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Steps

1. Verification of the feasibility of wastewater treatment through
laboratory tests : tests done on printing companies that are not
SCR (Stamperia of Cassina Rizzardi) , the chosen company, but
they have similar wastewater composition

2. Characterization of the chosen company (SCR) and definition of
possible future scenarios

3. Design and construction of demonstration plant

4. Conduction , problems encoutered and future perspectives
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Company characterization

The characterization was carried out on two fronts :

1. Collection of data referring to the year 2017 , concerning :

- The production process scheme

machines hours and cycles

meters and weight of fabric worked for each machine

- The use of production reagents purchased or formulated on site

- The water and urea flows within the company

2. Sampling and analysis of the incoming and outgoing water to all the

machines (production steps) in order to perform a mass balance on the

most important chemical -physical parameters (September 2017 ï June

2018 ) :

- Consumption rates of water

- COD, TKN, NNH4, pH, T, SST, P, conductivity and color
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Company characterization ïCollected data

The production process is

schematized in this graph in which all

the production departments and the 

fabric meters manufactured for each 

type of process are highlightened

Fibre Type

(%)

on total weight 

manufactured

Cotton (CF) Fabric 53.62

Viscose (VF) Fabric 1.96

Polyester (PEF) Fabric 27.39

Silk (SF) Fabric 2.72

Lycra (LF) Fabric 14.30

TOTAL 100
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Company characterization ïCollected data

WATER 
FLOW 
CHART

NITROGEN 
FLOW 
CHART
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Company characterization ïCollected data

WATER CONSUMPTIONS 

Water type

W1 

Water type

W2
Total water consumption

m3 tot/y m3 tot/y m3 tot/y % m3/y l/mt l/kg

General facilities 3'245 24'536 27'781 7.7 2.3 13.3

Preparation 1'048 2'910 3'958 1.1 0.5 3.1

Printing 100ô700 0 100ô70028 11 64.3

Steaming 0 0 0 0 0 0

Fabric washing 137ô28987ô319224ô60862.5 21.5 126.5

Finishing 1'539 550 2'089 0.6 0.2 1.3

Total 243ô821115ô315366'238 100.0 29.3 171.9
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Company characterization ïAnalysis performed

The company doesnôthave its own wastewater treatment plant but has an
equalization tank of about 1400 m 3 which collects all the process wastewaters
before discharging it to the Livescia municipal wastewater treatment plant

The analysis carried out from September 2017 to June 2018 on the mixed and
homogenized wastewater of the tank give the ratio of N-NH4/TKN = 0.66 with a
concentration of TKN ranging from 150 mgN /l to 250 mgN /l .

This concentration is higher than the authorized discharge
limit in the sewer (100 mgN /l), indeed today SCR discharge
with derogation

The analysis on individual wastewater gave the ratio N-NH4/TKN = 0.029

probably due to a hydrolysis reaction that takes place inside the equalization tank

where more than 60 % of organic nitrogen is ammonified (ureolysis ) .

The results of the analysis show that 80 -90 % of the company's load is due to the

washing phase, followed by the printing phase
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Company characterization ïScenarios

TARGET: Define the demonstration scenario starting from data collected

SCENARIOS

Á Scenario 0 actual scenario

Á Scenario 1 treat the final discharge after the buffer tank

Á Scenario 2 treat only fabric washing discharge

Á Scenario 3 treat only those discharges from the fabric washing process with 

the nitrogen concentration above 350 mg/l

Á Scenario 4 treat only those discharges from the fabric washing process with 
the nitrogen concentration above  1ô000 mg/l
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Scenario

0

Scenario

1

Scenario

2

Scenario

3

Scenario

4

Direct SCR discharge into the sewer 

Volume m3/y онпΩууу 0 млоΩтлннфмΩуппомпΩуру

COD kg/y оорΩонт 0 тоΩлмлнтмΩнофолмΩстф

COD mg/l мΩлон 0 704 929 958

N kg/y рнΩпуу 0 нΩсом ммΩсупноΩулу

N mg/l 162 0 25 40 76

N-NH4 kg/y мΩрлс 0 237 мΩлпр мΩоор

N-NH4 mg/l 5 0 2 4 4

SCR discharge to the on-site treatment

Volume m3/y 0 онпΩуууннмΩмурооΩлпомлΩлол

Volume m3/d 0 985 670 100 30

% on total SCR dischargevolume 0 100.00 68.08 10.17 3.09
COD kg/y 0 оорΩонтнснΩомтспΩлутооΩспт

COD kg/d 0 мΩлмс 795 194 102

COD mg/l 0 мΩлон мΩмус мΩфпл оΩорр

% on total SCR discharge COD load 0 100.00 78.23 19.11 10.03

N kg/y 0 рнΩпуупфΩурсплΩулпнуΩсул

N kg/d 0 159 151 124 87

N mg/l 0 157 190 637 852

% on total SCR dischargeN load 0 100.00 94.99 77.74 54.64
N-NH4 kg/y 0 мΩрлс мΩнтл 461 171

N-NH4 kg/d 0 5 4 1 1

N-NH4 mg/l 0 29 25 11 6

% on total SCR discharge N-NH4 load 0 100.00 84.29 30.62 11.37

Final SCR discharge into the sewer

Volume m3/y онпΩуууонпΩуууонпΩуууонпΩуууонпΩууу

COD kg/y оорΩонтмупΩполнмтΩнуполсΩпутонлΩмур

COD mg/l мΩлон 568 669 943 986

N kg/y рнΩпуунмΩлтлннΩсотнуΩлнфорΩнуу

N mg/l 162 65 70 86 109
N-NH4 kg/y мΩрлс тΩфпу тΩттф тΩмуф рΩспс

N-NH4 mg/l 5 24 24 232 17

ü In all Scenarios 
(except the 4 th ) SCR 
respects the Total 
Nitrogen discharge 
limit

ü In Scenario 1 is 
feasible without 
changes in the 
company sewage 
system.
In Scenarios 2, 3 and 
4 it is necessary to 
create a separate 
sewer system

RESULTS
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RESULTS

The comparison of the data collected during the 2017 -2018 sampling 
campaign and those acquired during the experimentation showed a 
change in the relationship between COD and TKN

2018 COD/TKN = 6.37 gCOD/ gTKN of which 3.78 gbCOD / gN

2020 COD/TKN = 4.72 gCOD/ gTKN of which 2.22 gbCOD / gN

Difference due to the fact that the company has increased the use of 
digital printing .

The data indicate the presence of 53% of recalcitrant COD which makes 
the wastewater difficult for a traditional nitro -denitro application but 
makes it good for treatment with Anammox
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Demo Plant

FEEDING TANK

REACTOR

GASOMETER

WASTEWATER 
TANK

DOSAGE TANK
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Feeding tank
Å The factory wastewater is 

pumped from the equalization 
tank to feed tank; the filling is 
regulated by limits defined by 
automation thanks to the 
presence of an analogic 
pressure gauge

The feeding tank is insulated and equipped with a 
coil cooling system and a steam heating system. 

Å In the feed tank a centrifugal 
pump keeps mixed the 
wastewater

Å A micronutrient solution is also 
dosed into the tank

0
0

WPB/ESECUTIVO-FINALE/S285PR50001 R3 PeID Feeding System.pdf
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The reactor has a recirculation 
line that was equipped with:
1. pH, redox, dissolved 

oxygen, ammonia and 
nitrate probes to monitor 
the parameters necessary 
for good bacterial activity 

Nitrogen recirculation takes place thanks to K1 blower 
and 9 microbubble plates placed at the base of the 

reactor, capable of distributing the nitrogen uniformly 
and keeping the granules under stirring

2. Dosage points of reagents 
such as antifoam and acid 
(hydrochloric acid) and 
base (caustic soda) to 
adjust the pH 

Reactor tank


