Specific Pollution Factors

The principal types of pollutants set out below classified in accordance with the type
of treatment to which they may be subjected.

1- Insoluble substances which can be separated physically with or without flocculation:
1.1- Floating greasy matter (greases, aliphatic hydrocarbons, tars, organic oils,.. etc)
1.2- Solids in suspension (sands, oxides, pigments, colloidal sulfur, latexes,

fibers,..etc).

2- Organic substances separable by adsorption:
2.1- Dyes, detergents, miscellaneous macromolecular compounds, phenolic
compounds.

3- Substances separable by precipitation:
3.1- toxic and nontoxic metals, Fe, Cu, Zn, Ni, be, Ti, Al, Pb, Hg, Cr, which can be
Precipitated within a certain pH.
3.2- sulfites, phosphates, sulfates, and fluorides, by addition of Ca™.

4- Substances which can be precipitated in the form of insoluble iron salts or which can
be chelated:
4.1- sulfides, phosphates, cyanides, sulfocyanides.

5- Substances separable by degassing or stripping:
5.1- H,S, NHj, alcohols, phenols, sulfides.

6- substances requiring a redox reaction:
6.1- Cyanides, hexavalent chromium sulfides, chlorine, nitrite.

7- Acids and bases:
7.1- hydrochloric, nitric, sulfuric, and hydrofluoric acids.
7.2- miscellaneous bases.

8- Substances which can be concentrated by ion exchange or reverse osmosis:
8.1- radionuclides such as I', Mo, Cs’
8.2- Salts of strong acids and bases, non ionized organic compounds (reverse
0SMosis)




9- Substances treatable by biological methods:

9.1- All biodegradable substances by definition, e.g., sugars, proteins, phenols,
biological treatment is also applicable after acclimatization to organic
compounds such as formaldehyde, aniline, certain detergents.

The following points should be remembered:

1- The ratio of COD to BODs in industrial effluents differs very substantially from that
of domestic sewage. It changes during the stages of treatment, the final COD
sometimes reaching a value more than 5 times that of corresponding BOD:s.

2- The presence of very active toxic substances may conceal that of biodegradable
substances and thus seriously falsify measurement of BOD.

Neutralization of Wastes

¢ HCL Jie il el sall Casnas (7) 00 Ll Anmalal) Allal) 085 51 2 55 3l A48l sl Alilas 2
¢ Al(OH)3 w\ j\ « NaOH dl“‘*-ﬂjﬂ‘ J“—‘jﬂ\j ¢ H2C03 di“h.é’-*-én }\ ¢ HNO3 ¢ HzSO4
Lebe Alaall (35l 330 a5 56 6.5~ 8.5 (o Anaela A3 L) Ayl ol B0k (7) Lelen

1- Mixing wastes.

2- Passing acid wastes through beds of limestone.

3- Mixing acid wastes with lime slurries or dolomitic lime slurry.

4- Adding the proportions of concentrated solutions of caustic soda (NaOH) or soda ash
(Na,CO;) to acid wastes.

5- Blowing wastes boiler - flue gas through alkaline wastes.

6- Adding compressed CO, to alkaline wastes.

7- Producing CO; in alkaline wastes.

8- Adding Sulfuric acid to alkaline wastes.
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1- Mixing Wastes:
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2- Limestone Treatment For Acid Wastes:
o aliel Jauy) o eVl (e Lty GalSI jan e Bl g) A Gadall ila g phaall i el cllyg
(1gpm/ft® )Jsmes S 5 8 siall gl Y1 i




CaC03 + HZSO4 >CaSO4 + H2C03
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3- Lime - Slurry Treatment for Acid Wastes.
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4- Caustic - Soda Treatment for Acid Wastes:
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N&zCO; +CO, + H,O —— 2NaHC03

Carhonic acid

2NaOH + CO; — > Na,CO; + H,0

NaOH + H,SO;, —— > NaHSO, + HOH

Sulfuric acid waste

NaHSO, + NaOH — Na,SO, + HOH
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5- Using Waste Boiler - Flue Gas:
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CO, + H,O — > H2CO;
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H2C03 +2NaOH — N32C03 + 2H20

Carbonic acid  austic soda

Soda ash
e Wastewater

H,O
H2C03 + N32C03 2N3.HCO3 + 2H20

Excess Carbonic acid  Soda ash in waste Sodium bicarbonate in waste
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6- carbon Dioxide Treatment for Alkaline Wastes:
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7- Producing Carbon Dioxide In Alkaline Wastes:
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8- Sulfuric - Acid Treatment For Alkaline Wastes:
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2NaOH + HzSO4 _— > Nast4 + 2H20
Wastewater  Sulfuric acid as Resulting neutral

neutralizer salts

9- Acid - Waste Utilization In Industrial Process:
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Fig. Complicated Multistage Neutralization Unit

Equalization & Proportioning

Equalization: 4) ga
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Proportioning:
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Fig.: Waste - Metering System

Calculation Of Required Volume Of Equalization Basin Graphically:

1- The capacity of the pumps to discharge wastewater from the equalization tank to the
treatment unit can be calculated as follows:

Q. = X Q/t = slope of the pumping curve, where t = period of

pumping
2- Equalization tank capacity =a + b (from graph)
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Q,=XQ/t=302/7=43.14m’/hr
a=60m’
b=>55m’
Volume = 60 + 55 =115m’
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HOMEWORK;
Time (hrs) Inflow gall/min Time (hrs) Inflow gall/min
8pm 50 8 380
9 92 9 208
230 10 80
310 60
270 70
140 53
90 40
110 70




80 75
150 45
230 55
305 35
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Removal Of Suspended Solids

1- By Sedimentation:
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1- Detention Period

2- Wastewater Characteristics

3- Tank Depth

4- Floor Surface Area And Overflowrate

5- Operation (Cleanliness)

6- Temperature

7- Particle Size

8- Inlet And Outlet Design

9- Velocity Of Particles

10- Density Of Particles

11- Container Wall Effect

12- Number Of Basins Baffles

13- Sludge Removal

14- Pretreatment (Grit Removal)

15- Flow Fluctuation

16- Wind Velocity
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— —» effluent

Inflow —»>
I I I I ™ Particle settling

by gravity

Impelling force
Drag force

Terminal velocity is constant when drag force = impelling force

v=[(4/3) (gd/Ca) {(p, - 1/p}]*

Cq=24/Nr+3/ \/WR—% 0.34

Where: v = velocity
g = gravity acceleration rate
C4 = drag coefficient
ps, p = density of particle and fluid
Nr = Reynolds number = vdp/p
u = absolute viscosity of fluid

the settling basin should be as shallow as possible and contains ample floor area, but not
less than 6ft otherwise subjected to upsetting or scouring or velocity currents.
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If Ng is small less than 0.5
Cq = 24/Ng = 24u/pdv
v =(g/18p) (ps - pw) &’
particle entering the basin has v, = Q/W. h
v/ v, = h/L

vi= vp(h/L)y=(/L)Q/W.h)=Q /LW =SOR = represents the settling
velocity of the slowest settling particle which is 100% removed. Those particles
which settle at velocities equal to or greater than SOR will be entirely removed in
direct proportion to the ratio of their settling velocity to vy .
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1.0
X
Fraction 0.8
With
Settling 0.6
Velocity
Less 0.4
Than
Stated 0.0
\

02 04 06 08 1.0
v: Terminal settling velocity, mm /s

0.0

Fig.: Cumulative distribution of particle settling velocity

X

Fraction of particles removed: F=(1-X;)+ J v/ v, dx
0

Or F=(1-X)+(1/v)EvAX

vi=h/t ,h=2~35m, t=1~2hr

depth = volume /area,h=V /A
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Tray Settling Tank -2
Tilted Plate Separator -3
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1- Spontaneous Flotation &l sk
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For domestic sewage: V= SOR =0.001 ~ 0.003 m/s, tank depth =1 ~ 2 m,

t =300 ~ 1500 sec.

Grease Trap

Tilted plate separator
for kerosene and oils
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