
Bacteria and Fungi test in air at 
Lindholmens Sewage treatment plant 

www.sorbeco.se 
info@soebeco.se 

S0~3:C0 



lntroduction 

Sorbon1te• hasa pH of 11-12 and reduces odors very effectlve. That Is because the bacteria that In 
many c:ases causes the odor is ellmlnated by the hlgh pH. But to verlfy that Sorbonlte• reduces 
bacteria and fu1111 in air we conducted the tests at llndholmen Sewage treatment plant (Sweden) 
under supervison of Rickard Grihs from Norrtilje munlclpallty. 

Previously test had been conducted with sewage water where Sorbon1te• showed a reduction of 
>99% of cellform- and e-coll bacteria. 

Test equipment and all analyses was provlded by Euroflns Pegasuslab AB, Uppsala, Sweden. 

In total two tests were provlded. The flrst testa 2-6 mm fraction was used and the sec:ond 0,5-1 mm. 

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

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

Three pumps with detectlng fllter on the lnlet. The pumps were 
places beslde each other as In picture 1 and air was taken above 
the sewage stream on the lntake 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 lnlet air 

Pump 3: lnlet air wlth Sorbonlte• fllter 

Sorbonite•: 156 g 

Resuli-: 

Pump 1: 

Pump 2: 

Pump 3: 

6,1x1os no of bacterla 

7 ,Ox103 no of fungl 

1,2x106 no of bacteria 

3,4x104 no of fungi 

1,1x10s no of bacteria 

Figure 1: Test 1 at start 

6,8x103 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 lnstead of from above the water. This result is not used for result. 

•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 
plcture 1 and air was taken above the sewage stream on the lntake to the plant. 

Pump capacity was approx. 1,8 l/min. 

Sorbonite• fractlon: 0,5-1 mm 

Test period: 8 h 

Date: 2023-0&20 

Pump 1: inlet air 

Pump 2: Reference inlet air 

Pump 3: lnlet air wlth Sorbonlte• filter 

Sorbonite•: 139 g 

Result••: 

Pump 1: 

Pump 2: 

' .,, • 

2,Sx106 no of bacterla 

2,lxl04 no of fungl 
1,8x106 no of bacteria 
4,8xl04 no of fungi Figure 2: 0,5-1 mm froction in test 2 

Pump 3: 7,0x103 no of bacterla (Laboratory minimum 
value - no bacteria found) 

7,0x103 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 
effectlve to reduce bacteria and fungi. We know by experience that a larger fraction has good odor 
reduction even ifall bacteria is not reduced. 

SorbecoAB 

Claes Thilander 
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Attachment 1 

-:~ eurofins I Pegasuslab 

Test raulb to 

Sorb,:cu All 
C:bl"I ·nulamli·r 
P,hbm :Il-,"-"' 17 Il 
l'J3:l4 Sl<.iTt;=-:.\ 

MICROBIOLOGICAL RESUL TS 

Scnd imma lo 

Sorb1:c11 All 
1-'gJuur:a 
l'J•bo,-:1~ 17 n 
193:\-4 SIGll...;1,1,\ 

17li, ,,,..,,. lrtlh flll,,./-,_ -, ,.}, .. ,,,.,..-.,/;,, /J. nia,//,, JhMlfl. u,.,..,,,.,.., ,.,_-,,,.,... ""'/IW ~ru/. 

Rm,/J, ,. 1/t,, n/'91 "~'->, I» V• w-,.Ju ~ 

Obiect# 

Our rd'~ (3 st) 

lwponaiblc aamplcr # 

Datc of sampling # 
Attivcd at thc laboraaory 
AnalyllisDatc 

Analysis Manager 
Ba1cbCodc 

l~nJlwJlmcns n:ning.wcrk, Nc,nuljc 

177-201..l-052.1 I 524 - I TT-2023-0523 I S2li 

Cl:acs ThibnJcr 

2023--05-22 

21123-4)5-2.'\ 

2023-415-2.'\ 

Eumtin., Pt.-g;asumb AB 

El!SEUl'.j l(ll<,2"743 

lni~ :ina.ly'!<is n.-port i.< dtttronictlly si~-d. 
Sofua S:lni, l.abocuo~• Engim.-cr I 2023-06-07 Rq,on coJ..-: AR-2..'-LU-007UOIJ-111 

tiildl. 'l'":, ~l! · :-1 ll1 l ln-1,t,.:r.,Jo • Td N&f\')11\ . ,t'...,llt(:!.S,, • 1~ -- ™".,,.JG •-~ 
\ •~ aldn,.._-.__ ~l.l~U~ • -.,-...aa.:å,i~ ... 
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-::: eurofins \ 
Pegasustab 

Summary of results 

Rl~ult intcrpn:t:iti<n1_, anJ indic.i1ur 11,,r-iru(m~ .i.rc not c, >\'\'f'CJ by thc accreJ11:11u m. 

Obj«t #: IJndholmcns n.mngwL-rk. N11nuljc 

The n~uh mtt"rpn·tl ltem, .,( p ,ur 1cn (ene~ IJ 5um1TU1N.-d 1n thc 1ablc bclc,v,,. 'lbc followi~ ~ arrly: 
Norm:al levda 
SUghtly clc-vatcd lcvch 
Elcvatcd lcvcla 
Hlahly clnatrd lcvcls 

177-2023-05231524. I. lntaa avlopplvatucn, cndut filter i pump. Luft, illtllfC 
uppe i almodlrm, ddvia utan alana- PumpMdc 1,565 I/min. 
l\nc1cria - Toc.al ;-,,.umbcr 

Fu1~ - Tutnl Num\)1.-r 

l77-2023-05231525. 2. Intag avloppsvamcn, cncwt fillcr I pump. Luft, incag 
ner mot avloppsvattnct. PumpflMc 1,621/min. 

B x tL-n:I • Tu12I Numbcr 

1:ungi · Toul Num\)1.-r 

Nomul k·\'CL• 

N,,nn:al k·vcb 

177-2023-05231526. 3. Intag avloppavamcn, Sorbonitt innan filter i pump. 
Luft, inta« ner mot avlopp1va1tnct. PumpMdc 1,611/mln. 
Hac1cn:1 • "foul Numtk.-r :'liomul IC\·d • 

Fungi · Tnc:il Numbcr Nomul lc\'cls 

·nu~ :uwysis rcpon is ck'Ctronically si1,,~-d. 
Sofia Siinl, l.:w<>0tory En~~nccr I 202.'\-H(,-11i R'-T",n cu<lc: .\R-2 \..1.t.:-Oli lWl?-HI 

l'.un,fin> l'•~u.-W, ,\B r.i._--, z.,(6 
l\o>I •r. Y -. -~I en U~ ~-.uJ..ri • T, I -"'• (i?j lh - ~ •)11 k! ;., • t. ~ ar i§C.A•)f,,...(U.a 
\ NO,v •IJ:n .... ~.:?1. l ~ . ..... , 1.n,111(.-n,.· 
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-::: eurofins 
Pegasuslab 

Analysls ntsUlts 177-2023-05231524 
Airbomc ipllft ...___c 

Tnt.il Ot0m;&,s u, Air (lnu"tll:al .\krhnJ PSJ.IIIIJ) (l .t.;') 

Objcct # UnJholmcn• fL-fWlg."\ t rk, N"rrtiftc 

~V -: ,. . 
I I I 

Samplc Labd # I. lnl:lg a,•lortl!>Tllntl-rt, c·ncb~t fthc-r I pump 

Typc of ump1r l.uft, incag Uf'rC i auno,f'lirm. Jd\'1, Ulilll sbng. l'umrOi',Jc 1,.5(,5 1/ mm. 

Analyai, rnulca 

8:ictL-ria • Toul 1'.umb« 

FullJ:I . Toul Numlx.-r 

Rnult lntapft1atioo • 

·111c air c,,nt:iin., normal lcvcls nf moukl llf'On.5 anJ b:acu:ru. 

The c\1llllltion i~ ln.~,J llf'(ffl an inJustrial erwirnnmcnt 

• iV,t ancruli1,,J. 

lbi~ aiulysis rq,<>rt ,s tlccuoniciUy si&'TICd 

Sofia S:ird, l..abur:atorJ EnginL-cr I 202.'-(l(.-1)7 

F.ur,,iin$ l\:g.L<t1<l:ah ,\Il 

J~n; 1r.Sh ""5 111\ I v,-...1._ ,.,Jktt • l'Li •4f• (1l) l11 -l'U "1 i,11 • Or~ ,. S4J.,ll'\l!f1-CJ.t 

\ti~ lt.lJn.-_ ~ ,>I.In .:.1, t rn ~ • ~""' a'W'lt6u!\"' 

www.sorbeco.se 
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i .0111,1 / m' 

R,:pon codc-: AR-23-U I-i•Jiflll9-0I 
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~~ eurofins \ 
Pegasuslab 

Malysts results 177-2023-05231525 
AirborM llfMMI: mnalfffflCllt: 
Tnnl 0..111U~, in .\1r (lntfflllll :>.k1hvJ l'S!\IUI )) (LU ') 

Objcc:t # 1..indhulmm• n:ning,;vc:rk. \'l.nrnilljc 

..... , , 1~ 

~ .,, ; 
~ ' 

ftl-t Ur'"' • ___ ,.., 
....... 

..._w • "' 

Samplr Labcl # 
Typc ohample 

2. Intag :avlo {'ll5Y:allK"11, enJ:a,1 filter i pump 
Luft. intag ner mnt :a,·lopr"Allncl. Pumpru.Jt- l/121/rrun. 

Analysi• multi 
8 :1C1cri:l - Total Numbcr 

fongi -To llll Numbc:r 

Re8Uh interpretation• 
The 1ir cont.:11n5 nnnnal k."\·tl• of moukl ~pon.-;1 and i>:al."lt"IU. 
The cv:iluaoon is b:asc:.-J upon :an indlL~trw cm ironnw..-nt 

l'hi~ anal~'Ji.i n.-pon is ck-ctm nially signcd. 
Sofi.:1 Sin.I. l .:ibor:uory En~ nL-cr I 202J .()(,.07 

l:urofu,, 11,_.,,1:,1, .\ll 

U. u. ?-.~: '"'SI 11, l '~~Jc:n •
4

l d . ,. " , ftJJlO ♦'Jlll tJ :t't • O.,:.. •• S~41: • , ... t'iltlr,; ~ ) ... ~ !t. t n-JU • ,.,,.A"'-" 'en~ .... 

www.sorbeco.se 
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-:~ eurofins I 
Pegasuslab 

Analysts results 177-2023-05231526 
Alrbomc 1P1ft IDUIIUftmmt 
Toul ll,,rna_ .. ,n .\,r (lntcn1i l Mc1h11J l'S~llln) (1.l"') 

Ob~ct# 
Samplc Labd # 
Typcorumple 

Analysia reeulu 

lbctcru • Total Numbcr 

Fung; • Total Numlk"f 

I.JnJh, ,lmcn:c n:nin~,·L"fk, Nond ljc 

1. Ini~ 2\ lor,l""":UllL"tl, !w1rbuni1c Ulrtan ftlrc-r I pump 
l.uft,mu~ n,.-r mvr m, k~,•:111111:1. Pumpflt;Jc 1/,11/ rmn. 

llcsuh lacapR1Adoa • 
Luften inndl1ilcr nnmub mJni,Jt·r m,~ l•('OrL-t <ich b:akrcricr. 

BcJrm ~-.c:n ir ~ r:a ,nJu~tnmJjli. 

,I I I • 

:v 1 
,, I, \ • 

~:.:·· -- -

1.h.10-S / m' 

G.Rxl01 / m ' 

Thi~ ~rulysis n,,on il. c:lcctromcally sih-m-<l. 
So [12 Särd, bbocu ory Engmt-.:r I 202J-06-1)7 llcpun o.Jc: AR-2..,.1.l · -m 7u 19.fl I 

Il..- !J- , ~f 3I u1 1·pp.au..~1..--d.• ' TJ. .. ..,., tllilll .a•Jtt ~ia• • l~ nr S~.lt, t.!.!t 

\ ' ,...c.r«-1.,r., ~.!I. l "r,'U" • • .._.._ '~'"'"" 
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~:: eurofins \ 
Pegasuslab 

RESPONSIBIUTY 
Eur, ,fo\5 rq(ll~usbb Al\ ,~ n.-,.ponsiblt: (nr tht< ll;unplc's h:tnJl11114 lx-,t,nru~ Yt'lth thc arriwl II tht-
1:abor.ilOI')' w11il thc tl-i.t n11ulll! an: c,1111()ktnl. ~-ni h> tht< cu,tomcr :ui<l arduHd. Eurufam PCJDl.-"U'lbb 
,,n is not li:ablc fj,r ~rt«: hllnJlin~ <luring umplul( anJ U21l_\(llln 10 th1: bbor.at<lt)', 

A~ :i recipcnt of tbi:s rc:p,,n, )'UU :in: rcl(i~u:n.J in thc 1'.un1(~ customL-r n"Cor<l•. " 'c l"'IC("CI ) ' ,ur 

r,.non:11 infnrm:uiun. To "-'C how, pc:iM: n:v1L..,. uur fln\':ICY p,hcy al ht'f"':/ / •-..,,,,,,.•.eurn(m.,_~/ , rm­
oss/ antrgntcisrooq' / 

The Rcault Interpretation auumca 1ha1 thc nmplca 1ft ttprcsc111atift of lhc 1ca1 ma&crial 
and lhc area uound thc aamplcd polnt. No1c that w leat rcsull rd21a ooly IO lhc 
aubmitt-cd aamplc. Mcuu,cs ■hould alway• bt planncd In conjuncdon with an 
an:h.itcctonically lmowlc~a.blc ~ who can put lhc malttial ~ la lu proper 
conlcxl. 

Duc: IH hmiu:d SIClf:11,'C !oflllCl", v.·c C:U\11111 st,m: )CIUf -:unplc nutcrul: U\SU.-:W Il v.'111 be dcstroyL.J 
'll•idun 7 Jay, fmm thc datc nf thc tl~t rcsuh, unlt."S!I )'<KJ v.-:anl 111 tu,·c it retumcJ li,r :i {c:c u( 75 
SEK. 

Unk aAACilsmcnt <locumc ntation, 

'Pcrfon~ bhor.at•lt) l.ll= Eumfin~ l1q;;t."1sbb AB 

# C ustoma mft,rmatiun / ba.«.-d cm information (n,m CIL'(hKnL-r. 

Thi~ an:alysis n.-port is t:lcctronically s4,'11Cll. 
Sofi:a S:inl. ubor.uory EnginL-cr I 2()2.J...(16-117 lkpon codc: AR-2.'\.Ll1-4Xl7ll(J9-fl l 

Eu,o(,n~ 1•~ ,\It 

ti.-. )"''.Sb .,SI ttl l "n,.,11..t,Swt'.J..."'Tt • Td. •~ ('J} ll) • ~Jt•&l 5,1 • ~ .. ;~,t!?-4 
VN"tu\:~'-ill ~ !l, I ~ • • ._~,_cwd'.irow. 
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Attachment 2 

-::: eurofins I Pegasuslab 

T~tl'C9ulbto 

~1rbc:c11 Al\ 
CJ.'ll'S llulaoJ cr 
l'il~ll<l\i(tl--n 1i I\ 
l?.\34 Sl(;TllN,\ 

MICROBIOLOGICAL RESUL TS 

Scndlmoi«to 

S. JfflCCf' J\ R 
Faktura 
l'tlIDCn".ii,-cn 17 H 
l?J:\4 SI< i' l1JNA 

17,;, rrr-rt. n1J, .,_,.,_.,, ~ ""9 t,, ,.,, ... ,J i• {,JJ. NI,:;, //,, ll'""'I{ W-,,or; J.fWNJ f"-• mllt• .q,ww1. 
K,uå, ,. ,,., ,,,._, ,.,,, ..t, ,. ,,. ,.,., -.Jr-;;r"-

Object # 

Our rd'crcr1tt (3 Il) 

Reapoosiblc umplet' # 

Datc or 11ampling # 

Arrivcd ac thc l2boratory 

AnalylilDatc 

AnalylisManaacr 
BatchCodc 

Llndhol,m•m Sc-.-:ag..- Tn..·:umc:nt Pbnt, Nornälje, Sw,.Jcn 

177-2023-0<'22 Hl"JO - I 1-2Jl2'\.-4 N',21 I m? 

Cbi:~ llubnJer 

202.}-0(,-211 

202}-l)(,. 21 

2023-06-21 

Ewuft11~ P,-g;isusbb AB 

EUSEL"l'-fMll6lJIJ7 

This 2nalysis rq,on i$ dt.,ctn,niaUy ~ --...i. 
Sofia Särd, l .:ibc>raUI~ Enginl'Cr I 202:\--07-11., Rq,on ro<lc: AR-23-Lll.(W)R:?63-01 

Eumfim l'cp,sl:ab All 
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~:; eurofins \ 
Pegasuslab 

Summary of results 
RL"Sltlt 11\lerpn-wions and indicuor urwuu<.rn.~ an: ""' covcrcJ by the :iccrediation. 

Objcct #: l.indholmros S..--w:ai;c: Tn::atmcnt Pbn1, Mrrulic. S1nJcn 
'll\C rc,.uh inn:rpn:ta11oos of ynurr~ • Rtt-S i.Hum11'13mro m 1hc ublc bclov.·. The (r,llowing r.mgcs arrly: 
Normal k-vcl1 
Sllghtly clcvatcd lnda 
Elcvatcd levch 
HJghly ekvatcd lrveh 

177-2023-06221090. I. lnlet KWqC watcr. Air abcwc and towarda watcr 
lbcteru - Toul Numbcr 

r=un~ - T obl Numlxr 

Nnmul lc\·d ~ 

Numul k.--.·cls 
177-202l-0622I091. 2. lnlct KWqC walff. Air ebove and towarda water 
lhctcria - T 0 1:tl N umbcr 

Fu"b-i • Tot::1I Numbcr 

Nomul le-vd~ 

177-20ll-06221092. 3. lnlet 11CWage watcr, Sorbooi1e ruter - filter. Air abovc: 
and towanl1 wata 

B:ic!Cria - Tot:il Numoc-r Nomul IL·vds 

Fungi • Toul Numlx.-r Nomul k--.·d s 

l n is anlU)'Si~ n:pon i.~ ck-ctronically sigm.-J. 
Sofu S:ird. L1hor:uury Enginccr I 202."\-07-03 R&.·pon codc: AR-23-I.U-OOR263-0t 
Eun,ftru l'L'K)>>U...J..ab All 

I'"'-"' .? o( <, 
0..n. ??.Sl :,1 U3r~~ul1..'1\ • ·1d "' 44 (tft h l• .. •~1 ~§11• ("',; ,w ~"'~.J \ boiu.r,.:_.Jdn,~"'l! ~All11. I t~••.,.•nin,lin~ 

www .so rbeco.se 
info@soebeco.se S0~3:C0 



-::: eurofins \ 
Peg_asuslab 

Analysts results 177-2023-06221090 
Airbome .,._ -1: 

Total Binnus- 111 /\ir (lnremlll 'Mcthod l'S~ffJI.\) (l.lJ ') 

Objttt # 

Samplc Labcl # 
Typc of aamplc 

Analysi• multi 

Bactcria - Totll Numbcr 

i:~ • Totlll Numlx:r 

Rcsuh ~ • 

I JnJhulincn., Sc.'\,'!l);t: Tn-:almc:nl Jllruu, !'l.r,ntaljc., Swetkn 

I. lnkt ~~c Wllll'.1' 

Air abo\lc and 1oll'2N.<i ll"Jlcr 

1111: :air contain.• nomul k-vds of mould i.pnn:.-s anJ bx1cria. 

The c,·a!Ulltion is bast-d on llll indusuial l"1wirnnnicn1. 

• 1':ut acrmlitnl. 

:v , . .. 
I I f '( 

2..Si1lo'0 / m' 
2 lx lc r4 / m' 

This :uuly:.is n:.1ion is drttroniall)' signed. 
Sofia ~ n:.I. uborawry r-.ngincc;r I 202.}-07..03 Rq,i,n coJc: AR-23-1.U-OORU,.'\..O l 

1:.un,fim l'q:;,su,J.ab ,\U 

0.& 11•, ~H 7SI tt\ l~~.-Jt:n-, 1·t:l +-4(1 {\') Ju , 41.IU ~ )fl 1 ("J;. nr. !..~.U4 
V~.aJJ.teu! ~~ 11. l .,,,,..... " .. ...,..., nt11.J.r..v 

www.sorbeco.se 
info@soebeco.se 

l'~I:" 3 of r, 

S0~3:C0 



~~ eurofins \ 
Pegasuslab 

Analysfs results 177-2023-06221091 
Airbomc !lpOl'C -c 
Toul 01<,mu, in Air (lon:mal Mcdv.xl PS,\1811) (I.U') 

Objcct # 
Samplc Labd # 

T~ortample 

Analymrnuha 
l\u1cria • Toial Numb&."1' 

Furw • Tow Nwnbcr 

RCAII imapn:tadon • 

1.indhnlrm:ru Scll,gc Trcarmt'llt l'lmi. Non-ril~<., S•n:Lk.-n 

2. lnlcl ~""-'llgt:'•Wlllef 
Air 31:M IVC 1100 IOWllNS ll'llll:1' 

ll1r air conu.ins nurm:al lc,•d~ 11f moulJ "f'Ore5 and bxtl-m. 

·1,x, C\'alualion ~ b:uc:d on 1111 indu.•lri:II cnvifOl'lmc:nt. 

• N,.M :1ccn:d1ted. 

:v ~ 
,,; Il , • --·--~:;-!. 

1./!xllf' / m' 

-l .81.IO~ /m' 

·1 bis :uulysis n:.-pon is cl«1rOnically ~brnt.,J. 

Sofia Sird. Liboratory-F.ngin(-er.1202.3-•07-03 'llqlort ende: AR-2.l-LU-U"IIU<..3--01 

Ewolins l'<l(:ISU-"1ab All 

Il,>< '17,~ 751 (11 l 'fr<>ki,S.,J... • ·r-,L •4" (1/) IO • ••JO~;;, • ( "J,,. iSl,0'.-, "21~ 
,·"""'11 ...s.i,..,, 11.p,;pw, :1, lif'l">b • ........... -.. .... 

www .sorbeco.se 
info@soebeco.se 

S0~3:C0 



-:~ eurofins \ 
Pegasustab 

Analysis results 177-2023-06221092 
Aubornc ..-.-.-1: 
T111.tl ll1oma•• an .\tr (11\ll'mal Mc1h11J l'S~IIUJ) (I.I " ) 

Objcct # 

Sampkl..abd# 
Typc of 1amplc 

Analysi1 rclUlts 

":ictcru • Tn1:1l Numbcr 

f uni,,,i - Tullll Numlx'1' 

Rcsult interpretation • 

I JnJlu ,lmc:n~ ~-v,~c: T rn1mcn1 l'bn1. '!'1/orrtilie. s~'Cdc.-n 
3. lnk:t ,cwa~ warcr, Sorbu,ut•· lihcr · f1h c.r 
t\ir iabuvc :anJ 1uwllnls ~"alL~ 

The :ur cooum.~ no rm:al lc:\·cls of m<tUld spn~ and lnom:a. 
'lnc C\':alu:ition is lr.L«.'1 un :m inJu.~rrul L-n\'ir, ,nmc:nl. 

• ~ ... ccn.~ 

<711,dO' /m' 

<i 0 1 !0'1 /m' 

1nis an.'1yliis rq,ort i~ clce1ronicaUy signed. 
So fill Sin:!, l..ab<)r.lrory EnginL'CI' I 2021-07-03 Rq,on codc: .\R-2.~Lu.,-._~ 63-01 
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