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ABSTRACT 
The textile effluent containing dye, printing  and processing waste water of Bagru region was 
analyzed to study the concentration levels of different effluents. Water samples were collected 
from twenty different locations in Bagru region and various parameters were analyzed viz pH, 
EC, TDS, TSS, COD, BOD, Nitrates, Phosphates and heavy metals like Cu and Cr. The results 
show extreme variation from the standard WHO specifications. The samples were found to 
contain pH and electrical conductivity in the range 5.40 to 10.34 and 2.19s/cm to 5.85s/cm 
respectively. The concentrations of Biological Oxygen Demand (BOD) and Chemical Oxygen 
Demand (COD) are found unexpectedly very high. A higher concentration of heavy metals was 
also detected. The concentration of nitrates and phosphates were present under the permissible 
limit set by WHO.    
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INTRODUCTION 
.Textile industries are large industrial consumers 
of waters as well as producers of wastewaters 
with the increased demand for textile products.1,2 
However surface water is also being polluted by 
anthropogenic activities and idol immersion. The 
textile industries and its wastewaters have been 
increasing proportionally, making it one of the 
main sources of severe pollution problems 
worldwide. The important pollutants in textile 
effluents are chiefly recalcitrant, organics, colors 
and toxicants. The waste water contains a variety 
of chemicals from the various stages of 
operations which include printing, scouring, 
bleaching and dyeing.3 Large no of dyeing and 
printing industries are located in the various 
districts of Rajasthan viz Barmer, Jaipur, Sikar, 
Jodhpur, Bikaner, Pali, Chittaurgarh, Udaipur, 
Sanganer, Bagru, Bassi, Jairmapura.                                                                                                                                            
Bagru is a rural Indian village located in the 
south-west of Jaipur region at a distance of about 
30 kms from Jaipur city on National Highway 
(NH-8) towards Ajmer. This town is located 
between north latitude 26048’ 07” to 26 050’18” 
and east longitude 275032’07” to 75034’06”. 

Bagru has a unique place in textile  
industry resource. It is known for natural dyes 
and hand block printing. The village had a 
community of chippas who print fabrics by hand. 
Bagru prints are more famous for their 
exceptional quality of being eco-friendly and 
forms the most essential part of the block 
printing industry of Rajasthan. In all there are 
250 printing units It is said that artisans use 
traditional vegetable dyes for printing the cloth. 
Thus, printing in this region is mainly carried out 
by the natural dyes but some enterprises make 
use of synthetic dyes including VAT and AZO 
dyes and mordents. Mordents are used for fixing 
of colours and contain heavy metals like iron, 
copper, chromium, cadmium etc which are toxic 
in nature.  
The coloured effluents of various cluster units 
(dyeing and printing units) of Bagru have got 
much attention to their dual toxicity. Also the 
effluent from these units and industries were 
discharged in open land, agriculture land, thus 
causing an adverse effect on flora, fauna4 and 
general health of residents residing in the 
communities within around the sides, and 
villages downstream.  *Author for correspondence 
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AIMS AND OBJECTIVES 
To analyze various Physico-chemical para-
meters of textile waste water of this area 
popularly known for using eco friendly  natural 
dyes. 

MATERIAL AND METHODS 
Selection of area  
The study area selected was  textile cluster 
units of Bagru region. These clusters units at 
Bagru use lot of water during dye processing 
and then the untreated waste water from these 
units is directly discharged into  the small nalla 
going from their houses which are then 
ultimately drained into bigger nalla. This water 
is used in irrigating agricultural fields located 
inside or near by the bigger nalla. It certainly 
makes the part of food chain. Human beings in 
and around Bagru village in Jaipur district 
consume these vegetables and products of 
other crop plants. In the present context of 
study, particular emphasis is made to find out 
physical and chemical characteristic of water. 
Measurement points for the sampling are 
designated as UN1 to UN20 (Unit No). 
Wastewater samples collected at the dying 
cluster units were designated as UN1 to UN5; 
washing units of dye cloths as UN6 to UN10; 
UN11 to UN15 samples collected from 
common drainage (Big nalla) units at various 
distance and UN16 to UN20 samples were 
collected from farmer’s field.   
Sample collection 
Wastewater samples were collected in plastic 
containers previously cleaned by washing in 
detergent, rinsed with tap water and later 
soaked   in   10% HNO3 and finally rinsed with  

deionised water prior to usage. During 
sampling, sample bottles were rinsed with 
sample water and sample were stored at 40C 
temperature to avoid any change in its 
characteristics.5 
Analysis of Physico-chemical parameters 
The chemicals used were of AR grade. Double 
distilled water is used for the preparation of 
solutions and reagents.  All the parameters 
were analyzed according to APHA manual6 for 
the examination of textile waste water. pH and 
electrical conductivity were carried out by 
using pH-meter and conductivity meter 
respectively. TDS and TSS were determined 
by filtration methods. Chemical Oxygen 
Demand (COD) was determined by the 
Dichromate Reflux Method while Biological 
Oxygen Demand (BOD) was determined by 
the Dilution Method. Nitrate ion and phosphate 
ion were determined by using spectro-
photometer while heavy metals Cu and Cr 
were determined by using Atomic Absorption 
Spectrophotometer (AAS). 
All equipments (Table 1) were checked and 
calibrated according to the manufacturer’s 
specifications. The pH meter was calibrated 
using buffers of pH 4.0 and 7.0; conductivity 
meter was calibrated by using conductivity 
water. The spectrophotometers were checked 
for malfunctioning by passing standard 
solutions of phosphates and nitrates to be 
measured; Blank samples (deionized water) 
were passed between every four measurements 
of effluent samples so as to check for any 
eventual contamination or abnormal response 
of equipment. 

Table 1: Equipments list used in the analysis process 

S/N Equipment Model Manufacturer 
1 pH- meter pH 213 Hanna 
2 Conductivity meter Cc 601 Century 
3 UV-VIS Spectrophotometer 1800 ENG 240V Shimadzu 
4 Digital balance (4 digit accuracy) AB204-S Mettler Toledo 
5 Atomic Absorption Spectrophotometer (AAS) 4141 ECIL 

RESULTS AND DISCUSSION 
The physico-chemical parameters of textile 
effluent (consisting of  dyeing and printing 
waste water) from 20 different locations of  
Bagru village,  Jaipur,  Rajasthan  are  reported  

in Table 2. The experimental results are 
compared with standard data as per WHO. 
Considerable deviations are observed in the 
water quality parameters from the standard 
limits. 
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pH 
pH value of water is influenced by geology of 
catchments areas as well as agricultural runoff 
and buffering capacity of water. The limit of 
pH value for waste water is specified 6 to 9 by 
WHO.7 Measured pH value of water sample 
under study fluctuates between 5.4 to 10.8. The 
value of pH for UN 13, 16, 18 were above the 
maximum permissible limits. The trend of 
pH value shows alkaline trend. Also the heavy 
metal toxicity gets enhanced at a particular pH. 
EC 
The high EC values are harmful for plant 
growth.8 The value of EC were found to be more 
than 3, and is very high at UN 14, 15, 16, 18, 20 
which may be due to the high concentration of 
dissolved salts and ionic substances in the area.9  
Biological Oxygen Demand (BOD) 
It is also taken as a measure of the concentration 
of organic matter present in any water. The 
greater the decomposable matter present, the 
greater the oxygen demand and the greater the 
BOD values.10,11 The concentration of BOD was 
found higher the maximum permissible limits set 
by WHO in all the samples. The concentration of 
BOD was found in the range of 221mg/l to 
699mg/l. This indicates that there could be low 
oxygen available for living organisms in the 
wastewater. Therefore consistent analysis of this 
parameter needs to be encouraged for this textile 
industry effluent. 
Chemical Oxygen Demand (COD)  
High COD levels imply toxic condition and the 
presence of biologically resistant organic 
substances.12-14 The limit of COD concentration 
for waste water is specified 150 mg/L by WHO. 
The concentration of COD was found in the 
range of 1170mg/l to 3998mg/l. The 
concentration of COD was found higher the 
maximum permissible limits set by WHO in all 
the samples. 
Total Dissolved Solid (TDS) and Total 
Suspended Solid (TSS) 
Total Dissolved Solid (TDS) and Total 
Suspended Solid (TSS) detected could be 
attributed to the high color (from the various 
dyestuffs being used in the textile). The 
concentration of TDS and TSS were found in the 
range of 3260mg/l to 17700mg/l and 124mg/l to 
930mg/l.  TDS  concentration was very  high  at   

UN  8,  10,  13,  15 and the highest concentration 
of TSS was found at UN 3, 8, 9, 12, 15, 16 .The 
solids present in the water, besi-des effecting the 
growth of the plants directly, also affects the soil 
structure, permeability and aeration thus 
affecting the plant growth. 
Nitrates 
High nitrate concentrations are frequently 
encountered in textile wastewater as a result of 
ammonium nitrogen. High nitrate levels in 
wastewater could also contribute to 
eutrophication effects, particularly in freshwater. 
The concentrations of nitrates were found in the 
range of 3.719mg/l to 9.135mg/l. The 
concentrations of nitrates were under the 
permissible limits set by WHO in all the samples. 
Phosphates 
The concentrations of phosphate in all the 
samples were ranged from 7.437 to 8.897mg/l. 
which were found to be under the maximum 
permissible limits set by WHO.   
Heavy metals : Cu and Cr  
Besides using natural dyes, the Bagru textile 
units also use mordents and synthetic dyes which 
may contain certain heavy metals; thus the 
samples were analyzed for heavy metals viz Cu 
and Cr. The level of these heavy metals were 
found higher as compare to WHO limits in all 
the collected samples. The concentration of 
heavy metals Cu and Cr were found in the range 
of 2.01mg/l to 4.55mg/l and 2.01mg/l to 
5.87mg/l respectively.  
Statistical analysis 
Correlation studies 
Study of correlation reduces the range of 
uncertainty associated with decision making. The 
correlation coefficient ‘r’ was calculated using 
the equation 

2 2

xyr
x y



  

 

The correlation matrix for the water quality 
parameters are given in Table 3. 
Test of significance of the observed 
correlation coefficients 
Significance of the observed correlation 
coefficient has been tested by using‘t’ test. A 
total of 28 correlations were found between the 
two parameters in which 26 correlations were 
found    to    have    significance   at   95%   level.  
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Negative correlations were found in 13 cases 
between the pH and TSS, between pH and 
BOD, between pH and COD, between pH 
and phosphate, between electrical 
conductance and BOD, between electrical 

conductance and COD, between TDS and 
BOD, between TDS and COD, between TDS 
and phosphate, between TSS and BOD, 
between TSS and COD, between BOD and 
nitrates. 

Table 2 : Physico chemical parameters of textile wastewater samples 

S/N pH EC 
(s/cm) 

BOD 
(mg/l) 

COD 
(ppm) 

TDS 
(ppm) 

TSS 
(ppm) 

Nitrate 
(ppm) 

Phosp 
-hate 
(ppm) 

Cu 
(ppm) 

Cr 
(ppm) 

UN1 7.67 2.42 414 1274 3328 124 3.719 7.895 2.02 3.31 
UN2 8.40 4.59 429 3778 3778 290 6.593 8.234 4.55 2.75 
UN3 7.25 3.65 458 3854 3260 920 7.286 8.325 3.03 2.03 
UN4 7.17 3.51 488 3967 3472 454 9.135 8.790 3.01 2.93 
UN5 6.46 3.52 512 3998 3876 378 6.543 8.897 2.01 2.08 
UN6 6.97 4.09 714 3943 3998 463 6.134 8.875 4.15 3.43 
UN7 6.54 3.66 337 1696 9980 430 6.224 7.895 4.29 3.87 
UN8 5.40 2.70 699 3870 11920 680 7.273 8.234 4.25 3.06 
UN9 6.13 4.44 521 2738 8280 930 7.286 8.325 3.02 3.73 
UN10 6.84 2.19 640 3730 17700 260 7.924 8.790 3.03 3.82 
UN11 6.62 3.67 506 2642 5670 650 7.238 8.897 3.08 3.95 
UN12 7.39 4.98 275 1345 10750 890 6.152 8.875 2.01 3.93 
UN13 10.23 4.13 603 3718 11460 440 6.224 8.897 2.44 4.02 
UN14 8.69 5.29 250 1215 10320 570 7.303 8.245 4.09 4.34 
UN15 7.53 5.50 225 1170 12190 820 7.352 8.455 2.91 4.87 
UN16 10.31 5.85 221 1205 9990 810 7.991 8.780 3.61 2.31 
UN17 7.11 4.11 280 1325 10440 530 7.258 8.874 3.31 2.01 
UN18 10.34 5.85 434 2327 9270 300 7.138 8.897 2.45 3.11 
UN19 8.39 4.96 528 2747 9090 420 7.643 7.437 3.81 3.15 
UN20 7.48 5.64 447 2260 10140 540 7.980 8.285 3.37 3.25 
WHO 6-9 2-3 50 150 1200 100 20 10 1 1 
mean 7.646 4.163 449.05 2640.1 8445.6 544.95 7.0208 8.4451 3.225 3.2975 
S.D. 1.379 1.079 150.116 1138.150 3909.007 235.096 1.079 0.436 0.792 0.794 

Table 3 : Correlation matrix for the waste water quality parameters 

Parameter pH EC TDS TSS BOD COD Nitrate Phasphate 

pH 1 0.5979 0.0930 -0.1777 -0.3275 -0.2529 0.0057 -0.1024 
EC  1 0.1113 0.3437 -0.5549 -0.4642 0.2856 0.0496 

TDS   1 0.1101 -0.0845 -0.2828 0.2746 -0.0328 

TSS    1 -0.2996 -0.0557 0.2636 0.1024 

BOD     1 0.8362 -0.0047 -0.0694 

COD      1 0.2047 0.0541 

Nitrates       1 0.0234 

Phosphate        1 
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CONCLUSION 
Bagru region is well known for using eco 
friendly natural dyes for dyeing and  hand block 
printing, thus the untreated textile effluent should 
be less polluted. but the results show the different 
case as some parameters like TDS, BOD, COD 
and TSS exceeds the WHO limits at significant 
level. Also the concentration of heavy metals 
was found to be high which might be due to the 
use of mordents and synthetic dyes. Although 
heavy metals may be discharged in diluted form 
but these can reach to human beings in a 
concentrated form and also affect the flora and 
fauna of that region.  Thus, there is an urgent 
need for the  proper management of textile 
dyeing and printing waste water of Bagru region.   
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The difference between animals and humans is that animals change 
themselves for the environment, but humans change the environment for 
themselves. 

Ayn Rand 

 


