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ABSTRACT

The progressive exertion of BOD of freshly polluted
waters normally bresks down intc two stezes : & Zirst stage
in which the carbonaceocus materisal is largely oxidized and
& second stege in which significant amount of nitrification

tekes place.

Nitrifying bacteria ere usually present ir relati-
vely smell numbers in untreated domestic sewege, end trneir
pr.*uction rate at 20°C is such thet their populations do
not becoms ~ulficiently large {0 exert &n eppreciable demsnd
for oxyzern until a relatively long pericd have elepsed in
the reguler 330 test., This is evtributed ic ths nresent of
excess conzentretions ¥ organic maetter waich Inhibits the
growth and respiration of nitrif
stages of ilncubation periocd. 4s tze tize g olepsed, the
orgenic metter concentration reduzes greduslly until Its
concentration ellow Ior the respiretiosn and maltiplisetian

o nitrifyliang orgenigms,

Therefore, this study was u1ndertaken t> zain e com-
plete understanding on the effect of carboneccous organic
maetiter coenceniration oa tae ectivisy cof nitrifying pecieria,

Accordingly, several experiments were coniustaed on rew,
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[SEEIN

primery settled and final effluent from sctiveted gludge
sewage treatment pluant and also oan synthetic media to
determine the 30D progression characteristics. The foll-

owing conclusions were drawn freom this study

i- The 5-day B0D values of raw sewaze samples ranged
between 54 mg/l end 520 mg/l. The average 5-day
BOD value of &ll the tested samples is 184 mg/1l.
This value represent in average 68% of the ultimate

oxygzen demand,

The k-values of all the tested samples ranged between

1 and 0.19 aay~?!

0.085 day~l.

C.05 dey” with an average value

1i~ The 5-dey BOD values cof primary settled sewage ranzed
between 36 mg/l and 148 mg/) with =n sversge value of
the fifteen tested samples egusl s 3 mg/l. Thais
vialue represent in average ©8% of tne ultimate cxysen
denand.
The k-velues of &ll the tested samples :anged tetween
0.06 day—l and C.27 day-1 with &n average velue (.10

=1

day ~.

iii- The 5-day 0D values of final effluent sewage samsles
varied betiween 0.90 mg/l and 13.0 mg/l with an everage

value for ail the tested samples equel to 4.68 mz/1.

it
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iv-

This value represent B84% of the ultimate oxXygen
demand.

The k-values of all the tested samples varied between

1

0.05 dey " and 0.235 day™> with an average velus 0.124

day'l.

The pregence of organic matter in excess concentra-
tions, inhibits the growth end respiration of nitri-
fying organisms. One the concentraetion is reduced
to 0.5 mg/l es respresented by the BOD, the activity
of the nitrifying bacteria is not influenced by this

concentration.

The relation between the incubation pericd "TR" after
with nitrification stage starts sznd the corresponding
residual =00 is best represented by a streignt line

relationship.

iii
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INTRODUCTICK

Biochamicael oxygen demand (BOD) is ususlly defined

as the amount of oxygen required by bacteria while stabi-

lizing decomposable organic matter under serobic conditions.

The term "decomposable" mey be interpreted &s meen-
ing tkat the organic matter can serve as food for the bac-

terie, and energy is derived from its oxidation.

The BOD test is widely used to determine the pell-
utional strength of domestic and industrial wests in terms
of the oxyger that they will require if discharged into

naturel watercourses in whieh sersbic conditions exist.

The test is one of the most important in streem-
pollution-control activities. &y its use, it is possible
to determine the degree of pollution in streanms et any
time. This test is of prime importance in regulatory work
end in studies designed to evaluste the purification cepa-

city of receiving bodies of water.

The 80D test is essentielly a bioessay treocedure
invelving the measurement of oxygen consured by living
organisms (mainly bacteria) whils utilizing the crganic

matter present in & waste, under ccnditions as similar as
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possible toc those that eccur in nature.

In order to make the test guentitative, the samples
must be protected from the air to prevent reaeration as
the dissolved~oxygen level diminshes. In addition, be-
cause of the limited solubility of oxygen in water, about
9 mg/l. at 20°C, strong wastes must be diluted to levels
of demand in keeping with this value to ensure thet dis-
solved oxygen will be present throughout the period of
the test. Toxic substances must be absent and all acce-
sgory nutrients needed for becterial gzrowth, such asg
nitrogen, phosphorus, and certain trace elements, must be

present.

Biological degredetion of orgenic matter under
natural conditiors is brought ebout by adiverse group
of orgenisms that carry the oxidetica esserntially to
complete, i.e., almost entirely *to carbon dioxide end

water.

Therefore it is importent that & mixed group of

crganisms, commonly called "seed" be present in the test,

The BOD test mey be considered es & wet oxidation
procedure in which the living organisms serve a&s the
medium for oxidation of the organic metter t:c cerbon

dicxide and water.
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It is possible to interpret BOD date in terms of
organic matter, =2s well as the amount of oxygen used

during its scxidation.

This concept is fundamental to en understanding of

the rate at which BOD is exerted.

The oxidative reactions involved in the BOD test
are & result of bioleogicel activity, and the rate at which
the reections proceed is goverred to & major extent by

populetion numbers end temperesture.

Temperature effects are held constant by performing
the test at 20°C, which is, more or less, & median velue

egs far as netural bodies of water are concerned.

The predominant organisms responsible for the stebi-
ligaticn of organic matter in natural waters are forms
native to the scil. The rate of their metebolic processes
at 20°C and under corditions of the test is such that time
musgt be reckorned in deys. Taercritically en infinte time
is required for complete bislogical oxidaticn of organic
matter, but for all practical purposes, the reaction may

be considered complete in 20 gdays.

However, & 20-day period is tooc long t2 wait for

regults in most instances.
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It has been found by experience tnrat a reesonsbly
large percentage of the totel 30D is exerted in 5 deys ;

consequently the test has been developed cn the basis of

& 5-day dincubation period.

It should be remembered, therefore, that 5S-dey

20D values represeant only & portion of the total s0D.

The exact percentege depends upon the cherscter of
the "Seed" and the nature ol the orgaric matter, and cen

be determined only by experiment.

=

In case :I domestic end meny industrial wastewaters,

it hes been found that the 5-day 20D velue i3 ebout 70 2

EQ percent of the total 30D.

This is & large enough percentege of tae tesel sc

thet 5-day values are used for zazy coznsiderations.
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Jhe oCD reection is clss
orcer type of reection, a plot ol thne emount of 202 versus
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Fig. 1_ PROGRESS OF BIOCHEMICA OXYGEN DEMAND
OF FRESHLY POLLUTED WATER
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where Y

BOD at any time t.

=
]

the total or ultimaeie LOD.

=
1

It is determined by experinens.

Following that, the BOD curve digresces radically
from the course it would be expected to follow &s & uni-

molecular or first-prder reaction.

The importance of having & mixed culture of organ-
isms corresponding to those in the soil, for proper mea-

surement of BOD, has been mentioaed.

Such cultures, when derived from the soil or domes-
tic sewage, contein large numbers of gaprophytic bacteria
and other organisms that utilize t:he cerbonsceocus matter
present in the samples subjected to BOD enslysis, andé use

oXygen 1ln a corresponding amcunt.

In eddition, thney normally coatsirn certein eutoiro-
rhic becterie, particularly nitrifying Decteria, which

oxidize noncerton&gceous matter for energy.

Thne nitrifying bacterie, as the members of <the
family Nitrobacteraceae are called, include =zpecieg of
diverse morphologieal types - roias, ececl, and spiral -
shaped cells. They are polar-flegelleted, non=gporula-

ting, end gram-negative. Physiologiceaily. Tney &are
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