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A detailed analysis was undertaken to determine the physico-chemical characteristics and pollution level in the sample collected from one
of the distillery situated in the area of Unnao, India. The samples were collected from a fixed spot of the distillery in one year duration from
Jan 2011 to Dec. 2011 at monthly interval. Presence of high chemical load like iron, calcium, magnesium, carbonate, bicarbonate, chloride,
BOD, COD etc. were observed in the discharged effluent of the above stated distillery. High variations were observed according to monthly
level and results showed that there are certain relationships between physico- chemical characteristics of effluents of both positive and

negative.
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Introduction

Water has always played a prominent role in human
civilization. When people first began settling in one place
and growing crops for sustenance, it was invariably near
water sources like rivers, lakes, or groundwater springs.
Water was needed for drinking, preparing food, bathing,
cleaning, irrigating crops, and a variety of other tasks, so it
was important to have ready access to this resource. The
water sources used for supplying water were not always
clean however, and treating drinking water to improve smell,
taste, clarity, or to remove disease-causing pathogens has
occurred in one form or another throughout recorded history.
The quality of water is of vital concern for mankind since it
is directly linked with human welfare. Generally speaking,
water pollution is a state of deviation from the pure
condition, whereby its normal function and properties are
affected. Water quality, characteristics of aquatic
environments arise from a multitude of physical, chemical
and biological interactions. The water bodies, rivers, lake
and estuaries are continuously subject to a dynamic state of
change with respect to their geological age and geochemical
characteristics. This dynamic balance in the aquatic eco-
system is upset by human activities, resulting in pollution
which is manifested dramatically as fish kill, offensive taste
and odor. Effluents generated by industries are sources for a
type of pollution known as industrial pollution.

Distillery effluent is the resulting liquid flow from the
waste water treatment system of the distilleries. Distilleries
are one of the 17 most polluting industries listed by the
Central Pollution Control Board. At present, there are 319
distilleries in India with an installed capacity of 3.29 billion
liter of alcohol. The cane-growing states like Uttar Pradesh
and Maharashtra have the highest installed capacity
constituting more than 40% of the total installed capacity,
followed by Madhya Pradesh (14.2%) and Tamil Nadu
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(9.7%). For every liter of alcohol produced, molasses based
distilleries generate 8-15 L of waste water characterized by
high BOD and high COD.! The total waste water produced
per liter of alcohol production is around 40 to 50 liters.?
About 40.72 million m® spent wash is generated annually
from distilleries in India.?

Materials and Experimental Methods

Samples and sampling sites

Samples were taken from one of the tannery from Unnao
city of India. The samples of effluent were collected from
distillery for one month intervals from the spots fixed. The
samples were collected in glass bottle (1.0 litre) and were
corked immediately. All the samples were brought to the
laboratory and stored at 4 °C temperatures in refrigerator till
the analyses were completed. All chemical analyses were
done in evening or the following days. All four or five
samples of different sites were combined to get an integrated
sample of the water. This sample was used for the tests
given below. The sampling procedure was same as
described in Indian standard methods of sampling and test
for water used in industries, 1.S.1. New Delhi, India.

The physical and chemical characteristics analyzed for the
effluents were color, temperature, pH, carbonate,
bicarbonate, chloride, total alkalinity, nitrite, total hardness,
alkaline hardness, total solids (TS), total dissolved solids
(TDS), total suspended solids (TSS), dissolved oxygen (DO),
oxygen consumed by potassium permanganate, BOD,
calcium, potassium, magnesium, phosphorus, sulfur,
nitrogen, iron and manganese. The pH and temperature
measurements were performed for each of the above given
components were same as described in IBH hand book No.-
8, USDA hand book no.-60° and Laboratory methods for
blue green algae,® Standard methods for sampling and test
for water used in industries, 1SI New Delhi is 2490” and as
earlier used by Mohan® The correlation-ships between
various characteristics of effluent tested were worked out.
The concentration of dissolved oxygen (DO) present in
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effluent samples was estimated by Winkler method. The
alkalinity was analyzed by titrating against sodium
thiosulfate using as indicator.” The BOD, TDS, and TS
determination of effluent samples were carried out using
standard methods.” The determination of COD was carried
out according to Ademoroti.*!

All data were statistically analyzed and tested for
significance at 5% and 10% probability levels. For
significant and highly significant ‘r’ values respectively one
and two asterisks have been used.

Results and Discussion

Result of the analysis of distillery effluents are showed in
Table 1 and their correlation coefficients are given in Table
2 this result shows that the effluents are yellowish color
between the month of November and February while brown
color between the month of April and October with
offensive odor. Temperatures of the effluents are ranges
from 20 °C to 32 °C. pH value of effluent was in slight
acidic range. Amount of dissolved oxygen in effluents are
nil in the month between April and September while very
small amount of dissolved oxygen (DO) were found in the
month between October and March i.e. 0.7 to 2.6 meq.L
while the recommended BIS range is 4-6. The absence or
very small amount of dissolved oxygen is probably due to
high organic load.*> BOD and COD of this analysis is very
high in the month of July i.e. 4400 and 6470 meq.L™
respectively while least value 3550 and 5220 meq.L ™ of
BOD and COD respectively was found in the month of
October. The highest value of total solid (TS) was 2038
meqg.L™" in the month of July while the least value 714
meq.L™ of TS was in the month of February these values of
total solids in distillery effluents was much high from the
BIS recommended range i.e. 100.** Total alkalinity as
CaCO; was found highest value 1345 meq.L ™ in the month
of July where as least value 950 meq.L™ almost similar
results were also obtained by Nagendra Kumar Chaurasia et
al.®® Calcium, potassium, magnesium, phosphorous, sulfur,
nitrogen, iron and manganese were also analyses and their
results are given in table no. 1 values of these elements were
found very much high than the recommended values.

Positive correlationship

Positive correlation coefficients were found between
temperature with each carbonate bicarbonate, chloride,
nitrite, alkaline hardness, TS, TDS, magnesium, nitrogen
and iron. pH with each TS, DO, oxygen consumed by
KMnOQ,, calcium, potassium, magnesium, sulfur, nitrogen
and iron; carbonate with each bicarbonate, chloride, total
alkalinity, nitrite, total hardness and alkaline hardness, TS,
TDS, TSS, BOD, COD, phosphorous, sulfur and
manganese; bicarbonate with each chloride, total alkalinity,
nitrite, TS, TDS, TSS, BOD, COD, calcium, phosphorous,
sulfur and manganese; chloride with each nitrite, total
hardness, alkaline hardness, TS, TDS, TSS, calcium sulfur
and manganese. total alkalinity with each nitrogen, alkaline
hardness, TS, TDS, TSS, BOD, COD, calcium, potassium,
magnesium, sulfur and manganese; nitrite with each of the

total hardness, TS, TDS, TSS, DO, BOD, COD and nitrogen.

total hardness with each of the alkaline hardness, TS, TDS,
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TSS, BOD, COD, calcium, magnesium, phosphorous, sulfur
and manganese; alkaline hardness with each of the TS, TDS,
TSS, BOD, COD, calcium, magnesium, phosphorous, sulfur
and manganese; TS with each of the TDS, TSS, DO, BOD,
COD, phosphorous and sulfur; TDS with each TSS, BOD,
COD, magnesium, phosphorous, sulfur and nitrogen; TSS
with each of the BOD, COD, magnesium, phosphorous,
nitrogen and manganese. DO with each of the calcium,
potassium, magnesium, nitrogen, iron and manganese. BOD
with each of the COD, oxygen consumed by KMnO,
potassium, magnesium, phosphorous, sulfur, nitrogen, iron
and manganese. COD with each of the oxygen consumed by
KMnQ,, calcium, potassium, magnesium, phosphorous,
sulfur, nitrogen, iron and manganese; oxygen consumed by
KMnO, with each of the calcium, potassium, magnesium,
sulfur and nitrogen; calcium with each of the potassium,
magnesium, phosphorous, sulfur, nitrogen, iron and
manganese; potassium with each of the sulfur, nitrogen, iron
and manganese; magnesium with each of the phosphorous,
sulfur, nitrogen, iron and manganese; phosphorous with
each of the sulfur, nitrogen, iron and manganese; sulfur and
nitrogen with manganese.

Negative correlationship

Negative correlation coefficient were found between
temperature with each of the pH, total alkalinity, total
hardness, TSS, DO, BOD, COD, oxygen consumed by
KMnO,, calcium, phosphorous, sulfur and manganese. pH
with each of the carbonate, bicarbonate, chloride, total
alkalinity, nitrite, total hardness, alkaline hardness, TDS,
TSS, BOD, COD and manganese; carbonate with each of
the DO, oxygen consumed by KMnQ,, calcium, potassium,
magnesium, nitrogen and iron. bicarbonate with each of the
total hardness, alkaline hardness, DO, oxygen consumed by
KMnO;,, potassium, magnesium, nitrogen and iron. Chloride
with each of the total alkalinity, DO, BOD, COD, oxygen
consumed by KMnQ,, potassium, magnesium, phosphorous,
nitrogen and iron; total alkalinity with each of the total
hardness, DO, oxygen consumed by KMnQ,, nitrogen and
iron. nitrite with each of the alkaline hardness, oxygen
consumed by KMnQ,, calcium, potassium, magnesium,
phosphorous, sulfur, iron and manganese; total hardness
with each of the DO, oxygen consumed by KMnOy,
potassium, nitrogen and iron; alkaline hardness with each of
the DO, oxygen consumed by KMnQ,, calcium, potassium,
nitrogen and iron; TS with each of the oxygen consumed by
KMnOQ;,, calcium, potassium, magnesium, nitrogen, iron and
manganese; TDS with each of the DO, oxygen consumed by
KMnOy, calcium, potassium, magnesium, nitrogen, iron and
manganese; TSS with each of the DO, oxygen consumed by
KMnOy, calcium, potassium, sulfur and nitrogen; DO with
each of the BOD, COD, oxygen consumed by KMnOy,
phosphorous and sulfur; BOD with calcium. oxygen
consumed by KMnO,, with each of the phosphorous, iron
and manganese; potassium  with magnesium and
phosphorous.  Sulfur with each of the nitrogen and iron;
nitrogen with each of the iron and manganese.

These high value of chemical and physical properties of
effluents shows that the discharging of effluents in river is
very harm full to aquatic as well as human life while loss of
soil fertility of agricultural area causes most probably due to
effluents discharging in these areas.
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Table 1. Analysis of distillery effluents
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* Conrelateon 15 sugodicant at the 003 level 2 -tmded). ** Conclation 1 gipuficaut at the 001 level (2 tailed).
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Figure 1. A comparative chart between important physical
parameters like BOD and COD
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Figure 2. A comparative chart between physical parameters TS,
TDS aﬂqiTSS X- Axis Time interval; Y-Axis Amount in
meq.

Conclusion

The assessment of the distillery effluent is carried out and
observed that the distillery effluent was brown, turbid and
had an offensive odour. The pH of the effluent was found to
be in nearly acidic range. The physical parameters in the
effluent indicates namely total hardness, total suspended and
dissolved solids were at higher level. The chemical
parameters namely COD, BOD, carbonate, bicarbonate,
calcium, magnesium, chloride, potassium, nitrite, sulfur, and
chromium, is found to be higher than the permissible limits
prescribed by the Bureau of Indian Standards (2009).
Distillery pollution readily accelerates to cause deterioration
in ground water quality. Degradation of water quality resists
its use for our daily life and also for aquatic life. This study
will great helpful for developing new techniques for the
treatment of effluent.
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