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Abstract: The research aim is to the treatment of industrial dyeing waste water for the analysis of improved water treatment
using natural coagulants. For waste water treatment, natural coagulants such as Strychnos potatorum (nirmali seeds) and
Eirchorrnia crassipes (water hyacinth) are used. We have test the various properties of dyeing waste water before and after
treatment like pH, sulphates, chlorides, total solids, total suspended solids (TSS), total dissolved solids (TDS), acidity, alkalinity,
optimum coagulant dosage (jar apparatus), biological oxygen demand (BOD) and chemical oxygen demand (COD) .The test
results showed that natural coagulants produce better results when used alone or in conjunction with the chemical coagulant
alum. Since the natural coagulant generates less floc, the cost of sludge treatment is reduced. Water hyacinth outperforms
nirmali seed in terms of natural coagulants. Natural coagulants may be used to manage and treat the dyeing waste water,
anywhere there is an abundance of it.
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I. INTRODUCTION

The contaminants in tannery wastes are inorganic, organic, and radioactive, and they must be thoroughly treated before disposal to
avoid physical, chemical, and biological contamination of the receiving body of water. Every day, tannery wastewater with high
concentrations of dissolved solids, suspended solids, chloride, colour, ammonia, and other contaminants is discharged into the
receiving water. This document is a template. Industrial wastewater pollution is a big issue all over the world. In developing
countries such as India, approximately 10% of industrial wastewater is treated before disposal. However, the remaining 90% of
industrial wastewater is normally discharged untreated. Natural and Chemical Coagulants used for those projects. The main
objective of this study is to evaluate the potential of Strychnos potatorum and Eirchorrnia crassipes as a natural coagulant in Dyeing
industry waste water Treatment. The results are compared with Water treatment by Chemical Coagulant.

1. LITERATURE REVIEW

Amirreza Talaiekhozani et al., (2020) Found that the efficiencies of COD removal by the UV/TiO2/Electroflotation microreactor are
approximately 25% higher than those by the UV/TiO2 microreactor and are more than 81% higher than those by the UV
microreactor, using the HRTs of 15 and 30 min. The use of UV/TiO2/Electroflotation process could be useful for the treatment of
high organic content wastewater to contribute to advanced wastewater technology needed in the future.

Pinapala Chanikya et al., (2021) found that Instantaneous current efficiency was found to increase with increase in persulfate
concentration and with reduction in COD. EAOP followed by EC was found to be better approach than EC followed by EAOP as
the former combination yielded higher COD reduction of 93.5% with lesser specific energy consumption and lesser sludge
generation. Sludge generated after the treatment process was characterized using scanning electron microscopy (SEM), energy
dispersive X-ray spectroscopy (EDS) and X-ray powder diffraction (XRD) techniques.

Yigian Yuan et al., (2020) found that the treatment process and effluent, trichlorobenzene is the main pollutant and accounted for
39.51% of all CB. CB removal was found only in the anaerobic system, while the aerobic system did not have the corresponding
removal effect on CB and total organic carbon. According to ecological risk assessment, CBs in effluent has not been found the
significant potential harm to human health (AS < 1), but posed moderate ecological risk to aquatic ecosystem (RQs > 0.1).

IHHLLMATERIALS USED
A. Chemical Coagulant
Alum used as a chemical coagulant for this work. When alum is added to water, it reacts with the water and results in positively
charged ions. The ions can have charges as high as +4, but are typically bivalent.
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B. Natural Coagulant

1) Strychnos Potatorum: Strychnos potatorum (nirmali) is a medium-sized tree native to southern and central India, Sri Lanka, and
Burma, and is primarily used as a traditional medicinal extract. According to Sanskrit writings from India, the seeds were used
to explain turbid surface water over 4000 years ago, making them the first known plant-based coagulant used for water
treatment.

Figure 1: Strychnos potatorum

2) Eichorrnia Crassipes: Water hyacinth can reach a height of 1 metre above the water's surface thanks to its long, dense, glossy,
ovate leaves. Water hyacinth is a free-floating perennial aquatic plant (or hydrophyte) native to South America's tropical and
subtropical regions.

Figure 2: Eichorrnia crassipes

C. Preparation of Natural Coagulant

1) Strychnos Potatorum

a) The seeds of the tree is collected and dried in sunlight.
b) Then the seeds are powdered and used as a coagulant.

Figure 3: Powdered form of Nirmali seeds
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2) Eichorrnia Crassipes

a) The collected water hyacinth root was extensively washed with tap water to remove soil and dust.

b) The dried water hyacinth roots were sliced into pieces.

¢) The sliced material was dried by exposure to the sunlight for 3days and subsequently at 80c for 3 hour in a hot air convection
oven.

d) The dried material was milled into a powder using ‘domestic mix’

e) The powder is used as coagulant and ready for use.

Figure 4: Powdered form of Water hyacinth

IV.EXPERIMENTAL INVESTIGATION

A. Jar Test

The following procedure followed to test waste water suing jar test apparatus. Take 0.5 litter of sample in 4 beakers and keep in jar
test apparatus. Switch on the motor and adjust the speed of the paddles.

1) Add various doses of alum (i.e.) Iml, 2ml, 3ml, 4ml to different beakers.

2) Allow flash mix rapidly for 1 minute

3) Reduce the speed of the paddles and continue it for 10 minutes

4) Switch off the motor and allow the solution to settle for 20 minutes

5) Measure the amount of sludge produced at the bottom

6) Draw the graph between amounts of alcohol added to sludge produced. From the notes the ideal dosage of coagulant.

Figufe 5: Jar test

B. Characteristics of Dyeing Waste

The properties of Dyeing industry waste water before treatment test and the results shows that, the dyeing industry waste have pH
7.35, Turbidity 15 NTU, Chlorides 767 mg/lit, Alkalinity 134 mg/lit, Acidity 131 mg/lit, total Suspended Solids 2581 mg/lit, Total
Dissolved solids 1765 mg/lit, Biological Oxygen demand 690 mg/lit and Chemical oxygen demand 1932 mg/lit.
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C. Dosage of Chemical and Natural Coagulants

The results of this experiment indicate that natural coagulants outperform alum. According to the findings, Eichorrnia crassipes
(water hyacinth) outperforms Strychnos potatorum (nirmali seeds). It lowers the pH and turbidity of the waste water. The water used
for treatment in this case is washing water from the textile industry. This water can be used for washing, watering, and other uses
after it has been handled. The dosage of chemical and mineral Admixture given in following table 1 to 3 respectively.

S. Coagulant Floc
No dosage(gm) formation(ml)
1 0.5 15
2 1 25
3 15 30
4 2 38

Table 1: Optimum Dosage of Chemical Coagulant

S. Coagulant dosage Floc
No (gm) formation(ml)
1 3 18
2 3.5 10
3 4 15
4 4.5 20

Table 2: Optimum Dosage of Strychnos potatorum

S. Coagulant dosage Floc
No (gm) formation(ml)
1 4 8
2 5 18
3 6 20
4 7 25

Table 3: Optimum Dosage of Eichorrnia crassipes

Efficiency of Chemical and natural coagulant in treating dyeing waste were given below as figures. The results shows that there was
a increase in efficiency while using alum as chemical coagulant in treating industrial waste water by comparing natural coagulant.

B Phresults W Efficiency value B Turbidity MEfficiency value

Before Chermnical Nirmaliseeds ~ Water hyacinth Before Chemical Nirmaliseeds ~ Water hyacinth
treatment coagulant treatment coagulant
Figure 6: efficiency value of pH in waste water Figure 7: efficiency value of Turbidity in waste water
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Before Cchemical Mirmnzliseeds  water hyacinth Before Chemical Mirmaliseeds  water hyzcinth
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Figure 8: efficiency value of Chlorides in waste water ~ Figure 9: efficiency value of Alkalinity in waste water

mAckdity m Effidency% mTotalsofids  m Efficiency value|¥)

Illl_lllL/

Before Chemical Mirmzliseeds  Water hyacinth Before Chemical Mirmaliseeds  wWater hyacinth
trestment coagulant trestment coagulant

Figure 10: efficiency value of Acidity in waste water ~ Figure 11: efficiency value of TSS in waste water

V. CONCLUSION

The following conclusions drawn at the end of this current study

A

B.

C.

[t

[2]

(3]

Natural coagulants extracted from plant sources reflect a significant advancement in “‘grassroots' sustainable environmental
technology since it focuses on improving the quality of life for underdeveloped communities.

By using Eichorrnia crassipes as a natural coagulant, the treated waste water produces better results. The best results are
obtained by combining natural coagulants in the proper proportions and determining the optimal coagulant dose.

The use of Eichorrnia crassipes decreases the amount of sludge generated in waste water treatment compared to chemical
coagulants, and it is environmentally friendly and biodegradable.

REFERENCES
Amirreza Talaiekhozani, Mohammad Reza Mosayebi, Mohamad Ali Fulazzaky, Zeinab Eskandari, Reza Sanayee,Combination of TiO2 microreactor and
electroflotation for organic pollutant removal from textile dyeing industry wastewater,Alexandria Engineering Journal,Volume 59, Issue 2, 2020,Pages 549-
563,ISSN 1110-0168, https://doi.org/10.1016/j.aej.2020.01.052 .
Pinapala Chanikya, P.V. Nidheesh, D. Syam Babu, Ashitha Gopinath, M. Suresh Kumar,Treatment of dyeing wastewater by combined sulfate radical based
electrochemical advanced oxidation and electrocoagulation processes, Separation and Purification Technology,Volume 254,2021,117570, ISSN 1383-5866,
https://doi.org/10.1016/j.seppur.2020.117570 .
Yigian Yuan, Xun-an Ning, Yaping Zhang, Xiaojun Lai, Danping Li, Zili He, Xiaohui Chen,Chlorobenzene levels, component distribution, and ambient
severity in wastewater from five textile dyeing wastewater treatment plants,Ecotoxicology and Environmental Safety,Volume 193, 2020,110257,ISSN 0147-
6513, https://doi.org/10.1016/j.ecoenv.2020.110257 .

©NRASET: All Rights are Reserved

2458



[5]

[6]
[’
(8]
[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.429
Volume 9 Issue V May 2021- Available at www.ijraset.com

Zhishu Liang, Jijun Wang, Yuna Zhang, Cheng Han, Shengtao Ma, Jiangyao Chen, Guiying Li, Taicheng An,Removal of volatile organic compounds (VOCs)
emitted from a textile dyeing wastewater treatment plant and the attenuation of respiratory health risks using a pilot-scale biofilter, Journal of Cleaner
Production,Volume 253,2020,120019, ISSN 0959-6526, https://doi.org/10.1016/j.jclepro.2020.120019 .

Tao Wang, Xiaomin Tang, Shixin Zhang, Jie Zheng, Huaili Zheng, Ling Fang, Roles of functional microbial flocculant in dyeing wastewater treatment:
Bridging and adsorption,Journal of Hazardous Materials,Volume 384, 2020,121506,ISSN 0304-3894, https://doi.org/10.1016/j.jhazmat.2019.121506 .

Hualing Cai, Jieying Liang, Xun-an Ning, Xiaojun Lai, Yang Li,Algal toxicity induced by effluents from textile-dyeing wastewater treatment plants,Journal of
Environmental Sciences,Volume 91,2020,Pages 199-208, ISSN 1001-0742, https://doi.org/10.1016/j.jes.2020.01.004 .

Hongjie Zhou, Lyu Zhou, Keke Ma,Microfiber from textile dyeing and printing wastewater of a typical industrial park in China: Occurrence, removal and
release,Science of The Total Environment,VVolume 739, 2020,140329,ISSN 0048-9697, https://doi.org/10.1016/j.scitotenv.2020.140329 .

Aminoddin Haji, Maryam Naebe,Cleaner dyeing of textiles using plasma treatment and natural dyes: A review,Journal of Cleaner Production, Volume
265,2020,121866,ISSN 0959-6526, https://doi.org/10.1016/j.jclepro.2020.121866 .

Thu Huong Nguyen, Takahiro Watari, Masashi Hatamoto, Dausike Sutani, Tjandra Setiadi, Takashi Yamaguchi,Evaluation of a combined anaerobic baffled
reactor-downflow hanging sponge biosystem for treatment of synthetic dyeing wastewater,Environmental Technology & Innovation, Volume
19,2020,100913,ISSN 2352-1864, https://doi.org/10.1016/j.eti.2020.100913 .

Mir Ferdous Chowdhury, Shahjalal Khandaker, Forkan Sarker, Aminul Islam, Mir Tamzid Rahman, Md. Rabiul Awual,Current treatment technologies and
mechanisms for removal of indigo carmine dyes from wastewater: A review, Journal of Molecular Liquids,Volume 318,2020,114061,ISSN 0167-7322,
https://doi.org/10.1016/j.molliq.2020.114061 .

Lijun Meng, Minjie Wu, Haisheng Chen, Yu Xi, Manhong Huang, Xubiao Luo, Rejection of antimony in dyeing and printing wastewater by forward
osmosis,Science of The Total Environment,VVolume 745,2020,141015, ISSN 0048-9697, https://doi.org/10.1016/j.scitotenv.2020.141015 .

Xuejiao Hu, Yue Hu, Guizhou Xu, Meng Li, Yuanting Zhu, Lu Jiang, Yizhou Tu, Xingqi Zhu, Xianchuan Xie, Aimin Li,Green synthesis of a magnetic -
cyclodextrin polymer for rapid removal of organic micro-pollutants and heavy metals from dyeing wastewater,Environmental Research,Volume 180,
2020,108796,ISSN 0013-9351, https://doi.org/10.1016/j.envres.2019.108796 .

Xi Lu, Zhenyu Li, Yu’an Liu, Bin Tang, Yanchao Zhu, Joselito M. Razal, Esfandiar Pakdel, Jinfeng Wang, Xungai Wang,Titanium dioxide coated carbon
foam as microreactor for improved sunlight driven treatment of cotton dyeing wastewater,Journal of Cleaner Production,Volume 246, 2020,118949,ISSN
0959-6526, https://doi.org/10.1016/j.jclepro .

Luana Marcele Chiarello, Mateus Mittersteiner, Paulo Cesar de Jesus, Jurgen Andreaus, Ivonete Oliveira Barcellos,Reuse of enzymatically treated reactive
dyeing baths: Evaluation of the number of reuse cycles, Journal of Cleaner Production,Volume 267,2020,122033,ISSN 0959-6526,
https://doi.org/10.1016/j.jclepro.2020.122033 .

Regilene de Sousa Silva, Heloisa Ramlow, Carolina D' Avila Kramer Cavalcanti, Rita de Cassia Siqueira Curto Valle, Ricardo Antonio Francisco Machado,
Cintia Marangoni,Steady state evaluation with different operating times in the direct contact membrane distillation process applied to water recovery from
dyeing wastewater, Separation and Purification Technology, Volume 230,2020,115892,ISSN 1383-5866, https://doi.org/10.1016/j.seppur.2019.11589 2.

Jie Zheng, Xiaomin Tang, Shixin Zhang, Ting Huang, Huaili Zheng, Bin Sun, Relationship between the structure of chitosan-based flocculants and their
performances in the treatment of model azo dyeing wastewater,Chemosphere, Volume 247, 2020, 125920, ISSN 0045-6535,
https://doi.org/10.1016/j.chemosphere.2020.125920 .

Angelika Tkaczyk, Kamila Mitrowska, Andrzej Posyniak,Synthetic organic dyes as contaminants of the aquatic environment and their implications for
ecosystems: A review,Science of The Total Environment,VVolume 717,2020, 137222,ISSN 0048-9697, https://doi.org/10.1016/j.scitotenv.2020.137222 .

©IJRASET: All Rights are Reserved




d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




