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CRYSTAL CHEMISTRY OF BOEHMITE 
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Abstract-'!'hirty two bo~hmites, synt~esized at temperatures ranging from room temperature to 300°C, 
were exammed ?y sca.nmng .electro.n mIcroscopy, transmission electron microscopy, electron diffraction, 
X-ray I?owde~ ~lffractlO~, dIfferentIal thermal analysis , and infrared spectroscopy. The results show that 
bo~hmlte exhIbIts a con~muous. gradatio~ in crystallite size ranging from single octahedral layers or a few 
~n~t cells to ~bout 65 umt cells m the y-dlrection. This conclusion suggests that the term pseudoboehmite 
IS mapproprIate for finely crystalline boehmite. Finely crystalline boehmite contains more sorbed water 
than coarsely crysta!line boehmite; this water is commonly intercalated between octahedral layers, usually 
~an.~omly but. some~lmes regu~ar1y. The regularly interstratified boehmite gives rise to a diffuse' 'long spac
mg X-ray d.lffractlOn reflectIOn. Calculated 020 X-ray diffraction peaks approximate closely those ob
served experImentally when a range of crystallite sizes is taken into account. 

Key Words-Boehmite, Crystallite size, Pseudoboehmite. Synthesis, X-ray powder diffraction. 

INTRODUCTION 

The primary purpose of this study was to ascertain 
the level of agreement that could be attained between 
experimental and calculated X-ray powder diffraction 
profiles for boehmite. Boehmite exhibits an extreme 
variation in crystallite size (Papee et al., 1958; Hsu, 
1967). Further, it can be synthesized from its elemen
tary constituents so that its chemistry can be con
trolled. The substances that have been produced and 
studied here are probably more chemically pure and 
exhibit a wider range of crystallite sizes than any pre
viously studied. X-ray powder diffraction data were 
supplemented by electron diffraction and microscopy, 
differential thermal analysis, and infrared spectroscopy 
in order to characterize fully synthetic boehmites and 
to discern the property variations among them. 

Boehmite synthesized at low temperatures exhibits 
broad diffraction peaks, contains more water, and has 
a higher surface area than boehmite synthesized at high 
temperatures (Calvet et al., 1953; Papee et al., 1958). 
These differences prompted Calvet et al. (1953) to coin 
the term pseudoboehmite for this substance. The na
ture of pseudoboehmite, however, is not clear. Various 
interpretations of its structure and chemistry and as
pects of its diffraction patterns noted by previous in
vestigators must be explained before pseudoboehmite 
is understood. Papee et at. (1958) suggested that pseu
doboehmite was not crystalline but had an atomic ar
rangement similar to boehmite with a short range order 
whose character is intramolecular or intramicellar. 
They further suggested that the broad diffraction peaks 
resulted from a poorly ordered arrangement of elemen
tary sheet-like units. Hsu (1967) suggested that pseu-

1 Present address: Owens-Corning Fiberglas Corporation 
Granville, Ohio 43023. ' 
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doboehmite was an incompletely dehydrated boehmite. 
Lahodny-Sarc et al. (1978) stated that the material they 
made at temperatures as high as 80°C was pseudo
amorphous and not crystalline boehmite. Papee et al. 
(1958) noted that the intensities of the diffuse X-ray 
powder diffraction reflections did not decrease signifi
cantly at high angles, a feature common for gels. They 
noted that these high angle reflections were somewhat 
sharper than the low angle reflections. They also ob
served that the first reflection at the lowest diffraction 
angle, corresponding to the 020 reflection of boehmite, 
was absent from some patterns although the other re
flections remained unchanged. The latter observation 
was particularly evident for synthetic samples that had 
been incompletely washed of salts. The d-spacing of the 
first pseudoboehmite peak is much larger than that of 
boehmite and has been attributed to excess water in in
terlayer positions, corresponding to interlayer water in 
clay minerals. 

The present findings explain many of the observa
tions made in previous studies and reconcile some of 
the conflicting interpretations. Also, a new feature of 
boehmites with small crystallite size has been discov
ered. The major conclusion is that differences in the 
X-ray diffraction patterns of boehmites can be ex
plained mainly by variations in crystallite size and, 
therefore, any distinction between boehmite and pseu
doboehmite is arbitrary. 

EXPERIMENTAL 

Synthesis procedure 

Boehmite was synthesized by the method of Hsu 
(1967) by adding 100 ml of a 0.6 N NaOH-4 N NaCI 
solution drop wise into a 250-ml beaker containing 100 
ml of 0.2 M AICl3 over a period of 30 min. The solution 
was stirred constantly with a magnetic stirrer with the 
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burette tip positioned close to the outer edge of the 
beaker to obtain maximum dispersion. To remove re
sidual NaCI, the gelatinous precipitate was diluted im
mediately with 160 ml of distilled-deionized water, 
shaken vigorously, and centrifuged. The supernatant 
was decanted, and the process was repeated until the 
washings were chloride free as determined with a 10% 
silver nitrate solution. In some of the samples the first 
dilution was made with a I: I mixture of water and meth
anol. The alcohol wash caused no observable differ
ences in the products. 

Crystal growth was accomplished by heating the 
washed, gelatinous precipitates in sealed containers in 
ovens or furnaces preheated to the temperature de
sired. Polyethylene bottles were used up to 80°C, and 
hydrothermal pressure vessels were used above 80°C. 
Thirty-two samples were synthesized between room 
temperature and 300°C in - 25°C increments (Table 1). 
Sixteen samples were heated for 1 day; 15 samples were 
heated for 2, 4, 6, or 8 days; 1 sample was dried im
mediately after precipitation. Following heat treat
ment, the reaction vessels were quenched in water, and 
the gels were removed. Thirteen samples were freeze
dried; 19 samples were oven-dried at l25°e. After 
drying, all samples were ground for 15 min and stored 
in stoppered vials in a desiccator. The freeze-dried 
samples were ground mechanically; the oven-dried 
samples were ground by hand. 

Electron microscopy and electron diffraction 

Undisturbed subsamples were examined with a Cam
bridge S4-1 0 scanning electron microscope to ascertain 
their morphology. An undisturbed portion of sample 32 
was examined with a JEM6A transmission electron 
microscope to record an electron diffraction pattern to 
determine the relationship between crystallographic 
axes and crystal habit. 

X-ray powder diffraction 

X-ray powder diffraction (XRD) patterns with fil
tered Cu radiation were run on all samples . Experi
mental conditions are given by Christoph el al. (1979). 
The breadth of the 020 reflection of each pattern was 
measured at half-maximum intensity after subtracting 
the background; the 2() position of each 020 reflection 
was measured at the midpoint of the chord at half-max
imum intensity. The 100 reflection of powdered quartz 
was used as a standard for 2() and as a measure of the 
instrumental broadening. The breadth (b) of the 100 re
flection of quartz was subtracted from the measured 
breadth of the 020 reflection (B) of boehmite to give the 
pure diffraction breadth (f3), i.e., f3 = B - b. The cor
rected 2() and f3 values are given in Table I. 

Differential thermal analysis 

A Dupont Model 900 DT A system was used to record 
the differential thermal analysis (DTA) patterns of 7 

Table 1. Experimental data for synthetic boehmites. 

020 reHection 
Method 

Sample Temp. Duration of Position Breadth 
no. eC) (days) drying ("20) (°20) 

I 20 0 0 12.90 5.45 
2 20 1 F 12.35 5.66 
3 20 1 0 10.80 5.73 
4 20 2 0 13.86 3.85 
5 20 4 0 13.73 3.81 
6 20 8 0 13.70 3.75 
7 43 I F 13.30 3.67 
8 60 I F 12.56 5.66 
9 68 1 0 13.80 3.05 

10 68 2 0 13.66 3.93 
11 68 4 0 13.75 3.65 
12 68 8 0 13.84 3.41 
13 80 I F 13.47 3.54 
14 100 1 F 12.71 5.55 
15 100 4 F 13.54 4.18 
16 125 1 F 13.96 2.46 
17 125 I 0 14.12 2.45 
18 125 2 0 14.30 2.05 
19 125 4 0 14.40 1.39 
20 125 8 0 14.46 1.31 
21 150 1 F 14.32 1.20 
22 175 I F 14.40 0.70 
23 200 1 F 14.39 0.50 
24 200 1 0 14.48 0.77 
25 200 2 0 14.49 0 .88 
26 200 4 0 14.51 0.48 
27 200 8 0 14.46 0.62 
28 250 1 F 14.45 0.27 
29 300 I F 14.46 0.05 
30 300 1 0 14.52 0.10 
31 300 2 0 14.53 0.10 
32 300 6 F 

F = Freeze-dried; 0 = Oven dried at 125°C. 
020 breadth measured at half-maximum intensity and cor-

rected for instrumental broadening; 020 position measured at 
midpoint of chord at half-maximum intensity. 

samples. About 50 mg of sample and an equal amount 
of alpha alumina reference material was packed into 
glass tubes. Chromel-alumel thermocouples were used, 
and each sample was heated in a nitrogen atmosphere 
which was admitted into the heating chamber at a rate 
of 3 ft3/hr. The heating rate was lOoC/min, and the 11 T 
sensitivity was constant for an runs. 

Infrared spectroscopy 

A Digilab Model FTS-14 spectrometer was used to 
record the infrared (IR) spectra of samples 7, 22, and 
29. Sample 7 was dried at 200°C; samples 22 and 29 were 
dried at 65°C after which each was mixed with KBr and 
pressed into a disk. 

RESULTS 

Electron microscopy and electron 
diffraction results 

Samples 7, 14,21, and 32 were examined by scanning 
electron microscopy. Crystals were seen only in sample 
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Figure I. Scanning electron micrograph of boehmite sample 
32. 

32. Most ofthem showed a bladed habit , elongate along 
z, and very thin along y. A separate portion of sample 
32 was not freeze-dried but diluted manyfold, air-dried, 
and photographed. The crystals in this sample (Figure 
1) showed a different habit, similar to the rhombic, tab
ular habit of boehmite described by Mackenzie et al. 
(1971). The outline of most crystals is dominated by 
(201) , whereas those shown by Mackenzie et al. (1971) 
are bounded by (101). Thus, the morphology of boehm
ite depends upon its method of preparation, although 
all crystals are thin, parallel to y. 

An electron diffraction (ED) pattern (Figure 2, top) 
was obtained from a typical crystal (Figure 2, inset) of 
sample 32. The powder rings are due to metallic alu
minum evaporated onto the sample for reference. The 
pattern shows 9 unique reflections which are indexed 
in the space group Amam (Figure 2, bottom). Cell di
mensions determined from the pattern (a = 3.679 A, 
c = 2.799 A) are smaller than those from the X-ray dif
fraction results of Christoph et al. (1979) which are a = 

3.6936 A, c = 2.8679 A. The presence ofhkl reflections 
suggests diffusion of intensity parallel to b* owing to 
small crystal size and/or structural disorder. Compa
rable ED patterns of boehmite shown in Mackenzie et 
al. (1971) and Bosmans and Michel (1957) do not show 
hkl reflections. An ED pattern of synthetic Iepidocro
cite, FeO(OH), which has a structure similar to or iden
tical with boehmite, given by Mackenzie et al. (1971), 
shows 27 unique reflections, many of which are indexed 
as hkl. 

X-ray powder diffraction results 

XRD patterns showed no alumina hydrate other than 
boehmite. A series of patterns is shown in Figure 3 with 
crystallite size increasing from top to bottom. An in
dexed pattern recorded for sample 32 was shown in 
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Figure 2. Electron diffraction (ED) pattern (top) obtained 
from a single crystal (inset) from sample 32. Rings are from 
metallic aluminum evaporated onto the crystal for reference. 
Schematic ED pattern (bottom) indexed in the space group 
Amam. 

Christoph et al. (1979). The dashed vertical line at 
14S20 represents the position of the 020 reflection for 
boehmites synthesized at 300°C. An increased breadth 
of this reflection was accompanied by a shift ofthe peak 
position to small 20 values, i.e., as crystallite size de
creases along y the apparent d(020) increases. The 020 
peak displacement as a function of the number of oc
tahedrallayers is due to the variation of P . Lp with 20, 
where F2 is the squared modulus of the structure factor 
and Lp is the powder Lorentz-polarization factor. The 
variation in position and breadth of the 020 reflection 
was extreme (Table 1), much larger than other layer 
structures such as clay minerals. A 2% shift in position 
and breadths exceeding S028 for the 020 reflection were 
measured on some samples synthesized below 125°C. 
A plot of position vs. breadth for the 020 reflection is 
shown in Figure 4. The progressive gradation shown by 
these XRD patterns indicates that any distinction be
tween boehmite and pseudoboehmite is arbitrary. 
Pseudoboehmite is essentially boehmite with small 
crystallite size. 

In general, an increased heating time or temperature 
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Figure 3. X-ray powder diffraction patterns of synthetic boehmites with CuKa radiation. Intensity scales are counts/sec x 
100. The dashed vertical line at 14S20 represents the 020 position of the samples synthesized at 300°C. 

of synthesis produced larger crystallites (Table 1). No
table exceptions are samples 8, 14, and 15. Whether the 
data for these indicate lack of control of an unsuspected 
variable during synthesis, drying, and handling, or a 
factor inherent in this system is not known. The XRD 
patterns presented by Lahodny-Sarc et al. (1978) also 
show more diffuse peaks for a sample prepared at 100°C 
compared with one prepared at 80°C. 

All XRD peaks for samples synthesized at low tem
peratures « 125°C) were uniformly broad and reason
ably symmetrical. The high angle reflections were not 
sharper than the 020 reflection as noted by Papee et al. 
(1958) which suggests that these samples are composed 
of crystallites that are small in all directions, not just 
along y. Tailing of non-basal reflections to high angles, 
as shown by smectites, was not observed for boehmite, 

indicating that small crystallite size, and not layer dis
order, was responsible for peak broadening in boehm
ite. 

XRD patterns were made to determine whether or 
not the 20 and f3 of the 020 reflection were the result of 
sorbed water between octahedral layers. Samples were 
heated at 65°,200°, and 350°C for one day at each tem
perature and X-rayed in a sealed scatter shield which 
also contained a desiccant. Patterns of samples 2, 13, 
and 16 were unchanged and indicated that no water was 
present between the octahedral layers. When samples 
7, 8, and 14 were heated at 200°C, the 020 peaks shifted 
to high 20 values, and f3 decreased (Figure 4). The tem
perature-modified 020 peaks for these were measured 
as 20 = 13.82°, f3 = 2.89° for sample 7, 20 = 12.9SO, 
f3 = 4.80° for sample 8, and 20 = 13.11°, f3 = 4.12° for 
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Figure 4. Position (20) vs. pure diffraction breadth ({3) of the 
020 XRD peaks for synthetic boehmites for CuKa radiation. 
Calculated relationship shown as solid line. Open circles rep
resent experimental data from freeze-dried boehmites; closed 
circles represent experimental data from boehmites oven
dried at 125°C; closed circles with crosses represent experi
mental data from freeze-dried boehmites subsequently heated 
to 200°C. The latter heat-treated samples are 7, 8, and 14 
whose f3 values are 2.89°, 4.80°, and 4.12°20, respectively. 
Experimental positions measured at the midpoint of the chord 
at half-maximum intensity; experimental breadths measured 
at half-maximum intensity and corrected for instrumental 
broadening. 

sample 14. Sample 14 was unique in that it showed a 
broad peak at 4-5°28 prior to heating (Figure 5). This 
"long spacing" peak disappeared on heating. An at
tempt to regenerate the "long spacing" by rehydration 
in a water-filled container for one day was unsuccess
ful. It is concluded that samples 7, 8, and 14 contained 
water intercalated between octahedral layers, random
ly along y for 7 and 8, and regularly for 14. 

XRD patterns of samples synthesized at 100°C or 
below and subsequently heated at 350°C showed no 
peaks. The patterns of these heated boehmites which 
had been rendered "X-ray amorphous" contrasted 
sharply with the broad but recognizable maxima ob
served in the patterns of the unheated materials. 

Weak AgCl (cerargyrite structure) peaks were evi
dent on all XRD patterns of samples synthesized in the 
silver-lined bombs at 150°C or higher. Evidently, the 
silver liners were not inert at these temperatures and 
reacted with remnant Cl-. The presence of Cl- suggests 
that the washing procedure was incomplete. However, 
no NaCI was detected in the XRD patterns. Chloride 
ions likely were incorporated in the gel which prevent
ed their complete removal by the washing procedure. 
The maximum amount of AgCI was estimated to be less 
than 4%. 

Calculated one-dimensional diffraction profiles along 
y were made to compare with the experimental data. 

0 29 
22 20 18 16 14 12 10 8 6 4 2 

6 

4 

)( 

o 
o 

Figure 5. X-ray powder diffraction pattern with CuKa ra
diation of sample 14 showing a "long spacing" peak at 4°-5°20. 
The dashed vertical line at 14.5°20 represents the 020 position 
of the samples synthesized at 300°C. 

Relative intensities were computed at 28 values from 
4° to 20° in 0.1 °28 increments by mUltiplying the squared 
modulus of the Fourier transform by the appropriate 
powder Lorentz-polarization factor. The b-dimension, 
y coordinates of the individual atoms, and temperature 
factors were taken from Christoph et at. (1979). Exact 
agreement between calculated and observed data was 
not expected since these calculations assumed infinite 
extension in the xz plane, whereas the XRD data from 
samples grown at low temperatures indicated restricted 
growth in this plane. Better agreement is expected by 
profiling in three dimensions, and that analysis has now 
begun. 

Diffraction profiles were calculated for crystallites 
which had as many as 60 unit cells along y. Because the 
boehmite unit cell contains two aluminum octahedral 
layers along y, computations were made at "half cell" 
increments also. The 28 and {3 values for the 020 re
flection were measured from the computed profiles as 
was done for the experimental patterns. The computed 
points were connected with the smooth line shown in 
Figure 4. 

The theoretical curve essentially forms a lower 
boundary for the experimental points. Agreement be
tween theory and experiment is good for large crystal
lites, i.e., the data at high 28 and low {3, but the agree
ment is poorer for small crystallites. To bring the 
theoretical and experimental data into closer accord, 
the calculations were modified to allow for (a) substi
tution of CI for OH as suggested by the presence of CI 
in the gels, (b) sorbed water molecules between octa
hedrallayers, and (c) a distribution of crystallite sizes 
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18 16 14 12 10 8 

Figure 6. Calculated mean X-ray diffraction profile for CuKa 
radiation along y for boehmite consisting of equal amounts of 
1, 2, and 3 octahedral layers. -

(thicknesses). Substitution of CI for OH and interca
lation of water between octahedral layers did not im
prove the agreement between experiment and theory. 
However, XRD patterns computed for a range of crys
tallite thicknesses gave theoretical points above the 
theoretical curve shown in Figure 4 and in the region 
of the experimental points. For example, the 020 peak 
(Figure 6) for equal amounts of 1, 2, and 3 octahedral 
layers gave 2f) = 12.52° and (3 = 4.69°. Another cal
culation gave 2f) = 11.95° and (3 = 5.71° for a model 
containing 75% of two octahedral layers and 25% of 
three octahedral layers. Results from calculated pro
files indicate that boehmites whose (3(020) = 5-6°2f) 
consist of a significant number of crystallites which are 
composed of a single unit cell or a very few unit cells 
at most along y. Both single unit cells and single octa
hedral units apparently contribute to the diffraction 
pattern even though no 020 peak is present for the lat
ter, only a smooth rise in intensity as 2f) decreases. The 
absence ofthe 020 peak observed by other investigators 
is likely due to the presence of a significant number of 
single octahedral units in their samples. 

Differential thermal analysis 

DTA patterns were made on 7 samples. The patterns 
are arranged in Figure 7 to depict a progressive gra
dation from one to the next. The arrangement from top 
to bottom is in order of increasing crystallite size as 
determined by XRD (Table 1). The low temperature 
endotherm centered at about 150°C, attributed to 
sorbed water, is an important feature of all patterns ex
cept those of samples 23 and 29. Its intensity decreases, 
in general, with an increase in both synthesis temper
ature and crystallite size. The low temperature endo
therm in the patterns of samples 8 and 15 is merged with 

u 
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100 200 300 400 500 600 

Temperature (0 C) 

Figure 7. Differential thermal analysis patterns of synthetic 
boehmites. Increment on ilT scale is 2°C. 

the high temperature endotherm suggesting a continu
ous gradation of bonding energy for the water. The very 
broad endotherm centered near 27SOC in the pattern of 
sample 23 indicates the presence of strongly bound 
water molecules. This endotherm is absent in the pat
tern of sample 29. 

https://doi.org/10.1346/CCMN.1980.0280507 Published online by Cambridge University Press

https://doi.org/10.1346/CCMN.1980.0280507


Vol. 28, No.5, 1980 Crystal chemistry of boehmite 379 

485 

1065 

76~745 

645 3290 
3085 

29 

2090 1970 

36 32 28 24 20 16 12 

WAVENUMBER, em-I x 100 

Figure 8. Infrared spectra of synthetic boehmites in KBr 
disks. Absorbance scale is linear. 

The high temperature endotherm, representing the 
loss of hydroxyl groups, increases in intensity and 
shifts to higher temperatures from top to bottom. This 
variation is, in itself, an indication of an increase in 
crystallite size (Smothers and Chiang, 1958, p. 52). The 
progressive gradation of the patterns also suggests that 
any distinction between boehmite and pseudoboehmite 
is arbitrary. 

Infrared spectroscopy 

IR spectra were recorded on three samples (Figure 
8). Band assignments for boehmite were made by Fri
piat et al. (1967) and Russell et al. (1978). The IR pat
terns are similar with regard to the number of bands and 
their positions, but their intensity and breadth varies. 
The differences between the patterns is probably due 
to variations in particle size and to the presence of 
strongly bound water molecules in sample 7. The en
hanced intensity of the band at 485-1 cm compared with 
that in the pattern given by Russell et al. (1978) is due 
to the absorbance scale being linear and the elongation 
parallel to z of the freeze-dried crystals (V. C. Farmer, 
Macaulay Institute for Soil Research, Aberdeen, Scot
land, personal communication). 

CONCLUSIONS 

The present data show that boehmite and pseudo
boehmite are continuous in their structure and physical 

properties and that any distinction between them is ar
bitrary. Pseudoboehmite is essentially finely crystalline 
boehmite which consists of the same or similar octa
hedral layers in the xz plane but lacks three-dimen
sional order because of a restricted number of unit cells 
along y. It consists of a significant number of crystal
lites which contain a single unit cell along y or single 
octahedral layers. It contains more water which is com
monly intercalated between octahedral layers, normal
ly randomly arranged, but sometimes regularly. The 
large breadth and and high d(020) are a result primarily 
of a small number of octahedral layers although both 
the breadth and d-value of 020 are increased by water 
molecules between octahedral layers in some samples. 
Good agreement between calculated and experimental 
020 XRD profiles is obtained when a range of crystallite 
thicknesses is taken into account. The term pseudo
boehmite is inappropriate for finely crystalline boehm
ite and should be dropped from the literature. 
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Pe3IOMe-TpHAQaTb ABa fiCMHTbI, CHHTC3HpOBaHHble npH TCMncpaTypax, H3MemnOIQHXCll OT KOMHaTHOH 
11.0 300°C, fibIJIH HCCJICAOBaHbI C nOMOIQbIO 3JIeKTpOHHoro CKaBHpYIOU\CrO MHKpOCKona, 3JICKTpOHHoro 
TpaHcMHccHoHHoro MHKpocKona, AH<ppaKl\HH 3JICKTPOHOB, pCHTrCHOBCKoro nopoIIIKoBoro aHaJIH3a, AH<P
q,epeHI\HaJIbHoro TCPMHqCCKOro aHaJIH3a, H HHq,q,aKpacHoH cneKTpOCKonHH. Pe3YJIbTaTbI nOKa3bIBaIOT, 
qTO fiCMHT npOllBJIHeT CllJIOIIIHYIO rpaAaI\HIO pa3MepOB KPHCTaJIJIHTOB, H3MeHHIOIQHXCll OT npocTbIX 
oKTae)l.pHqeCKHX eJIOeB HJIH HeMHorHX eJIeMCHTapHbIX llqeCK BnJIOTb 11.0 npHMepHO 65 CJIeMCHTapHblx 
llqCeK no y~HanpaBJIeHHIO. 3TOT BbIBOA nOACKa3bIBaeT, qTO TCpMHH nceBAoficMHT llBJIjJeTCll HCCOOTBeTCT
ByIOIQHM )l.JIll TOHKO-KPHCTaJIJIHqeCKOrO ficMHTa. TOHKO-KPHCTaJIJIHYCCKHH fiCMHT COAeplKHT fiOJIbIIICe 
KOJIHqeCTBO COpfiHpoBaHHoH BOAH, qCM rpyfio-KPHCTaJIJIHqeCKHH fieMHT; 3Ta BOAa OfibIKHOBCHHO 
HaXOAHTCll MelKAY OKTaCAPHqeCKHMH CJIOllMH, OfiblqHO fiecnOpllAOqHO, HO HHorAa perYJIllpHO. 
PerYAApHo BHYTpHHanJIaCTOBaBHbIH fiCMHT npHBOAHT K pCHTreHOBCKOMY OTpalKeHHIO C AHq,q,Y3HOHHbIM 
")l.JIHHHbIM paccTollHHCM." KorAa fiepcTcll BO BHHMamlC AHana30H pa3MepoB KPHCTaJIJIHTOB, paeqCTHble 
020 peHTreHoBcKHe nHKH HaXOAllTCll B xopoIIIeM COOTBeTCTBHH C 3KcnepHMeHTaJIbHblMH BeJIHqHHaMH. 
[E.C.] 

Resiimee-ZweiunddreiBig, im Temperaturbereich von Zimmertemperatur bis 300°C synthetisierte Boehm
ite wurden mittels Rasterelektronenmikroskopie, Transmissionselektronenmikroskopie, Elektronenbeu
gung, Rontgenpulverdiffraktometrie, Differentialthermoanalyse, und Infrarotspektroskopie untersucht. 
Die Ergebnisse zeigen, daB sich die KristaliitengroBe des Boehmits allmiihlich iindert und von einzelnen 
oktaedrischen Lagcn oder einigen Elementarzellen bis zu ~65 Elementarzellen in der y-Richtung reicht. 
Diese SchluBfolgerung deutet darauf hin, daB der Ausdruck Pscudoboehmit fUr feinkristallinen Boehmit 
unangebracht ist. Feinkristallisierter Boehmit enthiilt mehr adsorbiertes Wasser als grobkristallisiertcr; 
dieses Wasscr ist gewohnlich zwischen oktaedrische Lagen eingeschaltet und zwar m~ist statistisch,jedoch 
manchmal gcordnet. Der regelmiiBig wechselgelagerte Bochmit gibt eine diffuse "long spacing" Rontgen
reflexion. Berechnete 020 Peaks liegen nahe bei den experimentell beobachteten, wenn man eine Variation 
der KristallitengroBe beriicksichtigt. [U.W.] 

Resume-Trcnte deux boehmites, synthetisees it des temperatures s'etageant de temperature ambiante it 
300°C ont ete examinees par microscopie electronique balayantc, microscopie electronique par transmis
sion, diffraction elcctronique, diffraction poudree aux rayons-X, analyse thermale differentielle, et spec
troscopie infrarouge. Les resultats montrent que la boehmite exhibe une gradation continuelle de la taille 
cristalline, s'etageant de couches octaedres simples ou de quelques mailles it it peu pres 65 maillcs dans la 
direction-y. Cette conclusion suggere que Ie terme pscudoboehmite est inapproprie pour la boehmite fine
ment cristaJIine. La boehmite it fins cristaux contient plus d'eau sorbee que cclIe it gros cristaux; cette eau 
est souvent intercalee entre des couches octaedres, habitucllemcnt au hasard, mais parfois regulierement. 
La boehmitc regulierement intcrstratifiee produit une rcflection de rayons-X diffusc it "longs espace
ments." Des sommets 020 de rayons-X calcules sont tres proches de ceux observes experimentalemcnt 
lorsqu'un etagement de tailles cristallines est considere. [D.J.] 
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