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Table 1. Values of selected physicochemicals characteristics of soil studied.

Jsls C,:.aj]o oLl Loy Loy oslas
Ssss Colda ol sl s S clw US]\)A s =
CEC S Jibe pH  %Clay %Silt %Sand 'Y Cultivation gy

-1
(emolkg™)  EC(dS/m) %OM  %CaCO; No.
. s
29.2 0.14 23 24.4 79 415 26 325 Typic - 1
Epiaquepts Paddy
. G
29.9 0.17 2.3 17.1 78 415 36 225 Typic - 2
Epiaquepts Paddy
. G
37.6 0.14 2 153 76 375 22 405 Typic - 3
Epiaquepts Paddy
. G
23 0.15 1.6 155 79 395 42 18.5 Typic e 4
Epiaquepts Paddy
Typic S5 e
17.3 0.1 04 248 8.1 405 255 34 5

Calcixerepts  Nop Paddy

. b
14.5 0.2 2.2 233 7.8 23 37 40 Typic TR 6
Calcixerepts  Nop Paddy

23.1 04 1.8 285 78 36 43 21 Typic el 7
Calcixerepts  Njop Paddy

26.4 0.8 23 235 77 19 49 32 Typic el 8
Calcixerepts  Njop Paddy

R NLE.G ‘5‘.&&5‘.‘; o) ;J’,‘? wu‘j"s ‘;QSMv.J. @L’J—Y JJJ#

Table 2. Semi quantitative results of clay particle minerals in soils studied.

o 2 S Gl A
Clay particle mineral abundance

bylsee s ls 5SS el oS SUL S e oL ks Skl

Mix. Qua. Kaol Palyg Verm Smect Il Chlo Soil No.
* Tr * * kK Tr k% kK 1
* Tr * * ok Tr kK * 2
* * * * Heofeokeok Tr Hok * 3
Tr Tr * Tr Hokokok Tr ook ok 4
* Tr Heokeok * Tr Heokeok Hok Heokeok 5
* Tr Hok Heokeok Tr Heokeok Heokeok Hok 6
* * Tr Hok * Heokeokeok Hok Hok 7

..L.pJ> O0v Yo spesiesiess
Tr: Trace, * <10%, **: 10-20%, ***: 20-30 %, ****: 30-50%.
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Table 3. Semi quantitative results of silt particle minerals in soils studied.

Silt particle mineral abundance

S ol
Soil No.

Mixed Clay mineral< Feldespare < Calcite <Quartz
Feldespare < Calcite <Quartz

Feldespare <Mixed Clay mineral< Gibbsite <Quartz
Quartz <Mixed Clay mineral <Feldespare
Feldespare <Quartz < Mixed Clay mineral< Calcite
Dolomite< Calcite< Quartz <Feldespare

Mixed Clay mineral < Calcite< Quartz <Feldespare

Mixed Clay mineral < Calcite< Quartz <Feldespare

1

2
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Table 4. Semiquantitative results of sand particle minerals in soils studied.

sy é&@\f ;f.b‘)'é

Sand particle mineral abundance

S ol
Soil No.

Dolomite < Calcite < Feldespare <Quartz
Feldespare <Gibbsite< Calcite<Quartz
Gibbsite < Feldespare <Quartz

Calcite < Feldespare <Quartz

Calcite < Feldespare <Quartz

Calcite < Feldespare <Quartz

Feldespare < Calcite<Quartz

Dolomite < Calcite< Feldespare <Quartz

1

2
3
4
5
6
7
8
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Figure 1. X-ray diffraction curve, in particles of soil 1 (paddy) and soil 8 (non-paddy).
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Figure 2. Zinc sorption value in sand, silt and clay particles in paddy (1, 3) and non paddy (6, 8) soils.
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Abstract

Background and Objectives: Zinc (Zn) is among the micro elements which is, essential for
humans, animals and plants growth at low concentration. High concentrations of heavy metals in
soils may pose long-term health risks to ecosystems and humans. Clay minerals play an important
role in accumulation, adsorption/desorption, as well as exchange processes of metal ions. The
bioavaibility of these trace elements by plants decreases with the clay mineral content in soils. The
aim of this study is to evaluate Zn sorption by soil fractions in puddling and non-puddling conditions
with respect to their mineralogy.

Materials and Methods: According to previous studies, eight profiles (Four in paddy and four in
non-paddy condition) were sampled and described and all soil profiles were classified in Inceptisols
order. For this purpose, eight surface soil samples (0-30 cm) were collected. Soil samples were
air-dried and crushed to pass through a 2-mm sieve and physico-chemical experiments were
performed. All size fractions were separated and content of minerals in sand, silt and clay fraction
were determined. Zinc sorption analysis was performed by adding eight levels of Zn from 100 to
3000 pmol in 0.01 M NaNOs solution as background to sand, silt and clay particles and were shaken
for 24 h. The data obtained for Zn sorption on different samples was analyzed for Freundilch,
Langmuir and Temkin equations.

Results: The results of study showed that the amount of zinc sorbed increased with increasing in the
concentration of Zn in the contact solutions. The zinc absorption in the clay and silt fraction was
much higher than the sand fraction. The results showed that freundlich equation (R*=0.95) was more
fitted to other equations, in puddling and non-puddling condition. Ky of Freundilch, indicating
sorption value in equilibrium concentration of Zn that in clay fraction of puddling soils it’s mean
(9668.5) more than silt (4682.7) and sand (2666) fractions. Kr Mean of Freundilch in clay, sand
and silt particles of no puddling soils was equal to 8313, 5982.7 and 2991.7 respectively. The
results indicated sorbed Zn value was significantly correlated with clay content in all sample
(n=8, 1=0.73%). The presence of vermiculite mineral in puddling soils is the reason for high
Zn sorption (n=8, r’=0.768*), whereas semectite and palygorskite minerals in no puddling soils
affected Zn sorption (n=8, r=0.85%). In silt fraction mixed minerals such as illite-vermiculite and
illite-smectite (n= 8, r=0.77*) and low content of calcite are main factors to Zn sorption. The
presence of quartz and feldespare in sand fraction decreased Zn sorption. While, the presence of
small amount of calcite and dolomite (n= 8, r=0.96%*) in this fraction, increased zinc sorption value.

Conclusion: Generally, it can be concluded that the type and amount of minerals in soil components
are one of the factors that influence the absorption of zinc. The presence of vermiculite and smectite
minerals in paddy soils and non-paddy soils are important clay minerals in Zn sorption.

Keywords: Inceptisols, Smectite, Sorption, Vermiculite
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