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Abstract and Key words

ABSTRACT

The most serious problems of the environment are heavy metals toxicity throughout
the industrial activities even in traces that harms for ecological system. Initially total of 30
isolates were screened on nutrient agar medium containing heavy metals: zinc, iron, cobalt,
cadmium, copper and lead at four different concentrations (25, 50, 75 and100ug/mL in
their salt form). Three isolates of Bacillus sp. were isolated from effluent industrial
wastewater of Abu Kergas Sugar Factory (27°55'28.8"N 30°49'00.4"E), identified by using
16S rRNA gene, and documented in GenBank as Bacillus spp. SMMAA-1 (LC472522),
Bacillus cereus SMMAA-3 (LC472523), Bacillus altitudinis SMMAA-4 (LC472524).

The bacterial isolates which were selected based on their growth curve; 1AA
reaction and antibiosis effect were identified based on their morphological, biochemical
characterization and utilization of carbohydrates as carbon sources. These isolates were
evaluated for their abilities to bio-remediate the toxic heavy metals.

The experimental results showed that bacteria present resistance of six heavy
metals. B.cereus is significantly effective for removal efficiency percentage of six heavy
metals (Zn*?, Fe*?, Co*?, Cd*? Cu*& Pb*?) (94.77%) from Industrial Wastewater than
Bacillus spp. (83.19%) and B.altitudinis (83.21%). The higher removal efficiencies by
bacterial isolates were found with Co*?, Cd**& Cu*?and the lowest removal biosorption
were recorded with Fe*? ion.

Our results demonstrated that the importance for the dilution process for
bioremediation to fast bio absorption or detoxifying of the heavy metals from the
wastewater polluted to obtain the good results. The highest removal efficiency % was
recorded with Zn*? (72.26%) even though, the removal efficiency % of Cu*? and Pb*?
were below (37.09% & 48.47%). The effective treatment was founded when SIWW
was diluted by tap water 50% and treated with Azolla filiculoides as fresh.

In case of azolla filiculoides as dry we noted that the highest removal
efficiency % was observed by the diluted treatment (SIWW50% + tap water 50%
+Ad) with Zn*? ion (82.97%) while the lowest removal % was recorded by the 100%
SIWW + Ad with Cu*ion (49%).

When used the combined of Azolla filiculoides fronds as fresh (Af) with the
isolated bacteria (Bacillus spp., B. cereus & B. altitudinis) the results were obtained
that the maximum removal % of heavy metals were observed as followed (Zn*? >

Co*? > Cd* > Pb*™ > Cu*™ > Fe*?) and the values of its metals were (99.68% > 99.61



Abstract and Key words

% > 99.30 % > 99.11 % > 97.67% > 95.38 %) respectively. The best combined
treatments for removal % of heavy metals was founded with the combined treatment
(Af + Bacillus spp.) with Co*? ion (99.91%). The lowest removal % was observed
with the treatments (Af+ Bacillus spp.) and (Af + B. cereus) with Fe*? (95.19%).
Also, when used the combined of Azolla filiculoides fronds as dry (Ad) with
the isolated bacteria (Bacillus spp., B. cereus & B. altitudinis) the results were
obtained that the removal % of heavy metals arranged from the high to low (from
99.88% for Co*? to 94.40% for Fe*?) as followed Co*? > Cd*? > Zn*? > Pb*? > Cu*? >
Fe*?. The all combined treatments of Bacillus spp., B. cereus and B. altitudinis + Ad
with Co™ showed highly removal % (99.92 %, 99.86% and 99.86%) respectively.
The lowest removal % by the above mentioned combined treatments mean were
recorded with Fe*? (94.40%).
Key words: Bioremediation, Phytoremediation, Heavy metals, toxicity, Industrial
Wastewater, Effluent, Bacillus spp., Bacillus cereus, Bacillus altitudinis, Azolla

filiculoides.
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