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About CirTec

Cellvation

Cellulose recovery from
sewage
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Recovery and valorisation of cellulose from sewage SMART-Plant

What is it about?

X 1.000 tonnes

Cellulose from sewage

2.500
2.000 Tissue consumption in Western Europe = 6,373,000 tonnes
= 4,269,000 tonnes ends up in sewer (calculated value)
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Dynamic rotating belt finescreens for primary treatment SMART-Plant

Saving energy by removing solids

J

Coarse screening (6mm)
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Dewatering
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knowledge development through small and large-scale research smarrpiant

Impact on dewaterability, denitrification, control, flow distribution, etc

Consumer
Toilet paper sewer system
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< Screening toilet paper/cellulose
Impact on downstream from sewage, using finescreen
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. Cellu""
STP Aarle-Rixtel — Q)Cycle =
P PLA
5 %Ilvution .—_?_-'CADOS‘S 2 ) WOWI
b B
Use cellulose as fiber Use cellulose as fiber Use cellulose as Use cellulose as
l carbon source carbon;ource
| Processing in asphalt | Optimisation sludge I Production of PLA I | Pyrolyses |

dewatering l

= = m »

STP Leeuwarden STP Ulrum STP Beemster

=
1

CFD analyses

CIITED




Impact of dynamic rotating belt finesieves SMART-Plant

Application of dynamic rotating belt fine sieves for primary treatment

Reduction of energy requirement (15 to 20%);
Less sludge (20%) = less sludge dewatering;
Reduction of chemical use (approx. 20%);
Lower maintenance costs;

a marketable recovered raw material;
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Reduction of the CO, footprint

Cellulosic screenings

m Fibres
Proteins
Fats

Ash residue

Difference in fiber content in activated sludge (after 12 months)
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In-line cellulose extraction SMART-Plant

Screenings are not salable (too many polluting components)

/

“Coarse SCfeening (6rﬁm)

RAS

Dewatering

SMART-Plant: Pilot installation at a capacity of 120 m3/h (expected 300 mg/I TSS)
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In-line cellulose extraction

Screenings are not salable (too many polluting components)

TSS 360,00
CcoD 604,00
BOD 289,00
Ntot 37,20
PO,-P 9,40

Recall®
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Cellvation
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,Cellvation plant”

To disposal  To thickener

Cellulosic
sludge
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TSS

COD
BOD
Ntot

PO4'P

44,80%
21,00%
21,00%
4,10%
3,10%
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198,72 mg/|
477,16 mg/|
228,31 mg/I
35,67 mg/I

9,11 mg/I




LCA of SMARTech1 - cellulose recovery

System boundaries
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LCA of SMARTech1 - cellulose recovery Y ol
System boundaries SMART-Plant
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LCA of SMARTech1 - cellulose recovery Y ol
Conclusions SMART-Plant

Parameter i Minimum Mean value Maximum
value value
Removal of total suspended solids % -25 -40 -55
Removal of chemical oxygen demand % -10 -20 -30
Excess sludge to disposal (as dry matter) % -10 -20 -30
Savings in aeration energy % -10 -15 -20
Savings in polymer for sludge dewatering % -5 -10 -15
+40

+35

m Credits for bio-compaosite

+30 B Infrastructure of Cellvation

+25

+20
l +15
+10
+5 4
KOMPETENZZENTRUM ‘0 -

WasserBerlin

[ Electricity for Cellvation

B Sludge incineration

® Transport of sludge
Direct emissions at WWTP
Chemicals for WWTP
B Electricity for WWTP
) O NET VALUE
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Cellvation (min) (mean) (max)

Global warming potential
[kg CO2-eq/(pe*a)]




Conclusions

ellvotion Why use Cellvation?

* Increase the STP capacity
* Reduction in produced sludge
’480, 000 « Red in energy i
tonnes [y (Fr) * Reduction in STP costs
° 0 ° * Production of a high-quality product

. Cellulose washer

The water that flows from the grit removal
passes through a cellulose washer, which
takes out the hair and other organic
contaminants.

IntenSieve® .
Rotating belt Filter
After the cellulose washer the sewage

flows through to a rotating belt filter,
which is a rotating belt filter.

. CellPress

The sievings filtered out of the

wastewater by the Rotating belt
ionizati filter installation are dewatered by
Hygienization ey
The sievings are hygienized
toreach the EPAclass A

rating, ensuring that the
product produced is clean
and safe to use.

‘ CellDry dryer and
polisher
When the product is dried, the
larger chunks of cellulose are

broken down to smaller parts.
From there, the cellulose is turned

High Quality Cellulose Fibers

* Cellulose fiber fraction into fluffy cellulose or compacted
* High grade material into pellets, depending on the
* Consistent quality costumer's demand.

Suitable for sectors: civil engineering,
construction, agriculture, chemicals, energy,
paper & cardboard

« Use as reinforcing filter, carbon source or fuel

Re: .« ®
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Recell-based products

Biocomposite board

L : Biocomposi
GECLOCERERSS  cranulate

Road constructor KWS uses recycled toilet paper to
improve asphalt pavement in Amsterdam

Insulation boards Mycelium board Building blocks
chemical industry

A cycling path in Utrecht with asphalt containing
Recell®!
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Further development SMART-Plant

Current state of the technology il
eliLap

two-stage sieving technique consisting of, a cellulose washer and a dynamic
rotating belt finesieve.

The pre-separation consists of a fine-meshed drumtype sieve where, through
> an inventive feedsystem, the cellulose fibers can escape, where hair, leaves,
e seeds and other components are caught.

\/ : Both process components are fully tuned to each other:
' P * No additional pumping;

* A cellulose washer can easily be fitted in (if space is provided), even
when the RBF is already installed.

*  The hydraulic profile hardly changes by installing the Cellulose Washer.

CELLULOSE TERUGWINNEN
UIT RIOOLWATER MET CELLCAP

Cellulose recovery from sewage with CellCap

WWW.CIRTEC.NL Mt CollCap wordt celllose teruggewonnen rlooMater en omgezet in fth CaBCap, colllose s wage and converted into the biobased
bick R » & ; the GO, f "

el
r ﬁ COx footprint van sen zuivering. 1 ton Recall® = 2 ton vermeden CO2 aq emissie 2 sewage treatment plant. 1 ton Recell® = 2 ton avoided CO;-eq emissions
: S s sabmsommies Europese Unie Provincie
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“We cannot solve our problems with the same
thinking we used when we created them”

Towards a cleaner
- Albert Einstein - . CerUIar fUtu Fe
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