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INTRODUCTION ’

/Fhis study explores how multivariate statistical methods can be used to better understand and monitor texth
wastewater treatment. The research was carried out using wastewater samples collected over one year from an
industrial treatment plant connected to a textile facility. Several important water quality parameters were
monitored, including chemical oxygen demand (COD), turbidity, chlorides, sulphates, nitrogen compounds,
phosphates, phenols, and detergents. Pearson correlation analysis and multiple linear regression were used to
examine how these parameters are related and whether some of them could help estimate organic load more
quickly. The results show that statistical analysis can provide useful insight into the behavior of textile wastewater
and support more effective process monitoring. This approach may help operators detect changes in wastewater
\quality earlier, improve treatment performance and manage industrial wastewater in a more sustainable way. /
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MATERIALS AND METHODS RESULTS

Table 1. Characterization of Influent and Effluent Wastewater
Parameters (n=210)
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Influent Effluent
y — f\/. Parameter Unit Influent (Range) Effluent
ass _l.l.l_q (Mean % SD) (Mean+5SD) |  (Range)
B RN
=== m o = SRaVE i att o i = pH : 7.82+0.28 7.50 —9.02 758+012 |7.30-7.76
= MONITORING "~ CHEMICAL STATISTICAL
(Croatia) fie oy B el ANALYSIS Temperature | °C 2980 +1.45 | 26.70—32.70 18.20+1.30 | 16.00 — 21.50
Industrial wastewater Samples collected Comprehensive analysis Pearson correlation Lo mg/L Ll =iz S0 = 25000 Ao Lall=ong
treatment plant of and analysed over of key physical and and Multiple Linear Turbldlty_ - 17.5+58 6.0 —28.0 28+12 10-6.0
textile facility one year chemical indicators Regression (MLR) Susp. Solids mg/L 82.5+25.4 45.0 - 165.0 42.0 +30.9 5.0-135.0
& J \ J s J Chlorides mg/L 1285+ 142.5 1062 — 1672 980 + 165.2 654 — 1345
Sulphates mg/L | 785+ 123 37.3-97.9 62.4+108 |31.0-85.0
R R e S e PHYSICAL AND CHEMICAL PARAMETERS ANALYSED -------ceeeeemmemeniiie e, Ammonia mg/L 8.45+4.12 1.05-18.0 1.25+0.85 0.15-4.50
: o 5 Nitrates mg/L__ | 142+5.10 5.20 — 28.5 9.68+6.10 |0.33-25.0
é . @ ™, @ (5" H Nitrites mg/L__ [ 0.45+0.18 0.12-0.95 0.31+£024 | 0.07—0.69
N - v Phosphates | mg/L | 0.85+0.32 0.25 1.8 0.12+0.09 | 0.001-0.59
COD |  Turbidity Chlorides 4 TN (anllzﬁze/rg:r:'f(s)mc) i Phenols Tems: ature, Total Nitrogen | mg/L 8.1 + 10.4 152536 112 + 3.40 6.24 185
O e P e e e SR D SRR ' Detergents mg/L 3.25+ 1.85 1.06 —7.87 1.15+0.35 0.40 - 1.69
\ / mg/L  [0.42+0.25 0.13 - 1.60 0.18+0.08 [0.05-0.35
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A) TREATMENT PERFORMANCE B) CORRELATION ANALYSIS C) COD PREDICTION MODEL

Key treatment indicators (mean values)

Key Pearson correlations (p < 0.05) Multiple linear regression model
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=35 § urbidi
COD & Turbidity 0.58* y

COD (mg/L) 115.4 38.5 ¥ 66.6 % TN | R + 0.018 (Chlorides)

! ! | > 47 .
NH,-N (mg/L) 8.45 1.25 ¥ 85 % —— S + 2.38 (Detergents)
Phosphates (mg/L) | 0.85 0.12 ¥ 86 % | cob « Phenols 0.45 + 0.42 (Temperature)

. | L
Detergents (mg/L) 3.25 1.15 ¥ 65 % | Temperature < Chlorides -0.42

4 Model performance
]

Main outcome:
Stable pollutant removal and

Key finding:
Turbidity emerged as the strongest

compliant effluent quality. real-time proxy for COD monitoring. R2 0.54
/ A -
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