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Abstract:
The application of a dual-sector high resolution mass spectrometer (HRMS) to the detection of
halogen-containing compounds in the Earth's atmosphere is demonstrated. By this technique, the
contents of air samples collected in remote areas surrounding Bozeman, Montana, are introduced to the
HRMS by a cryogenic concentration method followed by gas chromatography. The HRMS is tuned to
the exact masses of the ions expected in the electron impact ionization mass spectrum of each
compound. Due to the large ion optic system of the mass spectrometer used here, any level of mass
resolution that is required for the complete separation of hydrocarbon-based from halocarbon-based
ions of the same nominal mass can be achieved while maintaining a high level of ion throughput to the
detector. By this technique, the analysis of compounds identified in background air while monitoring
either of the ions, CF3^+ or Br^+ will be discussed. Compounds identified while monitoring the Br^+
ion include CH3Br, CH2BrCl, CH2Br2, CHBr3, CF2Br2, CF2BrCF2Br, and CF2BrCl. Those
identified while monitoring the CF3^+ ion are CF4, CF3H, CF3C1, CF3CF2C1, CF3Br, and
CF3CFH2. Most of these compounds are present in background tropospheric air at the low to sub
parts-per-trillion by volume (pptv) level. To our knowledge, this is the first time CF3H and CF2Br2
have been detected in background tropospheric air. 
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!��"��%���� ���� $ "������(� (�������  $� ���� �������"� ��"� �� /��
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������ "��% '�+� ����+�"��% '�� ����� (�������6�!� � � �% &��
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 ����� �'!� "��% �8%���!��� ���  $� � ������ ����� -	� � ��!� %��
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�����$ ��#� �� ������� ��"�����8���� ���� ������&�� ��( ����"��  $�
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