Disinfection and Sterilization of Sewage
by Ozone

SOL MILLER, BETTY BURKHARDT, and RICHARD EHRLICH

Biological Research Section, Armour Research Foundation, Chicage, .

ROBERT JOHN PETERSON
Chemical Corps, Fort Detrick, Frederick, Md.

All microorganisms and toxin in raw sewage con be
completely killed or inactivated in 30 minutes by
treatment with ozone. The period of treatment is
related to the efficiency of contact between ozone and
the agent. Removal of suspended solids from sew-
age by filtration does not significantly decrease the
time required to sterilize or the quantity of ozone
used. Between 100 and 200 p.p.m. of ozone pro-
duced sterility under the experimental conditions used.

A research program was conducted by the Armour Research Foundation for the
Chemical Corps, Fort Detrick, Frederick, Md., to study and evaluate methods for
sterilizing sewage containing pathogenic microorganisms.

In any research institution where infectious microorzanisms are heing studied and
may be discharged into the sewage, it is important, from a public health view, to
ensure the inactivation of these infections forms before sewnge is dischareed to normal
disposal channels. At present heat is the method of sterilization most commonly used
in such situations. Other possible methods of sewage sterilization were analvzed.  Of
the methods available, treatment with gascous ozone was selected for further study.

The treatment of sewage effluents was studied by bubbling ozone throuzh un-
treated or autoclaved sewage samples to which had been added tracer microorganisms,
infectious bacterial spores, influenza virus, or the toxin produced by Clostridinum
botulinum.

Review of Literature

The initial literature survey disclosed that of the methods of sterilization, other
than heat, chémical sterilization with ozone appeared to be more promising.  Several
reports indicate that ozone is being successfully used for water disinfection in France,
where 136 municipal water plants serving approximately 8,000.000 people are in use.
Ozonization is accomplished by injecting an air stream containing 2.5 to 5 grams of
nzone per cubic meter of air inte water. The process of ozonization oceurs in self-
contact columns and the retention time is 3 to 5 minutes. I'rior to ozonization, the
water is usually pretreated hy sedimentation, coagulation, and filtration through sand.
All the pathogenic and saprophytic organisms usualiy found in water are destroyed by
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