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Bourgeois (1888) reported the presence of hexagonal  
plates of basic lead carbonate  when white  lead was ob- 
served under  high magnification.  However ,  the crystals 
were too small for crystallographic measurement  wi th  the 
existing optical techniques.  Recent ly ,  Cowley (1956) has 
described the s t ructure  of basic lead carbonate,  as deter- 
mined by electron-diffraction techniques.  The crystals 
used were grown in situ in the  electron microscope as 
hexagonal  platelcts of approximate ly  6/~. The present 
investigation, concerned with  the hydro thermal  system 
PbO-/-I20, has resul ted in the growth of single crystals 
of basic lead carbonate  suitable for optical and X- ray  
studies. 

The hydro the rmal  system employed was similar to tha t  
used by Morey (1953). A p la t inum crucible containing red 
te t ragonal  PbO was placed at  the bo t tom of an 8 inch 
bomb, and a spiral of p la t inum wire and  gauze was set 
in the crucible, extending upwards,  the length of the 
chamber.  The bomb was then filled with distilled water ,  
sealed, and heated in a furnace containing an upper  and 
lower heat ing element  which was used to provide a 
decreasing thermal  gradient  of 60 ° C. from the bot tom 
to the top of the chamber.  The crystals were found to 
deposit on the p la t inum mesh during the runs. Various 
combinat ions of t empera ture  and pressure in the range 
370-440 ° C. and  7,000-18,000 p.s.i, were used for crystal  
formation.  

The crystals were clear t ransparent  platelets wi th  
hexagonal  morphology;  the average platelet  was under  
0-5 ram. diameter ,  a l though crystals as large as 1 ram. 
were formed. Examina t ion  with  a polarizing microscope 
demons t ra ted  a uniaxial  negative optic character ,  with 
the optic or c axis normal  to the platelet  ; o) was found to 
be greater  than  1-75; owing to the morphology,  e was 
not  observed. 

Al though the exact  ratio of lead carbonate to lead 
hydroxide  may  vary,  basic lead carbonate,  in the ideal 
case, may  be represented by 2PbCO3.Pb(OH)~ " or 
3PbO.2CO2.H20 (Mellor, 1941). A microchemical  anal- 
ysist  performed on a 30 rag. sample gave a formulat ion 
in good agreement  with the ideal 2:1 ratio of carbonate  
to hydroxide  : 

Analysis wt. % Calculated wt. % Formula 

Pb 79.7 80.1 3.Pb 
CO 2 12-0 11.4 2. CO 2 
H20 2.7 2"3 I. H20 
O 6-1 + 6.2 3 .0  

100.5 9o 100.0 9o 

Successful crystal  growth of basic lead carbonate  was 
obtained only when a finely divided form of the red 
te t ragonal  p o l , m o r p h  of PbO was used. The use of a 
comparat ively  coarse crystalline lead oxide resulted in the 
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growth of yellow crystals of the  or thorhombie  po lymorph  
of PbO. This indicates tha t  only the  larger surface area  
of the finely powdered mater ia l  conta ined sufficient 
adsorbed CO~ to form basic lead carbonate .  

Rota t ion  and equi-inclination Weissenberg photo- 
graphs were obtained,  using Ni-filtered Cu radia t ion;  
precession photographs  were t aken  using unfi l tered Mo 
radiation.  A hexagonal  uni t  cell was established wi th  
dimensions in good agreement  wi th  those de termined by  
Cowley (1956) by electron diffract ion:  

K. & R. Cowley 
a 0 (A) 9"09=1= 0-01 9-06 
c o (/~) 24.89-b 0.05 24.8 
c/a 2.74 2.74 

The unit-cell dimensions were de te rmined  from the  
spacings of high-order reflections; a 0 from the  n in th  order 
of (h0.0) on a Weissenberg photograph,  using Cu K a  1 ---- 
1.54050 A, and c o from the s ix teenth  order of (00.l) on 
a precession photograph,  using Me Ka 1 = 0-70926 A. 
Correction for film shrinkage was made  for each measure- 
ment .  

Direct  densi ty  measurements  of the  crystals were no t  
feasible, owing to the micaceous na tu re  of the crystals 
and the small mass available. The densi ty  of basic lead 
carbonate  is reported in the l i terature as ranging from 
6"14 to 6.81 g.cm. -3. Using Cowley's cell dimensions and  
his value of Z ---- 9, the X- ray  densi ty  is calculated to be 
6.57 g.cm. -3, as compared to 6-51 g.cm. -3 obtained in 
this s tudy.  

No evidence was found on the Weissenberg photographs  
of (hk.n), for n ~-0,  1, 2, to indicate  a rhombohedra l  
a r rangement ;  the photographs of ad jacent  levels could 
be directly superimposed. The only observed systemat ic  
absence is (h]~01) wi th  1 = 2 n + l ;  thus  basic lead car- 
bonate belongs to one of three possible space groups 
P6a/mcm, P6acm, P6c2. 

The observed intensities on the (hk.0) precession photo- 
graph were in good agreement  wi th  the  observed struc- 
ture factors reported by Cowley for the equivalent  elec- 
tron diffraction pat tern .  Since Cowley has based his struc- 
ture in terms of a subst ructure  and  has not  ac tual ly  
de termined a most probable space group, a more detai led 
X-ray  analysis is planned.  

The authors  wish to thank  Mr S. Theokri toff  of these 
Laboratories for reproducing sufficient crystals for the  
microclmmical analysis. 
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