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Geographic Contamination
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Sources of Perchlorate
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Outline
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Biological Perchlorate Reduction
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Use of Elemental Sulfur
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Advantages of Elemental Sulfur

� A����	#'��
����	
�	

�	���
���
��	

� �:�������	���&
��	���
�	

� 8����
���'	
��:����
��	���	���
�'	���
��#��

� ����
���

��	
�	���&��	#��	�����
��	���	
������#��	�����
��	#���
���



3+����������	
�	�
�
�	���	���
�
�������	���
����
��

Objectives

• ���
��	�	�������	
�	������	9�
�
B
��	������
����	
8����
��	6�����
�	��9��86"	

• C�����
����	���	���	
�	���&��	#��	#

�����
��	
�
	�����	������
����	�
����
�����	*�����	#'	
�9��86

• %���	���	#

�����
�	�
�	���'
��	
�����
��	
�
��
�

��



3�����������	
�	�
�
�	���	���
�
�������	���
����
��

Batch Culture Enrichments
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Batch Culture Enrichment (SUPeRB)
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Packed Bed Reactor
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Packed Bed Reactor Operation
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Bioreactor Performance-Phase II
(Effect of Empty Bed Contact Time (hrs))
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Bioreactor Performance-Phase II
(Effect of Empty Bed Contact Time)

75
89 87

96

0

20

40

60

80

100

120

28 15 11 7.5

Empty Bed Contact Time (hrs)

A
ve

ra
ge

 %
 C

lO
4-  r

em
ov

al



3;����������	
�	�
�
�	���	���
�
�������	���
����
��

Bioreactor Performance-Phase II
(Effect of sulfur size particles)
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Bioreactor Performance-Phase II
(Effect of Nitrate on Perchlorate Removal)
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Summary
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Summary…
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Applications and Future Work
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