INSTITUTUL DE GEOLOGIE $I GEOFIZICA
STUDII TEHNICE §1 ECONOMICE

SERIA 1 Mineralogle — Petrografie Nr. 13

PRIMA CONFERINTA NATIONALA
PENTRU ARGILE
BUCURESTI — NOIEMBRIE 1973

BUCURESTI
1975



Responsability of the paper content gets
exclusively over the author

Technical and Economical Studies, the series from
A to J, were published in the course of time by the
following Institutions :

Institutul Geologic al Roméniei (1908-—1943) ;

Comitetul Geologic (1950—1964) ;

Comitetul de Stat al Geologiei (1966—1969) ;

Institutul Geologic (1970—1974) ;

Institutul de Geologie si Geofizici (1975).

) Institutul Geologic al Romaniei



AR Institutul Geologic al Roméniei

\es/



INSTITUT OF GEOLOGY AND GEOPHYSICS
TECHNICAL AND ECONOMICAL STUDIES

1 SERIES Mineralogy — Petrography No. 13

FIRST NATIONAL CLAY CONFERENCE
BUCHAREST—NOVEMBER 1973

BUCHAREST
1975



INSTITUTUL DE GEOLOGIE $§I GEOFIZICA
STUDII TEHNICE $1 ECONOMICE

SERIA I Mineralogie — Petrografie nr. 13

PRIMA CONFERINTA NATIONALA
PENTRU ARGILE
BUCURESTI — NOIEMBRIE 1973

BUCURESTI
1975



AR Institutul Geologic al Roméniei

\es/



CONTENTS

Cr ¥ciun C. The Quantitative Determination of Christobalite and Montmoril-
lonite from the Colloidal Fractions of the Bentonites by X-ray Diffraction...
G Atd G. Determination of the Specific Surface Area of Clay Minerals and Clay
Fractions from Sediments and Soils S0 ooT ey o om
GAtd G. A Method for Characterization of Weathering by Use of X-ray Dif-
fraction Patterns of Clay Fractions from Sediments and Soils . . . . . .
GAtd M., Negulici I, G&atd G. Weathering Aspects of some Gneis-
sic Granite from the Southern Part of the Paring Mountains. . . . . . .
Gatd G., Soroiu M. L’tude parla méthode & ’argon de I’évolution de
quelques failles des Carpates roumains . . . . . . . . . .. . ...
Licitusu R. Correlations between Reflectance Spectra and the Chemical
Composition of Aptian Clays inSouthDobrogea . . . . . . . . . ..
MateiL., Pojar Victoria A dela. L’¢tude minéralogique et géotech-
nique du glissement de terrain de Murgesti-Motohani, Vallée de Calnau .
Neacsu G, Urcan T. Hydrothermal Transformation Phenomena
in the Andesite of Pilisca (Harghita Mountains). . . . .. NE wA
Neacsu G, Urcan T. A Method of Preparing the Oriented Samples for
the Diffractometer X-ray Analysis. . . . . . . . . . . ... ...
Papiu C. V,, Iosof V. Alexandrescu G, Colios Elena,
Popescu Florica, Neacsu Vasilica. Sur la composition
chimique et minéralogique de la formation des ,,schistes noirs’’ de la Vallée
de la Bistrita et de la Vallée delaMoldova . . . . . . . . . . . . . .
PArcidlibescu I.D. Physical-chemical Properties of the Breaza Clay Used
in the Preparation of DrillingMuds . . . . . . . . . . . . . .. ..
Pojar Victoria Adela, Matei L. L’étude de la résistance au cisail-
lement executé sur desargiles . . . . . . . .. .. 0000w
Popescu Florica, Codarcea Venera, Asvadurov H. Mi-
neralogical Composition of some Tufaceous Deposits Rich in Exchangeable
Potassium . . . . . . ¢ 0 0 0o o v o i h e e e h e e e e e

Page

13

21

27

33

41

49

59

71

81

93

97



CONTENTS

Page
Popescu Florica, Vlad Lucia, Florea N, Conescu

A driana Quelquesaspects de I’altération des minéraux avgileux dans les
sols salins et & alcalis . JEE = bk 107

Radan S, Jipa D. Some Data on the Clay Mmeralo gy and Sedlmcntatxon
in the Abyssal Zone of the Black Sea. g = . 113

Todor D.,, Enache G. The Influence of the Sulphldcs on the Determma-
tion of Argillaceous Minerals by Thermal Methods . . . . . . . . . . 127

e L Institutul Geologic al Romaniei



THE QUANTITATIVE DETERMINATION OF CHRISTO-
BALITE AND MONTMORILLONITE FROM THE COLLOIDAL
FRACTIONS OF BENTONITES BY X.RAY DIFFRACTION 1

BY

CONSTANTIN QBACIUN 2

Abstract

The Quantitative Determination of Christobalite and
Montmorillonite from the Colloidal Fraction of Bentonites
by X-ray Diffraction. By using the intensities of diffraction ‘lines (101) for christo-
balite and (001) for montmorillonite, a quantitative determination method was proposed. For
errors under 5 %, the clay fractions must be saturated in a single cation. ’

The well-known progresses of the X-ray technical equipment and
the studies elaborated in this domain, permitted the quantitative inter-
pretation of the results of these analyses.

Our paper represents an attempt to verify through a simple and rapid
method, the possibility to obtain of some reproductible data of quanti-
tative analyses of some bentonites with christobalite content.

Materials

In order to avoid as much as possible the influence of the other
components as well as the dilution effects which give high errors, we
worked on colloidal fraction under 1 p. separated from some bentonites
with christobalite content from Gurasada-Tomesti region. '

X-ray diffraction traces were run of the oriented and kalium, cal-
cium and ethylene-glycol saturated samples, after a préevious acid treate-
ment. Traces were run by using X-ray spectrometer U.R.S. 50 IL.M. with
goniometer G.U.R. at 35 kW, 5 mA and schnning at 1° per minute.

1 Reported in the session from November 1973.
2 The Research Institute for Soil Science, Bucharest.
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Results and Discussions

The following criteria are used to identify the two minerals : mont-
morillonite is characterized by ifs expanding lattice; when K is the ex-
change ion it frequently has a C-axis spacing of about 11.6—12.9 A (001).

Fig. 1. — X-ray diffraction
diagrams of the colloidal fracti-
ons separated from bentonites.

At the saturation with Ca and ethylene-glycol the basal spacings are 14.8 —
—15.7 A and 16.7—17.0 A. On diagrams we can see peaks which indicate
the basal spacing 002, 003 : 572 A (K), 8.4 A (ethylene-glycol); 5.12 A
(Ca), 5.29 X (etylene-glycol). The presence of christobalite is indicated
by the peaks at 4.02—4.07 A. o .

In the system of these two components the quantitative method
consists in the utilization of the numerical values of the diffraction inten-
sities of the basal spacing 001 for montmorillonite and 4.02—0,07 A dif-
fraction intensifies for christobalite. o

On account of the differences of the cristal size, cristalization degree,
orientation and segregation of the material, suitable to the sample pre-
paration system, we apply to these values the following correction coef-
ficients : 1.5 for montmorillonite and 6 for christobalite. o

So, if we consider 1 as the factor for montmeorillonite, the chris-
tobalite factor is 0.25.. These factors were accepted after a .verlflcatlon on
admixtures in the laboratory, they corresponding to the given values by
Marel and Schultz. . ="

Table 1 indicates unsignificant fluctuations of the quantitative
values for montmorillonite with the saturation cation. It can be observed
a rising tendency at the Ca-saturation which is probably due to a higher
degree of the material aggregation.

The analytical values show that for sample amounts below 25 mg
the variation of results is insignificant, it does not exceed 3%. When the
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‘ TABLE 1

The Resulls Variation According lo the Cation which Salurales the Clay Fraction
and the Sample Weight

Amount, %
Weight g -
Sample i Cation Montmoril-
m L :
g " lonite Christobalite
Vica 22.7 K 950 48
bentonite 17.2 © Ca < 945 4,5
17.2 ethylene- s v 976 2.4
glycol .
Gurasada 11.1 K 93.6 6.3
bentonite 22.1 Ca 93.6 5.4
22.1 ethylene- 93.8 5.7
glycol '
Gurasada 11.0 K 96.9 2.6
bentonite 7.6 Ca 97.9 « 1.0
7.6 ethylene- 98.2 1.0
glycol
Gurasada 16.6 K 96.7 2.9
bentonite 15.7 Ca 96.8 2.8
15.7 - ethylene- 94,5 4.5
glycol
Gurasada“ 72 K 98.0 2.0
bentonite 7.4 Ca 99.2 0.5
7.4 ethylene- 99.0 0.7
glycol
|Tomesti 38.4 - K 87.9 11.8
bentonite 20.2 Ca 96.8 2.8
20.2 ethylene- 96.6 3.7
glycol
Tomesti . 40.6 ) K . 86.2 14.0
bentonite © 108 ~ Ca 92.1 7.8
D 10.8 ethylene- : 87.1 13.0
glycol

quantity rises above 25 mg the variations are higher, showing a lowering
tendency of montmorillonite, which is probably due to a lower orienta-
tion degree, determined by the large amount of samples. For the christo-
balite it can be observed a quantitative rising tendency in XK saturated
samples. Generally, the values show variations about 4 %, which represent
a relative error about 509%,.

The causes of the-errors for the colloidal fractlon saturated with
different cations may be the following : the different orientation degree
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of the specimens, determined by these cations and the sample amount,
the small penetration of the X-ray beam or the matemal segregatlon deter-
mined by the sample preparation method.

Due to the quantitative values variation ‘obtained in the case of
saturated samples with different cations, we consider that it is necessary
to work on colloidal fractions saturated only in one cation; thus the com-
parability of the results being ensured.

In order to specify the causes which determine these variations,
determinations were done in parallel on some K and Ca saturated samples,
varying the material density on the lamella.

Table 2 shows the experlmental values and the mean quantltatlve
values for these samples.

TABLE 2 -
The Resulls Varialion According to the Sample Amount on the Lamella
Montmorillonite Christobalite
Sample Amount, | .0 | experimen- mean ﬁ‘gﬂ:{ mean
mg tal values, value, value,
- : - values, o
% % Y %
(+]
Gurasada - 8.1 K 98.1 1.6 -
bentonite - 13.0 K 96.8 96.14+1.2 2.2 2.64+0.9
13.8 K 95.8 34
Gurasada 15.0 K 96.6 2.8 -
bentonite 15.6 K 96.5 96.7+0.5 2.9 2.9+0.1
19.2 K 97.0 3.0
Tomesti 1.7 Ca 97.7 2.2
bentonite 6.5 Ca 96.5 96.8+0.7 3.1 2.8+£0.5
20.2 Ca 96.4 3.2
48.6 Ca 91.2 8.8

As, it can be seen, the variation of results is insignificant when the
sample amount does not exceed 20—25 mg, deviations from the mean
values being about 19,.

The result for the sample with 48,6 mg is evidently different, and
it was omitted at the mean value calculation. It must be point out that
in case of such determinations the sample amount must be preserved bet-
ween certain limits. '

Conclusions

By using the X-ray diffraction patterns at the quantitative determi-
nation of the colloidal fractions components from bentonites, it is possible
to obtain analytical values, which have a practical utility.
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In order to obtain minimal errors, with the previously indicated
technical equipment, the method presented here specifies the utilization
of some samples whick have a content as for as 25 mg on the lamella
(the area 875 mm?) and the saturation of these samples in one cation which
can be K and Ca. .

Even in the most unfavourable cases this method does not present
errors higher than 59, in absolute values. Therefore the analytical results
must be expressed in percents, the decimal values are recommended as
numeric values for statistical calculations.
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