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Biological removal of Phenol from strong wastewaters using novel MSBR
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In this study, the performance of a moving-bed sequencing batch reactor
(MSBR) that removes phenol from wastewater is presented. The effects of
phenol concentration (50-3325 mg L), filling time (0—4 h) and aerating time
(4-18 h) on the performance of the MSBR are given in terms of phenol and
COD removal efficiencies. Moreover, the effect of the moving media on the
overall performance of the reactor is also determined. The reactor can
completely remove phenol and COD at inlet concentrations up to
3000 mg phenol L' (6780 mg COD L™'), which was the inhibition
concentration, and with a 24-h cycle time. The filling time range tested here
did not significantly affect phenol or COD removal. The optimum hydraulic
retention time (HRT) for the MSBR is 40 h and the critical phenol loading rate
is 83.4 g phenol m—3 h—1, which gives a phenol removal efficiency of 99%.
The reactor can also withstand shock loads from slug feeding. The moving
bed contribution to phenol and COD removal efficiencies was up to 28.1 and
34.7%, respectively, at the phenol loading rate of 83.4 gm-3 h—1. The
findings of this investigation suggest that MSBR can be a robust and
promising process for effectively treating wastewaters containing inhibitor or
recalcitrant compounds in industrial settings.
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Phytoremediation of petroleum-polluted soils: Application of Plygonum
aviculare and its root-associated (penetrated) fungal strains for bioremediation of
petroleum-polluted soils
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Petroleum-polluted soils are a common disaster in many countries. Bioremediation of oil
contamination in soils is based on the stimulation of petroleum-hydrocarbon-degrading fungal and
microbial communities. A field study was conducted in a petroleum-contaminated site to find
petroleum-resistant plants and their root-associated fungal strains for use in bioremediation of
petroleum-polluted soils. Results and observations showed that the amounts of petroleum pollution
in nonvegetated soils were several times higher than in vegetated soils. Plants collected from
petroleum-polluted areas were identified using morphological characters. Results indicated that
seven plant species were growing on the contaminated sites: Alhaji cameleron L. (Fabaceae),
Amaranthus retroflexus L. var. retroflexus (Amaranthaceae), Convolvulus arvensis L.
(Convolvulaceae), Chrozophora hierosolymitana Spreg. (Euphorbiaceae), Noea mucronata L.
(Boraginaceae), Poa sp. (Poaceae), and Polygonum aviculare L. (Polygonaceae). The root-associated
fungi of each plant were determined and results showed the presence of 11 species that associated
with and also penetrated the roots of plants growing in the polluted areas. Altenaria sp. was common
to all of the plants and the others had species-specific distribution within the plants. The largest
numbers of fungal species (six) were determined for P. aviculare and Poa sp. in polluted areas.
However, the variation of fungal strains in the plants collected from petroleum-polluted areas was
greater than for nonpolluted ones. Culture of fungi in oil-contaminated media showed that all the
studied fungi were resistant to low petroleum pollution (1% v/v) and a few species, especially
Fusarium species, showed resistance to higher petroleum pollution (10% v/v) and may be suitable
for bioremediation in highly polluted areas. Bioremediation tests with P. aviculare, with and without
fungal strains, showed that application of both the plant and its root-associated fungal strains was
more effective than of the plant and fungi separately, and Fusarium species were the most effective.
Results indicated that fungal strains had the main role in bioremediation of petroleum-polluted soils,
but plant roots enhanced the process.
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Characterization of medical waste from hospitals in Tabriz, Iran
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Medical waste has not received enough attention in recent decades in Iran, as is the case in most
economically developing countries. Medical waste is still handled and disposed of together with
domestic waste, creating great health risks to health-care stuff, municipal workers, the public, and
the environment. A fundamental prerequisite for the successful implementation of any medical waste
management plan is the availability of sufficient and accurate information about the quantities and
composition of the waste generated. The objectives of this study were to determine the quantity,
generation rate, quality, and composition of medial waste generated in the major city northwest of
Iran in Tabriz. Among the 25 active hospitals in the city, 10 hospitals of different size,
specializations, and categories were selected to participate in the survey. Each hospital was analyzed
for a week to capture the daily variations of quantity and quality. The results indicated that the
average (weighted mean) of total medical waste, hazardous-infectious waste, and general waste
generation rates in Tabriz city is 3.48, 1.039 and, 2.439 kg/bed-day, respectively. In the hospital
waste studied, 70.11% consisted of general waste, 29.44% of hazardous-infectious waste, and 0.45%
of sharps waste (total hazardous-infectious waste 29.89%). Of the maximum average daily medical
waste, hazardous-infectious waste, and general waste were associated with N.G.O and private
hospitals, respectively. The average composition of hazardous-infectious waste was determined to be
35.72 % plastics, 20.84 % textiles, 16.70% liquids, 11.36% paper/cardboard, 7.17% glass, 1.35%
sharps, and 6.86% others. The average composition of general waste was determined to be 46.87%
food waste, 16.40% plastics, 13.33% paper/cardboard, 7.65% liquids, 6.05% textiles, 2.60% glass,
0.92% metals, and 6.18% others. The average bulk densities of total medical waste, hazardous-
infectious waste, and general waste were determined to be 99.58, 96.16 and 101.26 kg/m?,
respectively. Significant differences were observed between the medical waste characteristics of the
hospitals studied here and those reported in other studies. In conclusion, the characteristics of
generated medical waste, current environmental problems and strict budgets necessitate that the
implementation of efficient management, training, and segregation program be top priorities if we
are to minimize the treatment and disposal costs and reduce the risks of hazardous-infectious waste
in Tabriz city.
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Particulate airborn Fluoride from an Aluminum production plant in Arak-Iran

s Ol = (6 o e al =L LS 4abls 101, S
Research Report Fluoride :4, % ot
VYAY CIF

The total fluoride (F) content in particulate matter in the air at 20 sampling sites
in Arak city, which has the largest aluminum production plant in Iran, was
determined by ion chromatography /conductivity. Total F particulate content for
a 3 hr period was measured in triplicate every 10 days at each site at the same
time in July 2008. The maximum F content was 390.1 pg/m® and the minimum
was 3.2 ng/m3. The mean level was 73.43 pg/m°®.
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Fouling effects of humic alginic acids in nanofiltration & influent of solution
composition

Co AT gile =6 ol Cpranws 101, K0n
Desalination :« 25 ot
V00 IR

The objectives of this research were to investigate the combined and individual
influence of hydrophobic and hydrophilic fractions of NOM on the fouling of
thin-film composite nanofiltration (NF) membranes, and also the roles of
solution chemistry on the permeate flux and fouling. Combined fouling is
compared to the individual fouling behaviors (i.e., alginate or humic acid alone).
Experiments were conducted using a “cross-flow” pilot-scale membrane unit
with a full circulation mode. Fouling experiments were performed with
individual and combined humic acid and alginate.

The results demonstrated that increasing organic concentration increased greatly
the rate and extent of flux reduction. Individual alginate fouling was more
detrimental than individual humic acid fouling, and alginate exhibited greater
flux decline than humic acid fouling alone at the same conditions. A higher flux
decline was observed with increasing proportions of aliginate in combined
fouling. In other word, there are antagonistic effects during combined fouling
because the charge functional groups of two above foulants are negative and
increase electrostatic repulsion between two foulants and also foulant-
membrane. The flux reduction increased with increasing ionic strength, foulant
concentrations, and with lower pH. This observation implies the importance of
interaction between various foulants for deeper understanding of fouling
phenomena. The membrane fouling was largely dependent on organic properties
and fractions.
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