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Abstract
The aim of this work was to design a quick and reliable method for the evaluation and classification of wastewater

streams into treatable and non-treatable effluents for reuse/recycling. Different chemometric methods were used for this

purpose handling the enormous amount of data, and additionally to find any hidden information, which would increase

our knowledge and improve the classification. The data obtained from the processes description, together with the 

analytical results of measured parameters' characterising the wastewater of a particular process, enabled us to build a

fast-decision model for separating different textile wastewater outlets. 

Altogether 49 wastewater samples from the textile finishing company were analysed, and 19 different physical chemi-

cal measurements were performed for each of them. The resulting classification model was aimed at an automated de-

cision about the choice of treatment technologies or a prediction about the reusability of wastewaters within any textile

finishing or other company having similar characteristics of wastewater streams.

Keywords: Textile finishing wastewater, water-quality, chemometrics, multivariate data analysis, classification, waste-

water treatment

1. Introduction

The textile industry is a very diverse sector in terms
of raw materials, processes, products, and equipment.1,2

Although there are a large variety of processes and tech-
nologies within the textile industry, this sector can be
roughly categorized into dry and wet processing. Wet pro-
cessing, also called textile finishing, is the most water, en-
ergy, and pollution-intensive, consuming up to 800 L of
water per kg of fabric and a huge variety of chemicals
(10% to over 100% of the cloths’s weight).2–4 The waste-
water differs greatly in composition, due to the differences
in processes (preparation, dyeing, finishing, sizing, and
other operations), and the equipment.5 In Europe, 108 mil-
lion tons of wastewater is produced on a yearly basis and
36 million tons of chemicals and auxiliaries have to be re-

moved from the textile wastewaters. These wastewaters
are heavily charged with unconsumed dyes (up to 50%)
and other chemicals (salts, acids, bases, surfactants, me-
tals, organics, biocides, persistent organic pollutants,
etc.). Metals like zinc, cobalt, chromium, mercury, copper
and lead can also be found in textile wastewaters. 

The textile finishing industry, in most cases, just
neutralizes the wastewater and, without any other treat-
ment on site, sends it to a municipal wastewater treatment
plant.6,7

Therefore, the amount of water discharged and the
chemical loads of the textile effluents are of major envi-
ronmental concern throughout the textile finishing indu-
stry.3,8 Besides, the recycling of wastewater is becoming a
necessity, but it must be realised in a safe way, whilst
maintaining product quality and process stability at the sa-



2. 2. Chemical Analyses

Standard analytical methods were used for the deter-
minations of total nitrogen20, chemical oxygen demand21,
turbidity22, measurements of decolouration,23 by measu-
ring absorbance at three standard wavelengths according
to environmental legislation: 436 nm, 525 nm, and 620
nm, and electrical conductivity.24 The contents of Na and
K were determined by atomic absorption spectrometry
(AAS), using the PerkinElmer 1100 B atomic absorption
spectrometer.25,26 The determination of pH,27 the metal
contents28, and the volatile and totally suspended solids29

were also determined according to the standard ISO met-
hods. 

The absorbance was measured using an Agilent
8453 UV-Vis spectrophotometer (Agilent Technologies,
US). The determinations of the Ba, Cu, Mn, Sr, Fe, Al,
and Ca contents were carried out using inductively cou-
pled plasma optical emission spectrometry (ICP-OES),
Optima 5300 DV (PerkinElmer, US). The total nitrogen
was determined using the Kjeldahl method and also with a
TOC/TN analyser (multi N/C 2100/2100 S from Analytik
Jena, Germany).

2. 3. Statistical Treatment of the Data 

49 samples of textile wastewater from one Slovenian
textile company were characterised in regard to 19 chemi-
cal and physicochemical properties (Table 2) . The enu-
merated variables were the vector representation of the
components of each textile wastewater sample to be used
for further chemometric analysis. Firstly, the exploratory
analysis of available data was performed to identify out-
liers and to examine the normality of variables by using
Kolmogorov-Smirnov test. The results from all measure-
ments were explored by analysis of variance (ANOVA),
non-parametric tests, correlation analysis, and multivaria-
te data analysis methods.30 The principal component
analysis (PCA) and cluster analysis (CLU) were applied
to examine the natural grouping of the textile wastewater
samples as well as the relationships among the studied va-
riables. The linear discriminant analysis (LDA) was used
for the classification of textile waste waters into two cate-
gories according to their pollution and thus, the possibility
of their treatment. All PCA and LDA calculations were
accomplished with the IBM SPSS Statistics 21 and STAT-
GRAPHICS Centurion statistical software; Microsoft Ex-
cel was used for the data preparation and results outputs. 

3. Results and Discussion

3. 1. Exploratory Data Analysis
The available data of 49 textile effluent samples

from 9 outlets (labelled as OUT 1, OUT 2,…,OUT 9) re-
presenting different processes and equipment (Table 1)
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me time.9 It is because of the diversities of processes and
constant change (monthly, seasonally, yearly) in produc-
tion that it is impossible to use only one treatment method
or to find a treatment solution suitable for all finishing
companies, as well as from financial point of view. 

An individual approach is necessary and the charac-
terisation of major waste effluents is important for finding
the most appropriate wastewater treatment/or treatment
train solutions. Chemometric methods were applied for
the characterisation and discrimination of different waste-
water samples.10–18

Textile waste-effluents were gathered from different
textile processes, dyeing, bleaching, scouring, and was-
hing. Firstly, dyes and different auxiliaries (organic acids,
defoamers, diluents, oxidizing/reducing and fixing
agents) are pollutants generated during the dyeing pro-
cess. Bleaching is commonly used for removing the natu-
ral colouring of fibers. Auxiliary inorganic chemicals 
(NaCl, Na2SO4, Na2SO3, NaClO, NaClO2, Na2CO3,
Na2SO4, Na2S2O4, NaNO2, H2SO4, HCl, NaOH, NaHSO3,
H2O2, SO2, trace metals) and surfactants are also used and
released into the wastewater. Then, scouring is the pro-
cess for removing different impurities from natural and
synthetic materials. Scouring effluents contain oils, fats,
waxes, minerals, detergents or soaps, and pesticides. Also
de-sizing is the process of removing the size-chemicals
from the textile. Wastewater from this process contains
different additives, surfactants, enzymes, acids or alkalis,
as well as the sizes themselves. And finally, washing is
normally carried out in hot water in the presence of a
wetting agent, and detergent. The detergent emulsifies
the mineral oils and disperses the non-dissolved pig-
ments.6

The intention of this work was to find correlation
between different textile processes’ outlets (Table 1) and
the measured properties. In addition, a further task was to
perform the classification of wastewaters into treatable
and non-treatable wastewater streams for reuse/recycling
purposes within any textile company, using different tech-
nologies including membrane and biological treatments,
advanced oxidation processes (AOPs) or evapoconcentra-
tion.

2. Experimental

2. 1. Waste Water Samples
A standard method was used for sampling.17 49

textile wastewater samples were collected in 1000 mL
polyethylene bottles at the outlets of each process mac-
hine described above and presented in Table 1, namely
from dyeing, bleaching, scouring, de-sizing and was-
hing. The number of samples is presented in the legend,
below Table 1. 

All glass and plastic wares used for sampling and
analyses were rinsed with milli-Q water.
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were analysed. Departures from normal distribution, iden-
tified by Q-Q plots and Kolmogorov-Smirnov test of nor-
mality (p < 0.01), were observed for all descriptors except
for pH. In the case after examining the separated data of
OUT1 were examined, according to the Kolmogorov-
Smirnov test, all the descriptors except Fe, Turb, and
COD, were found to be abnormal (p < 0.01). Indeed, the
large skewness and kurtosis were evident (Table 2); there-
fore also the non-parametric methods were applied for
statistical examination of data.

3. 2. ANOVA and Non-parametric Tests

The effect of the target categorical variable (factor)
Outlet upon the measured variables in the textile samples
was investigated by ANOVA in order to discover statisti-
cally significant differences between the samples grouped
into nine categories of Outlet. In addition, non-parametric
tests of Kruskal-Wallis and Mann-Whitney (for pair wise
comparisons) were carried out.30

In ANOVA, five descriptors were found signifi-
cantly influenced by the Outlet factor (Table 3), namely
Sr, Fe, TN, pH and COD (p < 0.05). Although, in case of
the non-parametric Kruskal-Wallis test, the factor Outlet
was found statistically significant (p < 0.05) in all variab-
les except for Mn, Al, A525 and A620. However, accor-
ding to the Mann-Whitney test, the factor Outlet was sig-
nificant in almost all variables except for A620 when con-
sidering all pair-wise comparison of Outlet categories
(Table 3). The first (OUT 1) and second category (OUT 2)
could be considered as similar, because no statistically
significant difference was proved. On the contrary, the
first category (OUT 1) was markedly diverse from all ot-
her groups excepting OUT 2. Interestingly, OUT 2 diffe-
red significantly only from OUT 4 or OUT 5 concerning
few variables and similar situation was obvious when con-
sidering all other Output categories (Table 3). 

3. 3. Correlation Analysis

Next step was to investigate the interrelations among
all descriptors investigated by Spearman correlation analy-
sis. Mutual correlation was sought for all the measured va-
riables. The highest correlation coefficients (Table 4) for
the data of 49 textile wastewater samples were found bet-
ween the variables A525 and A436 (r = 0.96), between Na
and Cond (0.88), between TSS and VSS (0.91), between K
and Ca (0.82), and between Sr and Ca (0.95).

The content of sodium in effluent samples was very
high, because during the processes such as dyeing with
reactive or vat dyestuffs, different chemicals are added
such as sodium chloride, sodium hydroxide, sodium car-
bonate and sodium sulphate. These chemicals were also
responsible for high electrical conductivity due to the so-
dium, chloride, carbonate, hydroxide, and sulphite ions in
the above mentioned samples. 
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3. 4. Principal Component 
and Cluster Analysis
Principal component analysis (PCA) is an unsuper-

vised method used for analysing the structure in multiva-
riate data sets. It is a basic way used for characterising
multidimensional data, providing a satisfactory represen-

tation of the studied objects by projecting the original da-
ta set from the high dimensional space onto the lower di-
mension space. Thus, PCA can transform data from multi-
dimensional space into two dimensions without losing
considerable amount of information. Moreover, in the
PCA bi-plot, demonstrating simultaneously the objects

Table 2. Basic statistical parameters for the distribution of measured chemical and physicochemical properties in textile effluent samples/outlets

from one Slovenian textile company (n = 49).

Descriptor Abbreviation Units Min Max Mean Median S.D. Skewness Kurtosis
Barium Ba mg L–1 0 0.08 0.01 0.002 0.02 2.32 4.89

Copper Cu mg L–1 0 0.30 0.03 0.002 0.06 2.69 7.79

Manganese Mn mg L–1 0 0.23 0.03 0.007 0.06 2.24 4.08

Potassium K mg L–1 0.12 620 70.73 3 161.52 2.65 5.85

Strontium Sr mg L–1 0 0.29 0.04 0.013 0.06 2.58 7.47

Iron Fe mg L–1 0 0.44 0.09 0.032 0.11 1.48 1.62

Aluminium Al mg L–1 0 0.43 0.05 0 0.09 2.71 7.66

Sodium Na mg L–1 80 17000 1544.96 300 3424.22 3.34 11.49

Calcium Ca mg L–1 0 450.50 17.45 5.855 63.87 6.76 46.69

Total Nitrogen TN mg L–1 1.03 297.12 38.11 4.360 70.67 2.36 5.16

pH pH – 2.1 12.60 8.09 8.200 2.81 –0.42 –0.78

Conductivity Cond μS cm–1 105 83800 8004.84 1002 17254.77 3.15 10.35

Turbidity Turb NTU 1 168 25.22 8 38.51 2.23 4.56

Chemical oxygen demand COD mg L–1 6 6700 1087.76 347 1511.62 1.88 3.34

Total suspended solids TSS mg L–1 3 1183 99.98 28 215.43 3.87 16.00

Volatile suspended solids VSS mg L–1 3 1042 81.08 22 197.90 3.93 15.77

Absorbance at 436 nm A436 – 0 3.99 0.30 0.022 0.78 4.15 17.41

Absorbance at 525 nm A525 – 0 4.14 0.28 0.290 0.83 4.24 17.93

Absorbance at 620 nm A620 – 0 2.52 0.12 0.013 0.41 5.11 27.66

Table 3. Summary of investigated waste water samples with the mean values for each category of Output. The statistically significant results of

Kruskal-Wallis test for variables are denoted bold (p < 0.05).

Descriptor* Outlet label/ category code

OUT 1/1 OUT 2/2 OUT 3/3 OUT 4/4 OUT 5/5 OUT 6/6 OUT 7/7 OUT 8/8 OUT 9/9

Bab 0.024,5,7,9 0.03 0.00 0.011 0.001 0.00 0.001 0.00 0.001

Cub 0.063,4,5,6,7,8,9 0.01 0.001 0.031 0.021 0.001 0.001 0.001 0.001

Mn 0.067 0.06 0.00 0.01 0.01 0.00 0.001 0.00 0.00

Kb 168.643,4,5,7,8,9 53.674,5 1.231 1.441,2 4.961,2 21.64 0.411 1.111 1.631

Sra,b 0.083,4,5,7,8,9 0.05 0.011 0.011 0.011 0.02 0.001 0.01 0.011

Fea,b 0.173,4,5,7,8,9 0.11 0.011 0.051 0.051 0.08 0.021 0.001 0.001

Al 0.05 0.05 0.08 0.04 0.016 0.0495 0.01 0.11 0.12

Nab 3515.794,5,7,8,9 1133.33 310.0 238.571 231.861 300.00 96.671 95.001 127.501

Cab 38.703,4,5,7,8,9 15.685 2.671 2.631 3.391,2,7 6.45 0.291,5 1.131 2.261

TNa,b 90.163,4,5,6,7,8,9 7.92 2.3401 9.021 2.751 2.891 2.831 2.371 6.111

pHa,b 9.834,5,7,9 7.63 9.40 7.501 6.931 7.65 60.301 6.20 5.101

Condb 18672.114,5,6,7,8,9 5950.67 1061.50 1218.141 484.861 511.501 427.01 435.01 599.251

Turbb 47.214,5,9 50.33 3.0 10.291 7.861 4.50 8.67 2.50 3.751

CODa,b 2289.323,4,5 628.67 57.501 326.141 242.571 247.00 337.33 308.0 424.75

TSSb 217.473,4,5,7,8,9 110.334,5 5.01 20.431,2 14.431,2 41.50 13.331 7.001 11.251

VSSb 175.263,4,5,7,8,9 68.0 8.01 17.001 13.571 58.0 13.331 4.001 11.251

A436b 0.624,7,8,9 0.134 0.15 0.021,2 0.22 0.20 0.031 0.021 0.021

A525 0.554,9 0.07 0.09 0.011 0.22 0.43 0.02 0.02 0.021

A620 0.07 0.04 0.00 0.01 0.02 0.70 0.01 0.02 0.02

* Descriptors and their units are introduced in Table 2.      a Statistically proved significant effect of Outlet on the descriptor (tested by ANOVA).
b Statistically proved significant effect of Outlet on the descriptor (tested by Kruskal-Wallis test).      1,2,3,4,5,6,7,8,9 The median of the given category

is significantly different from the median of the coded category (tested by Mann-Whitney test).
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and the variables, it is possible to detect those variables,
which are associated with the formed group of closely lo-
cated objects (samples) and in this way the mutual rela-
tionships among the objects and variables can be discove-
red.30,31

The qualities of the textile wastewaters depended on
the different textile processes and consequently, different
wastewater outlets. According to the results of non-para-
metric tests, the first outlet (OUT 1) was always the most
polluted one. All other outlets were less polluted as their
composition was influenced by the rinsing processes.
PCA was applied on a matrix composed of 49 × 19 ele-
ments, i.e. 49 rows represented the textile wastewater
samples characterised by 19 variables. Column stan-
dardisation of the data was used, which meant that the
mean values for each column were subtracted from the 49
individual elements and divided by the column standard
deviation.

The PCA bi-plot of first two PC’s accounting 60.0
% (PC1 36.6 % and PC2 23.4 %) of data variability is
shown in Figure 1. The bi-plot displays the positions of
the 49 wastewater samples, as well as 19 original variab-
les. It can be seen that the first component PC1 was asso-
ciated with a group of closely located, and hereby positi-
vely correlated, variables COD, TSS, Sr, TN, Ca, Ba, Mn,
Fe, VSS and K. The second component PC2 mainly repre-
sented advanced descriptors Cond, Na, A620, A525, A436
and Ca showing their positive correlation. The textile wa-
stewater samples, separated from the main central cluster
and distributed within the region of larger PC1, and also
the PC2 values, were collected from the first wastewater
outlet (labelled by number 1 in Figure 1). These textile
wastewater samples were highly polluted since their
COD, TN, and VSS were well-above the mean values.

Figure 1. Bi-plot for the 49 textile wastewater samples from nine

different textile effluent samples (outlets) (1 – first outlet OUT 1, 2

other outlets OUT 2-OUT 9). IBM SPSS Statistics 21.

Additionally, the results of PCA are in good agree-
ment with the results of cluster analysis (CLU) when va-
riable clustering was performed. Clustering techniques
comprise unsupervised chemometric procedures that in-
volve a measurement of the distances or the similarities
between the objects to be clustered. The objects; but also
the variables; are grouped in clusters in terms of their
nearness or similarity.32,33 The Ward’s method, as the most
effective agglomerative clustering algorithm, and the

Table 4. Correlation coefficient matrix for selected descriptors in textile effluent samples. All statistically significant Spearman correlation coeffi-

cients (p < 0.01) are marked bold and the highly statistically significant Spearman correlation coefficients (r ≥ 0.70) are subsequently marked with

star (*).

Ba Cu Mn K Sr Fe Al Na Ca TN pH Cond Turb COD TSS VSS A436 A525 
Cu 0.66
Mn 0.70* 0.61
K 0.43 0.47 0.43
Sr 0.65 0.65 0.60 0.78*

Fe 0.62 0.59 0.74* 0.55 0.67
Al 0.53 0.30 0.34 –0.02 –0.01 0.20

Na 0.37 0.41 0.16 0.61 0.64 0.41 –0.04

Ca 0.66 0.60 0.66 0.82* 0.95* 0.72* 0.09 0.62
TN 0.58 0.61 0.52 0.61 0.71* 0.67 0.02 0.66 0.68
pH 0.08 0.22 –0.07 0.41 0.19 0.29 0.12 0.59 0.22 0.38
Cond 0.48 0.53 0.24 0.66 0.72* 0.51 –0.03 0.88* 0.68 0.79* 0.61
Turb 0.65 0.54 0.63 0.43 0.52 0.73* 0.20 0.34 0.56 0.66 0.14 0.40
COD 0.45 0.32 0.37 0.45 0.66 0.53 –0.22 0.48 0.60 0.68 0.09 0.56 0.56
TSS 0.64 0.57 0.49 0.59 0.70* 0.60 0.04 0.56 0.71* 0.67 0.29 0.67 0.62 0.63
VSS 0.75* 0.62 0.69 0.47 0.67 0.67 0.22 0.40 0.70* 0.64 0.10 0.51 0.74* 0.62 0.91*

A436 0.24 0.24 0.10 0.63 0.53 0.35 –0.13 0.66 0.53 0.53 0.34 0.61 0.31 0.24 0.40 0.28

A525 0.14 0.10 0.04 0.58 0.44 0.27 –0.22 0.56 0.46 0.46 0.25 0.50 0.26 0.23 0.34 0.22 0.96*

A620 0.16 0.23 0.17 0.50 0.40 0.30 –0.17 0.35 0.40 0.48 0.07 0.32 0.32 0.39 0.41 0.32 0.66 0.74*
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squared Euclidean distance (as the similarity measure)
were applied (Figure 2). 

In case when the clustering the textile effluent sam-
ples was made, a separate cluster of almost all samples
originating from OUT1 was recognizable in the grapfical
output of CLU – dendrogram (the plot not shown). Thus,
similarly to the PCA results, a natural grouping of the
most polluted samples was found in the space of the
analysed descriptors. 

In addition, in case of clustering the descriptors, two
separate clusters of the variables were observed, as in
PCA. It is worth noting, however, that the role of PCA is
not to separate the samples by categories, it should just
display the natural proximities among the samples, among
the descriptors, and also among the samples and the des-
criptors.

3. 5. Linear Discriminant Analysis 

Linear discriminant analysis (LDA) is a frequently
used supervised pattern recognition method in which a
classification model is constructed using the data of the
objects pre-categorized into known categories and the cal-
culation algorithm is trained to discriminate the objects
into the given categories (groups). It is based on the deter-
mination of linear discriminants, which maximize the ra-
tio of between-class variance and minimize the ratio of
within-class variance. LDA is to be considered as a di-
mension reduction method. For feature reduction, it is ne-
cessary to determine a smaller dimension hyper plane on
which the points will be projected from the higher dimen-
sional space. LDA selects directions, which achieves ma-
ximum separation among the given classes.34

According to chemometric analysis done all the re-
sults indicated that the more-polluted textile wastewater
effluents came from the first outlets (OUT 1) after reacti-
ve dark, medium and light dyeing, vat medium dyeing,
bleaching, scouring, desizing, and washing processes.

All these effluents contained high- concentrations of
inorganic salts (NaCl, Na2CO3, Na2S2O4), dyestuffs
(reactive, vat), alkalis (NaOH), stabilizers, auxiliaries,
and different agents (dispersive, complex, reducing, oxi-
dising). Textile outlet effluents from the above mentio-
ned processes were highly concentrated and could be
treated with proper technology, such as evapoconcentra-
tion. All other textile effluents (OUT 2 - OUT 9), less
loaded with pollutants, especially inorganic salts, dyes,
and alkalis, could be treated with advanced oxidation
processes (AOPs) or membrane technologies, regarding
to the maximum permitted value of certain parameters
for selected technologies. 

Processes using membranes provide very interesting
possibilities for the separation of those hydrolysed dye-
stuffs and dyeing auxiliaries that simultaneously reduce
the colouration and the ratio of biological to chemical
oxygen demand of the wastewater; however, high concen-
trations of dyestuffs and salts in textile effluents have
harmful effects on membranes.35–38 The choice of the
membrane process must be guided by the quality of the fi-
nal product.35 AOPs are used for the removal of COD,
TOC, dyestuffs, phenol compounds, endocrine disrupting
chemicals, and other recalcitrant organic chemicals from
industrial and municipal wastewaters.39 As known, AOPs
are ineffective for treating highly-concentrated effluents,
containing organic compounds with basic pH.40

For the purpose of classification of wastewater sam-
ples according to the possibilities of their treatment, alto-
gether 49 textile samples were divided into two categories
(Figure 3): (1) non-treatable wastewaters for recycling –
more polluted textile wastewater effluents (originated
from the first outlet (OUT 1) and (2) treatable wastewaters
– less-loaded with pollutants (textile effluent samples
from others outlets OUT 2- OUT 9). The stepwise selec-
tion method was used for reducing and optimising the set
of 19 descriptors and the validation of the LDA model was
accomplished by the leave-one-out method. 

Figure 2. Dendrogram – the graphical output of the descriptors’ clustering.
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The results of discrimination of waste water samples
into two categories related to their treatment were satisf-
ying using only eight variables as inputs: TN, Fe, Sr, pH,
Cond, Na, Mn and A525. In total, the classification rate
was 98.0 % (one sample was not correctly classified) by
model building (training subset of data) and 95.9 % (two
samples were not correctly classified) for leave-one-vali-
dation. Thus, the calculated discrimination function ex-
tracted the main information considering the textile wa-
stewaters’ pollution characterised in terms of numerous
physicochemical properties analysed. 

4. Conclusions

A quick and reliable method for the quality eva-
luation and classification of wastewater into treatable
and non-treatable wastewater streams for reuse/recyc-
ling purposes, using foreseen technologies such as
membrane processes, AOP, and evapoconcentration was
presented. Several chemometric methods were applied
in order to visualize multivariate data and to enable
quick classifications of the textile wastewater samples,
in regard to textile process wastewater outlets. This
classification helped us to find the best treatment solu-
tion for the reuse of treated water in textile finishing
processes (wastewater recycling). As expected, the most
polluted textile wastewater effluents with high electrical
conductivity derived from the first outlets after the dye-
ing process (reactive and vat dyes), then after bleaching,
scouring, desizing and washing processes. These textile
wastewater outlets could be treated with evapoconcen-
tration, with regard to their complex compositions (high
concentrations of inorganic salts, dyestuffs, alkalis, sta-
bilizers, auxiliaries, and different agents). Other textile
wastewater outlets were less loaded with pollutants, and
could be efficiently treated with AOPs or membrane
technologies.
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Povzetek
Namen dela je postaviti hitro in zanesljivo metodo za ovrednotenje in klasifikacijo odpadnih vod v tak{ne, ki jih lahko

obdelamo in ponovno uporabimo in tak{ne, ki jih ne moremo obdelati.

Za obdelavo velike koli~ine podatkov smo uporabili razli~ne kemometrijske metode, s katerimi smo poiskali skrite in-

formacije, ki pripomorejo k pove~anju znanja in izbolj{anju klasifikacije. Podatki o procesih skupaj z analitskimi rezul-

tati merjenih parametrov, ki opisujejo odpadno vodo iz posameznega procesa, omogo~ajo zgraditi model hitre odlo~itve

za lo~evanje razli~nih iztokov tekstilnih odpadnih vod.

V 49 vzorcih odpadnih vod tekstilne tovarne smo analizirali 19 razli~nih fizikalno kemijskih parametrov. Klasifikacijski

model daje mo`nost avtomatskega odlo~anja o izbiri tehnologije ~i{~enja ali o napovedi ponovne uporabe odpadnih vod

v kateri koli tekstilni ali drugi tovarni, kjer imajo odpadne vode podobne karakteristike.


