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Study of Alluvial Soils of Madras State
HI. Clay Examination®

. by
5. PREMANATHAN! and D. JOHN DURAIRAJ?

Synopsis: Twelve reprosentative alluvial soils Irom five mejor
river alluviums of the State were taken and the elays were sepnratodl
out. They were oxamined for their chemical make.up and dehy-

- deation pattern. The study revealed thatl the dominant clay mineral
was of the 2; 1 type in those soils.

~ Introduction: The importance of alluvial .soils and the physical and
chemical properties have been discussed in the previous papers (Premanathan
and Durairaj, 1963 and 1065). In the present paper, study on the clays
from twelve representative alluvial soils is presented. As the clay forms
the most reactive part of the soil, the study will help to understand the
several properties.

Review of Literature: Martin and Doyne (1927) pointed out the
usefulness of silica-alumina ratios for the identification of clay minerals.
The use of silica-sesquioxide and silica-alumina ratios for pure clay minerals
was indicabed by Marshall (1935). The work of Menon and Sankaranarayanan
(1957) and DParthasarathi (1959) on silica-alumina and silica-sesquioxide
ratios of various Indian soils indicated roughly the type of clay minerals,

Raychaudhuri ef al (1943) and Parthasarathy (1959) indicated the
application of base-exchange data for characterising. clays of Indian soils.
Total base-exchange capacity is a function of both quality and quantity of
clay minerals.

Deliydration of clay minerals results in loss of water, either adsorbed
or crystal latfice water, held by them and the pattern of loss is a
characteristic feature of each clay mineral. Based on this principle, it is
feasible to identify the clay minerals of the soil by comparing the dehydration
curves obtained with those of pure clay minerals. Kelley cf ol (1036)
constructed dehydration curves for pure clay minerals and soil colloids and
reported that water loss was characteristic of each mineral. Raychaudhuri
el al (1943), Bagehi (10561), Sinha (1943), Bagehi (1951), Sinha (1957) and
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Menon and Sankaranarayanan (1957) employed dehydrabion analysis fo
characherise the clays of Indian black soil and obtained wave-shaped curves
with higher percentage of adsorbed water than crystal lattice water.
Bagchi (1951) used this technique to study the clays of Indian red, lateritio
soils and found that higher ‘percentage of crystal lattice water than the
adsorbed water thereby indicating the presence of Kaolinite as the clay
mineral.

Materials and Methods: Twelve representative alluvial soils (0—8")
from the five major river alluviums, namely Palar, Ponnaiyar, Cauvery,
Vaigai, and Tambraparni were used in the study, The clays from these
samples were separated by shaking with one per cent ammonia by weight for
six hours, The clays were then analysed for their chemical composition,
Silica~alumina and silica-sesquioxide ratios were worked out.

Base exchange capacity for the above 12 soil samples was estimated
by ammonium acetate method. - Then the base exchange capacity was
calculated on elay basis, Dehydration studies were conducted for these
soils in the method described by Kelly et al (1936). The soils were heated
in an electric muffle furnace and the loss in weight due to moisture was
recorded at every 100°C interval upto 1000°C. The moisture losses were
then recalculated on the clay basis of these soils. The loss of moisture
upto 400°C was taken as adsorbed water and the loss from 400°C o 1000°C
was taken as crystal lattice water, The sum of the adsorbed water and
crystal lattice water was the total moisture loss.

Results and Discussion: The results of the clay examination and the
base exchange capacity are presented in Table I. The results of dehydration
status are presented in Table II. The dehydration data have been
graphically represented in Figures I and II.

Tanre L.

Clay Fxamination.
Chemical Composition of Clay.

Silica/  Silicaj Do Iixchange

Soluble

e e Iron Alumina capacity on clay
E SSIE:‘ (Fe,0,)  ALO, ﬂfﬂ* iﬁ;" bagis'm. e. [ 100g
of clay
1. 3720 12-80 17-80 354 243 833
2, 3710 12-80 22-05 285 . 200 837
3. 3712 12+00 19+45° 324 2:32 1192
4, 3609 12:00 2076 ,......296 215 707
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Tapre I (Conld.)

Silica/  Silica Base Exchange

& - Soluble Tron Alumina A0 R Df capaciby on clay
g 2'n

7 Silica :
80, (FO) A0 gfig g besie .o 100
5. 3893 12:00 19°10 339 2:42 84°7
6. 3816 1200 1935 3:34 9:40 888
7. 3848 12:80 2125 307 9:92 62'7
8. 4158 12:80 1985 355 252 Bd4
0. - 8814 10°40 2400 2:70 211 610
10, 3931 19:00 1845 361 9256 120+0
11 3417 1600 92605 917 1°57 499
19. 4403 960 2320 599 955 706

8. No. 1 and 2-Palar alluvium ; 3 and 4-Ponnaiyar alluvium; 5 to 8
Cauvery alluvium; 9 and 10—Vaigai alluvium; 11 and 12-
Tambraparni alluvium.

Tasne IL

Dehydration Data.
(percentage loss on basis of moisture-free clay).

. Crystal
’-% Name of alluvium M:f{f::fd laftica Ezi;}_
o water
1. Palar alluviem e 1874 10:50 2024
2. Palar alluvium e 18°02 930 28-22
3. Ponnaiyar alluviom S 9-70 27-40
4, Ponnaiyar alluvium e 1438 806 29:44
5. Cauvery alluvium o 1860 10-80 2940
6. Cauvery alluvium e 20061 677 27-38
7. Cauvery alluviom e 10751 783 2734
8. Cauvery alluvium e 1917 1008 29-24
9. Vaigai alluvium e 10731 787 278
10, Vaigai alluvium oo 1846 766 2612
11. Tambraparni alluvium v 2381 800 33-71
12, Tambraparni allovium e 1966 §+41 28-07
_— LIBRARY _
From the examination of TNAU, Coimbatore -3 | contents, it
appeared that the cays were ve ! reference to
iron enntent.  The 80RO, rati l;‘ .m“m.mummm ” ” about 2% and
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- MOISTURE LOSS (CLAY BASIS ) PERCENT. (V)
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31 respectively for all the samples studied genorally, These results are in
agreement with the results of Ravi Kumar (1957) and Manickam and
Durairaj (1963). The trend of these ratios indicated that the clay minerals
in these soils are of 2: 1 type.

The base nxclmnga.cipnuity of these goils on elay bhasis ranged* from
490 fio 120 m, e. with an average of about 80 m. e. This also indicates the
dominance of 2:1 type of clay mineral.

The dehydration curves of the alluvial soils indicated that the
percentage of adsorbed water, crystal lattice water and total water was
closely similar in all the twelve soils studied. The adsorbed water was
greater than the erystal lattice water in all the cases, indicating thereby the
dominance of 2:1 type of clay minerals. The curves obtained were similar
to those obtained by Venkataramanan (1962).

Corraborative evidence for the homogeneity of the clay is provided
by the high correlation coefficient values obtained by the anthors, for many
of the relationships, even when all the alluviums of the five different
rivers were considered together, Thus it appears that the alluvial soils
conbain basically an identical clay, the quality of the clay remaining the
same. The differences in many of the properties were brought about l)j’ the
variation in the quantity of clay.

Summary and Conclusions : Twelve samples of alluvial soils were studied
for the chemieal composition of elay and dehydration pattern. The base
exchange capacity was estimated for these soils. The silica-sesquioxide
and siliea-alumina ratios were worked oub. Trom the study, it was found
that in the alluvial soils, the dominant clay mineral was of the 2:1 type.
This is found to agree with the results obtained elsewhere. It appears
therefore, that the South Indian alluvial soils examined contain basically an
identical clay, the quality of the clay remaining the same and the variation
in physical and chemicnl properties was brought about by the variation in
the quantity of clay,

Acknowledgement: Thanks are due to the University of Madras for
granting permission to publish the dissertation and to the Government of
Madras for granting merit scholarship to the first anthor during the period
of study.
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