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Important Quality and Characteristics of
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1) Time given Organic Matter Present at Start of BOD Formula (a{

MR Formuia |

Example with Units Evaluate Formula (@

1 Ly
t=-| — | -logl0| —
Kp Lg

1 0.21 mg/L
9.91244 = - -log10
0.234* 40 mg/L

2) Total Amount of Organic Matter Oxidised Formula (af

M Formuia

Example with Units Evaluate Formula [

=L (1-10%°7)

39.6595mg/L. = 40mg/L - (1 -10-023¢" 9 )

3) Biodegradable Oxygen Demand BOD Formulas @

3.1) BOD given Dilution Factor Formula (af

_ Emm
3 3
BOD = DO - Z 9.375mg/L = 12.5mg/L . Z
3.2) BOD in Sewage Formula (@
et s
v 20.8333mg/L = 12.5 350
BOD = DO - | - ©935me/l = Leome/l | oo
u

3.3) BOD of Industry given Population Equivalent Formula (af

Example with Units
Q=10.08-P 120mg/. = 0.08- 1.5
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4) Deoxygenation Constant Formulas @

4.1) Deoxygenation Constant Formula (af

Example with Units

4.2) De-oxygenation Constant Formula (af

Evaluate Formula [

Formula

Kp = 0.434- K

Example with Units

0.30384* = 0.434-0.7q

Evaluate Formula [

4.3) Deoxygenation Constant at 20 degree Celsius Formula (af

_m Example with Units
KD(T) 0.154
= 0.2374d" = —————
KD(ZO) - 1.0477-20 1.047 10k -20

Evaluate Formula @

4.4) Deoxygenation Constant at given Temperature Formula (af

Formula

T-20

Example with Units

0.1263a* = 0.20a* - (1.047)

10k -20

Evaluate Formula @

4.5) Deoxygenation Constant given Organic Matter Present at Start of BOD Formula (af

M Fomuia |

Kp

1
94d

0.25334* = -

()

Example with Units

0.21 mg/L

)

40 mg/L

(2] lz)

Evaluate Formula @

4.6) Deoxygenation Constant given Total Amount of Organic Matter Oxidised Formula (af

Formula

Example with Units Evaluate Formula B
1 24—mg/L
0.0442q" = - | — | -log10( 1 -
9d 40 mg/L

(]

5) DO Consumed Formulas @

5.1) DO Consumed by Diluted Sample given BOD in Sewage Formula (af

B oz

vu>
BOD - —
v
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2.1m?
3.5m?

].ng/L = <20mg/L .

Example with Units

)

Evaluate Formula @
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6) Organic Matter Formulas @

6.1) Organic Matter Present at Start of BOD Formula (af

_ 0.21mg/L
24.67281ng/L = W

6.2) Organic Matter Present at Start of BOD given Total Amount of Organic Matter Oxidised

Formula @
24.206mg/L. = %
1-10"

7) Oxygen Equivalent Formulas @

7.1) Constant of Integration given Oxygen Equivalent Formula (af

IWE Example with Units EvaliEs Fammuls B

c= log(Lt,e) +(K-t) 6.1819 =log( 0.21mg/L,e) + (0.74* - 9a )

7.2) Oxygen Equivalent given Organic Matter Present at Start of BOD Formula (af

Example with Units Evaluate Formula @

L= Lg-107 " | | 0.3405mg/L. = 40mg/ - 107023 %

8) PH of Sewage Formulas @

8.1) pH value of Sewage Formula (af

. E=m Example with Units Evaluate Formula (@

pH = _]0g10<H+) -4.3979 = -1og10 ( 25mol/L )

9) Population Equivalent Formulas @

9.1) Population Equivalent Formula B

Example with Units Evaluate Formula [

9.2) Population Equivalent given standard BOD of Industrial Sewage Formula (af

Example with Units
117 mg/L
P = Q 15 = me/
D 78 mg/L
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10) Rate Constant Formulas @

10.1) Rate Constant given Deoxygenation Constant Formula (]

Formula

K =23-Kp,

Example with Units
0.5294* = 2.3-0.234"

Evaluate Formula [

10.2) Rate Constant given De-oxygenation Constant Formula (af

10.3) Rate Constant given Oxygen Equivalent Formula (af

Evaluate Formula @

c -log(Lt,e) OF-6r — 6.9 -log (0.21mg/1 ,e)
Kp=——"F— 9

11) Relative Stability Formulas @

Evaluate Formula (@

11.1) Period of Incubation given Relative Stability Formula (af

B Formula |
(1 (i) (1 (35 )
= TIn(0.794) 1695934 = — 5794y

Evaluate Formula @

11.2) Period of Incubation given Relative Stability at 37 degree Celsius Formula (af

B Formula |
n(1- () n(1- ()
= TTn(0.630) 846694 = —5630)

11.3) Relative Stability Formula (a{

Evaluate Formula @

Formula

Example with Units

%S =100 - (1- (o.794)t)

87.4575 = 100 - (1 - (0794)°")

11.4) Relative Stability at 37 Degree Celsius Formula (af

Evaluate Formula (@

Formula

Example with Units

%S =100 - (1- (0.63)t)

98.4366 = 100 - (1 - (0.63) % )
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12) Standard BOD Formulas @

12.1) Standard BOD of Domestic Sewage given Standard BOD of Industrial Sewage Formula
(a1

Evaluate Formula @

Example with Units

12.2) Standard BOD of Industrial Sewage Formula (af

Example with Units Evaluate Formula (@

Q =D-P 117mg/L = 78mg/L - 1.5

13) Threshold Odour Number Formulas @

13.1) Threshold Odour Number Formula (a{

—
22.44m?
124 = 22m® +
2.2m?

13.2) Volume of Distilled Water given Threshold Odour Number Formula (af

_m Example with Units Evaluate Formula (@

Vp=(To-1) Vg | | 2244w = (112-1) 22w

13.3) Volume of Sewage given Threshold Odour Number Formula (af

Example with Units Evaluate Formula [

Formula

14) Volume of Sample Formulas @

14.1) Volume of Diluted Sample given BOD in Sewage Formula (a{

Formula Example with Units Evaluate Formula (&
1m?
3.36m* = 20mg/L + — —
12.5mg/L

14.2) Volume of Undiluted Sample given BOD in Sewage Formula (af

Example with Units Evaluate Formula @

3.5m?
2.1875m* = 12.5mg/L - >

Omg/L
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Variables used in list of Quality and

Characteristics of Sewage Formulas

above

%S Relative Stability

BOD BOD (Milligram per Liter)

C Integration Constant

D BOD of Domestic Sewage (Milligram per Liter)
DO DO Consumed (Milligram per Liter)

H* Concentration of Hydrogen lon (Mole per
Liter)

K Rate Constant in BOD (71 Per Day)

Kp Deoxygenation Constant (1 Per Day)

KD(ZO) Deoxygenation Constant at Temperature
20 (1 Per Day)

KD(T) Deoxygenation Constant at Temperature T
(1 Per Day)

K}, Rate Constant (Hertz)

| Organic Matter (Milligram per Liter)

L Organic Matter at Start (Milligram per Liter)
L Organic Matter at Start s (Milligram per Liter)
L¢ Oxygen Equivalent (Milligram per Liter)

P Population Equivalent

PH Negative Log of Hydronium Concentration
Q BOD of Industrial Sewage (Milligram per Liter)
t Time in Days (Day)

T Temperature (Kelvin)

T, Threshold Odor Number

V Volume of Diluted Sample (Cubic Meter)

Vp Volume of Distilled Water (Cubic Meter)

Vs Volume of Sewage (Cubic Meter)
Vu Volume of Undiluted Sample (Cubic Meter)

Yt Organic Matter Oxidised (Milligram per Liter)
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Constants, Functions,

Measurements used in list of Quality

and Characteristics of Sewage
Formulas above

constant(s): e,
2.71828182845904523536028747135266249
Napier's constant

Functions: In, In(Number)

The natural logarithm, also known as the
logarithm to the base e, is the inverse function of
the natural exponential function.

Functions: log, log(Base, Number)
Logarithmic function is an inverse function to
exponentiation.

Functions: log10, log10(Number)

The common logarithm, also known as the base-
10 logarithm or the decimal logarithm, is a
mathematical function that is the inverse of the
exponential function.

Measurement: Time in Day (d)

Time Unit Conversion @

Measurement: Temperature in Kelvin (K)
Temperature Unit Conversion @
Measurement: Volume in Cubic Meter (m®)
Volume Unit Conversion @

Measurement: Frequency in Hertz (Hz)
Frequency Unit Conversion @

Measurement: Molar Concentration in Mole per
Liter (mol/L)

Molar Concentration Unit Conversion B
Measurement: Density in Milligram per Liter
(mg/L)

Density Unit Conversion @

Measurement: First Order Reaction Rate
Constant in 1 Per Day (d™")

First Order Reaction Rate Constant Unit

Conversion @
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