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Abstract: Studies of the mineralogical composition of diatomite from the Ghidirim location of RM, as well as of 
the extracted clay phase are presented. The mineral phase of the diatomite contains a number of clay minerals, like 
montmorillonite (in a mixture with insignifi cant quantities of slightly chloritized montmorillonite), illite and kaolinite. 
Diatomite contains also non-clay components as fi ne-dispersed quartz and amorphous material, the more probable 
sources of which are opal, amorphous alumosilicates, aluminum and iron hydroxides. The applied procedure for 
separation of clay fractions by sizing settling in liquid media proves to be very useful, enabling possibilities for more 
accurate identifi cation of the clay constituents of diatomic material. Procedure allows to separate very clean clay 
fraction especially rich in montmorillonite, which can be utilized itself as mineral adsorbent for practical purposes. 
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1. INTRODUCTION
The Republic of Moldova is relatively rich in deposits of mineral adsorbents, including the diatomaceous earth, 

which possess appropriate physicochemical characteristics for usage in the technologies for clearing of juices, wines, 
vegetal oils, for a water treating, purifi cation of waste waters etc. [1-6]. Signifi cant deposits are localized along course 
of the Dniester, on the sector Naslavcea – Camenca. The properties of diatomites may vary over a wide range depending 
on the mineralogical, granulometrical, chemical composition and parameters of the porous structure. The diatomite 
from the Ghidirim location primarily is characterized by a macroporous structure allowing to be used basically in 
the processes of purifi cation of systems containing components with large molecular sizes. Generally, depending on 
the mineralogical structure, diatomites can represent formations from well crystallized forms (christobalite) to quite 
amorphous forms (opal). Researcher’s and practitioner’s interests are concentrated actually on extension of the fi eld 
of application of diatomites, as well as intensifi cation of their usage effi ciency through modifi cation of the surface 
chemistry also the concentration of the diatomic phase by the elimination of impurities existing in the diatomic raw 
material. At the same time a common tendency is watched, particularly in the case when there is raised the problem for 
purifi cation of diatomites from various impurities. More often, the question is mooted to cleanse the diatomic phase of 
all other phases, including clay minerals. In fact, the clay minerals which are present in the diatomic formations may be 
of a special interest for certain usages. Consequently, when the question is mooted to cleanse the diatomic formations 
the formulation should also include the proceeding of reutilization of the clay components. 

Current work includes studies of the mineralogical composition of diatomite from the Ghidirim location of RM, 
as well as of the extracted clay phase, the furthermost purpose being synthesis of modifi ed mineral adsorbents.

2. RESULTS AND DISCUSSIONS

2.1. Mineral-composition of diatomite
Figure 1 shows X-ray diffractograms of the Ghidirim diatomite, the integral sample containing all the characteristic 

constituents. Results demonstrate the presence of kaolinite and illite identifi ed by the behavior of the basic refl exes of 
the samples before and after thermal treatment. Kaolinite is characterized by the presence of the basic refl exion (non-
calcinated samples) localized at 7,1Å, depending on the degree of crystallization [7]. This refl ex remains practically 
unchanged after the calcinations at 350ºC, but disappears after calcinations at 550ºC. For the studied diatomite a refl ex at 
7,08Å is registered for non-calcinated samples, persisting after calcinations at 350ºC and considerably decreasing in the 
intensity after calcinations at 550ºC. On its place a weak and diffuse refl ex, asymmetric in the direction of low angles, is 
registered at about 6,97Å. Thus, the results show the presence of kaolinite in the studied diatomite. At the same time the 
behavior of the respective refl ex after calcinations at 550ºC suggests the presence of some other clay components with 
special properties that will be discussed further.

Characteristic for illite is the presence of the basic refl ex (non-calcinated samples) localized in the range of 9,9-
10Å depending on the degree of crystallization [7]. This refl ex remains essentially unchanged after calcinations at 350ºC 
and 550ºC. The intensity of this refl ex increases after heat treatment in case when the studied material contains such 
minerals as montmorillonite, vermiculite or chlorite, due to the shift of basic refl exions of these minerals towards 10Å. 
The presence of illite in the studied diatomite is demonstrated by the presence of the 9,94Å refl ex for non-calcinated 
samples, becoming much more intensive after calcinations at 550ºC. 
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Fig. 1. X-ray diffractograms of the Ghidirim diatomite. Non-calcinated samples (A), after calcinations at 350ºC (B) 
and 550oC (C).

After calcinations at 350ºC the basic line on diffractograms becomes arched and very diffuse in the range of 10-
6Å,due to complex behavior of amorphous components (more probably, opal) which are present in diatomite material. 
Refl ex of kaolinite (7,1Å) as well as refl exions of some new phases (7,69Å) are registered on the background of this 
diffuse band. This arching or the diffuse background considerably masks the illite refl ex (10Å).

Identifi cation of phases with refl exions in the range >10Å is more complicated. The basic refl ex in the range of 
>10Å of the non-calcinated samples is registered at 14,7Å,with a diffuse “branch” in the range of 16-16,6Å. Calcinations 
at 350ºC “cleans” the >10 Å range,however the behavior of the 9,97Å refl ex cannot be followed due to diffuse background 
in this range. Better intensifi cation of the 9,97Å refl ex is noted after calcinations at 550ºC. 

Certain peculiarities of behavior of the refl exions in the range >10Å must be pointed especially, e.g. the presence 
of the 16-16,6Å “branch” for the non-calcinated samples, a strong decrease of the intensity of the main refl ex 14,7Å 
and its shifting to 10Å after calcinations at 350ºC (on the background of the diffuse arching in the 10-6Å range), and 
slight intensifi cation of residual refl exions in the range 13-14Å after calcinations at 550ºC. Such behavior of phases in 
the range >10Å suggests the presence of montmorillonite in a mixture with insignifi cant quantities of slightly chloritized 
montmorillonite [7]. The montmorillonite is identifi ed by the presence of the main refl ex 14,7Å and its contraction after 
calcinations leading to an intensifi cation of the refl ex 9,97Å. Following indications suggest the presence of the slightly 
chloritized montmorillonite. When Al-, Fe-hydroxy complexes are present in the interlayer spacing of montmorillonite, 
the mineral looses its normal contraction capacity after thermal treatment due to formation of associations closely bound 
to crystal packages. These formations represent intermediate systems between veritable 2:1 minerals (with characteristic 
properties) and Al-, Fe-chlorite being “intermediate” or intergrade minerals. The mentioned behavior of the refl exions 
in the range >10 Å demonstrates that the “intermediate” mineral in the studied diatomite is poorly chloritized and refers 
to slightly chloritized montmorillonite with Al-, Fe-hydroxy complexes being “insular” distributed in the interlayer 
spacing [7].

Characteristic for the slightly chloritized montmorillonite is the decrease of the refl ex at 14Å after calcinations, 
shifting after 350ºC to smaller values or forming a diffuse band in the range of 12-14Å. Sometimes calcinations at 500-
600ºC can produce an intensifi cation of the refl ex in the range of 12-14Å, depending on degree of chloritization of such 
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formations. The obtained results confi rm the presence of slightly chloritized montmorillonite in the studied diatomite, 
which is indicated by the presence of the “branch” at 16-16,6Å for non-calcinated samples, strong decrease of the 
intensity of the main refl ex at 14,7Å and its shift towards 10Å after calcinations at 350ºC (on the background of the 
diffuse arching 10-6Å), and intensifi cation of the residual refl exes in the range of 13-14Å after calcinations at 550ºC.

Besides of mentioned clay minerals the studied diatomite contains also certain amounts of non-clay components. 
Particularly, the presence of fi ne-dispersed quartz is registered being identifi ed by the presence of the main refl ex at 
3,34Å. Also, the presence of signifi cant quantities of amorphous materials is registered being identifi ed by arched 
band in the range of 5-2Å. More probably, such roentgen-amorphous materials in the diatomite are opal, amorphous 
aluminum and iron compounds, e.g. amorphous alumosilicates, hydroxides, hydroxy-complexes etc. However, further 
investigations are needed to more exactly identify the possible components of the amorphous material.

As a whole, the mineral phase of the Ghidirim diatomite contains a number of clay minerals, like montmorillonite 
(in a mixture with insignifi cant quantities of slightly chloritized montmorillonite), illite and kaolinite. Diatomite contains 
also non-clay components as fi ne-dispersed quartz and amorphous material, the more probable sources of which are 
opal, amorphous alumosilicates, aluminum and iron hydroxides etc.

Fig. 2. X-ray diffractograms of the clay fractions extracted from the Ghidirim diatomite. The non-calcinated samples 
(A), after calcinations at 350ºC (B) and 550ºC (C).
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2.2 Extraction of the clay fraction from the diatomite
Extraction of the clay minerals from the studied diatomite was performed using the method of sizing by settling in 

liquid media (distilled water) [7]. The procedure insures “mild” conditions for the extraction of clay constituents without 
their denaturing or destroying. For the extraction of different constituents from solid materials (soils, sediments, clay 
formations) are applied various chemical reagents (acids, bases, complexons etc.), however the degree of selectivity and 
effects on other components should be well-argued by individual investigations of each type of solid material [7]. Aqueous 
extraction applied in these studies are more easily to perform and, though sizing by settling in liquid media does not insure 
a complete extraction of all clay constituents from diatomite, such procedure, what is more importantly, does not alter 
natural chemical composition of clays. Fig. 2 shows diffractograms of the clay components extracted from the Ghidirim 
diatomite. Diffractograms of the integral diatomite, presented in fi gure 1, represents properly summary structure of the 
diatomic material, showing clay fraction on the background of the diatomic formation. Fig. 2 shows just the structure of 
the clay fraction separated from non-clay components, in consequence diffractograms are more “clean” showing distinctly 
refl exions of the clay minerals and their veraciously behavior on thermal treatment. The presence of montmorillonite, illite 
and kaolinit in separated clay fraction is uniquely demonstrated. Also, in this case the identifi cation of the slightly chloritized 
montmorillonite is more veraciously proved by decreasing of the refl ex in the range of 14Å after thermal treatment being 
shifted after 350ºC to the smaller values in the form of diffuse bands in the range of 12-14Å. 

Though some quantities of fi ne-dispersed quartz also penetrate into the separated clay fraction, these quantities 
are matchless smaller compared to those which are contained in the initial diatomic material. It is very importantly that 
the separated clay fraction does not contain amorphous material extracted from the initial diatomic material.

Thus, the applied procedure of clay fraction separation by sizing settling in liquid media proves to be very useful 
enabling possibilities for more accurate identifi cation of the clay constituents of diatomic material. Also, along with an 
accurate diagnostics of the clay minerals, it is very important that the applied procedure allows to separate very clean clay 
fraction especially rich in montmorillonite, which can be utilized itself as mineral adsorbent for practical purposes.

3. EXPERIMENTAL PART
The diatomite from the Ghidirim location of RM was used for investigations. The physical-chemical characteristics 

and parameters of the porous structure of this diatomite were described early [1]. Samples of diatomite containing all 
characteristic constituents (integral diatomic material) and separated clay fraction extracted by sizing settling in distilled 
water were studied. X-ray analysis was performed using the DRON-1 X-ray installation with CoKα radiation. There 
were used oriented preparations exposed to various thermal treatments in series (i) non-calcinated samples, (ii) samples 
after calcinations at 350ºC and (iii) samples after calcinations at 550ºC [7].

4. CONCLUSIONS
The performed analysis shows that the mineral phase of the Ghidirim diatomite contains a number of clay 

minerals, like montmorillonite (in a mixture with insignifi cant quantities of slightly chloritized montmorillonite), illite 
and kaolinite. The studied diatomite contains also non-clay components, some being well crystallized, for example fi ne 
dispersed quartz, as well as amorphous material, the more probable sources of which are opal, amorphous alumosilicates, 
aluminum and iron hydroxides.

The applied procedure for separation of clay fractions by sizing settling in liquid media proves to be very useful, 
enabling possibilities for more accurate identifi cation of the clay constituents of diatomic material. Procedure allows to 
separate very clean clay fraction especially rich in montmorillonite, which can be utilized itself as mineral adsorbent for 
practical purposes. 
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