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Abstract

The crystal structure of dixenite was anal

yzed using a crystal from the type and sole

locality at Léangban, Sweden. The end-member formula Cu'*Mn?}Fe3* (OH)s(As®*
03)5(Si**04),(As**0,) is proposed. Dixenite is rhombohedral, a = 8.233(4), ¢ =
37.499(1)A, space group R3, Z = 3. Twenty eight atoms occur in the asymmetric unit
including two disordered Cu'* cations. R = 0.064 for 2507 independent reflections.

The structure is related to but distinct from that of hematolite, (Mn?*,Mg,Al),s
(OH)»3(As0;)(AsOy),. Three kinds of anionic radicals occur: (As**0s) trigonal pyramids;
and (Si**0,) and (As>*0y) tetrahedra. Three of the five nonequivalent layers along [001]
are similar in hematolite and dixenite. One layer in dixenite, however, contains. a
disordered cluster, idealized as (Cu'* As}*) where a tetrahedron of As>* jons surrounds a

Cu'* ion. All lone pair electrons from As3*
Cu'*(d' and this cluster is believed to be

Cu'*As3* forms a closed argon core.
g

Introduction

Dixenite is a rare mineral, originally described
by Flink (1920) from the mineralogically complex
Fe-Mn oxide ore deposit in Lingban, Sweden. The
mineral was long problematical: Wickman (1951)
proposed the formula (Mn,Fe,Cu,As?*),(Si,As>*);
(O,0H)s;, Wuensch (1960) presented a relationship
to the complex arsenosilicate mcgovernite, and
Moore and Araki (1978) proposed Mn?; Mn3*
(GH)3(As03)6(Si0y), and a model for the structure
derived from hematolite, (Mn?*,Mg,Al);s(OH)ys
(AsO3) (AsOy), to which it shares similarities in cel
parameters and space group. ,

We studied dixenite’s structure in hopes of

.gathering more clues about the structure of mcgo-

vernite, and discovered several unusual features,
including incorrectness of the proposed structure of
Moore and Araki (1978), the presence of [As3*Cu'*]
metal clusters, the occurrence of As*T0, trigonal
pyramids, and solid solution betweer. As** and Si**
in tetrahedral oxygen coordination.

Experimental details

On the basis of a relationship to hematolite,
kraisslite and mcgovernite (Moore and Ito, 1978) we

point into the central cavity which houses

stabilized by the 18-electron riie where

suspected that platy deep red-brown crystals of
dixenite from the only recorded locality at

Léngban, Sweden may in fact consist of more than

one structure or polytype. Our dixenite sample

selected for this structure study was NMNH No.

C-6440. We also examined Nos. B-20579, 94920,

94935 and R-5755 (all in the U.S. National Museum

of Natural History) by X-ray study and found all of
them to be identical. We thank Mr. John S.: White,

Jr. for permission to select fragments of these

specimens. The ¢rystal selected was a deep red

plate measuring 0.18 mm llg; X 0.25 mm lla, X 0.06

mm llc. With ¢ = 132.1 cm™! (MoKe), seven
divisions by the Gaussian integral method (Burn-

ham, 1966) led to significant absorption corrections,

ranging from 0.148 for low angle (00) reflections to

0.458.

Cell data were obtained from calibrated preces-
sion photographs (MoKa radiation) and yielded a =
8.233(4), ¢ = 37.499(1)A, Laue symmetry 3. Intensi-
ties were collected on a PAILRED semi-automated
diffractometer with the a,-axis I rotation and with
graphite monochromatized MoKe radiation. Back-
ground counting time on each side of the peak was
20 sec, scan speed 1° min~!, scan width 4.0° to 4.8°.
Angular coverage maximum was sing/\ = 0.80, the
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Fo FC  ALPH ALPH

.39 4264
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!
;
i
3

5 4 1 1320 129.6 881 6 O 51 12068 123.8 —86e4 6 5 =32 1049 103.5 8846
5 4 4 5066 618 8149 6 1 —49 10668 104.4 39¢6 6 5 =29 43,8 34.0 72.0
5 4 7 17867 177.8 891 6 1 —46 175¢7 17608 58e2 6 5 =26 1204 124.4 49,9
5 4 10 85¢3 82.6 14844 6 1 43 5561 4740 Tet 6 5 =23  78e5 T72.6 38.3
5 4 13 5762 57e6 11840 6 1 =240 57¢4 698 26840 6 5 =20 1670 169.4 25.6
5 4 16 1794 178.5 3609 6 1 =37 63.0 597 1108 6 5 =17 1019 110.2 30.0
5 4 19 128.7 12440 7.6 6 1 =34 1653 173.0 267 6 S =14 770 776 —73.0
s 4 22 97e5 9962 1246 6 1 =31 1542 157.4 1607 "6 5 =11 103¢3 100.1 -29.5
3 4 25 84+8 8560 =—66s1 6 1 —28 104¢4 107¢1 19948 6 S —8 B0e6 Ble2 —25.2
5 4 28 790 7064 —2140 6 1 =25 2259 229.3 2298 6 5 =5 121¢0 121¢3 ~64.8
5 4 34 20169 2019 =31.6 6 1 —22 100.8 9643 7.6 6 5 -2 92.6 90.2 -—87eS
5 4 34 10561 1139 =52.4 6 1 =19 116el 115.3 =37.3 6 S 1 177¢2 174.2 203.,9
5 4 37 12964 12665 2015 6 1 =16 1213 118¢2 —=79.0 6 S 4 92,5 9648 259.8
5 4 40 83e2 8le6 249.3 6 1 —13 23404 238.7 183.9 6 S 7. 4le3  45.4 966
s 4 43  29.4 188 1037 6 1 —10 302e1 3096 19502 6 5 10 142¢3 143.5 200.8
5 5 -39 2866 8e3 17447 6 1 -7 223.8 223.9 1.8 6 5 13 T72e5 T2e6 1977
5 5 -36 78.1 715 —28.1 6 I —4 3868 49.1 1457 6 5 16 18367 1850 1357
5 5 -33 5562 65e1 16865 6 1 =1  73¢2 672 122.8 6 5 19 55.6 4640 82.0
5 5 =30 9048 930 267.4 6 1 2 226.5 231.0 129.7 6 5 22 63¢7 700 519
5 S =27 10060 97.3 19.8 6 1 5 4062 33.9 15344 6 5 25 87¢9 92.8 120.4
5 5 =24 3962 2946 7367 6 1 8 25063 253.2 —3.7 6 5 28 103.4 99.5 78.0
5 5 -21 71¢7 78.7 =888 6 1 11 16267 1652 3466 6 S 31 1022 97.0 62.6
5 5 —18 8864 928 12509 6 1 14 133.8 136.9 44.5 6 6 =24 14803 146.6 14B8.2
5 5 -15 4206 3664 —2643 6 1 17 12662 12663 163.1 6 6 —21 S51e7 5140 26140
5 S =12 13162 1310 3148 6 1 20 16449 16668 =353 6 6 —18 2661 35.1 207e1
5 5 -9 62e5 6062 =—24.1 6 1 23 199.8 204e4  —-15.2 6 6 =15 1324 135.5 3449
5 5 —6 4405 542 8448 6 1 26 58.6  59¢3 —3608 6 6 =12 615 5062 123
5 s -3 8le1 790 5543 6 1 29 853 78e6 —61e4 6 & 99,0
5 5 0 2136 6 1 32 6 6 S3.1
5 5 3 98.7 6 i 35 6 6 17.4
5 5 & 52.8 6 1 38 6 6 11e4
5 5 9 59,7 6 1 41 6 6 91e2
S 5 12 951 6 1 4a ‘6. 6 71.3
5 5 15 127.2 6 1 a7 6 6 —4943
5 5 18 4362 6 2 —a4 6 6 —22.9
5 5 21 B4e7 6 2 —41 6 6 —48.1
5 5 24 2604 6 2 -38 66 ) 175.9
S 5 27 1181 6 2 -35 . 6 .6 - 109.9
5 5 30 120.8 6 2 -32 66 - 245.0
5 s 33 7702 6 2 -29 8L .7 157.4
5 5 36 97.7 6 2 =26 i -5440
5.5 6 2 -23 67 269.6
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DIXENITE SHEET NO. 7 - 1
{ H K L FO FC  ALPH H K L FO FC  ALPH H K v FO FC  ALPH
7 2 =7 68.0 6665 —-40e2 8 0 41 53.0 S1e2 . 1163 2 0 30 S4.8
A, 7 2 -4 04 9 727 1059 8 1215 1306 9 0 33 59568
7 2 -1 8 139.5 9 0 36  T6e4
7 2 2 8 1233 9 1 =31 28.4
( 7 2 S 8 -1801 9 1 =28 5566
7 2 8 8 ~2042 9 1 -25 147.3
7 2 11 8 —6001 9 1 -22 . 99,0
( 7 2 14 8 790 9 1 =19 29,5
7~ a7 8 15540 9 1 -16 2840
7 2 20 8 =687 9 1 =13 54,5
€ 7 2 23 8 -18.4 9 1 —10 8649
7 2z 26 8 2106 9 I -7 189.9
N 7 2 29 8 144.3 9 1 -4 96.4
( 7 2 32 8 16304 9 1 -1  83.5
7 2 35 8 287.1 9 1 2  59.1
7 2 38 8 —19.4 9 1 5 42,8
4 7 2 a1 8 9404 9 1 8 155.3
7 3 -38 8 11543 - SR SR N DRy 24
7 3 -35 8 17246 9 1 14 93.4
( 7 3 -32 & 210 92 1 ‘17  105.9
7 3 -29 8 =41 9 1 :20. 98,1
7 3 -26 8 6903 9 1 23 49.9
{ 7 3 -23 8 111.9 ‘9 1 26 60e2
7 3 -20 8 —69. 1 9 1 29 9844
7 3 -17 8 -52.8 9 1 32  92.7
{ 7 3 -1a 8 —20.8 9 2 -26 439.9
7 3 -11 8 162.0 9 2-23 111.0 112.6
7 3 -8 & 17-0 9 2 =20 1042 106e1
L & 7 3 -s 8 —16.9 9 2 -17 34.0
7 3 =2 8 ~57e1 9 2-14 119.0 115.6
7 3 1 8 - 252.4 9. . 2:=117 74341
8 7 3 4 8 | =543 9 2 -8 101.9 104.3
7 3 7 8 -5541 9 2 -5 8662
7 3 10 8 —-87.3 9 .2 =2 92.9
C 7 3 13 8 209.0 9 lph gy iy
7 3 16 8 123.8 9 2 &4  57.5
7 3 19 8 . =269 9 2 .7 119.0 1181
C 7 3 22 8 © 18240 9 2 10 173.7 170.7
7 3 25 8 15265 9 2 13 59.3
7 3 28 8 158.3 9 2 16  64.5
C 7 3 3 8 111 9 2 19  97.8
; .7 .3 34 8 ~14.41. 912, 22..587+3
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37  94e7  93e2 207.2 25  57.3  60e6 207.6

& 2 6  38e6 9 2
- 30 27 o6 3163 17661 8 2 9 9567 91,9 6907 9 2 28 2761 13.4 -361
-2 5501 46~2 6240 ) 2 12 100e5 101e3 303 9 3 -18 9129 87.9 -45.5
-24 6640 75.1 =—8008 8 2 15 104¢6 10666 =214 9 3 =15 727 73e5 42,0
—21 100e5 104+6 =620 8 2 18 69e5 75.2 —17e} 9 3 -12 99.5 901 35,7
—-18 625 18:6 21742 8 2 21 1329 134.2 70.4 9 3 -9 25,7 128 209.7
—15 1206l 118.6 108.7 8 2 24 268 26e8 —2660 9 3 -6 691 71.8 62.2
—12  56.1 608 670l 8 2 27 108+.4 1121 —~507 9 3 -3 775 8062 —6100
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