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Certain European textile districts experience nitro-
gen-rich wastewater in concentrations not efficiently
supported by the local wastewater treatment plants.

How can DeNTreat address the problem?

Life DeNTreat technology aims at reducing the
amount of nitrogen content in urban wastewater in
a sustainable and cost-efficient way using an on-site
wastewater treatment module based on the anam-
mox microbial process (PN/Anammox process).

WASTEWATERCANDIDATES FORLIFE
DENTREAT ADOPTION

Four different wastewaters (WWs) discharged by
digital textile printing (DTP) companies have been

Table 1 - Characteristics of the four wastewaters studied.

Figure 1- SBR reactor (on the right) and control unit (on the left).

The operating conditions of the quick clinic tests
on the four WWs are reported in Table 2. From
preliminary experiments, the ranges of pH and DO
have been set in order to favour Anammox bacteria
overother species (NOB) and enhance the Anammox
activity. Onthe other hand, the duration of the cycles
has beenvaried according tothe WW characteristics.

The composition of the total nitrogen and the
concentration of COD in the effluents from the PN/
Anammox lab-scale reactor are shown in Figure 2.

Considering WW 1, despite low total nitrogen
removal, it is important to notice that a very high
ammonification occurred and most of the organic
hitrogen was converted into ammoniacal nitrogen.
Indeed, bacterial populations in the reactor were
able to convert ureaintoammoniumandalso a large
proportion of the ammonia was removed via PN/
Anammox and not via nitrification/denitrification.
Theseresults evidenced that the condition “NH4+-N/
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Laboratory pilot plant tests

The PN/Anammox tests with the four wastewaters
have been carried out with the lab-scale reactor

Table 2 - Operating conditions of the PN/Anammox lab-scale

reactor with the four WWs.

hitrogen was removed through the PN/Anammox
process. Since a still high portion of ammonia (106
mg/L) was present at the discharge at the end of the
6 h-cycles, the duration of each cycle was increased
up to 8 h. The results showed that about 90% of the

50 @NH4-N ENOZ-N ENO3-N @Norganic ®COD [ 1% organic nitrogen was ammonified and almost 100%
shown in Figure 1. o 2 - 1000 :
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In the SBR reactor the treatment cycle is divided E 500 - . | 700 _ 4 was already converted to ammonia before the PN/
into 4 distinct time periods, which correspond to § oo . L oo B Anammox test, without any pretreatment. The lab-
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sedimentation and discharge. During the feeding g 250 4 - . e hitrogen at the discharge, independently from the
phasethewastewaterisfedintothereactor, whereit o | * T R zz duration of the cycles, with average concentrations
is mixed with the residual biomass from the previous 100 - | of 34 and 54 mgjL for WW 3 and WW 4, respectively.
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feeding period, are completed in the reaction phase.
As in the feeding period, even in the reaction phase,
anaerobic, anoxic and aerated phases can alternate,
by setting properly the aeration system. Once this
phaseis over, the sedimentation phase begins, which
is accomplished by deactivating the aeration-mixing

Figure 2 - Composition of the total nitrogen and COD concentration
in the influent and at the discharge from the PN/Anammox lab-scale

reactor in the four WWs.

Figure 3 shows the nitrogen loading rate (NLR) and
the nitrogen removal rate (NRR) with the four WWs.
Nitrogen removal efficiencies were higher than 80%
for WW 3 and 4, while it was 23% for WW 1 due to
the too short cycles duration. Moreover, NLR values

systems, which allows settling the granules on the 90 i SRR @ Eiicency 100% were in the range 41-55 mgN/gVSS/d and 58-78 mgN/
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Figure 3 — NLR e NRR in [mgN/gVsS/d] for the four WWs.
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