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Abstract

Decarbonizing heavy industries is key for achieving the carbon mitigation goals outlined in the IPCC-6 report [1].
Amine-based carbon capture is the among the most mature technologies available for decarbonizing existing industrial
point sources for CO, emissions today. Technology Centre Mongstad (TCM) have since 2012 operated and
demonstrated generic and proprietary amine solvents for post combustion carbon capture (PCCC) [2]. TCM is located
at the west coast of Norway in the vicinity of Equinor’s oil refinery at Mongstad. With access to two distinctly different
industrial flue gases: MHP (Mongstad Heat Plant) and RFCC (Residual fluid catalytic cracker) and the ability to
manipulate these flue gases (through dilution and CO; recycle), TCM can assess solvent technologies under conditions
that are applicable for multiple industries [3]. A key purpose for TCM is to accelerate the adoption of carbon capture
technologies, by reducing technical, economic, and environmental risks [4].

The company is a joint venture between Gasshova (the Norwegian state), Equinor, Shell and Total Energies with a
common vision for testing, research and development of carbon capture and storage (CCS) for the deployment of
large-scale carbon capture. The large number of public, industrial, research and academic participants involved in test
campaigns performed at TCM have enriched the projects and ensured that the results will serve a broad range of
audience. Both proprietary and non-proprietary campaigns have been performed since startup. Two non-proprietary
solvent solutions have been tested, MEA (Monoethanolamine or 2-aminoethanol) and CESAR 1 (27 wt% 2-Amino-
2-methylpropanol (AMP) and 13 wt% piperazine (PZ)). The process of removing CO; from a flue gas with amine-
based absorption technologies introduces new components related to degradation of the main solvent. Among known
components are nitrosamines which are in general classified as carcinogenic components.

The Norwegian Institute of Public Health (NIPH) was commissioned to assess the potential adverse effects of Amines
based carbon capture as part of the start-up of TCM. NIPH published a report regarding health effects of amines and
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derivates. The report recommends ensuring minimal or negligible risk of cancer for the population from exposure to
these substances. NIPH concludes that the total amount of nitrosamines and nitramines should not exceed 0.3 ng/m?3
in air and 4 ng/L in water for the population [5].

Chemical exposure is considered as one of the major work environmental risks for personnel at TCM. Therefore, risk
assessments, classification and monitoring of chemicals is an important topic for TCM. During more than ten years
of operation TCM have performed several samplings related to work environment, both stationery and personnel
monitoring. Stationary sampling can be used to measure average background concentrations, while personnel
monitoring often is used to indicate task or shift average exposure concentrations to personnel.

Main findings at TCM shows that nitrosamines can be present when tests are performed, however median and average
background levels were generally present at low concentrations (mean 5.8 ng/m?). These results demonstrate that
background levels at TCM are in compliance with today’s OELV of 200 ng/m® for the work environment. In fact,
most of the measurements were below or in the same magnitude as the level of quantification [6]. The main objective
with this paper is to focus on potential personal exposure for TCM personnel. Previous study shows that in general
the personal exposure is low, but personal exposure needs to be studied in more detail [6]. To achieve a more detailed
description collected data will be elaborated statistically for both full shift- and task-based data. Handling of data will
be in handled accordance with standard EN-689 [7].

In addition, Reyes-Lingjerde et al. have showed that there is some uncertainty regarding sampling methods [6]. There
have been performed laboratory studies to identify some uncertainty. The ambition is to go deeper into this uncertainty
and try to close this knowledge gap by performing new laboratory experiments.
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