


 MOLE (molecular weight) 

 1 mole of a substance is the quantity 
identical to the substance's atomic or 
molecular mass (atomic or molecular weight) 

 1 mol contains avogadro's number (6.023 x 
1023 ) of particles of the substance. 



 Number of moles = wt/M.wt 

 Wt= solute wheight 

 M.wt = mole 

 



1 molar = 1 mole/l 

1 mole/l = 1000mmole/l   



eq.wt= MW/valency 

Valency 

Acids,bases,metals  
 



1 normal = 1 eq/l  

1 eq/l=1000 meq/l   



normality= 
molarity*valency   
 











 

 C1*V1=C2*V2 



 5-0 VOLTS    (DIGITAL SIGNAL) 

 WHAT ABOUT IN BETWEEN 3 VOLTS FOR 
EXAMPLE        (ITS ANALOG SIGNAL) 

 HOW CAN I READ IT ON A DEVICE (SO EASY IN 
THE MICRO PROCESSOR OF The DEVICE 
THERE IS ANALOG TO DIGITAL CONVERTER 
UNIT SO YOU CAN READ IT AS A DIGITAL 
VALUE) 

 









 Always keep your pH electrode moist. We 
recommend that you store your electrode in a 
solution of 4 M KCl. If 4 M KCl is not available, 
use a pH 4 or 7 buffer solution. DO NOT store 
electrode in distilled or deionized water —this will 
cause ions to leach out of the glass bulb and 
render your electrode useless. 

 

 After storage, you may notice white KCl crystals 
forming outside your electrode. This will not 
interfere with measurements. Simply rinse the 
electrode and blot dry before use. 







 The conversion factor ranges from 0.55 to 
0.8, but as a suitable approximation you can 
use the formula TDS (mg/l) = 0,67*EC 
(µS/cm), which is valid up to 2000 µS/cm. 

 MAY USE GRAVIMETRIC METHOD AND 
DETERMINE TDS AND PRODUCE YOUR 
FACTOR  

 





 TAKE IN CONSIDERATION FOR OPTIMUM 
CALCULATIONS 

 1- CRUCIBLE WHEIGHT 

 2- FILTER PAPER WHEIGHT 

 







CRUCIBLE CONTAIN FILTER PAPER 







 Emulsifying agent (soap and other detergents) 

 



 Principle 

 

 Dissolved or emulsified oil and grease is 
extracted from water by intimate contact with 
n-hexane, petroleum  ether  

















 1- Magnesium sulfate solution: prepared by 
dissolving 22.5 g MgSO4.7H2O in distilled water 
and diluted to1L. 

 2- Calcium chloride solution: prepared by 
dissolving 27.5 g CaCl2 in distilled water and 
diluted to1L. 

 3- Ferric chloride solution: prepared by 
dissolving 0.25 g FeCl 3.6H2O in Distilled water 
and diluted to1L. 

 4- Phosphate buffer solution: prepared by 
dissolving 8.5 g KH2PO4, 21.75 g K2HPO4, 33.4 
g Na2HPO4.7H2O, and1.7g NH4Cl in 500mL 
distilled water and diluted to1L.  
 

























































 Digestion: Sample + H2SO4 → (NH4)2SO4(aq) 
+ CO2(g) + SO2(g) + H2O(g) 

 Liberation of ammonia and distillation: 
(NH4)2SO4(aq) + 2NaOH → Na2SO4(aq) + 
2H2O(l) + 2NH3(g) 

 Capture and collection of ammonia : HCl + 
NH3  → (NH4

(+)  + Cl(-) ) + HCl(excess) +H2O 

 Back-titration:   HCl(excess) + NaOH → NaCl+ 
H2O 









































 This stain will either stain the cells purple (for 
positive) or pink (for negative). 



 Gram negative bactria 

 









  culture media are prepared in a liquid called 
a broth or a semi-solid or solid form called 
agar. 

  If the tube is placed at an angle for the agar 
to solidify it is called a slant.  If it is  

 allowed to solidify straight up with the agar at 
the bottom of the test tube it is called an  

 agar deep. 





 Presumptive test 

 Confirmatory test 

 Completed test 

















 More dilution required 

 



 Confirm the presumptive results after 24 and 
48 hours by  transferring  a loopful broth to a 
confirmatory broth and incubating at 44°C for 
24 hours. 

 





 The presence of thermotolerant  coliforms  (E. 
Coli) is confirmed if gas is present in the 
confirmatory broth after 24 hours at 44°C.  
Determine  the  MPN from the Table as 
before. 



 Since some of the positive results from the 
confirmatory test may be false, it is desirable 
to do completed tests. For this inoculum from 
each positive tube of the confirmatory test is 
streaked on a plate of EMB (Eosin Methylene 
Blue) or Endo agar. 



greenish metallic sheen 



  The choice of the volume of sample to be filtered 
will depend on the type of water. Examples of 
typical volumes are provided in the next Table 

 

 



























 Place a drop of sample on the slide using a pipet or 
eyedropper.  

 Place a clean,  dry  cover  slip  onto  the  slide  at  a  
45o so  that  one  edge touches the droplet and the 
water spreads along the edge of the cover slip.  

 Gently lower the cover slip, squeezing out air 
bubbles as you go.  













 1- Screening 

 2- Grit Removal 

 



  removal of floating papers, rages, cloths, 
plastics, cans, stoppers, labels and 
suspended solids from the wastewater by 
coarse screening to protect pumps, valves 
and pipelines from damage or clogging by 
rags and large objects. The screen composed 
of parallel bars or rods is called a rack. The 
screens are typically made of stainless steel 







  Sand, gravel, broken glass, egg shells, and other 
material having a settling velocity substantially 
greater than the organic material in wastewater is 
called  grit.  Grit removal is provided to protect 
mechanical equipment from abrasion and wear; 
reduce the formation of deposits in pipelines and 
channels  

 A secondary, but none-the-less extremely 
desirable goal of the grit removal system is to 
separate the grit from the organic material in the 
wastewater. This separation allows the organic 
material to be treated in subsequent processes.  











  Wastewater does not flow into a municipal 
wastewater treatment plant at a constant rate. 
Even in dry weather, the flow rate varies from 
hour to hour, reflecting the living habits of 
the area served and variable process flows 
from industrial customers. Above-average 
sewage flows and strength occur in mid-
morning. 







 Aeration  

 Settling 

 Sludge recycling 



 Combination of blowers and air diffusers 

 









 DISCRETE VS FLOCULENT SETTLING 
 DISCRETE DON’T DEPEND ON DEPTH 
 FLOCULENT SETTLING THAT MEANS THERE IS 

COLLISIONS BETWEEN PARTICLES  
 Horizontal velocity: Q/(W*D) 
 Surface loading rate OR HYDRAULIC SURFACE 

LOAD OR HAZEN VELOCITY (SURFACE 
VELOCITY): Q/(L*W) 

 OVERFLOW LOADING RATE: Q/WEIR length 
 SCOURING VELOCITY (CRITICAL HORIZONTAL 

VELOCITY) 
 



 Higher TURBULANT LOWER REMOVAL 

 BAFFLES USED FOR DECREASE TURBULANT 
AND INCREASE STABILITY 









 GRIT REMOVAL 

 PRIMARY SEDIMENTATION 

 SECONDARY SEDIMENTATION  

 THICKNERS 



 Suspended growth 

 

 Attached growth 



 Trickling filters 

 



 Rotating biological contactors (RBC) 

 





 NO MEDIA FOR GRAZING BACTERIA 

 









 Chlorine can be added to water as chlorine 
gas, aqueous sodium hypochlorite solution 
(liquid bleach), solid calcium hypochlorite 
produce 

 



Trichloramine is both volatile and unstable and is usually not 
allowed to form 



CHLORINATION BREAK POINT 

 



 AT BREAK POINT if enough chlorine is added 
to bring the chlorine to ammonia ratio up to 
10:1, the mono- and dichloramines are 
almost completely destroyed and converted 
back into less offensive nitrogen compounds 
and chloride salts: 



Contact time 30 min 



 1- CAUSTIC SOUDA SOLUTION STORAGE 
TANK 

 2- ABSORPTION TOWER  

 3- CAUSTIC SOUDA PUMPS 

 4- BLOWERS 

 5- CHLORINE GAS LEAK DETECTORS (3PPM) 

 6- CONTROL PANEL 







 spark across a dielectric to form a corona.  
The main component to any corona discharge 
power supply is a transformer to increase 
voltage from the standard 120 or 220 VAC up 
to 20,000 volts.  This high voltage will create 
the spark (corona) necessary for ozone 
generation. 

 



Gas Quality   

 A high quality feed gas is essential to the 
long  term operability of the ozone generator. 
The feed gas must be extremely dry, free of 
particulates and hydrocarbons, relatively cool, 
and at the appropriate pressure and flow for 
treatment.  



 SLOW SAND FILTERS 

 RAPID GRAVITY SAND FILTERS 

 RAPID PRESSURE SAND FILTERS 









 GRAIN SIZE 

 EFFECTIVE SIZE (SIEVE TEST EQUIPMENT) 

 



 EFFECTIVE SIZE: d10  (pass 10%) 

Curvature coefficient 

 
   Curvature coefficient for good design ≃ 

1 

 
Porosity (1litr water -  I litre dry media) 
   











 Primary sludge 
 RAS (return activateed sludge) 
 WAS (waste activated sludge) 
 Thickener 
 Dry bed 
 Centrifugal dryer 
 Gravity belt thickner 
 Belt press 
 Composting 
 Incentration 
 Landfilling 
 Pyrolysis 
 digester 

 



 Primary sludge have higher organic content 
(less stabilized) with bad odor 



 Sludge drying beds are provided to allow 
surplus sludge that is withdrawn from the 
process to dry for easier handling. Sludge 
drying relies on an underground drainage 
system as well as sunshine. Liquid from the 
underdrains should be returned to the 
sewage treatment process for further 
treatment. 











 designed for continuous operation, low 
polymer usage, low maintenance, and long 
operational life in the highly corrosive 
environment of waste treatment. 







 Hydrolysisparticulates are solubilized and large 
polymers converted into simpler monomers 

 Acidogenesis: A biological reaction where simple 
monomers are converted into volatile fatty acids; 

 Acetogenesis: A biological reaction where volatile 
fatty acids are converted into acetic acid, carbon 
dioxide, and hydrogen 

 Methanogenesis: A biological reaction where 
acetates are converted into methane and carbon 
dioxide. 























 Incineration involves the combustion of 
organic materials (abundance of oxygen) to 
ash, flue gases, particulates, and heat that 
can be used to generate electricity, reducing 
the volume of waste by 95-96%, 



 Solid waste gasification is the partial 
oxidation of waste fuel in the presence of an 
oxidant of lower amount than that required 
for the stoichiometric combustion. The 
gasification process breaks down the sludge 
to useful byproducts that contain a significant 
amount of partially primarily a mixture of 
carbon monoxide, hydrogen called syngas 
and carbon dioxide.  



 Pyrolysis of solid waste fuel is defined as a 
thermo-chemical decomposition of waste fuel at 
elevated temperatures, in the absence of air and 
it converts sludge into gas (syngas), liquid (tar) 
and solid products (char). The main goal of 
pyrolysis is to increase thermal decomposition of 
solid waste to gases and condensed phases. The 
amount of useful products from pyrolysis 
process (CO, H 2 , CH 4  and other hydrocarbons) 
and their proportion depends entirely on the 
pyrolysis temperature and the rate of heating 




