E-ISSN: 2959-6505
Volume 4, Issue 3, 2026
Page No: 156-168
AAJSR Website: https://aajsr.com/index.php/aajsr/index ‘
SJIFactor 2024: 5.028 ISI 2025: 0.915 0.76 :2025 (AIF) ) 80l Jalaa

Afro-Asian Journal of Scientific Research (AAJSR)
5 ) il 5 ol 5 ) 2

A Study of Certain Physical, Chemical, and Biological Properties of
Treated Water at the Wastewater Treatment Plant of the Libyan Iron
and Steel Company — Misrata

Ahmed Abdelnour Kindi ", Atiya Njea Abdulsslam Njea ?, Nasser Mohammed Diab °

'Department of Civil Engineering, Institute of Engineering Techniques, Zliten, Libya
’Department of Civil Engineering, Alasmarya Islamic University, Zliten, Libya

*Department of Civil Engineering, Institute of Engineering Techniques, Zliten, Libya

danay Aallaal) slyall A ol gl g Asilpanl g Ay 5udl) el g1 Glany A o
) pan — lall g QMM\Z.SJJJU@A\ i pal) olia dallaa

30bs deas pals i addghe (T 4l ae daal
L) il edpmnigl) lill Jal) sgaall cinal) duatigll anid?

Ll cuul) ¢Aaa Sl :UJAMY\ daalall 64.).134&” MA.\.@J\ (.wﬁz
Lo il 5 il byl Mall sgaall chinall oigl) andd

*Corresponding author: Ahmedkondi2001@yahoo.com

Received: May 20, 2026 Accepted: July 28, 2026 Published: August 14, 2026
Copyright: © 2026 by the authors. Submitted for possible open access publication under the terms
and conditions of the Creative Commons Attribution (CC BY) license
(https://creativecommons.org/licenses/by/4.0/).

Abstract

This study was conducted to characterize the physical, chemical, and biological properties of the treated
effluent from the wastewater treatment plant at the Libyan Iron and Steel Company (Misrata) between
March 1, 2022, and March 1, 2023. It aimed to assess the suitability of the treated water for various
uses by performing periodic tests and analyses, and by comparing the results against local and
international standards as well as the plant's design specifications. Several physical, chemical, and
biological properties were assessed, namely: temperature (t), total suspended solids (TSS), total
dissolved solids (TDS), electrical conductivity (EC), turbidity (TU), pH, biochemical oxygen demand
(BOD), chemical oxygen demand (COD), nitrate (NO3), nitrite (NOz), ammonia (NHs), total hardness
(TH), chloride (CI7), and total coliform bacteria and *E. coli*. The mean concentrations obtained were
compared against local and international standards as well as the plant's design specifications. The
results for t, TSS, TU, pH, NOs, NO2, BOD, and COD fell within permissible limits or slightly exceeded
them; however, the mean concentrations for TDS, EC, NHs, total coliform bacteria, and *E. coli*
significantly exceeded the permissible limits.

Keywords: Treatment plant; Wastewater; Electrical Conductivity; Ammonia; Coliform Bacteria.
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qumuss, s (D) aile25) 58 5 43 7 samsall (md¥) 2l 3 glad i)y Ansall Lpaparaaill Clinal sally
S ()J/eb.&-im ) 42 g sansall (aaBV) 2all ) gla alall o iall () G2t (USEPA, 2010) 4slll iliial sally
4 7 samal) (a1 2a e alall o gial) o) Lial ¢ (2013-769) Gl Gpuddll cilival sall ae &5l
S () ket s
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40 3318

20 E—
0
s uall dadll 5 Sl Aaidl) al) Jan gial)

O(out) dasall (pe A A0 dalleal) sleall
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Al Alie A (NH3) < lis) gl leal) T giall y dad el 2l 1(11) Jsé&

Total Hardness (TH) &) 5 juall |7

S Lilas Wie any ) (TH) 2SI 3 el <l jlid) w5 o8 o 0adf (12) JSall5 (3) Jssall o
-560) o b gy ddasall (e Aa Al dallaall obiadl e & (CaCOs Equivalent) sssllSI <l g S
TH Lo 530 45 )is ie 5 ¢(71.36) solkee al_ails (L/al 122le741.63) ale (lus Jass sia (Lial 224870
a8 anl) et 8 a3l (e Aasall dppenail) yulaall s il sally Aasall (e da Al Asllad) olpall cilie
(Todd and Mays, 2005) <aisi ae s (Boyd, 2000) s’ ae & el 5 (/o) 52:e200) 4 7 samsal
.(Very Hard) fan 3 e Caiad Adasall (e A LAl dallaal) slaall o)) Uaa g elall 3 e 4o jal G
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s uall dadll 6 S0 dadll ead) o gial)
0 (out) Aasall (e da Y Aallaall slsal)

Al ale 8 (TH) @l i) 2l Sluald) Jas giall g da Sels ‘f'ﬂ :(12) Jsé

Chloride (CI") x_sih .8

dad el (Ulfploaale771) Asase dad il il dulpall e Je Gl w5180 il jLaal el jal g
54 LS (266.74) e il ails (Sl 5aile?685.71) aill aenl ple oem Laus stas (Lol yaile2024)
bl 5 lial galls Aalladll olaadll e (A Cl7 il o dass gie 45 )lia die 5 (13) JS&lI 5 (3) Jsaall 8 (e
S (UWpl s2ale750) 4 7 samall (B 2all 5 lad 43} (a5 Adaaall dpapacall
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s _uall dadl Sl dadal)

O (out) daaall (e Ax LAl Aallaal) olsal)

(i) Ja gial)

Al clie A (CI7) @l jlaa) gl lead) o siall g 4ad efy 0l 3(13) J8&

sl pal) 5y JSA Aanall (e A AN dalleal slpall 4Ll ol 50 cl LA il 3(2) Joda

<y Al & Al el lhl) | e g gaad) ulhal) oY) dpalal)
NO2 NO3 sy e BOD (mawss¥) | (A gtgd)

(mg/l) | (mg/l) | COD (mg/l) (mg/l) (pH) A
0.18 19.50 62.67 22 7.6 2022 sl
0.17 18.20 51.67 20 7.54 By
0.16 18.10 55.33 21 7.69 sla
0.12 14.33 47.33 21 7.67 sHs
0.18 14.35 33 14 7.55 s,
0.20 15.18 39 12 7.27 bt |
0.17 15 35.5 12 7.59 B
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0.16 16.75 50 18 7.92 S
0.17 15.10 49 18 7.78 ed gl
0.16 14.00 72 30 7.84 assd
0.20 16.25 50 22 7.8 2023 b
0.18 18 46.33 17 7.88 n)
0.17 16.23 48.93 18.92 7.68 plad) Lo siall
0.02 1.91 15.95 8.74 0.24 s kel Sl i)
Ll 5y VS Alasdl) e A LAl dallaall sbuall Aiilal) (al 531 Cl sl il 1(3) st
FIWRET]
2551 4,181 3 juund) L g
ClI/(mgl/l) TH (mg CaCOsl/l) NHs (mg/l) )
1805.33 857.00 28.50 2022 ke
1699.25 725 18.75 Y
1502.25 700 27.50 sibe
1473.75 760 20.50 By
1623.25 765 12.33 pape
1779 767.50 6.33 oo |
1830.38 725 27.00 aaiane
1723.75 670 30.00 B
1615.25 657.50 41.00 sad gl
1701.75 735 51.50 assd
1581 740 60.50 2023 ks
1923.5 798 60 BB
1685.71 741.63 33.18 plad) Jaws sidll
266.74 71.36 19.05 s kel Gl i)

Biological Properties Tests 4ygall gal gdll <l Lid) .z

4 gl 5201 ) Adanall e A Had) Aallall olaal) e e sl ) 5y J sha Ay <l il 6] yal o3
TC oslsdl) b Sl KU asal) @l jlsidl =505 o8 cail<s (Total Coliforms Bacteria& E-Coli) & dLicidl
J< Ali10%%1.0175) sle olen hugia (AL100 JSU 413104%1.08-104%0.93) on W 75l
Lo clinll & E-Coli 45l sl L Sl il s ol s gl 55 i ¢(497.494) (s ke <l ails (LLL100
(L1000 JS 41310%%0.744) e obea bugdie (100 IS 41110%%0.86-10°%0.57) o
Al Cldial gally il 45 )l 2ie 5 (14) IG5 (4) sl (B O 8 WS (96.244) solbme Gl il
(Lle100 JV4182.0) 42 ¢ sanal) (oY) anll (o S el S wdll sea of 05 (2013-769) Gl
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TC& E-Coli (Cell/100ml)
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bl Ja giall

O (out) dasall (e A A dallaall olsall A (E-Coli) 3

il 8 (TC& E-Coli) < sl il b sia s 4ad ey ol 1(14) Jsd

Al 55 J3A Adanall (e dia A dallaal) slaall g gall a0 ) jlial il 1(4) Jg

JLEaY) JLEaY)
E-Coli TC E-Coli TC
Cell/100m| | Cell/100ml BYRA Cell/100ml | Cell/100ml gYRAl
790 10800 B 840 10800 | 2022y«
820 9800 b 5 720 9700 Y
810 10000 Dannd 780 10100 s
680 9300 2023 860 10500 55
760 10400 oA 730 10500 s
744.17 10175 plad) Lo siall 570 9600 e |
cal sy )
96.244 497.494 s ) °70 10600 Z

conclusion 4sila
Daaally g3 iy 5 Aol (e An HAT) Aadlaall olall & pall g A0S g 450 58l ) JLEAY] =35 SR (e

6 sl bl s TU 5_Sall s TSS Aallad) Laleall ol sall AU G g ) 55 () gl A 5ol 5 Adaall il sall 5
O sl 4a sansall 2 gaal) ava S NO2 il 5 COD GaansSY) e Slaasll bl 5 BOD gannsSY) e
NO3 < il s NH3 Wi se¥) &3] b ddau gie ddanall 5elS CuilS Lty <ol jdigall 038 &1 31 8 ddle dasall 36liS
25505 TDS 41l bl ol sl 5 EC 4l 5¢SH Al sill 1050 JS A 3) 5 (il d Tan Lmiie 3660 il
E-Coli 45558l Ly i<l s TC o5l sill L S S danll (8as 45 TH A0S 3 juall 5 CIT
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