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1. Screening Bioassay
e — Table 1, The Highest Removal Efficiencies (RES) and Lowest Residual
= The obtained results show that all strains can consume the phenol from the water with Concentrations (RC) of Phencl in the Raw and Treated
Wjter at Different Exposure Times During the Screening Bioassay
different abilities (Table 1), where A4 being the most efficient after 24 hours compared X mat) ‘ o Exposurc
. . . O=r)
. to the other tested strains. A4 also showed the highest phenol RE% Strain —
Nonviohenol Phenol at Room Petrochemical . » w ighest p - ‘““‘“’"‘“:m
on eno . Concentration. 2225098806
Phenol yip Temperature Industry alios fhe 5= and & caponses duys AL 0394le 823257 <
= A2 and A9 showed the highest RE of phenol after 4 exposure days. But in general, AE 0296 B 5
A3 0.3507 84.273 3
ﬁ INTRODUCTION X( = strain A9 showed the highest ability among all tested strains. I B e
: - i = Therefore, the three strains (A2, A4, and A9) were selected for further treatment :: ‘;f;’: :ﬁ'_ :
= Water is very important in petroleum and petrochemical production processes. A10 0405 81839 s

investigations.

= Industrial wastewater contains a variety of organic compounds that must be treated L . . . .
= A2, A4 and A9 were molecularly identified (Table 2). The 16S rDNA sequences of three isolates were extracted partially and aligned with

effectively.
« Among the serious pollutants in the oil refinery and petrochemical industrial those sequences of Ribosomal Database available in the National Center for Biotechnology Information (NCBI) GenBank

wastewater, phenol is considered a highly concerned. 2. Batch Mode Remediation Process Using the Promising Candidates

= Phenol, also known as Hydroxybenzene, is an organic aromatic compound consists = Results obtained from the batch treatment for 5 days concluded that the mixed culture (A2, A4 and A9) is the most active and efficient for
of the attached hydroxyl group to aromatic hydrocarbon group. removing the included contaminants from phenol- contaminated effluent. It could achieve 98.85, 31.08, 45.83, and 45.83% removal
« It has hydroscopic properties in water and slightly in organic solvents that make of phenol, COD, BOD, and TDS, respectively.
them easily spilled or leaked into the surface water or inside ground water source. = All the parameters’ residues were below their MPLs (0.05, 80, 60 and 2000 mg/L) and complying very well with the Egyptian
= It is stable, more persistent in the environment and bio-accumulated in the food chain. environmental regulations for the safe discharge except TSS with 63.5% (by A4),IC. 266 mg/L and residue of 97 mg/L, which is 1.94-fold
= Phenol is one of the most hazardous organic pollutant in the petrochemical wastewater. higher than its MPL (50 mg/L).
It is classified as a priority pollutant due to its high toxic effects on animal and human health = The current study's findings confirmed that the proposed treatment system using the selected cultures, strain A9, in particular, is a highly
even at low concentrations, as well as its widespread distribution and persistence in the active, promising, renewable, and inexpensive biotechnology for the treatment of a wide range of contaminated industrial wastewater.
environment.
= Several methods have been developed to remove phenol from wastewater, including Table 2: ° sm‘m'y% of the Most Active Isolates with their Closest Neighbm
microbial degradation, chemical oxidation, photocatalytic degradation, ultrasonic degradation, Code Strain Similarity % |  Accession No.
enzymatic polymerization, membrane separation, and solvent extraction and adsorption. " Stutzerimonas chloritidismutans - RSSS1T s

= Biological treatment of wastewater is advantageous over physical-chemical treatment st AW- 1
because of its low cost, and as environmentally friendly approach. |

Sutzerimonas statzeriATCC 17588
qAIM OF THE WORK !( M T e 984 | RQII46

The present study aimed to investigate the ability and efficiency of biological treatment to A9 | Arthrobacter ruberstrain MDB1-42 1000 1) 3353145

remove and decontaminate phenol-contaminated wastewater using indigenous bacteria in a

free-living batch-mode bioassay. —
®A2 mA4 mA9 - Mix mControl A

——>IK MATERIALS & METHODS IR O A ]
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RE % of TDS

= Wastewater samples were collected from poly-vinyl chloride produ;ﬁon unit's effluent at a

major petrochemical company in the industrial city, Jeddah, Saudi Arabia.

= Phenol- contaminated wastewater was characterized physically, chemically, and

microbiologically to determine the degree of pollution, isolate and identify the most
promising indigenous phenol-degrading bacteria and to choose the best treatment method. [
= Ten indigenous microbial isolates (A1-A10) were isolated from the final drainage of phenol

1 2 Time [Days) 3 a s P,

mAZ mA4 mAI =Mix mControl B

contaminated industrial wastewater of poly-vinyl chloride production unit on nutrient agar

RE/I % of TSS

L ol =

(NA) plates under aseptic conditions using the standard pour plate standard technique. ii [ '

= Morphologically, isolates A5 and A6 proved being fungal isolates, therefore, they were 0 = + ‘} - ﬁ .. SeuS,, W + ‘s i 1 1- r }
excluded. \

= The rest 8 isolates (A1, A2, A3, A4, A7, A8, A9 and A10) were screened and investigated as

&

Time (Days) ) Fig 1. P =
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mA? mA4 WA9 = Mix mControl [

free-living, individual, or mixed cultures for bioremediation of phenol-contaminated
A2 mA4 =AY ©Mix HControl E
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wastewater in batch mode bioassays.

RE/I % of BOD

*Raw and treated effluents underwent wastewater characterization (temperature, pH,
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= The removal efficiencies of the tested parameters using the tested bacterial species were L Time (Days) )
computed to identify the most promising strains for the bioremediation process. [ =A2 =A% =AS o Mix mControl D’ 20
= Three strains (A2, A4 and A9) showed the highest removal efficiency of phenol during the 8 * 1 I I I 0 === e = ———
screening bioassay. Therefore, they were molecularly identified and chosen and used as ; z ' 20 ' ’ Time (Day:) ' ’ )
individual or mixed free-living cultures in an 8-day batch mode remediation process. £ . ii i i I a' T i . a B Fig. 3. RE% of TDS (A); RE/1% of TSS (B); BOD (C); COD (D) and the Total Phenolics
. . T! = ? = L. !!5 7 (E) in the Raw and Treated Wastewater at Different Exposure Times during the Batch
. e Do) ) Bioassay Using Unmodified Bacteria (Reading are Averages of 3 Replicates + SE)

DMK CoNCLUSION MK

= Biological remediation using phenol degrading- bacteria is highly effective, low-cost, and readily available technology for

phenol removal.
= The use of bacteria for the biodegradation of toxic pollutants presents an attractive chance to decontaminate the
environment, produce high quality effluents, complying with the environmental regulations for the safe drainage into

open environment.
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