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PRACTICAL APPLICATION OF THE “SALTPETER
METHOD” FOR DETERMINING THE
STRENGTH OF SEWAGES.*

By Arthur Lederer,

Chemist and Bacteriologist, The Sanitary District of Chicago.

determining the biochemical oxygen demand of

sewages and polluted waters, I have made a number
. of observations which throw more light on the re-
liability and practicability of the method. I have also
Simplified the procedure so as to make it more adaptable
to working conditions. At the present time the operation
of the sewage-testing stations of the Sanitary District is
€ntirely controlled by this method. It has also been em-
Ployed in sanitary surveys of polluted streams.

SINCE the publication of the saltpeter method of

. The method is based upon the biochemical consump-
tion of saltpeter oxygen by a sewage during an incubation
Period of ten days at 20° C. The initial minus the residual
available oxygen expressed as parts per million oxygen
Indicates the biochemical oxygen demand. The original
Procedure consisted in the addition of varying quantities of
saltpeter to the sewage in stoppered bottles, either with
Or without the addition of methylene blue. If no coloring
‘Matter was present, the ‘‘septization’”” of the sediment
S¢rved as the index of the oxidation. The residual nitrite-
Olfrate oxygen was determined in the bottle in which the
Sffd.lment did not turn septic after ten days’ incubation.
This method of employing varying quantities of saltpeter
'S necessary of course in preliminary tests when one deals
With a sewage of unknown strength. There is, however,

. "0 additional labor involved, since only one bottle is

Selected for the final analysis. The other bottles are dis-
Carde.d. Once the approximate maximum strength of a
Certain sewage is established, a definite excess of salt-
Peter can he employed, thus reducing the number of
r:t”es to one. I have found on various occasions that a
aSonable excess of saltpeter does not result in an in-
‘reased oxygen consumption. I1 this respect the method
'S vastly superior to all of the methods involving fresh
Yater dilutions, such as required in the Modified English
tEcukation Test, accepted as a provisional procedure for
& .Standard Methods of Water Analysis.”” It is true
tioat In any dil}ltion method, only free oxygen detel:mina-
g NS are required which are much simpler than nitrate-
trite determinations, from the analytical standpoint.
reOW.ever,. the p_recautions and amount of~pre!imi'nary w9rk
te:Jtuu-ed in a dilution test §uch as t_h<? Enghsh mcubgtgon
CO‘ are great and emphasize the difficulties of obtaining
Mparable results with such a test.

In order to have comparable results with the English
: f)ation ‘Test, it is absolutely essential to prepare a
Salltltlon which is just sufficient to insure stability. The
Peter method was originally developed on this basis.
drious dilutions were made of the sewage with fresh
ia:::}' anq methyl<?nf3 blue was added as an indicator. T}}e
part 10n, Jll§t‘suf’h(:1ent to retain the color, expressed in
o es Per million of oxygen, gave the same result as when
i quivalent of saltpeter of oxygen was added to the un-
Uted sewage. The saltpeter solution was prepared on
oe-bams.of five oxygen atoms being released from two
'um nitrate molecules. It is obviously wrong to pre-
g:r": ad libitum any kind of sewage-water mixture and
__ 'Pare the free-oxygen consumption thus obtained with
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the saltpeter-oxygen consumption. Matters are still worse
if a dilution is incubated at one temperature and the salt-
peter sewage at another. An intelligent comparison can
only be drawn by adhering to the procedure indicated
above. That a serious error can occur in comparing the
free-oxygen consumption with the saltpeter-oxygen con-
sumption, if the proper required concentration is not ad-
hered to, was impressed on me during the co-operative
work on the Modified English Incubation Test. In a
number of the series of experiments I worked out the
saltpeter-oxygen consumptions, as well as the free-oxygen
consumptions in the various concentrations. Such a com-
parison is recorded in the following Table I., the results
being expressed in parts per million.

Table I.—Free-Oxygen Consumptions in Various Concen-
trations Compared to Saltpeter-Oxygen
Consumptions at 20° C.
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The figures in parenthesis indicate the percentage of
oxygen absorbed by the sewage after ten days’ incubation.
The influence of concentration upon oxygen absorption is
strikingly illustrated in the table.. However, when the per
cent. of oxygen absorbed by the sewage approaches 50 or



