Bacteria and Fungi test in air at
Lindholmens Sewage treatment plant

Sasorecets SOI3=CO

info@soebeco.se



Introduction

Sorbonite® has a pH of 11-12 and reduces odors very effective. That is because the bacteria that in
many cases causes the odor Is eliminated by the high pH. But to verify that Sorbonite® reduces
bacteria and fungi in air we conducted the tests at Lindholmen Sewage treatment plant (Sweden)
under supervison of Rickard Grihs from Norrtalje municipality.

Previously test had been conducted with sewage water where Sorbonite® showed a reduction of
>99% of coliform- and e-coli bacteria.

Test equipment and all analyses was provided by Eurofins Pegasuslab AB, Uppsala, Sweden.
In total two tests were provided. The first test a 2-6 mm fraction was used and the second 0,5-1 mm.

The test that was performed is called airborne spore measurement and includes both bacteria and
fungis.

Thanks to Lindholmens Sewage Treatment Plant (Norrtélje, Sweden) for test and supervision.
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Test 1

Three pumps with detecting filter on the inlet. The pumps were
Places beside each other as in picture 1 and air was taken above
the sewage stream on the intake to the plant.

Pump capacity was approx. 1,6 L/min.
Sorbonite® fraction: 2-6 mm

Test period: 8 h

Date: 2023-05-22

Pump 1: inlet air

Pump 2: Reference inlet air

Pump 3: Inlet air with Sorbonite® filter
Sorbonite®: 156 g

Result*:

Pump 1: 6,1x10° no of bacteria Figure 1: Test 1 at start
7,0x10% no of fungi

Pump 2: 1,2x10° no of bacteria
3,4x10* no of fungi

Pump 3: 1,1x10° no of bacteria
6,8x10° no of fungi (Laboratory minimum value - no fungi found)

90,8 % reduction of bacteria

80,0 % reduction of fungi

Comment: During the first hours the hose to pump 1 came loose. Air was pumped from above the
pump instead of from above the water. This result is not used for resuit.

*see attachment 1
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Test 2

Three pumps with detecting filter on the inlet. The pumps were places beside each other as in
picture 1 and air was taken above the sewage stream on the intake to the plant.

Pump capacity was approx. 1,8 L/min.
Sorbonite® fraction: 0,5-1 mm

Test period: 8 h

Date: 2023-06-20

Pump 1:inlet air

Pump 2: Reference inlet air

Pump 3: Inlet air with Sorbonite® filter

Sorbonite®: 139 ¢

Result**:
Pump 1: 2,5x10° no of bacteria
2,1x10* no of fungi
Pump 2: 1,8x10° no of bacteria
4,8x10* no of fungi Figure 2: 0,5-1 mm fraction in test 2
Pump 3: 7,0x10° no of bacteria (Laboratory minimum

value —no bacteria found)

7,0x10° no of fungi (Laboratory minimum value — no fungi found)
>99 % reduction of bacteria (Average values from pump 1 and 2)
79,7 % reduction of fungi (Average values from pump 1 and 2)

**See attachment 2

Conclusion

When using smaller fraction of Sorbonite® the total surface of high pH increases that is more

effective to reduce bacteria and fungi. We know by experience that a larger fraction has good odor
reduction even if all bacteria is not reduced.

Sorbeco AB Lindholmens Sewage Treatment plant
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Attachment 1

o8 - .
s a® >
¥ eurofins | Wy
| Pegasuslab e
Test results to Send invoice 10
Sorbeco AB Sorbeeon AB
(lacs Thilander Faktura
Pilsboviigen 17 B Pilsboviigen 17 B
19334 SIGTUNA 19334 SIGTUNA
MICROBIOLOGICAL RESULTS

1his report, with aiachments, may andy he reprodsied m (. anless the 1ommg Laberatary erants pror, writlen approral
Resnlts 1a tis repart neger saaly o the samples amalyzrd.

Object # Lindholmens reningsverk, Norrtilie

Our reference (3 st) 177-2023-05231524 - 177-2023-05231526
Responsible sampler # Clacs Thilander

Date of sampling # 2023-05-22

Arrived at the laboratory 2023-05-23

Analysis Date 202345-23

Analysis Manager Eurofins Pegasuslab AB

Batch Code EUSEUP-0162743

This analysis report is electronically sigmed.
Sofia Sird, Laboratory Engineer 1 2023-06-07 Repont code: AR-23-LU-007T009-01
lorofins Pegasuddab AB Page Lol

B 97, 81 721 03 Uppsala, Saadden * Tel +46 (1510 - 4960 K2 50 % Ohrg, o 33680064224
sty auldress. Rapngataa 20, Upprals * s cunafins v
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¥ eurofins |
| Pegasuslab
Summary of results

Resultinterpretations and mdicator onganisms are not covered by the acereditaton.,
Object #:  Lindholmens remingsverk, Norrtlie
The result interpretanons of your test senes is summansed in the table below. The foll wing ranges apply:

Normal levels

Slightly elevated levels
Elevated levels

Highly elevated levels

177-2023-05231524. 1. Intag avioppsvattten, endast filter i pump. Lufi, intag
uppe i atmosfiren, delvis utan slang, Pumpfldde 1,565 |/min.

Bactena - Total Number Normal levels
Fung - Total Number Normmal levels

177-2023-05231525. 2. Intag avloppsvattien, endast filter i pump. Luft, intag
ner mot avloppsvatinet. Pumpfldde 1,62 1/ min.

Bactena - Total Number Normal levels

Fung: - Total Number Normal levels

177-2023-05231526. 3. Intag avloppsvatticn, Sorbonite innan filter i pump.
Luft, intag ner mot avioppsvattnet. Pumpflade 1,61 1/min.
Bacteria - Total Number Normal levels

Fung - Total Number Normal levels

This analysis report s clectronically signed.
Sofia Sird, Laboratory Engincer | 2023-06-07 Repon code: AR-23-LU-007009-0
Lurofins Pegasusdab AB Page 20 6

Bon 97, SE TSI 08 Uppsata, Sucdent * T =46 0010 - $%0 K2 3004 by nr SMNW-4224
Vo mhiness: Rapegratzn 21, | ppeals * wew cumsfins s
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«» eurofins |
| Pegasuslab
Analysis results 177-2023-05231524

Airbome spore measurement:
Total Biomass i Air (Imemal Method PSMB13) (L)

Object # Lindholmens reningsverk, Norrtilje

Sample Label # 1. Intag avloppsvarten, endast filter 1 pump

Type of sample Luft, intag uppe i atmosfiren, delvis utan slang. Pumpflide 1,565 1/ min.
Analysis results

Bacteria - Total Number
Tung - Total Number

Result interpretation *

‘The air contains normal levels of mould spores and bactena.

‘The evaluation is based upon an industnal environment

* Nt aceredhed.

This analysis report is electromically signed.
Sofia Sird, Laboratory Engineer 1 2023-06-07

Lurofins Pegasuslab AB

6.1x10° /m®

7ox10" /m’®

Repon code: AR-23-LU-AWT09-01

Page 3ol 6

B 97, SE 751 03 Uppaala, Swesken @ Tl +46 (0010 - 400 K2 50 % Ok, 1 SR 4224
Viatiag skiross Ragegatass 21, Uppsals ™ wanw cumofing s
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| Pegasuslab
Analysis results 177-2023-05231525
Airbome sporc measurement:
Toral Bwmass in \ir (Intemal Method PSMBI3) (LU"Y)
Object # Lindholmens remingsverk, Norrtilje
Sample Label # 2. Intag avloppsvattten, endast filter 1 pump
Type of sample Luft, intag ner mot avloppsvatinet, Pumpflédde 1,62 1/ min.
Analysis results

Bactena - Total Number
Fungi - Total Number

Result interpretation *

The air contains normal levels of mould spores and bactena,

The evaluation is based upon an industrial environment

* Not aceredired.

Thus analysis report 15 clectromically signed.
Sofia Sind, Laborawry Engineer 1 2023-06-07
Furofins Pegasuslah AR

Bhers 97, 81751 054 ppmala, Swaden * Td +4g

1.2¢10° /m’
34x10* /m?

Repon code: AR-23-1.U-(07000-01

Page 400 6

(0100 - 407 B2 Sy Oheg, o S34N% 4223
Viuting adidress: Rapgatan 21, L rreals * waw o ing s
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¥ eurofins | wr
| Pegasuslab i

Analysis results 177-2023-05231526

Airbome spore measurement:
“Total Bomass in Air (Intemal Method PSMB13) (LU

Object # Lindholmens reningsverk, Norrtilic

Sample Label # 1. Intag avloppsvattien, Sorbonite mnan filter s pump

Type of sample Luft, intag ner mot avioppsvattnet. Pumpflide 1,61 1/mn.

Analysis results ‘

Bacteria - 'T'otal Number Lix10" /m
1 "

Fung - Total Number 68x10" /m

Result interpretation *

Luften innchaller normala mingder mogelsporer och bakrener.

Bedémningen dr baserad pa industnmih.

* Not accredued.

This analysis report is electronically signed.

Sofia $ird, Laboratory Engincer 1 2023-06-07 Report code: AR-23-LUA07009-01

Lumfins Pegasuslab AB Page 30d G

P 97, ST 751408 Uppoals, Secdon * Tl +44 (1010 390 K250 * O ar. 3568004224
Visttng shlress Raprgatan 21, Upprala * www eundmas
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&¥ eurofins |

Pegasuslab

RESPONSIBILITY

Eurofins Pegasuslab AB is responsible for the sample’s handling bepnning with the armval at the
laboratory until the test results are completed, sent to the customer and archived. Furofins Pegasuslab
AB is not hable for sample handling during sampling and transport 10 the laboratory.

As 2 recipient of this report, you are registered in the Eurofins customer records. We protect your

personal information. To see how, please review our pavacy pobicy at https:/ /www.curofins.se /om-
oss/integrictspolicy/

The Result Interpretation assumes that the samples are representative of the test material
and the area around the sampled point. Note that the test result relates only to the
submitted sample. Measures should always be planned in conjunction with an

architectonically knowledgeable person who can put the material damage in its proper
context.

Due to hmited storage space, we cannot store your sample matenal; mstead it wall be destroyed

within 7 days from the date of the test results unless you want o have it returned forafecof 75
SEK.

Link assessment documentation.

'Performng hiboratory LU=Lurofins Pegasuslab AB

# Customer informauon / based on mformanon from customer.

This analysis report 15 clectronically signed.
Sofia Siind, Laboratory Engincer 1 2023-06-07 Repon code: AR-23-LU-00700-0]
Lumfins Pgmsuslab AB

Page 6ol 6

B 97, S T51 063 Uppratle, Sweadion * Tl + 46 (0010 - 890 82 50 Oy, nr 35000564224
Visttarng addecss: Kapgraean 21, 1 pysals * werwcumoding s
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Attachment 2

& eurofins | X
| Pegasuslab

Test results to Send invoice to
Sorbeen AB Sarbeco AB
Claes Thilander IFaktura
Pilsbovagen 17 B Pilsbovigen 17 B
19334 SIGTUNA 19334 SIGTUNA
MICROBIOLOGICAL RESULTS

This repeort, with attfmests, muy only by reprodused in full, wneis the cisumag, Labmratery gruns proe, wvifien approral
Raesadts in thas roport rar only o the samples analygrid

Object # Lindholmens Sewage Treatment Plant, Norrtilie, Sweden
Our reference (3 st) 177-2023-06221000 - 177-2023-06221092

Responsible sampler # Clacs Thilander

Date of sampling # 2023-06-20

Arrived at the laboratory 2023-06-21

Analysis Date 2023-06-21

Analysis Manager Eurofins Pegasuslab AB

Batch Code EUSEUP-00166037

This analysis report is electronically signed.

Sofia Sird, Laboratwry Engineer [ 2023-07-03 Repon code: AR-23-LU-008263-01
Liurofins Pegasuslab AD

Page 1 of 6
Box 97, SE T 08 Uppsala, SMwesden * Tel 404 (00 1o 450 X3 30 Oy, o 35080 422
Vit sbdreo: Rapsgatas 21, Uppeads * wvw eoofimon
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¥ eurofins |
Pegasuslab
Summary of results

Result nterpretations and indicator onganisms are not covered by the acereditation.
Object #:  Lindholmens Sewage Treatment Plant, Norrtilje, Sweden

The result interpretasons of your test series is summansed in the table bekow. The following ranges apply:
Normal levels

Slightly elevated levels
Elevated levels
Highly elevated levels

177-2023-06221090. 1. Inlet sewage water. Air above and towards water
Bactenia - Towl Number Normal levels

Fung - Total Number Normal levels

177-2023-06221091. 2. Inlct sewage water. Air above and towards water
Bactena - Total Number

Normal levels

FFung - Total Number Normal levels

177-2023-06221092. 3. Inlet scwage water, Sorbonite filter - filter. Air above

and towards water

Bactena - Total Number Normal levels

Fungi - Total Number Normal levels
“This analysis report is electronically signed.
Sofia Sard, Laboratory Engineer 1 2023-07.03 Repont code: AR-23-1.U-008263-01
Eurofins Pegasuslab AB Mage 2 0i 6
Bean 97, SE. 731 03 Upgeala, Swaaden * Tol, 586 (0010 4% K2 50 * Oy, o, 356896434
Visinng aldroys: Rapsgatan 21, Uppwaly * swaw cunsfins.s
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< eurofins |

| Pegasuslab
Analysis results 177-2023-06221090
Airbome spore measurement:
Total Biomass in Air {(Intemal Method PSMB13) (1L.UY)
Object #
Sample Label # 1. Inlet sewage water
Type of sample Air above and rowards water
Analysis results

Bacteria - Total Number
Fung - Total Number

Result interpretation *

The air contains normal levels of mould spores and bacrena.

The evaluation is based on an industrial environment.

* Not accredited.

This analysis report is clectronscally signed.
Sofia Sird, Laboratory Engineer 1 2023-07-03

Lurofins Pegasuslab AB

Lindholmens Sewage Treatment Plant, Norrtilje, Sweden

25x10° /m®
21x10* /m’

Report code: AR-23-LU-008263-01

Page 3of 6

B %7, NETSEOS Uppeala, Sswaden * Tl «44 (10000 - $90 82 304 Owp, ne. 3505964224
Visateny achirens: Rapagatan 21, Uppraht * www cunafinoe
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«% eurofins |

| Pegasuslab
Analysis results 177-2023-06221091
Airborne sporc measurcment:
Tonal Bromass in Air (Intemnal Method PSMBL3) (LUY)
Object # Lindholmens Sewage Trearment Plant, Norrtilic, Sweden
Sample Label # 2. Inlet sewage water
Type of sample Air above and towands water
Analysis results

Bactenia - Total Number
Fung - Total Number

Result interpretation *

The air contains nomal levels of mould spores and bacteria

The evaluation is based on an industnial environment.

* Non acerechted.

This analysis report is clectronically signed.
Sofia Sird, Laboratory Engineer [ 2023-07-03

Furofins Pegasudaly AB

1810 /m’
48x10°  /m’

Report code: AR-23-LU-008263-01
Page 4ol 6

Box Y7, 81 7R 05 Uppsaki, Sweden * Tel +46 ()10 - 490 82 564 Org ra 3568 A2
Viaony addros: Rigogsun 21, Lppsala ¥ www comifin. s
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¥ eurofins |

Pegasuslab e
Analysis results 177-2023-06221092
Airbome spore measurement:
Total Biomass in \ar (laternal Method PSMBLY; (LU
Object # Lindholmens Sewage Treatment Plant, Norrtalje, Sweden
Sample Label # 3. Inlet sewage water, Sorbomite filter - filter
Type of sample Air above and towards water
Analysis results

Bactena - Towl Number

Fungi - Total Number

Result interpretation *

The air contains normal levels of mould spores and baciena,

The evaluaton is based on an industnal environment.

* Not aceredued.

This analysis report s electronically signed.
Sofia Sird, Laboratory Engncer 1 2023-07-03

Furufins Pegasuslab AB

<TI0 /m’

<7ox1r /m?

Repon code: AR-23-LU-008263-01

Box 97, 82 75103 Vppaala, Savdon * Tel. +46 (0710 < 490 K2 50 * Oy e, 856500, 4224
Vinnning, sahbross: Rapagatan 21, Uppeala * www cun i
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&¥ eurofins |
| Pegasuslab

RESPONSIBILITY

Eurofins Pegasuslab AB is responsible for the sample’s handling beginning wath the arrival at the

hbu_nmr_\' until the test results are completed, sent 1o the customer and archived. Furofins Pegasuslab
AR is not lable for sample handling during sampling and transport 11 the laboratory.

As a recipient of this report, you are regasterad in the Eurofins customer reconds. We protect your

personal nformation. To see how, please review our privacy policy at htips:/ /www.curofins.se/om-
oss/integntetspolicy/

The Result Interpretation assumes that the samples are representative of the test material
and the arca around the sampled point. Note that the test result relates only to the
submitted sample. Measures should always be planned in conjunction with an

architectonically knowledgeable person who can put the material damage in its proper
context.

Due to limited storage space, we cannot store your sample material; instead it will be destroyed
within 7 days from the date of the test results unless you want to bave it retumed for a fee of 75
SEK.

Link assessment documentation.

'Performing laboratory LU=LEurofins Pegasuslab AB

# Customer information / based on information from customer.

“This analysis report is clectronically signed.

Sofia Sird, Laboratory Engineer 1 2023-07-03 Repont code: AR-23-1LU-008263-01

Lurofins Pegasusiab AB Pagxe 6 ol 6

Bos 97, SE 751 01 Uppeal, Swelen * Tel +44 (510 - 490 52 50 * Ohy;. re 56 4224
Vissian addresx: Rapyotan 21, U ppuals * wes cunfndow
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