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"RI® Motivation of our work

= Urgent need to diversify the supply of natural gas

- Environmental (carbon dioxide emission reduction)

— Economical (EU resources for natural gas are declining)

Geopolitical (lesser dependence on imported gas)

= Biomethane and upgraded biogas need to fulfil certain
criteria to be compatible with appliances of end users
(households, industry)

= Demonstrating compatibility requires
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Setting criteria
Reliable measurement methods
Measurement standards and certified reference materials

Laboratories with competence in determining properties of
biomethane and biogas

Conformity assessment
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5518 Terminology - biogas and biomethane

Terms related to biogas and biomethane [taken from EN 16723-1:2016]
3.1 biogas

gas, comprising principally methane and carbon dioxide, obtained from the anaerobic digestion of biomass
3.2 biomass

biological material from living, or recently living organisms, typically this may be plants or plant-derived materials
3.3 biomethane

gas comprising principally methane, obtained from either upgrading of biogas or methanation of bio-syngas
3.4 bio-syngas

gas, comprising principally carbon monoxide and hydrogen, obtained from gasification of biomass
3.13 syngas

gas, comprising principally of carbon monoxide and hydrogen, obtained from gasification of fossil fuel
3.14 upgrading of biogas

removal of carbon dioxide and contaminants from biogas
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Specifications EN 16723 i — |

EN 167231 EN 16723-2

Silicon conc. <0.3to 1 mg/m3 < 0.5 mg/m3

Hydrogen fraction See EN 16726 <2%

Hydrocarbon dewpoint See EN 16726 <-2°C

Oxygen fraction See EN 16726 <1%

Sulphur content < 20 mg/m3 < 5 mg/m3

Methane number See EN 16726 = 65 (80 for high grade)
Compressor oil content “de deminis” “de deminis”

Dust impurities “de deminis” <10 mg/L

Amines content < 10 mg/m3 < 10 mg/m3

Water dewpoint See EN 16726 <-10 °C Class A
Chloride conc. “de deminis”

Fluoride conc. “de deminis”

Carbon monoxide fraction <0.1 %

Dutch Ammonia conc. <10 mg/m3
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'&18 EU joint research projects

METROLOGY for 1 METROLOGY FOR
@ 14 2017 ey | (@M ET I"IAN E 2017 - 2020

- S - L] -

.Inorga_rjic Moisture Obj ECt“’eS
a::':il:ghe(;sic end Fhysical Sampling
methane pareee et - To develop robust, standardised test methods, and develop both novel and

il improved reference standards to meet urgent industry needs.

Organic
" impurities

Measurement
standards

Management Draft biogas
and : specification
coordination CEN/TC 408

: aLTgagﬁZted VOCs Silicon and siloxanes : i:g?ﬁjcrj?sed ==
. Terpgnes Fluorine, chlorine Workshops
« Amines 0] iz CEETEES Presentations

VOCs Scientifi
cientific papers
Terpenes Popular articles

. Website
- Ammonia

« Hydrogen fluoride _ ) Exploitation plan
- Hydrogen Chloride Biogenic methane Stakeholder advisory

- Compressor oil

Amines
Compressor oil

Automotive
industry | communities
involved in

Stakeholder advisory board

Metrology
Institute



Dutch
Metrology
Institute

Metrology for biogas — objectives

To develop and validate methods for determining the
contents of key impurities, moisture, particulates, calorific
value, and density in biogas:

= novel methods for the measurement of the contents of
key trace-level impurities in biogas and biomethane
namely: total silicon and siloxanes, sulphur-containing
compounds, aromatic hydrocarbons, halogenated
hydrocarbons, ammonia, hydrogen cyanide, hydrogen
chloride and carbon monoxide;

= capabilities for the measurement of the particulate
content and water content / dew point of biogas and
biomethane;

= methods for the measurement of the calorific value,
heat capacity, and density of biogas and biomethane;

= traceable method for determining the fraction
biomethane in samples of blended biomethane and
natural gas;

= robust methods for sampling biogas and biomethane.

METROLOGonr

EMRP ENG54 Metrology for biogas (2014 — 2017)
http://projects.npl.co.uk/metrology-for-biogas/

EN 16723

Part 1: Injection Part 2: Use as
into gas grids vehicle fuel



http://projects.npl.co.uk/metrology-for-biogas/
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5518 Metrology for biogas — results

= Project has develivered

— calibration methods and measurement standards
for key impurities in biomethane and biogas

— Method for water dewpoint measurement
— Method for particulate concentration

— Methods for direct calorific value and density
measurement

— Sampling methods

= Project has demonstrated some issues with
commonly used equations-of-state (GERG-
2008, AGAS) in relation to biogas

= More work is needed on some of the

measurement standards (such as silicon, ||~ MEJ.ROLOGY FOR
halogens) and for developing test methods B"%M ET HAN E
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'&I8 Metrology for biomethane — objectives BI2METHANE

DEVELOP MEASUREMENT STANDARDS FOR DEVELOP CALIBRATION METHODS FOR

] Siloxanes (] Total silicon and siloxanes
] Halogenated VOCs L Fluorine, chlorine and halogenated VOCs
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'&18 Development of measurement standards BI®METHANE

U Gravimetrically (ISO 6142-1: 2015)
U Dynamically (ISO 6145)

- Continuous injection (part 1V)
- Diffusion (part VIII)

- Permeation (part X)

- Others

to vent
-

dilution

to vent flow «—

-~

-

permeation oven (30 °C)
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'&18 Development of calibration methods BI®METHANE

U Total silicon and siloxanes

- ICP-MS, GC-ICP-MS, TD-ICP-MS, TD-GC-MS, TDT-GC-FTIR
U Total fluorine, chlorine and halogenated VOCs

- CRDS, Laser absorption spectroscopic system, GC-MS, GC-FID
O Ammonia

- micro-GC, CEAS, OFCEAS, UV Spectrometer-based, IC
U Terpenes

- TD-GC-MS/FID, micro-GC-TCD, TDS-GC-MS
O Amines

- (TD)GC-MS, (TD)GC-FID
0 Compressor oll

~ multipass

- TD-GC/FTIR, GC-FID, GC-MS HEl DR SR )
Q Biogenic methane content . '
- 14C method (using AMS technique)

Dutch Test online and offline sampling and analytical methods
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'8 WP1 Measurement standards for VOCs BI®METHANE
WP1 Tasks
Work will fully develop measurement infrastructure in order to
support the requirements of EN16723
Task 1.1: Improved stability of siloxane measurement standards
Task 1.2: Improved stability of halogenated VOC standards
Task 1.3: Measurement standards for terpenes
Task 1.4: Measurement standards for amines
/" Siloxanes \ [ Halogenated\ 4 Terpenes N 4 Amines 2
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WP2 Measurement standards for corrosive components
"EI8 and compressor oil BIPMETHANE

WP2 Tasks

Work will fully develop measurement infrastructure in order to support
the requirements of EN16723

Task 2.1: Improved stability of ammonia standards

Task 2.2: Measurement standards for HF

Task 2.3: Measurement standards for HCI

Task 2.4: Methods for the measurement of compressor oil content

/ ammonia \

/Compressor oil\
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V&Il \WP3: Standardised test methods for biomethane BIPMETHANE

Task 3.1: Test method for total silicon and siloxanes

Task 3.2: Test method for total fluorine, chlorine and halogenated VOCs
Task 3.3: Test method for ammonia

Task 3.4: Test method for terpenes

Task 3.5: Test method for the determination of compressor oil carryover
Task 3.6: Test method for amines

Task 3.7: Test method for biogenic methane content (based on 4C)
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5518 Goals of this workshop

The aim of the workshop is to collect ideas for the

development of standardised test methods in support of

EN16723.

= Learn from experts in relevant fields

= Present results obtained within EMPIR 16ENGO05
Biomethane consortium and those established metrology
Infrastructure for biogas and biomethane conformity
assessment

= |f possible, preselect measurement methods for
standardisation

= Discuss with audience and get feedback/ recommendations
to further shape the 16ENGO5 Biomethane project and
ISO/TC193/SC1/WG25 Biomethane

=
i
‘
‘
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—
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EMPIR 16ENGO5 consortium and stakeholders EETT@ﬁE%?-IYAFﬁE
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EMPIR 16ENGO5 Metrology for biomethane (2017 - 2020) project website
http://empir.npl.co.uk/biomethane/

Project stakeholders’ committee now consists of 32 members and is
still open to future stakeholders/ collaborators
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http://empir.npl.co.uk/biomethane/
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Contact details:

. :‘-'—'Eli{fi'::-' Thijsseweg 11 ’;H*: EURAI:dE
T 2629JA Delft hanaad

The Netherlands The EMPIR initiative is co-funded by the European Union's Horizon 2020
VS T +31 15 269 15 00 research and innovation programme and the EMPIR Participating States

Dutch F+31152612971
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Institute | www.vsl.nl

Thank you for your attention!
Questions?

AETROLOGY FOR

s Dr. Jianrong Li BI®N 'HANE
" Research scientist at VSL AE NE
f Coordinator of EU joint research project -
| EMPIR 16ENGO5 Biomethane EMPIR 16ENGO05 Metrology for biomethane
3 Tel. +31 15 269 1573 (1500)

Email:jli@VSI.nl


http://empir.npl.co.uk/biomethane/

