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Abstract. Single crystals of boehmite, up to 0.1 mm in size, were found in open cavities inside 
a corundum crystal from the l~atnapura area gem gravels in Ceylon. The unit cell parameters 
are (X-ray powder pattern): a 0 = 3.695 ~ b 0 = 12.212 A, c o = 2.867 ~. The crystallographic 
orientation is based on X-ray single-crystM precession photographs. The crystals show the 
faces (010), (001), (101), and (221). Systematic extinctions agree with the space group Amain. 
Optical orientation: ally , b[]fi, click, l~efractive indices are given. The mineral is optically 
positive with a large optic axial angle. 

Introduction 

The form of natural Ale(OIl) discovered and originally called " b a u x i t e "  by B6hm 
(1925) was renamed boehmite by de Lapparent (1927). The mineral represents a 
common constituent in the bauxites proper and is mainly found in microscopic 
or submicroscopic crystals not suitable for crystallographic single-crystal studies. 
Therefore, the crystal-structure determination (Reichertz and Yost, 1946; Milli- 
gan and McAtee, 1956) was made on the X-ray powder pattern of the synthetic 
mineral, assuming that the mineral is isostructural with lepidocrocite (Ewing, 
1935). This assumption is justified because the X-ray powder patterns of boehmite 
and lepidocrocite are analogous to each other (B6hm, 1925; Goldsztaub, 1936). 

During a study of the inclusions contained in the corundum from the Ratnapura 
area gem gravels, Ceylon, a corundum crystal approximately 6 cm in length was 
crushed. A couple of open cavities were found inside the crystal. The walls of 
these cavities, 1 mm wide and 3 mm long, were lined with crystals of a slightly 
yellowish mineral. The X-ray powder pattern recorded of this mineral matched 
that  of boehmite (Swanson and Fuyat, 1953). Besides aluminum, a microprobe 
test proved the crystals to contain only iron (0.2-0.3 % Fe203). Such an iron content 
lies well within the limit of solid solution between boehmite and lepidocrocite 
(Maurel, 1966). The boehmite crystals (Fig. 1) range up to almost 0.1 mm in size 
and arc suitable for study of the crystal form and the X-ray crystallography of 
the natural mineral. 

Because the mode of occurrence of boehmite as a cavity mineral in corundum 
is previously unknown and, further, because X-ray single-crystal data combined 
with crystal morphology of natural boehmite are not available in literature, the 
results obtained on the Ceylon boehmite are presented in this paper. 

Crystal Morphology 

The characteristic crystal habit of the Ceylon boehmite is platy or stout prismatic 
(Fig. 1) with a perfect cleavage parallel to the plate. A cross-section parallel to 
the cleavage plane displays a lenticular shape. 
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Fig. 1. Boehmitc crystals from open cavity in a corundum crystal. Ratnapura area, Ceylon. 
Scanning electron micrograph. X 500 

Table 1. Crystallographic axes of boehmite 

Author Long axis Perpendicular 
of the cleavage to the cleavage 
plane plane 

Short axis 
of the cleavage 
plane 

I de Lapparent (1927, 1930) ; b 
Hocart and de Lapparent (1929) 

I I  Bohnstedt -Kupletskaya (1947) c 

I I I  Bosmans and Michel (1959) 

C a 

b/2 a 

b c 

There  is some confusion in the  l i t e ra tu re  regarding  the  choice of c rys ta l lographic  
axes of boehmi te  (Table 1). The  cleavage p lane  was t a k e n  as (001) in the  ea r ly  
microscopic descr ip t ions  (I in the  table) .  L a t e r  (II) ,  b- and  c-axes were in te rchanged  
and  the  cleavage p lane  was in t e rp re t ed  as (010). Such a se t t ing was based  only  
on the  morpho logy  of t he  crys ta ls  wi thou t  suppor t  from s ingle-crys ta l  X - r a y  da ta .  
Reca lcu la t ion  of the  values  for the  qv- and @-angles given b y  B o h n s t e d t - K u p l e t -  
s k a y a  (1947, Table  3 on p. 245) indicates ,  however,  t h a t  the  b -pa ramete r  used to  
assign the  indices to  the  c rys ta l  faces (op. t i t . ,  Fig.  10) is one half  i ts  t rue  value.  
I n  addi t ion ,  a- and  c-axes also appea r  to  be in te rchanged  wi th  respect  to  the  
convent iona l  set t ing.  E lec t ron  d i f f rac t ion  s t u d y  of syn the t i c  ma te r i a l  ( I I I  in 
Table  1) es tabl i shed  a se t t ing  which is in accordance  with  the  convent iona l  choice 
of the  axes of the  mineral ,  i.e., with  b 0 > a 0 > c 0. 
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Fig. 2. Crystal habit of boehmite from 
the Ratnapura area, Ceylon 

Fig. 2 presents the ideal crystal habit of the Ceylon boehmite. The choice of the 
axes corresponds to the setting I I I  in Table 1 and is based on single-crystal X-ray 
data. The crystals were too small for optical goniometry. Therefore, the angles 
between the various faces were measured under the microscope and the indices 
were assigned to suit the angles obtained. The Ceylon boehmite differs from the 
platy synthetic mineral described by Wyar t  et al. (1963) in not showing face (100) 
but, instead, (001). No trace of cleavage parallel to (100), reported by de Lapparent  
(1930, (010) in his setting), is visible. 

Crystal Geometry 

The X-ray  powder pat tern of the Ceylon boehmite was recorded with a Philips 
wide-angle goniometer using corundum (ASTM card No. 10-173) as an internal 
standard. The unit-cell parameters obtained are: a0=3 .695~0 .003  A b0= 
12.212 =~ 0.006 ~ c o = 2.867 J= 0.003 A. A series of b- and c-axis precession photo- 
graphs were taken of a crystal approximately 0.08 mm long. The systematic 
extinctions found agree with the orthorhombie space group A m a m  adopted for 
boehmite. The hydrogen bond is asymmetric in the boehmite structure and the 
true space group might not be centrosymmetric (Holm et al., 1958). 

Optical Properties 

The data for the optical orientation of boehmite given in literature are uniform 
in two points (Hocart and de Lapparent,  1929 ; de Lapparent,  1930 ; Bohnstedt- 
Knpls tskaya and Vlodavets, 1945; Bohnstedt-Kupletskaya, 1947 ; Rengarten, 1949 ) : 
First, the optic axial plane is parallel to the perfect cleavage direction. Second, 
the optical y-direction is parallel to the long axis of the cleavage plane. The optical 
orientation of the Ceylon boehmite was found to agree with these previous ob- 
servations. Using the axial choice of this paper ( I I I  in Table 1) the optical orien- 
tat ion is: bll , cll . 

The refractive indices given in the hterature vary only slightly. The following 
values were found for the Ceylon mineral (immersion method) : ~ ---- 1.648, fl = 1.657, 

~ 1.668 (all :L0.002). The birefringence being fairly low, a calculation of the 
optic axial angle from these refractive indices is inaccurate. Therefore, the bire- 
fringence was measured with a Berek compensator on crystals lying on (010) and 
(001). Subsequently, the crystals were turned in a vertical position and the thick- 
ness was measured with a micrometer eye piece. The following values were oh- 
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t a ined :  y - - ~  = 0.020, y - - f l  = 0.012. These values are considered more reliable 
t h a n  those calculated from the refractive indices. Because the face (100) is no t  
developed in  the  Ceylon boehmite,  the value for f i - - ~  could not  be measured. 
F rom the values for the bi~efringence the optic axial angle is calculated to 2 V, 
7 9 ~ 1 7 7  Accordingly, the mineral  is optically positive. Qual i ta t ive conoscopic 
observat ions support  this conclusion. The large value for 2 V and  the par t icular  
shape of the crystals did not  allow a direct measurement  with a universal  stage. 
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