Water Treatment (1) Dr. Tariq

1. Introduction
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pH, Temperature, TSS, TDS, Turbidity, Alkalinity, Hardness, Chloride, BOD, COD, Microbiology

A Gl ol Aallae cillasey (e A1) <l plal) aal

A) pH and Temperature

Common water pH levels
Type of water pH level
Tap water Varles; typically about 7.5
Distilled reverse osmosis water 5107
Common bottled waters 651075
Bottled waters labeled as alkaline 8109
Ocean water About 8
Acid rain 51055

B) Total suspended Solid (mg/L)
Total suspended solids (TSS) include all particles suspended in water which

will not pass through a filter.
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C) Total Dissolved Solids (mg/L)
The material remaining in the water after removal suspended-solids by filtration

Is called total dissolved solids. This material is left as a solid residue upon
evaporation of the water. Dissolved material results from the solvent action of

water on solids, liquids, and gases.

D) Turbidity (NTU)

Turbidity is a measure of the degree to which the water loses its transparency
due to the presence of suspended particulates. Suspended matter in water
scatters or absorbs light and does not allow free passage, the visual depth of

such water samples are restricted.

DIGITAL

TURBIDITY METER

Turbidity meters

E) Biological Water Quality Parameters (number/ml)
The Biological water quality parameters include the pathogens like bacteria,
virus, protozoa and helminths.
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Relationship between Particle Size and Settling Time

Particle diameter Particle Type | Settling Time
mm (through 1 m)
10 mm Gravel 1 second
1.0 mm Sand 10 seconds
0.1(100 pm) Fine Sand 2 minutes
0.01 (10 pm) Clay 2hours |
0.001 (1 pm) Bacteria 8 days Can't remove
0.0001 (0.1 pm) Colloidal Particles Jyears | Onlyby
0.00001 (0.01 pm) Colloidal Particles 20 years Gravity
f

2. Estimation of water consumption

The demand of water can be divided into the following:

a) Domestic water demand: drinking, cooking, washing, bathing, sanitary
purposes...etc.
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b) Industrial water demand: factories, offices, hotels, hospitals...etc.
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c) Public use: parks, gardens, roads, losses.....etc.
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3.  Population Estimation
Arithmetic method

This method of forecasting is based upon the hypothesis that the rate of increase

Is constant. If may be expressed as follows:
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dp _
2 = Ka
P1 = Do + k4t

Where p, = population at future time

po =Present population, usually use p, value of latest census.
2.2 Geometric growth rate method

The hypothesis of growth rate method is assumed that the rate increase is
proportional. It can be written as

dp _
= =k P

Inpl =Inp0 + k,(t1 — t0)

Example 1: A city recorded population of 113000 and 129000 in the 1980 and 1990
census, respectively. Estimate the population in 1999 by using Arithmetic
method?

Solution: At first we should find ka value from previous population data

k, = 1290001_0113000 = 1600 capita/year

pt for 1999 is:

P1999=Potk, t= 129000 capita+1600 capita/year *9 year
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_____________________________________________________________________________________________

Example 2: Solve Example 1 using geometric rate method?

Solution: At first we should find k, value from previous population data
_ In 129000—In 113000

k, = = 0.01324
10

p: for 1999 is:
In pt=In po+kp (t-to)=In(129000) +0.01324 *(1999-1990)

P1ogs =145 325 capita

_____________________________________________________________________________________________
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