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https://www.european-biochar.org/en/ct/2-EBC-guidelines-documents



OECD 1984 VanZwieten et al. 
2010

species 1 from each of 3 
categories (e.g. wheat, 
radish, lettuce)

Soybean, wheat, 
radish

mixture (% 
w/w)

0, 0.0001, 0.001, 0.01 1.5 & 2.0

container ‘to allow unrestricted 
growth’

unspecified seedling 
tray

seeds / pot 5 1
replicates 4 110
pre-
incubation

None described 22 days

water 
managemen
t

‘suitable for normal 
growth’

mist 5 s every 45 min

temperature ‘suitable for normal 
growth’

25 °C day, 15 °C night

day length none described none described
duration 14 d after 50 % 

emergence (control)
9 d after planting



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiCmrjEk7r
5AhV6kYkEHZevAU0QFnoECAkQAQ&url=https%3A%2F%2Fwww.nrcs.usda.gov%2FInternet%2FFS
E_DOCUMENTS%2Fnrcs142p2_052803.pdf&usg=AOvVaw3AXEwWwTejtk9sBzjWDEUy
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https://upload.wikimedia.org/wikipedia/commons/a/a3/Soil_pH_effect_on_nutrient_availability.svgEnders et al. 2012



UN FAO Standard operating procedure for soil calcium 
carbonate equivalent- Volumetric Calcimeter Method

Inorganic C via Manometric calcimetry

Photo credit- thoughtco.com

Corg = Ctot – Cinorg
H:Corg (mol:mol) < 0.7

Volumetric calcimetry (Bernard)



Nguyen et al., 2010, ES&T 44, 3324–3331https://www.abcam.com/d--cellobiose-beta-
glucosidase-substrate-ab146391.html#lb

https://polymerdatabase
.com/img2/Lignin.png
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Carbon Stability- basis



y = 0.398x - 0.0325
r ² = 0.902
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Oc:Corg bull, corn, dairy, hazelnut, oak, pine feedstock

H:Corg poultry feedstock 
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r ² = 0.653
y = 0.00623 x - 0.106r ² = 0.658

y = 0.0149x  - 0.152

Enders et al. 2012

Volatile C = 100% - ash - fixed C

H/Corg = total H / organic C
total O = 100% - (C + H + N + S + ash)
Oc = total O - inorganic O
Oc/Corg = organic O / organic C

Carbon Stability- metrics
mol = 6.022 * 10^23 atoms
% H / 1.00784 molar wt = mol C
% C / 12.011 = mol C



Preparation for analysis of inorganic elements- includes heavy 
metals, trace, toxic, and nuisance elements, and plant nutrients 

microwave 
HNO3

HNO3 + 
H2O2

dry ash
water 

extraction
HNO3 + HCl

modified dry 
ash

microwave 
HNO3 + HF + 

H2O2
LiBO2 fusion

A (EPA 3051) B (EPA 3050)
C (AOAC 
985.01)

D E

Hg X X
Pb X X X X
Cd X X X X
Cr X X X X
As X X X
Ni X X X X
Co X X *1 *1 X X
Se X X X
Cl- *1

Na X X *1 *1 X X X
Cu X X X *1 X X
Mo X X *1 X X
B X *1 X *1 X
Fe X X X *1 X n/a X X IBI

Mn X X X *1 X n/a X EBC

Zn X X X *1 X X both IBI and EBC

Ca X X X *1 X n/a X X neither IBI nor EBC

Mg X X X *1 X n/a X X
S *1 *1 *1 n/a X X approved by methods stated above in column

P *2 X X n/a *3 X *1 TMECC 04.05, not TMECC 04.12 or EPA

K X X X X n/a X X *2 TMECC 04.12, not TMECC 04.05 or EPA 3051

Si X *3 DIN EN ISO 17294-2, but not by EPA 3052

IBI EBC

TMECC 04.12
Enders and 

Lehmann 2012
EPA 3052 / DIN 
EN ISO 17294-2

DIN 51729-11


PAH TEF

		PAH compound		abbr. *1		abbr. *2		IARC *3		TEF *4		EPA 16		AU/EFSA 8 *2		SCF 15 *5

		Benzo(a)pyrene		BaP		BaP		1		1		X		X		X

		Cyclopenta(cd)pyrene		CPP		CPP		2A								X

		Dibenz(a,h)anthracene		DhA		DBahA		2A		1		X		X		X

		Dibenzo(a,l)pyrene		DlP		DBalP		2A								X

		Benz(a)anthracene		BaA		BaA		2B		0.1		X		X		X

		Benzo(b)fluoranthene		BbF		BbFA		2B		0.1		X		X		X

		Benzo(j)fluoranthene		BjF		BjFA		2B								X

		Benzo(k)fluoranthene		BkF		BkFA		2B		0.1		X		X		X

		Chrysene		CHR		CHR		2B		0.01		X		X		X

		Dibenzo(a,h)pyrene		DhP		DBahP		2B								X

		Dibenzo(a,i)pyrene		DiP		DBaiP		2B								X

		Indeno(1,2,3-cd)pyrene		IP		IP		2B		0.1		X		X		X

		5-Methylchrysene		5MC		MCH		2B								X

		Naphthalene		-		-		2B		0.001		X

		Benzo(ghi)perylene		BgP		BghiP		3		0.01		X		X		X

		Dibenzo(a,e)pyrene		DeP		DBaeP		3								X

		Benzo(c)fluorene		BcL				3								EU 16 *5

		Anthracene		-		-		3		0.01		X

		Acenaphthene		-		-		3		0.001		X

		Fluoranthene		-		-		3		0.001		X

		Fluorene		-		-		3		0.001		X

		Phenanthrene		-		-		3		0.001		X

		Pyrene		-		-		3		0.001		X

		Acenaphthylene		-		-		-		0.001		X



		*1 IUPAC nomenclature Moss 1998

		*2 Europ (ean Food Safety Authority 2008, Australia National Environment Protection Measure 2013

		*3 International Agency for Research on Cancer classification

		         1- carcinogenic to humans

		         2A- probably carcinogenic to humans

		         2B- possibly carcinogenic to humans

		         3- carcenogenicity to humans not classifiable

		*4 Nisbet & LaGroy 1992

		*5 Lerda 2011





PCBs

								EPA certified analytes						WHO TEF

akio.enders: akio.enders:
Van den Berg 2006

		name		CAS		IUPAC		8275a		8082a		1668c		1998		2005

		Aroclor 1016		12674-11-2 		n/a				X				n/a

		Aroclor 1221		11104-28-2 						X

		Aroclor 1232		11141-16-5 						X

		Aroclor 1242		53469-21-9 						X

		Aroclor 1248		12672-29-6 						X

		Aroclor 1254		11097-69-1 						X

		Aroclor 1260		11096-82-5 						X

		3,3',4,4',5-PeCB3,6		57465-28-8		126						X		0.1		0.1

		3,3',4,4',5,5'-HxCB3,6		32774-16-6		169						X		0.01		0.03

		3,4,4',5-TeCB6		70362-50-4		81						X		0.0001		0.0003

		3,3',4,4'-TeCB3,6		32598-13-3		77						X		0.0001		0.0001

		2,3,3',4,4'-PeCB3,6		32598-14-4		105						X		0.0001		0.00003

		2,3,4,4',5-PeCB6		74472-37-0		114						X		0.0005		0.00003

		2,3',4,4',5-PeCB3,6		31508-00-6		118		X				X		0.0001		0.00003

		2',3,4,4',5-PeCB6		65510-44-3		123						X		0.0001		0.00003

		2,3,3',4,4',5-HxCB6		38380-08-4		156						X		0.0005		0.00003

		2,3,3',4,4',5'-HxCB6		69782-90-7		157						X		0.0005		0.00003

		2,3',4,4',5,5'-HxCB6		52663-72-6		167						X		0.00001		0.00003

		2,3,3',4,4',5,5'-HpCB6		39635-31-9		189						X		0.0001		0.00003

		2-MoCB		2051-60-7		1		X		X		X

		3-MoCB		2051-61-8		2						X

		4-MoCB		2051-62-9		3						X

		2,2'-DiCB		13029-08-8		4						X

		2,3-DiCB		16605-91-7		5				X		X

		2,3'-DiCB		25569-80-6		6						X

		2,4-DiCB		33284-50-3		7						X

		2,4'-DiCB3		34883-43-7		8						X

		2,5-DiCB		34883-39-1		9						X

		2,6-DiCB		33146-45-1		10						X

		3,3'-DiCB		2050-67-1		11		X				X

		3,4-DiCB		2974-92-7		12						X

		3,4'-DiCB		2974-90-5		13						X

		3,5-DiCB		34883-41-5		14						X

		4,4'-DiCB		2050-68-2		15						X

		2,2',3-TrCB		38444-78-9		16						X

		2,2',4-TrCB		37680-66-3		17						X

		2,2',5-TrCB3		37680-65-2		18		X		X		X

		2,2',6-TrCB		38444-73-4		19						X

		2,3,3'-TrCB		38444-84-7		20						X

		2,3,4-TrCB		55702-46-0		21						X

		2,3,4'-TrCB		38444-85-8		22						X

		2,3,5-TrCB		55720-44-0		23						X

		2,3,6-TrCB		55702-45-9		24						X

		2,3',4-TrCB		55712-37-3		25						X

		2,3',5-TrCB		38444-81-4		26		X				X

		2,3',6-TrCB		38444-76-7		27						X

		2,4,4'-TrCB3		7012-37-5		28						X

		2,4,5-TrCB		15862-07-4		29						X

		2,4,6-TrCB		35693-92-6		30						X

		2,4',5-TrCB		16606-02-3		31		X		X		X

		2,4',6-TrCB		38444-77-8		32						X

		2',3,4-TrCB		38444-86-9		33						X

		2',3,5-TrCB		37680-68-5		34						X

		3,3',4-TrCB		37680-69-6		35						X

		3,3',5-TrCB		38444-87-0		36						X

		3,4,4'-TrCB		38444-90-5		37						X

		3,4,5-TrCB		53555-66-1		38						X

		3,4',5-TrCB		38444-88-1		39						X

		2,2',3,3'-TeCB		38444-93-8		40						X

		2,2',3,4-TeCB		52663-59-9		41						X

		2,2',3,4'-TeCB		36559-22-5		42						X

		2,2',3,5-TeCB		70362-46-8		43						X

		2,2',3,5'-TeCB3		41464-39-5		44		X		X		X

		2,2',3,6-TeCB		70362-45-7		45						X

		2,2',3,6'-TeCB		41464-47-5		46						X

		2,2',4,4'-TeCB		2437-79-8		47						X

		2,2',4,5-TeCB		70362-47-9		48						X

		2,2',4,5'-TeCB		41464-40-8		49		X				X

		2,2',4,6-TeCB		62796-65-0		50						X

		2,2',4,6'-TeCB		68194-04-7		51						X

		2,2',5,5'-TeCB3		35693-99-3		52		X		X		X

		2,2',5,6'-TeCB		41464-41-9		53						X

		2,2',6,6'-TeCB		15968-05-5		54						X

		2,3,3',4'-TeCB		74338-24-2		55						X

		2,3,3',4'-TeCB		41464-43-1		56						X

		2,3,3',5-TeCB		70424-67-8		57						X

		2,3,3',5'-TeCB		41464-49-7		58						X

		2,3,3',6-TeCB		74472-33-6		59						X

		2,3,4,4'-TeCB		33025-41-1		60						X

		2,3,4,5-TeCB		33284-53-6		61						X

		2,3,4,6-TeCB		54230-22-7		62						X

		2,3,4',5-TeCB		74472-34-7		63						X

		2,3,4',6-TeCB		52663-58-8		64						X

		2,3,5,6-TeCB		33284-54-7		65						X

		2,3',4,4'-TeCB3		32598-10-0		66		X		X		X

		2,3',4,5-TeCB		73575-53-8		67						X

		2,3',4,5'-TeCB		73575-52-7		68						X

		2,3',4,6-TeCB		60233-24-1		69						X

		2,3',4',5-TeCB		32598-11-1		70						X

		2,3',4',6-TeCB		41464-46-4		71						X

		2,3',5,5'-TeCB		41464-42-0		72						X

		2,3',5',6-TeCB		74338-23-1		73						X

		2,4,4',5-TeCB		32690-93-0		74						X

		2,4,4',6-TeCB		32598-12-2		75						X

		2',3,4,5-TeCB		70362-48-0		76						X

		3,3',4,5-TeCB		70362-49-1		78						X

		3,3',4,5'-TeCB		41464-48-6		79						X

		3,3',5,5'-TeCB		33284-52-5		80						X

		2,2',3,3',4-PeCB		52663-62-4		82						X

		2,2',3,3',5-PeCB		60145-20-2		83						X

		2,2',3,3',6-PeCB		52663-60-2		84						X

		2,2',3,4,4'-PeCB		65510-45-4		85						X

		2,2',3,4,5-PeCB		55312-69-1		86						X

		2,2',3,4,5'-PeCB		38380-02-8		87				X		X

		2,2',3,4,6-PeCB		55215-17-3		88						X

		2,2',3,4,6'-PeCB		73575-57-2		89						X

		2,2',3,4',5-PeCB		68194-07-0		90						X

		2,2',3,4',6-PeCB		68194-05-8		91						X

		2,2',3,5,5'-PeCB		52663-61-3		92						X

		2,2',3,5,6-PeCB		73575-56-1		93						X

		2,2',3,5,6'-PeCB		73575-55-0		94						X

		2,2',3,5',6-PeCB		38379-99-6		95						X

		2,2',3,6,6'-PeCB		73575-54-9		96						X

		2,2',3',4,5-PeCB		41464-51-1		97						X

		2,2',3',4,6-PeCB		60233-25-2		98						X

		2,2',4,4',5-PeCB		38380-01-7		99						X

		2,2',4,4',6-PeCB		39485-83-1		100						X

		2,2',4,5,5'-PeCB3		37680-73-2		101		X		X		X

		2,2',4,5,6'-PeCB		68194-06-9		102						X

		2,2',4,5,'6-PeCB		60145-21-3		103						X

		2,2',4,6,6'-PeCB		56558-16-8		104						X

		2,3,3',4,5-PeCB		70424-69-0		106						X

		2,3,3',4',5-PeCB		70424-68-9		107						X

		2,3,3',4,5'-PeCB		70362-41-3		108						X

		2,3,3',4,6-PeCB		74472-35-8		109						X

		2,3,3',4',6-PeCB		38380-03-9		110				X		X

		2,3,3',5,5'-PeCB		39635-32-0		111						X

		2,3,3',5,6-PeCB		74472-36-9		112						X

		2,3,3',5',6-PeCB		68194-10-5		113						X

		2,3,4,4',6-PeCB		74472-38-1		115						X

		2,3,4,5,6-PeCB		18259-05-7		116						X

		2,3,4',5,6-PeCB		68194-11-6		117						X

		2,3',4,4',6-PeCB		56558-17-9		119						X

		2,3',4,5,5'-PeCB		68194-12-7		120						X

		2,3',4,5,'6-PeCB		56558-18-0		121						X

		2',3,3',4,5-PeCB		76842-07-4		122						X

		2',3,4,5,5'-PeCB		70424-70-3		124						X

		2',3,4,5,6'-PeCB		74472-39-2		125						X

		3,3',4,5,5'-PeCB		39635-33-1		127						X

		2,2',3,3',4,4'-HxCB3		38380-07-3		128		X				X

		2,2',3,3',4,5-HxCB		55215-18-4		129						X

		2,2',3,3',4,5'-HxCB		52663-66-8		130						X

		2,2',3,3',4,6-HxCB		61798-70-7		131						X

		2,2',3,3',4,6'-HxCB		38380-05-1		132						X

		2,2',3,3',5,5'-HxCB		35694-04-3		133						X

		2,2',3,3',5,6-HxCB		52704-70-8		134						X

		2,2',3,3',5,6'-HxCB		52744-13-5		135						X

		2,2',3,3',6,6'-HxCB		38411-22-2		136						X

		2,2',3,4,4',5-HxCB		35694-06-5		137						X

		2,2',3,4,4',5'-HxCB3		35065-28-2		138		X		X		X

		2,2',3,4,4',6-HxCB		56030-56-9		139						X

		2,2',3,4,4',6'-HxCB		59291-64-4		140						X

		2,2',3,4,5,5'-HxCB		52712-04-6		141				X		X

		2,2',3,4,5,6-HxCB		41411-61-4		142						X

		2,2',3,4,5,6'-HxCB		68194-15-0		143						X

		2,2',3,4,5',6-HxCB		68194-14-9		144						X

		2,2',3,4,6,6'-HxCB		74472-40-5		145						X

		2,2',3,4',5,5'-HxCB		51908-16-8		146						X

		2,2',3,4',5,6-HxCB		68194-13-8		147						X

		2,2',3,4',5,6'-HxCB		74472-41-6		148						X

		2,2',3,4',5',6-HxCB		38380-04-0		149						X

		2,2',3,4',6,6'-HxCB		68194-08-1		150						X

		2,2',3,5,5',6-HxCB		52663-63-5		151						X

		2,2',3,5,6,6'-HxCB		68194-09-2		152						X

		2,2',4,4',5,5'-HxCB3		35065-27-1		153						X

		2,2',4,4',5',6-HxCB		60145-22-4		154						X

		2,2',4,4',6,6'-HxCB		33979-03-2		155						X

		2,3,3',4,4',6-HxCB		74472-42-7		158						X

		2,3,3',4,5,5'-HxCB		39635-35-3		159						X

		2,3,3',4,5,6-HxCB		41411-62-5		160						X

		2,3,3',4,5',6-HxCB		74472-43-8		161						X

		2,3,3',4',5,5'-HxCB		39635-34-2		162						X

		2,3,3',4',5,6-HxCB		74472-44-9		163						X

		2,3,3',4',5',6-HxCB		74472-45-0		164						X

		2,3,3',5,5',6-HxCB		74472-46-1		165						X

		2,3,4,4',5,6-HxCB		41411-63-6		166						X

		2,3',4,4',5',6-HxCB		59291-65-5		168						X

		2,2',3,3',4,4',5-HpCB3		35065-30-6		170		X				X

		2,2'3,3',4,4',6-HpCB		52663-71-5		171						X

		2,2',3,3',4,5,5'-HpCB		52663-74-8		172						X

		2,2',3,3',4,5,6-HpCB		68194-16-1		173						X

		2,2',3,3',4,5,6'-HpCB		38411-25-5		174						X

		2,2',3,3',4,5',6-HpCB		40186-70-7		175						X

		2,2',3,3',4,6,6'-HpCB		52663-65-7		176						X

		2,2',3,3',4',5,6-HpCB		52663-70-4		177						X

		2,2',3,3',5,5',6-HpCB		52663-67-9		178						X

		2,2',3,3',5,6,6'-HpCB		52663-64-6		179						X

		2,2',3,4,4',5,5'-HpCB3		35065-29-3		180		X				X

		2,2',3,4,4',5,6-HpCB		74472-47-2		181						X

		2,2',3,4,4',5,6'-HpCB		60145-23-5		182						X

		2,2',3,4,4',5',6-HpCB		52663-69-1		183						X

		2,2',3,4,4',6,6'-HpCB		74472-48-3		184						X

		2,2',3,4,5,5',6-HpCB		52712-05-7		185						X

		2,2',3,4,5,6,6'-HpCB		74472-49-4		186						X

		2,2',3,4',5,5',6-HpCB3		52663-68-0		187		X				X

		2,2',3,4',5,6,6'-HpCB		74487-85-7		188						X

		2,3,3',4,4',5,6-HpCB		41411-64-7		190						X

		2,3,3',4,4',5',6-HpCB		74472-50-7		191						X

		2,3,3',4,5,5',6-HpCB		74472-51-8		192						X

		2,3,3',4',5,5',6-HpCB		69782-91-8		193						X

		2,2',3,3',4,4',5,5'-OcCB		35694-08-7		194		X				X

		2,2',3,3',4,4',5,6-OcCB3		52663-78-2		195						X

		2,2',3,3',4,4',5,6'-OcCB		42740-50-1		196						X

		2,2',3,3',4,4',6,6'-OcCB		33091-17-7		197						X

		2,2',3,3',4,5,5',6-OcCB		68194-17-2		198						X

		2,2',3,3',4,5,5',6'-OcCB		52663-75-9		199						X

		2,2',3,3',4,5,6,6'-OcCB		52663-73-7		200						X

		2,2',3,3',4,5',6,6'-OcCB		40186-71-8		201						X

		2,2',3,3',5,5',6,6'-OcCB		2136-99-4		202						X

		2,2',3,4,4',5,5',6-OcCB		52663-76-0		203						X

		2,2',3,4,4',5,6,6'-OcCB		74472-52-9		204						X

		2,3,3',4,4',5,5',6-OcCB		74472-53-0		205						X

		2,2',3,3',4,4',5,5',6-NoCB3		40186-72-9		206		X				X

		2,2',3,3',4,4',5,6,6'-NoCB		52663-79-3		207						X

		2,2',3,3',4,5,5',6,6'-NoCB		52663-77-1		208						X

		DeCB3		2051-24-3		209		X				X







EPA MDLs

						Maximum Detection Limit (μg/L)

		technique				ICP-AES		ICP-MS		AA

		method reference				EPA 6010c		EPA 6020b		EPA 7471b

		Aluminum		Al		30		0.1-1.0				7429-90-5

		Antimony		Sb		21		0.1-1.0				7440-36-0

		Arsenic		As		35		0.1-1.0				7440-38-2

		Barium		Ba		0.87		0.1-1.0				7440-39-3

		Beryllium		Be		0.18		0.1-1.0				7440-41-7

		Boron		B		3.8		tbd				7440-42-8

		Cadmium		Cd		2.3		0.1-1.0				7440-43-9

		Calcium		Ca		6.7		0.1-1.0				7440-70-2

		Chromium		Cr		4.7		0.1-1.0				7440-47-3

		Cobalt		Co		4.7		0.1-1.0				7440-48-4

		Copper		Cu		3.6		0.1-1.0				7440-50-8

		Iron		Fe		4.1		0.1-1.0				7439-89-6

		Lead		Pb		28		0.1-1.0				7439-92-1

		Lithium		Li		2.8		tbd				7439-93-2

		Magnesium		Mg		20		0.1-1.0				7439-95-4

		Manganese		Mn		0.93		0.1-1.0				7439-96-5

		Mercury		Hg		17		0.1-1.0		0.2		7439-97-6

		Molybdenum		Mo		5.3		tbd				7439-98-7

		Nickel		Ni		10		0.1-1.0				7440-02-0

		Phosphorus		P		51		tbd				7723-14-0

		Potassium		K		variable		0.1-1.0				7440-09-7

		Selenium		Se		50		0.1-1.0				7782-49-2

		Silica		SiO2		17		tbd				7631-86-9

		Silver		Ag		4.7		0.1-1.0				7440-22-4

		Sodium		Na		19		0.1-1.0				7440-23-5

		Strotium		Sr		0.28		tbd				7440-24-6

		Thallium		TI		27		0.1-1.0				7440-28-0

		Tin		Sn		17		tbd				7440-31-5

		Titanium		Ti		5		tbd				7440-32-6

		Vanadium		V		5		0.1-1.0				7440-62-2

		Zinc		Zn		1.2		0.1-1.0				7440-66-6







digestion

		order		group		name		element		preparation																		determination

										IBI												EPA		EBC				EPA  																IBI		EBC

										m'wave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		m'wave HNO3 + HF + H2O2		m'wave HNO3 + HF + H2O2		LiBO2 fusion		ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE		ICP-AES / FLAA		ICP-MS / GFAA						ICP-AES		FLAA		ICP-MS		cold vapor AA

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052		DIN EN ISO 17294-2		DIN 51729-11		EPA 6010d		EPA 7000b		EPA 6020b		EPA 7010

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E																						EPA 3050		EPA 3050

		1		7		mercury		Hg		X												X		X				X				X												EPA 7417		ICP-MS						EBC		IBI, EBC				key				specified by IBI

		2		7		lead		Pb		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC										specified by EBC

		3		7		cadmium		Cd		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC										specified by both

		4		7		chromium		Cr		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		5		7		arsenic 		As		X		X										X		X				X				X		X								X		FLAA		ICP-MS				IBI		EBC

		6		6		nickel		Ni		X		X						X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		11		6		cobalt		Co		X		X		TMECC 04.05		TMECC 04.05		X				X		n/a		n/a		X		X		X		X						X		X		ICP-AES / FLAA		n/a		IBI		IBI

		7		6		selenium		Se		X		X										X		n/a		n/a		X				X										X		ICP-AES / FLAA		n/a		IBI		IBI

		14		5		chloride		Cl-								TMECC 04.05								n/a		n/a																		IC, ISE		n/a		IBI		IBI

		20		5		sodium		Na		X		X		TMECC 04.05		TMECC 04.05		X				X		X		X		X		X		X								X				ICP-AES / FLAA		ICP-AES / ICP-MS		IBI, EBC		IBI		EBC

		11		4		copper		Cu		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		12		4		molybdenum		Mo		X		X				TMECC 04.05		X				X		n/a		n/a		X		X				X						X		X		ICP-AES / FLAA		n/a		IBI		IBI

		13		4		boron		B		X		TMECC 04.05		X		TMECC 04.05						X		X				TMECC 04.05												TMECC 04.05				ICP-AES		ICP-MS		IBI				EBC

		8		3		iron		Fe		X		X		X		TMECC 04.05		X				X		X		X		X		X		X		X						X		X		n/a		ICP-AES / ICP-MS		EBC				EBC

		9		3		manganese		Mn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				n/a		ICP-MS						EBC

		10		3		zinc		Zn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		17		2		calcium		Ca		X		X		X		TMECC 04.05		X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		18		2		magnesium		Mg		X		X		X		TMECC 04.05		X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		19		2		sulfur		S 		TMECC 04.05		TMECC 04.05				TMECC 04.05										X		TMECC 04.05												TMECC 04.05				common techniques		ICP-AES / ICP-MS		EBC				EBC

		15		1		phosphorous		P 		TMECC 04.12				X				X						X		X		X																common techniques		ICP-AES / ICP-MS		EBC				EBC

		16		1		potassium		K		X		X		X				X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		22		5		silicon		Si																		X		SiO2																n/a		ICP-AES / ICP-MS		EBC				EBC

				8		aluminum		Al		X		X						X				X						X		X		X								X

				8		antimony		Sb		X		X						X				X						X		X		X		X

				8		barium		Ba		X		X						X				X						X		X		X		X

				8		beryllium		Be		X		X						X				X						X		X		X		X

						lithium		Li																				X		X

				8		silver		Ag		X		X						X				X						X		X		X		X

				8		strontium		Sr		X												X						X		X

				8		thallium		Th		X		X						X				X						X		X		X		X

						tin		Sn																				X		X

						titanium		Ti																				X

				8		vanadium		V		X		X						X				X								X		X		X

								element		preparation																		determination

										IBI												EPA		EBC				EPA  

										m'wave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		m'wave HNO3 + HF + H2O2		m'wave HNO3 + HF + H2O2		LiBO2 fusion		ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052		DIN EN ISO 17294-2		DIN 51729-11		EPA 6010d		EPA 7000b		EPA 6020b		EPA 7010

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E

								Hg		X												X		X				X				X

								Pb		X		X						X				X		X				X		X		X		X

								Cd		X		X						X				X		X				X		X		X		X

								Cr		X		X						X				X		X				X		X		X		X

								As		X		X										X		X				X				X		X

								Ni		X		X						X				X		X				X		X		X		X

								Co		X		X		TMECC 04.05		TMECC 04.05		X				X		n/a		n/a		X		X		X		X

								Se		X		X										X		n/a		n/a		X				X

								Cl-								TMECC 04.05								n/a		n/a

								Na		X		X		TMECC 04.05		TMECC 04.05		X				X		X		X		X		X		X

								Cu		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Mo		X		X				TMECC 04.05		X				X		n/a		n/a		X		X				X

								B		X		TMECC 04.05		X		TMECC 04.05						X		X				TMECC 04.05

								Fe		X		X		X		TMECC 04.05		X				X		X		X		X		X		X		X

								Mn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Zn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Ca		X		X		X		TMECC 04.05		X				X		X		X		X		X		X

								Mg		X		X		X		TMECC 04.05		X				X		X		X		X		X		X

								S 		TMECC 04.05		TMECC 04.05				TMECC 04.05										X		TMECC 04.05

								P 		TMECC 04.12				X				X						X		X		X

								K		X		X		X				X				X		X		X		X		X		X

								Si																		X		SiO2





								element		preparation																						preparation

										IBI												EBC										IBI												EBC

										microwave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		microwave HNO3 + HF + H2O2		LiBO2 fusion								microwave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		microwave HNO3 + HF + H2O2		LiBO2 fusion

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052 / DIN EN ISO 17294-2		DIN 51729-11								TMECC 04.12										Enders and Lehmann 2012		EPA 3052 / DIN EN ISO 17294-2		DIN 51729-11

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E														A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E

								Hg		X												X								Hg		X												X

								Pb		X		X						X				X								Pb		X		X						X				X

								Cd		X		X						X				X								Cd		X		X						X				X

								Cr		X		X						X				X								Cr		X		X						X				X

								As		X		X										X								As		X		X										X

								Ni		X		X						X				X								Ni		X		X						X				X

								Co		X		X		*1		*1		X				X								Co		X		X		*1		*1		X				X

								Se		X		X										X								Se		X		X										X

								Cl-								*1														Cl-								*1

								Na		X		X		*1		*1		X				X		X						Na		X		X		*1		*1		X				X		X

								Cu		X		X		X		*1		X				X								Cu		X		X		X		*1		X				X

								Mo		X		X				*1		X				X								Mo		X		X				*1		X				X

								B		X		*1		X		*1						X								B		X		*1		X		*1						X

								Fe		X		X		X		*1		X		n/a		X		X						Fe		X		X		X		*1		X		n/a		X		X						IBI

								Mn		X		X		X		*1		X		n/a		X								Mn		X		X		X		*1		X		n/a		X								EBC

								Zn		X		X		X		*1		X				X								Zn		X		X		X		*1		X				X								both IBI and EBC

								Ca		X		X		X		*1		X		n/a		X		X						Ca		X		X		X		*1		X		n/a		X		X						neither IBI nor EBC

								Mg		X		X		X		*1		X		n/a		X		X						Mg		X		X		X		*1		X		n/a		X		X

								S 		*1		*1				*1				n/a				X						S 		*1		*1				*1				n/a				X				X		approved by methods stated above in column

								P 		*2				X				X		n/a		*3		X						P 		*2				X				X		n/a		*3		X				*1		TMECC 04.05, not TMECC 04.12 or EPA

								K		X		X		X				X		n/a		X		X						K		X		X		X				X		n/a		X		X				*2		TMECC 04.12, not TMECC 04.05 or EPA 3051

								Si																X						Si																X				*3		DIN EN ISO 17294-2, but not by EPA 3052



										IBI		X		approved by methods stated above in column

										EBC		*1		approved by TMECC 04.05, but not by respective TMECC 04.12 or EPA

										both		*2		approved by TMECC 04.12, but not by TMECC 04.05 or EPA 3051

										excluded		*3		approved by DIN EN ISO 17294-2, but not by EPA 3052



								element		determination

										EPA  

										ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE

										EPA 6010d DIN 22022-2		EPA 7000b		EPA 6020b / DIN 22022-7		EPA 7010		EPA 7417 / DIN EN ISO 12846		EPA 9056a



								Hg		X				X

								Pb		X		X		X		X

								Cd		X		X		X		X

								Cr		X		X		X		X

								As		X				X		X

								Ni		X		X		X		X

								Co		X		X		X		X

								Se		X				X

								Cl-												X

								Na		X		X		X

								Cu		X		X		X		X

								Mo		X		X				X

								B		*4

								Fe		X		X		X		X

								Mn		X		X		X		X

								Zn		X		X		X		X

								Ca		X		X		X

								Mg		X		X		X

								S 		*4

								P 		X

								K		X		X		X

								Si		SiO2



										IBI		X		approved by methods stated above in column

										EBC		*4		approved by TMECC 04.05, but not by TMECC 04.12

										both				or EPA 6010d

										excluded







Analysis of inorganic elements & EPA limits- includes heavy 
metals, trace, toxic, and nuisance elements, and plant nutrients 

ICP-AES FLAA ICP-MS GFAA cold vapor AA IC / ISE IBI limit (mg/kg)

Hg X X 17
Pb X X X X 300
Cd X X X X 39
Cr X X X X 1200
As X X X 41
Ni X X X X 420
Co X X X X n/a
Se X X 36
Cl- X declaration
Na X X X declaration
Cu X X X X 1500
Mo X X X 75
B *4 declaration
Fe X X X X n/a

Mn X X X X n/a
Zn X X X X 2800 IBI

Ca X X X no limit EBC

Mg X X X no limit both IBI and EBC

S *4 no limit neither IBI nor EBC

P X no limit
K X X X no limit X approved by methods stated above in column

Si SiO2 n/a *4 TMECC 04.05, not TMECC 04.12 or EPA 6010d

EPA  

EPA 6010d 
DIN 22022-2

EPA 7000b
EPA 6020b / 
DIN 22022-7

EPA 7010
EPA 7417 / DIN 
EN ISO 12846

EPA 9056a
EPA part 503 
Biosolids Rule


PAH TEF

		PAH compound		abbr. *1		abbr. *2		IARC *3		TEF *4		EPA 16		AU/EFSA 8 *2		SCF 15 *5

		Benzo(a)pyrene		BaP		BaP		1		1		X		X		X

		Cyclopenta(cd)pyrene		CPP		CPP		2A								X

		Dibenz(a,h)anthracene		DhA		DBahA		2A		1		X		X		X

		Dibenzo(a,l)pyrene		DlP		DBalP		2A								X

		Benz(a)anthracene		BaA		BaA		2B		0.1		X		X		X

		Benzo(b)fluoranthene		BbF		BbFA		2B		0.1		X		X		X

		Benzo(j)fluoranthene		BjF		BjFA		2B								X

		Benzo(k)fluoranthene		BkF		BkFA		2B		0.1		X		X		X

		Chrysene		CHR		CHR		2B		0.01		X		X		X

		Dibenzo(a,h)pyrene		DhP		DBahP		2B								X

		Dibenzo(a,i)pyrene		DiP		DBaiP		2B								X

		Indeno(1,2,3-cd)pyrene		IP		IP		2B		0.1		X		X		X

		5-Methylchrysene		5MC		MCH		2B								X

		Naphthalene		-		-		2B		0.001		X

		Benzo(ghi)perylene		BgP		BghiP		3		0.01		X		X		X

		Dibenzo(a,e)pyrene		DeP		DBaeP		3								X

		Benzo(c)fluorene		BcL				3								EU 16 *5

		Anthracene		-		-		3		0.01		X

		Acenaphthene		-		-		3		0.001		X

		Fluoranthene		-		-		3		0.001		X

		Fluorene		-		-		3		0.001		X

		Phenanthrene		-		-		3		0.001		X

		Pyrene		-		-		3		0.001		X

		Acenaphthylene		-		-		-		0.001		X



		*1 IUPAC nomenclature Moss 1998

		*2 Europ (ean Food Safety Authority 2008, Australia National Environment Protection Measure 2013

		*3 International Agency for Research on Cancer classification

		         1- carcinogenic to humans

		         2A- probably carcinogenic to humans

		         2B- possibly carcinogenic to humans

		         3- carcenogenicity to humans not classifiable

		*4 Nisbet & LaGroy 1992

		*5 Lerda 2011





PCBs

								EPA certified analytes						WHO TEF

akio.enders: akio.enders:
Van den Berg 2006

		name		CAS		IUPAC		8275a		8082a		1668c		1998		2005

		Aroclor 1016		12674-11-2 		n/a				X				n/a

		Aroclor 1221		11104-28-2 						X

		Aroclor 1232		11141-16-5 						X

		Aroclor 1242		53469-21-9 						X

		Aroclor 1248		12672-29-6 						X

		Aroclor 1254		11097-69-1 						X

		Aroclor 1260		11096-82-5 						X

		3,3',4,4',5-PeCB3,6		57465-28-8		126						X		0.1		0.1

		3,3',4,4',5,5'-HxCB3,6		32774-16-6		169						X		0.01		0.03

		3,4,4',5-TeCB6		70362-50-4		81						X		0.0001		0.0003

		3,3',4,4'-TeCB3,6		32598-13-3		77						X		0.0001		0.0001

		2,3,3',4,4'-PeCB3,6		32598-14-4		105						X		0.0001		0.00003

		2,3,4,4',5-PeCB6		74472-37-0		114						X		0.0005		0.00003

		2,3',4,4',5-PeCB3,6		31508-00-6		118		X				X		0.0001		0.00003

		2',3,4,4',5-PeCB6		65510-44-3		123						X		0.0001		0.00003

		2,3,3',4,4',5-HxCB6		38380-08-4		156						X		0.0005		0.00003

		2,3,3',4,4',5'-HxCB6		69782-90-7		157						X		0.0005		0.00003

		2,3',4,4',5,5'-HxCB6		52663-72-6		167						X		0.00001		0.00003

		2,3,3',4,4',5,5'-HpCB6		39635-31-9		189						X		0.0001		0.00003

		2-MoCB		2051-60-7		1		X		X		X

		3-MoCB		2051-61-8		2						X

		4-MoCB		2051-62-9		3						X

		2,2'-DiCB		13029-08-8		4						X

		2,3-DiCB		16605-91-7		5				X		X

		2,3'-DiCB		25569-80-6		6						X

		2,4-DiCB		33284-50-3		7						X

		2,4'-DiCB3		34883-43-7		8						X

		2,5-DiCB		34883-39-1		9						X

		2,6-DiCB		33146-45-1		10						X

		3,3'-DiCB		2050-67-1		11		X				X

		3,4-DiCB		2974-92-7		12						X

		3,4'-DiCB		2974-90-5		13						X

		3,5-DiCB		34883-41-5		14						X

		4,4'-DiCB		2050-68-2		15						X

		2,2',3-TrCB		38444-78-9		16						X

		2,2',4-TrCB		37680-66-3		17						X

		2,2',5-TrCB3		37680-65-2		18		X		X		X

		2,2',6-TrCB		38444-73-4		19						X

		2,3,3'-TrCB		38444-84-7		20						X

		2,3,4-TrCB		55702-46-0		21						X

		2,3,4'-TrCB		38444-85-8		22						X

		2,3,5-TrCB		55720-44-0		23						X

		2,3,6-TrCB		55702-45-9		24						X

		2,3',4-TrCB		55712-37-3		25						X

		2,3',5-TrCB		38444-81-4		26		X				X

		2,3',6-TrCB		38444-76-7		27						X

		2,4,4'-TrCB3		7012-37-5		28						X

		2,4,5-TrCB		15862-07-4		29						X

		2,4,6-TrCB		35693-92-6		30						X

		2,4',5-TrCB		16606-02-3		31		X		X		X

		2,4',6-TrCB		38444-77-8		32						X

		2',3,4-TrCB		38444-86-9		33						X

		2',3,5-TrCB		37680-68-5		34						X

		3,3',4-TrCB		37680-69-6		35						X

		3,3',5-TrCB		38444-87-0		36						X

		3,4,4'-TrCB		38444-90-5		37						X

		3,4,5-TrCB		53555-66-1		38						X

		3,4',5-TrCB		38444-88-1		39						X

		2,2',3,3'-TeCB		38444-93-8		40						X

		2,2',3,4-TeCB		52663-59-9		41						X

		2,2',3,4'-TeCB		36559-22-5		42						X

		2,2',3,5-TeCB		70362-46-8		43						X

		2,2',3,5'-TeCB3		41464-39-5		44		X		X		X

		2,2',3,6-TeCB		70362-45-7		45						X

		2,2',3,6'-TeCB		41464-47-5		46						X

		2,2',4,4'-TeCB		2437-79-8		47						X

		2,2',4,5-TeCB		70362-47-9		48						X

		2,2',4,5'-TeCB		41464-40-8		49		X				X

		2,2',4,6-TeCB		62796-65-0		50						X

		2,2',4,6'-TeCB		68194-04-7		51						X

		2,2',5,5'-TeCB3		35693-99-3		52		X		X		X

		2,2',5,6'-TeCB		41464-41-9		53						X

		2,2',6,6'-TeCB		15968-05-5		54						X

		2,3,3',4'-TeCB		74338-24-2		55						X

		2,3,3',4'-TeCB		41464-43-1		56						X

		2,3,3',5-TeCB		70424-67-8		57						X

		2,3,3',5'-TeCB		41464-49-7		58						X

		2,3,3',6-TeCB		74472-33-6		59						X

		2,3,4,4'-TeCB		33025-41-1		60						X

		2,3,4,5-TeCB		33284-53-6		61						X

		2,3,4,6-TeCB		54230-22-7		62						X

		2,3,4',5-TeCB		74472-34-7		63						X

		2,3,4',6-TeCB		52663-58-8		64						X

		2,3,5,6-TeCB		33284-54-7		65						X

		2,3',4,4'-TeCB3		32598-10-0		66		X		X		X

		2,3',4,5-TeCB		73575-53-8		67						X

		2,3',4,5'-TeCB		73575-52-7		68						X

		2,3',4,6-TeCB		60233-24-1		69						X

		2,3',4',5-TeCB		32598-11-1		70						X

		2,3',4',6-TeCB		41464-46-4		71						X

		2,3',5,5'-TeCB		41464-42-0		72						X

		2,3',5',6-TeCB		74338-23-1		73						X

		2,4,4',5-TeCB		32690-93-0		74						X

		2,4,4',6-TeCB		32598-12-2		75						X

		2',3,4,5-TeCB		70362-48-0		76						X

		3,3',4,5-TeCB		70362-49-1		78						X

		3,3',4,5'-TeCB		41464-48-6		79						X

		3,3',5,5'-TeCB		33284-52-5		80						X

		2,2',3,3',4-PeCB		52663-62-4		82						X

		2,2',3,3',5-PeCB		60145-20-2		83						X

		2,2',3,3',6-PeCB		52663-60-2		84						X

		2,2',3,4,4'-PeCB		65510-45-4		85						X

		2,2',3,4,5-PeCB		55312-69-1		86						X

		2,2',3,4,5'-PeCB		38380-02-8		87				X		X

		2,2',3,4,6-PeCB		55215-17-3		88						X

		2,2',3,4,6'-PeCB		73575-57-2		89						X

		2,2',3,4',5-PeCB		68194-07-0		90						X

		2,2',3,4',6-PeCB		68194-05-8		91						X

		2,2',3,5,5'-PeCB		52663-61-3		92						X

		2,2',3,5,6-PeCB		73575-56-1		93						X

		2,2',3,5,6'-PeCB		73575-55-0		94						X

		2,2',3,5',6-PeCB		38379-99-6		95						X

		2,2',3,6,6'-PeCB		73575-54-9		96						X

		2,2',3',4,5-PeCB		41464-51-1		97						X

		2,2',3',4,6-PeCB		60233-25-2		98						X

		2,2',4,4',5-PeCB		38380-01-7		99						X

		2,2',4,4',6-PeCB		39485-83-1		100						X

		2,2',4,5,5'-PeCB3		37680-73-2		101		X		X		X

		2,2',4,5,6'-PeCB		68194-06-9		102						X

		2,2',4,5,'6-PeCB		60145-21-3		103						X

		2,2',4,6,6'-PeCB		56558-16-8		104						X

		2,3,3',4,5-PeCB		70424-69-0		106						X

		2,3,3',4',5-PeCB		70424-68-9		107						X

		2,3,3',4,5'-PeCB		70362-41-3		108						X

		2,3,3',4,6-PeCB		74472-35-8		109						X

		2,3,3',4',6-PeCB		38380-03-9		110				X		X

		2,3,3',5,5'-PeCB		39635-32-0		111						X

		2,3,3',5,6-PeCB		74472-36-9		112						X

		2,3,3',5',6-PeCB		68194-10-5		113						X

		2,3,4,4',6-PeCB		74472-38-1		115						X

		2,3,4,5,6-PeCB		18259-05-7		116						X

		2,3,4',5,6-PeCB		68194-11-6		117						X

		2,3',4,4',6-PeCB		56558-17-9		119						X

		2,3',4,5,5'-PeCB		68194-12-7		120						X

		2,3',4,5,'6-PeCB		56558-18-0		121						X

		2',3,3',4,5-PeCB		76842-07-4		122						X

		2',3,4,5,5'-PeCB		70424-70-3		124						X

		2',3,4,5,6'-PeCB		74472-39-2		125						X

		3,3',4,5,5'-PeCB		39635-33-1		127						X

		2,2',3,3',4,4'-HxCB3		38380-07-3		128		X				X

		2,2',3,3',4,5-HxCB		55215-18-4		129						X

		2,2',3,3',4,5'-HxCB		52663-66-8		130						X

		2,2',3,3',4,6-HxCB		61798-70-7		131						X

		2,2',3,3',4,6'-HxCB		38380-05-1		132						X

		2,2',3,3',5,5'-HxCB		35694-04-3		133						X

		2,2',3,3',5,6-HxCB		52704-70-8		134						X

		2,2',3,3',5,6'-HxCB		52744-13-5		135						X

		2,2',3,3',6,6'-HxCB		38411-22-2		136						X

		2,2',3,4,4',5-HxCB		35694-06-5		137						X

		2,2',3,4,4',5'-HxCB3		35065-28-2		138		X		X		X

		2,2',3,4,4',6-HxCB		56030-56-9		139						X

		2,2',3,4,4',6'-HxCB		59291-64-4		140						X

		2,2',3,4,5,5'-HxCB		52712-04-6		141				X		X

		2,2',3,4,5,6-HxCB		41411-61-4		142						X

		2,2',3,4,5,6'-HxCB		68194-15-0		143						X

		2,2',3,4,5',6-HxCB		68194-14-9		144						X

		2,2',3,4,6,6'-HxCB		74472-40-5		145						X

		2,2',3,4',5,5'-HxCB		51908-16-8		146						X

		2,2',3,4',5,6-HxCB		68194-13-8		147						X

		2,2',3,4',5,6'-HxCB		74472-41-6		148						X

		2,2',3,4',5',6-HxCB		38380-04-0		149						X

		2,2',3,4',6,6'-HxCB		68194-08-1		150						X

		2,2',3,5,5',6-HxCB		52663-63-5		151						X

		2,2',3,5,6,6'-HxCB		68194-09-2		152						X

		2,2',4,4',5,5'-HxCB3		35065-27-1		153						X

		2,2',4,4',5',6-HxCB		60145-22-4		154						X

		2,2',4,4',6,6'-HxCB		33979-03-2		155						X

		2,3,3',4,4',6-HxCB		74472-42-7		158						X

		2,3,3',4,5,5'-HxCB		39635-35-3		159						X

		2,3,3',4,5,6-HxCB		41411-62-5		160						X

		2,3,3',4,5',6-HxCB		74472-43-8		161						X

		2,3,3',4',5,5'-HxCB		39635-34-2		162						X

		2,3,3',4',5,6-HxCB		74472-44-9		163						X

		2,3,3',4',5',6-HxCB		74472-45-0		164						X

		2,3,3',5,5',6-HxCB		74472-46-1		165						X

		2,3,4,4',5,6-HxCB		41411-63-6		166						X

		2,3',4,4',5',6-HxCB		59291-65-5		168						X

		2,2',3,3',4,4',5-HpCB3		35065-30-6		170		X				X

		2,2'3,3',4,4',6-HpCB		52663-71-5		171						X

		2,2',3,3',4,5,5'-HpCB		52663-74-8		172						X

		2,2',3,3',4,5,6-HpCB		68194-16-1		173						X

		2,2',3,3',4,5,6'-HpCB		38411-25-5		174						X

		2,2',3,3',4,5',6-HpCB		40186-70-7		175						X

		2,2',3,3',4,6,6'-HpCB		52663-65-7		176						X

		2,2',3,3',4',5,6-HpCB		52663-70-4		177						X

		2,2',3,3',5,5',6-HpCB		52663-67-9		178						X

		2,2',3,3',5,6,6'-HpCB		52663-64-6		179						X

		2,2',3,4,4',5,5'-HpCB3		35065-29-3		180		X				X

		2,2',3,4,4',5,6-HpCB		74472-47-2		181						X

		2,2',3,4,4',5,6'-HpCB		60145-23-5		182						X

		2,2',3,4,4',5',6-HpCB		52663-69-1		183						X

		2,2',3,4,4',6,6'-HpCB		74472-48-3		184						X

		2,2',3,4,5,5',6-HpCB		52712-05-7		185						X

		2,2',3,4,5,6,6'-HpCB		74472-49-4		186						X

		2,2',3,4',5,5',6-HpCB3		52663-68-0		187		X				X

		2,2',3,4',5,6,6'-HpCB		74487-85-7		188						X

		2,3,3',4,4',5,6-HpCB		41411-64-7		190						X

		2,3,3',4,4',5',6-HpCB		74472-50-7		191						X

		2,3,3',4,5,5',6-HpCB		74472-51-8		192						X

		2,3,3',4',5,5',6-HpCB		69782-91-8		193						X

		2,2',3,3',4,4',5,5'-OcCB		35694-08-7		194		X				X

		2,2',3,3',4,4',5,6-OcCB3		52663-78-2		195						X

		2,2',3,3',4,4',5,6'-OcCB		42740-50-1		196						X

		2,2',3,3',4,4',6,6'-OcCB		33091-17-7		197						X

		2,2',3,3',4,5,5',6-OcCB		68194-17-2		198						X

		2,2',3,3',4,5,5',6'-OcCB		52663-75-9		199						X

		2,2',3,3',4,5,6,6'-OcCB		52663-73-7		200						X

		2,2',3,3',4,5',6,6'-OcCB		40186-71-8		201						X

		2,2',3,3',5,5',6,6'-OcCB		2136-99-4		202						X

		2,2',3,4,4',5,5',6-OcCB		52663-76-0		203						X

		2,2',3,4,4',5,6,6'-OcCB		74472-52-9		204						X

		2,3,3',4,4',5,5',6-OcCB		74472-53-0		205						X

		2,2',3,3',4,4',5,5',6-NoCB3		40186-72-9		206		X				X

		2,2',3,3',4,4',5,6,6'-NoCB		52663-79-3		207						X

		2,2',3,3',4,5,5',6,6'-NoCB		52663-77-1		208						X

		DeCB3		2051-24-3		209		X				X







EPA MDLs

						Maximum Detection Limit (μg/L)

		technique				ICP-AES		ICP-MS		AA

		method reference				EPA 6010c		EPA 6020b		EPA 7471b

		Aluminum		Al		30		0.1-1.0				7429-90-5

		Antimony		Sb		21		0.1-1.0				7440-36-0

		Arsenic		As		35		0.1-1.0				7440-38-2

		Barium		Ba		0.87		0.1-1.0				7440-39-3

		Beryllium		Be		0.18		0.1-1.0				7440-41-7

		Boron		B		3.8		tbd				7440-42-8

		Cadmium		Cd		2.3		0.1-1.0				7440-43-9

		Calcium		Ca		6.7		0.1-1.0				7440-70-2

		Chromium		Cr		4.7		0.1-1.0				7440-47-3

		Cobalt		Co		4.7		0.1-1.0				7440-48-4

		Copper		Cu		3.6		0.1-1.0				7440-50-8

		Iron		Fe		4.1		0.1-1.0				7439-89-6

		Lead		Pb		28		0.1-1.0				7439-92-1

		Lithium		Li		2.8		tbd				7439-93-2

		Magnesium		Mg		20		0.1-1.0				7439-95-4

		Manganese		Mn		0.93		0.1-1.0				7439-96-5

		Mercury		Hg		17		0.1-1.0		0.2		7439-97-6

		Molybdenum		Mo		5.3		tbd				7439-98-7

		Nickel		Ni		10		0.1-1.0				7440-02-0

		Phosphorus		P		51		tbd				7723-14-0

		Potassium		K		variable		0.1-1.0				7440-09-7

		Selenium		Se		50		0.1-1.0				7782-49-2

		Silica		SiO2		17		tbd				7631-86-9

		Silver		Ag		4.7		0.1-1.0				7440-22-4

		Sodium		Na		19		0.1-1.0				7440-23-5

		Strotium		Sr		0.28		tbd				7440-24-6

		Thallium		TI		27		0.1-1.0				7440-28-0

		Tin		Sn		17		tbd				7440-31-5

		Titanium		Ti		5		tbd				7440-32-6

		Vanadium		V		5		0.1-1.0				7440-62-2

		Zinc		Zn		1.2		0.1-1.0				7440-66-6







digestion

		order		group		name		element		preparation																		determination

										IBI												EPA		EBC				EPA  																IBI		EBC

										m'wave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		m'wave HNO3 + HF + H2O2		m'wave HNO3 + HF + H2O2		LiBO2 fusion		ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE		ICP-AES / FLAA		ICP-MS / GFAA						ICP-AES		FLAA		ICP-MS		cold vapor AA

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052		DIN EN ISO 17294-2		DIN 51729-11		EPA 6010d		EPA 7000b		EPA 6020b		EPA 7010

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E																						EPA 3050		EPA 3050

		1		7		mercury		Hg		X												X		X				X				X												EPA 7417		ICP-MS						EBC		IBI, EBC				key				specified by IBI

		2		7		lead		Pb		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC										specified by EBC

		3		7		cadmium		Cd		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC										specified by both

		4		7		chromium		Cr		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		5		7		arsenic 		As		X		X										X		X				X				X		X								X		FLAA		ICP-MS				IBI		EBC

		6		6		nickel		Ni		X		X						X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		11		6		cobalt		Co		X		X		TMECC 04.05		TMECC 04.05		X				X		n/a		n/a		X		X		X		X						X		X		ICP-AES / FLAA		n/a		IBI		IBI

		7		6		selenium		Se		X		X										X		n/a		n/a		X				X										X		ICP-AES / FLAA		n/a		IBI		IBI

		14		5		chloride		Cl-								TMECC 04.05								n/a		n/a																		IC, ISE		n/a		IBI		IBI

		20		5		sodium		Na		X		X		TMECC 04.05		TMECC 04.05		X				X		X		X		X		X		X								X				ICP-AES / FLAA		ICP-AES / ICP-MS		IBI, EBC		IBI		EBC

		11		4		copper		Cu		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		12		4		molybdenum		Mo		X		X				TMECC 04.05		X				X		n/a		n/a		X		X				X						X		X		ICP-AES / FLAA		n/a		IBI		IBI

		13		4		boron		B		X		TMECC 04.05		X		TMECC 04.05						X		X				TMECC 04.05												TMECC 04.05				ICP-AES		ICP-MS		IBI				EBC

		8		3		iron		Fe		X		X		X		TMECC 04.05		X				X		X		X		X		X		X		X						X		X		n/a		ICP-AES / ICP-MS		EBC				EBC

		9		3		manganese		Mn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				n/a		ICP-MS						EBC

		10		3		zinc		Zn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		17		2		calcium		Ca		X		X		X		TMECC 04.05		X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		18		2		magnesium		Mg		X		X		X		TMECC 04.05		X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		19		2		sulfur		S 		TMECC 04.05		TMECC 04.05				TMECC 04.05										X		TMECC 04.05												TMECC 04.05				common techniques		ICP-AES / ICP-MS		EBC				EBC

		15		1		phosphorous		P 		TMECC 04.12				X				X						X		X		X																common techniques		ICP-AES / ICP-MS		EBC				EBC

		16		1		potassium		K		X		X		X				X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		22		5		silicon		Si																		X		SiO2																n/a		ICP-AES / ICP-MS		EBC				EBC

				8		aluminum		Al		X		X						X				X						X		X		X								X

				8		antimony		Sb		X		X						X				X						X		X		X		X

				8		barium		Ba		X		X						X				X						X		X		X		X

				8		beryllium		Be		X		X						X				X						X		X		X		X

						lithium		Li																				X		X

				8		silver		Ag		X		X						X				X						X		X		X		X

				8		strontium		Sr		X												X						X		X

				8		thallium		Th		X		X						X				X						X		X		X		X

						tin		Sn																				X		X

						titanium		Ti																				X

				8		vanadium		V		X		X						X				X								X		X		X

								element		preparation																		determination

										IBI												EPA		EBC				EPA  

										m'wave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		m'wave HNO3 + HF + H2O2		m'wave HNO3 + HF + H2O2		LiBO2 fusion		ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052		DIN EN ISO 17294-2		DIN 51729-11		EPA 6010d		EPA 7000b		EPA 6020b		EPA 7010

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E

								Hg		X												X		X				X				X

								Pb		X		X						X				X		X				X		X		X		X

								Cd		X		X						X				X		X				X		X		X		X

								Cr		X		X						X				X		X				X		X		X		X

								As		X		X										X		X				X				X		X

								Ni		X		X						X				X		X				X		X		X		X

								Co		X		X		TMECC 04.05		TMECC 04.05		X				X		n/a		n/a		X		X		X		X

								Se		X		X										X		n/a		n/a		X				X

								Cl-								TMECC 04.05								n/a		n/a

								Na		X		X		TMECC 04.05		TMECC 04.05		X				X		X		X		X		X		X

								Cu		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Mo		X		X				TMECC 04.05		X				X		n/a		n/a		X		X				X

								B		X		TMECC 04.05		X		TMECC 04.05						X		X				TMECC 04.05

								Fe		X		X		X		TMECC 04.05		X				X		X		X		X		X		X		X

								Mn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Zn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Ca		X		X		X		TMECC 04.05		X				X		X		X		X		X		X

								Mg		X		X		X		TMECC 04.05		X				X		X		X		X		X		X

								S 		TMECC 04.05		TMECC 04.05				TMECC 04.05										X		TMECC 04.05

								P 		TMECC 04.12				X				X						X		X		X

								K		X		X		X				X				X		X		X		X		X		X

								Si																		X		SiO2





								element		preparation																						preparation

										IBI												EBC										IBI												EBC

										microwave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		microwave HNO3 + HF + H2O2		LiBO2 fusion								microwave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		microwave HNO3 + HF + H2O2		LiBO2 fusion

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052 / DIN EN ISO 17294-2		DIN 51729-11								TMECC 04.12										Enders and Lehmann 2012		EPA 3052 / DIN EN ISO 17294-2		DIN 51729-11

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E														A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E

								Hg		X												X								Hg		X												X

								Pb		X		X						X				X								Pb		X		X						X				X

								Cd		X		X						X				X								Cd		X		X						X				X

								Cr		X		X						X				X								Cr		X		X						X				X

								As		X		X										X								As		X		X										X

								Ni		X		X						X				X								Ni		X		X						X				X

								Co		X		X		*1		*1		X				X								Co		X		X		*1		*1		X				X

								Se		X		X										X								Se		X		X										X

								Cl-								*1														Cl-								*1

								Na		X		X		*1		*1		X				X		X						Na		X		X		*1		*1		X				X		X

								Cu		X		X		X		*1		X				X								Cu		X		X		X		*1		X				X

								Mo		X		X				*1		X				X								Mo		X		X				*1		X				X

								B		X		*1		X		*1						X								B		X		*1		X		*1						X

								Fe		X		X		X		*1		X		n/a		X		X						Fe		X		X		X		*1		X		n/a		X		X						IBI

								Mn		X		X		X		*1		X		n/a		X								Mn		X		X		X		*1		X		n/a		X								EBC

								Zn		X		X		X		*1		X				X								Zn		X		X		X		*1		X				X								both IBI and EBC

								Ca		X		X		X		*1		X		n/a		X		X						Ca		X		X		X		*1		X		n/a		X		X						neither IBI nor EBC

								Mg		X		X		X		*1		X		n/a		X		X						Mg		X		X		X		*1		X		n/a		X		X

								S 		*1		*1				*1				n/a				X						S 		*1		*1				*1				n/a				X				X		approved by methods stated above in column

								P 		*2				X				X		n/a		*3		X						P 		*2				X				X		n/a		*3		X				*1		TMECC 04.05, not TMECC 04.12 or EPA

								K		X		X		X				X		n/a		X		X						K		X		X		X				X		n/a		X		X				*2		TMECC 04.12, not TMECC 04.05 or EPA 3051

								Si																X						Si																X				*3		DIN EN ISO 17294-2, but not by EPA 3052



										IBI		X		approved by methods stated above in column

										EBC		*1		approved by TMECC 04.05, but not by respective TMECC 04.12 or EPA

										both		*2		approved by TMECC 04.12, but not by TMECC 04.05 or EPA 3051

										excluded		*3		approved by DIN EN ISO 17294-2, but not by EPA 3052





								element		determination

										EPA  																								EPA  

										ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE														ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE		IBI limit (mg/kg)

										EPA 6010d DIN 22022-2		EPA 7000b		EPA 6020b / DIN 22022-7		EPA 7010		EPA 7417 / DIN EN ISO 12846		EPA 9056a														EPA 6010d DIN 22022-2		EPA 7000b		EPA 6020b / DIN 22022-7		EPA 7010		EPA 7417 / DIN EN ISO 12846		EPA 9056a		EPA part 503 Biosolids Rule



								Hg		X				X																		Hg		X				X								17

								Pb		X		X		X		X																Pb		X		X		X		X						300

								Cd		X		X		X		X																Cd		X		X		X		X						39

								Cr		X		X		X		X																Cr		X		X		X		X						1200

								As		X				X		X																As		X				X		X						41

								Ni		X		X		X		X																Ni		X		X		X		X						420

								Co		X		X		X		X																Co		X		X		X		X						n/a

								Se		X				X																		Se		X				X								36

								Cl-												X												Cl-												X		declaration

								Na		X		X		X																		Na		X		X		X								declaration

								Cu		X		X		X		X																Cu		X		X		X		X						1500

								Mo		X		X				X																Mo		X		X				X						75

								B		*4																						B		*4												declaration

								Fe		X		X		X		X																Fe		X		X		X		X						n/a

								Mn		X		X		X		X																Mn		X		X		X		X						n/a

								Zn		X		X		X		X																Zn		X		X		X		X						2800						IBI

								Ca		X		X		X																		Ca		X		X		X								no limit						EBC

								Mg		X		X		X																		Mg		X		X		X								no limit						both IBI and EBC

								S 		*4																						S 		*4												no limit						neither IBI nor EBC

								P 		X																						P 		X												no limit

								K		X		X		X																		K		X		X		X								no limit				X		approved by methods stated above in column

								Si		SiO2																						Si		SiO2												n/a				*4		TMECC 04.05, not TMECC 04.12 or EPA 6010d



										IBI		X		approved by methods stated above in column

										EBC		*4		approved by TMECC 04.05, but not by TMECC 04.12

										both				or EPA 6010d

										excluded









Polyaromatic Hydrocarbon (PAH) TEQ = conc. * TEF Total PAH < 6-300 mg/kg 
sum for EPA 16 < 3 mg/kg

PAH compound abbr. *1 abbr. *2 IARC *3 TEF *4 EPA 16 AU/EFSA 8 *2 SCF 15 *5

Benzo(a)pyrene BaP BaP 1 1 X X X
Cyclopenta(cd)pyrene CPP CPP 2A X
Dibenz(a,h)anthracene DhA DBahA 2A 1 X X X
Dibenzo(a,l)pyrene DlP DBalP 2A X
Benz(a)anthracene BaA BaA 2B 0.1 X X X
Benzo(b)fluoranthene BbF BbFA 2B 0.1 X X X
Benzo(j)fluoranthene BjF BjFA 2B X
Benzo(k)fluoranthene BkF BkFA 2B 0.1 X X X
Chrysene CHR CHR 2B 0.01 X X X
Dibenzo(a,h)pyrene DhP DBahP 2B X
Dibenzo(a,i)pyrene DiP DBaiP 2B X
Indeno(1,2,3-cd)pyrene IP IP 2B 0.1 X X X
5-Methylchrysene 5MC MCH 2B X
Naphthalene - - 2B 0.001 X
Benzo(ghi)perylene BgP BghiP 3 0.01 X X X
Dibenzo(a,e)pyrene DeP DBaeP 3 X
Benzo(c)fluorene BcL 3 EU 16 *5

Anthracene - - 3 0.01 X
Acenaphthene - - 3 0.001 X
Fluoranthene - - 3 0.001 X
Fluorene - - 3 0.001 X
Phenanthrene - - 3 0.001 X
Pyrene - - 3 0.001 X
Acenaphthylene - - - 0.001 X

*1 IUPAC nomenclature Moss 1998

*2 EFSA 2008, AU NEPM 2013

*3 International Agency for Research on Cancer classification

         1- carcinogenic to humans

         2A- probably carcinogenic to humans

         2B- possibly carcinogenic to humans

         3- carcenogenicity to humans not classifiable

*4 Nisbet & LaGroy 1992

*5 Lerda 2011

Hassanshahian, et al. 2015


PAH TEF

		PAH compound		abbr. *1		abbr. *2		IARC *3		TEF *4		EPA 16		AU/EFSA 8 *2		SCF 15 *5				PAH compound		abbr. *1		abbr. *2		IARC *3		TEF *4		EPA 16		AU/EFSA 8 *2		SCF 15 *5

		Benzo(a)pyrene		BaP		BaP		1		1		X		X		X				Benzo(a)pyrene		BaP		BaP		1		1		X		X		X

		Cyclopenta(cd)pyrene		CPP		CPP		2A								X				Cyclopenta(cd)pyrene		CPP		CPP		2A								X

		Dibenz(a,h)anthracene		DhA		DBahA		2A		1		X		X		X				Dibenz(a,h)anthracene		DhA		DBahA		2A		1		X		X		X

		Dibenzo(a,l)pyrene		DlP		DBalP		2A								X				Dibenzo(a,l)pyrene		DlP		DBalP		2A								X

		Benz(a)anthracene		BaA		BaA		2B		0.1		X		X		X				Benz(a)anthracene		BaA		BaA		2B		0.1		X		X		X

		Benzo(b)fluoranthene		BbF		BbFA		2B		0.1		X		X		X				Benzo(b)fluoranthene		BbF		BbFA		2B		0.1		X		X		X

		Benzo(j)fluoranthene		BjF		BjFA		2B								X				Benzo(j)fluoranthene		BjF		BjFA		2B								X

		Benzo(k)fluoranthene		BkF		BkFA		2B		0.1		X		X		X				Benzo(k)fluoranthene		BkF		BkFA		2B		0.1		X		X		X

		Chrysene		CHR		CHR		2B		0.01		X		X		X				Chrysene		CHR		CHR		2B		0.01		X		X		X

		Dibenzo(a,h)pyrene		DhP		DBahP		2B								X				Dibenzo(a,h)pyrene		DhP		DBahP		2B								X

		Dibenzo(a,i)pyrene		DiP		DBaiP		2B								X				Dibenzo(a,i)pyrene		DiP		DBaiP		2B								X

		Indeno(1,2,3-cd)pyrene		IP		IP		2B		0.1		X		X		X				Indeno(1,2,3-cd)pyrene		IP		IP		2B		0.1		X		X		X

		5-Methylchrysene		5MC		MCH		2B								X				5-Methylchrysene		5MC		MCH		2B								X

		Naphthalene		-		-		2B		0.001		X								Naphthalene		-		-		2B		0.001		X

		Benzo(ghi)perylene		BgP		BghiP		3		0.01		X		X		X				Benzo(ghi)perylene		BgP		BghiP		3		0.01		X		X		X

		Dibenzo(a,e)pyrene		DeP		DBaeP		3								X				Dibenzo(a,e)pyrene		DeP		DBaeP		3								X				*1 IUPAC nomenclature Moss 1998

		Benzo(c)fluorene		BcL				3								EU 16 *5				Benzo(c)fluorene		BcL				3								EU 16 *5				*2 EFSA 2008, AU NEPM 2013

		Anthracene		-		-		3		0.01		X								Anthracene		-		-		3		0.01		X								*3 International Agency for Research on Cancer classification

		Acenaphthene		-		-		3		0.001		X								Acenaphthene		-		-		3		0.001		X								         1- carcinogenic to humans

		Fluoranthene		-		-		3		0.001		X								Fluoranthene		-		-		3		0.001		X								         2A- probably carcinogenic to humans

		Fluorene		-		-		3		0.001		X								Fluorene		-		-		3		0.001		X								         2B- possibly carcinogenic to humans

		Phenanthrene		-		-		3		0.001		X								Phenanthrene		-		-		3		0.001		X								         3- carcenogenicity to humans not classifiable

		Pyrene		-		-		3		0.001		X								Pyrene		-		-		3		0.001		X								*4 Nisbet & LaGroy 1992

		Acenaphthylene		-		-		-		0.001		X								Acenaphthylene		-		-		-		0.001		X								*5 Lerda 2011



		*1 IUPAC nomenclature Moss 1998

		*2 Europ (ean Food Safety Authority 2008, Australia National Environment Protection Measure 2013

		*3 International Agency for Research on Cancer classification

		         1- carcinogenic to humans

		         2A- probably carcinogenic to humans

		         2B- possibly carcinogenic to humans

		         3- carcenogenicity to humans not classifiable

		*4 Nisbet & LaGroy 1992

		*5 Lerda 2011





PCBs

								EPA certified analytes						WHO TEF

akio.enders: akio.enders:
Van den Berg 2006

		name		CAS		IUPAC		8275a		8082a		1668c		1998		2005

		Aroclor 1016		12674-11-2 		n/a				X				n/a

		Aroclor 1221		11104-28-2 						X

		Aroclor 1232		11141-16-5 						X

		Aroclor 1242		53469-21-9 						X

		Aroclor 1248		12672-29-6 						X

		Aroclor 1254		11097-69-1 						X

		Aroclor 1260		11096-82-5 						X

		3,3',4,4',5-PeCB3,6		57465-28-8		126						X		0.1		0.1

		3,3',4,4',5,5'-HxCB3,6		32774-16-6		169						X		0.01		0.03

		3,4,4',5-TeCB6		70362-50-4		81						X		0.0001		0.0003

		3,3',4,4'-TeCB3,6		32598-13-3		77						X		0.0001		0.0001

		2,3,3',4,4'-PeCB3,6		32598-14-4		105						X		0.0001		0.00003

		2,3,4,4',5-PeCB6		74472-37-0		114						X		0.0005		0.00003

		2,3',4,4',5-PeCB3,6		31508-00-6		118		X				X		0.0001		0.00003

		2',3,4,4',5-PeCB6		65510-44-3		123						X		0.0001		0.00003

		2,3,3',4,4',5-HxCB6		38380-08-4		156						X		0.0005		0.00003

		2,3,3',4,4',5'-HxCB6		69782-90-7		157						X		0.0005		0.00003

		2,3',4,4',5,5'-HxCB6		52663-72-6		167						X		0.00001		0.00003

		2,3,3',4,4',5,5'-HpCB6		39635-31-9		189						X		0.0001		0.00003

		2-MoCB		2051-60-7		1		X		X		X

		3-MoCB		2051-61-8		2						X

		4-MoCB		2051-62-9		3						X

		2,2'-DiCB		13029-08-8		4						X

		2,3-DiCB		16605-91-7		5				X		X

		2,3'-DiCB		25569-80-6		6						X

		2,4-DiCB		33284-50-3		7						X

		2,4'-DiCB3		34883-43-7		8						X

		2,5-DiCB		34883-39-1		9						X

		2,6-DiCB		33146-45-1		10						X

		3,3'-DiCB		2050-67-1		11		X				X

		3,4-DiCB		2974-92-7		12						X

		3,4'-DiCB		2974-90-5		13						X

		3,5-DiCB		34883-41-5		14						X

		4,4'-DiCB		2050-68-2		15						X

		2,2',3-TrCB		38444-78-9		16						X

		2,2',4-TrCB		37680-66-3		17						X

		2,2',5-TrCB3		37680-65-2		18		X		X		X

		2,2',6-TrCB		38444-73-4		19						X

		2,3,3'-TrCB		38444-84-7		20						X

		2,3,4-TrCB		55702-46-0		21						X

		2,3,4'-TrCB		38444-85-8		22						X

		2,3,5-TrCB		55720-44-0		23						X

		2,3,6-TrCB		55702-45-9		24						X

		2,3',4-TrCB		55712-37-3		25						X

		2,3',5-TrCB		38444-81-4		26		X				X

		2,3',6-TrCB		38444-76-7		27						X

		2,4,4'-TrCB3		7012-37-5		28						X

		2,4,5-TrCB		15862-07-4		29						X

		2,4,6-TrCB		35693-92-6		30						X

		2,4',5-TrCB		16606-02-3		31		X		X		X

		2,4',6-TrCB		38444-77-8		32						X

		2',3,4-TrCB		38444-86-9		33						X

		2',3,5-TrCB		37680-68-5		34						X

		3,3',4-TrCB		37680-69-6		35						X

		3,3',5-TrCB		38444-87-0		36						X

		3,4,4'-TrCB		38444-90-5		37						X

		3,4,5-TrCB		53555-66-1		38						X

		3,4',5-TrCB		38444-88-1		39						X

		2,2',3,3'-TeCB		38444-93-8		40						X

		2,2',3,4-TeCB		52663-59-9		41						X

		2,2',3,4'-TeCB		36559-22-5		42						X

		2,2',3,5-TeCB		70362-46-8		43						X

		2,2',3,5'-TeCB3		41464-39-5		44		X		X		X

		2,2',3,6-TeCB		70362-45-7		45						X

		2,2',3,6'-TeCB		41464-47-5		46						X

		2,2',4,4'-TeCB		2437-79-8		47						X

		2,2',4,5-TeCB		70362-47-9		48						X

		2,2',4,5'-TeCB		41464-40-8		49		X				X

		2,2',4,6-TeCB		62796-65-0		50						X

		2,2',4,6'-TeCB		68194-04-7		51						X

		2,2',5,5'-TeCB3		35693-99-3		52		X		X		X

		2,2',5,6'-TeCB		41464-41-9		53						X

		2,2',6,6'-TeCB		15968-05-5		54						X

		2,3,3',4'-TeCB		74338-24-2		55						X

		2,3,3',4'-TeCB		41464-43-1		56						X

		2,3,3',5-TeCB		70424-67-8		57						X

		2,3,3',5'-TeCB		41464-49-7		58						X

		2,3,3',6-TeCB		74472-33-6		59						X

		2,3,4,4'-TeCB		33025-41-1		60						X

		2,3,4,5-TeCB		33284-53-6		61						X

		2,3,4,6-TeCB		54230-22-7		62						X

		2,3,4',5-TeCB		74472-34-7		63						X

		2,3,4',6-TeCB		52663-58-8		64						X

		2,3,5,6-TeCB		33284-54-7		65						X

		2,3',4,4'-TeCB3		32598-10-0		66		X		X		X

		2,3',4,5-TeCB		73575-53-8		67						X

		2,3',4,5'-TeCB		73575-52-7		68						X

		2,3',4,6-TeCB		60233-24-1		69						X

		2,3',4',5-TeCB		32598-11-1		70						X

		2,3',4',6-TeCB		41464-46-4		71						X

		2,3',5,5'-TeCB		41464-42-0		72						X

		2,3',5',6-TeCB		74338-23-1		73						X

		2,4,4',5-TeCB		32690-93-0		74						X

		2,4,4',6-TeCB		32598-12-2		75						X

		2',3,4,5-TeCB		70362-48-0		76						X

		3,3',4,5-TeCB		70362-49-1		78						X

		3,3',4,5'-TeCB		41464-48-6		79						X

		3,3',5,5'-TeCB		33284-52-5		80						X

		2,2',3,3',4-PeCB		52663-62-4		82						X

		2,2',3,3',5-PeCB		60145-20-2		83						X

		2,2',3,3',6-PeCB		52663-60-2		84						X

		2,2',3,4,4'-PeCB		65510-45-4		85						X

		2,2',3,4,5-PeCB		55312-69-1		86						X

		2,2',3,4,5'-PeCB		38380-02-8		87				X		X

		2,2',3,4,6-PeCB		55215-17-3		88						X

		2,2',3,4,6'-PeCB		73575-57-2		89						X

		2,2',3,4',5-PeCB		68194-07-0		90						X

		2,2',3,4',6-PeCB		68194-05-8		91						X

		2,2',3,5,5'-PeCB		52663-61-3		92						X

		2,2',3,5,6-PeCB		73575-56-1		93						X

		2,2',3,5,6'-PeCB		73575-55-0		94						X

		2,2',3,5',6-PeCB		38379-99-6		95						X

		2,2',3,6,6'-PeCB		73575-54-9		96						X

		2,2',3',4,5-PeCB		41464-51-1		97						X

		2,2',3',4,6-PeCB		60233-25-2		98						X

		2,2',4,4',5-PeCB		38380-01-7		99						X

		2,2',4,4',6-PeCB		39485-83-1		100						X

		2,2',4,5,5'-PeCB3		37680-73-2		101		X		X		X

		2,2',4,5,6'-PeCB		68194-06-9		102						X

		2,2',4,5,'6-PeCB		60145-21-3		103						X

		2,2',4,6,6'-PeCB		56558-16-8		104						X

		2,3,3',4,5-PeCB		70424-69-0		106						X

		2,3,3',4',5-PeCB		70424-68-9		107						X

		2,3,3',4,5'-PeCB		70362-41-3		108						X

		2,3,3',4,6-PeCB		74472-35-8		109						X

		2,3,3',4',6-PeCB		38380-03-9		110				X		X

		2,3,3',5,5'-PeCB		39635-32-0		111						X

		2,3,3',5,6-PeCB		74472-36-9		112						X

		2,3,3',5',6-PeCB		68194-10-5		113						X

		2,3,4,4',6-PeCB		74472-38-1		115						X

		2,3,4,5,6-PeCB		18259-05-7		116						X

		2,3,4',5,6-PeCB		68194-11-6		117						X

		2,3',4,4',6-PeCB		56558-17-9		119						X

		2,3',4,5,5'-PeCB		68194-12-7		120						X

		2,3',4,5,'6-PeCB		56558-18-0		121						X

		2',3,3',4,5-PeCB		76842-07-4		122						X

		2',3,4,5,5'-PeCB		70424-70-3		124						X

		2',3,4,5,6'-PeCB		74472-39-2		125						X

		3,3',4,5,5'-PeCB		39635-33-1		127						X

		2,2',3,3',4,4'-HxCB3		38380-07-3		128		X				X

		2,2',3,3',4,5-HxCB		55215-18-4		129						X

		2,2',3,3',4,5'-HxCB		52663-66-8		130						X

		2,2',3,3',4,6-HxCB		61798-70-7		131						X

		2,2',3,3',4,6'-HxCB		38380-05-1		132						X

		2,2',3,3',5,5'-HxCB		35694-04-3		133						X

		2,2',3,3',5,6-HxCB		52704-70-8		134						X

		2,2',3,3',5,6'-HxCB		52744-13-5		135						X

		2,2',3,3',6,6'-HxCB		38411-22-2		136						X

		2,2',3,4,4',5-HxCB		35694-06-5		137						X

		2,2',3,4,4',5'-HxCB3		35065-28-2		138		X		X		X

		2,2',3,4,4',6-HxCB		56030-56-9		139						X

		2,2',3,4,4',6'-HxCB		59291-64-4		140						X

		2,2',3,4,5,5'-HxCB		52712-04-6		141				X		X

		2,2',3,4,5,6-HxCB		41411-61-4		142						X

		2,2',3,4,5,6'-HxCB		68194-15-0		143						X

		2,2',3,4,5',6-HxCB		68194-14-9		144						X

		2,2',3,4,6,6'-HxCB		74472-40-5		145						X

		2,2',3,4',5,5'-HxCB		51908-16-8		146						X

		2,2',3,4',5,6-HxCB		68194-13-8		147						X

		2,2',3,4',5,6'-HxCB		74472-41-6		148						X

		2,2',3,4',5',6-HxCB		38380-04-0		149						X

		2,2',3,4',6,6'-HxCB		68194-08-1		150						X

		2,2',3,5,5',6-HxCB		52663-63-5		151						X

		2,2',3,5,6,6'-HxCB		68194-09-2		152						X

		2,2',4,4',5,5'-HxCB3		35065-27-1		153						X

		2,2',4,4',5',6-HxCB		60145-22-4		154						X

		2,2',4,4',6,6'-HxCB		33979-03-2		155						X

		2,3,3',4,4',6-HxCB		74472-42-7		158						X

		2,3,3',4,5,5'-HxCB		39635-35-3		159						X

		2,3,3',4,5,6-HxCB		41411-62-5		160						X

		2,3,3',4,5',6-HxCB		74472-43-8		161						X

		2,3,3',4',5,5'-HxCB		39635-34-2		162						X

		2,3,3',4',5,6-HxCB		74472-44-9		163						X

		2,3,3',4',5',6-HxCB		74472-45-0		164						X

		2,3,3',5,5',6-HxCB		74472-46-1		165						X

		2,3,4,4',5,6-HxCB		41411-63-6		166						X

		2,3',4,4',5',6-HxCB		59291-65-5		168						X

		2,2',3,3',4,4',5-HpCB3		35065-30-6		170		X				X

		2,2'3,3',4,4',6-HpCB		52663-71-5		171						X

		2,2',3,3',4,5,5'-HpCB		52663-74-8		172						X

		2,2',3,3',4,5,6-HpCB		68194-16-1		173						X

		2,2',3,3',4,5,6'-HpCB		38411-25-5		174						X

		2,2',3,3',4,5',6-HpCB		40186-70-7		175						X

		2,2',3,3',4,6,6'-HpCB		52663-65-7		176						X

		2,2',3,3',4',5,6-HpCB		52663-70-4		177						X

		2,2',3,3',5,5',6-HpCB		52663-67-9		178						X

		2,2',3,3',5,6,6'-HpCB		52663-64-6		179						X

		2,2',3,4,4',5,5'-HpCB3		35065-29-3		180		X				X

		2,2',3,4,4',5,6-HpCB		74472-47-2		181						X

		2,2',3,4,4',5,6'-HpCB		60145-23-5		182						X

		2,2',3,4,4',5',6-HpCB		52663-69-1		183						X

		2,2',3,4,4',6,6'-HpCB		74472-48-3		184						X

		2,2',3,4,5,5',6-HpCB		52712-05-7		185						X

		2,2',3,4,5,6,6'-HpCB		74472-49-4		186						X

		2,2',3,4',5,5',6-HpCB3		52663-68-0		187		X				X

		2,2',3,4',5,6,6'-HpCB		74487-85-7		188						X

		2,3,3',4,4',5,6-HpCB		41411-64-7		190						X

		2,3,3',4,4',5',6-HpCB		74472-50-7		191						X

		2,3,3',4,5,5',6-HpCB		74472-51-8		192						X

		2,3,3',4',5,5',6-HpCB		69782-91-8		193						X

		2,2',3,3',4,4',5,5'-OcCB		35694-08-7		194		X				X

		2,2',3,3',4,4',5,6-OcCB3		52663-78-2		195						X

		2,2',3,3',4,4',5,6'-OcCB		42740-50-1		196						X

		2,2',3,3',4,4',6,6'-OcCB		33091-17-7		197						X

		2,2',3,3',4,5,5',6-OcCB		68194-17-2		198						X

		2,2',3,3',4,5,5',6'-OcCB		52663-75-9		199						X

		2,2',3,3',4,5,6,6'-OcCB		52663-73-7		200						X

		2,2',3,3',4,5',6,6'-OcCB		40186-71-8		201						X

		2,2',3,3',5,5',6,6'-OcCB		2136-99-4		202						X

		2,2',3,4,4',5,5',6-OcCB		52663-76-0		203						X

		2,2',3,4,4',5,6,6'-OcCB		74472-52-9		204						X

		2,3,3',4,4',5,5',6-OcCB		74472-53-0		205						X

		2,2',3,3',4,4',5,5',6-NoCB3		40186-72-9		206		X				X

		2,2',3,3',4,4',5,6,6'-NoCB		52663-79-3		207						X

		2,2',3,3',4,5,5',6,6'-NoCB		52663-77-1		208						X

		DeCB3		2051-24-3		209		X				X







EPA MDLs

						Maximum Detection Limit (μg/L)

		technique				ICP-AES		ICP-MS		AA

		method reference				EPA 6010c		EPA 6020b		EPA 7471b

		Aluminum		Al		30		0.1-1.0				7429-90-5

		Antimony		Sb		21		0.1-1.0				7440-36-0

		Arsenic		As		35		0.1-1.0				7440-38-2

		Barium		Ba		0.87		0.1-1.0				7440-39-3

		Beryllium		Be		0.18		0.1-1.0				7440-41-7

		Boron		B		3.8		tbd				7440-42-8

		Cadmium		Cd		2.3		0.1-1.0				7440-43-9

		Calcium		Ca		6.7		0.1-1.0				7440-70-2

		Chromium		Cr		4.7		0.1-1.0				7440-47-3

		Cobalt		Co		4.7		0.1-1.0				7440-48-4

		Copper		Cu		3.6		0.1-1.0				7440-50-8

		Iron		Fe		4.1		0.1-1.0				7439-89-6

		Lead		Pb		28		0.1-1.0				7439-92-1

		Lithium		Li		2.8		tbd				7439-93-2

		Magnesium		Mg		20		0.1-1.0				7439-95-4

		Manganese		Mn		0.93		0.1-1.0				7439-96-5

		Mercury		Hg		17		0.1-1.0		0.2		7439-97-6

		Molybdenum		Mo		5.3		tbd				7439-98-7

		Nickel		Ni		10		0.1-1.0				7440-02-0

		Phosphorus		P		51		tbd				7723-14-0

		Potassium		K		variable		0.1-1.0				7440-09-7

		Selenium		Se		50		0.1-1.0				7782-49-2

		Silica		SiO2		17		tbd				7631-86-9

		Silver		Ag		4.7		0.1-1.0				7440-22-4

		Sodium		Na		19		0.1-1.0				7440-23-5

		Strotium		Sr		0.28		tbd				7440-24-6

		Thallium		TI		27		0.1-1.0				7440-28-0

		Tin		Sn		17		tbd				7440-31-5

		Titanium		Ti		5		tbd				7440-32-6

		Vanadium		V		5		0.1-1.0				7440-62-2

		Zinc		Zn		1.2		0.1-1.0				7440-66-6







digestion

		order		group		name		element		preparation																		determination

										IBI												EPA		EBC				EPA  																IBI		EBC

										m'wave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		m'wave HNO3 + HF + H2O2		m'wave HNO3 + HF + H2O2		LiBO2 fusion		ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE		ICP-AES / FLAA		ICP-MS / GFAA						ICP-AES		FLAA		ICP-MS		cold vapor AA

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052		DIN EN ISO 17294-2		DIN 51729-11		EPA 6010d		EPA 7000b		EPA 6020b		EPA 7010

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E																						EPA 3050		EPA 3050

		1		7		mercury		Hg		X												X		X				X				X												EPA 7417		ICP-MS						EBC		IBI, EBC				key				specified by IBI

		2		7		lead		Pb		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC										specified by EBC

		3		7		cadmium		Cd		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC										specified by both

		4		7		chromium		Cr		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		5		7		arsenic 		As		X		X										X		X				X				X		X								X		FLAA		ICP-MS				IBI		EBC

		6		6		nickel		Ni		X		X						X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		11		6		cobalt		Co		X		X		TMECC 04.05		TMECC 04.05		X				X		n/a		n/a		X		X		X		X						X		X		ICP-AES / FLAA		n/a		IBI		IBI

		7		6		selenium		Se		X		X										X		n/a		n/a		X				X										X		ICP-AES / FLAA		n/a		IBI		IBI

		14		5		chloride		Cl-								TMECC 04.05								n/a		n/a																		IC, ISE		n/a		IBI		IBI

		20		5		sodium		Na		X		X		TMECC 04.05		TMECC 04.05		X				X		X		X		X		X		X								X				ICP-AES / FLAA		ICP-AES / ICP-MS		IBI, EBC		IBI		EBC

		11		4		copper		Cu		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		12		4		molybdenum		Mo		X		X				TMECC 04.05		X				X		n/a		n/a		X		X				X						X		X		ICP-AES / FLAA		n/a		IBI		IBI

		13		4		boron		B		X		TMECC 04.05		X		TMECC 04.05						X		X				TMECC 04.05												TMECC 04.05				ICP-AES		ICP-MS		IBI				EBC

		8		3		iron		Fe		X		X		X		TMECC 04.05		X				X		X		X		X		X		X		X						X		X		n/a		ICP-AES / ICP-MS		EBC				EBC

		9		3		manganese		Mn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				n/a		ICP-MS						EBC

		10		3		zinc		Zn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		17		2		calcium		Ca		X		X		X		TMECC 04.05		X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		18		2		magnesium		Mg		X		X		X		TMECC 04.05		X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		19		2		sulfur		S 		TMECC 04.05		TMECC 04.05				TMECC 04.05										X		TMECC 04.05												TMECC 04.05				common techniques		ICP-AES / ICP-MS		EBC				EBC

		15		1		phosphorous		P 		TMECC 04.12				X				X						X		X		X																common techniques		ICP-AES / ICP-MS		EBC				EBC

		16		1		potassium		K		X		X		X				X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		22		5		silicon		Si																		X		SiO2																n/a		ICP-AES / ICP-MS		EBC				EBC

				8		aluminum		Al		X		X						X				X						X		X		X								X

				8		antimony		Sb		X		X						X				X						X		X		X		X

				8		barium		Ba		X		X						X				X						X		X		X		X

				8		beryllium		Be		X		X						X				X						X		X		X		X

						lithium		Li																				X		X

				8		silver		Ag		X		X						X				X						X		X		X		X

				8		strontium		Sr		X												X						X		X

				8		thallium		Th		X		X						X				X						X		X		X		X

						tin		Sn																				X		X

						titanium		Ti																				X

				8		vanadium		V		X		X						X				X								X		X		X

								element		preparation																		determination

										IBI												EPA		EBC				EPA  

										m'wave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		m'wave HNO3 + HF + H2O2		m'wave HNO3 + HF + H2O2		LiBO2 fusion		ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052		DIN EN ISO 17294-2		DIN 51729-11		EPA 6010d		EPA 7000b		EPA 6020b		EPA 7010

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E

								Hg		X												X		X				X				X

								Pb		X		X						X				X		X				X		X		X		X

								Cd		X		X						X				X		X				X		X		X		X

								Cr		X		X						X				X		X				X		X		X		X

								As		X		X										X		X				X				X		X

								Ni		X		X						X				X		X				X		X		X		X

								Co		X		X		TMECC 04.05		TMECC 04.05		X				X		n/a		n/a		X		X		X		X

								Se		X		X										X		n/a		n/a		X				X

								Cl-								TMECC 04.05								n/a		n/a

								Na		X		X		TMECC 04.05		TMECC 04.05		X				X		X		X		X		X		X

								Cu		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Mo		X		X				TMECC 04.05		X				X		n/a		n/a		X		X				X

								B		X		TMECC 04.05		X		TMECC 04.05						X		X				TMECC 04.05

								Fe		X		X		X		TMECC 04.05		X				X		X		X		X		X		X		X

								Mn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Zn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Ca		X		X		X		TMECC 04.05		X				X		X		X		X		X		X

								Mg		X		X		X		TMECC 04.05		X				X		X		X		X		X		X

								S 		TMECC 04.05		TMECC 04.05				TMECC 04.05										X		TMECC 04.05

								P 		TMECC 04.12				X				X						X		X		X

								K		X		X		X				X				X		X		X		X		X		X

								Si																		X		SiO2





								element		preparation																						preparation

										IBI												EBC										IBI												EBC

										microwave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		microwave HNO3 + HF + H2O2		LiBO2 fusion								microwave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		microwave HNO3 + HF + H2O2		LiBO2 fusion

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052 / DIN EN ISO 17294-2		DIN 51729-11								TMECC 04.12										Enders and Lehmann 2012		EPA 3052 / DIN EN ISO 17294-2		DIN 51729-11

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E														A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E

								Hg		X												X								Hg		X												X

								Pb		X		X						X				X								Pb		X		X						X				X

								Cd		X		X						X				X								Cd		X		X						X				X

								Cr		X		X						X				X								Cr		X		X						X				X

								As		X		X										X								As		X		X										X

								Ni		X		X						X				X								Ni		X		X						X				X

								Co		X		X		*1		*1		X				X								Co		X		X		*1		*1		X				X

								Se		X		X										X								Se		X		X										X

								Cl-								*1														Cl-								*1

								Na		X		X		*1		*1		X				X		X						Na		X		X		*1		*1		X				X		X

								Cu		X		X		X		*1		X				X								Cu		X		X		X		*1		X				X

								Mo		X		X				*1		X				X								Mo		X		X				*1		X				X

								B		X		*1		X		*1						X								B		X		*1		X		*1						X

								Fe		X		X		X		*1		X		n/a		X		X						Fe		X		X		X		*1		X		n/a		X		X						IBI

								Mn		X		X		X		*1		X		n/a		X								Mn		X		X		X		*1		X		n/a		X								EBC

								Zn		X		X		X		*1		X				X								Zn		X		X		X		*1		X				X								both IBI and EBC

								Ca		X		X		X		*1		X		n/a		X		X						Ca		X		X		X		*1		X		n/a		X		X						neither IBI nor EBC

								Mg		X		X		X		*1		X		n/a		X		X						Mg		X		X		X		*1		X		n/a		X		X

								S 		*1		*1				*1				n/a				X						S 		*1		*1				*1				n/a				X				X		approved by methods stated above in column

								P 		*2				X				X		n/a		*3		X						P 		*2				X				X		n/a		*3		X				*1		TMECC 04.05, not TMECC 04.12 or EPA

								K		X		X		X				X		n/a		X		X						K		X		X		X				X		n/a		X		X				*2		TMECC 04.12, not TMECC 04.05 or EPA 3051

								Si																X						Si																X				*3		DIN EN ISO 17294-2, but not by EPA 3052



										IBI		X		approved by methods stated above in column

										EBC		*1		approved by TMECC 04.05, but not by respective TMECC 04.12 or EPA

										both		*2		approved by TMECC 04.12, but not by TMECC 04.05 or EPA 3051

										excluded		*3		approved by DIN EN ISO 17294-2, but not by EPA 3052





								element		determination

										EPA  																								EPA  

										ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE														ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE		IBI limit (mg/kg)

										EPA 6010d DIN 22022-2		EPA 7000b		EPA 6020b / DIN 22022-7		EPA 7010		EPA 7417 / DIN EN ISO 12846		EPA 9056a														EPA 6010d DIN 22022-2		EPA 7000b		EPA 6020b / DIN 22022-7		EPA 7010		EPA 7417 / DIN EN ISO 12846		EPA 9056a		EPA part 503 Biosolids Rule



								Hg		X				X																		Hg		X				X								17

								Pb		X		X		X		X																Pb		X		X		X		X						300

								Cd		X		X		X		X																Cd		X		X		X		X						39

								Cr		X		X		X		X																Cr		X		X		X		X						1200

								As		X				X		X																As		X				X		X						41

								Ni		X		X		X		X																Ni		X		X		X		X						420

								Co		X		X		X		X																Co		X		X		X		X						n/a

								Se		X				X																		Se		X				X								36

								Cl-												X												Cl-												X		declaration

								Na		X		X		X																		Na		X		X		X								declaration

								Cu		X		X		X		X																Cu		X		X		X		X						1500

								Mo		X		X				X																Mo		X		X				X						75

								B		*4																						B		*4												declaration

								Fe		X		X		X		X																Fe		X		X		X		X						n/a

								Mn		X		X		X		X																Mn		X		X		X		X						n/a

								Zn		X		X		X		X																Zn		X		X		X		X						2800						IBI

								Ca		X		X		X																		Ca		X		X		X								no limit						EBC

								Mg		X		X		X																		Mg		X		X		X								no limit						both IBI and EBC

								S 		*4																						S 		*4												no limit						neither IBI nor EBC

								P 		X																						P 		X												no limit

								K		X		X		X																		K		X		X		X								no limit				X		approved by methods stated above in column

								Si		SiO2																						Si		SiO2												n/a				*4		TMECC 04.05, not TMECC 04.12 or EPA 6010d



										IBI		X		approved by methods stated above in column

										EBC		*4		approved by TMECC 04.05, but not by TMECC 04.12

										both				or EPA 6010d

										excluded








PAH TEF

		PAH compound		abbr. *1		abbr. *2		IARC *3		TEF *4		EPA 16		AU/EFSA 8 *2		SCF 15 *5				PAH compound		abbr. *1		abbr. *2		IARC *3		TEF *4		EPA 16		AU/EFSA 8 *2		SCF 15 *5

		Benzo(a)pyrene		BaP		BaP		1		1		X		X		X				Benzo(a)pyrene		BaP		BaP		1		1		X		X		X

		Cyclopenta(cd)pyrene		CPP		CPP		2A								X				Cyclopenta(cd)pyrene		CPP		CPP		2A								X

		Dibenz(a,h)anthracene		DhA		DBahA		2A		1		X		X		X				Dibenz(a,h)anthracene		DhA		DBahA		2A		1		X		X		X

		Dibenzo(a,l)pyrene		DlP		DBalP		2A								X				Dibenzo(a,l)pyrene		DlP		DBalP		2A								X

		Benz(a)anthracene		BaA		BaA		2B		0.1		X		X		X				Benz(a)anthracene		BaA		BaA		2B		0.1		X		X		X

		Benzo(b)fluoranthene		BbF		BbFA		2B		0.1		X		X		X				Benzo(b)fluoranthene		BbF		BbFA		2B		0.1		X		X		X

		Benzo(j)fluoranthene		BjF		BjFA		2B								X				Benzo(j)fluoranthene		BjF		BjFA		2B								X

		Benzo(k)fluoranthene		BkF		BkFA		2B		0.1		X		X		X				Benzo(k)fluoranthene		BkF		BkFA		2B		0.1		X		X		X

		Chrysene		CHR		CHR		2B		0.01		X		X		X				Chrysene		CHR		CHR		2B		0.01		X		X		X

		Dibenzo(a,h)pyrene		DhP		DBahP		2B								X				Dibenzo(a,h)pyrene		DhP		DBahP		2B								X

		Dibenzo(a,i)pyrene		DiP		DBaiP		2B								X				Dibenzo(a,i)pyrene		DiP		DBaiP		2B								X

		Indeno(1,2,3-cd)pyrene		IP		IP		2B		0.1		X		X		X				Indeno(1,2,3-cd)pyrene		IP		IP		2B		0.1		X		X		X

		5-Methylchrysene		5MC		MCH		2B								X				5-Methylchrysene		5MC		MCH		2B								X

		Naphthalene		-		-		2B		0.001		X								Naphthalene		-		-		2B		0.001		X

		Benzo(ghi)perylene		BgP		BghiP		3		0.01		X		X		X				Benzo(ghi)perylene		BgP		BghiP		3		0.01		X		X		X

		Dibenzo(a,e)pyrene		DeP		DBaeP		3								X				Dibenzo(a,e)pyrene		DeP		DBaeP		3								X				*1 IUPAC nomenclature Moss 1998

		Benzo(c)fluorene		BcL				3								EU 16 *5				Benzo(c)fluorene		BcL				3								EU 16 *5				*2 EFSA 2008, AU NEPM 2013

		Anthracene		-		-		3		0.01		X								Anthracene		-		-		3		0.01		X								*3 International Agency for Research on Cancer classification

		Acenaphthene		-		-		3		0.001		X								Acenaphthene		-		-		3		0.001		X								         1- carcinogenic to humans

		Fluoranthene		-		-		3		0.001		X								Fluoranthene		-		-		3		0.001		X								         2A- probably carcinogenic to humans

		Fluorene		-		-		3		0.001		X								Fluorene		-		-		3		0.001		X								         2B- possibly carcinogenic to humans

		Phenanthrene		-		-		3		0.001		X								Phenanthrene		-		-		3		0.001		X								         3- carcenogenicity to humans not classifiable

		Pyrene		-		-		3		0.001		X								Pyrene		-		-		3		0.001		X								*4 Nisbet & LaGroy 1992

		Acenaphthylene		-		-		-		0.001		X								Acenaphthylene		-		-		-		0.001		X								*5 Lerda 2011



		*1 IUPAC nomenclature Moss 1998

		*2 Europ (ean Food Safety Authority 2008, Australia National Environment Protection Measure 2013

		*3 International Agency for Research on Cancer classification

		         1- carcinogenic to humans

		         2A- probably carcinogenic to humans

		         2B- possibly carcinogenic to humans

		         3- carcenogenicity to humans not classifiable

		*4 Nisbet & LaGroy 1992

		*5 Lerda 2011





PCBs

								EPA certified analytes						WHO TEF

akio.enders: akio.enders:
Van den Berg 2006

		name		CAS		IUPAC		8275a		8082a		1668c		1998		2005

		Aroclor 1016		12674-11-2 		n/a				X				n/a

		Aroclor 1221		11104-28-2 						X

		Aroclor 1232		11141-16-5 						X

		Aroclor 1242		53469-21-9 						X

		Aroclor 1248		12672-29-6 						X

		Aroclor 1254		11097-69-1 						X

		Aroclor 1260		11096-82-5 						X

		3,3',4,4',5-PeCB3,6		57465-28-8		126						X		0.1		0.1

		3,3',4,4',5,5'-HxCB3,6		32774-16-6		169						X		0.01		0.03

		3,4,4',5-TeCB6		70362-50-4		81						X		0.0001		0.0003

		3,3',4,4'-TeCB3,6		32598-13-3		77						X		0.0001		0.0001

		2,3,3',4,4'-PeCB3,6		32598-14-4		105						X		0.0001		0.00003

		2,3,4,4',5-PeCB6		74472-37-0		114						X		0.0005		0.00003

		2,3',4,4',5-PeCB3,6		31508-00-6		118		X				X		0.0001		0.00003

		2',3,4,4',5-PeCB6		65510-44-3		123						X		0.0001		0.00003

		2,3,3',4,4',5-HxCB6		38380-08-4		156						X		0.0005		0.00003

		2,3,3',4,4',5'-HxCB6		69782-90-7		157						X		0.0005		0.00003

		2,3',4,4',5,5'-HxCB6		52663-72-6		167						X		0.00001		0.00003

		2,3,3',4,4',5,5'-HpCB6		39635-31-9		189						X		0.0001		0.00003

		2-MoCB		2051-60-7		1		X		X		X

		3-MoCB		2051-61-8		2						X

		4-MoCB		2051-62-9		3						X

		2,2'-DiCB		13029-08-8		4						X

		2,3-DiCB		16605-91-7		5				X		X

		2,3'-DiCB		25569-80-6		6						X

		2,4-DiCB		33284-50-3		7						X

		2,4'-DiCB3		34883-43-7		8						X

		2,5-DiCB		34883-39-1		9						X

		2,6-DiCB		33146-45-1		10						X

		3,3'-DiCB		2050-67-1		11		X				X

		3,4-DiCB		2974-92-7		12						X

		3,4'-DiCB		2974-90-5		13						X

		3,5-DiCB		34883-41-5		14						X

		4,4'-DiCB		2050-68-2		15						X

		2,2',3-TrCB		38444-78-9		16						X

		2,2',4-TrCB		37680-66-3		17						X

		2,2',5-TrCB3		37680-65-2		18		X		X		X

		2,2',6-TrCB		38444-73-4		19						X

		2,3,3'-TrCB		38444-84-7		20						X

		2,3,4-TrCB		55702-46-0		21						X

		2,3,4'-TrCB		38444-85-8		22						X

		2,3,5-TrCB		55720-44-0		23						X

		2,3,6-TrCB		55702-45-9		24						X

		2,3',4-TrCB		55712-37-3		25						X

		2,3',5-TrCB		38444-81-4		26		X				X

		2,3',6-TrCB		38444-76-7		27						X

		2,4,4'-TrCB3		7012-37-5		28						X

		2,4,5-TrCB		15862-07-4		29						X

		2,4,6-TrCB		35693-92-6		30						X

		2,4',5-TrCB		16606-02-3		31		X		X		X

		2,4',6-TrCB		38444-77-8		32						X

		2',3,4-TrCB		38444-86-9		33						X

		2',3,5-TrCB		37680-68-5		34						X

		3,3',4-TrCB		37680-69-6		35						X

		3,3',5-TrCB		38444-87-0		36						X

		3,4,4'-TrCB		38444-90-5		37						X

		3,4,5-TrCB		53555-66-1		38						X

		3,4',5-TrCB		38444-88-1		39						X

		2,2',3,3'-TeCB		38444-93-8		40						X

		2,2',3,4-TeCB		52663-59-9		41						X

		2,2',3,4'-TeCB		36559-22-5		42						X

		2,2',3,5-TeCB		70362-46-8		43						X

		2,2',3,5'-TeCB3		41464-39-5		44		X		X		X

		2,2',3,6-TeCB		70362-45-7		45						X

		2,2',3,6'-TeCB		41464-47-5		46						X

		2,2',4,4'-TeCB		2437-79-8		47						X

		2,2',4,5-TeCB		70362-47-9		48						X

		2,2',4,5'-TeCB		41464-40-8		49		X				X

		2,2',4,6-TeCB		62796-65-0		50						X

		2,2',4,6'-TeCB		68194-04-7		51						X

		2,2',5,5'-TeCB3		35693-99-3		52		X		X		X

		2,2',5,6'-TeCB		41464-41-9		53						X

		2,2',6,6'-TeCB		15968-05-5		54						X

		2,3,3',4'-TeCB		74338-24-2		55						X

		2,3,3',4'-TeCB		41464-43-1		56						X

		2,3,3',5-TeCB		70424-67-8		57						X

		2,3,3',5'-TeCB		41464-49-7		58						X

		2,3,3',6-TeCB		74472-33-6		59						X

		2,3,4,4'-TeCB		33025-41-1		60						X

		2,3,4,5-TeCB		33284-53-6		61						X

		2,3,4,6-TeCB		54230-22-7		62						X

		2,3,4',5-TeCB		74472-34-7		63						X

		2,3,4',6-TeCB		52663-58-8		64						X

		2,3,5,6-TeCB		33284-54-7		65						X

		2,3',4,4'-TeCB3		32598-10-0		66		X		X		X

		2,3',4,5-TeCB		73575-53-8		67						X

		2,3',4,5'-TeCB		73575-52-7		68						X

		2,3',4,6-TeCB		60233-24-1		69						X

		2,3',4',5-TeCB		32598-11-1		70						X

		2,3',4',6-TeCB		41464-46-4		71						X

		2,3',5,5'-TeCB		41464-42-0		72						X

		2,3',5',6-TeCB		74338-23-1		73						X

		2,4,4',5-TeCB		32690-93-0		74						X

		2,4,4',6-TeCB		32598-12-2		75						X

		2',3,4,5-TeCB		70362-48-0		76						X

		3,3',4,5-TeCB		70362-49-1		78						X

		3,3',4,5'-TeCB		41464-48-6		79						X

		3,3',5,5'-TeCB		33284-52-5		80						X

		2,2',3,3',4-PeCB		52663-62-4		82						X

		2,2',3,3',5-PeCB		60145-20-2		83						X

		2,2',3,3',6-PeCB		52663-60-2		84						X

		2,2',3,4,4'-PeCB		65510-45-4		85						X

		2,2',3,4,5-PeCB		55312-69-1		86						X

		2,2',3,4,5'-PeCB		38380-02-8		87				X		X

		2,2',3,4,6-PeCB		55215-17-3		88						X

		2,2',3,4,6'-PeCB		73575-57-2		89						X

		2,2',3,4',5-PeCB		68194-07-0		90						X

		2,2',3,4',6-PeCB		68194-05-8		91						X

		2,2',3,5,5'-PeCB		52663-61-3		92						X

		2,2',3,5,6-PeCB		73575-56-1		93						X

		2,2',3,5,6'-PeCB		73575-55-0		94						X

		2,2',3,5',6-PeCB		38379-99-6		95						X

		2,2',3,6,6'-PeCB		73575-54-9		96						X

		2,2',3',4,5-PeCB		41464-51-1		97						X

		2,2',3',4,6-PeCB		60233-25-2		98						X

		2,2',4,4',5-PeCB		38380-01-7		99						X

		2,2',4,4',6-PeCB		39485-83-1		100						X

		2,2',4,5,5'-PeCB3		37680-73-2		101		X		X		X

		2,2',4,5,6'-PeCB		68194-06-9		102						X

		2,2',4,5,'6-PeCB		60145-21-3		103						X

		2,2',4,6,6'-PeCB		56558-16-8		104						X

		2,3,3',4,5-PeCB		70424-69-0		106						X

		2,3,3',4',5-PeCB		70424-68-9		107						X

		2,3,3',4,5'-PeCB		70362-41-3		108						X

		2,3,3',4,6-PeCB		74472-35-8		109						X

		2,3,3',4',6-PeCB		38380-03-9		110				X		X

		2,3,3',5,5'-PeCB		39635-32-0		111						X

		2,3,3',5,6-PeCB		74472-36-9		112						X

		2,3,3',5',6-PeCB		68194-10-5		113						X

		2,3,4,4',6-PeCB		74472-38-1		115						X

		2,3,4,5,6-PeCB		18259-05-7		116						X

		2,3,4',5,6-PeCB		68194-11-6		117						X

		2,3',4,4',6-PeCB		56558-17-9		119						X

		2,3',4,5,5'-PeCB		68194-12-7		120						X

		2,3',4,5,'6-PeCB		56558-18-0		121						X

		2',3,3',4,5-PeCB		76842-07-4		122						X

		2',3,4,5,5'-PeCB		70424-70-3		124						X

		2',3,4,5,6'-PeCB		74472-39-2		125						X

		3,3',4,5,5'-PeCB		39635-33-1		127						X

		2,2',3,3',4,4'-HxCB3		38380-07-3		128		X				X

		2,2',3,3',4,5-HxCB		55215-18-4		129						X

		2,2',3,3',4,5'-HxCB		52663-66-8		130						X

		2,2',3,3',4,6-HxCB		61798-70-7		131						X

		2,2',3,3',4,6'-HxCB		38380-05-1		132						X

		2,2',3,3',5,5'-HxCB		35694-04-3		133						X

		2,2',3,3',5,6-HxCB		52704-70-8		134						X

		2,2',3,3',5,6'-HxCB		52744-13-5		135						X

		2,2',3,3',6,6'-HxCB		38411-22-2		136						X

		2,2',3,4,4',5-HxCB		35694-06-5		137						X

		2,2',3,4,4',5'-HxCB3		35065-28-2		138		X		X		X

		2,2',3,4,4',6-HxCB		56030-56-9		139						X

		2,2',3,4,4',6'-HxCB		59291-64-4		140						X

		2,2',3,4,5,5'-HxCB		52712-04-6		141				X		X

		2,2',3,4,5,6-HxCB		41411-61-4		142						X

		2,2',3,4,5,6'-HxCB		68194-15-0		143						X

		2,2',3,4,5',6-HxCB		68194-14-9		144						X

		2,2',3,4,6,6'-HxCB		74472-40-5		145						X

		2,2',3,4',5,5'-HxCB		51908-16-8		146						X

		2,2',3,4',5,6-HxCB		68194-13-8		147						X

		2,2',3,4',5,6'-HxCB		74472-41-6		148						X

		2,2',3,4',5',6-HxCB		38380-04-0		149						X

		2,2',3,4',6,6'-HxCB		68194-08-1		150						X

		2,2',3,5,5',6-HxCB		52663-63-5		151						X

		2,2',3,5,6,6'-HxCB		68194-09-2		152						X

		2,2',4,4',5,5'-HxCB3		35065-27-1		153						X

		2,2',4,4',5',6-HxCB		60145-22-4		154						X

		2,2',4,4',6,6'-HxCB		33979-03-2		155						X

		2,3,3',4,4',6-HxCB		74472-42-7		158						X

		2,3,3',4,5,5'-HxCB		39635-35-3		159						X

		2,3,3',4,5,6-HxCB		41411-62-5		160						X

		2,3,3',4,5',6-HxCB		74472-43-8		161						X

		2,3,3',4',5,5'-HxCB		39635-34-2		162						X

		2,3,3',4',5,6-HxCB		74472-44-9		163						X

		2,3,3',4',5',6-HxCB		74472-45-0		164						X

		2,3,3',5,5',6-HxCB		74472-46-1		165						X

		2,3,4,4',5,6-HxCB		41411-63-6		166						X

		2,3',4,4',5',6-HxCB		59291-65-5		168						X

		2,2',3,3',4,4',5-HpCB3		35065-30-6		170		X				X

		2,2'3,3',4,4',6-HpCB		52663-71-5		171						X

		2,2',3,3',4,5,5'-HpCB		52663-74-8		172						X

		2,2',3,3',4,5,6-HpCB		68194-16-1		173						X

		2,2',3,3',4,5,6'-HpCB		38411-25-5		174						X

		2,2',3,3',4,5',6-HpCB		40186-70-7		175						X

		2,2',3,3',4,6,6'-HpCB		52663-65-7		176						X

		2,2',3,3',4',5,6-HpCB		52663-70-4		177						X

		2,2',3,3',5,5',6-HpCB		52663-67-9		178						X

		2,2',3,3',5,6,6'-HpCB		52663-64-6		179						X

		2,2',3,4,4',5,5'-HpCB3		35065-29-3		180		X				X

		2,2',3,4,4',5,6-HpCB		74472-47-2		181						X

		2,2',3,4,4',5,6'-HpCB		60145-23-5		182						X

		2,2',3,4,4',5',6-HpCB		52663-69-1		183						X

		2,2',3,4,4',6,6'-HpCB		74472-48-3		184						X

		2,2',3,4,5,5',6-HpCB		52712-05-7		185						X

		2,2',3,4,5,6,6'-HpCB		74472-49-4		186						X

		2,2',3,4',5,5',6-HpCB3		52663-68-0		187		X				X

		2,2',3,4',5,6,6'-HpCB		74487-85-7		188						X

		2,3,3',4,4',5,6-HpCB		41411-64-7		190						X

		2,3,3',4,4',5',6-HpCB		74472-50-7		191						X

		2,3,3',4,5,5',6-HpCB		74472-51-8		192						X

		2,3,3',4',5,5',6-HpCB		69782-91-8		193						X

		2,2',3,3',4,4',5,5'-OcCB		35694-08-7		194		X				X

		2,2',3,3',4,4',5,6-OcCB3		52663-78-2		195						X

		2,2',3,3',4,4',5,6'-OcCB		42740-50-1		196						X

		2,2',3,3',4,4',6,6'-OcCB		33091-17-7		197						X

		2,2',3,3',4,5,5',6-OcCB		68194-17-2		198						X

		2,2',3,3',4,5,5',6'-OcCB		52663-75-9		199						X

		2,2',3,3',4,5,6,6'-OcCB		52663-73-7		200						X

		2,2',3,3',4,5',6,6'-OcCB		40186-71-8		201						X

		2,2',3,3',5,5',6,6'-OcCB		2136-99-4		202						X

		2,2',3,4,4',5,5',6-OcCB		52663-76-0		203						X

		2,2',3,4,4',5,6,6'-OcCB		74472-52-9		204						X

		2,3,3',4,4',5,5',6-OcCB		74472-53-0		205						X

		2,2',3,3',4,4',5,5',6-NoCB3		40186-72-9		206		X				X

		2,2',3,3',4,4',5,6,6'-NoCB		52663-79-3		207						X

		2,2',3,3',4,5,5',6,6'-NoCB		52663-77-1		208						X

		DeCB3		2051-24-3		209		X				X







EPA MDLs

						Maximum Detection Limit (μg/L)

		technique				ICP-AES		ICP-MS		AA

		method reference				EPA 6010c		EPA 6020b		EPA 7471b

		Aluminum		Al		30		0.1-1.0				7429-90-5

		Antimony		Sb		21		0.1-1.0				7440-36-0

		Arsenic		As		35		0.1-1.0				7440-38-2

		Barium		Ba		0.87		0.1-1.0				7440-39-3

		Beryllium		Be		0.18		0.1-1.0				7440-41-7

		Boron		B		3.8		tbd				7440-42-8

		Cadmium		Cd		2.3		0.1-1.0				7440-43-9

		Calcium		Ca		6.7		0.1-1.0				7440-70-2

		Chromium		Cr		4.7		0.1-1.0				7440-47-3

		Cobalt		Co		4.7		0.1-1.0				7440-48-4

		Copper		Cu		3.6		0.1-1.0				7440-50-8

		Iron		Fe		4.1		0.1-1.0				7439-89-6

		Lead		Pb		28		0.1-1.0				7439-92-1

		Lithium		Li		2.8		tbd				7439-93-2

		Magnesium		Mg		20		0.1-1.0				7439-95-4

		Manganese		Mn		0.93		0.1-1.0				7439-96-5

		Mercury		Hg		17		0.1-1.0		0.2		7439-97-6

		Molybdenum		Mo		5.3		tbd				7439-98-7

		Nickel		Ni		10		0.1-1.0				7440-02-0

		Phosphorus		P		51		tbd				7723-14-0

		Potassium		K		variable		0.1-1.0				7440-09-7

		Selenium		Se		50		0.1-1.0				7782-49-2

		Silica		SiO2		17		tbd				7631-86-9

		Silver		Ag		4.7		0.1-1.0				7440-22-4

		Sodium		Na		19		0.1-1.0				7440-23-5

		Strotium		Sr		0.28		tbd				7440-24-6

		Thallium		TI		27		0.1-1.0				7440-28-0

		Tin		Sn		17		tbd				7440-31-5

		Titanium		Ti		5		tbd				7440-32-6

		Vanadium		V		5		0.1-1.0				7440-62-2

		Zinc		Zn		1.2		0.1-1.0				7440-66-6







digestion

		order		group		name		element		preparation																		determination

										IBI												EPA		EBC				EPA  																IBI		EBC

										m'wave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		m'wave HNO3 + HF + H2O2		m'wave HNO3 + HF + H2O2		LiBO2 fusion		ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE		ICP-AES / FLAA		ICP-MS / GFAA						ICP-AES		FLAA		ICP-MS		cold vapor AA

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052		DIN EN ISO 17294-2		DIN 51729-11		EPA 6010d		EPA 7000b		EPA 6020b		EPA 7010

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E																						EPA 3050		EPA 3050

		1		7		mercury		Hg		X												X		X				X				X												EPA 7417		ICP-MS						EBC		IBI, EBC				key				specified by IBI

		2		7		lead		Pb		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC										specified by EBC

		3		7		cadmium		Cd		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC										specified by both

		4		7		chromium		Cr		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		5		7		arsenic 		As		X		X										X		X				X				X		X								X		FLAA		ICP-MS				IBI		EBC

		6		6		nickel		Ni		X		X						X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		11		6		cobalt		Co		X		X		TMECC 04.05		TMECC 04.05		X				X		n/a		n/a		X		X		X		X						X		X		ICP-AES / FLAA		n/a		IBI		IBI

		7		6		selenium		Se		X		X										X		n/a		n/a		X				X										X		ICP-AES / FLAA		n/a		IBI		IBI

		14		5		chloride		Cl-								TMECC 04.05								n/a		n/a																		IC, ISE		n/a		IBI		IBI

		20		5		sodium		Na		X		X		TMECC 04.05		TMECC 04.05		X				X		X		X		X		X		X								X				ICP-AES / FLAA		ICP-AES / ICP-MS		IBI, EBC		IBI		EBC

		11		4		copper		Cu		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		12		4		molybdenum		Mo		X		X				TMECC 04.05		X				X		n/a		n/a		X		X				X						X		X		ICP-AES / FLAA		n/a		IBI		IBI

		13		4		boron		B		X		TMECC 04.05		X		TMECC 04.05						X		X				TMECC 04.05												TMECC 04.05				ICP-AES		ICP-MS		IBI				EBC

		8		3		iron		Fe		X		X		X		TMECC 04.05		X				X		X		X		X		X		X		X						X		X		n/a		ICP-AES / ICP-MS		EBC				EBC

		9		3		manganese		Mn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				n/a		ICP-MS						EBC

		10		3		zinc		Zn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		17		2		calcium		Ca		X		X		X		TMECC 04.05		X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		18		2		magnesium		Mg		X		X		X		TMECC 04.05		X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		19		2		sulfur		S 		TMECC 04.05		TMECC 04.05				TMECC 04.05										X		TMECC 04.05												TMECC 04.05				common techniques		ICP-AES / ICP-MS		EBC				EBC

		15		1		phosphorous		P 		TMECC 04.12				X				X						X		X		X																common techniques		ICP-AES / ICP-MS		EBC				EBC

		16		1		potassium		K		X		X		X				X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		22		5		silicon		Si																		X		SiO2																n/a		ICP-AES / ICP-MS		EBC				EBC

				8		aluminum		Al		X		X						X				X						X		X		X								X

				8		antimony		Sb		X		X						X				X						X		X		X		X

				8		barium		Ba		X		X						X				X						X		X		X		X

				8		beryllium		Be		X		X						X				X						X		X		X		X

						lithium		Li																				X		X

				8		silver		Ag		X		X						X				X						X		X		X		X

				8		strontium		Sr		X												X						X		X

				8		thallium		Th		X		X						X				X						X		X		X		X

						tin		Sn																				X		X

						titanium		Ti																				X

				8		vanadium		V		X		X						X				X								X		X		X

								element		preparation																		determination

										IBI												EPA		EBC				EPA  

										m'wave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		m'wave HNO3 + HF + H2O2		m'wave HNO3 + HF + H2O2		LiBO2 fusion		ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052		DIN EN ISO 17294-2		DIN 51729-11		EPA 6010d		EPA 7000b		EPA 6020b		EPA 7010

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E

								Hg		X												X		X				X				X

								Pb		X		X						X				X		X				X		X		X		X

								Cd		X		X						X				X		X				X		X		X		X

								Cr		X		X						X				X		X				X		X		X		X

								As		X		X										X		X				X				X		X

								Ni		X		X						X				X		X				X		X		X		X

								Co		X		X		TMECC 04.05		TMECC 04.05		X				X		n/a		n/a		X		X		X		X

								Se		X		X										X		n/a		n/a		X				X

								Cl-								TMECC 04.05								n/a		n/a

								Na		X		X		TMECC 04.05		TMECC 04.05		X				X		X		X		X		X		X

								Cu		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Mo		X		X				TMECC 04.05		X				X		n/a		n/a		X		X				X

								B		X		TMECC 04.05		X		TMECC 04.05						X		X				TMECC 04.05

								Fe		X		X		X		TMECC 04.05		X				X		X		X		X		X		X		X

								Mn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Zn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Ca		X		X		X		TMECC 04.05		X				X		X		X		X		X		X

								Mg		X		X		X		TMECC 04.05		X				X		X		X		X		X		X

								S 		TMECC 04.05		TMECC 04.05				TMECC 04.05										X		TMECC 04.05

								P 		TMECC 04.12				X				X						X		X		X

								K		X		X		X				X				X		X		X		X		X		X

								Si																		X		SiO2





								element		preparation																						preparation

										IBI												EBC										IBI												EBC

										microwave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		microwave HNO3 + HF + H2O2		LiBO2 fusion								microwave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		microwave HNO3 + HF + H2O2		LiBO2 fusion

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052 / DIN EN ISO 17294-2		DIN 51729-11								TMECC 04.12										Enders and Lehmann 2012		EPA 3052 / DIN EN ISO 17294-2		DIN 51729-11

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E														A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E

								Hg		X												X								Hg		X												X

								Pb		X		X						X				X								Pb		X		X						X				X

								Cd		X		X						X				X								Cd		X		X						X				X

								Cr		X		X						X				X								Cr		X		X						X				X

								As		X		X										X								As		X		X										X

								Ni		X		X						X				X								Ni		X		X						X				X

								Co		X		X		*1		*1		X				X								Co		X		X		*1		*1		X				X

								Se		X		X										X								Se		X		X										X

								Cl-								*1														Cl-								*1

								Na		X		X		*1		*1		X				X		X						Na		X		X		*1		*1		X				X		X

								Cu		X		X		X		*1		X				X								Cu		X		X		X		*1		X				X

								Mo		X		X				*1		X				X								Mo		X		X				*1		X				X

								B		X		*1		X		*1						X								B		X		*1		X		*1						X

								Fe		X		X		X		*1		X		n/a		X		X						Fe		X		X		X		*1		X		n/a		X		X						IBI

								Mn		X		X		X		*1		X		n/a		X								Mn		X		X		X		*1		X		n/a		X								EBC

								Zn		X		X		X		*1		X				X								Zn		X		X		X		*1		X				X								both IBI and EBC

								Ca		X		X		X		*1		X		n/a		X		X						Ca		X		X		X		*1		X		n/a		X		X						neither IBI nor EBC

								Mg		X		X		X		*1		X		n/a		X		X						Mg		X		X		X		*1		X		n/a		X		X

								S 		*1		*1				*1				n/a				X						S 		*1		*1				*1				n/a				X				X		approved by methods stated above in column

								P 		*2				X				X		n/a		*3		X						P 		*2				X				X		n/a		*3		X				*1		TMECC 04.05, not TMECC 04.12 or EPA

								K		X		X		X				X		n/a		X		X						K		X		X		X				X		n/a		X		X				*2		TMECC 04.12, not TMECC 04.05 or EPA 3051

								Si																X						Si																X				*3		DIN EN ISO 17294-2, but not by EPA 3052



										IBI		X		approved by methods stated above in column

										EBC		*1		approved by TMECC 04.05, but not by respective TMECC 04.12 or EPA

										both		*2		approved by TMECC 04.12, but not by TMECC 04.05 or EPA 3051

										excluded		*3		approved by DIN EN ISO 17294-2, but not by EPA 3052





								element		determination

										EPA  																								EPA  

										ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE														ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE		IBI limit (mg/kg)

										EPA 6010d DIN 22022-2		EPA 7000b		EPA 6020b / DIN 22022-7		EPA 7010		EPA 7417 / DIN EN ISO 12846		EPA 9056a														EPA 6010d DIN 22022-2		EPA 7000b		EPA 6020b / DIN 22022-7		EPA 7010		EPA 7417 / DIN EN ISO 12846		EPA 9056a		EPA part 503 Biosolids Rule



								Hg		X				X																		Hg		X				X								17

								Pb		X		X		X		X																Pb		X		X		X		X						300

								Cd		X		X		X		X																Cd		X		X		X		X						39

								Cr		X		X		X		X																Cr		X		X		X		X						1200

								As		X				X		X																As		X				X		X						41

								Ni		X		X		X		X																Ni		X		X		X		X						420

								Co		X		X		X		X																Co		X		X		X		X						n/a

								Se		X				X																		Se		X				X								36

								Cl-												X												Cl-												X		declaration

								Na		X		X		X																		Na		X		X		X								declaration

								Cu		X		X		X		X																Cu		X		X		X		X						1500

								Mo		X		X				X																Mo		X		X				X						75

								B		*4																						B		*4												declaration

								Fe		X		X		X		X																Fe		X		X		X		X						n/a

								Mn		X		X		X		X																Mn		X		X		X		X						n/a

								Zn		X		X		X		X																Zn		X		X		X		X						2800						IBI

								Ca		X		X		X																		Ca		X		X		X								no limit						EBC

								Mg		X		X		X																		Mg		X		X		X								no limit						both IBI and EBC

								S 		*4																						S 		*4												no limit						neither IBI nor EBC

								P 		X																						P 		X												no limit

								K		X		X		X																		K		X		X		X								no limit				X		approved by methods stated above in column

								Si		SiO2																						Si		SiO2												n/a				*4		TMECC 04.05, not TMECC 04.12 or EPA 6010d



										IBI		X		approved by methods stated above in column

										EBC		*4		approved by TMECC 04.05, but not by TMECC 04.12

										both				or EPA 6010d

										excluded









EPA certified analytes
IUPAC 8275a 8082a 1668c 1998 2005

Aroclor 1016 12674-11-2 n/a X n/a
Aroclor 1221 11104-28-2 X
Aroclor 1232 11141-16-5 X
Aroclor 1242 53469-21-9 X
Aroclor 1248 12672-29-6 X
Aroclor 1254 11097-69-1 X
Aroclor 1260 11096-82-5 X

3,3',4,4',5-PeCB3,6 57465-28-8 126 X 0.1 0.1
3,3',4,4',5,5'-HxCB3,6 32774-16-6 169 X 0.01 0.03

3,4,4',5-TeCB6 70362-50-4 81 X 0.0001 0.0003
3,3',4,4'-TeCB3,6 32598-13-3 77 X 0.0001 0.0001

2,3,3',4,4'-PeCB3,6 32598-14-4 105 X 0.0001 0.00003
2,3,4,4',5-PeCB6 74472-37-0 114 X 0.0005 0.00003

2,3',4,4',5-PeCB3,6 31508-00-6 118 X X 0.0001 0.00003
2',3,4,4',5-PeCB6 65510-44-3 123 X 0.0001 0.00003

2,3,3',4,4',5-HxCB6 38380-08-4 156 X 0.0005 0.00003
2,3,3',4,4',5'-HxCB6 69782-90-7 157 X 0.0005 0.00003
2,3',4,4',5,5'-HxCB6 52663-72-6 167 X 0.00001 0.00003

2,3,3',4,4',5,5'-HpCB6 39635-31-9 189 X 0.0001 0.00003

name CAS WHO TEF

Polychlorinated Biphenyls (PCBs) methods & TEF

https://commons.wikimedia.org/wiki/File
:Polychlorinated_biphenyl_structure.svg

Total Aroclor < 0.2-1 mg/kg


PAH TEF

		PAH compound		abbr. *1		abbr. *2		IARC *3		TEF *4		EPA 16		AU/EFSA 8 *2		SCF 15 *5				PAH compound		abbr. *1		abbr. *2		IARC *3		TEF *4		EPA 16		AU/EFSA 8 *2		SCF 15 *5

		Benzo(a)pyrene		BaP		BaP		1		1		X		X		X				Benzo(a)pyrene		BaP		BaP		1		1		X		X		X

		Cyclopenta(cd)pyrene		CPP		CPP		2A								X				Cyclopenta(cd)pyrene		CPP		CPP		2A								X

		Dibenz(a,h)anthracene		DhA		DBahA		2A		1		X		X		X				Dibenz(a,h)anthracene		DhA		DBahA		2A		1		X		X		X

		Dibenzo(a,l)pyrene		DlP		DBalP		2A								X				Dibenzo(a,l)pyrene		DlP		DBalP		2A								X

		Benz(a)anthracene		BaA		BaA		2B		0.1		X		X		X				Benz(a)anthracene		BaA		BaA		2B		0.1		X		X		X

		Benzo(b)fluoranthene		BbF		BbFA		2B		0.1		X		X		X				Benzo(b)fluoranthene		BbF		BbFA		2B		0.1		X		X		X

		Benzo(j)fluoranthene		BjF		BjFA		2B								X				Benzo(j)fluoranthene		BjF		BjFA		2B								X

		Benzo(k)fluoranthene		BkF		BkFA		2B		0.1		X		X		X				Benzo(k)fluoranthene		BkF		BkFA		2B		0.1		X		X		X

		Chrysene		CHR		CHR		2B		0.01		X		X		X				Chrysene		CHR		CHR		2B		0.01		X		X		X

		Dibenzo(a,h)pyrene		DhP		DBahP		2B								X				Dibenzo(a,h)pyrene		DhP		DBahP		2B								X

		Dibenzo(a,i)pyrene		DiP		DBaiP		2B								X				Dibenzo(a,i)pyrene		DiP		DBaiP		2B								X

		Indeno(1,2,3-cd)pyrene		IP		IP		2B		0.1		X		X		X				Indeno(1,2,3-cd)pyrene		IP		IP		2B		0.1		X		X		X

		5-Methylchrysene		5MC		MCH		2B								X				5-Methylchrysene		5MC		MCH		2B								X

		Naphthalene		-		-		2B		0.001		X								Naphthalene		-		-		2B		0.001		X

		Benzo(ghi)perylene		BgP		BghiP		3		0.01		X		X		X				Benzo(ghi)perylene		BgP		BghiP		3		0.01		X		X		X

		Dibenzo(a,e)pyrene		DeP		DBaeP		3								X				Dibenzo(a,e)pyrene		DeP		DBaeP		3								X				*1 IUPAC nomenclature Moss 1998

		Benzo(c)fluorene		BcL				3								EU 16 *5				Benzo(c)fluorene		BcL				3								EU 16 *5				*2 EFSA 2008, AU NEPM 2013

		Anthracene		-		-		3		0.01		X								Anthracene		-		-		3		0.01		X								*3 International Agency for Research on Cancer classification

		Acenaphthene		-		-		3		0.001		X								Acenaphthene		-		-		3		0.001		X								         1- carcinogenic to humans

		Fluoranthene		-		-		3		0.001		X								Fluoranthene		-		-		3		0.001		X								         2A- probably carcinogenic to humans

		Fluorene		-		-		3		0.001		X								Fluorene		-		-		3		0.001		X								         2B- possibly carcinogenic to humans

		Phenanthrene		-		-		3		0.001		X								Phenanthrene		-		-		3		0.001		X								         3- carcenogenicity to humans not classifiable

		Pyrene		-		-		3		0.001		X								Pyrene		-		-		3		0.001		X								*4 Nisbet & LaGroy 1992

		Acenaphthylene		-		-		-		0.001		X								Acenaphthylene		-		-		-		0.001		X								*5 Lerda 2011



		*1 IUPAC nomenclature Moss 1998

		*2 Europ (ean Food Safety Authority 2008, Australia National Environment Protection Measure 2013

		*3 International Agency for Research on Cancer classification

		         1- carcinogenic to humans

		         2A- probably carcinogenic to humans

		         2B- possibly carcinogenic to humans

		         3- carcenogenicity to humans not classifiable

		*4 Nisbet & LaGroy 1992

		*5 Lerda 2011





PCBs

		name		CAS				EPA certified analytes						WHO TEF

						IUPAC		8275a		8082a		1668c		1998		2005

		Aroclor 1016		12674-11-2 		n/a				X				n/a

		Aroclor 1221		11104-28-2 						X

		Aroclor 1232		11141-16-5 						X

		Aroclor 1242		53469-21-9 						X

		Aroclor 1248		12672-29-6 						X

		Aroclor 1254		11097-69-1 						X

		Aroclor 1260		11096-82-5 						X

		3,3',4,4',5-PeCB3,6		57465-28-8		126						X		0.1		0.1

		3,3',4,4',5,5'-HxCB3,6		32774-16-6		169						X		0.01		0.03

		3,4,4',5-TeCB6		70362-50-4		81						X		0.0001		0.0003

		3,3',4,4'-TeCB3,6		32598-13-3		77						X		0.0001		0.0001

		2,3,3',4,4'-PeCB3,6		32598-14-4		105						X		0.0001		0.00003

		2,3,4,4',5-PeCB6		74472-37-0		114						X		0.0005		0.00003

		2,3',4,4',5-PeCB3,6		31508-00-6		118		X				X		0.0001		0.00003

		2',3,4,4',5-PeCB6		65510-44-3		123						X		0.0001		0.00003

		2,3,3',4,4',5-HxCB6		38380-08-4		156						X		0.0005		0.00003

		2,3,3',4,4',5'-HxCB6		69782-90-7		157						X		0.0005		0.00003

		2,3',4,4',5,5'-HxCB6		52663-72-6		167						X		0.00001		0.00003

		2,3,3',4,4',5,5'-HpCB6		39635-31-9		189						X		0.0001		0.00003

		2-MoCB		2051-60-7		1		X		X		X

		3-MoCB		2051-61-8		2						X

		4-MoCB		2051-62-9		3						X

		2,2'-DiCB		13029-08-8		4						X

		2,3-DiCB		16605-91-7		5				X		X

		2,3'-DiCB		25569-80-6		6						X

		2,4-DiCB		33284-50-3		7						X

		2,4'-DiCB3		34883-43-7		8						X

		2,5-DiCB		34883-39-1		9						X

		2,6-DiCB		33146-45-1		10						X

		3,3'-DiCB		2050-67-1		11		X				X

		3,4-DiCB		2974-92-7		12						X

		3,4'-DiCB		2974-90-5		13						X

		3,5-DiCB		34883-41-5		14						X

		4,4'-DiCB		2050-68-2		15						X

		2,2',3-TrCB		38444-78-9		16						X

		2,2',4-TrCB		37680-66-3		17						X

		2,2',5-TrCB3		37680-65-2		18		X		X		X

		2,2',6-TrCB		38444-73-4		19						X

		2,3,3'-TrCB		38444-84-7		20						X

		2,3,4-TrCB		55702-46-0		21						X

		2,3,4'-TrCB		38444-85-8		22						X

		2,3,5-TrCB		55720-44-0		23						X

		2,3,6-TrCB		55702-45-9		24						X

		2,3',4-TrCB		55712-37-3		25						X

		2,3',5-TrCB		38444-81-4		26		X				X

		2,3',6-TrCB		38444-76-7		27						X

		2,4,4'-TrCB3		7012-37-5		28						X

		2,4,5-TrCB		15862-07-4		29						X

		2,4,6-TrCB		35693-92-6		30						X

		2,4',5-TrCB		16606-02-3		31		X		X		X

		2,4',6-TrCB		38444-77-8		32						X

		2',3,4-TrCB		38444-86-9		33						X

		2',3,5-TrCB		37680-68-5		34						X

		3,3',4-TrCB		37680-69-6		35						X

		3,3',5-TrCB		38444-87-0		36						X

		3,4,4'-TrCB		38444-90-5		37						X

		3,4,5-TrCB		53555-66-1		38						X

		3,4',5-TrCB		38444-88-1		39						X

		2,2',3,3'-TeCB		38444-93-8		40						X

		2,2',3,4-TeCB		52663-59-9		41						X

		2,2',3,4'-TeCB		36559-22-5		42						X

		2,2',3,5-TeCB		70362-46-8		43						X

		2,2',3,5'-TeCB3		41464-39-5		44		X		X		X

		2,2',3,6-TeCB		70362-45-7		45						X

		2,2',3,6'-TeCB		41464-47-5		46						X

		2,2',4,4'-TeCB		2437-79-8		47						X

		2,2',4,5-TeCB		70362-47-9		48						X

		2,2',4,5'-TeCB		41464-40-8		49		X				X

		2,2',4,6-TeCB		62796-65-0		50						X

		2,2',4,6'-TeCB		68194-04-7		51						X

		2,2',5,5'-TeCB3		35693-99-3		52		X		X		X

		2,2',5,6'-TeCB		41464-41-9		53						X

		2,2',6,6'-TeCB		15968-05-5		54						X

		2,3,3',4'-TeCB		74338-24-2		55						X

		2,3,3',4'-TeCB		41464-43-1		56						X

		2,3,3',5-TeCB		70424-67-8		57						X

		2,3,3',5'-TeCB		41464-49-7		58						X

		2,3,3',6-TeCB		74472-33-6		59						X

		2,3,4,4'-TeCB		33025-41-1		60						X

		2,3,4,5-TeCB		33284-53-6		61						X

		2,3,4,6-TeCB		54230-22-7		62						X

		2,3,4',5-TeCB		74472-34-7		63						X

		2,3,4',6-TeCB		52663-58-8		64						X

		2,3,5,6-TeCB		33284-54-7		65						X

		2,3',4,4'-TeCB3		32598-10-0		66		X		X		X

		2,3',4,5-TeCB		73575-53-8		67						X

		2,3',4,5'-TeCB		73575-52-7		68						X

		2,3',4,6-TeCB		60233-24-1		69						X

		2,3',4',5-TeCB		32598-11-1		70						X

		2,3',4',6-TeCB		41464-46-4		71						X

		2,3',5,5'-TeCB		41464-42-0		72						X

		2,3',5',6-TeCB		74338-23-1		73						X

		2,4,4',5-TeCB		32690-93-0		74						X

		2,4,4',6-TeCB		32598-12-2		75						X

		2',3,4,5-TeCB		70362-48-0		76						X

		3,3',4,5-TeCB		70362-49-1		78						X

		3,3',4,5'-TeCB		41464-48-6		79						X

		3,3',5,5'-TeCB		33284-52-5		80						X

		2,2',3,3',4-PeCB		52663-62-4		82						X

		2,2',3,3',5-PeCB		60145-20-2		83						X

		2,2',3,3',6-PeCB		52663-60-2		84						X

		2,2',3,4,4'-PeCB		65510-45-4		85						X

		2,2',3,4,5-PeCB		55312-69-1		86						X

		2,2',3,4,5'-PeCB		38380-02-8		87				X		X

		2,2',3,4,6-PeCB		55215-17-3		88						X

		2,2',3,4,6'-PeCB		73575-57-2		89						X

		2,2',3,4',5-PeCB		68194-07-0		90						X

		2,2',3,4',6-PeCB		68194-05-8		91						X

		2,2',3,5,5'-PeCB		52663-61-3		92						X

		2,2',3,5,6-PeCB		73575-56-1		93						X

		2,2',3,5,6'-PeCB		73575-55-0		94						X

		2,2',3,5',6-PeCB		38379-99-6		95						X

		2,2',3,6,6'-PeCB		73575-54-9		96						X

		2,2',3',4,5-PeCB		41464-51-1		97						X

		2,2',3',4,6-PeCB		60233-25-2		98						X

		2,2',4,4',5-PeCB		38380-01-7		99						X

		2,2',4,4',6-PeCB		39485-83-1		100						X

		2,2',4,5,5'-PeCB3		37680-73-2		101		X		X		X

		2,2',4,5,6'-PeCB		68194-06-9		102						X

		2,2',4,5,'6-PeCB		60145-21-3		103						X

		2,2',4,6,6'-PeCB		56558-16-8		104						X

		2,3,3',4,5-PeCB		70424-69-0		106						X

		2,3,3',4',5-PeCB		70424-68-9		107						X

		2,3,3',4,5'-PeCB		70362-41-3		108						X

		2,3,3',4,6-PeCB		74472-35-8		109						X

		2,3,3',4',6-PeCB		38380-03-9		110				X		X

		2,3,3',5,5'-PeCB		39635-32-0		111						X

		2,3,3',5,6-PeCB		74472-36-9		112						X

		2,3,3',5',6-PeCB		68194-10-5		113						X

		2,3,4,4',6-PeCB		74472-38-1		115						X

		2,3,4,5,6-PeCB		18259-05-7		116						X

		2,3,4',5,6-PeCB		68194-11-6		117						X

		2,3',4,4',6-PeCB		56558-17-9		119						X

		2,3',4,5,5'-PeCB		68194-12-7		120						X

		2,3',4,5,'6-PeCB		56558-18-0		121						X

		2',3,3',4,5-PeCB		76842-07-4		122						X

		2',3,4,5,5'-PeCB		70424-70-3		124						X

		2',3,4,5,6'-PeCB		74472-39-2		125						X

		3,3',4,5,5'-PeCB		39635-33-1		127						X

		2,2',3,3',4,4'-HxCB3		38380-07-3		128		X				X

		2,2',3,3',4,5-HxCB		55215-18-4		129						X

		2,2',3,3',4,5'-HxCB		52663-66-8		130						X

		2,2',3,3',4,6-HxCB		61798-70-7		131						X

		2,2',3,3',4,6'-HxCB		38380-05-1		132						X

		2,2',3,3',5,5'-HxCB		35694-04-3		133						X

		2,2',3,3',5,6-HxCB		52704-70-8		134						X

		2,2',3,3',5,6'-HxCB		52744-13-5		135						X

		2,2',3,3',6,6'-HxCB		38411-22-2		136						X

		2,2',3,4,4',5-HxCB		35694-06-5		137						X

		2,2',3,4,4',5'-HxCB3		35065-28-2		138		X		X		X

		2,2',3,4,4',6-HxCB		56030-56-9		139						X

		2,2',3,4,4',6'-HxCB		59291-64-4		140						X

		2,2',3,4,5,5'-HxCB		52712-04-6		141				X		X

		2,2',3,4,5,6-HxCB		41411-61-4		142						X

		2,2',3,4,5,6'-HxCB		68194-15-0		143						X

		2,2',3,4,5',6-HxCB		68194-14-9		144						X

		2,2',3,4,6,6'-HxCB		74472-40-5		145						X

		2,2',3,4',5,5'-HxCB		51908-16-8		146						X

		2,2',3,4',5,6-HxCB		68194-13-8		147						X

		2,2',3,4',5,6'-HxCB		74472-41-6		148						X

		2,2',3,4',5',6-HxCB		38380-04-0		149						X

		2,2',3,4',6,6'-HxCB		68194-08-1		150						X

		2,2',3,5,5',6-HxCB		52663-63-5		151						X

		2,2',3,5,6,6'-HxCB		68194-09-2		152						X

		2,2',4,4',5,5'-HxCB3		35065-27-1		153						X

		2,2',4,4',5',6-HxCB		60145-22-4		154						X

		2,2',4,4',6,6'-HxCB		33979-03-2		155						X

		2,3,3',4,4',6-HxCB		74472-42-7		158						X

		2,3,3',4,5,5'-HxCB		39635-35-3		159						X

		2,3,3',4,5,6-HxCB		41411-62-5		160						X

		2,3,3',4,5',6-HxCB		74472-43-8		161						X

		2,3,3',4',5,5'-HxCB		39635-34-2		162						X

		2,3,3',4',5,6-HxCB		74472-44-9		163						X

		2,3,3',4',5',6-HxCB		74472-45-0		164						X

		2,3,3',5,5',6-HxCB		74472-46-1		165						X

		2,3,4,4',5,6-HxCB		41411-63-6		166						X

		2,3',4,4',5',6-HxCB		59291-65-5		168						X

		2,2',3,3',4,4',5-HpCB3		35065-30-6		170		X				X

		2,2'3,3',4,4',6-HpCB		52663-71-5		171						X

		2,2',3,3',4,5,5'-HpCB		52663-74-8		172						X

		2,2',3,3',4,5,6-HpCB		68194-16-1		173						X

		2,2',3,3',4,5,6'-HpCB		38411-25-5		174						X

		2,2',3,3',4,5',6-HpCB		40186-70-7		175						X

		2,2',3,3',4,6,6'-HpCB		52663-65-7		176						X

		2,2',3,3',4',5,6-HpCB		52663-70-4		177						X

		2,2',3,3',5,5',6-HpCB		52663-67-9		178						X

		2,2',3,3',5,6,6'-HpCB		52663-64-6		179						X

		2,2',3,4,4',5,5'-HpCB3		35065-29-3		180		X				X

		2,2',3,4,4',5,6-HpCB		74472-47-2		181						X

		2,2',3,4,4',5,6'-HpCB		60145-23-5		182						X

		2,2',3,4,4',5',6-HpCB		52663-69-1		183						X

		2,2',3,4,4',6,6'-HpCB		74472-48-3		184						X

		2,2',3,4,5,5',6-HpCB		52712-05-7		185						X

		2,2',3,4,5,6,6'-HpCB		74472-49-4		186						X

		2,2',3,4',5,5',6-HpCB3		52663-68-0		187		X				X

		2,2',3,4',5,6,6'-HpCB		74487-85-7		188						X

		2,3,3',4,4',5,6-HpCB		41411-64-7		190						X

		2,3,3',4,4',5',6-HpCB		74472-50-7		191						X

		2,3,3',4,5,5',6-HpCB		74472-51-8		192						X

		2,3,3',4',5,5',6-HpCB		69782-91-8		193						X

		2,2',3,3',4,4',5,5'-OcCB		35694-08-7		194		X				X

		2,2',3,3',4,4',5,6-OcCB3		52663-78-2		195						X

		2,2',3,3',4,4',5,6'-OcCB		42740-50-1		196						X

		2,2',3,3',4,4',6,6'-OcCB		33091-17-7		197						X

		2,2',3,3',4,5,5',6-OcCB		68194-17-2		198						X

		2,2',3,3',4,5,5',6'-OcCB		52663-75-9		199						X

		2,2',3,3',4,5,6,6'-OcCB		52663-73-7		200						X

		2,2',3,3',4,5',6,6'-OcCB		40186-71-8		201						X

		2,2',3,3',5,5',6,6'-OcCB		2136-99-4		202						X

		2,2',3,4,4',5,5',6-OcCB		52663-76-0		203						X

		2,2',3,4,4',5,6,6'-OcCB		74472-52-9		204						X

		2,3,3',4,4',5,5',6-OcCB		74472-53-0		205						X

		2,2',3,3',4,4',5,5',6-NoCB3		40186-72-9		206		X				X

		2,2',3,3',4,4',5,6,6'-NoCB		52663-79-3		207						X

		2,2',3,3',4,5,5',6,6'-NoCB		52663-77-1		208						X

		DeCB3		2051-24-3		209		X				X







EPA MDLs

						Maximum Detection Limit (μg/L)

		technique				ICP-AES		ICP-MS		AA

		method reference				EPA 6010c		EPA 6020b		EPA 7471b

		Aluminum		Al		30		0.1-1.0				7429-90-5

		Antimony		Sb		21		0.1-1.0				7440-36-0

		Arsenic		As		35		0.1-1.0				7440-38-2

		Barium		Ba		0.87		0.1-1.0				7440-39-3

		Beryllium		Be		0.18		0.1-1.0				7440-41-7

		Boron		B		3.8		tbd				7440-42-8

		Cadmium		Cd		2.3		0.1-1.0				7440-43-9

		Calcium		Ca		6.7		0.1-1.0				7440-70-2

		Chromium		Cr		4.7		0.1-1.0				7440-47-3

		Cobalt		Co		4.7		0.1-1.0				7440-48-4

		Copper		Cu		3.6		0.1-1.0				7440-50-8

		Iron		Fe		4.1		0.1-1.0				7439-89-6

		Lead		Pb		28		0.1-1.0				7439-92-1

		Lithium		Li		2.8		tbd				7439-93-2

		Magnesium		Mg		20		0.1-1.0				7439-95-4

		Manganese		Mn		0.93		0.1-1.0				7439-96-5

		Mercury		Hg		17		0.1-1.0		0.2		7439-97-6

		Molybdenum		Mo		5.3		tbd				7439-98-7

		Nickel		Ni		10		0.1-1.0				7440-02-0

		Phosphorus		P		51		tbd				7723-14-0

		Potassium		K		variable		0.1-1.0				7440-09-7

		Selenium		Se		50		0.1-1.0				7782-49-2

		Silica		SiO2		17		tbd				7631-86-9

		Silver		Ag		4.7		0.1-1.0				7440-22-4

		Sodium		Na		19		0.1-1.0				7440-23-5

		Strotium		Sr		0.28		tbd				7440-24-6

		Thallium		TI		27		0.1-1.0				7440-28-0

		Tin		Sn		17		tbd				7440-31-5

		Titanium		Ti		5		tbd				7440-32-6

		Vanadium		V		5		0.1-1.0				7440-62-2

		Zinc		Zn		1.2		0.1-1.0				7440-66-6







digestion

		order		group		name		element		preparation																		determination

										IBI												EPA		EBC				EPA  																IBI		EBC

										m'wave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		m'wave HNO3 + HF + H2O2		m'wave HNO3 + HF + H2O2		LiBO2 fusion		ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE		ICP-AES / FLAA		ICP-MS / GFAA						ICP-AES		FLAA		ICP-MS		cold vapor AA

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052		DIN EN ISO 17294-2		DIN 51729-11		EPA 6010d		EPA 7000b		EPA 6020b		EPA 7010

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E																						EPA 3050		EPA 3050

		1		7		mercury		Hg		X												X		X				X				X												EPA 7417		ICP-MS						EBC		IBI, EBC				key				specified by IBI

		2		7		lead		Pb		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC										specified by EBC

		3		7		cadmium		Cd		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC										specified by both

		4		7		chromium		Cr		X		X						X				X		X				X		X		X		X						X		X		ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		5		7		arsenic 		As		X		X										X		X				X				X		X								X		FLAA		ICP-MS				IBI		EBC

		6		6		nickel		Ni		X		X						X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		11		6		cobalt		Co		X		X		TMECC 04.05		TMECC 04.05		X				X		n/a		n/a		X		X		X		X						X		X		ICP-AES / FLAA		n/a		IBI		IBI

		7		6		selenium		Se		X		X										X		n/a		n/a		X				X										X		ICP-AES / FLAA		n/a		IBI		IBI

		14		5		chloride		Cl-								TMECC 04.05								n/a		n/a																		IC, ISE		n/a		IBI		IBI

		20		5		sodium		Na		X		X		TMECC 04.05		TMECC 04.05		X				X		X		X		X		X		X								X				ICP-AES / FLAA		ICP-AES / ICP-MS		IBI, EBC		IBI		EBC

		11		4		copper		Cu		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		12		4		molybdenum		Mo		X		X				TMECC 04.05		X				X		n/a		n/a		X		X				X						X		X		ICP-AES / FLAA		n/a		IBI		IBI

		13		4		boron		B		X		TMECC 04.05		X		TMECC 04.05						X		X				TMECC 04.05												TMECC 04.05				ICP-AES		ICP-MS		IBI				EBC

		8		3		iron		Fe		X		X		X		TMECC 04.05		X				X		X		X		X		X		X		X						X		X		n/a		ICP-AES / ICP-MS		EBC				EBC

		9		3		manganese		Mn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				n/a		ICP-MS						EBC

		10		3		zinc		Zn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X						X				ICP-AES / FLAA		ICP-MS		IBI		IBI		EBC

		17		2		calcium		Ca		X		X		X		TMECC 04.05		X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		18		2		magnesium		Mg		X		X		X		TMECC 04.05		X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		19		2		sulfur		S 		TMECC 04.05		TMECC 04.05				TMECC 04.05										X		TMECC 04.05												TMECC 04.05				common techniques		ICP-AES / ICP-MS		EBC				EBC

		15		1		phosphorous		P 		TMECC 04.12				X				X						X		X		X																common techniques		ICP-AES / ICP-MS		EBC				EBC

		16		1		potassium		K		X		X		X				X				X		X		X		X		X		X								X				common techniques		ICP-AES / ICP-MS		EBC				EBC

		22		5		silicon		Si																		X		SiO2																n/a		ICP-AES / ICP-MS		EBC				EBC

				8		aluminum		Al		X		X						X				X						X		X		X								X

				8		antimony		Sb		X		X						X				X						X		X		X		X

				8		barium		Ba		X		X						X				X						X		X		X		X

				8		beryllium		Be		X		X						X				X						X		X		X		X

						lithium		Li																				X		X

				8		silver		Ag		X		X						X				X						X		X		X		X

				8		strontium		Sr		X												X						X		X

				8		thallium		Th		X		X						X				X						X		X		X		X

						tin		Sn																				X		X

						titanium		Ti																				X

				8		vanadium		V		X		X						X				X								X		X		X

								element		preparation																		determination

										IBI												EPA		EBC				EPA  

										m'wave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		m'wave HNO3 + HF + H2O2		m'wave HNO3 + HF + H2O2		LiBO2 fusion		ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052		DIN EN ISO 17294-2		DIN 51729-11		EPA 6010d		EPA 7000b		EPA 6020b		EPA 7010

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E

								Hg		X												X		X				X				X

								Pb		X		X						X				X		X				X		X		X		X

								Cd		X		X						X				X		X				X		X		X		X

								Cr		X		X						X				X		X				X		X		X		X

								As		X		X										X		X				X				X		X

								Ni		X		X						X				X		X				X		X		X		X

								Co		X		X		TMECC 04.05		TMECC 04.05		X				X		n/a		n/a		X		X		X		X

								Se		X		X										X		n/a		n/a		X				X

								Cl-								TMECC 04.05								n/a		n/a

								Na		X		X		TMECC 04.05		TMECC 04.05		X				X		X		X		X		X		X

								Cu		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Mo		X		X				TMECC 04.05		X				X		n/a		n/a		X		X				X

								B		X		TMECC 04.05		X		TMECC 04.05						X		X				TMECC 04.05

								Fe		X		X		X		TMECC 04.05		X				X		X		X		X		X		X		X

								Mn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Zn		X		X		X		TMECC 04.05		X				X		X				X		X		X		X

								Ca		X		X		X		TMECC 04.05		X				X		X		X		X		X		X

								Mg		X		X		X		TMECC 04.05		X				X		X		X		X		X		X

								S 		TMECC 04.05		TMECC 04.05				TMECC 04.05										X		TMECC 04.05

								P 		TMECC 04.12				X				X						X		X		X

								K		X		X		X				X				X		X		X		X		X		X

								Si																		X		SiO2





								element		preparation																						preparation

										IBI												EBC										IBI												EBC

										microwave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		microwave HNO3 + HF + H2O2		LiBO2 fusion								microwave HNO3		HNO3 + H2O2		dry ash		water extraction		HNO3 + HCl		modified dry ash		microwave HNO3 + HF + H2O2		LiBO2 fusion

										TMECC 04.12										Enders and Lehmann 2012		EPA 3052 / DIN EN ISO 17294-2		DIN 51729-11								TMECC 04.12										Enders and Lehmann 2012		EPA 3052 / DIN EN ISO 17294-2		DIN 51729-11

										A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E														A (EPA 3051)		B (EPA 3050)		C (AOAC 985.01)		D		E

								Hg		X												X								Hg		X												X

								Pb		X		X						X				X								Pb		X		X						X				X

								Cd		X		X						X				X								Cd		X		X						X				X

								Cr		X		X						X				X								Cr		X		X						X				X

								As		X		X										X								As		X		X										X

								Ni		X		X						X				X								Ni		X		X						X				X

								Co		X		X		*1		*1		X				X								Co		X		X		*1		*1		X				X

								Se		X		X										X								Se		X		X										X

								Cl-								*1														Cl-								*1

								Na		X		X		*1		*1		X				X		X						Na		X		X		*1		*1		X				X		X

								Cu		X		X		X		*1		X				X								Cu		X		X		X		*1		X				X

								Mo		X		X				*1		X				X								Mo		X		X				*1		X				X

								B		X		*1		X		*1						X								B		X		*1		X		*1						X

								Fe		X		X		X		*1		X		n/a		X		X						Fe		X		X		X		*1		X		n/a		X		X						IBI

								Mn		X		X		X		*1		X		n/a		X								Mn		X		X		X		*1		X		n/a		X								EBC

								Zn		X		X		X		*1		X				X								Zn		X		X		X		*1		X				X								both IBI and EBC

								Ca		X		X		X		*1		X		n/a		X		X						Ca		X		X		X		*1		X		n/a		X		X						neither IBI nor EBC

								Mg		X		X		X		*1		X		n/a		X		X						Mg		X		X		X		*1		X		n/a		X		X

								S 		*1		*1				*1				n/a				X						S 		*1		*1				*1				n/a				X				X		approved by methods stated above in column

								P 		*2				X				X		n/a		*3		X						P 		*2				X				X		n/a		*3		X				*1		TMECC 04.05, not TMECC 04.12 or EPA

								K		X		X		X				X		n/a		X		X						K		X		X		X				X		n/a		X		X				*2		TMECC 04.12, not TMECC 04.05 or EPA 3051

								Si																X						Si																X				*3		DIN EN ISO 17294-2, but not by EPA 3052



										IBI		X		approved by methods stated above in column

										EBC		*1		approved by TMECC 04.05, but not by respective TMECC 04.12 or EPA

										both		*2		approved by TMECC 04.12, but not by TMECC 04.05 or EPA 3051

										excluded		*3		approved by DIN EN ISO 17294-2, but not by EPA 3052





								element		determination

										EPA  																								EPA  

										ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE														ICP-AES		FLAA		ICP-MS		GFAA		cold vapor AA		IC / ISE		IBI limit (mg/kg)

										EPA 6010d DIN 22022-2		EPA 7000b		EPA 6020b / DIN 22022-7		EPA 7010		EPA 7417 / DIN EN ISO 12846		EPA 9056a														EPA 6010d DIN 22022-2		EPA 7000b		EPA 6020b / DIN 22022-7		EPA 7010		EPA 7417 / DIN EN ISO 12846		EPA 9056a		EPA part 503 Biosolids Rule



								Hg		X				X																		Hg		X				X								17

								Pb		X		X		X		X																Pb		X		X		X		X						300

								Cd		X		X		X		X																Cd		X		X		X		X						39

								Cr		X		X		X		X																Cr		X		X		X		X						1200

								As		X				X		X																As		X				X		X						41

								Ni		X		X		X		X																Ni		X		X		X		X						420

								Co		X		X		X		X																Co		X		X		X		X						n/a

								Se		X				X																		Se		X				X								36

								Cl-												X												Cl-												X		declaration

								Na		X		X		X																		Na		X		X		X								declaration

								Cu		X		X		X		X																Cu		X		X		X		X						1500

								Mo		X		X				X																Mo		X		X				X						75

								B		*4																						B		*4												declaration

								Fe		X		X		X		X																Fe		X		X		X		X						n/a

								Mn		X		X		X		X																Mn		X		X		X		X						n/a

								Zn		X		X		X		X																Zn		X		X		X		X						2800						IBI

								Ca		X		X		X																		Ca		X		X		X								no limit						EBC

								Mg		X		X		X																		Mg		X		X		X								no limit						both IBI and EBC

								S 		*4																						S 		*4												no limit						neither IBI nor EBC

								P 		X																						P 		X												no limit

								K		X		X		X																		K		X		X		X								no limit				X		approved by methods stated above in column

								Si		SiO2																						Si		SiO2												n/a				*4		TMECC 04.05, not TMECC 04.12 or EPA 6010d



										IBI		X		approved by methods stated above in column

										EBC		*4		approved by TMECC 04.05, but not by TMECC 04.12

										both				or EPA 6010d

										excluded









Polychlorinated Dibenzo Dioxins & Dibenzo Furans (PCDD/PCDF) TEF

https://commons.wikimedia.org/wiki/File:
PCDD_general_structure.svg
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WHO 
2005 TEF

2,3,7,8-TCDD 1
1,2,3,7,8-PeCDD 1
1,2,3,4,7,8-HxCDD 0.1
1,2,3,6,7,8-HxCDD 0.1
1,2,3,7,8,9-HxCDD 0.1
1,2,3,4,6,7,8-HpCDD 0.01
OCDD 0.0003

2,3,7,8-TCDF 0.1
1,2,3,7,8-PeCDF 0.03
2,3,4,7,8-PeCDF 0.3
1,2,3,4,7,8-HxCDF 0.1
1,2,3,6,7,8-HxCDF 0.1
1,2,3,7,8,9-HxCDF 0.1
2,3,4,6,7,8-HxCDF 0.1
1,2,3,4,6,7,8-HpCDF 0.01
1,2,3,4,7,8,9-HpCDF 0.01
OCDF 0.0003

Chlorinated dibenzofurans

Chlorinated dibenzo-p -dioxins Total PCDD/F < 17 ng/kg TEQ


methods table

		standard no.		most current		analyte or method		title

		EPA 1668		C      (2010-04)		PCB, dl-PCB		Chlorinated Bipheynl Congeners in Water, Soil, Sediment, Biosolids, and Tissue by HRGC/HRMS

		EPA 3050		B       (1996-12)		digestion-              open vessel acid		Acid digestion of sediments, sludges, and soils

		EPA 3051		A       (2007-02)		digestion-               closed vessel acid		Microwave assisted acid digestion of sediments, sludges, soils, and oils

		EPA 3052		_       (1996-12)		digestion-               closed vessel acid		Microwave assisted acid digestion of siliceous and organically based matrices

		EPA 3540		C       (1996-12)		extraction-            PAH, PCB, PCDD/F		Soxhlet extraction

		EPA 3541		_       (1994-09)		extraction-            PAH, PCB, PCDD/F		Automated Soxhlet extraction

		EPA 3545		A       (2007-02)		extraction-            PAH, PCB, PCDD/F		Pressurized Fluid Extraction (PFE)

		EPA 3550		C       (2007-02)		extraction-            PAH, PCB, PCDD/F		Ultrasonic extraction

		EPA 3562		_       (2007-02)		extraction-            PCB, PCDD/F		Supercritical fluid extraction of Polychlorinated Biphenyls (PCBs) and organochlorine pesticides

		EPA 6010		D       (2018-07)		ICP-AES		Inductively Coupled Plasma - Optical Emission Spectrometry

		EPA 6020		B       (2014-07)		ICP-MS		Inductively Coupled Plasma - Mass Spectrometry

		EPA 7000		B       (2007-02)		FLAA		Flame Atomic Absorption Spectrophotometry

		EPA 7010		_       (1998-01)		GFAA		Graphite Furnace Atomic Absorption Spectrophotometry

		EPA 7417		B       (1998-01)		Hg		Mercury in solid or semisolid waste (manual cold-vapor technique)

		EPA 8082		A       (2007-02)		PCB		Polychlorinated Biphenyls (PCBs) by Gas Chromatrography

		EPA 8270		E       (2018-06)		PAH, PCB		Semivolatile organic compounds by Gas Chromatography/Mass Spectrometry

		EPA 8275		A       (1996-12)		PAH, PCB		Semivolatile organic compounds (PAHs and PCBs) in soils/sludges and solid wastes using Thermal Extraction/Gas Chromatography/Mass Spectrometry (TE/GC/MS)

		EPA 8290		A       (2007-02)		PCDD/F		Polychlorinated Dibenzo-p-Dioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs) by High-Resolution Gas Chromatography/High-Resolution Mass Spectrometry (HRGC/HRMS)

		EPA 9056		A       (2007-02)		Cl- (and other anions)		Determination of inorganic anions by ion chromatography

		DIN EN ISO 11885		2009-09		ICP-AES		Water quality - Determination of selected elements by inductively coupled plasma optical emission spectrometry (ICP-OES) (ISO 11885:2007)

		DIN EN ISO 12846		2012-08		Hg		Water quality - Determination of mercury - Method using atomic absorption spectrometry (AAS) with and without enrichment (ISO 12846:2012)

		DIN EN ISO 14238 annex A		2014-03		water holding capacity		Soil quality - Biological methods - Determination of nitrogen mineralization and nitrification in soils and the influence of chemicals on these processes (ISO 14238:2012)

		DIN EN ISO 17294-2		2017-01		ICP-MS		Water quality - Application of inductively coupled plasma mass spectrometry (ICP-MS) - Part 2: Determination of selected elements including uranium isotopes (ISO 17294-2:2016)

		DIN ISO 9277		2014-01		surface area		Determination of the specific surface area of solids by gas adsorption - BET method (ISO 9277:2010)

		DIN ISO 10390		2020-02		pH		Soil, sludge and treated biowaste - Determination of pH (ISO/DIS 10390:2020); German and English version prEN ISO 10390:2020

		DIN ISO 11265		1997-06		EC		Soil quality - Determination of the specific electrical conductivity (ISO 11265:1994 + Corr 1:1996)

		ISO 925		2019-07		carbonate-C		Solid mineral fuels - Determination of carbonate content - Gravimetric method

		ISO 1171		2010-06		ash		Solid mineral fuels - Determination of ash

		ISO 5068-1		2007-02		moisture		Brown coals and lignites - Determination of moisture content - Part 1: Indirect gravimetric method for total moisture

		ISO 5068-2		2007-02		moisture		Brown coals and lignites - Determination of moisture content - Part 2: Indirect gravimetric method for moisture in the analysis sample

		ISO 17247		2020-08		O		Coal and coke - Ultimate analysis

		ISO 19579		2006-10		S		Solid mineral fuels - Determination of sulfur by IR spectroscopy

		ISO 29541		2010-10		C, H, N		Solid mineral fuels - Determination of total carbon, hydrogen and nitrogen content - Instrumental method

		DIN EN 15527		2008-09		PAH		Characterization of waste - Determination of polycyclic aromatic hydrocarbons (PAH) in waste using gas chromatography mass spectrometry (GC/MS)

		DIN EN 16181		2019-08		PAH		Soil, treated biowaste and sludge - Determination of polycyclic aromatic hydrocarbons (PAH) by gas chromatography (GC) and high performance liquid chromatography (HPLC)

		DIN EN 16190		2019-10		PCDD/F, dl-PCB		Soil, treated biowaste and sludge - Determination of dioxins and furans and dioxin-like polychlorinated biphenyls by gas chromatography with high resolution mass selective detection (HR GC-MS)

		DIN EN 16215		2020-05		PCDD/F, dl-PCB		Animal feeding stuffs: Methods of sampling and analysis - Determination of dioxins and dioxin-like PCBs by GC/HRMS and of indicator PCBs by GC/HRMS

		DIN EN 16279		2012-09		F		Animal feeding stuffs - Determination of fluoride content after hydrochloric acid treatment by ion-sensitive electrode method (ISE)

		DIN EN 17322		2021-03		PCB		Environmental Solid Matrices - Determination of polychlorinated biphenyls (PCB) by gas chromatography - mass selective detection (GC-MS) or electron-capture detection (GC-ECD)

		DIN 22022-2		2001-02		ICP-AES		Solid fuels - Determination of trace element contents - Part 2: ICP-OES

		DIN 22022-4		2001-02		Hg		Solid fuels - Determination of trace element contents - Part 4: Atomic absorption spectroscopy using the hydride or cold vapor technique

		DIN 22022-7		2014-07		ICP-MS		Solid fuels - Determination of trace element contents - Part 7: ICP-MS

		DIN 38405-4		1985-07		F		German standard methods for the examination of water, waste water and sludge; anions (group D); determination of fluoride (D 4)

		DIN 51701-3		2006-09				Solid fuel testing - Sampling and sample preparation - Part 3: Performing sample preparation

		DIN 51718		2002-06		moisture		Determining the moisture content of solid fuels

		DIN 51719		1997-07		ash		Determination of ash in solid mineral fuels

		DIN 51720		2001-03		volatile matter		Determining the volatile matter content of solid fuels

		DIN 51724-3		2012-07		S		Testing of solid fuels - Determination of sulfur content - Part 3: Instrumental methods

		DIN 51726		2004-06		carbonate-C		Testing of solid fuels - Determination of the carbonate carbon dioxide content

		DIN 51729-10		2011-04		digestion- lithium borate fusion		Testing of solid fuels - Determination of the chemical composition of fuel ash - Part 10: X-ray fluorescence analysis (XRF)

		DIN 51732		2014-07		C, H, N		Testing of solid fuels - Determination of the total content of carbon, hydrogen and nitrogen - Instrumental methods

		DIN 51733		2016-04		O		Testing of solid fuels - Determination of the elemental composition and calculation of the oxygen content

		DIN 51900-1		2000-04		calorific value		Determining the gross calorific value of solid and liquid fuels using the bomb calorimeter, and calculation of net calorific value - Part 1: General information

		DIN 51900-2		2003-05		calorific value		Determining the gross calorific value of solid and liquid fuels using the isoperibol or static jacket calorimeter and calculation of net calorific value

		DIN 51900-3		2005-01		calorific value		Testing of solid and liquid fuels - Determination of gross calorific value by the bomb calorimeter and calculation of net calorific value - Part 3: Method using adiabatic jacket

		DIN 66137-1		2019-03		density		Determination of the density of solids - Part 1: Fundamentals

		DIN 66137-2		2019-03		density		Determination of the density of solids - Part 2: Gas pycnometry

		DIN 66137-3		2019-03		density		Determination of the density of solids - Part 3: Gas buoyancy method

		DIN 51729-8		2001-05				Testing of solid fuels - Determination of the chemical composition of fuel ash - Part 8: Content of sodium and potassium oxide (Na2O, K2O)

		DIN 51729-11		1998-11				Testing of solid fuels - Determination of the chemical composition of fuel ash - Part 11: Determination by atomic emission spectrometry with inductively coupled plasma (ICP-OES)





issues

		IBI		PCB		sum of 7 Aroclors

		IBI		Hg		Hg max of 40 mg/kg for inorganic compounds in A3.1, max of 17 in Table 2

		IBI		P, K, Ca, Mg, S		determination by 'common analytical techniques'

		IBI		SO4 by HCl extraction?!

		IBI		unspecified ranges for toxicants

		EBC		moisture		water content vs DM?!





method ID & disambiguation

		standard no.		current		reference		on hand?		cost		Eng.?		order		short name		prep target		analysis target		prep type		analysis type		German title		English title		EBC

		DIN 51701-3		2006-09		EBC v 9.3e				$   64.38				10.0		sample prep										Prüfung fester Brennstoffe - Probenahme und Probenvorbereitung - Teil 3: Durchführung der Probenvorbereitung		Solid fuel testing - Sampling and sample preparation - Part 3: Performing sample preparation

		ISO 5068-2		2007-02		HPS email 20210713		English.pdf 2007-02				Y		20.1		moisture-2 stage												Brown coals and lignites - Determination of moisture content - Part 2: Indirect gravimetric method for moisture in the analysis sample

		DIN 51718		2002-06		EBC v 9.3e		German.pdf 2002-06		$   53.11		Y		20.2		moisture-2 stage				moisture, dry matter (feed)								Determining the moisture content of solid fuels

		ISO 5068-1		2007-02		HPS email 20210713		English.pdf 2007-02				Y		20.3		moisture-1 stage												Brown coals and lignites - Determination of moisture content - Part 1: Indirect gravimetric method for total moisture

		ISO 1171		2010-06		HPS email 20210713		English.pdf 2010-06				Y		30.1		ash												Solid mineral fuels - Determination of ash

		DIN 51719		1997-07		EBC v 9.3e		German.pdf 1997-07		$   43.87		Y		30.2		ash				ash 550 °C, ash 815 °C (add'l) , crude ash (feed)								Determination of ash in solid mineral fuels

		ISO 29541		2010-10		HPS email 20210713		English.pdf 2010-10				Y		40.1		CHN												Solid mineral fuels - Determination of total carbon, hydrogen and nitrogen content - Instrumental method

		DIN 51732		2014-07		EBC v 9.3e		German.pdf 2014-07		$   49.69				40.2		CHN				C, H, N						Prüfung fester Brennstoffe - Bestimmung des Gesamtgehaltes an Kohlenstoff, Wasserstoff und Stickstoff - Instrumentelle Methoden		Testing of solid fuels - Determination of the total content of carbon, hydrogen and nitrogen - Instrumental methods

		ISO 17247		2020-08		HPS email 20210713		English.pdf 2020-08				Y		50.1		oxygen-ultimate analysis												Coal and coke - Ultimate analysis

		DIN 51733		2016-04		EBC v 9.3e		Germanpdf 2016-04		$   42.67				50.2		oxygen-ultimate analysis				O						Prüfung fester Brennstoffe - Bestimmung der Elementarzusammensetzung und Berechnung des Sauerstoffgehaltes		Testing of solid fuels - Determination of the elemental composition and calculation of the oxygen content

		ISO 925		2019-07		HPS email 20210713		English.pdf 2019-07				Y		60.1		carbonate-C												Solid mineral fuels - Determination of carbonate content - Gravimetric method

		DIN 51726		2004-06		EBC v 9.3e		German.pdf 2004-06		$   62.35		Y		60.2		carbonate-C				carbonate								Testing of solid fuels - Determination of the carbonate carbon dioxide content

		DIN ISO 10390		2020-02		EBC v 9.3e				$   71.49		Y		70.0		pH				pH								Soil, sludge and treated biowaste - Determination of pH (ISO/DIS 10390:2020); German and English version prEN ISO 10390:2020

		DIN ISO 11265		1997-06		EBC v 9.3e				$   43.87		Y		80.0		EC				EC								Soil quality - Determination of the specific electrical conductivity (ISO 11265:1994 + Corr 1:1996)

		DIN 51729-11		1998-11		EBC v 9.3e				$   35.09				90.0		melting digestion		main elements (including S)		-						Prüfung fester Brennstoffe - Bestimmung der chemischen Zusammensetzung von Brennstoffasche - Teil 11: Atomemissionsspektrometrische Bestimmung mit induktiv gekoppeltem Plasma (ICP-OES)		Testing of solid fuels - Determination of the chemical composition of fuel ash - Part 11: Determination by atomic emission spectrometry with inductively coupled plasma (ICP-OES)

		ISO 19579		2006-10		HPS email 20210713		English.pdf 2006-10				Y		95.1		sulfur-IR												Solid mineral fuels - Determination of sulfur by IR spectroscopy

		DIN 51724-3		2012-07		EBC v 9.3e		German.pdf 2012-07		$   42.67				95.2		sulfur-IR				total S 						Prüfung fester Brennstoffe - Bestimmung des Schwefelgehaltes - Teil 3: Instrumentelle Verfahren		Testing of solid fuels - Determination of sulfur content - Part 3: Instrumental methods

		DIN EN ISO 11885		2009-09		EBC v 9.3e		German.pdf 2009-09		$   142.15		Y		100.1		ICP-OES				main elements								Water quality - Determination of selected elements by inductively coupled plasma optical emission spectrometry (ICP-OES) (ISO 11885:2007)

		DIN 22022-2		2001-02		EBC v 9.3e				$   35.09				100.2		ICP-OES & microwave digestion		trace metals		main elements						Feste Brennstoffe - Bestimmung der Gehalte an Spurenelementen - Teil 2: ICP-OES		Solid fuels - Determination of trace element contents - Part 2: ICP-OES

		DIN EN ISO 17294-2		2017-01		EBC v 9.3e		German.pdf 2017-01		$   149.08		Y		110.1		ICP-MS & microwave digestion		trace metals		trace metals, main elements, Hg								Water quality - Application of inductively coupled plasma mass spectrometry (ICP-MS) - Part 2: Determination of selected elements including uranium isotopes (ISO 17294-2:2016)

		DIN 22022-7		2014-07		EBC v 9.3e				$   57.27				110.2		ICP-MS & microwave digestion		trace metals		trace metals, Hg						Feste Brennstoffe - Bestimmung der Gehalte an Spurenelementen - Teil 7: ICP-MS		Solid fuels - Determination of trace element contents - Part 7: ICP-MS

		DIN EN ISO 12846		2012-08		EBC v 9.3e		German.pdf 2012-08		$   116.39		Y		120.1		Hg-AAS		Hg		Hg								Water quality - Determination of mercury - Method using atomic absorption spectrometry (AAS) with and without enrichment (ISO 12846:2012)

		DIN 22022-4		2001-02		EBC v 9.3e				$   35.09				120.2		Hg-AAS		Hg		Hg						Feste Brennstoffe - Bestimmung der Gehalte an Spurenelementen - Teil 4: Atomabsorptionsspektroskopie unter Anwendung der Hydrid- bzw. Kaltdampftechnik		Solid fuels - Determination of trace element contents - Part 4: Atomic absorption spectroscopy using the hydride or cold vapor technique

		DIN EN 16181		2019-08		EBC v 9.3e		German.pdf 2019-08		$   179.74		Y		130.1		PAH extraction (method 2)		PAH, benzo[a]pyrene		benzo[a]pyrene (feed)		toluene extraction		HPLC				Soil, treated biowaste and sludge - Determination of polycyclic aromatic hydrocarbons (PAH) by gas chromatography (GC) and high performance liquid chromatography (HPLC)

		DIN EN 15527		2008-09		EBC v 9.3e				$   156.36		Y		130.2		PAH extraction + GC-MS		PAH		PAH		toluene extraction		GC-MS				Characterization of waste - Determination of polycyclic aromatic hydrocarbons (PAH) in waste using gas chromatography mass spectrometry (GC/MS)		2008-09

		DIN EN 17322

akio.enders: akio.enders:
formerly DIN 16167?		2021-03		EBC v 9.3e				$   178.64		Y		140.0		PCB extraction + GC-MS, GC-ECD		PCB		PCB (feed, add'l)								Environmental Solid Matrices - Determination of polychlorinated biphenyls (PCB) by gas chromatography - mass selective detection (GC-MS) or electron-capture detection (GC-ECD)		DIN EN 16167

		DIN EN 16190		2019-10		EBC v 9.3e		German.pdf 2019-10		$   156.11		Y		150.1		PCDD/F, dl-PCB + HR GC-MS		PCDD/F, dl-PCB		PCDD/F, dl-PCB (feed, add'l)								Soil, treated biowaste and sludge - Determination of dioxins and furans and dioxin-like polychlorinated biphenyls by gas chromatography with high resolution mass selective detection (HR GC-MS)		2016-10

		DIN EN 16215		2020-05		EBC v 9.3e		German.pdf 2012-07		$   178.64		Y		150.2		PCDD/F, dl-PCB + HR GC-MS		PCDD/F, dl-PCB		PCDD/F, dl-PCB (feed, add'l)								Animal feeding stuffs: Methods of sampling and analysis - Determination of dioxins and dioxin-like PCBs by GC/HRMS and of indicator PCBs by GC/HRMS

		DIN ISO 9277		2014-01		EBC v 9.3e				$   125.44		Y		160.0		BET				BET surface area								Determination of the specific surface area of solids by gas adsorption - BET method (ISO 9277:2010)

		DIN 66137-1		2019-03		EBC v 9.3e				$   57.27				170.1		density				density						Bestimmung der Dichte fester Stoffe - Teil 1: Grundlagen		Determination of the density of solids - Part 1: Fundamentals

		DIN 66137-2		2019-03		EBC v 9.3e				$   71.49				170.2		density				density						Bestimmung der Dichte fester Stoffe - Teil 2: Gaspyknometrie		Determination of the density of solids - Part 2: Gas pycnometry

		DIN 66137-3		2019-03		EBC v 9.3e				$   64.38				170.3		density				density						Bestimmung der Dichte fester Stoffe - Teil 3: Gasauftriebsverfahren		Determination of the density of solids - Part 3: Gas buoyancy method

		VDLUFA- Method A 13.2.1				EBC v 9.3e								175.0		bulk density				bulk density

		DIN EN ISO 14238 annex A		2014-03		EBC v 9.3e		English.pdf 2014-03		$   98.65		Y		180.0		WHC				water holding capacity (add'l)								Soil quality - Biological methods - Determination of nitrogen mineralization and nitrification in soils and the influence of chemicals on these processes (ISO 14238:2012)

		DIN 38405-4		1985-07		EBC v 9.3e				$   62.35		Y				F				F (feed)								German standard methods for the examination of water, waste water and sludge; anions (group D); determination of fluoride (D 4)		1985-07

		DIN EN 16279		2012-09		EBC v 9.3e				$   98.65		Y				F-ISE				F (feed)								Animal feeding stuffs - Determination of fluoride content after hydrochloric acid treatment by ion-sensitive electrode method (ISE)		2012-09

		DIN 51900-1		2000-04		EBC v 9.3e				$   107.79		Y				GCV/NCV				GCV/NCV (add'l)								Determining the gross calorific value of solid and liquid fuels using the bomb calorimeter, and calculation of net calorific value - Part 1: General information

		DIN 51900-2		2003-05		EBC v 9.3e				$   71.68		Y				GCV/NCV				GCV/NCV (add'l)								Determining the gross calorific value of solid and liquid fuels using the isoperibol or static jacket calorimeter and calculation of net calorific value

		DIN 51900-3		2005-01		EBC v 9.3e				$   71.68		Y				GCV/NCV				GCV/NCV (add'l)								Testing of solid and liquid fuels - Determination of gross calorific value by the bomb calorimeter and calculation of net calorific value - Part 3: Method using adiabatic jacket

		DIN 51720		2001-03		EBC v 9.3e				$   62.35		Y				volatile matter				volatile matter (add'l)								Determining the volatile matter content of solid fuels

		TGA				EBC v 9.3e										TGA				volatile matter (add'l)

										$   2,785.48

		DIN 51729-10		2011-04						$   57.27						not used?										Prüfung fester Brennstoffe - Bestimmung der chemischen Zusammensetzung von Brennstoffasche - Teil 10: Röntgenfluoreszenz-Analyse (RFA)		Testing of solid fuels - Determination of the chemical composition of fuel ash - Part 10: X-ray fluorescence analysis (XRF)

		DIN 51729-8		2001-05						$   35.09						not used?										Prüfung fester Brennstoffe - Bestimmung der chemischen Zusammensetzung von Brennstoffasche - Teil 8: Gehalt an Natrium- und Kaliumoxid (Na2O, K2O)		Testing of solid fuels - Determination of the chemical composition of fuel ash - Part 8: Content of sodium and potassium oxide (Na2O, K2O)





analytes & methods comparison

						EBC Analytical Methods 20210411 v 9.3E 						EBC Guidelines 20210411 v 9.3E 														IBI Biochar Standards 20150123 v 2.1

		parameter				category		method		determination		unit		EBC-Feed Class I		EBC-AgroBio Class II		EBC-Agro Class III		EBC-Material Class IV		§		note		category		preparation		determination		unit		Class 1		Class 2		Class 3		§		note

		preparation				basic		DIN 51701-3

		bulk density				basic		VDLUFA- Method A 13.2.1						declaration								6.7				n/a		n/a				n/a		n/a						n/a		n/a

		EC				basic		DIN ISO 11265; BGK vol 1, method III C2				mg/L as KCl		not stated								n/a				A		modified TMECC (2001) 04.10				dS/m		declaration						4.1		1:20 DIW (w:v); 90 min

		pH				basic		DIN ISO 10390						declaration								6.7		0.01 M CaCl2		A		modified TMECC (2001) 04.11				pH		declaration						4.1		1:20 DIW (w:v); 90 min

		liming				n/a		n/a				n/a		n/a								n/a		n/a		A		AOAC 955.01				CaCO3 % dm		declaration						4.1		if pH > 7

		particle size distribution				n/a		n/a				n/a		n/a								n/a		n/a		A		50, 25, 16, 8, 4, 2, 1, 0.5 mm						declaration						4.1		dry sieving

		moisture		raw		basic		DIN 51718						not stated								n/a				n/a		n/a				n/a		n/a						n/a		n/a

				hygroscopic		basic								not stated								n/a				n/a		n/a				n/a		n/a						n/a		n/a

				total 		basic								declaration								6.7				A		ASTM D1762-84				% ar		declaration

		ash				basic		DIN 51719; VDLUFA III 8.1						not stated								n/a				A		ASTM D1762-84				% dm		declaration

		C-carbonate				basic		DIN 51726						used in calculation								-				A		ASTM D4373				% dm		used in calculation

		CHN		C		basic		DIN 51732						used in calculation								-				A		elemental analyzer (Dumas combustion)				% dm		used in calculation

				H 		basic								used in calculation								v				A								used in calculation

				N		n/a								declaration								6.5				A								declaration

		O 				basic		DIN 51733						used in calculation								6.3				n/a		n/a				n/a		n/a						n/a		n/a

		S				basic		DIN 51724-3						not stated								n/a				n/a		n/a				n/a		n/a						n/a		n/a

		C-org				basic		calculation				% dm		declaration								6.1				A		calculation				% dm		≥ 60%		≥ 30%		≥ 10%

		H/C-org				basic		calculation				molar ratio		< 0.7								6.2				A		calculation				mol:mol		< 0.7

		O/C-org				basic		calculation from C, H, N, S, ash				molar ratio		< 0.4								6.3				n/a		n/a				n/a		n/a						n/a		n/a

		PAH		EPA 16		basic		Toluene extraction:  DIN EN 15527: 2008-9; DIN EN 16181: 2019-08 method 2		GC		mg/kg-dm		4 ±2		4 ±2		6 ±2.2		30		6.10				B		EPA 8270 (2007) via EPA 3540 w/ 100% toluene				mg/kg-dm		6 - 300						A2, A3.1

				TEQ 8		n/a		n/a				n/a		n/a								n/a		n/a		B						mg-TEQ/kg-dm		3						A3.1, A3.2

		PCB		7 Aroclors		basic		DIN EN 16167; DIN EN 16215				mg/kg-dm		n/a		0.2						6.11		1X per kiln for 1st batch		B		EPA 8082 (2007) or EPA 8275 (1996)				mg/kg-dm		0.2 - 1						A2, A3.1		sum of Aroclors, not 208 congeners?!

		PCDD/F		17 congeners		basic		DIN EN 16190: 2016-10; DIN EN 16215 Nr. 152/2009				ng-I-TEQ OMS/kg-dm		n/a		20						6.11				B		EPA 8290 (2007)				ng-TEQ/kg-dm		17						A2, A3.1, A3.3		WHO TEQ

		germination inhibition				n/a		n/a				n/a		n/a								n/a		n/a		B		Van Zwieten et al. 2010				pass/fail		pass

		total trace & heavy metals		Hg

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		basic		DIN EN ISO 12846; DIN 22022-4; DIN 22022-7		ICP-MS:  DIN EN ISO 17294-2		g/t-dm		0.11		0.40		1.00		1.00		6.6				B		not specified		EPA 7471 (2007)		mg/kg-dm		1 - 17						A3.1		A- HNO3 closed mwave, B- HNO3 open, C- dry ash, D- water extraction, E- HNO3+HCl; EPA 7000- AA, EPA 6010- ICP-AES

				Pb		basic		microwave digestion:  DIN 22022-2; DIN 22022-7; DIN EN ISO 17294-2 / DIN EN 1483						11.36		45.00		150.00		250.00		6.6				B		TMECC (2001) 04.12-A, B, E		EPA 7000 (2007), EPA 6010 (2007)		mg/kg-dm		121 - 300						A1.1, 1.2, 3.1

				Cd		basic								0.91

akio.enders: akio.enders:
contradicts §9.5		0.70		1.50		5.00		6.6				B		TMECC (2001) 04.12-A, B, E		EPA 7000 (2007), EPA 6010 (2007)		mg/kg-dm		1.4 - 39						A1.1, 1.2, 3.1

				Cu		basic								70.00		70.00		100.00		250.00		6.6				B		TMECC (2001) 04.12-A, B, E		EPA 7000 (2007), EPA 6010 (2007)		mg/kg-dm		143 - 6000						A1.1, 1.2, 3.1

				Ni		basic								25.00		25.00		50.00		250.00		6.6				B		TMECC (2001) 04.12-A, B, E		EPA 7000 (2007), EPA 6010 (2007)		mg/kg-dm		47 - 420						A1.1, 1.2, 3.1

				Zn		basic								200.00		200.00		400.00		750.00		6.6				B		TMECC (2001) 04.12-A, B		EPA 7000 (2007), EPA 6010 (2007)		mg/kg-dm		416 - 7400						A1.1, 1.2, 3.1

				Cr		basic								70.00		70.00		90.00		250.00		6.6				B		TMECC (2001) 04.12-A, B, E		EPA 7000 (2007), EPA 6010 (2007)		mg/kg-dm		93 - 1200						A1.1, 1.2, 3.1

				As		basic								2.27		13.00		13.00		15.00		6.6				B		TMECC (2001) 04.12-A, B		EPA 7000 (2007)		mg/kg-dm		13 - 100						A1.1, 1.2, 3.1

				B		basic								not stated								n/a				B		TMECC (2001) 04.12-A, B, D		EPA 6010 (2007)		mg/kg-dm		declaration						A1.1, 1.2

				Mn		basic								not stated								n/a				n/a		n/a				n/a		n/a						n/a

				Co		n/a		n/a				n/a		n/a								n/a		n/a		B		TMECC (2001) 04.12-A, B, C, D, E		EPA 7000 (2007), EPA 6010 (2007)		mg/kg-dm		34 - 100						A1.1, 1.2, 3.1

				Mo		n/a		n/a				n/a		n/a								n/a		n/a		B		TMECC (2001) 04.12-A, B, E		EPA 7000 (2007), EPA 6010 (2007)		mg/kg-dm		5 - 75						A1.1, 1.2, 3.1

				Se		n/a		n/a				n/a		n/a								n/a		n/a		B		TMECC (2001) 04.12-A, B		EPA 7000 (2007), EPA 6010 (2007)		mg/kg-dm		2 - 200						A1.1, 1.2, 3.1

				Cl		n/a		n/a				n/a		n/a								n/a		n/a		B		TMECC (2001) 04.12-D		IC, ISE		mg/kg-dm		declaration						A1.1, 1.2

		total phyto nutrients & main elements		P 		basic		melting digestion:  DIN 51729; DIN EN ISO 11885 / DIN EN ISO 17294-2		ICP-OES:  DIN EN ISO 11885; ICP-MS:  DIN EN ISO 17294-2		g/t-dm		declaration								6.5				C		modified dry ashing (Enders & Lehmann 2012)

akio.enders: akio.enders:
originally Enders and Lehmann 2012		common analytical techniques'

akio.enders: akio.enders:
originally unspecified?		mg/kg-dm		declaration

				K

akio.enders: akio.enders:
synonymous with available K		basic								declaration								6.5				C		modified dry ashing (Enders & Lehmann 2012)

akio.enders: akio.enders:
originally Enders and Lehmann 2012		common analytical techniques'

akio.enders: akio.enders:
originally unspecified?		mg/kg-dm		declaration

				Mg		basic								declaration								6.5				C		modified dry ashing (Enders & Lehmann 2012)

akio.enders: akio.enders:
originally Enders and Lehmann 2012		common analytical techniques'

akio.enders: akio.enders:
originally unspecified?		mg/kg-dm		declaration

				Ca		basic								declaration								6.5				C		modified dry ashing (Enders & Lehmann 2012)

akio.enders: akio.enders:
originally Enders and Lehmann 2012		common analytical techniques'

akio.enders: akio.enders:
originally unspecified?		mg/kg-dm		declaration

				Na		basic								not stated								n/a				B		TMECC (2001) 04.12-A, B, C, D, E		suggest EPA 7000 (2007), EPA 6010 (2007)

akio.enders: akio.enders:
originally unspecified?		mg/kg-dm		declaration

				Fe		basic								not stated								n/a				n/a		n/a				n/a		n/a						n/a

				Si		basic								not stated								n/a				n/a		n/a				n/a		n/a						n/a

				S 		basic								not stated								n/a				C		modified dry ashing (Enders & Lehmann 2012)

akio.enders: akio.enders:
originally Enders and Lehmann 2012		common analytical techniques'

akio.enders: akio.enders:
originally unspecified?		mg/kg-dm		declaration

		available phytonutrients & main elements		NH4		n/a		n/a		n/a		n/a		n/a								n/a		n/a		C		2 M KCl (Rayment and Higginson 1992)		spectrophotometry		mg/kg-dm		declaration								2M KCl -> spectrophotometry

				NO3		n/a		n/a		n/a		n/a		n/a								n/a		n/a		C		2 M KCl (Rayment and Higginson 1992)		spectrophotometry		mg/kg-dm		declaration								2M KCl -> spectrophotometry

				P		n/a		n/a		n/a		n/a		n/a								n/a		n/a		C		2% formate (Wang et al. 2012)		spectrophotometry		mg/kg-dm		declaration								2% formate -> spectrophotometry

				Ca		n/a		n/a		n/a		n/a		n/a								n/a		n/a		C		1M HCl (Camps Arbestain et al. 2015)				mg/kg-dm		declaration								1M HCl -> not specified

				Mg		n/a		n/a		n/a		n/a		n/a								n/a		n/a		C		1M HCl (Camps Arbestain et al. 2015)				mg/kg-dm		declaration								1M HCl -> not specified

				SO4		n/a		n/a		n/a		n/a		n/a								n/a		n/a		C		1M HCl (Camps Arbestain et al. 2015)				mg/kg-dm		declaration								1M HCl -> not specified

		total surface area				basic		DIN ISO 9277 (BET)						declaration								6.9				C		ASTM D6556				m2/g-dm		declaration								N2 adsorption

		external surface area				n/a		n/a				n/a		n/a								n/a		n/a		C		ASTM D6556				m2/g-dm		declaration								N2 adsorption

		density				basic		DIN 66137 (density)						declaration								6.7				n/a		n/a				n/a								n/a		n/a

		volatile matter				basic additional		DIN 51720						not stated								n/a				C		ASTM D1762-84				% dm		declaration

		trace & heavy metals		Pb		feed		DIN 22022-2; DIN 22022-7; DIN EN ISO 17294-2 / DIN EN 1483

akio.enders: akio.enders:
measured by DIN EN ISO 17294-2 (ICP-MS)				g/t DM		11.36		n/a		n/a		n/a		9.5				n/a		n/a				n/a								n/a		n/a

				Cd		feed								1.14		n/a		n/a		n/a		9.5

				Hg

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		feed								0.11		n/a		n/a		n/a		9.5

				As		feed								2.27		n/a		n/a		n/a		9.5

		benzo[a]pyrene				feed		Toluene or ASE extraction:  DIN EN 16181: 2019-08		purified by DIN ISO 13877; VDLUFA VII 3.3.3.2, analyzed by HPLC-FLD, GC-MS		μg/kg		28.41		n/a		n/a		n/a		9.6

		PCB				feed		Toluene or ASE extraction:  DIN EN 16167; DIN EN 16215		purified by VDLUFA VII 3.3.3.2, analyzed by GC-MS, GC-ECD		ng/kg		1.42

akio.enders: akio.enders:
sum of dioxin-like PCB
+
PCDD/F		

akio.enders: akio.enders:
synonymous with available K																								

akio.enders: akio.enders:
originally Enders and Lehmann 2012		

akio.enders: akio.enders:
originally unspecified?		

akio.enders: akio.enders:
originally Enders and Lehmann 2012		

akio.enders: akio.enders:
originally unspecified?		

akio.enders: akio.enders:
originally Enders and Lehmann 2012		

akio.enders: akio.enders:
originally unspecified?		

akio.enders: akio.enders:
originally Enders and Lehmann 2012		

akio.enders: akio.enders:
originally unspecified?		

akio.enders: akio.enders:
originally unspecified?		

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
																								

akio.enders: akio.enders:
originally Enders and Lehmann 2012		

akio.enders: akio.enders:
originally unspecified?		

akio.enders: akio.enders:
measured by DIN EN ISO 17294-2 (ICP-MS)		

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
												n/a		n/a		n/a		9.7		TE; aka WHO-PCB

		PCDD / PCDF / coplanar PCB				feed		Toluene or ASE extraction:  DIN EN 16190: 2016-10; DIN EN 16215 Nr. 152/2009		HRGC, HRMS		μg/kg		11.36		n/a		n/a		n/a		9.7		TE; aka DIN-PCB

		PCDD/F				feed		DIN EN 16190: 2016-10; DIN EN 16215 Nr. 152/2009				ng/kg		0.85		n/a		n/a		n/a		9.7		TE

		F				feed		VDLUFA III 17.3.2; VDLUFA VII 2.2.2.1; DIN EN 16279: 2012-09 (ISE); BAFU F-7 2017 (DIN 38405-4: 1985-07)				mg/kg		170.45		n/a		n/a		n/a		9.8

		C				feed		DIN 51732								n/a		n/a		n/a		n/a

		DM				feed								declaration		n/a		n/a		n/a		9.9

		crude ash				feed		DIN 51719; VDLUFA III 8.1						declaration		n/a		n/a		n/a		9.9

		HCl insoluble ash				feed		VDLUFA III 8.2						declaration		n/a		n/a		n/a		9.9

		GCV, NCV				basic additional		DIN 51900						declaration								n/a				n/a		n/a				n/a								n/a		n/a

		ash 815 °C				basic additional		DIN 51719						not stated								n/a				n/a		n/a				n/a								n/a		n/a

		WHC				basic additional		DIN EN ISO 14238 annex A						not stated								6.8				n/a		n/a				n/a								n/a		n/a

		VOC				basic additional		TGA						not stated								6.4		1st year only		n/a		n/a				n/a								n/a		n/a

		pore size distribution				basic additional								not stated								6.9				n/a		n/a				n/a								n/a		n/a





EPA 8082+ aroclors



		Congener		IUPAC no.		Aroclor														WHO 2005 TEF		McFarland & Clarke 1989		EPA 8275a

						1016		1221		1232		1242		1248		1254		1260

		Biphenyl		--				X												-		-		-

		2-CB		1		X		X		X		X								-		-		-

		2,3-DCB		5		X		X		X		X		X						-		-		-

		3,4-DCB		12		X				X		X		X						-		-		-

		2,4,4'-TCB		28		X				X		X		X		X				-		-		-

		2,2',3,5'-TCB		44						X		X		X		X		X		-		3		X

		2,3',4,4'-TCB		66										X		X		X		-		-		X

		2,3,3',4',6-PCB		110												X				-		-		-

		2,3',4,4',5-PCB		118												X		X		0.00003		1B		X

		2,2',3,4,4',5'-HCB		138														X		-		1B		-

		2,2',4,4',5,5'-HCB		153														X		-		2		-

		2,2',3,3',4,4',5-HpCB		170														X		-		1B		X

		2,2',3,4,4',5,5'-HpCB		180														X		-		2		X







TEFs

				WHO 1998 TEF		WHO 2005 TEF		EPA 8275a						PAH compound		TEF		EPA 8270

		Chlorinated dibenzo-p-dioxins												Benzo(a)pyrene		1		X

		2,3,7,8-TCDD		1		1								Dibenz(a,h)anthracene		1		X

		1,2,3,7,8-PeCDD		1		1								Benzo(a)anthracene		0.1		X

		1,2,3,4,7,8-HxCDD		0.1		0.1								Benzo(b)fluoranthene		0.1		X

		1,2,3,6,7,8-HxCDD		0.1		0.1								Benzo(k)fluoranthene		0.1		X

		1,2,3,7,8,9-HxCDD		0.1		0.1								Indeno(1,2,3-cd)pyrene		0.1		X

		1,2,3,4,6,7,8-HpCDD		0.01		0.01								Anthracene		0.01		X

		OCDD		0.0001		0.0003								Benzo(ghi)perylene		0.01		X

		Chlorinated dibenzofurans												Chrysene		0.01		X

		2,3,7,8-TCDF		0.1		0.1								Acenaphthene		0.001		X

		1,2,3,7,8-PeCDF		0.05		0.03								Acenaphthylene		0.001		X

		2,3,4,7,8-PeCDF		0.5		0.3								Fluoranthene		0.001		X

		1,2,3,4,7,8-HxCDF		0.1		0.1								Fluorene		0.001		X

		1,2,3,6,7,8-HxCDF		0.1		0.1								Naphthalene		0.001		X

		1,2,3,7,8,9-HxCDF		0.1		0.1								Phenanthrene		0.001		X

		2,3,4,6,7,8-HxCDF		0.1		0.1								Pyrene		0.001		X

		1,2,3,4,6,7,8-HpCDF		0.01		0.01

		1,2,3,4,7,8,9-HpCDF		0.01		0.01								Nisbet & LaGroy 1992

		OCDF		0.0001		0.0003

		Non-ortho–substituted PCBs

		3,3',4,4'-tetraCB (PCB 77)		0.0001		0.0001		-

		3,4,4',5-tetraCB (PCB 81)		0.0001		0.0003		-

		3,3',4,4',5-pentaCB (PCB 126)		0.1		0.1		-

		3,3',4,4',5,5'-hexaCB (PCB 169)		0.01		0.03		-

		Mono-ortho–substituted PCBs

		2,3,3',4,4'-pentaCB (PCB 105)		0.0001		0.00003		-

		2,3,4,4',5-pentaCB (PCB 114)		0.0005		0.00003		X

		2,3',4,4',5-pentaCB (PCB 118)		0.0001		0.00003		-

		2',3,4,4',5-pentaCB (PCB 123)		0.0001		0.00003		-

		2,3,3',4,4',5-hexaCB (PCB 156)		0.0005		0.00003		-

		2,3,3',4,4',5'-hexaCB (PCB 157)		0.0005		0.00003		-

		2,3',4,4',5,5'-hexaCB (PCB 167)		0.00001		0.00003		-

		2,3,3',4,4',5,5'-heptaCB (PCB 189)		0.0001		0.00003		-

				Van den Berg 2006





moisture & particle size

						EBC category		IBI category		IBI moisture		EBC moisture

		preparation				basic		n/a				as received

		bulk density				basic		n/a

		EC				basic		A

		pH				basic		A

		liming				n/a		A

		particle size distribution				n/a		n/a

		moisture		raw		basic		n/a

				hygroscopic		basic		A

				total 		basic		A

		ash				basic		A

		C-carbonate				basic		A

		CHN		C		basic		A

				H 		basic		A

				N		n/a		n/a

		O 				basic		n/a

		S				basic		A

		C-org				basic		A

		H/C-org				basic		n/a

		O/C-org				basic		B

		PAH		EPA 16		basic		B

				TEQ 8		n/a		B

		PCB		7 Aroclors		basic		B

		PCDD/F		17 congeners		basic		B

		germination inhibition				n/a		B

		total trace & heavy metals		Hg

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		basic		B

				Pb		basic		B

				Cd		basic		B

				Cu		basic		B

				Ni		basic		B

				Zn		basic		B

				Cr		basic		B

				As		basic		B

				B		basic		n/a

				Mn		basic		B

				Co		n/a		B

				Mo		n/a		B

				Se		n/a		B

				Cl		n/a		C

		total phyto nutrients & main elements		P 		basic		C

				K

akio.enders: akio.enders:
synonymous with available K		

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		basic		C

				Mg		basic		C

				Ca		basic		B

				Na		basic		n/a

				Fe		basic		n/a

				Si		basic		C

				S 		basic		C

		available phytonutrients & main elements		NH4		n/a		C

				NO3		n/a		C

				P		n/a		C

				Ca		n/a		C

				Mg		n/a		C

				SO4		n/a		C

		total surface area				basic		C

		external surface area				n/a		n/a

		density				basic		C

		volatile matter				basic additional		n/a

		trace & heavy metals		Pb		feed

				Cd		feed

				Hg

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		feed

				As		feed

		benzo[a]pyrene				feed

		PCB				feed

		PCDD / PCDF / coplanar PCB				feed

		PCDD/F				feed

		F				feed

		C				feed

		DM				feed

		crude ash				feed

		HCl insoluble ash				feed		n/a

		GCV, NCV				basic additional		n/a

		ash 815 °C				basic additional		n/a

		WHC				basic additional		n/a

		VOC				basic additional		n/a

		pore size distribution				basic additional





EBC availability

										non-DIN		primary		secondary

		preparation				basic						DIN 51701-3

		DM

akio.enders: akio.enders:
dry matter vs.1 - total moisture?				basic				VDLUFA III 3.1		DIN 51718				1 library worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+51718#/oclc/634384486		Testing of solid fuels- Determination of the water content and the moisture of analysis sample		[2002] Prüfung fester Brennstoffe: Bestimmung des Wassergehaltes und der Analysenfeuchtigkeit

		bulk density				basic				VDLUFA- Method A 13.2.1

		EC				basic				BGK vol 1, method III C2		DIN ISO 11265				0 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+iso+11265&clusterResults=true#/oclc/8160585367		Soil condition- Determination of the specific electrical conductivity		[1997] DIN ISO 11265:1997-06, Bodenbeschaffenheit_- Bestimmung der spezifischen elektrischen Leitfähigkeit (ISO_11265:1994_+ ISO_11265:1994/Corr.1:1996)

		pH				basic						DIN ISO 10390				2 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+iso+10390&clusterResults=true#/oclc/1157269062		Soil, sludge and treated biowaste- determination of pH		[2020] DIN EN ISO 10390, Boden, Schlamm und behandelter Bioabfall - Bestimmung des pH-Wertes (ISO/DIS 10390:2020)

		moisture		raw + hygroscopic = total		basic						DIN 51718

		ash				basic				VDLUFA III 8.1		DIN 51719				1 library worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+51719&clusterResults=true#/oclc/634384675		Testing of solid fuels- Solid mineral fuels, determination of ash content		[1997] Prüfung fester Brennstoffe: Bestimmung des Aschegehaltes

		ash 815 °C				basic additional						DIN 51719

		crude ash				feed				VDLUFA III 8.1		DIN 51719

		C-carbonate				basic						DIN 51726				0 libraries worldwide		n/a

		CHN				basic						DIN 51732				0 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+51732&clusterResults=true#/oclc/8161228051		Testing of solid fuels- Determination of the total content of carbon, hydrogen and nitrogen- Instrumental methods		[2014] DIN 51732:2014-07, Prüfung fester Brennstoffe_- Bestimmung des Gesamtgehaltes an Kohlenstoff, Wasserstoff und Stickstoff_- Instrumentelle Methoden

		C				feed						DIN 51732

		O 				basic						DIN 51733				0 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+51733&clusterResults=true		Testing of solid fuels- Determination of the elemental composition and calculation of the oxygen content		[2016] DIN 51733:2016-04, Prüfung fester Brennstoffe_- Bestimmung der Elementarzusammensetzung und Berechnung des Sauerstoffgehaltes

		S				basic						DIN 51724-3				0 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+51724&clusterResults=true#/oclc/8160625444		Testing of solid fuels- Determination of the sulfur content- Part 3: Instrumental procedures		[2012] DIN 51724-3:2012-07, Prüfung fester Brennstoffe_- Bestimmung des Schwefelgehaltes_- Teil_3: Instrumentelle Verfahren

		PAH		EPA 16

akio.enders: akio.enders:
no TEQ 8		basic		toluene extraction				DIN EN 16181: 2019-08		DIN EN 15527: 2008-9

akio.enders: akio.enders:
DIN EN ISO 15527, Plastics - compression-moulded sheets of polyethylene (PE-UHMW, PE-HD) - requirements and test methods (ISO 15527:2018)		2 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+en+16181&clusterResults=true#/oclc/1197290496		Soil, treated biowaste and sludge- Determination of polycyclic aromatic hydrocarbons (PAH) using gas chromatography (GC) and high-performance liquid chromatography (HPLC)		[2019] DIN EN 16181, Boden, behandelter Bioabfall und Schlamm - Bestimmung von polycyclischen aromatischen Kohlenwasserstoffen (PAK) mittels Gaschromatographie (GC) und Hochleistungs-Flüssigkeitschromatographie (HPLC)

		benzo[a]pyrene				feed		toluene or ASE extraction				DIN EN 16181: 2019-08

		PCB		7 Aroclors		basic & feed						DIN EN 16167

akio.enders: akio.enders:
DIN 16167:  Industrial straight stem liquid-in-glass thermometers with round case, of nominal size 160; dimensions anf nominal ranges		DIN EN 16215

akio.enders: akio.enders:
DIN EN 16215, Feed: Sampling and analysis methods - Determination of dioxins and dioxin-like PCBs using GC / HRMS and of indicator PCBs using GC / HRMS = Animal feeding stuffs: methods of sampling and analysis - determination of dioxins and dioxin-like PCBs by GC / HRMS and of indicator PCBs by GC / HRMS		2 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+en+16215&clusterResults=true#/oclc/1255617093		Soil, treated biowaste and sludge- Determination of polychlorinated biphenyls (PCB) using gas chromatography with mass spectrometry coupling (GC-MS) and gas chromatography with electron capture detection (GC-ECD) 		[2019] DIN EN 16167, Boden, behandelter Bioabfall und Schlamm - Bestimmung von polychlorierten Biphenylen (PCB) mittels Gaschromatographie mit Massenspektrometrie-Kopplung (GC-MS) und Gaschromatographie mit Elektroneneinfangdetektion (GC-ECD)

		PCDD/F		17 congeners		basic & feed						DIN EN 16190: 2016-10		DIN EN 16215

akio.enders: akio.enders:
DIN EN 16215, Feed: Sampling and analysis methods - Determination of dioxins and dioxin-like PCBs using GC / HRMS and of indicator PCBs using GC / HRMS = Animal feeding stuffs: methods of sampling and analysis - determination of dioxins and dioxin-like PCBs by GC / HRMS and of indicator PCBs by GC / HRMS						Soil, treated biowaste and sludge- Determination of dioxins and furans as well as dioxin-like polychlorinated biphenyls using gas chromatography and high-resolution mass spectrometric detection (HR GC-MS)		[2019] DIN EN 16190, Boden, behandelter Bioabfall und Schlamm - Bestimmung von Dioxinen und Furanen sowie Dioxin-vergleichbaren polychlorierten Biphenylen mittels Gaschromatographie und hochauflösender massenspektrometrischer Detektion (HR GC-MS)

		trace & heavy elements (Hg)		Hg

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		basic & feed		Hg digestion?				DIN 22022-4		DIN EN ISO 12846

akio.enders: akio.enders:
[2012] DIN EN ISO 12846: 2012-08, water quality_- determination of mercury_- method using atomic absorption spectrometry (AAS) with and without enrichment (ISO_12846: 2012); German version EN_ISO_12846: 2012		0 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+en+iso+12846&clusterResults=true#/oclc/8160558429		Water quality- determination of mercury- method using atomic absorption spectrometry (AAS) with and without enrichment 		[2012] DIN EN ISO 12846:2012-08, Wasserbeschaffenheit_- Bestimmung von Quecksilber_- Verfahren mittels Atomabsorptionsspektrometrie (AAS) mit und ohne Anreicherung (ISO_12846:2012); Deutsche Fassung EN_ISO_12846:2012

		trace & heavy elements		Pb		basic & feed		microwave digestion				DIN 22022-2		DIN EN 1483

akio.enders: akio.enders:
DIN EN ISO 1483: 2011-10, raised countersunk head tapping screws with slot (ISO_1483: 2011); German version EN_ISO_1483: 2011		0 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+en+1483&clusterResults=true#/oclc/8160685716		Solid fuels- Determination of the content of trace elements- Part 1: General rules, sampling and sample preparation- Preparation of the analysis sample for the determination (digestion process)		[2014] DIN 22022-1:2014-07, Feste Brennstoffe_- Bestimmung der Gehalte an Spurenelementen_- Teil_1: Allgemeine Regeln, Probenahme und Probenvorbereitung_- Vorbereitung der Analysenprobe für die Bestimmung (Aufschlussverfahren)

		phyto nutrients / main elements				basic		melting digestion				DIN 51729		DIN EN ISO 11885

akio.enders: akio.enders:
[2009] Water quality: Determination of selected elements by inductively coupled plasma atomic emission spectrometry (ICP-OES) (ISO 11885: 2007)		Cornell University Library		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+en+iso+11885&clusterResults=true#/oclc/89313632		Determination of the chemical composition of fuel ash- Part 10: X-ray fluorescence analysis (XRF)		[2011] DIN 51729-10:2011-04, Prüfung fester Brennstoffe_- Bestimmung der chemischen Zusammensetzung von Brennstoffasche_- Teil_10: Röntgenfluoreszenz-Analyse (RFA)

		analysis for trace, heavy, and main elements				basic & feed		ICP-MS				DIN 22022-7		DIN EN ISO 17294-2

akio.enders: akio.enders:
Water quality- Application of inductively coupled plasma mass spectrometry (ICP-MS)- Part_2: Determination of selected elements including uranium isotopes		0 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+en+iso+17294&clusterResults=true#/oclc/8160507446		Solid fuels- Determination of the content of trace elements- Part 7: ICP-MS		[2014] DIN 22022-7:2014-07, Feste Brennstoffe_- Bestimmung der Gehalte an Spurenelementen_- Teil_7: ICP-MS

		total surface area				basic						DIN ISO 9277 (BET)				0 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+iso+9277&clusterResults=true#/oclc/8161371466		Determination of the specific surface area of solids using the gas adsorption BET method		[2014] DIN ISO 9277:2014-01, Bestimmung der spezifischen Oberfläche von Festkörpern mittels Gasadsorption_- BET-Verfahren (ISO_9277:2010)

		density				basic						DIN 66137				2 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+66137&clusterResults=true#/oclc/1199703125		Determination of solid state density- Part 1: Principles		[2019] DIN 66137-1, Bestimmung der Dichte fester Stoffe. Teil 1, Grundlagen

		volatile matter				basic additional						DIN 51720				1 library worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+51720&clusterResults=true#/oclc/633412526		Testing of solid fuels- Determination of the content of volatile components		[2001] Prüfung fester Brennstoffe - Bestimmung des Gehaltes an flüchtigen Bestandteilen

		F				feed				VDLUFA III 17.3.2; VDLUFA VII 2.2.2.1; 		DIN EN 16279: 2012-09		DIN 38405-4: 1985-07

akio.enders: akio.enders:
DIN 38405-13: 2011-04, German standard method for the investigation of water, waste water and sludge_- Anions (Group_D) _- Part_13: Determination of cyanides_ (D_13)		

akio.enders: akio.enders:
dry matter vs.1 - total moisture?		

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
										

akio.enders: akio.enders:
DIN EN ISO 15527, Plastics - compression-moulded sheets of polyethylene (PE-UHMW, PE-HD) - requirements and test methods (ISO 15527:2018)		

akio.enders: akio.enders:
DIN 16167:  Industrial straight stem liquid-in-glass thermometers with round case, of nominal size 160; dimensions anf nominal ranges		

akio.enders: akio.enders:
DIN EN 16215, Feed: Sampling and analysis methods - Determination of dioxins and dioxin-like PCBs using GC / HRMS and of indicator PCBs using GC / HRMS = Animal feeding stuffs: methods of sampling and analysis - determination of dioxins and dioxin-like PCBs by GC / HRMS and of indicator PCBs by GC / HRMS		

akio.enders: akio.enders:
DIN EN 16215, Feed: Sampling and analysis methods - Determination of dioxins and dioxin-like PCBs using GC / HRMS and of indicator PCBs using GC / HRMS = Animal feeding stuffs: methods of sampling and analysis - determination of dioxins and dioxin-like PCBs by GC / HRMS and of indicator PCBs by GC / HRMS		

akio.enders: akio.enders:
[2012] DIN EN ISO 12846: 2012-08, water quality_- determination of mercury_- method using atomic absorption spectrometry (AAS) with and without enrichment (ISO_12846: 2012); German version EN_ISO_12846: 2012		

akio.enders: akio.enders:
DIN EN ISO 1483: 2011-10, raised countersunk head tapping screws with slot (ISO_1483: 2011); German version EN_ISO_1483: 2011		

akio.enders: akio.enders:
[2009] Water quality: Determination of selected elements by inductively coupled plasma atomic emission spectrometry (ICP-OES) (ISO 11885: 2007)		

akio.enders: akio.enders:
Water quality- Application of inductively coupled plasma mass spectrometry (ICP-MS)- Part_2: Determination of selected elements including uranium isotopes		0 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+en+16279&clusterResults=true#/oclc/8160752138		Feed- Determination of the fluoride content after hydrochloric acid treatment with an ion-sensitive electrode		[2012] DIN EN 16279:2012-09, Futtermittel_- Bestimmung des Fluoridgehaltes nach Salzsäure-Behandlung mit ionensensitiver Elektrode (ISE); Deutsche Fassung EN_16279:2012		BAFU F-7 2017

		GCV, NCV				basic additional						DIN 51900				University of Maine		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+51900&clusterResults=true#/oclc/220923988		Determining the gross calorific value of solid and liquid fuels using the isperibol or static-jacket calorimeter, and calculation of net calorific value		[2003?] Prüfung fester und flüssiger Brennstoffe--Bestimmung des Brennwertes mit dem Bomben--Kalorimeter und Bereschnung des Heizwertes. Teil 2, Verfahren mit isoperibolem oder static-jacket.

		WHC				basic additional						DIN EN ISO 14238 annex A				0 libraries worldwide		https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+EN+ISO+14238&clusterResults=true#/oclc/8160761870		Soil quality- Biological processes- Determination of nitrogen mineralization and nitrification in soils and the effects of chemicals on these processes		[2014] DIN EN ISO 14238:2014-03, Bodenbeschaffenheit- Biologische Verfahren- Bestimmung der Stickstoffmineralisierung und -nitrifizierung in Böden und der Einflüsse von Chemikalien auf diese Prozesse (ISO_14238:2012); Deutsche Fassung EN_ISO_14238:2013

		VOC				basic additional						TGA

		HCl insoluble ash				feed				VDLUFA III 8.2





https://cornell.on.worldcat.org/search?databaseList=638&queryString=DIN+en+iso+11885&clusterResults=true

IBI EBC method details

		sort				EBC		IBI		recommendation / notes		methodological concern

		1		metric		preparation

		2		method		DIN 51701-3

		3		description		homogenization -> quartering

		4		portion 1		100g, as received, native particle size

		5		portion 1 purpose		EC, pH

		6		portion 2		250 g, 40 °C, native particle size

		7		portion 2 purpose		true density, surface area

		8		portion 3		50 g, 40 °C, powdered

		9		portion 3 purpose		PAH, TGA, ash, CHN, S, ICP

		10		metric		moisture

		11		method		DIN 51718		ASTM D1762-84

		12		description		2 step method; macro TGA		Proximate Analysis

		13		step 1 moisture status		as received		as received

		14		step 1 particle size		as received		149-850 μm

		15		step 1 sample quantity		0.1 - 1.0 g		1.0 g

		16		step 1 temp		40 ±2 °C		n/a

		17		step 1 end		Δ < 0.05% over ???

		18		step 1 reported unit		raw moisture (% ar)		n/a

		19		step 2 moisture status		40 °C dry basis		n/a

		20		step 2 particle size		< 1 mm		n/a

		21		step 2 sample quantity		???		n/a

		22		step 2 temp		106 ±2 °C to Δ < 0.05% over ???		105 ±???°C to Δ < 0.05% over 1 h

		23		step 2 end		Δ < 0.05% over ???

		24		step 2 reported unit		hygroscopic moisture (% 40 °C)		moisture (% ar)

		25		reported unit		total moisture (% a.r.)*		total moisture (% a.r.)				* would like to see equations for mass basis

		26		reference		EBC Analytical Methods 20210411 v 9.3E 		IBI Biochar Standards 20150123 v 2.1

		27		page		3		13

		28		metric		ash

		29		method		DIN 51719		ASTM D1762-84

		30		description		macro TGA		Proximate Analysis

		31		particle size		???		149-850 μm

		32		sample quantity		1 g		1 g

		33		step 1 moisture status		as received		105 °C dry basis

		34		step 1 gas environment		nitrogen		n/a

		35		step 1 ramp rate		5 C/min		n/a

		36		step 1 temp		106 ±2 °C		n/a

				step 1 end		Δ < 0.05% over ???

		37		step 2 moisture status		constant mass at 106 °C		n/a

		38		step 2 gas environment		oxygen (or air?)		air

		39		step 2 ramp rate		5 °C/min		5 °C/min

		40		step 2 temp		550 °C		750 °C

		41		step 2 end		Δ < 0.05% over 0.5-1.0 h		6 h

		42		reported unit		ash (% db)		ash (% db)

		43		reference		EBC Analytical Methods 20210411 v 9.3E 		IBI Biochar Standards 20150123 v 2.1

		44		page		3		13

		45		metric		EC				before pH measurement due to possible leakage of filling solution

		58		method		DIN ISO 11265		modified TMECC (2001) 04.11

		46		description		filtrate EC		slurry EC		effect of suspended particles on EC?

		47		biochar moisture status		as received / air dried		105 °C dry basis*		originally as received, modification as per Rajkovich et al. (2011)

		48		particle size		as received		149-850 μm*		originally as received, modification as per Rajkovich et al. (2011)

		49		ratio		1:10 (w:v)		1:20* (w:v)		originally 1:10, modification as per Rajkovich et al. (2011)

		50		medium		DIW		DIW (> 17 MΩ)

		51		mixing time		1 h		1.5 h*		originally ???, modification as per Rajkovich et al. (2011)

		52		calibration check				every 10 samples, pH 7 only

		53		reported unit		TDS as mg KCl/L

akio.enders: akio.enders:
[52.8 mg-KCl/L] / [S/10^-4 cm] aka 10^-2 S/m, aka 10^-1 dS/m. These are confusing units, simplified as:

TDS (mg/L or ppm) = EC (dS/m) x 528 		dS/m

akio.enders: akio.enders:
dS/m = mS/cm = 1000 μS/cm		convertible units, dS/m more direct

		54		cutoff value		declaration		declaration

		55		reference		EBC Analytical Methods 20210411 v 9.3E 		IBI Biochar Standards 20150123 v 2.1

		56		page		2		38-39

		57		metric		pH				sequential with EC

		58		method		DIN ISO 10390		modified TMECC (2001) 04.11

		59		description		slurry pH		slurry pH

		60		biochar moisture status		as received / air dried		105 °C dry basis*		originally as received, modification as per Rajkovich et al. (2011)

		61		particle size		as received		149-850 μm*		originally as received, modification as per Rajkovich et al. (2011)		sensitivity of EC to drying?

		62		ratio		1:5 (v:v)		1:20* (w:v)		originally 1:10, modification as per Rajkovich et al. (2011)

		63		medium		0.01 M CaCl2		DIW (> 17 MΩ)

		64		mixing time (h)		1		1.5*

		65		measured matrix		slurry		slurry

		66		calibration check				every 10, pH 10 only

		67		reported unit		pH		pH

		68		cutoff value		declaration		declaration

		69		reference		EBC Analytical Methods 20210411 v 9.3E 		IBI Biochar Standards 20150123 v 2.1

		70		page		2		38-39

		71		metric		C-carbonate / lime equivalence				doubles as inorganic C; if ash content > XX%, i.e. not necessarily pH > 7

		72		method		DIN 51726		AOAC 955.01		utilizes HgCl2 as wetting agent

		73		description		alkali trap -> titration		potentiometric titration*		identical to volumetric titration?		NaOH consumed by interaction between Fe, Al, Mn hydroxides and CA, Mg, Na cations near pH 7

akio.enders: akio.enders:
JAOAC vol 38, no 2, pp 240

						

akio.enders: akio.enders:
[52.8 mg-KCl/L] / [S/10^-4 cm] aka 10^-2 S/m, aka 10^-1 dS/m. These are confusing units, simplified as:

TDS (mg/L or ppm) = EC (dS/m) x 528 		

akio.enders: akio.enders:
dS/m = mS/cm = 1000 μS/cm		particle size		???

				sample quantity

		74		moisture status		40 °C dry basis		as received		dry

		75		particle size		ground		not specified		powdered

		76		reported unit		% C-inorganic 		% CaCO3 d.m.

		77		cutoff value		declaration		declaration				metric

		78		reference		EBC Analytical Methods 20210411 v 9.3E 		IBI Biochar Standards 20150123 v 2.1				method

		79		page		4		13				description

		80		metric								particle size

		81		method		VDLUFA III 8.1 (DIN 51719)		ASTM D1762-84				sample quantity

		82		description		macro TGA		Proximate Analysis				step 1 moisture status

		83		biochar moisture status		not specified		dry 

		84		particle size		not specified

		85		heating rate		5 °C/min

		86		target		550 °C

		87		dwell		30 or 60 mins to constant mass*				*Δ < 0.05% over 1 h







		72		reference		EBC Analytical Methods 20210411 v 9.3E 

		73		page		4

		74

		75

		76

		77

		78





Materials Testing thresholds

		parameter				unit		EBC Guidelines 20210411 v 9.3E 								IBI Standards v 2.1								parameter				EBC Guidelines 20210411 v 9.3E 										IBI Standards v 2.1										parameter				EBC Guidelines 20210411 v 9.3E 										IBI Standards v 2.1																parameter				unit		EBC Guidelines 20210411 v 9.3E 								IBI Standards v 2.1

								EBC-Feed		EBC-AgroBio		EBC-Agro		EBC-Mat'l		Class 1		Class 2		Class 3								unit		EBC-Feed Class I		EBC-AgroBio Class II		EBC-Agro Class III		EBC-Material Class IV		unit		Class 1		Class 2		Class 3								unit		EBC-Feed Class I		EBC-AgroBio Class II		EBC-Agro Class III		EBC-Material Class IV		unit		Class 1		Class 2		Class 3																EBC-Feed Class I		EBC-AgroBio Class II		EBC-Agro Class III		EBC-Material Class IV		Class 1		Class 2		Class 3

		bulk density						declaration								n/a								bulk density						decl.								n/a										total phyto nutrients & main elements		P 		mg/kg-dm		decl.										decl.														PAH		EPA 16		mg/kg-dm		4 ±2		4 ±2		6 ±2.2		30		6 - 300

		EC						declaration (mg/L as KCl)								declaration (dS/m)								EC				mg/L as KCl		not stated								dS/m		decl.										K

akio.enders: akio.enders:
synonymous with available K				decl.										decl.														PCB		7 Aroclors		mg/kg-dm		n/a		0.2						0.2 - 1

		pH						declaration (0.01 M CaCl2)								declaration (water)								pH				0.01 M CaCl2		decl.								water		decl.										Mg				decl.										decl.														PCDD/F		17 congeners		ng-TEQ/kg-dm		n/a		20						17

		liming						n/a								declaration								liming				n/a										CaCO3 % dm		decl.										Ca				decl.										decl.														germination inhibition				pass/fail		n/a								pass

		particle size						n/a								declaration								particle size				n/a												decl.										Na				not stated										decl.														total trace & heavy metals		Hg

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		mg/kg-dm		0.11		0.40		1.0		1.0		1 - 17

		moist.		raw				declaration								n/a								moisture		raw				not stated								n/a												Fe				not stated								n/a																		Pb				11.36		45		150		250		121 - 300

				hygroscopic				declaration								n/a										hygroscopic				not stated								n/a												Si				not stated								n/a																		Cd				0.91

akio.enders: akio.enders:
contradicts §9.5		0.70		1.50		5.00		1.4 - 39

				total (% ar)				declaration								declaration										total 		% ar		decl.								% ar		decl.										S 				not stated								mg/kg-dm		decl.																Cu				70		70		100		250		143 - 6000

		ash				% dm		declaration								declaration								ash				% dm		not stated								% dm		decl.								available phytonutrients & main elements		NH4		n/a										mg/kg-dm		decl.																Ni				25		25		50		250		47 - 420

		C-carbonate				% dm		used in calculation								used in calculation								C-carbonate				% dm		used in calculation								% dm		used in calculation										NO3		n/a										mg/kg-dm		decl.																Zn				200		200		400		750		416 - 7400

		CHN		C		% dm		used in calculation								used in calculation								CHN		C		% dm		used in calculation								% dm		used in calculation										P		n/a										mg/kg-dm		decl.																Cr				70		70		90		250		93 - 1200

				H 				used in calculation								used in calculation										H 				used in calculation										used in calculation										Ca		n/a										mg/kg-dm		decl.																As				2.27		13		13		15		13 - 100

				N				declaration								declaration										N				decl.										decl.										Mg		n/a										mg/kg-dm		decl.																B				not stated								decl.

		O 						used in calculation								n/a								O 						used in calculation								n/a												SO4		n/a										mg/kg-dm		decl.																Mn				not stated								n/a

		C-org				% dm		declaration								≥ 60%		≥ 30%		≥ 10%				C-org				% dm		decl.								% dm		≥ 60%		≥ 30%		≥ 10%				total surface area				m2/g-dm		decl.								m2/g-dm		decl.																Co				n/a								34 - 100

		H/C-org				mol:mol		< 0.7								< 0.7								H/C-org				mol:mol		< 0.7								mol:mol		< 0.7								external surface area				m2/g-dm		n/a								m2/g-dm		decl.																Mo				n/a								5 - 75

		O/C-org				mol:mol		< 0.4								n/a								O/C-org				mol:mol		< 0.4								n/a										density						decl.								n/a																		Se				n/a								2 - 200

		PAH (16 priority)		EPA 16		mg/kg		4 ±2		4 ±2		6 ±2.2		30		6 - 300								PAH (16 priority)		EPA 16		mg/kg-dm		4 ±2		4 ±2		6 ±2.2		30		mg/kg-dm		6 - 300								volatile matter				% dm		not stated								% dm		decl.																Cl				n/a								decl.

		PCB (7 Aroclors)				mg/kg		n/a		0.2						0.2 - 1								PCB (7 Aroclors)				mg/kg-dm		n/a		0.2						mg/kg-dm		0.2 - 1								trace & heavy metals		Pb		mg/kg-dm		11.36		n/a						n/a

		PCDD/F (17 priority)		17 congeners		ng-TEQ/kg		n/a		20						17								PCDD/F (17 priority)		17 congeners		ng-TEQ/kg-dm		n/a		20						ng-TEQ/kg-dm		17										Cd				1.14		n/a						n/a

		germination inhibition						n/a								pass								germination				n/a										pass/fail		pass										Hg

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
				0.11		n/a						n/a

		total trace & heavy metals		Hg

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		mg/kg		0.11		0.40		1.0		1.0		1 - 17								total trace & heavy metals		Hg

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		mg/kg-dm		0.11		0.40		1.0		1.0		mg/kg-dm		1 - 17										As				2.27		n/a						n/a

				Pb				11.36		45		150		250		121 - 300										Pb				11.36		45		150		250				121 - 300								benzo[a]pyrene				μg/kg		28.41		n/a						n/a

				Cd				0.91

akio.enders: akio.enders:
contradicts §9.5		0.70		1.50		5.00		1.4 - 39										Cd				0.91

akio.enders: akio.enders:
contradicts §9.5		0.70		1.50		5.00				1.4 - 39								PCB				ng/kg		1.42

akio.enders: akio.enders:
sum of dioxin-like PCB
+
PCDD/F		n/a						n/a

				Cu				70		70		100		250		143 - 6000										Cu				70		70		100		250				143 - 6000								PCDD / PCDF / coplanar PCB				μg/kg		11.36		n/a						n/a

				Ni				25		25		50		250		47 - 420										Ni				25		25		50		250				47 - 420								PCDD/F				ng/kg		0.85		n/a						n/a

				Zn				200		200		400		750		416 - 7400										Zn				200		200		400		750				416 - 7400								F				mg/kg		170.45		n/a						n/a

				Cr				70		70		90		250		93 - 1200										Cr				70		70		90		250				93 - 1200								C						decl.		n/a						n/a

				As				2.27		13		13		15		13 - 100										As				2.27		13		13		15				13 - 100								DM						decl.		n/a						n/a

				B				declaration								declaration										B				not stated										decl.								crude ash						decl.		n/a						n/a

				Mn				declaration								n/a										Mn				not stated								n/a										HCl insoluble ash						decl.		n/a						n/a

				Co				n/a								34 - 100										Co		n/a										mg/kg-dm		34 - 100								GCV, NCV						decl.								n/a

				Mo				n/a								5 - 75										Mo		n/a												5 - 75								ash 815 °C						not stated								n/a

				Se				n/a								2 - 200										Se		n/a												2 - 200								WHC						not stated								n/a

				Cl				n/a								declaration										Cl		n/a												decl.								VOC						not stated								n/a

		total nutrients & main elements		P 				declaration								declaration																																pore size distribution						not stated								n/a

				K

akio.enders: akio.enders:
synonymous with available K				declaration								declaration								total phyto nutrients & main elements		P 		mg/kg-dm		decl.										decl.

				Mg				declaration								declaration										K

akio.enders: akio.enders:
synonymous with available K				decl.										decl.

				Ca				declaration								declaration										Mg				decl.										decl.

				Na				declaration								declaration										Ca				decl.										decl.

				Fe				declaration								n/a										Na				not stated										decl.

				Si				declaration								n/a										Fe				not stated								n/a

				S 				declaration								declaration										Si				not stated								n/a

		available nutrients & main elements		NH4				n/a								declaration										S 				not stated								mg/kg-dm		decl.

				NO3				n/a								declaration								available phytonutrients & main elements		NH4		n/a										mg/kg-dm		decl.

				P				n/a								declaration										NO3		n/a										mg/kg-dm		decl.

				Ca				n/a								declaration										P		n/a										mg/kg-dm		decl.

				Mg				n/a								declaration										Ca		n/a										mg/kg-dm		decl.

				SO4				n/a								declaration										Mg		n/a										mg/kg-dm		decl.

		total SA				m2/g		declaration								declaration										SO4		n/a										mg/kg-dm		decl.

		external SA						n/a								declaration								total surface area				m2/g-dm		decl.								m2/g-dm		decl.

		density						declaration								n/a								external surface area				m2/g-dm		n/a								m2/g-dm		decl.

		volatile matter				% dm		declaration								declaration								density						decl.								n/a

		trace & heavy metals		Pb		mg/kg		11.36		n/a						n/a								volatile matter				% dm		not stated								% dm		decl.

				Cd				1.14		n/a						n/a								trace & heavy metals		Pb		mg/kg-dm		11.36		n/a						n/a

				Hg

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
				0.11		n/a						n/a										Cd				1.14		n/a						n/a

				As				2.27		n/a						n/a										Hg

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
				

akio.enders: akio.enders:
contradicts §9.5		

akio.enders: akio.enders:
synonymous with available K																										0.11		n/a						n/a

		benzo[a]pyrene				μg/kg		28.41		n/a						n/a										As				2.27		n/a						n/a

		PCB				ng/kg		1.42

akio.enders: akio.enders:
sum of dioxin-like PCB
+
PCDD/F		n/a						n/a								benzo[a]pyrene				μg/kg		28.41		n/a						n/a

		PCDD / PCDF / coplanar PCB				μg/kg		11.36		n/a						n/a								PCB				ng/kg		1.42

akio.enders: akio.enders:
sum of dioxin-like PCB
+
PCDD/F																																																		

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
																																		

akio.enders: akio.enders:
contradicts §9.5		

akio.enders: akio.enders:
sum of dioxin-like PCB
+
PCDD/F		

akio.enders: akio.enders:
synonymous with available K		

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
																																														

akio.enders: akio.enders:
synonymous with available K		

akio.enders: akio.enders:
contradicts §9.5		

akio.enders: akio.enders:
sum of dioxin-like PCB
+
PCDD/F																								n/a						n/a

		PCDD/F				ng/kg		0.85		n/a						n/a								PCDD / PCDF / coplanar PCB				μg/kg		11.36		n/a						n/a

		F				mg/kg		170.45		n/a						n/a								PCDD/F				ng/kg		0.85		n/a						n/a

		C						decl.		n/a						n/a								F				mg/kg		170.45		n/a						n/a

		DM						decl.		n/a						n/a								C						decl.		n/a						n/a

		crude ash						decl.		n/a						n/a								DM						decl.		n/a						n/a

		HCl insoluble ash						decl.		n/a						n/a								crude ash						decl.		n/a						n/a

		GCV, NCV						decl.								n/a								HCl insoluble ash						decl.		n/a						n/a

		ash 815 °C						not stated								n/a								GCV, NCV						decl.								n/a

		WHC						not stated								n/a								ash 815 °C						not stated								n/a

		VOC						not stated								n/a								WHC						not stated								n/a

		pore size distribution						not stated								n/a								VOC						not stated								n/a

																								pore size distribution						not stated								n/a





Best Biochar categories

						EBC category		IBI category

		bulk density				basic		n/a

		EC				basic		A

		pH				basic		A

		liming				n/a		A

		particle size distribution				n/a		A

		moisture		raw		basic		n/a

				hygroscopic		basic		n/a

				total 		basic		A

		ash				basic		A		stability

		C-carbonate				basic		A		stability

		CHN		C		basic		A		stability

				H 		basic		A		stability

				N		basic		A

		O (calculation)				basic		n/a		stability

		S				basic		A

		C-org				basic		A		stability

		H/C-org				basic		A		stability

		O/C-org				basic		n/a		stability

		PAH		EPA 16		basic		B		toxicant

				TEQ 8		n/a		B		toxicant

		PCB		7 Aroclors		basic		B		toxicant

		PCDD/F		17 congeners		basic		B		toxicant

		germination inhibition				n/a		B		toxicant

		total trace & heavy metals		Hg

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		basic		B		toxicant

				Pb		basic		B		toxicant

				Cd		basic		B		toxicant

				Cu		basic		B		agronomic

				Ni		basic		B		toxicant

				Zn		basic		B		agronomic

				Cr		basic		B		toxicant

				As		basic		B		toxicant

				B		basic		B		agronomic

				Mn		basic		n/a		agronomic

				Co		n/a		B		toxicant

				Mo		n/a		B		agronomic

				Se		n/a		B		agronomic

				Cl		n/a		B		agronomic

		total phyto nutrients & main elements		P 		basic		C		agronomic

				K

akio.enders: akio.enders:
synonymous with available K		

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		basic		C		agronomic

				Mg		basic		C		agronomic

				Ca		basic		C		agronomic

				Na		basic		B		agronomic

				Fe		basic		n/a		agronomic

				Si		basic		n/a		agronomic

				S 		basic		C		agronomic

		available phytonutrients & main elements		NH4		n/a		C		agronomic

				NO3		n/a		C		agronomic

				P		n/a		C		agronomic

				Ca		n/a		C		agronomic

				Mg		n/a		C		agronomic

				SO4		n/a		C		agronomic

		total surface area				basic		C		surface

		external surface area				n/a		C		surface

		density				basic		n/a

		volatile matter				basic additional		C		agronomic

		trace & heavy metals		Pb		feed		n/a		toxicant

				Cd		feed				toxicant

				Hg

akio.enders: akio.enders:
DIN EN ISO 12846; DIN 22022-4; DIN EN ISO 17294-2; DIN 22022-7 unacceptable
		feed				toxicant

				As		feed				toxicant

		benzo[a]pyrene				feed				toxicant

		PCB				feed				toxicant

		PCDD / PCDF / coplanar PCB				feed				toxicant

		PCDD/F				feed				toxicant

		F				feed				toxicant

		C				feed				agronomic

		DM				feed				agronomic

		crude ash				feed				agronomic

		HCl insoluble ash				feed				agronomic

		GCV, NCV				basic additional		n/a		additional

		ash 815 °C				basic additional		n/a		additional

		WHC				basic additional		n/a		agronomic

		VOC				basic additional		n/a		agronomic

		pore size distribution				basic additional		n/a		agronomic

		PCB				basic additional				toxicant

		PCDD / PCDF / coplanar PCB				basic additional				toxicant

		TGA				basic additional				agronomic
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Brewer et al. 2014

Porosity and Surface Area



Adsorption Phenomena

Chemisorption Physisorption

adapted from Lehmann and Joseph 2015 Lehmann and Joseph 2015
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