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The tannery effluent collected at monthly interval from January 2011 to December 2011 and analyzed for its characteristics. Samples were
collected from one of the tannery from Jajmau area of Kanpur city of India. Results of the analysis showed that presence of addition
chemical load like iron, calcium, magnesium, carbonate, bicarbonate, chloride and BOD were found in the discharged effluent of the above
stated tannery. The analysis of various physical and chemical characteristics of tannery effluents showed variations according to month and

results reveals that these are certain relationships between physico-chemical characteristics of effluents both positive and negative.
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Introduction

In global scenario, Kanpur is the top and famous for
tannery industries. The Kanpur city is also known for their
pollution in the world. The main reason of the pollution in
Kanpur is due to the Tannery. Only about 20% of the
chemicals used in the tanning process are absorbed by
leather. Rest of these are released as waste, which is
absorbed by bioaccumulation process in cultivated crops.*?
The wastes from the tannery consist of tanned and untanned
solids, waste effluents, and waste gases.®> Environmental
pollution is one of the major problems of the world which
increases day by day due to urbanization and industriali-
zation. Over the last few decades, large scale usage of
chemicals in various human activities has grown very fast,
particularly in a country like India.* Ground water is of great
importance for potable water supply and also serves for the
agricultural irrigation and industrial production. Ground
water resources are experiencing an increasing threat of
pollution coming from urbanization, industrial development
and agricultural activities.” The global water pollution due to
the increase in number of industries is a serious problem
faced by the modern world.® Release of the effluents in the
receiving water is the major reason for water pollution.
These pollutants find their way to aquatic ecosystem such as
rivers and ponds and lakes, which pose a risk to the health of
human and ecosystem.’Almost all industries discharge water
containing wastes in one stage or another during their
manufacturing process. Industrial waste is not the same in
every case. As a result the presence of pollutants in water
alters different physico-chemical parameters from their
normal prescribed levels.® Negative impacts on water quality
includes increase in turbidity, colour, nutrient load, addition
of toxic and persistent compounds.’ The diversity in
physical, chemical, and biological characteristics of tannery
effluent is so much that each effluent habitat requires a
separate study.
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In the present study an attempt has been made to correlate
chemical properties of polluted water discharged from
tannery.

Materials and Experimental Methods

Samples and sampling sites

Samples were taken from one of the tannery from Jajmau
area of Kanpur city of India. The study was conducted by a
series of following tasks: (i) visit to tanneries and
surrounding areas and (ii) on-site assessments and
interviews with relevant personnel including workers,
managers and other stakeholders.

The samples of effluent were collected from tannery 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 the 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 colour, 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, chromium, potassium, magnesium, phosphorus,
sulfur, nitrogen, iron, and manganese. The pH and
temperature measurements were performed for each of the
above given components were the 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,
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ISI New Delhi is 2490* and as earlier used by Mohan.* The
correlationships between various characteristics of effluent
tested were worked out. The concentration of dissolved
oxygen (DO) present in 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

The physico-chemical characteristics of the tannery
effluent were found to be highly variable monthly (Table 1).
The following relationships between the characteristics were
found (Table 2).

Table 1. The physico-chemical characteristics of the tannery effluent.
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Positive correlation-ships

Positive  correlation-ships were observed between
temperature with nitrite; pH with each total solids, total
chromium, dissolved oxygen and oxygen consumed by
KMnQ,; carbonate with each bicarbonate, chloride, total
hardness, alkaline hardness, total solids and total suspended
solid; bicarbonate with each chloride, total hardness,
alkaline hardness and total solids, total dissolved solids and
total suspended solids; chloride with each nitrite, total
hardness, alkaline hardness, total chromium, total solids and
total suspended solid; total alkalinity with each nitrite, total
chromium and total dissolved solids; total hardness with
each alkaline hardness, total solids, total dissolved solids
and total suspended solid; nitrite with each total chromium,
total dissolved solids and BOD; alkaline hardness with total
suspended solid, total solid, total dissolved solid; total solids
with each total dissolved solids, total suspended solid,
dissolved oxygen and BOD; J.C. Akan et al. have also been
studies a positive correlation between these parameters™
total dissolved solids with total suspended solid; dissolved

Period of Characteristics of effluent
sample Colour Temp. | pH > " Lo TS TDS TSS
0 = 4] = 0O
= o | 8 E £ | EQ
= 2|8 |=8|5 |Eg g%
£ 8|2 |ES|E |ES|Z2¢
O o O & | - & | <2
meq. L
Jan. 2011 Brown 23.7 52 |31 |20 | 277 | 1336 14.35 3500 710 | 1072 10460 625
Feb. 2011 Gray 24.0 46 |23 |15 | 341 | 1260 15.76 3400 670 | 741 10670 727
Mar. 2011 Brown 24.5 47 |50 |13 | 256 | 1372 13.70 2400 760 | 1062 10350 635
Apr. 2011 Light Brown 225 59 |54 |49 | 275 | 1436 15.35 2700 570 | 1970 10675 725
May. 2011 Brown 30.6 48 |43 |57 | 293 | 1251 16.65 2500 630 | 1862 10255 875
Jun. 2011 Brown 32.0 37 |51 |12 |23 | 1382 13.75 2400 550 | 1859 10560 805
Jul. 2011 Brown 27.0 48 |43 |39 | 283 | 1347 14.25 2960 578 | 2065 10670 887
Aug. 2011 Brown 29.4 46 |52 |41 | 267 | 1293 16.65 3400 560 | 1852 10340 783
Sept. 2011 Brown 23.0 46 |57 |29 |231 | 1380 12.76 2800 570 | 1870 10565 793
Oct. 2011 Brown 28.0 42 |43 |48 | 263 | 1140 16.35 2700 540 | 1472 10375 855
Nov. 2011 Gray 22.8 45 |12 |29 | 288 | 993 15.65 2600 630 | 769 10445 731
Dec. 2011 Deep Brown 20.7 49 |17 |57 | 267 | 1149 13.79 2630 576 | 842 10670 767
Table 1. (cont.)
Period of Characteristics of effluent
sample Colour DO |[Bob|cob[® Jca |K [Mg [P s [N | Fe Mn
megq. L mg L™ effluent
Jan. 2011 Brown 0.4 876 | 4435 | 2.3 | 575 | 489 385 375 240 | 2031 6.80 1.58
Feb. 2011 Gray 1.5 965 | 4485 | 3.2 | 595 | 665 380 145 162 | 1167 7.52 1.76
Mar. 2011 Brown 1.7 886 | 4815 | 1.6 | 535 | 940 364 276 292 | 1074 | 5.85 0.50
Apr. 2011 Light Brown 0.2 835 | 4515 | 1.6 | 575 | 689 362 256 264 | 1068 6.75 2.85
May. 2011 Brown 05 935 | 4456 | 2.2 | 650 | 849 385 194 83 1167 5.30 1.90
Jun. 2011 Brown 0.7 856 | 4845 | 2.7 | 535 | 972 364 183 635 | 1179 6.50 3.82
Jul. 2011 Brown 15 945 | 4879 | 23 | 570 | 764 352 62 84 1176 7.75 0.87
Aug. 2011 Brown 1.8 985 | 4750 | 3.2 | 556 | 872 379 182 182 | 1085 6.45 2.45
Sept. 2011 Brown 0.3 1125 | 4625 | 25 | 575 | 870 355 169 172 | 1065 5.70 1.40
Oct. 2011 Brown 0.6 945 | 4435 | 2.2 | 535 | 962 352 132 175 | 1165 7.30 0.80
Nov. 2011 Gray 1.2 958 | 4345 | 3.6 | 680 | 582 372 143 162 | 1056 5.45 2.30
Dec. 2011 Deep Brown 1.8 923 | 4390 | 21 | 570 | 868 342 147 252 | 1345 6.50 0.75

& Oxygen consumed by KMnQy, in 3 hrs.
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Table 2. Correlation coefficients.
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S = O I O < 4 = [ < T [ [= [
Temp. -0.88* +0.79 +0.919* +0.034 -0.256 +0.856* +0.866* -0.185 +0.133 +0.053 +0.034 -0.042
pH -0.78 -0.693** | -0.577* -0.357** | -0.542 +0.578 -0.764* -0.978** | +0.787 -0.497 -0.878*
COs* +0.882* +0.877* +0.166 +0.442 +0.645% +0.787* +0.977* +0.844* +0.388 +0.822*
HCO;™ +0.683* +0.353 +0.387 +0.432 +0.876 +0.958* +0.833* -0.598 +0.897*
cr -0.022 +0.863* +0.654* +0.565 +0.787 +0.643* +0.186 +0.586
Total +0.577 +0.675 -0.553* +0.296 +0.415* +0.765 +0.544*
Alkalinity

NO,” +0.234 +0.528* -0.615* +0.966* +0.616 +0.397
Total Cr +0.342 +0.543 +0.675 +0.342 +0.345
Total +0.822* +0.875* +0.565 +0.833*
Hardness
Alkaline +0.323 +0.434 +0.866*
Hardness

TS +0.612 +0.844*
TDS +0.686*
Table 2. (cont.)

§ 3 >

§ o] 8 8 § % % =] =

g a @ O SESZ | S X s o » z s s
Temp. -0.133 -0.155* -0.078 -0.168 -0.279** | -0.412** | +0.292 -0.191 -0.143 +0.317 +0.435 -0.471**
pH +0.858* -0.038 -0.086 +0.953*% +0.257 +0.286* +0.270 -0.313** | +0.032 +0.238 +0.317* -0.196*
Co -0.978** | +0.044 +0.136 -0.957** | -0.375 -0.033 -0.191 +0.066 +0.062 -0.146 -0.456** | +0.126%
HCOs™ -0.986** | +0.231* +0.326% -0.945%* | +0.355* -0.434* -0.218* +0.171 +0.091 -0.383** | -0.494* +0.124*
cr -0.822* -0.066 -0.147 -0.202 +0.322% -0.355%* | -0.236* -0.029 +0.031 -0.169 -0.459% +0.178%
Total -0.055 +0.244* +0.068* -0.076 +0.244 +0.075 +0.281 +0.328 +0.298* -0.189* -0.329*% +0.046
Alkalinity

NO,~ +0.545% +0.775* +0.871* -0.964** | -0.658** | -0.566** | -0.860** | -0.524** | -0.115 +0.139* -0.937** | -0.581**
Total Cr -0.678* +0.256* +0.045* -0.784** | -0.765* -0.756** | -0.645** | -0.657** | +0.432* +0.875*% +0.835* +0.463*
Total -0.646 +0.075 +0.189 -0.724* -0.197 -0.168* -0.089 +0.143 +0.163 -0.211 -0.538** | +0.289*
Hardness

Alkaline -0.966* +0.233* +0.742*% -0.928** | -0.357** | -0.484** | +0.323* +0.170 +0.071 -0.313* -0.465** | +0.132
Hardness

TS +0.864* +0.119 +0.267 -0.946* -0.353** | -0.168 -0.260* +0.152 +0.034 -0.150 -0.398** | -0.054
DS -0.478 +0.232% +0.063* -0.313 -0.256 -0.298* +0.093 +0.459* +0.169 +0.139 -0.186 -0.186*
Tss -0.877* +0.143* +0.647* -0.778** | -0.364** | -0.321* -0.355* +0.143 -0.093 +0.049 -0.511** | +0.128
DO +0.044 -0.180 +0.957** | +0.357* +0.313* +0.244% -0.094 -0.136% +0.228* +0.486* +0.045
BOD +0.357* -0.132 -0.063 +0.068 +0.051 +0.112 +0.029 +0.061 +0.262 +0.126
coD +0.243 +0.087 +0.352* +0.675* +0.142* -0.812** | +0.087 +0.176* +0.064
0, cons.? +0.322* +0.290* +0.280* -0.022 +0.032 +0.384* -0.378* -0.197
Ca +0.592* +0.568* +0.186 +0.651* +0.271* +0.025 +0.434*
K -0.134* -0.061 +0.184 +0.255 +0.183 +0.126
Mg +0.514* +0.759* +0.275 +0.358* +0.386*
p +0.487* +0.219% +0.296* +0.519*
S -0.071 -0.290%* | +0.433*
N -0.045 -0.097
Fe +0.079
20, consumed by KMnO,,
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oxygen with oxygen consumed by KMnQ,; calcium with
each potassium, phosphorus, nitrogen, iron, magnesium and
sulfur; magnesium with sulfur, nitrogen, iron and
manganese.

Negative correlation-ships

Negative correlation-ships were observed between pH
with each carbonate, bicarbonate, chloride, total hardness,
alkaline hardness, total dissolved solids and total suspended
particles; carbonate with dissolved oxygen calcium
potassium, magnesium, nitrogen, iron and oxygen consumed
by KMnQO, chloride with potassium, magnesium,
phosphorus, dissolved oxygen, oxygen consumed by
KMnQO,, and BOD; nitrite with each oxygen consumed by
KMnOQO,, potassium, magnesium, phosphorus, sulfur, iron
and manganese; total solids with oxygen consumed by
KMnQy, calcium, potassium, magnesium, nitrogen, iron and
manganese. Similar results have also observed by Piyush et
al. during their study of impact of distillery effluent on seed
germination behaviour.*®

Conclusion

The assessment of the tannery industry effluent is carried
out and observed that the tannery industry effluent was
brown, turbid, and had an offensive odour. The pH of the
effluent was found to be in acidic range. The physical
parameters studied in the effluent 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 much above the
permissible limits prescribed by the Bureau of Indian
Standards (2009). Tanneries pollution readily accelerates to
cause deterioration in ground water quality. The poor quality
of water resists its use for our daily life and also for aquatic
life. This study will helpful for developing new techniques
for the treatment of effluent.
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