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Commission Regulation 601/2012

 Defines ambitious requirements for the determination

of fossile greenhouse gas emissions from industry

 Opens door for measurement based methology to

analyse fossile CO2 emissions
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Commission Regulation 601/2012

 Defines flexibility to combine measurement

methodologies, standard calculation methodology and

mass balance. 
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Commission Regulation 601/2012

 Uncertainty mets the trier

 Include the uncertainty of Calibration
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Commission Regulation 601/2012

Two choices to determine the biogen fraction

 Analysing the fuel using EN 15440

 Analysing the stack emissions using ISO 13833
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Commission Regulation 601/2012

accuracy levels for reporting

Defines ambitious accuracy levels for determining the annual fuel
consumption with

 Caloric value [MJ/t]

 Emission factor [t CO2/MJ]

 Biogenic carbon [Cbio/Ctotal]
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Animal residues

100 % biomass

waste derived fuels

30 – 60% biomass

Demolition wood 

96 – 100% biomass

Sewage sludge

96 – 100% biomass

Rice shells

100 % biomass

Samples of alternative fuels

How to prove that biogenic carbon > 97%

Directly from the fuel ?

-> Easier to analyse the stack emissions



Old tyres

20 – 40 % 

biomass

waste derived fuels

30 – 60% biomass

Gum residues

20 – 40 % biomass

30 – 50% 

biomassIndustrial

waste

Samples of alternative fuels

But how to get a representative sample 

directly from the fuel ?

-> Easier to analyse the stack emissions

industrial waste

30 – 50% biomass

Gum residues

20 – 40 % biomass



Fossile and biogen fraction in 

mixed alternative fuels - Art. 39

Tier 2: determination using lab analysis = Typ II portion biomass Art. 39 (1)

 e.g. every 5.000 t (min. 4x/year) for soild residues

 analytical methods according DIN EN 15440:

Selectice solution method sample amount = 1 g

14C-determination from waste sample amount = 1 mg or less
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Experiences:

• To produce representative sample is crucial

• Selective solution method is not suitable for

gum, tyres and biodegradeable polymers



EN 15440  to determine the biogen 

CO2 fraction in solid samples

 selective sollution method


14C-method (radionuclid-method)

sugar candy as example

Is it representative to do the analysis

from solid material ?
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Analysing the stack emissions to

increase accuracy

Big size incinerators:

 Measurement of CO2 using

CEMS 

 Measurement of Volume flow

with v, t, p and stack area

 Proportional CO2 sampling 

using the pmCTrace
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Standards to determine

biogenic CO2 fraction

 Validated standard

 Proportional sampling from

flue gas

 Minimum sampling time 

2 hours

 Maximum sampling time 

1 month

 Sample analysis using LSC 

or High acceleration MS
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Principle of ISO EN 13833

 Extraction of primary stream from stack

 Extraction of small flow proportional to the flue gas 

velocity (around 1 ml/min)

 Absortion of extracted CO2 to an alkaline adsorbent


14C analysis of the absorbed CO2 with high 

acceleration mass spectrometer



Step 1: 

Long term proportional sampler
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Arrangement 

drawing
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Min 3” flange

Probe length

0,5 – 2 m

H =  0,65 m

W = 0,45 m

D =  0,25 m

H  = 0,4 m

W = 0,3 m

D  = 0,2 m



Arrangement 

drawing inside stack
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Min 3” flange

Installation position

at measurement

Minimum flange size: 3“

All flange sizes available



Installation pictures

installation at biomass incinerator
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Min 3” flange

In Control room at stack

Flange detail



Installation pictures

at cement plant 
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Min 3” flange



Function of components
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Min 3” flange

Sampling unit including

velocity measurement,

condenser

preadsorber

Controller cabinett including

touchsreen display and controller

flow division system

massflow controller to adjust volume

flow to velocity in stack

2 pcs of CO2 absorbing cartridges



Step 2: 
14C-measurement in the laboratory

Proportional-Szintillations-counter 

(PSM) uncertainty + 2 pmC

High Accelleration Mass spectrometry

(AMS)  uncertainty + 0,3 pmC



Principle of 14C method

 C-isotope distribution

in atmosphere:

12C: 98.89 %  

13C: 1.11 %  

14C: 10-10 %

 Half-life period (t1/2
)

of 14C: 5568 years

12C 12C 12C12C12C

14C

14C content decreasing with the age

living

trees, 

animals

When

dead
after-

60.000 

years

storage

14C
14C



Annex VIII – Accuracy requirements to

measure fossil CO2 from emissions

 Total mass of CO2 /year

 biogen Fraction of CO2

Experiences for uncertainty:

• Uvolume = 1,24 %

• UCO2 = 1,63 %

• Ubiomass < 1 %

Source: VDI report Nr. 2215, 2014

Accuracy requirements
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Result of 48 hours comparison test

Input versus measurement method
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pmC reference
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Dependent on

geographical zone

years of growth

harvesting



pmC reference - demolition wood

100 % biogenic = 107,8 pmC
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Typical tree = spruce

Typical age = 100 years

harvest 1984 as a mean



pmC reference of paper fraction

100 % biogenic = 116,7 pmC
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Typical trees = spruce, poplar

Typical age = 30 – 100 years

harvest in 2012 - 2014



Animal residues

100 % biomass

Demolition wood 

96 – 100% bios
Sewage sludge

96 – 100% biomass

Rice shells

100 % biomass

pmC reference of fresh biomass

100 % biogenic = 105 pmC
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Typical age = < 1 year

growing in the year of harvest
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Summary

 To increase accuracy the determination of the

biogen fraction with measurement method

requires the splitting into 3 fractions

 % of fresh biomass

 % of biomass from paper/wood (harvest < 3 years)

 % of biomass from demolitian wood (> 3 years)



Summary

 Indiviual reference pmC of 100% biogenic fraction

 105 pmC for fresh biomass

 Straw, elephant grass, bamboo,

 Rice shells

 Sewage sludge

 117 pmC for paper made from wooden fibres

 Based on trees harvested recently with an age of 30 –

100 years

 108 pmC for demolition wood

 used 30-60 years before thermal recovery

 Base on trees with 80-120 years age



Summary –

Calculation of total biogenic fraction

With

fbioC …………....    Biogenic fraction

pmCmeasured ……… pmC value received from 14C lab 

m%freshbiomass ……. Mass fraction of recently growing biomass

e.g.: sewage sludge, straw, rice shells, ….

m%demolitionwood …. Mass fraction of biomass, used for construction

m%paperfraction ……  Mass fraction of the paperfraction
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Thank your for your interest
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Gerhard Kahr

info@genius5-instruments.com


