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The unit-cell and twin of bayldonite 

BAYLDONITE shows usually mamillary crusts often mixed with other secondary 
minerals (duftite, mimetite). Recently, rather well-shaped crystals were discovered at 
Tsumeb and a new crystallographic study was undertaken. 

TABLE I. Composition and unit cell data of bayldonite 

CuO 34"9 % Cu 0"4391 3"1 Tsumeb La Rabasse, H6rault 
ZnO i. i  Zn o.oI 3) (present study) (Guillemin, 1956) 
PbO 32"I Pb oq44 I 
As~O5 29"0 As 0"252 1"8 a lO.1524-o.oo4 f i  5.034-0.02 fit 
H~O 2"8 H20 o'155 I ' I  b 5"8934-o'oo2 5"97~o'o5 

c 14"o834-o'oo5 6"93• 
Total 99'9 fl ~ lO6 ~ 06'4-05' IO3~ ~ 

Space group C 2/c or Cc 
V = 8o9'6 fie 2o2'8 ~3 
Z = 4  I 

These crystals present two different facies, giving identical X-ray powder patterns: 
as micaceous stackings of grass-green flattened crystals or like sharp dark-green 
'scalenohedra', built in fact from three crystals in twin position. 

The first X-ray powder diagrams showed that these crystals were probably bayl- 
donite; a new chemical analysis (Table I) gave results corroborating the earlier analysis 
by Guillemin (I956), and leads to the formula (Cu, Zn)aPb(AsO4)2(OH)2. According 
to the differential thermal analysis curve, the loss of water does not begin before 
5oo ~ obviously water is present as hydroxyl groups, its loss being indicated by two 
endothermic peaks at 52o and 57o ~ 

Analytical method: Cu by atomic absorption spectrophotometry and gravimetry 
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with sa l icyl-a ldoxime;  Pb  and Zn by  a tomic  absorp t ion  spec t ropho tomet ry ;  As  by  
co lor imet r ic  de te rmina t ion  with methylene  blue;  water  by  thermogravimet ry .  

Crystallography. The cell d imensions  and  symmet ry  o f  bay ldoni te  were de te rmined  
f rom Buerger  precession pho tographs .  The  symmet ry  is monocl inic ,  in agreement  with 
Gui l l emin  (1956), and  the space group is C2/c or Cc. Refinement  o f  the cell d imen-  
sions (Table  I) by  a least-squares m e t h o d  was carr ied out  on 45 20 values ob ta ined  

TABLE I I .  X-ray powder data for bayldonite, Tsumeb 

dobs I hkl deale dobs I hkl deale 

5"043 7 IIO 5"044 1"994 I (o25 I'993 
4"965 36 11~ 4"965 1225 I'993 
4'873 I8 200 4"877 I'958 I / i i 6  1"957 
4'6o7 38 2o~ 4"6o9 (314 1"957 
4"516 65 I I I  4'519 1'922 5 I3T 1'921 
4"352 7 11~ 4"354 1"919 9 [512 I'92o 
3"383 22 oo4 3"383 /42g I'919 
3'231 72 2o~ 3"231 1"9o3 9 51i I'9O3 
3'148 lOO II3 3'145 1"899 2I [ I I~  1"898 
3"o18 I II~ 3-Ol 7 /515 1'898 
2"946 39 020 2.947 1'892 9 131 I'892 
2"932 78 3 I I  2'933 1"879 14 [13E 1"879 
2.881 I o2I 2"879 ~42o 1"879 
2"723 6O 3I] 2"724 1-861 9 206 1-860 
2"702 49 022 2"701 1"852 I 510 1'852 
2"658 55 311 2"659 (3I~ 1"817 
2"641 2 114 2"640 1"816 26 I226 I'815 
2"542 46 II3 2"541 142~ I'815 
2"528 9 402 2"529 1"791 5 O26 I'79I 
2"522 IO 220 2"522 (315 1"760 
2"483 50 22~ 2"483 1'759 3I 1404 I'760 
2"476 24 2O4 2"476 1515 1"759 
2'438 32 4OO 2"439 1"737 19 133 1"737 
2'417 7 221 2'418 I'718 26 422 I'718 
2"304 26 407 2"304 1'699 9 33i 1"699 
2"260 54 222 2"259 1'691 19 /008 1"691 

/313 2"180 [60~ 1"691 
2"179 13 [ I I~  2"178 
2"114 7 4 ~ 2'II5 

f rom an X- ray  powder  d iag ram made  with a focusing Guin ier -de  Wolf f  camera  
(Nonius)  using Cu-K~t  rad ia t ion  and  quar tz  as in ternal  s tandard .  The a and c 
pa ramete r s  de te rmined  in this s tudy are  double  those  o f  Gui l l emin  (I956). P r o b a b l y  
the faint  reflections indica t ing  the C2/c space group were not  observed by  this au thor  
because only p o o r  crystals  were available.  

X-ray  powder  da ta  o f  this bay ldon i te  are  given in Table  I I  and  agree well with 
those  publ i shed  by  Clar ingbul l  (I951) and  Gui l lemin  (1956), bu t  m a n y  extra  lines are 
observed,  owing to the use o f  a larger  d iameter  camera .  X- ray  powder  d iagrams  ob-  
ta ined  with  this camera  on a bay ldon i te  f rom St. D a y  Uni ted  mine,  Cornwal l  (B.M. 
4o633) and on another  one f rom Les Ardi l la ts ,  Rh6ne ,  F rance  (specimen no. 52 in 

Yy 
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Guillemin) showed all these minerals to be perfectly identical, although the latter 
specimen was not pure, the two stronger 
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FIG. I. Trilling of bayldonite, in relation to the 
reciprocal lattice. 

lines of mimetite being present on the 
photograph. 

The dark-green 'scalenohedra' are in 
fact trillings with a common pseudo- 
hexagonal lattice. As a matter of fact, 
in the (OOI) plane [OLO] and 1/2111o] 
are respectively equal to 5"89 and 5"87/~, 
with an angle of 59 ~ 52' between them; 
in addition [lO3] is pseudo-orthogonal 
to this plane with a 920 12' angle 
between [lO3] and [IOO]. 

Examination of the reciprocal lattice 
of this trilling indicated that the com- 
position plane was (~1I), thus two 
side-by-side crystals have [13o] in 
common in the (ooi) plane (I/2[I3O], 
IO.i93/~ ~ [ioo], io.i52 •). 

The crystals present sector twinning in thin sections perpendicular to the pseudo- 
threefold axis; the orientation of one of these sectors in the (OOl) plane is shown in 
fig. t. 

The authors are grateful to P. G. Embrey of the British Museum (Natural 
History) for providing bayldonite crystals from St. Day, Cornwall. 
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Nickel hydroxides from Unst, Shetland 
THE first natural occurrence of nickel hydroxide Ni(OH)2, blue-green in colour, was 
reported by Williams (196o). Jambor and Boyle (I964) demonstrated that natural 


