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ABSTRACT: 

Water which contains hardness causing salts is called as hard water.water is essential for all life. Hardness can 

be defined as the water which contains salts of calcium and magnesium (chlorides, sulphates, nitrates,bi 

carbonates).In this paper I would like to find out the hardness of water by gathering different samples from one 

town and four villages and the results are tabulated by using EDTA method. 
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INTRODUCTION 

Many industrial and domestic water users are concerned about the hardness of their water. You may have 
felt the effects of hard water, literally, the last time you washed your hands. Depending on the hardness 
of your water, after using soap to wash you may have felt like there was a film of residue left on your 
hands. In hard water, soap reacts with the calcium (which is relatively high in hard water) to form "soap 
scum". When using hard water, more soap or detergent is needed to get things clean, be it your hands, 
hair, or your laundry. Hard water contributes to scaling in boilers and industrial equipment. Hardness is 
caused by compounds of calcium and magnesium, and by a variety of other metals. Water is an excellent 
solvent and readily dissolves minerals it comes in contact with. As water moves through soil and rock, it 
dissolves very small amounts of minerals and holds them in solution. Calcium and magnesium dissolved 
in water are the two most common minerals that make water "hard."  

The hardness of water is referred to by three types of measurements: grains per gallon, milligrams per 
liter (mg/L), or parts per million (ppm). Typically, the water produced by Fairfax Water is considered 
"moderately hard" to "hard." The table below is provided as a reference. 

 
Water Hardness Scale 

Grains Per Gallon 
Milligrams Per Liter (mg/L)or Parts 
Per Million (ppm) 

Classification 

less than 1.0 less than 17.1 Soft 

1.0 - 3.5 17.1 - 60 Slightly Hard 

3.5 - 7.0 60 - 120 Moderately Hard 

7.0 - 10.5 120 - 180 Hard 

over 10.5 over 180 Very Hard 

Often, when you purchase a new dishwasher or washing machine, the manufacturer has 
recommended settings that depend on the hardness of the water. The table below provides the 
historical range of "hardness" of water in the Fairfax Water system. 

 
Fairfax Water Hardness Scale 

Grains Per Gallon  
Milligrams Per Liter (mg/L) or Parts 
Per Million (ppm) 

Classification 

2.3 - 10.1 40 -172* Slightly Hard to Hard 
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HARD WATER : 

"Water that produces curd with soap and produces very little lather is called hard water. Hard 
water affects cleaning ability of soap." 
   Hard water contains bicarbonate, chlorides and sulphates ( any one or all ) of calcium and 
magnesium . 
 
SOFT WATER: 

"Water that produces lather with soap easily is called soft water. Soft water does not affect 
cleaning action of soap" 
 
HARDNESS OF WATER: 
   There are two types of hard water.
   1. Temporary hard water
   2. Permanent hard water 
 
TEMPORARY HARD WATER: 

 

   "Water that contains bicarbonate of calcium and magnesium or of both is called temporary hard 
water." 
   These bicarbonate are soluble in water and produce corresponding ions. 
Mg(HCO3)2 è Mg+2 +2HCO3

-1 
Ca(HCO3)2 è Ca+2 + 2HCO3

-1 

PERMANENT  HARD WATER: 

   Water that contains chlorides or sulphates of calcium or magnesium or of both is called 
Permanent water. 
CaCl2è Ca+2 + 2Cl-1 
MgSO4 è Mg+2 + SO4

-2 
fact, the United States National Research Council has found that hard water can actually serve as a dietary  
supplement for calcium and magnesium (NRC, 1974). Hard drinking water is generally not harmful to 
one's health but can pose serious problems in industrial settings, where water hardness is monitored to 
avoid costly breakdowns in boilers, cooling towers, and other equipment that handles water. In domestic 
settings, hard water is often indicated by a lack of suds formation when soap is agitated in water, and by 
the 
formation of lime scale in kettles and water heaters. Wherever water hardness is a concern, water 
softening is commonly used to reduce hard water's adverse effects.  ,I  express a doubt about the  effects 
of hard water on  human  health and production and degrees of hardness. Keeping in view of all these 
things the present study was carried out to estimate the amount of hardness in the ground water of these 
areas. 
 

MATERIALS AND METHODS 
 
Thirty samples (30) of ground water were collected from one town and Four  different villages  
Patancheru Mandal, surrounding 4 villages Telangana, India. All the water samples were collected 
aseptically in to sterilized screw capped glass bottles and brought to the laboratory. Hardness of all the 
water samples was tested by using EDTA-tritrimetric method by taking 50ml of water sample into a 
conical flask along with 10ml of ammonia buffer solution and 100-200-mg of Erichrome black- T 
indicator followed by tiatration with EDTA solution present in a burette. End point is noted down by 
changing of the water solution color from wine red to blue and expressed as CaCO3 equivalent in mg/l 
(Standard Methods, 1998). Amount of  Hardness in water is calculated by using the formula 
. 
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RESULTS AND DISCUSSION 
 
The present study had revealed that out of five places, 
 Patancheru (due to industrial pollution) the town had shown high level of hardness compared to four 
villages. In Patancheru town, out of 10 water samples collected, almost all the samples were very   hard 
(20%) and hard water samples (30%). Only few samples were moderately hard water (30%) few of the 
samples were very very hard water (20%) .  
The results of Villages were different from the results of town.  
Five samples were collected from each village. 
 In Khardnoor village, more number of samples had shown hardness between 150-300mg/l of CaCO3 
(56%) i.e.  hard water. Some of the samples had shown moderate hardness (20%) and most of them have 
shown extreme hardness (40%).   
Similar type of results was found in the study of samples of Ghanapur village also. hardness between 150-
300mg/l of CaCO3 (40%) i.e.  hard water. Some of the samples had shown moderate hardness (20%) and 
very few of them have shown extreme hardness (40%).    
In Nandigama village, more number of samples had shown hardness between 150-300mg/l of CaCO3 
(40%) i.e. hard water. Some of the samples had shown moderate hardness (40%) and very few of them 
have shown extreme hardness (20%)  
In Bhanoor village, more number of samples had shown hardness between 150-300mg/l of CaCO3 (40%) 
i.e hard water. Some of the samples had shown moderate hardness (40%) and very few of them have 
shown extreme hardness (20%)  
 Altogether out of 30 samples, most of the samples are hard water (90%) and in that  9samples (30%) are 
found to be very hard water. 
 
 Table showing the results for hardness of different ground water samples 
 
S no Place of Sample 

collection 
No of Samples Classification based on degree of hardness in mg/l 

 No. of samples showing 
different degree of 
hardness 

Percentage of samples 
showing 
different degree of 
hardness 

1 Patancheru 10 S – 0 
MH- 3 
H – 4 
VH – 3 

S – 0 
MH- 30 
H – 40 
VH – 30 

2 Khardnoor 5 S – 0 
MH- 1 
H – 2 
VH – 2 

S – 0 
MH- 20 
H – 40 
VH – 40 

3 Ghanapur 5 S – 0 
MH- 1 
H – 2 
VH – 2 

S – 0 
MH- 20 
H – 40 
VH – 40 

4 Nandigama 5 S – 0 
MH- 2 
H – 2 
VH – 1 

S – 0 
MH- 40 
H – 40 
VH – 20  

5 Bhanoor 5 S – 0 
MH- 2 
H – 2 
VH – 1 

S – 0 
MH- 40 
H – 40 
VH – 20 

 

CONCLUSION 
 
The present study had revealed extreme degrees of hardness is only 30% of the samples which may be 
harmful to the people, but the water showing extreme hardness may show some effect on the body. There 
are both positive and negative effects of using extreme hard water hence awareness must be brought 
among the public. 
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