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ABSTRACT 
The present paper deals with the study of corrosion in domestic appliances named geyser and 
water bath. A geyser is considered to be spring characterized by intermittent discharge of water 
ejected turbulently and accompanied by a vapour phase (steam) whereas water bath is one 
appliance which is used in laboratory. In both the appliances the used water was tap water and 
borewell water. The grey water quality status of both the appliances had been studied. The water 
samples collected from both the appliances were analyzed for important physico-chemical 
parameters such as pH, conductivity, TDS, total alkalinity, total hardness, chloride, iron, sulfate, 
phosphate and nitrate etc. The samples analyzed were compared with tap water and bore well 
water sample before the water was used in the appliances and the recorded values of all the 
parameters for grey water samples was found to be within the permissible limit whereas pH, 
TDS, Total Hardness,  and Chloride was above the permissible limit. The samples analyzed for 
the grey water samples were compared with the SAWQG standard. The study also helped to 
suggest the means to get better eco remediation measures. 

Key Words : Domestic appliances, Water bath, Geyser, pH, Chloride 
 

INTRODUCTION 
The study area selected was appliances like 
geyser and water bath. The location of both the 
appliances was one from residential and the other 
from institutional laboratory. The water used in 
geyser was MIDC water whereas the water used 
in water bath was borewell water. This indicates 
that the environmental conditions of both the 
locations of appliances were totally different.1 
The latitude longitude and relative humidity of 
the appliances selected area was found to be 
same as highlighted above. E. Freidlers study 
reveals that a sampling crusade was conducted in 
order to distinguish the quality and quantity of 
individual domestic greywater streams. Di-
fferent scenarios of inclusion and exclusion of 
various greywater streams were explored. The 
onsite treatment of grey water and reuse of the  

water is discussed in detail.2 Faber Maunsell  the 
study reflects on the three different types of 
waste water i.e.  grey water, black water and rain 
water stating that this waste waters can be used 
in the water recycling systems. The study also 
focuses that the waste waters after recycling can 
be reused for various purposes. The environment 
agencies study (NWDMC) highlighted about the 
grey water as waste-water from showers baths 
and hand basins only.3 The paper focuses on 
systems for domestic uses, systems available, 
design, maintenance requirements and issues 
related to environment. 

AIMS AND OBJECTIVES 
To survey the outline of appliances selected. 
To fix the sampling station for the collection of 
grey water sample from both the appliances. 
To assess the status of grey water samples coll-
ected and their contribution to corrosion.  *Author for correspondence 
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MATERIAL AND METHODS 
The grey water quality status of both the appli-
ances water bath and geyser had been studied. 
The water samples collected from both the ap-
pliances were analyzed for important physico-
chemical parameters such as pH, conductivity, 
TDS, total alkalinity, total hardness, chloride, 
iron, sulfate, phosphate and nitrate etc. The 
samples analyzed were compared with tap 
water and bore well water sample before the 
water was used in the appliances and the 
recorded values of all the parameters for grey 
water samples was found to be within the 
permissible limit whereas pH, TDS, Total 
Hardness,  and Chloride was above the 
permissible limit. The samples analyzed for the 
grey water samples were compared with the 
(SAWQG) standard. 

RESULTS AND DISCUSSION 
pH 
The pH value of water samples collected from 
geyser and water bath varied from 7.17 to 7.91 
and 7.09 to 8.5 whereas the pH value of tap 
water was 7.18 to 7.56 and 6.2 to 7.4. The val-
ues were compared with tap water and bore-
well water. It was found that both the values of 
water samples collected from the appliances 
were more than that of tap water and borewell 
water. In both the appliances, it was found that 
the value of pH is slightly alkaline it indicates 
that all the dissolved minerals present in the 
water are responsible for contributing to hard-
ness scale. As the parts used in the equipments 
are mild steel and stainless steel, in order to 
stop scale formation the cycle of concentration 
should be maintained properly. E. Friedler  has 
studied and commented on the water quality of 
individual domestic greywater streams. 
Conductivity 
The conductivity of water collected from 
geyser and water bath varied from 0.09 to 0.2 
micro siemens/cm and 0.6 to 0.7 micro sieme-
ns/cm, whereas the value of tap water ranged 
from 0.09 to 0.11microsiemens/cm and 0.6 to 
0.67 micro siemens. The conductivity is gene-
rally increased when the temperature increases 
and is affected by nature of ions and viscosity 
of water. Hence the temperature has to be mai-
ntained properly for keeping the appliances 
free from scale formation. 

Total dissolved solids 
The TDS content of geyser water sample and 
water bath sample varied from 290 to 1400 
mg/l and 320 to 1420 mg/l whereas the value 
of tap water ranged from 210 to 403 mg/l and 
100 to 403 mg/l. The total dissolved solids in 
both the appliances are exceeding its permiss-
ible limit as per SAWQG standard high TDS 
levels indicate that the water is hard water 
which lead to the formation of scale build up in 
the parts of the appliances and palatability inc-
reases (department of water affairs and fores-
try-domestic use, 1996) hence it should be ch-
ecked very frequently in order to prevent the 
adverse effects. 
Total hardness 
The total hardness content of geyser water 
sample and water bath sample varied from 43 
to 260 mg/l and 243 to 270 mg/l where as the 
value of tap water and bore-well water ranged 
from 30 to 134 mg/l and 143 to 240 mg/l. The 
values of total hardness of water samples of 
both the appliances are within the permissible 
limit. The increase in the value results to form-
ation of scale and restricts the flow of water in 
pipes especially in the geyser the deposits may 
prejudice the flow of heat into water. It also 
reduces the efficiency of heating and permits 
the metal geyser apparatus to overheat which 
will lead to failure of the geyser appliance. 
Hence the hardness should be checked and the 
level to be maintained. The hardness may be 
beneficial in some circumstances. It reduces 
the access of heavy metals from the pipes to 
the water and prevents the corrosion in the 
pipes by forming a thin layer of scale. United 
states water quality association studied on the 
same parameters and stated that the increase in 
hardness content will lead to scale formation in 
the appliances. 
Chloride 
The chloride content of both the water samples 
collected from geyser and water bath varied 
from 39 to 389 mg/l and 47 to 225.7 mg/l 
where as when it was compared with tap water 
and borewell water the value ranged from 38.3 
to 71 mg/l and 34.2 to 141 mg/l. The values of 
geyser water samples are above the 
permissible limit as per SAWQG standard. The 
exceeded value lead to pitting corrosion in 
most of the appliances by enhancing the shape 
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and development of pits by an autocatalytic 
process as result the life time of domestic 
appliance will be shortened due to corrosion. 
Paul Hirtz, Cliff Buck and Russell Kunzman, 
reflects that increase in chloride content leads 
to corrosion in the appliances.4 
Alkalinity 
The phenolphthalein alkalinity of water samp-
les collected from geyser and water bath was 
nil and 10mg/l whereas the total alkalinity 
varied from 54 to 147 mg/l and 100 to 415 
mg/l. The phenolphthalein alkalinity of the tap 
water sample was nil and 10mg/l whereas the 
total alkalinity values ranged from 50 to 114 
and 160 to 600 mg/l. Scaling tends to be the 
result of water with a high hardness.5 Hard 
water typically contains lot of calcium compo-
unds which can precipitate out as calcium car-
bonate. However if the hardness in the water is 
primarily noncarbonate, the chlorate and sul-
fate ions will tend to keep the calcium in 
solution and will prevent scale formation. The 
high alkalinity6 is more probable for scale for-
mation even at a quite low pH. In fact low alk-
alinity waters not have the buffering ability to 
deal with acids, hence it can easily lead acidic 
and corrosive. The alkalinity is a measure of 
how simply the pH of the water can be distor-
ted, so it can be considered to be a mitigating 
control with regards to pH.7 
Iron 
The Iron content of water samples collected 
from geyser and water bath was 0.1 to 2.2 mg/l 
and 1.2 to 2.8 mg/l whereas the tap water value 
ranged from 0.95 to 1.7 mg/l and 0.6 to 1.4 
mg/l. The iron content of both the water sam-
ples collected from geyser and water8 bath as 
per SWQG standard. The exceeded value leads 
to corrosion in equipments. There are some 
microorganisms which are responsible to utili-
ze dissolved iron as an energy source and 
convert ferrous into ferrous hydroxide which 
gives a rusty appearance to water.9 Bacterial 
colonies are also responsible to cause problems 
in equipments. The process may go on until the 
corrosion gets completed hence the iron 
content should be checked and controlled pro-
perly. E. Larson has highlighted on the corro-
sion by domestic waters.10 
 

Phosphate 
The phosphate content of the water samples 
collected from geyser and water bath was 0.08 
to 0.3mg/l and 0.2 to 0.7 mg/l whereas the tap 
water value ranged from 0.07 to 0.1 mg/l and 
0.09 to 0.1mg/l. The increase in phosphate co-
ntent leads to acidic phosphate content.11 
Sulfate 
The sulfate content of the both the water samp-
les collected from geyser and water bath 5 to 9 
mg/l and 20 to 25 mg/l whereas the tap water 
value ranged from 4 to 6 mg/l and 20 to 24 
mg/l. The sulphate was found to be within the 
permissible limit as per SWQG standard and 
the increase value is responsible for contribu-
ting to corrosion in the parts of the equipment.  
Nitrate 
The nitrate content of the water samples colle-
cted from geyser and water bath was nil and 
samples collected from tap water was also nil. 
The increase in nitrate content leads to crevice 
corrosion in the parts of the domestic applia-
nces.12-19 

CONCLUSION 
The study carried out on the water samples 
collected from both the appliances shows that 
except TDS, chloride (grey water-1) and iron 
content all the physico-chemical parameters 
are within the permissible limit. pH is slightly 
alkaline which indicates that dissolved minera-
ls are present in the water samples which may 
lead to hardness scale in the appliances. The 
iron is higher than the recommended value 
which too indicates that it would lead to corro-
sion in the parts of the appliances. During the 
study rust formation was seen on the applian-
ces. Among all the parameters variations was 
seen which indicates that the quantity and 
quality of water samples differ in their charact-
eristics and their discharge are also different. It 
is seen that if the cycle of concentration is not 
maintained properly hence the values of para-
meters increases. In order to maintain the 
levels of parameters and avoid scaling and cor-
rosion on the appliances routine wise cycle of 
concentration should be maintained. The grey 
water can be reused for gardening purpose and 
c to irrigate vegetable plant as far as the grey 
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water doesn’t harm the edible parts of the 
plant. 
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