14.383(5), ¢ = 6.054()A, V = 719. 0(NHA?, Z
The space group was given as Pna2,, but from the ex-
tinctions, another possible space group is Pnem
which was omitted. Furthermore, the cleavage was
stated to be perfect along {001} and distinct along
{101}. New investigations show that the correct
cleavages are {010} (verfect, pinacoidal) and {110}
(distinct, prismatic). A set of rough measurements of
the angle between the face normals of the perfect and
the distinct cleavage planes gave 60-63°, in good
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agreement with the calculated value, (010) A (110) =
60.14°. The op:ical orientation must be changed ac-
cordingly to X = ¢, Y = D, Z = a, OAP (010), and the
bardness on {010} - is 3% in the ¢ direction and 4 in
the a direction.

The type locality"‘-‘_wfor althausite is the Tin-
gelstadtjern quarry, Modum, and the original de-
scription was based on muterial from this occurrence.
The mineral has also beer found in a similar deposit
farther to the north, the Ovemtjer. qrarry, Here the
althausite has a reddish-brown color and occurs in a
somewhat different mineral association (talc, magne-
site, brown apatite, parily enstatite). However, a
more complete account of the mineral parageneses
and the distribution of phosphate minerals among
the deposits is reserved for a separate paper.

A microprobe analysis of the Overntjern althausite
using Tingelstadtjern altkausite as standard gave the
following result (data calculated as direct ratios after
background correction; values for the Tingelstadtjcrn
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® 3 216 217 32 3 54 57 40 1t 50 33 34 0 39 39 45 4 384 373 46 > ing
. 5 249 251 35 4 78 82 35 2 196 189 31 1 136 138 31 Ls 20,X= 3 3 216
6 200 197 33 L= 19,K= O 3 46 47 40 2 212 212 34 { a5 34 a7 L= 21,K=
&) 7 79 77 33 1 135 130 27 4 45 45 43 L= 20,K= O 3234 22% 35 0121
g L= 18,K= 3 2 532 526 58 5 93 96 32 027 24 52 4 293 2a3 39 t A0
{ 168 173 30 3 {06 108 29 6 323 326 42 1 99 2 29 L= 20,X= 4 2 245
@ 3 36 38 48 4 66 64 33 L= 19,K= 3 2 34 3 49 Y 93 31 3 A
4 82 88 32 5 34 37 51 o 97 98 29 3 5¢ 5 34 2 43 32 42 Ls 22,K=
5 271 268 37 6 240 233 35 1 184 186 31 4 413 416 48 30060 57 35 0216
® L= {8,K= 4 7 163 154 32 2 244 245 35 5 {72 58 32 L= 21,Xs 0 \ 9o
a 171 170 34 Lz 19,K=s 1 4 59 52 37 L= 20,K= 1 1231 273 37 2 137
{ 138 137 29 o 76 78 30 5 2 91 32 1 50 55 39 2 35 37 51 30114
® 2 116 119 30 t 192 190 = 30 6 242 240 36 3 177 {73 32 3 55 54 35 L= 22,Ks=
3 158 108 30 2 261 264 35 L= 19,K= 4 4 304 239 39 Ls 21,%= 1 1374
4 164 162 31 4 78 79 30 1 93 92 3i 5 33 S 45 2191 151 32 L= 22,K=
@ 5 131 130 31 5 109 109 29 2 373 366 45 L= 20,Ks 2 {154 133 3 o 261
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