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Aim he Pr Stu

This study aims at investigating the possibility of
compliex formation of certain radignucliides with humus
materials present in the environment e.g5. humic acid. These
radicnuclides may be accidently or routinely releassd tos the
environment.

In the foliowing the main items ta be investigated, are
given:

1l - Water and scii analysis for the presence of humizc acid.

k2

- Physical and chemical analvsis af numic acid.

2 - Study of the sorption behaviour and complex formation of
some radicnuclides which are of importance in waste
management processes (having either a relativeiy long
half-life such as Cerium-13%, Cobalt-80 and Technetium-35
or possessing a relatively high toxicity iike Chromium-
51r.

These studies are of gresa*t importance in the process of
tracing the lsachability and the possibie migration of the
above mentioned nuclides in the soil and underaround water

envirocnments.
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Abgtract

This study aims at investigating the possibility of

complex formation of Cerium - 139, Cobalit - 60, Technetium -
59m and .Chromium - 51 with humus materials present in the
environment e.g humic acid. Thege radiconuclides may  be

accidentally o©or routinely released tc the environment. The
interaction of humic acid with the above radicnuclides was
carried out under different experimental conditions such as
variation of pH, complex formaticii, concentration of metal

ion, competing ion and carbonate anion concentration.




SUMMARY




SUMMARY AND CONCLUSION

The radioactive contamination is one of the most
environmental problems, for its threat to the public health
and to the environment. It may produced accidently
{charnobel acecident), routine release toc the snvirconment., as
a result of research reactor operation, applications of
radivisotopes in differdnt fields {(medicine, ggricul ture and
industry?! or, freom the primary circuit in the Nuclear Power
Piants (NPPs) and fuel reprocessing operations. The
radigactive contamination of soils and waters may be occurs,
thereforse, it 1is impu:tant to know the mobilization of
radionuclides which may be released to the environment and
its reaction with organic materialis, specially humic acid, in
presencs of sea watsr and scil sediment. This is the aim of
the present study.

The most common radionuclides that are hazard to ths man
and his environment are Ce-13%5, Co-8C, Te-89m and Cr-51.
Thess radionuclides are emitters with high penetrating range
and some of them has & lone half-iife time, and high
radioteoxicity, Lhus it. is very important to study the
radiochemical behaviour of these radicnuclides when
interacting with numic acid in tne presence of sea water and

s0i] sediment.



It {8 notewerthy that, huplic substances ars Dost

naturally distributed materials on the wearth's surface.
Humic acid is able to complex polyvalent metal ions leading
to soluble or insocluble compiexes. The interaction of humic
material with radionuclide may significantly influsnce the
availability and transport of the latter in the environment.

Humic substances are formed through the breakdown of plant

and animal tissuss by the natural chemical and biclogical
processes, ieading to three fracitions namesiy: humic acid,
fulvic acid and humin. Humiec agid are found, in nature, in

high concentraticn and more mobilize than fulwvic and humin
fractions.

The behaviocur of these radicnuclides are studied in
three chapters as follows:
Chapter one - Introduction - 1t includes sources of
radigactive contamination, behaviour of radicactivity in
natural water, origin and characteristics of humic substance,
general propertiss of humic substances, major pathways of
humic synthesis in nature, and structure of humic acid. A
literature survey covering th effect of contact time, pH,
metal ion congentration, competing ion, carbonate anicrn and
humate complex on the sorption process is also given.
Chapter two - Experimsntal - It includes: sampling sites

selaction, separation of humic acid from waters and soil



sediment and determination of its concentration spectroscopy

and fluorimetry. E; / Ey which indicate that the number of
aromatic ring in humic acid, was calculated. Elemantal
analysis of humic scid by wusing fiash combustion method was
carried out. The determination of functional groups (total
acidity and carboxylic group) and sorption process by batch
technigues was studied.
Chapter three - HResults and Discussion - It inecludes the
experimental results, their interpretations and comparison
with other published results.

The results obtained showed that:
1. Humic acid concentration in canal wstsar, 583 water and
501l sedimant was measured spectrophotometrically at 370 nm
and the results showad that the highest psrecentage of humic
acid present in ¢lay is 41 mg/Kg, while the lowest percentage
present in sea water is O.08 mg/L.
Z. The value of E, / Eg was measured and found to be 1.94,
this low ratio indicates that this sampie has a high dagraa
of a&aromatic condensation and infers the presencs of
relatively low aliphatic structurs,.
3. The presence of the elements which composed of Fluka humic
acid are E0.4, 4.00, B&8.00 and Z29.37 for carbon, hydrogen,

nitrogen anc oxygen, raspectiveiy. Alsa, the effectivs
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