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Abstract:
Dye sensitized aerobic photo-oxidation is a photo-chemical process by which some organics refractory
to conventional waste treatment can be oxidized. Sensitizer dye absorbs visible light energy and
transfers it to dissolved oxygen to form singlet oxygen. Singlet oxygen is a strong oxidizing agent
capable of oxidizing various refractory organics including heterocyclic aromatics like cresol and
phenol. The oxidation products are likely to be nonaromatic compounds tractable to biological
oxidation. With sunlight as the light source only oxygen and energy for aeration are consumed.

The sensitizer can be reused many times if a method of dye applica tion and recovery is developed.
Some dyes might serve as sensitizers while irreversibly bound to polymers like ion exchange resins,
polysaccharides, or polymeric gels. After substrate photo-oxidation, polymer and dye could be
removed by sedimentation, screening, or some other method.

Methylene blue and Rose Bengal are effective sensitizers of aerobic photo-oxidation of phenol and
cresol. Minimum cresol half-life is 2.45 minutes with methylene blue and 2.74 minutes with Rose
Bengal. Phenol half-life is 6.9 minutes with methylene blue and 7.5 minutes with Rose Bengal.

High pH (9 to 10) favors dye sensitized aerobic photo-oxidation. Reaction rate increases with
increasing light intensity from tungsten incandescent lamps. Light from commercially available
fluorescent lamps is not sufficiently intense to energize the process. Substrate oxidation can be
achieved in liquid layers up to 1 3/4 inches thick.

Optimum methylene blue concentration to sensitize aerobic photooxidation of cresol and phenol is 1.56
10-5M. Optimum initial substrate concentration is about 4.5 x 10-4M.

Attaching methylene blue to various commercially available cation exchange resins significantly
reduces the dye's ability to sensitize singlet oxygen production. Further testing is necessary to develop
a method by which dye can be applied and recovered for reuse without detracting from its ability to
absorb visible light and generate singlet oxygen.

For the technologic and economic feasibility of dye sensitized aerobic photo-oxidation applied to waste
treatment to be assessed, the process must be tested with sunlight and actual waste streams. 
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�%�!��� ���+�!�,�!�����+�$�!���;�!�(�!�����!�"���!�&���)�����-�����7���$�"�#�,�0�� ��� �(�!�!���&�#�.�.�!�(�!�,�������$�.�.�!�(�� �"���"���!�%�" ��

���'���&�!���!�(�%�#�,�!�� ��� �!���&�!�-�!�,�&�!�,�*�!���'�.�� �(�!�)�*���#�'�,���(�)���!���'�,���*� �!�%�#�*�)�+���-�(�'�-�!�(���#�!�"���'�. ��

��� �!���&�#�.�.�!�(�!�,�������$�.�.�!�(�"���� ��� �!�� ��� �(�!�!�����$�.�.�!�(�� �"���"���!�%�"���$�"�!�&���)�(�!���+�#�"���!�&���#�, ��

���)���+�!�� ������

���)�"�!�����!�-�!�,�&�!�,�*�!���� �����(�!�)�*���#�'�,���#�"�� �0�!�,�!�(�)�+�����)�"�!���&�!�-�!�,�&�!�,�����#�.�� �#���" ��

�(�)���!�� �#�"�� �)���.�$�,�*���#�'�,���'�.�� ��� �!�����'���)�+���)�%�'�$�,�����'�.�����)�"�#�*�����$�.�.�!�(���%�)���!�(�#�)�+���-�(�!�"�!�,�� ��

�#�,���"�'�+�$���#�'�,���� ���!�,�!�(�)�+�����)�"�!���&�!�-�!�,�&�!�,�*�!�� �#�"���,�'���� ��� �!�� �"�)�%�!���)�"���-�����&�!�-�!�,�&�!�,�*�!�� ��

��� �!���"�)�%�!���-�����*�)�,�����!���%�)�#�,���)�#�,�!�&���;�#��� ���&�#�.�.�!�(�!�,�����/�$�)�,���#���#�!�"���'�.�� ��� �!���"�)�%�! ��

���)�"�#�*�����$�.�.�!�(���%�)���!�(�#�)�+���� ���,�+������� �!�����$�.�.�!�(�� �*�)�-�)�*�#�������*� �)�,�0�!�"���� ���!�,�*�!���) ��

�0�!�,�!�(�)�+�����)�"�!���&�!�-�!�,�&�!�,�����(�!�)�*���#�'�,��� �)�"�� �#���"���(�!�)�*���#�'�,���(�)���!���&�!�-�!�,�&�!�,�����$�-�'�, ��

��� �!�����$�.�.�!�(�� �*�)�-�)�*�#�������'�.���)���0�#�2�!�,�����$�.�.�!�(�� �"���"���!�%��

���'�� �&�!���!�(�%�#�,�!�� �#�.�� ��� �!���%�!��� ���+�!�,�!�����+�$�!�@�*�(�!�"�'�+���)�!�(�'���#�*���-� �'���'�@�'�A�#�&�)���#�'�,��

�-�(�'�*�!�"�"�� �#�"���0�!�,�!�(�)�+�����)�"�!���&�!�-�!�,�&�!�,���5�� �E�B���%�0�M�6�� �*�(�!�"�'�+���)�,�&�� �E���%�0�M�6���&���!���;�!�(�!��
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