BOD Analysis



19.4 Biochemical Oxygen Demand (BOD)

* It was impractical to rigorously quantify how each
compound in sewage decomposes.

* Empirical approach is used — merely measured how

much oxygen was consumed, this resulting quantity is
BOD.

* BOD(t) — oxygen consumed changes with time, e.g.,
BOD;. as 5-day BOD, and BOD,, as ultimate BOD or
ultimate oxygen that can be consumed during
decomposition.

* Introduce (L) as oxidizable organic matter remaining in
the bottle expressed as oxygen equivalents
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L, and BOD,

* Form 19.4, we have L, = BOD,, i.e., initial oxidizable
organic matter = ultimate BOD

* We can use BOD, or BOD to quantify how much

organic matter in the sewage as oxygen consumption
equivalent

* L(t) as oxidizable organic matter remaining in the

sewage (expressed by oxygen equivalents) at any time
is presented as BOD(t) or y(t)

» L, =BOD, = BOD

 CBOD — carbonaceous BOD due to decomposition of
carbonaceous matter

* NBOD — nitrogenous BOD- oxidation of ammonia to
nitrite then to nitrate (nitrification)
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19.5 BOD model for a stream
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19.6 BOD loading, concentration and rates

TABLE 19.1 *BOD:. (5-Day BOD)

Typical values of the BOD bottle decomposition
rate for various levels of treatment. BOD,, is the
ultlmate BOD Values here are for CBOD

*Ultimate BOD - BOD,,

G

'h'eatment k 20°C BOD /BOD,, _
1( ) 5 L, = BOD,
Untreated 0.35 (0.20-0.50) 0.83 = BOD5/[1-exp(-k15)]
Primary 0.20 (0.10-0.30) 0.63 _ 1 .5
Activated sludge  0.075 (0.05-0.10) 0.31 = ys/[1-exp(-k;5)]
(see equation 19.26 on page 357)
TABLE 19.2
Typlcal loadlng rates for untreated domestlc sewage
Per-caplta ﬂow rate Per-caplta CBOD CBOD concentration
(m3 capita ! d™!) (m? capita~! d 1) (mg L™ 1)
United States 0.57 (150)° 125 (0.275)* 220
Developing countries 0.19 (50)° 60 (0.132)* 320

"Gallons capita™! day~!; *pounds capita~! day~!.



19.6.3 BOD removal rate

T
Total BOD removal rate (;: Bdluctmerit: 0, =1.047
* Settling effects =~
£ : v.=0.5md!
V o 14 \‘\. /
_ S
kr —_ kd _I_ - L __________________________________________________
v=01md?! | } | :
e Bed effects ; : : :
H (m)
FIGURE 19.6
Flot.of tofal removel rale vorlBIIBERR L 50 12 Bl s T R oo e
—0434 0.35d ' is used.
H
8 Range of_
observations

k;(d™)
o

k' AttfrBed bdcte8in shallow water

I have higher removal rate (more
effective in decomposition.

0.1 1 10



