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Uranium is a member of the 5T (actinide) series of elements,
all of which have a pronounced inherent sensitivity to the
redox state of the environment. There are six well defined
oxidation states of wranium which occur in nature. In the
marine environment, including the complete vertical water
column from the surface layer of the ocean down to the bot-—
tom sediments, three oxidation states of uranium - U(IV),
U(V) and U(VI]) - can coexist. In oxygenated seawater uranium
is associated with the carbonate ion forming the very stable

A chemical speciation study for the bottom sediments of the
coastal belt off Alexandria has been conducted for
iron, manganese, zinc, copper and lead. The purpose of the search
is to demonstrate in which forms these metals are chemically
associated, as well as, to differentiate between the residual
metals (natural background) and non-residual ones {man—made
sources of pollution). To acheive these objectives, twelve
bottom samoles were collected along the coastal water off
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state of uranium depends on the stability of reduced uranium
species, which involves complex redox equilibria and pro-
cesses sensitive to system parameters such as Eh-pe, pH,
concentration of dissolved and particulate organic matter,
free radical activity and degree of anoxia.

Alexandria city. Following the procedures described by Tessier
et al.(1979) and Rapin and Forstner (1983), the suspensions of
fine fraction sediments (0,250-0.125 mm) were seqguentially
fractionated to determine the levels of different metals in the
following geochemical fractions: exchangeable (EXCH), carbanate
(CARB) , easily reducible (EASR), organic matter including
sulphides (DRGS) and residual (RESD). The total metal contents in

In the transitional suboxic/anoxic lavers of the water col-
umn, particularly if the oxygen/hydrogen sulfide interface
is involved, uranium(V), i.e. UO,* species are thermodynami-—

sediments (TOT) was determined after digesting the sediments with cally stable {Langmuir, 1978; Kniewald and Branica, 1988)
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oxides were estimated for correlation w e ditte tion of U(V) into the (IV) and (VI) oxidation states is a
N feedback process resulting in a “dynamic disequilibrium® be-—
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et ? The geochemical equilibrium computer code MINTEQ (Felmy et
! fer ge al., 1984) was used to evaluate the thermodynamic likelyhood
of various uranium redox reactions under conditions of low
1457.6-813.4 | 22%.4 Eh prevailing in reducing marine environments. The two prob-
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P a) reduction of dissolved UO to dissolved UGL," involving
B |B.31272 (U8R action and the precipitation of insoluble U(V) and U(IV).

Preliminary investigations of U02"’ formation in seawater,
using visible and ultraviolet spectrophotometry yielded

metal associations. This study revealed that the recorded high encouraging results and provide evidence that even dis—
levels of metals obsrved in the investigated area are due to solved U(V) species (the U02"’ cationic complex) is a&

natural phenomena, as well as anthropogenic inputs. The levels probable redox species to be encountered in suboxic ma-
of different metal extracts, and the total metal concentrations rine milieus, because the reduction from Uozzf to uo,t

are shown in tables 1 and Z. Results showed that the recorded
levels of the examined metal fractions are represented in the
following sequence: RESD>EASR=0RGS:>CARBX*EXCH for iron,
RESD>CARBFEASBR*ORBS*EXCH for manganese,
RESD*CARBrEASR>ORGS*EXCH for zinc,
RESD >CARB *0RG! XCH>EASR for copper

involves no structural changes of the Uoz‘“’ (n=1o0r 2}
ion.

binding of U(VI) to particulate/suspended organic matter
(such as humic material) and its subsequent reduction to
the less soluble redox species of U{V) and U(IV) during

b
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he characteristic high content 1n e residua ractions vor © place at the solid/liquid interface, either in suspension
different metals emphasises the strong influence of water
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discharge and sediment influx from the river Nile into the or in the sediment prope

Mediterranean Sea (UNEF,1984). This mean that, considerable

amounts of heavy metals are transported naturally into the Nonetheless, a combination of these mechanisms is also pos-

sible and will obviously depend on the prevailing redox po-
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noticeably high -‘concestrations of Fe o Zn Cu and Fb  in and texture of the sediment, dynamics of water exchange as
9 * i * X t ivi naerobic microorganisms.

comparsion with the other extractions. This could be attributed well as the activity of anael sani

to the prevalence of carbonate materials in the investigated
area(El-Wakeel and El-Sayed,1978; Nasr et al.1988 and 198%) which

offer favourable conditions for the heavy metals to be associated Literature:
with them. The non-residual metal forms (man-made sources)
represent 5.88% of the total extractable fractions for iron, Chen, J.H., Edwards, R.L. and Wasserburg, 6.J. (1986): Ura-
12.85% for manganese, 25.44% for zinc, 38.98% for copper and nium-238, uranium-234 and thorium-234 in seawater. Earth
31.06% for lead. These figures reflect a quite evident pollution Planet. Sci Letters, 80, 241-251
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with zinc, copper and lead in the investigated area. Correlation

matrix has been carried out to highlight the interrelationship pjogic, R. and Branica, M. (1990): Characterization of dis—

among different studied parameters. solved uranyl species in seawater. Presented at the 11th
International Symposium “Chemistry of the Mediter-
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