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1. Indledning

Undersggelse af kemikaliers og spildevands effekt pa nitrifikationen i aktivt slam pa
danske laboratorier foretages generelt ved anvendelse af to metoder:

e [SO 9509 /1/
e MINNTOX (Screeningsmetode) /2, 3/

Metoderne anvendes imidlertid i forskellige modificerede udgaver pa laboratorierne.
Med det formal at etablere et grundlag for udarbejdelse af ensartede procedurer
iverksatte Miljgstyrelsens Referencelaboratorium i efteraret 2000 en vurdering af de
identificerede svagheder i fgrst og fremmest ISO 9509.

Vurderingen er gennemfgrt i to perioder:

e oktober — december 2000
e november — december 2001

Vurderingsresultaterne fra den fgrste periode er rapporteret s@rskilt i fglgende rapport til
Miljgstyrelsen: Nitrifikationsh&mningstest ved brug af ISO 9509 - Del 1,
Referencelaboratoriet 14/. Vurderingen omfattede fglgende emner:
mediesammensa&tning, iltkoncentration, ammonium/ammoniak-koncentration,
prgveopbevaring samt optgning af delprgver udtaget til nitrit/nitrat-analyse og
referencestoffer. Denne rapport beskriver tillige baggrunden for iverksettelse af
vurderingen og prasenterer de hyppigst anvendte modifikationer af ISO 9509.

Den gennemfgrte vurdering i november-december 2001, der er prasenteret i denne
rapport indeholdt fglgende: undersggelse af slamkoncentrationens effekt og afsluttende
vurdering af ammonium/ammoniak-koncentrationens betydning.

De gennemfgrte undersggelser og vurderinger skulle danne grundlag for udarbejdelse af
et forslag til en revision af ISO 9509.

2. Gennemfgrt undersggelse og vurdering

2.1 Slamkoncentrationens betydning for resultatet af en
nitrifikationshaemningstest

ISO 9509 /1/ foreskriver anvendelse af en slamkoncentration pd ca. 1,5 g SS/L i
testsglasset, og at nitrifikationshastigheden helst skal ligge i omradet 2 til 6 mg N/g
SS/time. Arvin et al. /2/ angiver, at udfgrelse af MINNTOX foretages med anvendelse
af en slamkoncentration pa ca. 4 g SS/L, hvis den specifikke nitrifikationshastighed er 1-
2 mg N/g SS/time. Den generelle procedure pa flere af de danske laboratorier har varet
at tilpasse slamkoncentration til slammets nitrificerende hastighed. Der er saledes typisk
benyttet en relativt hgj slamkoncentration for slam med lave nitrifikationshastigheder og
en lav slamkoncentration for slamtyper med hgje hastigheder.



Generelt antages det, at sorption eller binding af et toksisk stof til f.eks. slampartikler vil
medfgre en reduktion af stoffets toksiske effekt. Det er ofte kun den del af stoffet i en
testbeholder, der er pa oplgst form eller den sdkaldte biotilgeengelige del, der vil have en
effekt pa testorganismen. Det kan derfor forventes, at resultatet af en
nitrifikationshemningstest med et sorberende stof vil vere sterkt athaengig af den
anvendte slamkoncentration.

Slamkoncentrationens betydning blev vurderet ved at udfgre tre paralleltest med
anvendelse af aktivt slam fra Spildevandscenter Avedgre I/S i fglgende koncentrationer:
1;2,5 og 5 g SS/L. Isorchem 113/S-Na fra CONDEA Augusta S.p.A. med 20,3% (w/w)
linezer alkylbenzensulfonat (LAS) blev anvendt som model for et stof, der sorberer til
slampartikler. Stoffet er ogsa bionedbrydeligt.

LAS er et overfladeaktivt stof, og i en test med stoffet vil det kunne forarsage en kraftig
skumning i testblandingen under beluftningen i de abne testbeholdere, der anvendes i
ISO 9509. Den kraftige skumning kan ggre testningen vanskelig og bl.a. medfgre tab af
testblanding. Testen blev derfor udfert i lukkede beholdere efter princippet i MINNTOX
/2/ med fglgende modifikationer:

e Der blev anvendt et forhold pa 2:1 mellem gas- og veskevolumen i testglas

e Atmosferen i glassene blev udskiftet med ren oxygen ved testforlgbets start for at
sikre, at oygenindholdet ikke blev begrensende for nitrifikationen.
Iltkoncentrationen blev kontrolleret efter endt test i glas med teststof.

e Mediesammens&tningen var som angivet i ISO 9509 /1/.

Testen blev for hver af slamtyperne endvidere udfgrt med dobbeltbestemmelser og
inkluderede 6 kontrolglas uden tils@tning af teststof. Der blev afsluttet 2 stk. kontrolglas
og 2 stk. testglas for hver testet koncentration af Isorchem efter 10, 90 og 180 minutter.
Isorchem blev testet i fglgende koncentrationer: 50, 150, 500, 1500 og 5000 mg/L.

Koncentrationen af slam blev bestemt efter DS 207 /5/. Kemiske analyser af nitrit- og
nitratkvalstof blev udfgrt efter DS 223 /6/.

2.2 Ammonium/ammoniak-koncentration

Ammonium/ammoniak-koncentrationens effekt pa nitrifikationen blev undersggt i
oktober-december 2000 ved anvendelse af 2 forskellige slamtyper. Undersggelserne, der
blev udfgrt med modificeret ISO 9509 og ved pH pa 7,9-9,1, viste begyndende
ha&mningseffekter ved en ammonium/ammoniak-koncentration pa 100 mg N/L. Ved
denne koncentration blev der siledes fundet effekter pa 20% og 24% samt 4% og 10% i
slam fra henholdsvis Niva Renseanlag og Renseanleg Lynetten.

I en tidligere undersggelse med en modificeret udgave af MINNTOX resulterede 100
mg ammonium/ammoniak-N/L i en hemningseffekt pa 2% ved pH pa 7,3-8,1. Denne
undersggelse blev udfgrt med slam fra Frederikssund Renseanlag /7/.

Pa dette grundlag blev det anbefalet at anvende 100 mg N/L som gvre graense for
NH,"/NH3-N-koncentrationen i en nitrifikationsheemningstest, indtil der foreligger et
stgrre datagrundlag for forskellige slamtypers fglsomhed over for ammonium/ammo-
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niak. Der er i den foreliggende rapport foretaget en yderligere vurdering af
ammonium/ammoniakkoncentrationens betydning ved gennemgang af foreliggende
litteratur.

3. Databehandling af testresultater

Nitrifikationshastigheden i testbeholderne blev bestemt som mg NO, +NOs-N-dannelse
pr. time relateret til den tilsatte mengde suspenderet slamtgrstof (mg NO, +NO;5-N/g
SS/time). Beregningerne blev udfgrt ved brug af linear regression under anvendelse af
NO, +NOs-N-koncentrationerne bestemt efter 10, 90 og 180 minutter. Den observerede
hamning af nitrifikationen i testbeholdere med teststof blev herefter angivet i procent af
nitrifikationshastigheden i kontrollerne. De testkoncentrationer, der medfgrte 10%
(EC10), 50% (EC50) og 90% (EC90) ha@mning blev estimeret ved hjelp af
computerprogrammet TOXEDO /8/.

4. Resultater og diskussion

4.1 Slamkoncentrationens effekt

Testresultaterne fremgar af bilag 1 og figur 4.1.
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Figur 4.1 Hzemning af nitrifikation som funktion af testkoncentrationen for forskellige
slamkoncentrationer

Resultaterne viser, at ha@mningseffekten som forventet aftager med stigende
slamkoncentration. Forskellene i h&mningseffekter er mest udtalt for koncentrationer,
der giver anledning til effekter i omradet ca. 20% til ca. 80%. Den stgrste forskel blev
fundet ved test af 150 mg Isorchem/L, hvor der ved test med 1 g SS/L blev malt en



effekt pa 51%, mens test med 5 g SS/L. gav en effekt pa 18%. LAS, der er den aktive
komponent i Isorchem, bindes til slampartikler, men kan ogsa nedbrydes under testen.
Det er sandsynligt, at de registrerede effektforskelle som funktion af
slamkoncentrationen i testen skyldes en kombination af disse to parameter.

Vigtigheden af slam- eller biomassekoncentrationen er blevet fremhavet af flere /f.eks.
9, 10, 11/. Det er ogsa blevet nevnt, at forskellen i h@mningseffekter ved brug af
forskellige slamkoncentrationer ville kunne wudlignes ved at normalisere
stofkoncentrationen til slamkoncentrationen. Figur 4.2 viser de opnaede testresultater
for Isorchem som funktion af stofkoncentrationen pr. g SS. Det fremgar heraf, at en
normalisering til slamkoncentrationen gjorde forskellen mindre, men normaliseringen
gav ikke en fuldstendig udligning i forskellene pa hamningseffekter. Tilsvarende
resultater blev fundet af Jonsson /12/ ved test af allylthiourinstof (ATU) og zink (Zn) i
testglas med forskellige slamkoncentrationer.

Test af metanol ved forskellige slamkoncentrationer gav imidlertid et andet billede /12/.
I dette tilfzelde blev der ikke registreret vasentlige forskelle i h&@mningseffekterne i to
testserier med forskellige slamkoncentrationer. Normalisering af
metanolkoncentrationen til slamkoncentrationen udtrykt som g metanol/g VSS (VSS =
Volatile Suspended Solid) resulterede i en signifikant forskel pa hamningseffekter for
samme stof/slam-forhold ved test med lav (1 g VSS/L) og hgj (3 g VSS/L)
slamkoncentration. F.eks. gav en testkoncentration pa ca. 0,12 g metanol/g VSS
ha&mningseffekter pa ca. 20% og ca. 80% ved test med slamkoncentrationer pa
henholdsvis 1 og 3 g VSS/L.
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Figur 4.2 Hzemning af nitrifikation som funktion af forholdet mellem teststof og slam

Selvom det kan antages, at bade ATU og metanol foreld pa oplgst form i det anvendte
testsystem, havde slamkoncentrationen forskellig indvirkning pa testresultatet for de to
stoffer. De konstaterede forskelle kan skyldes, at stofferne har forskellige
virkemekanismer pa nitrificerende bakterier. Metanol er saledes fundet at vare en
kompetitiv inhibitor, mens ATU er en ikke-kompetitiv inhibitor /13/.



Det kan konkluderes, at den anvendte slamkoncentration i en nitrifikationsh@mningstest
indvirker pa den opndede heemningseffekt. For de h#mmende stoffer, der blev testet af
Referencelaboratoriet og af Jonsson /12/ var he&mningen imidlertid ikke proportional
med slamkoncentrationen. Det anbefales derfor fortsat at udtrykke ha@mningseffekten
som funktion af stofkoncentration pr. volumeenhed.

Resultaterne 1 bilag 1 viser endvidere, at nitrifikationshastigheden 1 kontrolglassene
aftog med stigende slamkoncentration fra 3,33 mg N/g SS/time ved 1 g SS/L til 2,80 mg
N/g SS/time ved 5 g SS/L. Det observerede fald i hastigheden kan skyldes den reduktion
i pH, som blev konstateret som funktion af slamkoncentrationen. Efter 180 minutters
testtid blev der saledes malt pH pa 6,7 og 7,4-7,5 i kontrolglas med henholdsvis 5 g
SS/L.og 1 g SS/L.

De opnéaede resultater indikerer, at det kunne vere relevant at eliminere
slamkoncentrationens effekt ved at fastsette grenser for den tilladelige
slamkoncentration i en test. For at minimere effekten af variationer i slamkoncentration
bgr anbefalingerne i ISO 9509 vedrgrende slamkoncentrationen fglges. ISO 9509
anbefaler en slamkoncentration i testglas pa ca. 1,5 g SS/L /1/. Med de anbefalede
grenser for nitrifikationshastigheden pa 2-6 mg N/g SS/t vil denne slamkoncentration
resultere i nitrit/nitrat-koncentrationer pa 9-27 mg N/L i kontrolglassene efter 3 timers
test.

Det skal dog fremhaves, at det kan vare relevant at afvige fra den anbefalede
slamkoncentration. Det kan f.eks. vere tilfeldet, hvis effekten af et stof eller spildevand
gnskes vurderet for et specifikt renseanleg ved den aktuelle slamkoncentration.

4.2 Ammonium/ammoniak-koncentrationens betydning

De hgje pH-verdier der ofte opstar ved test med ISO 9509 under kraftig beluftning, gger
risikoen for he@mning forarsaget af substratet ammonium/ammoniak. Giftvirkningen
fordrsages primert af det ikke-ioniserede ammoniak. Da ligevagten NH; + H" <> NH,"
forskydes mod venstre med stigende pH, vil hemningseffekten vare en funktion af pH,
nar ammonium/ammoniak-koncentrationer og andre testparametre som f.eks.
temperaturen holdes konstante. Ifglge Anthonisen et al. /14/ vil ammoniumoxidationen
vaere 100% he&mmet ved 150 mg NH3-N/L, hvorimod der ikke vil vare hamning ved 10
mg NH;-N/L. For pH 7,5 og 9,0, som er typiske yderomrader ved test med ISO 9509 vil
koncentrationen af ammoniak vare 10 mg N/L, nar den totale NH,*/NH;-N-
koncentration er henholdsvis ca. 500 og ca. 40 mg N/L. Graensen for hemningseffekt
ligger séledes mellem ca. 40 og ca. 500 mg NH,"/NH3-N/L for pH mellem 9 og 7,5.

Pedersen og Jansen /15/ fandt, at ammonium/ammoniak-koncentrationer op til 300 mg
N/L ikke h@mmede nitrifikationen. En undersggelse af Jonsson /12/ viste, at en
ammonium/ammoniak-koncentration pa 75 mg N/L gav hamningseffekter under
detektionsgraensen (<10%) ved bade pH 7 og pH 8,5. Ved en koncentration pa 250 mg
N/L var hemningseffekten imidlertid betydelig med effekter pa ca. 25% og ca. 35% ved
pH pa henholdsvis 7 og 8,5.



Pa baggrund af de refererede undersggelser beskrevet i litteraturen og undersggelserne
lavet af Referencelaboratoriet anbefales det at anvende en maksimumsgrense for
ammonium/ammoniak pa 75 mg N/L i testglas.

5. Sammenfattende konklusion

Den gennemfgrte undersggelse af slamkoncentrationens betydning for resultatet af en
nitrifikationsh&mningstest viste, at den registrerede h@mningseffekt af et sorberende og
bionedbrydeligt stof som LAS faldt med stigende slamkoncentration i testglas fra 1 til 5
g SS/L. Undersggelser af zink og ATU, som er beskrevet i litteraturen viser samme
athengighed af slamkoncentrationen, hvorimod der ikke blev fundet forskel i effekten
af metanol ved en slamkoncentration pa 1 og 3 g VSS/L. Normalisering af
stofkoncentrationerne i forhold til slamkoncentrationen udlignede ikke forskellene i
hamningseffekter for LAS, zink og ATU. Det kan konkluderes, at den anvendte
slamkoncentration i en nitrifikationshemningstest indvirker pa hemningseffekten. Det
anbefales at benytte en slamkoncentration pa ca. 1,5 g SS/L i testglas jf. ISO 9509.
Valget af slamkoncentration kan naturligvis tilpasses formalet med testen. Det kan f.eks.
vare relevant at udfgre testen med en slamkoncentration, der er betydeligt hgjere end
1,5 g SS/L, hvis effekten af et stof eller spildevand gnskes vurderet for et specifikt
renseanleg ved den aktuelle slamkoncentration.

Ammonium/ammoniak-koncentrationens betydning blev vurderet pa basis af tidligere
undersggelser lavet af Referencelaboratoriet samt undersggelser beskrevet i litteraturen.
Effekten af ammonium/ammoniak er sterkt athengig af pH i testblandingen. Graensen
for, hvornar ammonium/ammoniak-koncentrationer begynder at virke hammende,
varierer fra ca. 40 mg N/L til ca. 500 mg N/L ved de typisk anvendte pH-niveauer i
nitrifikationsh&mningstest. Test med modificeret ISO 9509 ved pH 8-9 viste en
ha&mningseffekt pa 4-24% ved 100 mg N/L, mens 75 mg N/L ikke gav effekt ved pH 8,5
i en test udfgrt med en modificeret udgave af MINNTOX af Jonsson /12/. Det anbefales
pa denne baggrund at s®tte maksimumsgraensen for
ammonum/ammoniakkoncentrationen 1 et testglas til 75 mg N/L.

Pa grundlag af anbefalingerne i denne rapport, den tidligere udarbejdede delrapport over
undersggelserne udfgrt i 2000 /4/ samt erfaringer fra tidligere vurderinger af ISO 9509
er der udarbejdet et dansk tilleg med modifikationer til ISO 9509 (bilag 2). Det er
malet, at dette tilleg skal anvendes pa danske miljglaboratorier for at sikre ensartede
testprocedurer.
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1,0 g SS/L

Sagsnummer 51202
Forsgg udfert 20011218
Identifikation Slamkonc.: 1,0 g SS/L
Slam Aktiv slam fra Avedpre Spildevandscenter
Medium Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika Kontrol
SS 0.99 g/L

Tid NH,-N  NO,+NO,-N TE pH

10.0 - 1.71 A - -

10.0 - 1.79 A - -

10.0 - 1.85 A 20.9 7.9

90.0 - 6.03 A 20.7 7.5

90.0 - 6.23 A - -

90.0 - 6.44 A - -
180.0 43.60 11.1 A 20.8 7.5
180.0 - 11.2 A 20.7 7.5
180.0 - 11.1 A 20.9 7.4
Regressionsanalyse
Marke a b r’ Hast. Norm.Hast. No

mgN/gSS*h mgN/gVSS*h

NO,+NO,-N

A 1.25 0.05 1.00 3.33 - 9

Sagsnummer : 51202

Forsepg udfert 20011218
Identifikation Slamkonc.: 1,0 g SS/L
Slam Aktiv slam fra Avedgre Spildevandscenter
Medium Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika 50 mg LAS/L
SS 0.99 g/L

Tid NH,-N  NO,+NO,-N TE PH

10.0 - 1.68 A 20.9 8.0

10.0 - 1.72 A - -

90.0 - 6.07 A 20.9 7.6

90.0 - 6.09 A - -
180.0 - 10.3 A - -
180.0 - 10.4 A 21.4 7.5
Regressionsanalyse
Marke a b r’ Hast. Norm.Hast. No

mgN/gSS*h mgN/gVSS*h

NO,+NO,-N

A 1.30 0.05 1.00 3.08 - 6
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Sagsnummer : 51202
Forsepg udfert : 20011218
Identifikation : Slamkonc.: 1,0 g SS/L

Slam : Aktiv slam fra Avedegre Spildevandscenter
Medium : Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika : 150 mg LAS/L
SS 0.99 g/L

Tid NH,-N  NO,+NO,-N TE pH

10.0 - 1.69 A 21.1 8.0

10.0 - 1.74 A - -

90.0 - 4.64 A 20.9 7.6

90.0 - 4.70 A - -
180.0 - 6.37 A - -
180.0 - 6.21 A 20.7 7.6

Regressionsanalyse
Merke a b r’ Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h

NO,+NO,-N
A 1.73 0.03 0.96 1.62 - 6
Sagsnummer : 51202

Forsepg udfert : 20011218
Identifikation : Slamkonc.: 1,0 g SS/L

Slam : Aktiv slam fra Avedegre Spildevandscenter
Medium : Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika : 500 mg LAS/L
SS 0.99 g/L

Tid NH,-N  NO,+NO,-N TE pH

10.0 - 1.57 A 21.2 8.0

10.0 - 1.58 A - -

90.0 - 2.52 A - -

90.0 - 2.51 A 20.9 7.8
180.0 - 3.17 A - -
180.0 - 3.21 A 20.6 7.8

Regressionsanalyse
Merke a b r’ Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h

NO,+NO,-N
a 1.54 0.01 0.98 0.57 - 6




Sagsnummer : 51202
Forsepg udfert : 20011218
Identifikation : Slamkonc.: 1,0 g SS/L

Slam : Aktiv slam fra Avedegre Spildevandscenter
Medium : Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika : 1500 mg LAS/L
SS 0.99 g/L

Tid NH,-N  NO,+NO,-N TE pH

10.0 - 1.65 A 21.4 8.0

10.0 - 1.55 A - -

90.0 - 2.24 A - -

90.0 - 2.21 A - -
180.0 - 2.69 A 20.6 7.8
180.0 - 2.66 A - -

Regressionsanalyse
Merke a b r’ Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h

NO,+NO,-N
A 1.58 0.01 0.98 0.38 - 6
Sagsnummer : 51202

Forsepg udfert : 20011218
Identifikation : Slamkonc.: 1,0 g SS/L

Slam : Aktiv slam fra Avedegre Spildevandscenter
Medium : Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika : 5000 mg LAS/L
SS 0.99 g/L

Tid NH,-N  NO,+NO,-N TE pH

10.0 - 1.61 A 21.1 8.0

10.0 - 1.61 A - -

90.0 - 2.06 A - -

90.0 - 2.06 A - -
180.0 - 2.37 A 20.8 7.9
180.0 - 2.36 A - -

Regressionsanalyse
Merke a b r’ Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h

NO,+NO,-N
a 1.60 0.00 0.98 0.27 - 6




Inhibition of the nitrification of activated sludge from Avedgre Spildevandscenter, 1.0 g SS/L with

LAS

Statistical parameters calculated from continuous responses based on continuous mean

Test type: Nitrification Inhibition Test

3 doses and 3 responses have been used during calculations

Control values

Concentration | Relative nitrification | Inhibition
in mg/L mg N/g SS * h in per cent
Control 1 3.33 -
Control mean 3.33 0
Experimental data
Concentration | Relative nitrification | Inhibition
in mg/L mg N/g SS * h in per cent
50 3.08 8
150 1.62 51
500 0.57 83
1500 * 0.38 89
5000 * 0.27 92

* Concentration not included in the statistical calculation

EC-values and limits of the 95% confidence interval

y(EC) LCL EC(yo) UCL
10 R <50 -
50 R 159 -
90 R 640 -
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2,5 g SS/L

Sagsnummer 51202
Forsgg udfert 20011218
Identifikation Slamkonc.: 2,5 g SS/L
Slam Aktiv slam fra Avedpre Spildevandscenter
Medium Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika Kontrol
SS 2.49 g/L

Tid NH,-N  NO,+NO,-N TE pH

10.0 - 1.86 A 20.9 7.8

10.0 - 2.22 A 21.0 7.9

10.0 - 2.42 A 21.1 7.9

90.0 41.70 12.5 A 20.9 7.3

90.0 - 12.2 A 20.9 7.3

90.0 - 12.5 A 20.9 7.3
180.0 32.00 23.8 A 20.9 7.1
180.0 - 23.7 A - -
180.0 - 24.2 A - -
Regressionsanalyse
Marke a b r’ Hast. Norm.Hast. No

mgN/gSS*h mgN/gVSS*h

NO,+NO,-N

A 0.89 0.13 1.00 3.08 - 9
Sagsnummer 51202
Forsepg udfert 20011218
Identifikation Slamkonc.: 2,5 g SS/L
Slam Aktiv slam fra Avedgre Spildevandscenter
Medium Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika 50 mg LAS/L
SS 2.49 g/L

Tid NH,-N  NO,+NO,-N TE PH

10.0 - 1.83 A - -

10.0 - 1.95 A 21.1 7.9

90.0 - 12.3 A - -

90.0 43.50 12.3 A 20.9 7.3
180.0 - 22.8 A - -
180.0 - 22.8 A 21.1 7.1
Regressionsanalyse
Marke a b r’ Hast. Norm.Hast. No

mgN/gSS*h mgN/gVSS*h

NO,+NO,-N

A 0.86 0.12 1.00 2.96 - 6
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Sagsnummer : 51202
Forsepg udfert : 20011218
Identifikation : Slamkonc.: 2,5 g SS/L

Slam : Aktiv slam fra Avedegre Spildevandscenter
Medium : Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika : 150 mg LAS/L
SS 2.49 g/L

Tid NH,-N  NO,+NO,-N TE pH

10.0 - 1.96 A - -

10.0 - 2.06 A 20.9 7.9

90.0 - 10.9 A - -

90.0 - 10.9 A 21.0 7.3
180.0 - 17.7 A - -
180.0 - 18.1 A 20.9 7.2

Regressionsanalyse
Merke a b r’ Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h

NO,+NO,-N
A 1.58 0.09 0.99 2.24 - 6
Sagsnummer : 51202

Forsepg udfert : 20011218
Identifikation : Slamkonc.: 2,5 g SS/L

Slam : Aktiv slam fra Avedegre Spildevandscenter
Medium : Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika : 500 mg LAS/L
SS 2.49 g/L

Tid NH,-N  NO,+NO,-N TE pH

10.0 - 1.84 A - -

10.0 - 1.85 A 21.0 7.9

90.0 - 5.15 A 20.9 7.5

90.0 - 4.95 A -
180.0 - 7.18 A - -
180.0 - 7.05 A 20.5 7.5

Regressionsanalyse
Merke a b r’ Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h

NO,+NO,-N
a 1.79 0.03 0.97 0.74 - 6




Sagsnummer : 51202
Forsepg udfert : 20011218
Identifikation : Slamkonc.: 2,5 g SS/L

Slam : Aktiv slam fra Avedegre Spildevandscenter
Medium : Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika : 1500 mg LAS/L
SS 2.49 g/L

Tid NH,-N  NO,+NO,-N TE pH

10.0 - 1.70 A - -

10.0 - 1.80 A 21.1 7.9

90.0 - 3.19 A 21.0 7.6

90.0 - 3.22 A - -
180.0 - 4.42 A - -
180.0 - 4.36 A 20.8 7.6

Regressionsanalyse
Merke a b r’ Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h

NO,+NO,-N
A 1.67 0.02 0.99 0.37 - 6
Sagsnummer : 51202

Forsepg udfert : 20011218
Identifikation : Slamkonc.: 2,5 g SS/L

Slam : Aktiv slam fra Avedegre Spildevandscenter
Medium : Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika : 5000 mg LAS/L
SS 2.49 g/L

Tid NH,-N  NO,+NO,-N TE pH

10.0 - 1.72 A - -

10.0 - 1.75 A 21.2 8.0

90.0 - 2.59 A 21.0 7.7

90.0 - 2.66 A - -
180.0 - 3.46 A - -
180.0 - 3.43 A 20.7 7.7

Regressionsanalyse
Merke a b r’ Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h

NO,+NO,-N
a 1.66 0.01 1.00 0.24 - 6




Inhibition of the nitrification of activated sludge from Avedgre Spildevandscenter, 2.5 g SS/L with
LAS

Statistical parameters calculated from continuous responses based on continuous mean
Test type: Nitrification Inhibition Test

3 doses and 3 responses have been used during calculations

Control values

Concentration | Relative nitrification | Inhibition

in mg/L mg N/g SS * h in per cent
Control 1 3.08 -
Control mean 3.08 0

Experimental data
Concentration | Relative nitrification | Inhibition

in mg/L mg N/g SS * h in per cent
50 2.96 4
150 2.24 27
500 0.74 76
1500 * 0.37 88
5000 * 0.24 92

* Concentration not included in the statistical calculation.

EC-values and limits of the 95% confidence interval

y(EC) LCL EC(yo) UCL
10 69 80 91
50 244 261 280
90 745 852 1003
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5,0 g SS/L

Sagsnummer 51202
Forsgg udfert 20011218
Identifikation Slamkonc.: 5,0 g SS/L
Slam Aktiv slam fra Avedpre Spildevandscenter
Medium Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika Kontrol
SS 4.99 g/L
Tid NH,-N  NO,+NO,-N  TE pH
10.0 - 3.61 A 21.3 7.7
10.0 - 3.55 A - -
10.0 - 3.73 A 21.3 7.7
90.0 - 23.3 A 20.5 7.1
90.0 - 23.4 A 20.7 7.1
90.0 - 23.6 A 20.3 7.1
180.0 14.2 42.9 A 21.1 6.7
180.0 - 43.8 A 21.1 6.7
180.0 - 42.9 A 21.1 6.7
Regressionsanalyse
Marke a b r’ Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h
NO,+NO,-N
A 1.72 0.23 1.00 2.80 - 9
Sagsnummer 51202
Forsepg udfert 20011218
Identifikation Slamkonc.: 5,0 g SS/L
Slam Aktiv slam fra Avedgre Spildevandscenter
Medium Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika 50 mg LAS/L
SS 4.99 g/L
Tid NH,-N  NO,+NO,-N  TE PH
10.0 - 3.29 A - -
10.0 - 3.46 A 21.4 7.7
90.0 - 22.9 A 20.7 7.0
90.0 - 23.2 A - -
180.0 - 42.1 A - -
180.0 18.8 42.1 A 20.9 6.7
Regressionsanalyse
Marke a b r’ Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h
NO,+NO,-N
A 1.61 0.23 1.00 2.73 - 6
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Sagsnummer : 51202
Forsepg udfert : 20011218
Identifikation : Slamkonc.: 5,0 g SS/L

Slam : Aktiv slam fra Avedegre Spildevandscenter
Medium : Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika : 150 mg LAS/L
SS 4.99 g/L

Tid NH,-N  NO,+NO,-N  TE pH

10.0 - 3.37 A 21.3 7.7

10.0 - 3.46 A - -

90.0 - 20.9 A 20.5 7.1

90.0 - 20.9 A - -
180.0 - 36.0 A - -
180.0 28.5 35.7 A 21.0 6.7

Regressionsanalyse
Merke a b r Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h

NO,+NO,-N
A 2.30 0.19 0.99 2.29 - 6
Sagsnummer : 51202

Forsepg udfert : 20011218
Identifikation : Slamkonc.: 5,0 g SS/L

Slam : Aktiv slam fra Avedegre Spildevandscenter
Medium : Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika : 500 mg LAS/L
SS 4.99 g/L

Tid NH,-N  NO,+NO,-N  TE pH

10.0 - 3.53 A 21.5 7.7

10.0 - 3.39 A - -

90.0 - 13.4 A 20.4 7.3

90.0 - 14.0 A - -
180.0 - 18.4 A 21.1 7.0
180.0 38.4 18.2 A - -

Regressionsanalyse
Merke a b r Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h

NO,+NO,-N
a 3.74 0.09 0.94 1.04 - 6




Sagsnummer : 51202
Forsepg udfert : 20011218
Identifikation : Slamkonc.: 5,0 g SS/L

Slam : Aktiv slam fra Avedegre Spildevandscenter
Medium : Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika : 1500 mg LAS/L
SS 4.99 g/L

Tid NH,-N  NO,+NO,-N  TE pH

10.0 - 2.67 A 21.4 7.8

10.0 - 2.70 A - -

90.0 - 6.52 A - -

90.0 - 6.50 A 20.5 7.8
180.0 - 8.81 A - -
180.0 - 8.78 A 21.0 7.1

Regressionsanalyse
Merke a b r’ Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h

NO,+NO,-N
A 2.66 0.04 0.97 0.43 - 6
Sagsnummer : 51202

Forsepg udfert : 20011218
Identifikation : Slamkonc.: 5,0 g SS/L

Slam : Aktiv slam fra Avedegre Spildevandscenter
Medium : Postevand, NH,-N og NaHCO, i slamsusp.
Karakteristika : 5000 mg LAS/L
SS 4.99 g/L

Tid NH,-N  NO,+NO,-N TE pH

10.0 - 2.27 A 21.1 7.9

10.0 - 2.30 A - -

90.0 - 4.63 A 20.5 7.6

90.0 - 4.66 A - -
180.0 - 6.02 A - -
180.0 - 6.23 A 20.9 7.4

Regressionsanalyse
Merke a b r’ Hast. Norm.Hast. No
mgN/gSS*h mgN/gVSS*h

NO,+NO,-N
a 2.26 0.02 0.97 0.27 - 6




Inhibition of the nitrification of activated sludge from Avedgre Spildevandscenter, 5.0 g SS/L. with
LAS

Statistical parameters calculated from continuous responses based on continuous mean
Test type: Nitrification Inhibition Test

3 doses and 3 responses have been used during calculations

Control values

Concentration | Relative nitrification | Inhibition

in mg/L mg N/g SS * h in per cent
Control 1 2.80 -
Control mean 2.80 0

Experimental data
Concentration | Relative nitrification | Inhibition

in mg/L mg N/g SS * h in per cent
50 2.73 2
150 2.29 18
500 1.04 63
1500 * 0.43 85
5000 * 0.27 90

* Concentration not included in the statistical calculation.

EC-values and limits of the 95% confidence interval

y(EC) LCL EC(yo) UCL
10 <50 88 165
50 231 387 592
90 979 1709 >5000
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Bilag 2 Udkast til revideret DS/EN ISO 9509
DS/EN ISO 9509: 1989 (E)

1. udgave
Godkendt: 1996-05-24

Vandundersggelse
Nitrifikationsh@&mning for kemikalier og spildevand
Bestemmelse med aktiveret slam

Water Quality — Method for assessing the inhibition of nitrification of activated sludge
micro-organisms by chemicals and waste water
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DRAFT

REVISION OF INTERNATIONAL STANDARD

2003.02.07

DS/EN 1SO 9509: 1989 (E)

Water quality — Method for assessing the inhibition of ni-
trification of activated sludge microorganism by chemicals

and waste waters

WARNING - Activated sludges may contain pathogenic organisms, therefore take appropriate precautions

when handling them.

Handle toxic test substances and those with unknown properties with care.

1 Scope

1.1 This Standard specifies a method for assessing the
short-term inhibitory effects of test substances on nitrifying
bacteria in activated sludge and is based on the Interna-
tional Standard 1SO 9509 (1989). The inhibitory effects are
estimated over an exposure period of 3 h.

1.2 The method is suitable for use with nitrifying acti-
vated sludge from domestic sewage. It is also possible to
use nitrifying sludges derived from synthetic sewage.

1.3 The method is applicable to non-volatile chemical
substances, which are soluble in water and also to waste
waters. It is possible to use insoluble substances, if care is
taken to ensure as much homogeneity as possible.

1.4 It is important to stress that sludges from different
sources respond differently to a given concentration of an
inhibitor and this is probably due, at least in part, to reac-
tion between the inhibitor and components of the sludge
resulting in a partial nullifying of the toxic effect. Also, since
the test lasts only 3 h, it must be borne in mind that any
inhibitory effects may diminish, or increase, over a longer
period, e.g. in the continuous activated sludge system.

2 Normative references

The following standards contain provisions, which, through
reference in this text, constitute provisions of the Interna-
tional Standard ISO 9509. At the time of publication, the
editions indicated were valid. All standards are subject to
revision, and parties to agreements based on the Interna-
tional Standard ISO 9509 are encouraged to investigate the
possibility of applying the most recent editions of the stan-
dards indicated below. Member of IEC and ISO maintain
registers of currently valid International Standards.

1ISO 6107-1: 1996, Water quality — Vocabulary — Part 1.
1ISO 6107-3: 1993, Water quality — Vocabulary — Part 3.

1ISO 5667-16: 1998, Water quality — Sampling — Part 16

3 Definitions

For the purposes of this Standard, the following definitions
apply.

3.1 Test substance: Pure chemicals, mixtures, chemical
products and waste waters.

3.2 Activated sludge: Accumulated biological mass
(floc) produced in the treatment of waste water by the
growth of bacteria and other micro-organisms in the pres-
ence of dissolved oxygen. [ISO 6107-1.]

3.3 Mixed liquor suspended solids (MLSS): The con-
centration of solids, expressed in a specified dried form, in
the mixed liquor. [ISO 6107-3.]

NOTE - In this Standard, the MLSS are determined after filtration of
a known volume and drying at about 100°C. The MLSS are ex-
pressed in milligrams per liter or grams per liter.

3.4 EC50 and EC20: Concentration of test substance
giving a calculated or interpolated inhibition of nitrification of
50 % and 20 %, respectively, compared with a control
containing no test material.

3.5 Nitrification: The oxidation of ammonium salts by
bacteria. Usually, the end product of such an oxidation is
nitrate. [ISO 6170-1.]

NOTE - Nitrites may be formed as intermediate products.

4 Principle

Performance of the test at a constant temperature, usually
between 20°C and 25°C, in an atmosphere free from dust
and toxic vapors. Parallel aeration of a nitrifying sludge in
the presence and absence of test material and assessment
of the difference in concentration of oxidized nitrogen (ni-
trite N plus nitrate N) produced by the oxidation of ammo-
nium salts. Calculation of the inhibition of nitrification of
activated sludge microorganisms by the test material.

5 Reagents and materials

5.1 Water, deionized or distilled.
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5.2 Nitrifying activated sludge

Obtain a portion of sludge from a nitrifying treatment plant
receiving domestic sewage or from a laboratory-scale plant
treating domestic or synthetic sewage. Maintain the sludge
in an aerobic condition and preferably use within 24 h of
collection.

Before use, centrifuge the sludge (e.g. 1 100 g during 5
min) and discard the supernatant liquid. Wash the residue
with an equal volume of water (5.1), dilute the resulting
mixture with ten times the volume of medium (5.3), re-
centrifuge and again discard the supernatant liquid. Finally,
resuspend the sludge in an appropriate volume of water
(5.3) to give the required concentration of mixed liquor
suspended solids (e.g. 4 g/l) and aerate until use.

5.3 Medium

Dissolve 5.04 g of sodium hydrogencarbonate (NaHCOg3)
and 2.65 g of ammonium sulfate [(NH4)2SO4] in 1 liter of
water (5.1).

NOTE — This medium - when diluted 1 : 10, contains 56
mg/l of N and has a pH value of about 7.6. It allows the
production of at least 25 mg/l of oxidized nitrogen without
changing the pH.

5.4 Reference inhibitor

Dissolve 200 mg of allylthiourea (ATU) in 200 ml of water
(5.1). This solution may be stored at 4°C for at least one
month. Withdraw 5 ml of this concentrated stock solution
and dilute to a finale volume of 100 ml. The resulting solu-
tion of 50 mg/l is used in the preparation of reference glass
(see 8.2).

NOTE - Another reference inhibitor may be used e.g. 3,5
dichlorophenol or phenol

5.5 Stock solution of test substance

Prepare a stock solution or suspension of test substance in
water (5.1) at a suitable concentration, e.g. 1 g/l or 10 g/l. It
is possible to use waste water without dilution.

6 Apparatus

6.1 Cylindrical glasses with a capacity of approx. 500
ml (e.g. with an internal diameter of approx. 5 cm and a
height of approx. 34 cm).

6.2 Pasteur pipettes or other aeration device. The de-
vice shall admit an aeration intensity (approx. 600-800 ml
air/min) ensuring a homogeneous distribution of the sludge
in the test mixture.

6.3 Compressed air supply humidified by passage
through a wash bottle containing water.

6.4 Apparatus necessary for analytical determination of
ammonia and oxidized nitrogen in solution.

6.5 Filtration apparatus.

6.6 Filter made of glass fibre or paper, which does not
release nitrogen.

2003.02.07

DS/EN 1SO 9509: 1989 (E)

6.7 pH meter and thermometer for measuring of pH and
temperature during the test.

6.8 Oxygen meter for control of the oxygen concentra-
tion in the test mixture during the test.

6.9 Equipment: for determination of mixed liquid sus-
pended solids (MLSS). Filtering is made on GF/A glass
fibre filters (e.g. Whatman).

7 Sampling of waste water

Sampling shall be conducted in chemically inert, clean
containers in accordance with ISO 5667-16. Fill the con-
tainers completely and seal them. Test the samples as
soon as possible after collection. Where necessary, store
the samples at a temperature of 2° to 5 °C in the dark for
no longer than 48 h. For longer periods, store at —18°C.
Test should preferable be performed within 1 month of
sampling. Do not use chemicals to preserve the samples.
Perform the necessary pH adjustment just before testing.

8 Procedure

8.1 Use sludges with specific nitrification rates between
1.5 mg of N/(g-h) and 6.5 mg of N/(g-h). If the rate is out-
side this range, it is essential to modify the procedure (see
clause 9).

8.2 The test should be performed in duplicate, i.e. dupli-
cates are prepared of each test concentration, the control
and the reference.

High concentration of ammonium/ammonia may inhibit the
nitrification. The amount of ammonium/ammonia nitrogen in
the test substance is therefore measured and recorded
before the testing. If the test substance contains a relatively
large amount of ammonium/ammonia nitrogen, the ammo-
nium/ammonia nitrogen concentrations in the test medium
dosed to glasses with test substance are adjusted in order
to ensure that the concentration in the final test mixture
does not exceed 75 mg NH4*/NH3-N/I.

pH of the test substance is measured and recorded. The
pH shall be within the interval of 7.6 and 8.0 and is adjusted
with hydrochloric/sulphuric acid or a solution of sodium
hydroxide if necessary. The amount used of acid/base is
recorded.

Water (5.1), medium [usually 25 ml (5.3)] and test sub-
stance (5.5) are added to each cylindrical glass in selected
volume ratios. The volume of the water is regulated to
make up a final total volume of test mixture of 250 ml. The
test substance is usually tested in a range of concentra-
tions (often five). The aeration is turned on and it is meas-
ured that the oxygen concentration is 6-8 mg Ou/l. The
measured Oz concentrations are recorded.

Include control and reference glasses without test solution.
The ATU solution [2.5 ml (5.4) in 250-ml test mixture] is
added to the reference glasses so that the final concentra-
tion is 0.5 mg/l.

The test is started by adding the necessary amount of
washed nitrifying sludge (5.2) to each glass. Use intervals
of e.g. 1 minute between addition to successive test
glasses. The time of sludge addition is recorded. Add equal
volumes of the sludge to the series of glasses so that the
final concentration of mixed liquor suspended solids will be
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approx. 2.0 g MLSS/I (2.0 £ 0.5 g MLSS/l) (see Table A.1).
The concentration of ammonium/ammonia nitrogen in the
test glasses shall be > 4 mg N/I at the termination of the
test.

NOTE: It is allowed to use another sludge concentration when the
purpose of the test is to assess the effect on a specific wastewater
treatment plant (WWTP) at the actual sludge concentration or if the
nitrification rate in the sludge complicates test with the recommended
sludge concentration of 2.0 g SS/I. However, it should be noted that
the sludge concentration may effect the test results.

8.3 Incubate all glasses for 3 hours at a constant tem-
perature (4) and ordinary room lighting. pH is measured in
each test glass within the first 30 minutes and at the termi-
nation of the test. The temperature and the pH are meas-
ured in each glass simultaneously. Measurements of the
temperature may also be performed in selected glasses
using thermologgers.

Measure and record the oxygen concentration at least
twice during the test period. Keep the oxygen concentration
within 6-8 mg Oz/I.

8.4 After 10 to 30, 90 and 180 minutes (the exact sam-
pling time is noted), take a suitable volume of samples, e.g.
5 ml from the controls for analysis of oxidized nitrogen
(NO2" + NOg3™ - N). Samples from the remaining glasses are
taking after 10 to 30 and 180 minutes. The concentration of
ammonium/ammonia nitrogen is analyzed in the samples
taken after 180 minutes. A sample from one of the control
glasses is analyzed as a minimum.

Filter the samples through a glass fibre filter or a paper filter
(6.7). Freeze the samples if analysis is not performed im-
mediately. Thaw out frozen samples at room temperature.
It is also possible to thaw out in cold or tepid water. The
time of thawing shall be as short as possible and the sam-
ples shall be kept cool until the initiation of the analysis.
Frozen samples should be analyzed within a week. Thawed
samples shall not be re-frozen with the purpose of repeat-
ing the analysis. Samples to be analyzed on the day of the
test shall be placed in a water bad with ice until initiation of
the analysis.

8.5 Take samples (e.g. 20-25 ml) from each glass in the
last period of the test (i.e. between 90 and 180 minutes)
and determine the concentration of mixed liquor suspended
solids in the glasses. Correction in the content of MLSS
shall be made if the test substance contains significant
amounts of suspended solids. Determine the concentration
of MLSS of the test substance and correct the concentra-
tion before calculation of the nitrification rate.

8.6 An example of the volume required for setting up the
test is shown in Annex A.

9 Calculation and expression of results

9.1 Calculate the nitrification rate by means of linear
regression using the analyzed concentration of NO>" + NO3
- N. Express the rate in mg NO2" + NO3 - N produced per g
MLSS (or g SS) per hour.

Calculate the percentage of inhibition of formation of oxi-
dized nitrogen N as follows:

Ne —N
% inhibition = ———1.100
NC

where

Nc s the nitrification rate in controls [mg NO2" +NO3-N
/(g SS - hour)]

Nt is the nitrification rate in glasses with test substance
or ATU [mg NO2 + NO3z™-N/(g SS - hour)]

NOTE - Although the measurement of oxidized nitrogen is prefer-
able, the percentage inhibition of ammonium/ammonia removal may
be based on NH;"/NHz-N concentration. However, this disappear-
ance of ammonium/ammonia is not necessarily due to nitrification.
Furthermore, ammonium/ammonia may be produced by degradation
of nitrogen-containing substances.

9.2 Plot a graph of the percentage inhibition against the
log of the concentration of test substance and interpolate
the EC50 (and potentially EC20) from this

Alternative, use a linear regression program to estimate the
ECS50 (and potentially EC20).

10 Validity of results

The production of NO2" + NOg3’ in controls shall be linear in
time.

The variations in the temperature measured in the test
glasses must be within + 1°C during the whole test period.

The measured pH values must be within the interval of 7.5-
9.0 (preferable 7.5-8.5).

The measured oxygen concentrations in the test glasses
must be at least 6 mg Oo/I.

The result of the reference (0.5 mg ATU/I) is compared with
previous test results and it is assessed whether the result is
within the expected interval. If published results from e.g.
the performance of a ring test with ATU are available, the
achieved inhibitory effect must be within the interval of
these results.

It is important that the nitrification has taken place in the
control, but it is essential that sufficient ammonium salt (i.e.
>4 mg N/l is left at the end of the test period to ensure that
the substrate was not rate limiting. Nitrification rates be-
tween 1.5 mg N/(g SS - h) and 6.5 mg N/(g SS - h) have
been found suitable for this procedure for assessment of
inhibition. If the rate of nitrification is lower than 1.5 mg N/(g
SS - h), use a sludge from another source, or increase the
proportion of nitrifiers in the sludge, e.g. by culturing the
sludge for a few weeks with synthetic sewage at a suitable
retention time (e.g. 6 h) in a laboratory-activated sludge
plant [see Reference [4]].

If the nitrification rate is higher than 6.5 mg N/(g SS - h),
use either a shorter incubation period or a larger volume of
concentrated medium (5.3) to ensure that the concentration
of ammonium salt does not become rate-limiting and that
the pH does not fall. If necessary, carry out a preliminary
test to ascertain the appropriate volume of medium to use.

NOTE - It should be noted, however, that with a larger proportion of
nitrifiers, the nitrifier to inhibitor ration will be changed and a different
EC50 may result.
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11 Test report

The test report shall refer to this Standard and the Interna-
tional Standard ISO 9509. The report shall contain the fol-
lowing information:

a) Identity of the test substance, including sampling,
storage time and conditions;

b)  The specific nitrification rate of the activated sludge;

c) The source, date of sampling, concentration and pre-
treatment method of the activated sludge;

d) Measured data: Temperature, pH, O»-concentration,
MLSS measurements and analytical results of NO>™ +
NO3 - N and NH4*/NH3-N;

e) The test results: The nitrification rate and the percent-
age of inhibition for each test glass are stated together
with the concentration of the test substance in the
glass. The inhibition curve is plotted and the EC50
(and possibly the EC20) is stated. The 95%-
confidence interval of EC50 (and EC20) is given when
possible;

f)  The inhibition caused by the reference specific inhibi-
tor;

g) Any other facts, not specified in this Standard, that are
relevant concerning the procedure followed.
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Annex A

(normative)
Example for preparation of the test

Table A.1
Glass No. 142 3+4 4+5 6+7 8+9 10 +11 12 +13
Medium (ml) 25 25 25 25 25 25 25
Activated sludge (ml) 125 125 125 125 125 125 125
Reference inhibitor 0 0 0 0 0 0 2.5
(ml)
Water (ml) 100 99.75 99.2 97.5 92 75 97.5
Stock solution” of test 0 0.25 0.8 25 8.0 25 0
substance (ml)
Concentration of test 0 1 3.2 10 32 100 0
substance (mg/l)
Total volume (ml) 250 250 250 250 250 250 250

Concentration of activated sludge = 4.0 g MLSS/I

1) Stock solution: 1 g of test substance per litre.

NOTE - Undiluted test substance must not be allowed to come into contact with the sludge.
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