
 

 
0 

 
 

NPL Report 5149 

Nitrosamine and Amine Analytical 
Laboratory Capability in the United 
Kingdom and Europe  

H Cheales-Norman, H Barros, R Harvey and C Dimopoulos  

January 2026  

  

http://www.npl.co.uk/


 

Page 1 of 19 

NPL Management Ltd  

M
CR

-0
04

, I
ss

ue
 1

a,
 Ju

ly
 2

02
5 

 

 
National Physical Laboratory (NPL)  

 
Nitrosamine and Amine Analytical Laboratory Capability in the United Kingdom and 
Europe  

H Cheales-Norman, H Barros, R Harvey, C Dimopoulos  

 

We are the UK’s National Metrology Institute (NMI),  
a world-leading centre of excellence that provides cutting-edge 
measurement science, engineering and technology that 
underpins prosperity and quality of life in the UK. 

 

 

 

  



 

Page 2 of 19 

NPL Management Ltd  

M
CR

-0
04

, I
ss

ue
 1

a,
 Ju

ly
 2

02
5 

 
 
© NPL Management Limited, 2026  
 
 
National Physical Laboratory  
Hampton Road, Teddington, Middlesex, TW11 0LW  
 
 
 
 
 
 
Extracts from this report may be reproduced provided the source is acknowledged and the 
extract is not taken out of context. 
 
 
  



 

Page 3 of 19 

NPL Management Ltd Contents 

M
CR

-0
04

, I
ss

ue
 1

a,
 Ju

ly
 2

02
5 

 

Contents 

Contents .................................................................................................... 3 

Summary ................................................................................................... 4 

Abstract ..................................................................................................... 5 

1. WP2 Scope ......................................................................................... 6 

2. Laboratory Capabilities ..................................................................... 6 

3. Future Work Proposals ................................................................... 14 

References .............................................................................................. 16 

Annex 2 ................................................................................................... 18 

  



 

Page 4 of 19 

NPL Management Ltd Summary 

M
CR

-0
04

, I
ss

ue
 1

a,
 Ju

ly
 2

02
5 

Summary  

 
This project represents Phase 3 of the R&D Project on Metrology for Post-Combustion 

CCUS using Amine-based technologies (NPL REPORT CSSC 0001). Phase 3 builds on 

the deliverables of Phase 1 (NPL REPORT 1613; NPL REPORT 2531) and Phase 2 (NPL 

REPORT 3199; NPL REPORT 3244) and addresses gaps to existing knowledge that were 

identified through the work carried out in the previous Phases. The deliverables have been 

based on priorities identified by the Environment Agency. 

The scope of Phase 3 cover three key areas: 

• Characterization and grouping of amines/nitrosamines based on their physico-

chemical characteristics. 

• Capability review and gap analysis on analytical capability for breakdown products 

(amines, nitrosamines) within the Europe and the UK.  

• Investigation on existing CEMS technology for ammonia measurements and options 

for continuous isokinetic sampling. 

 

These three areas were covered with three work packages (WP). The present document 

compiles the report for WP2, including its specific scopes, results, conclusions, and 

corresponding annexes. Each WP report is presented in a separated document. 

  

 

 

 

 

 

https://ukccsrc.ac.uk/wp-content/uploads/2023/02/CCUS-BAT-Project-1-page-Summary-1.pdf
https://ukccsrc.ac.uk/wp-content/uploads/2023/02/Review-of-Emisions-from-Post-Combustion-Carbon-Capture-Using-Amine-Based-Technologies-and-Current-Monitoring-Techniques-August-2022-1.pdf
https://ukccsrc.ac.uk/wp-content/uploads/2023/09/Phase-1-WP2-Nitrosamines-metrology-on-stack-simulated-conditions-and-test-bench-laboratory-results.pdf
https://ukccsrc.ac.uk/wp-content/uploads/2024/06/Metrology_for-PCC_WP4_-Guidance_for_the_Measurement_of-Emissions_from_PCC_Processes.pdf
https://ukccsrc.ac.uk/wp-content/uploads/2024/06/Metrology_for-PCC_WP4_-Guidance_for_the_Measurement_of-Emissions_from_PCC_Processes.pdf
https://ukccsrc.ac.uk/wp-content/uploads/2024/06/Metrology_for-PCC_WP4_Measurement_Protocol_for_the_measurement_of_Nitrosamines_using_an_Absorption-based_Method.pdf
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Abstract  
This report focuses on the capabilities of laboratories across mainland Europe and the 

United Kingdom for analysis of the emissions resulting from Post-Combustion Carbon 

Capture Plants (PCC’s), with a particular focus on the capability for the analysis of 

amines and nitrosamines. 

Within Phase 1 and 2, it was highlighted that there was a distinct lack of capability for 

the analytical techniques to comprehensively assess for the expected breakdown 

products from PCC’s across the United Kingdom, particularly when relating to the EA’s 

Priority List of chemical species and other amine and nitrosamine species already 

reported as potential emissions in PCC (all of them summarised in the BAT CCUS Phase 

3 WP1 report). It was found that there was a greater availability of the methods required 

for analysis of these breakdown products in mainland Europe but that logistical issues 

such as refrigerated couriers, potential delays in the customs and high costs were of 

concern. As this assessment of the available laboratory analytical capability was 

undertaken in 2023, this report aims to assess whether the move of many countries and 

governments policies towards Net-Zero and greener technologies has driven industry to 

adapt to the new challenges this presents. 
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1. WP2 Scope  
The aim of this project is to build on the findings of previous work packages and to undertake 

a comprehensive review of the existing analytical capabilities for breakdown products e.g. 

amines and nitrosamines, within UK and mainland European laboratories. Through this, 

gaps in analytical provision have been identified, and this report provides information to 

assess the potential drivers for progression within the industry across mainland Europe and 

the UK. Future work will be discussed, drawing upon the gaps identified and offering 

suggestions as to how these can be overcome. 

 

2. Laboratory Capabilities  
Twenty-six analytical laboratories were contacted, thirteen from the UK and thirteen from 

mainland Europe. Each laboratory was contacted requesting the following information: 

• Which amines and nitrosamines they had capabilities to analyse (specific list) 

• Preferred matrix 

• Limit of quantification and limit of detection 

• Uncertainty associated to analysis methods 

• Preferred method 

• Sample media 

• Estimations of cost 

• Whether they could develop/adapt methods to measure/include relevant species 

Of these twenty-six laboratories, half could either not provide analysis or did not respond 

to the enquiry. Of those that did respond positively, nine laboratories had capabilities for 

immediate analysis and of these nine, seven were in mainland Europe and two were from 

the UK. The remaining four laboratories could not offer immediate analysis capabilities for 
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a selection of the target species or couldn’t analysis for the majority of the target species. 

However, those three laboratories without immediate capability proposed the development 

of such capabilities. Of these three, two were in mainland Europe and one was from the 

United Kingdom. While initially laboratories were asked for capabilities for nitrosamines 

and amines as a whole, this was then related back to the priority list of compounds within 

the two Substance Groups outlined by EA (Table 1). 

Annex 2 of this report presents the complete list of laboratories identifying the species 

measured and some details of the methods and requirements.  

All these species are included in the EA priority list version 3 (2024), while the species 

highlighted with * are not included in the version 4 (2025), as specified in the report for WP 

1 (Annex 1). There are a few other amine and nitrosamine species found in PCC that can 

be measured by some laboratories. EDA and TRIS were identified to have no analysis 

capability within the laboratories within the UK and mainland Europe.  
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Table 1. Environment Agency priority list of amines and nitrosamines for PCC emissions and the 

availability of analytical laboratories across the UK and mainland Europe 

 

 

 

 

 

 

Substance Group 1 CAS No. Abb UK 
laboratory 
capability 

Europe 
Laboratory 
capability 

Ethylamine 75-04-7 EA   
Methylamine 74-89-5 MMA / MA   
Monoethanolamine 141-43-5 MEA   
2-amino-2-methyl-propanol 124-68-5 AMP   
Diethanolamine 111-42-2 DEA   
Dimethylamine 124-40-3 DMA   
Diethylamine/ethylethanamine 109-89-7 DiEA   
Morpholine 110-91-8 MOR   
Piperazine 110-85-0 PZ   
Ethylenediamine 107-15-3 EDA*   
Triethylamine 121-44-8 TEA*   
Trimethylamine 75-50-3 TMA*   
2-(diethylamino)ethanol 100-37-8 DEELA   
N-nitrosomethylethylamine 10595-95-6 NMEA   
N-Methyldiethanolamine 105-59-9 MDEA   
N-nitrosodimethylamine 62-75-9 NDMA   
N-nitroso-diethanolamine 1116-54-7 NDELA   
Substance Group 2 CAS No. Abb UK 

laboratory 
capability 

Europe 
Laboratory 
capability 

Tris(hydroxymethyl)aminomethane 77-86-1 TRIS*   
3-Aminopropanol / N-Propanolamine 156-87-6 PLA*   
2-(Ethylamine) ethanol 110-73-6 EAE   
Triethanolamine 102-71-6 TELA*   
N-ethyldiethanolamine 139-87-7 EDELA   
Nitrodiethanolamine 4185-47-1 DEA-NO2 / DINA*   
N-(2-hydroxyethyl) glycine 5835-28-9 HEGLY*   
Nitrosopiperazine 5632-47-3 NPZ   
N-nitrosopiperidine 100-75-4 NPIP*   
N-Ethyl-(2Hydroxyethyl)nitrosamine 13147-25-6 EHEN   
N-nitrosodiethylamine 55-18-5 NDEA   
N-nitrosomorpholine 59-89-2 NMOR   
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Table 2. performance characteristics supplied by UK and other European analytical 

laboratories 

UK Laboratories 

Performance 

Characteristics  

Matrix 1: Aqueous Solution  

• Deionised water  

• 0.1M sulfamic acid for 

nitrosamines  

• 0.05 M H₂SO₄ for amines  

Matrix 2: 

ThermoSorb 

Cartridge 

Declared LoD 0.1 µg/L  0.1 µg/L 

Declared LoQ 4 - 10 µg/L  Not provided 

Uncertainty 

ranges  

20-50%  20-50% 

European Laboratories 

Performance 

Characteristics 

Matrix 1: Aqueous Solution  

• Deionised water  

• 0.1M sulfamic acid for 

nitrosamines  

• 0.05 M H₂SO₄ or 0.1 HCL  

• for amines 

Matrix 2: 

ThermoSorb 

Cartridge 

Declared LoD 0.1 µg/L  4 ng/tube 

Declared LoQ  0.1 µg/L - 10 µg/L  4 ng/tube 

Uncertainty 

ranges  

10-60%  18-60% 
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Limit of detection (LoD) denotes the lowest concentration of the target species able to be 

reliably detected, whereas Limit of Quantification (LoQ) is the lowest concentration of the 

target species that can be quantitively determined to an acceptable precision and 

accuracy using a certain analytical method.  

An aqueous solution with 0.1M sulfamic acid is commonly used to sample nitrosamines in 

PCC’s flue gas. Sulfamic acid prevents further nitrosation (i.e. adding an N=O to the N of a 

secondary or tertiary amine present in the sample to be transformed into a nitrosamine 

[NPL 2024a and b]). As shown in Table 2, several laboratories are able to perform analysis 

in this matrix. 

However, for amines, some laboratories only accept samples in pure water (as labs U and 

X in Annex 2). This means that a separate sampling method would be required for amines. 

Furthermore, pure water will not prevent nitrosation in the sample. So, even for amine 

analysis, restricting the sample matrix to pure water should be proven in the case of PCC 

samples before the use of this method. 

In the case of some laboratories analysing 0.1M sulfamic acid, a minimum sample solution 

volume of 1L was required (samples submitted that were less than this would be made up 

to 1L). Impinger solutions from isokinetic sampling are typically 0.2 to 0.4L in volume 

(probe washes are 0.05 to 0.2L). Dilution of these samples during analysis will reduce the 

sensitivity of the method. In addition, the need for different matrices required for certain 

nitrosamine and amines, due to their physico-chemical properties, would result in duplicate 

sample trains required to ensure that the whole suite of species of interest are captured 

appropriately. This would lengthen sampling field campaigns and increase costs per 

sampling series. However, in absence of a better technical solution, it seems to be 

necessary to split up the isokinetic sampling flow in order to be able to use a standard 

impinger train (0.1 M sulfamic) to capture most of the species, while using ThermoSorb 

cartridges or other dry tubes to capture the most volatile species. 

The volatile nature of some of these chemical species require a different sampling media 

to prevent losses after sampling and during transportation. ThermoSorb cartridges have 
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been shown to be effective for the measuring of nitrosamines for workplace air quality, 

showing that storage stability without losses of the nitrosamines is at most 7 days at room 

temperature, while eluted samples can be stored in the refrigerator for at least 4 weeks 

[Giesen et al. 2022]. The analysis of ThermoSorb cartridges is offered by three 

laboratories, one in the UK and two in mainland Europe, with only one of these mainland 

European laboratories having immediate analysis capability. The other laboratory 

proposed the development of an analytical method for ThermoSorbs but at a high cost.  

The high levels of humidity in the PCC flue gas require relatively low sampling flow rates 

for effective adsorption within the ThermoSorbs. As a result, they cannot be easily used in 

an isokinetic sample train and must be connected by sidestream downstream of an 

impinger train. The smaller sample gas volume obtained from running such a system 

requires a lower LoD than for the wet chemical samples. 

There is currently not enough information to compare the analytical capabilities in UK and 

mainland Europe, due to the reduced number of laboratories with capacity for amines or 

nitrosamines. However, during previous phases of this project, NPL sent synthetic 

samples to two laboratories (one in the UK and one in mainland Europe). More research is 

necessary to organise a round robin to assess the performance of the analytical labs (UK 

and mainland Europe). A round robin test on laboratory analysis capability for typical 

PCC’s nitrosamines has been carried out previously [Fraboulet et al. 2016]. These authors 

showed good agreement in the analysis of some selected volatile nitrosamines for the 

majority of the 5 laboratories participating (both for samples below and above 1 µg/L). 

During the field campaign of Phase 2 of this project, each sample was carried out over a 5 

– 6hr period, resulting in a sampled gas volume of 5 – 6 m3. This is the practical limit of 

what can be achieved in a single day. Despite this, the majority of species analysed were 

below the limit of detection. Further investigation is required to ascertain whether this was 

a result of the analytical methods of the laboratory or the sampling method.  

Table 3 shows the calculated required LoD for the lab-based analytical technique for total 

nitrosamines or some selected species at a number of PCC plants. This calculation was 

done using the reported nitrosamine emissions and assuming that these plants were to be 

monitored using the same sampling manual method, sampling time, isokinetic flow rate 

and liquid impinger volumes as the ones used in the Phase 2 field campaign. 
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Within these plants, half of those samples would result in undetectable levels of 

nitrosamines, or close enough to the worst-case uncertainty ranges for them to be 

considered accurate. This also presumes that the LoDs provided by the laboratories are 

correct and achievable (but sometimes it depends on matrix effect and/or potential 

interferences). 

Table 3. Calculated analytical LoD required for samples from each PCC plant, using the 

same method as the NPL campaign at TATA in 2023. 

 
PCC Plant 

 
Year Emissions Nitrosamines Total Sampled Required 

LoD 
  µg/m3 µg µg/L 
Maasvlakte pilot PCC 
[Khakharia et al., 2014] 2012 0.01 NDMA, 

NMOR 0.054 0.045 

Maasvlakte pilot PCC 
[Khakharia et al., 2014] 2012 

0.005 NDMA, 
NMOR 

0.027 0.023 
0.047 0.25 0.21 

NPL monitoring, Tata 
pilot PCC [NPL 2024c] 

 0.04 NDMA, 
NDPA, 
NMOR 

0.22 0.18* 
2023 

0.08 0.43 0.36* 
Loy Yang Pilot Plant 

[Azzi et al., 2014] 2014 0.4 NMOR 2.2 1.8 

Gassnova 
[SEPA, 2015] 

 
2014 

 
0.1 

NDEA, 
NDMA, 
MNOR 

 
0.54 

 
0.45 

Reported PCC stack 
emissions 

[SEPA, 2015] 

 
2015 

 
5 

 
TONO 

 
27 

 
23 

Mongstad Test Centre 
[Berglen et al., 2010] 2010 5 NDMA 27 23 

  20 TONO 110 90 

Ferrybridge, 
CCPilot100+ 

[Fitzgerald et al., 2014] 

 11 NDINA 59 50 
2014 3.1 NDIBA 17 14 

 0.5 NDBA 2.7 2.3 
  0.2 NDMA 1.1 0.9 

Note: Values highlighted with * were measured with a declared LoD of 0.1 µg/L. 

Analytical performance requirements for compliance monitoring. 

When carrying out monitoring for research purposes, the analysis method selected is 

generally that with the highest performance – i.e. the lowest LoD and relative 

measurement uncertainty. 

When monitoring to demonstrate compliance with an emission limit, the monitoring 

performance requirements are tailored to the emission limit to ensure that they are 
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appropriate for the application - e.g. measurement uncertainty requirements are expressed 

as a percentage of the emission limit value. This means that the requirements for 

compliance monitoring may not be the same as those for research. 

As an example, the MCERTS Performance Standard for Manual Stack Emissions 

Monitoring Organisations states that the minimum requirement for the sampling field blank 

should be <10% of the emission limit value (section 6.5.7). In order to demonstrate this, 

the sampling limit of detection (in mg/m3) must also be <10% of the emission limit value. 

For the purposes of compliance monitoring, the suitability of any chosen laboratory 

analysis must be assessed against proposed emission limit values. This means that 

laboratories that might not fulfil the requirements for research, may be appropriate for 

compliance measurements. 

Regardless of location, the logistical issues which arise through the shipping of samples 

from the PCC site to the analytical laboratory can be extremely detrimental to the accuracy 

of results produced on analysis. Due to the volatile nature of the target species, matrix 

composition is important to ensure that the potential for further breakdown after sampling 

is reduced. This can also be further ensured by samples being kept below < 4°C at all 

times, from stack sampling to measuring in the laboratory. However, as was found in the 

previous phases of this project, maintaining refrigerated samples at the required 

temperatures can be problematic [NPL 2024c]. This was particularly apparent when 

shipping samples from the UK to mainland European laboratories, where time delays 

could arise due to customs inspections and the time between delivery of samples to the 

laboratory’s internal logistics and their transfer to the appropriate departments. There is 

also a substantial cost attached to next day, refrigerated courier services which should 

also be taken into account. 

On the whole, the UK laboratories did offer less expensive services (<£400 per 12 sample 

series), but at the expense of their capabilities to analyse a wide range of chemical 

species. The laboratory capability across mainland Europe is much higher than that of the 

UK, however this comes with a higher financial cost. In addition to the higher costs per 

sample, many laboratories offered analysis capabilities with a development method which 

can include many of the species not currently being measured, but which would incur a 
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significant one off cost of tens of thousands of pounds. This clearly shows that the 

development of the required analytical methods needs support from industry. 

It is worth noting that in this exercise, no single laboratory could analyse the whole priority 

list provided by the EA, nor the larger list of amines and nitrosamines already identified in 

PPC (see Annex 1, WP 3 report). 

We also identified laboratories that were well versed with the analysis of nitrosamines and 

amines within lipid-based samples from the pharmaceutical industry. Unfortunately, this 

expertise did not translate to the analysis of aqueous samples from stack emissions such 

as those from the PCC industry (neither to sorbent tubes nor cartridges). Although the 

laboratories proposed the potential for development methods, this was in the order of tens 

of thousands of pounds with no guarantee that it would produce viable methods or results. 

 

3. Future Work Proposals   
Carbon capture utilisation and storage (CCUS) is becoming a major player in allowing 

countries to move towards net-zero targets. However, as highlighted by our investigations, 

it appears that although the CCUS industry is progressing rapidly, this is seemingly 

outpacing the analytical capabilities of laboratories across the UK and mainland Europe to 

analyse the breakdown products produced by such processes. While laboratories seem 

keen to progress their processes and analytical capabilities, this comes at considerable 

costs, usually well outside the finances available to many research facilities. Mainland 

European laboratories currently have greater capabilities than those found in the UK, and 

if the UK wishes to be a world leader within the CCUS industry, a substantial shift within 

laboratory analytical capabilities needs to take place: 

- Due to the cost of analytical laboratory services, there needs to be an increase in 

the funds available for research institutes to be able to undertake the necessary 

research to help progress the industry 

- Within the UK, incentives for analytical laboratories to analyse the priority list of 

species is needed so that the industry can ensure that samples are analysed as 

quickly as is practicable after sampling 
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- Further research is required on which specific amines species should be chosen for 

regulatory purposes, focusing firstly on which physio-chemical properties are most 

important to their emissions profile and secondly on the availability of analysis from 

commercial laboratories. 

This report focused on the analytical capabilities (laboratories and methods) related to the 

sample matrices obtained by manual sampling methods for PPC stack emissions 

monitoring, specifically for amines and nitrosamines. It identified gaps in analysis 

capabilities and listed some recommendations and actions. 

Similar research is needed on continuous emission monitoring methods, in order to find 

out which available methods could cover the range of amines and nitrosamines of interest 

in PPC emissions. However, it is foreseen that a similar situation will be identified, with 

gaps and limitations in the current options, despite there being several techniques that 

have been used for selected compounds (see discussion in WP1, section 11, of the 

present report). 
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Annex 2    
 

This Annex (the icon above) is an embedded Excel file (.xlsx extension) 

We suggest using one of the following options to open this file. 

1. Use Adobe Acrobat Reader — Free PDF Viewer 

- Download here https://get.adobe.com/reader/  

- Double click the icon below to open the attached Excel file 

- Or use the right hand click and select “Open file” from the menu 

- Or use the right hand click and select “Save embedded file to disk” from the menu 

2. PortPDF — Free Online PDF Attachment Viewer/Extractor 

- https://portpdf.com/blog/how-to-edit-pdf-attachments-online-free.html  

- Upload the PDF 

- The tool displays the embedded attachments 
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A labs amine-nitrosamine (lock)

		UK or European		Lab		Laboratory capability for nitrosamine or amine analysis		What nitrosamines they can measure		What amines they can measure		Matrix		LoD		LoQ		Uncertainty		Method		Sample media		Cost

		UK		A		No

		UK  		B		Yes		NDMA, NMEA, NDEA, NDPA, NPIP, NPYR, NDBA, NMOR		MMA, EA, MPA, NBA, TEA, MEA, DEA, TELA		Solvents

 0.1M sulfamic acid nitrosamines		0.01ug/L						GC-MS (TEA), HPLC (MMA, EA, MPA, NBA), LC-MS (DEA, MEA, TELA)				Total £370.62
+ VAT per sample

		UK 		C		Yes		NDPA, NPIP, NPYR, NMOR, NDMA, NDPA, NDEA, NDBA

		UK 		D		No

		UK 		E		No

		UK 		F		Did not respond

		UK 		G		Did not respond

		UK		H		Not at present but could develop method 

		UK		I		Not at present but could develop method 

		UK		J		Did not respond

		UK		K		No

		UK		L		No 

		UK 		M		Did not respond

		EUROPEAN		N		Yes		NDMA, NMEA, NDEA, NDIPA, NDPA, NDIBA, NDBA, NPIP, NPYR, NMOR
NDELA		MMA, DMA, EA, DiEA		0.1M sulfamic acid or ThermoSorb® tubes (nitrosamines)
0.1 M HCl (amines)
glass fibre filters KOH impregnated  (NDELA)		0.2 ug/l for condensates (liquid samples)		ThermoSorb
tubes 4ng
5 µg/sample (amines)		10% (all cases)						NMPA - 500€ per sample NEPA NDiNA & NDBzA - 500€ per sample, NPBA - 500€, NDAmA testing 2000€ & 500€ sample. EHEN tesing 3000€ & 1000€ per sample

		EUROPEAN		O		Yes		NDMA, NDELA, NPOP, EHEN, NDEA, NMOR, NDBA, NPYR, NMEA, NDPA, MNPZ, DNPZ		EA, MMA, DMA, DIEA, MEA, AMP, DEA, MOR, PZ, EDA, TMA, DEELA, MDEA, PLA, EAE, TELA, EDELA, HEGLY		0.1M H2SO4. However,specific amines require different matrices, depends on which ones we want to measure								LC-QQQ				12 samples ~£5700. 6 samples ~£4500. Additional £700 one time development cost for TEA and NBA

		EUROPEAN		P		Yes		NDMA, NMEA, NDEA, NDPA, NMOR, NPYR, NPIP,MNPZ, NDBA, NDPA		MEA, DMA, NBA, MPA		0.1M sulfuric acid amines, 0.1M sulfamic acid nitrosamines				4ng/ml amines, 10ng/ml nitrosamines		between 18-60%				1m3		Amines:  650€ the first sample and 200€ for each extra sample.  Nitro amines : 900€ the first sample and 280€ for the following

		EUROPEAN		Q		Yes		NDBA, NDEA, NDMA, NDPA, NMEA, NMOR, NPIP, NPYR (1L sample requirement)								0.1 ug/l

		EUROPEAN		R		Not at present but could develop method 

		EUROPEAN		S		No

		EUROPEAN		T		No 

		EUROPEAN		U		Yes		NDMA, NMEA, NDEA, NPYR, NMOR, NDPA,NPIP, NDBA, NDPA				Distilled water easiest		ng/l 		ug/l to ng/l		20-50% k=2		UPLC-HRMS and UPLC-MS/MS; uncertified, not accredited		Anything as long as not radioactive

		EUROPEAN		V		Yes but would need to develop quantative method		Can measure most of the 20 listed nitrosamines		TMA, EA, MPA, NBA, TEA, MOR, DEELA, MEA, DEA, TELA		Aqueous phase. Glass fiber KOH tubes, and thermosorb. 								PTR-TOF-MS (Proton Transfer Reaction – Time of Flight – Mass Spectrometry)				Amines: semi-quantative method €1900 per sample. Nitrosamines: semi-quantative method €1900 per sample. Development methods are €11300 and €8700 respectively 

		EUROPEAN		W		No

		EUROPEAN		X		Yes		MNPZ Nitrosopiperazine		MDEA, PIP, AMP, MEA, DEA.
Potentially MMA, TMA, EA, MPA, NBA, TEA, MOR, DEELA, MEA, DEA, TELA, but not sure MOR and DEELA		Distilled water				1mg/kg nitrosamine, 100mg/kg amines				Amines: IC
(Ion-exchange Chromatography)
Nitrosamine: GCMS				10 samples €3250

		EUROPEAN		Y		Did not respond

		EUROPEAN		Z		Yes		NDEA, NDMA, NMOR, NMEA, DIPNA, NDPA, NDBA, NPIP, NPYR, NMBA, EIPNA, MENP, NMPA																Quanrification for 10 nitrosamines with 2 analytical methods €900





Analytic labs amine-nitrosamine

		UK or European		Lab		Laboratory capability for nitrosamine or amine analysis		What nitrosamines they can measure		What amines they can measure		Matrix		LoD		LoQ		Uncertainty		Method		Sample media		Cost

		UK		A		No

		UK  		B		Yes		NDMA, NMEA, NDEA, NDPA, NPIP, NPYR, NDBA, NMOR		MMA, EA, MPA, NBA, TEA, MEA, DEA, TELA		Solvents

 0.1M sulfamic acid nitrosamines		0.01ug/L						GC-MS (TEA), HPLC (MMA, EA, MPA, NBA), LC-MS (DEA, MEA, TELA)				Total £370.62
+ VAT per sample

		UK 		C		Yes		NDPA, NPIP, NPYR, NMOR, NDMA, NDPA, NDEA, NDBA

		UK 		D		No

		UK 		E		No

		UK 		F		Did not respond

		UK 		G		Did not respond

		UK		H		Not at present but could develop method 

		UK		I		Not at present but could develop method 

		UK		J		Did not respond

		UK		K		No

		UK		L		No 

		UK 		M		Did not respond

		EUROPEAN		N		Yes		NDMA, NMEA, NDEA, NDIPA, NDPA, NDIBA, NDBA, NPIP, NPYR, NMOR
NDELA		MMA, DMA, EA, DiEA		0.1M sulfamic acid or ThermoSorb® tubes (nitrosamines)
0.1 M HCl (amines)
glass fibre filters KOH impregnated  (NDELA)		0.2 ug/l for condensates (liquid samples)		ThermoSorb
tubes 4ng
5 µg/sample (amines)		10% (all cases)						NMPA - 500€ per sample NEPA NDiNA & NDBzA - 500€ per sample, NPBA - 500€, NDAmA testing 2000€ & 500€ sample. EHEN tesing 3000€ & 1000€ per sample

		EUROPEAN		O		Yes		NDMA, NDELA, NPOP, EHEN, NDEA, NMOR, NDBA, NPYR, NMEA, NDPA, MNPZ, DNPZ		EA, MMA, DMA, DIEA, MEA, AMP, DEA, MOR, PZ, EDA, TMA, DEELA, MDEA, PLA, EAE, TELA, EDELA, HEGLY		0.1M H2SO4. However,specific amines require different matrices, depends on which ones we want to measure								LC-QQQ				12 samples ~£5700. 6 samples ~£4500. Additional £700 one time development cost for TEA and NBA

		EUROPEAN		P		Yes		NDMA, NMEA, NDEA, NDPA, NMOR, NPYR, NPIP,MNPZ, NDBA, NDPA		MEA, DMA, NBA, MPA		0.1M sulfuric acid amines, 0.1M sulfamic acid nitrosamines				4ng/ml amines, 10ng/ml nitrosamines		between 18-60%				1m3		Amines:  650€ the first sample and 200€ for each extra sample.  Nitro amines : 900€ the first sample and 280€ for the following

		EUROPEAN		Q		Yes		NDBA, NDEA, NDMA, NDPA, NMEA, NMOR, NPIP, NPYR (1L sample requirement)								0.1 ug/l

		EUROPEAN		R		Not at present but could develop method 

		EUROPEAN		S		No

		EUROPEAN		T		No 

		EUROPEAN		U		Yes		NDMA, NMEA, NDEA, NPYR, NMOR, NDPA,NPIP, NDBA, NDPA				Distilled water easiest		ng/l 		ug/l to ng/l		20-50% k=2		UPLC-HRMS and UPLC-MS/MS; uncertified, not accredited		Anything as long as not radioactive

		EUROPEAN		V		Yes but would need to develop quantative method		Can measure most of the 20 listed nitrosamines		TMA, EA, MPA, NBA, TEA, MOR, DEELA, MEA, DEA, TELA		Aqueous phase. Glass fiber KOH tubes, and thermosorb. 								PTR-TOF-MS (Proton Transfer Reaction – Time of Flight – Mass Spectrometry)				Amines: semi-quantative method €1900 per sample. Nitrosamines: semi-quantative method €1900 per sample. Development methods are €11300 and €8700 respectively 

		EUROPEAN		W		No

		EUROPEAN		X		Yes		MNPZ Nitrosopiperazine		MDEA, PIP, AMP, MEA, DEA.
Potentially MMA, TMA, EA, MPA, NBA, TEA, MOR, DEELA, MEA, DEA, TELA, but not sure MOR and DEELA		Distilled water				1mg/kg nitrosamine, 100mg/kg amines				Amines: IC
(Ion-exchange Chromatography)
Nitrosamine: GCMS				10 samples €3250

		EUROPEAN		Y		Did not respond

		EUROPEAN		Z		Yes		NDEA, NDMA, NMOR, NMEA, DIPNA, NDPA, NDBA, NPIP, NPYR, NMBA, EIPNA, MENP, NMPA																Quanrification for 10 nitrosamines with 2 analytical methods €900
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