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| BIOCHEMICAL OXYGEN DEMAND (BOD)
F\;cssi\&‘ nulngnt§_ such as nitrates
am domestic tertilizers, w
sponsible for wate

- ‘u-ld‘p_hosplmlt‘s. F(‘lllll)llll|y originate in domestic sewage,
; ke ' ‘l material from animal feed Jots packing plants etc. These
»reac TS © C PO i . el o ¥ . ‘ a L . 4
-nk”"?l «« which often increase “i: lution primarily because they stimulate the growth of micro-

goamsims as¢ the Biochemical Oxygen Demand (BOD)

E‘mphu‘afwﬂ (meaning well nourished or enriched) is :

3 ' ponds whn‘h have a rich sup iy of et e d) s a naftrs process in many iakes

) il X b s mUtTiENEE § .‘” Y of nutrients. It also occurs as a part of aging process in
ks and p_\tm.-\_. " - tfl‘lb accumulate through natural succession. Eutrophication phuwcvcr

RO ,:\\g;‘sSl\:( ‘.'lusn‘ of abnormally high amounts of nutrients from sewage .lcnili/<-fs‘
gimal Wastes etc. ;mmng Nto streams, lakes or ponds. This causes excessive gmw;h or bloc '
of icro-Orgamsms and aquatic vegetation. o

Most Wdary sewage treatment plants are capable of precipitating solids and inactivating
most bactenia the domestic sewage, but they are incapable of removing basic nutrients such
a8 MURALES. phosphates, ammonia, nitrogen etc. These nutrients stimulate ullguc growth and lead
« plankton bloom.

The bloom of green algaelcreute problems of oxygen supply in water. When they exist under
sbundant sunlight. !hey contribute oxygen to water through the process of photosynthesis. But
under conditions of prolonged cloudiness. they start decaying and consume more oxygen than
they produce. This causes decrease of oxygen in  water.

Moreover. bacterial decomposition of organic matter also requires oxygen and with heavy
loads. the oxygen content of water may decrease to such an extent that most fish can not survive

ooft fr

m water.

Due to decrease in oxygen content of water by bacterial decomposition or planktonic blooms,
the conditions in water become anaerobic as a result of which breakdown products get reduced
nstead of being oxidised. Thus many of such products, e.g., H2S produce offensive odours and
tastes.

We thus conclude that there is a clo

2 Ab k- o

se relationship between organic matter and dissolved

| oxygenin water. Thus water pollution is measured by biochemical oxygen demand (BOD), which
' isa standardized measurement of the amount of oxygen required by micro-organisms (seed) to
cause the break down or decomposition of organic matter in water sample over a period of §

| days at 20°C.
"' The result i he 5 day BOD and is expressed in milligrams oxygen per litre of water
i cilted the & B0 hly average, should have 5 day BOD

i (mgflitre) or in ppm. The pure drinking water, on the mont

m the range of 8?75_4_‘5 n[:gllilrc. BOD value of raw sewage Tuns from"l(lH()() mg of oxygen
® of water (')()():4()() ppm). BOD values of several hundred milligrams per litre indicate
E8Wage. [n fact, drinking water should have BOD less then | ppm.

o < ay, 70 mg/litre of pollute cates that the biodegradation of organic mattef

sample consumcs 70 m

d water indi
g of oxygen.
Microorganisms

- COz2 + HO

d the results are obviously rot
[ measures

| attacked

[CH20] + O

’t' i anisms (seed) is very important an
! l':) :h(:funl:llclr:e) ::»gted that BOD is an indicator and not a pollutai... _l'
pes that can be consumed by micro-organisms using O, or any matena

pditions of BOD tests. | "
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be food used by the micro Organismg
in the BOD test M2y ith the help of enzymes rele:
The substances decomposed in 0 rhaps with the help TZY reieased
. ; ily attacked by O2. PET! . ) )
certain Chc"!‘calss ;.h:észrshr:,:?éla);:;icsulphates, sulphites, sulphides. ferrous ions and some easily
micro-organisms.

oxidizable compounds. L
BOD values are very important, when they signify :

) That oxygen supply dissolved in water will be so greatly reduced that fish no jong,,
(a al oxy
survives in water.

(b) That conditions for the propagation of dangerous bacteria exist.

CHEMICAL OXYGEN DEMAND (COD)

Although BOD test indicates the amount of total organic matter, therg are so many d""_“‘backs,_
To compensate them Chemical Oxygen Demand (COD) test 1s carried out. It is an index of
the total organic content ot water oxygen demanding substances in water. COD s readily
measurable parameter for streams and industrial waste studies and _contm_l of water treatment
plants. The method of measurement of COD depends upon the chemical oxidation of the sampl
with a strong chemical oxidising agent, such as potassium dichromate (K:Cr20-) which is capable
of oxidising all the organics. The results of the analysis are usually expressed in terms of oxygen

that weuld be needed (because oxygen is not itself used) to oxidise the contaminant to the same
final products obtained with the standardized analysis.

CO%L@:_.M@& be defined as the amount of oxygen required by organic matter in
sample of water for its oxidation by a strong chemical oxidising agent such as KxCnoOh. It

expressed as ppm of oxygen taken from a K2Cr20q solution in two hours.

A known amount of KyCr07 is added to
is boilezd with concentrated sul
(Cr2077) is determined by titra

: a measured amount of the sample and the mixwre
phunc acid. After boiling, the amount of unreacted dichromat

. , : tion against a standard ferrous ammonium sulphate (Mohr's sl
soll_mon using ferroin as the indicator. Sometimes Ag:S0, is added in the oxidation process
Whl'ill'] cal;ly;g the oxidation of straight chain aliphalihc compounds. aromatic compounds i
ggrr;nér:. £304 1s also added to tie up Cl' ion as soluble complex and thus prevents its inter-

in 8N H,S04 using 1-2 mL of ferroin as ap indicator
The difference between the dichromae .- . "
ing unreacted gives the amouny of d(i):::::,e originally present (added) and the dichromate rema!

. mate used for ¢ idati ic matter.
Chemical oxygen demand (C he oxidation of organic m

OD « logi
oxygen demand (BODJ. Tt shoo ) has been foung to be more scientific than the biok

n M . \ &S 10
correlate with BOD values. Textile oted that it is pot necessary for the (‘OD‘W"‘?

hig
wastes and other wastes having "=

pe
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reduced metal ions etc.) as well as some organic materials such as benzene, pyridine etc.
BOD values are useful generally in process design and loading calculations, measurement |

of treatment efficiency and OPe_fatiOH. stream pollution control and in determining the self purify-
ing capacity of a stream. .C-Q.,P IS Important in management and design of treatment plant because
of its rapidity In determination. It is used in calculating the efficiency of treatment plants and

|

proposing standards for discharging domestic effluents in various types of water streams.
BOD test is usually influenced by the following factors :
(a) Type of microorganism (seed). (b) pH value of water. (c) Presence of toxic materials.
(d) Nitrification process. (e) Reduced mineral matter. |
COD test is not much influenced by these factors.
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