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ABSTRACT

Ahmed Abd Elsalam Ali Easa. “USING STABLE ISOTOPES
AND OTHER TECHNIQUES AS TRACER FOR
POLLUTION TRANSPORT IN SOIL AND PLANTS".
Unpublished M.Sc. thesis Department of Agricultural
Biochemistry, Faculty of Agriculture, Ain Shams University,

Abu Rawash area is one of the Egyptian areas that subjected to
some environmental contaminant due to the prolonged time of
wastewater disposal during irrigation that practices environmental
contamination in soil and groundwater. The present work aims mainly at
the use of different techniques to trace the pollutants coming from
sewage water and their movement in agriculture soil. These techniques
can be used to give us a complete picture about the nature of these
contaminants and its behavior in soil layers.

Two core of sandy soils ( « -cm depth), two core of clay soils (V-
cm depth), and two types of plants were collected from the studied area
during the term of this study.

The optioned results of the physical analysis of soil cores
indicated that sewage irrigation practices led to increase the percentage of
fine particulars in the treated cores with sewage sludge in comparison
with the untreated cores. The data aso showed that sandy soils have
higher bulk density and lower moisture and porosity in comparison with
clay soils. The data indicated that sewage irrigation led to increase soil
acidity due to the increase of the fermentation rate of soil organic matter
through the depth profiles.

The data obtained from heavy metals analysis of soil cores
showed that sewage application led to increase the concentration of
available heavy metals of the sewage irrigated cores (cores ' and ¢) in
comparison with the untreated cores (cores ¥ and v). Total heavy metals
determination of plant samples indicated that sewage effluent irrigation



led to increase heavy metals concentration (Cd, Co, Cu, Fe, Mn, Ni, Pb,
and Zn) in the sewage irrigated plant parts in comparison with the
untreated plants.

Isotopic enrichment trends were observed along the soil depth
profiles with different amplitudes. The 6''C in cores one and four
(sewage irrigated cores) ranged from -Ye,3Y t0 -4%, and -Y1,£71 t0 -Y), ) %o
respectively, while in cores two and three (unpolluted cores) ranged from
-Yo,¥y to -YV, Y% and -Yv.ie to -)4,.A% respectively, indicating that
sewage irrigation caused 8'"C to be more depleted in the sewage irrigated
cores in comparison with the unpolluted cores. This could illustrate the
distribution of carbon isotope of SOM aong depth intervals along depth
intervals of core samples and reflect the type of organic matter and the
decomposition rate in soil profiles.

Sewage application aso led to increase the NOY-N
concentrations. Concentration of NOv were generally greatest in th root
zone (+-¢+ cm), which presumably reflect a short-term gain due to
mineralization of the soil organic matter and fertilizer or manure inputs.
Below the root zone, concentrations of NO: tended to decrease primarily
reflecting short-term losses due to plant uptake and leaching. Values of
8"°N in the soil samples ranged from +¢, A%, t0 +%,YV%, in core ), from -
°,4Y%o t0 Y,£)%, in core Y, from -¥,4%, t0 +Y,¢%, in core v, and from -
Y, Y% 10 +V,3A%. in core ¢. These data indicated that the source of nitrate
pollution in cores one and four were mixing between sewage water and
chemical fertilizer, while in cores two and three the source of of nitrate
pollution was only from chemical fertilizer.

Key words: Abu Rawash, Pollution, Heavy Metal, Soil Core, Plant,
Technique, Stable Isotope, '"C, °N, Soil Organic Matter.
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. INTRODUCTION

The increase usage of sewage water as water resource for
irrigating lands and sludge for improving soil characters causes serious
hazards for soil, plants and groundwater. These hazards come from
organic and inorganic pollutants present in effluent water and sludge
which spread during the movements of these contaminates through the
soil layers that retain some of it to a greater or lesser extent and seep the
others to contaminate the subsurface water body, or intake into plants
through their roots to the other parts. The continuous and extensive use of
such water for long time will concentrate heavy metals and toxic organic
compoundsin soil.

Most attention is given to pollution arising from increasing
human activities. Abu Rawash area is characterized by new urbanization
areas, which randomly distributed within the cultivated areas. These
areas are suffered from the absence of sewerage system for collecting
domestic and sewage waters although the presence of Zinen and Abu-
Rawash sewage stations that were constructed for collecting and treating
wastewater of Giza area. Inadequate treatment processes have been
occurred in these stations to minimize heavy and colloidal particles only.
This poorly treated water is discharged through two main drains (Zinen
and Barakat drains) which penetrate the cultivated areas. Also the
additive waste from the urbanizing areas are directly discharge from their
houses or indirectly by pumping wastewater and pour it in these drains.

The present work is mainly aim to use different techniques to
trace the pollutant coming from sewage water and its movement in
agriculture soil. These techniques can be used to give us a complete
picture about the nature of these contaminants and its behavior in soil.



. REVIEW OF LITERATURE

Stable carbon isotope
The natural abundance of the stable isotopes of C, N, H, and O has
been successfully applied to various ecologica and environmental
studies. The natural abundance of C and N were found relevant. While
the theory behind isotope fractionation is similar for these elements, the
processes causing the fractionation are unique to the individual elements.

Carbon isotope background information:

Carbon has two stable, naturally occurring isotopes. ''C and ''C
with a natural abundance of A,A47 and Y,))Z, respectively. These
isotopes have dight differences in chemical and physical properties due
to their mass differences. Measuring an absolute isotope ratio is not
practical; arelative ratio is measured with reference to a standard sample
as PDB (calcite structure from a fossil Belemnitella americana from the
cretaceous Pee Dee Formation in South Carolina). The isotopic results
are expressed as parts per thousand (per mil, or %o) due to the small
isotopic variations between ''C /''C ratio of the sample and that of the
PDB standard. Stable isotopes are commonly expressed in delta (5)
notation, i.e &' C value of -\ + %o indicates a sample with a "c/'"Cratio
\+ parts per thousand lower than the PDB standard; a §''C value of +°
%o indicates a sample with a ''C /''C ratio © parts per thousand greater
than the PDB standard. '"C/'"C ratios are expressed relative to a standard
asdelta'"C values, where:

= C/ o C%lmple ~ C/ o Cstandard
. C/ . Cstandard

d®C= %1000

Soil organic carbon:

The two most important soil carbon reservoirs that are subject to
isotopic fractionation are soil organic carbon (SOC) and carbonate
Carbon (CC). Original SOC is aresult of photosynthesis process in plant



