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spheric pressure, pure CO2 can only exist as a vapor or as 
a solid. And depending on the temperature, it will change 
phases directly between solid and vapor. At atmospheric 
pressure, the phase diagram shows that CO2 cannot







SAFET Y

38  aiche.org/cep  June 2023   
Copyright © 2023 American Institute of Chemical Engineers (AIChE). 
Not for distribution without prior written permission.

	 • Selection of materials is extremely important for seals, 
�À�H�[�L�E�O�H���K�R�V�H�V�����L�Q�V�W�U�X�P�H�Q�W�V�����Z�L�U�H���D�Q�G���F�D�E�O�H���L�Q�V�X�O�D�W�R�U�V�����F�R�Q-
trols, and other safety-critical components. 
	 • Pipeline designs should account for CO2���V�S�H�F�L�¿�F���L�V�V�X�H�V��
related to propagating fractures for both brittle and ductile 
failure mechanisms. 
	 �‡���8�Q�G�H�U�V�W�D�Q�G���W�K�H���W�K�H�U�P�R�G�\�Q�D�P�L�F�V���R�I���W�K�H���&�22 stream, 
including the effects of impurities, for the design and opera-
tion of the CO2 handling systems. Remember that depressur-
�L�]�D�W�L�R�Q���F�D�Q���U�H�V�X�O�W���L�Q���O�R�Z���W�H�P�S�H�U�D�W�X�U�H�V����i.e., –78°C or –108°F) 
and solid CO2 formation. 
	 • Thermal expansion can lead to system over-
�S�U�H�V�V�X�U�L�]�D�W�L�R�Q�����D�S�S�U�R�S�U�L�D�W�H���V�\�V�W�H�P���S�U�H�V�V�X�U�H���U�H�O�L�H�I���V�K�R�X�O�G��
be included in the design. 
	 • Liquid-phase CO2, and especially supercritical CO2, 
�D�U�H���K�L�J�K�O�\���H�I�¿�F�L�H�Q�W���V�R�O�Y�H�Q�W�V�����'�X�U�L�Q�J���D���U�H�O�H�D�V�H�����D�Q�\���L�P�S�X�U�L-
ties within the CO2 stream will be released — either in vapor 
with the CO2 plume or deposited in the vicinity of the release 
�S�R�L�Q�W�����$�G�G�U�H�V�V�L�Q�J���W�K�H���S�R�W�H�Q�W�L�D�O���K�D�]�D�U�G�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H��
release of CO2 impurities is important.
	 As CCS projects are delivered and operational experience 
grows, the challenges associated with CO2 will become more 
familiar to engineers. The industry will mature with recog-
�Q�L�]�H�G���F�R�G�H�V�����V�W�D�Q�G�D�U�G�V�����D�Q�G���E�H�V�W���S�U�D�F�W�L�F�H�V����

In closing
	 Handling large inventories of CO2 may be new to many 
involved with CCS implementation. For effective risk man-
agement, members of CCS projects must be aware of the 
�S�U�R�S�H�U�W�L�H�V���D�Q�G���K�D�]�D�U�G�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���&�22�����7�K�H���&�2���5�,�6�.-
�0�$�1���J�X�L�G�D�Q�F�H���L�Q�F�O�X�G�H�V���W�K�H���I�R�O�O�R�Z�L�Q�J���N�H�\���P�H�V�V�D�J�H��(8, 9): 
“There is no reason why the major accident risks from a CO2 
handling system within a carbon dioxide capture, transpor-
tation, and geological storage (CCS) operation cannot be 
low and well within acceptable limits. To achieve this will 
�U�H�T�X�L�U�H���W�K�H���D�S�S�O�L�F�D�W�L�R�Q���R�I���H�[�L�V�W�L�Q�J���U�L�J�R�U�R�X�V���K�D�]�D�U�G���P�D�Q�D�J�H-
ment processes combined with an adequate understanding of 
the properties and behaviors of CO2.”
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