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Abstract - Large amount of high strength coloured wastewater is produced during dyeing/printing and finishing operations of 

textile processing. Many physico-chemical treatment techniques like chemical coagulation, adsorption processes and membrane 

filtration don't seem to be preferred generally, for the treatment of such kind of dye containing effluents. The standard of 

wastewater discharged from the effluents are assessed, which incorporates tests for temperature, pH value, total solids, total 

suspended solids, hardness, acidity, alkalinity, chloride, chlorine, jar test, BOD and DO. A water quality standard could be a rule 

or law comprised of the uses to be made from a water body or segment and therefore the water quality criteria necessary to guard 

that uses. the common temperature, concentration of pH, turbidity, TDS (Total Dissolved Solids), TSS (Total Suspended Solids), 
DO (Dissolved Oxygen), BOD (Biochemical Oxygen Demand), total hardness, alkalinity and chloride are found to be 26.78 ⁰C, 

8.17, 2.678 NTU, 149.9 mg/l, 2.742 mg/l, 41.942 mg/l, 3.5 mg/l, 8.77 mg/l, 101.9mg/l and 22.1 mg/l respectively. The results 

obtained from the water quality criteria parameter are within the quality. (IS: 10500). the longer term scope of this project work is 

to check the adsorption of dye using peel adsorbent. Cheap and eco-friendly adsorbent has been used for removal of malachite 

green dye from solution. Various characteristics of the orange rind sample are to be examined.   

Index Terms – waste water, quality index, biological, effluents, pollutants. 

 

INTRODUCTION 

The presence or introduction of unwanted materials within the environment which have harmful or poisonous effects is termed 

Pollution. it's the introduction of contaminants within the surroundings which have adverse effects. There are numerous styles of 

pollution which exist nowadays like pollution, pollution, and pollution. the various constituents of pollution which are called 

pollutants could also be either contaminants which are already in nature or those which are come onto existence because of human 

activities. Pollutions could be present within the type of any organic or inorganic materials or sometimes some reasonably energy 

like sound, light etc. 

Drinking water quality has become one among the foremost dangerous dangers to environmental in today’s world. it is the 

purification of water resources-rivers, oceans, groundwater and so forth. because groups of men and women and their activities. 

There are various ways of wrecking water, most important being the relieve of business spend water through some spillage from 

into drinking water bodies. The sewerage discharge from homes isn't treated before being discharged to environment which is 

likewise a main explanation for air pollution. Other causes include chemicals which can be streaming on the surface because of 

various activities and manures and pesticides release from the farming activities. 

Hence it could be concluded of which any pretty transform in properties regarding water which is often actual, chemical or 

neurological and which may have hazardous consequences is polluting of the environment. the results regarding pollution aren't 

constrained to personalities, although it's fatal intended for the whole environment. Water comes by many sources just like spring 
water, area water, that's precisely why its explanation intended for pollution are different betting for the options. Chemical, 

textiles, tannery industries and so forth cause substantial rate of polluting of the environment. The waste normal water containing 

heavy precious metals, chemicals, dyes, essential oils and plenty of other hazardous materials are dismissed by industries straight 

into the water systems without proper remedy, thus resulting inside contamination of normal water bodies. The cheap and nasty a 

result regarding pollution will always be easily being suspected by the particular reality that today, infected drinkable has changed 

into a critical concern for human beings. There are pretty 300 million circumstances of water-borne disorders each year, which in 

turn results in typically the death of around 8 to 10 million people. Inside developing countries just like India, pretty 70 per cent of 

hazardous wastes are placed into water systems where they ruin the water offered to provide. Roughly, 600 people inside India die 

regarding pollution related condition on a day-to-day basis in of India. as a result of these huge effects of polluting of the 

environment, it's become vital that you search out their alternative ways intended for treatment of spend water as a result of the 

value of pure normal water for the lifestyle of mankind. 

OBJECTIVE 
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In order to look for the particular assorted physiochemical managing factors affecting adsorption including pH, adsorbent 

concentration, initial focus of dye, occasions of contact plus temperature. To define the adsorbent simply by proximate analysis, 

particle size, SEM, FTIR values and WAGER surface areas. In order to investigate the feasibility of peel intended for the removal 

associated with malachite green coloring from aqueous options 

SCOPE  

The particular treating wastewater following to removing hanging solids by organisms such as algae, fungi, or germs under 

aerobic or anaerobic conditions. This can state kinetic and thermodynamic guidelines for explaining the type of adsorption 

process, and Determine the practicability of various Isotherm models for the best-fit Isotherm equation 

LITERATURE 

(Szpyrkowicz et al., 2000) researched electro-oxidation for the destruction of the pollutants present in dyeing baths that contain 
partially soluble spread out dyes and reveal that electrochemical oxidation process, which can business lead to substantial 

decolorization, is promising for the treatment of this kind of wastewater. The efficiency of the treatment depended on the size of 

the supporting electrolyte and the bulk ph level in the aeroplano and on the kind of the anode substance. The very best results were 

obtained in a chloride-rich medium under acidic pH using the Ti/Pt-Ir positive elektrode. Cyclic voltammetry examines showed no 

immediate discharge of contaminants at the Ti/Pt-Ir anode, it was concluded that the method was mediated by chlorine-

hypochlorite species obtained via electro-oxidation of chlorides at the anode and WOW. radicals created during water discharge. 

Electro-oxidation also proved achievable in the sulphate solution medium because the supporting electrolyte, however the process 

efficiency was lower. In this case electro oxidation process was probably mediated by OH. foncier adsorbed at the anode surface 

or by persulfates. 

(Dogan et al., 2005) analyzed the electrochemical oxidation process of aqueous solution of indigo (1000 ppm) in a batch divided 
cellular for simultaneous color removal and COD reduction. This solution was prepared at the concentration expected in the 

dyeing unit discharge. The COD reduction of 60% was obtained in 90 min, while decolourization of indigo was achieved 

completely by electro-oxidation between platinum electrodes. The efficiency of continuous potential process was mainly affected 

by chloride ions that can form chlorine/hypochlorite species at the anodic possibilities and promote the progress of roundabout 

oxidation. 

(Rajkumar et al., 2006) realized all classes of reactive dyes are degraded by chlorine mediated electrochemical oxidation process. 

Pseudo-first-order rates frequent were presented for color and COD removal for various reactive dyes. The values given in this 

paper is merely to find basic idea. Since, the real textile dyeing sewage contains higher levels of chloride than the experimental 

analyze, the energetic costs will be definitely be lowered when apply to highly concentrated segregated absorb dyes bath during 
the large-scale operations. Typically, the important limitation of the process is the organization of chlorinated organic and natural 

chemical substances since the electrochemical oxidation is mediated by active chlorine. All classes of reactive dyes (100 mg/L) 

showed a total color removal at a supporting electrolyte concentration of a single. 5 g/L NaCl and 36. a single mA/cm2 current 

thickness. The chemical fresh air demand (COD) and total organic and natural carbon dioxide (TOC) removals were from 39. 5 to 

82. 8% and from 14. 3 to forty-four. 7%, respectively, for different reactive inorganic dyes. It can be concluded on the whole that 

the triazine made up of higher molecular weight diazo compounds usually takes more hours for complete de-colorization than the 

mono azo or anthraquinone containing absorb dyes compounds. The wreckage rate of merged dye compounds was afflicted by 

effect temperature, current thickness, NaCl concentration and initial dye attentiveness. Yet, the primary pH of the dye solution 

starting from 4. 3 to 9. 4 did not show important effect on de-colorization. A total color removal with 73. 5% COD and 32. 8% 

TOC removals were obtained for mixed reactive dyes (200 mg/L) at the ending of 120 min of electrolysis under the optimum 

running conditions of 4 g/L NaCl attentiveness and 72. 2 mA/cm2 current thickness. 

(Mohan et al., 2007) were carried out Trials in a group electrochemical cell for simultaneous color eradication and COD lowering 

in the take dye effluent. As a result of strong oxidizing potential of the chemicals produced the effluent COD is reduced greatly in 

this treatment technique. The effect of effluent original concentration, pH, aiding electrolyte concentration and the anode product 

on pollutant wreckage has been seriously examined. The data which might be made with this study are the COD lowering is 

significantly impacted by the original pollutant concentration, aiding electrolyte concentration and pH and the treated water can 

supply for effective dyeing process. 

METHODOLOGY 

A lot of technological advances in wastewater treatment have been achieved in past times three years from 2018 onwards. 

Typically, the main factors behind these achievements will be a comprehensive approach, advancement in material science, 

specifically in nanomaterial and integration of technology. A comprehensive report on the work done using conventional 

technology and future guidelines in the development of modern technology for further commercialization. The methodology is 

supposed to benefit analysts and industry to identify the breaks for practical use. 
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FIGURE 1 

 

METHODOLOGY 

MATERIAL TEST 

Natural processes are often the most preferred choice for treatment of sewage. They are thought to have low environmental impact 

and costs in evaluation with other types of treatments, because they require only slight or no addition of chemicals and reasonable 

sums of energy. These people are based on the ability of microorganisms to renovate the contaminants and use them as options for 
energy, co2 and other nutrients that are essential for their growth. Natural treatment is the most typical treatment for fabric 

wastewater nowadays. Organisms that can weaken azo dyes are essential for successful remedying of textile sewage. These 

microorganisms need to have digestive enzymes such as azoreductases and oxidases. The very first enzyme is required to cleave 

the azo bonds and make the fragrant amines more accessible. Oxidases are essential to collapse the previously released fragrant 

amines. The task is to find organisms endowed with oxidases that can split down all azo dyes and also thrive in the existence of 

debris and other conditions typical of fabric effluents. For this reason, it is very important keep on looking for interesting 

microorganisms in the most diverse natural environments. 

TABLE 1 

ANALYSIS OF WASTER SAMPLE WITH IS STANDARD 

Parameter Unit Average 
IS 

10500 

Temperature OC 27.38 - 

pH - 9.606 8.5 

Turbidity NTU 6.038 5 

TDS mg/L 556.8 500 

TSS ppm 4.65 - 

TH ppm 442.156 200 

BOD ppm 6.6 4 

DO mg/L 8.75 5 

Alkalinity ppm 202.3 200 

Chloride ppm 21.2 250 

RESULTS ANALYSIS 
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I. PRIMARY RESULTS 

 

FIGURE 2 

EFFECT OF TEMPERATURE 

 

FIGURE 3 

EFFECT OF PH 

 

FIGURE 4 

EFFECT OF TURBIDITY 
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FIGURE 5 

EFFECT OF TOTAL DISSOLVED SOLIDS  

 

FIGURE 6 

EFFECT OF TOTAL SUSPENDED SOLIDS  

 

FIGURE 7 

EFFECT OF TOTAL HARDNESS 
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FIGURE 8 

EFFECT OF BIOLOGICAL OXYGEN DEMAND  

 

FIGURE 9 

EFFECT OF DISSOLVED OXYGEN 

It really is found that the temperature of the wastewater discharged from the treatment models are normal to the permissible 

restrict according to IS: 10500. The temperature of the wastewater gathered from various factors are analyzed. 

 

FIGURE 10 

EFFECT OF ALKALINITY 
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FIGURE 11 

EFFECT OF CHLORIDE 

 

FIGURE 12 

ANALYSIS OF WASTER SAMPLE WITH IS STANDARD 

II. SECONDARY RESULTS 

TABLE 2 

PROXIMATE ANALYSIS RESULT 

CONTENT PERCENTAGE 

Moisture content 3 

Volatile matter 38.1 

Ash content 24.5 

Carbon 34.4 

TABLE 3 

PROXIMATE ANALYSIS RESULT 

PROPERTIES MAGNITUDE 

Surface area (m2/g) 0.7811 

Total Pore volume (cm3/g) 0.000541 

Pore diameter (Å) 23.62 

 

III. Treatment Removal Rate 

The particular spectra of the FTIR of the orange peel trial before adsorption and table 3 provides prediction of ingredients present 

in the sample before sponging; which is proved by the highs between following strap. 
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TABLE 4 

RESULTS OF TREATMENT PROCESS AVERAGE DROP AND REMOVAL RATE 

WAVE NUMBER (cm-1) FUNCTIONAL GROUP COMPOUNDS 

3300-3200 C-H Stretch Alkenyl 

2320-2270 P-H stretch Phosphines 

1750-1820 C=O stretch Anhydrides 

3500-3100 N-H stretch Amides 

3400-2400 O-H stretch Carboxylic Acids 

1600-1500 NO stretch Nitro Groups (aliphatic) 

1210-1140 P=O  Phosphine Oxides 

690-900 C-H bend (Para) Aromatics 

 

 

FIGURE 13 

FTIR IMAGE OF ORANGE PEEL BEFORE ADSORPTION OF MALACHITE GREEN 

 

FIGURE 14 

(A) SEM IMAGE OF ORANGE PEEL SAMPLE BEFORE ADSORPTION (B) SEM IMAGE OF ORANGE PEEL SAMPLE 

AFTER ADSORPTION 

 

The original pH of the dye solution has a very strong effect on the adsorbent’s surface properties as well as the degree of 
ionization of coloring molecules. Thus it becomes important to study the impact of pH on adsorption process. Shape 7. 3 shows 

the result of initial pH on the amount of dye solution adsorbed by orange peel off sample. In the experiment, 100ml of 200mg/L 

dye options in the ph level range 2-10 have been studied. The particular pH of the solutions was altered by using zero. 1N 

hydrochloric acid solution HCL and zero. 1N sodium hydroxide (NaOH) solution by using a pH meter. The particular results are 

shown in the shape below and it is evident from the graph that the removal efficiency of dye is reasonably high in the pH range 3-

5 and dropped at higher ph level. The greater adsorption at very acidic mass media could be because of to the connections 

between the favorably charged dyes cations with surface useful groups present in orange peels. Upon the contrary, at higher pH 

beliefs, the adsorption reduce which can be due to formation of soluble hydroxyl things. 

The particular impact of contact time on adsorption of malachite eco-friendly dye can be seen from Fig. 7. 4. This is plainly 

portrayed in the physique that the rate of adsorption is high initially. Yet at later phases, the pace of adsorption decreases. The 
focus of dye will not change significantly after 120 minutes. This gives the equilibrium time for adsorption as 120 minutes. It is 

mostly as a result of vividness of the energetic sites which do not permit furthermore adsorption to happen. This can be explained 

by the fact that at first, the number of surface sites are extremely large that allows adsorption to take place quickly. Yet as the time 

passes, the energetic sites get over loaded thus slowing down the pace of adsorption. 
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CONCLUSION 

Related with malachite eco-friendly dye from aqueous solution using lemon peel as adsorbent has been experimentally determined 

and the following observations are made, 

1.  Proximate analysis showed good carbon content which favors adsorption. Percent carbon was found to be thirty-four. 4%. 

The dampness content (3%), risky content and lung burning ash content were also available to be quite reasonable. 

2.  FTIR spectra show little change in the top properties of adsorbent after adsorption when compared with that of before 

adsorption. 

3.  Scanning Electron micrographs exhibited that lemon peel a new considerable number of pores where there is a good 

probability of malachite green dye to be trapped and adsorbed into these pores and also there is certainly change in the top 

topography of lemon peel before and after adsorption of dye. 

4.  Adsorption tends to increase with contact time. At first the embrace adsorption is very rapid as there are several free sites for 

the adsorption to take place. Rate of adsorption decreases at later stages till vividness is reached because of to saturation of 

active sites. The particular optimum contact time for equilibrium was found to be two hours. 

5.  The removal efficiency of adsorbent is maximum in the pH range of 3-5 and dropped at higher ph level. In the acidic media, 

the electrostatic interactions between the positively charged adsorbent and negatively billed dye anions while at higher ph 

level values the more number of adversely charged anions reduces the dye adsorption due to electrostatic repulsions. 

6.  Because adsorbent dose boosts adsorption increases because of the accessibility of free sites. 1g/100ml concentration of 

adsorbent is used as the the best adsorbate dose. Because we increase adsorbate dose more than the optimum the increase in 

adsorption is very less and it also becomes cost ineffective. 

7.  Right now there is embrace adsorption with the increase in initial color concentrations due to the high traveling force for 

bulk transfer at a high initial color concentration. 

8.  Adsorption capacity is found to increase with embrace temperature. From higher temperature flexibility of large ions of 

malachite eco-friendly dye increases and at temperature substances acquire sufficient energy to undergo connection with the 
energetic sites for adsorption. 

Thus it can be figured lemon peels, that are waste materials and have been in abundance in the country, can be used for removing 

malachite eco-friendly dye from waste materials water. Further, there is scope of more study and research which can enhance the 

percent removal of malachite green and also, the feasibility of orange peels for associated with other dyes will be researched. 

REFERENCES 

1. Dugan, P.R. (2014). Biochemical Ecology of Water Pollution. Plenum Press London, 159.  

2. Pani, B.S. (2016). “Outfall diffusers”. In. Abstract of the National Seminar on Air and Water Pollution, April 2016, 

University College of Engineering, Burla.  

3. Karnchanawong, S. and S. K. T. Ikeguchi (2013). Monitoring and evaluation of shallow well water quality near a waste 

disposal site. Environmental International, 19(6):579-587.  

4. Zhang, W. L., Z. X. Tian, N. Zhang and X. Q. Li (2016). Nitrate pollution of groundwater in northern China. Agriculture, 

Ecosystems & Environment, 59(3): 223- 231.  

5. Herzog, D. J. (2018). Evaluating the potential impacts of mine wastes on ground and surface waters. Fuel and Energy 

Abstracts, 37(2): 139.  

6. Mikkelsen, P. S., Hafliger, M. Ochs, P. acobsen, J. C. Tjell and M. Boller (2017). Pollution of soil and groundwater from 

infiltration of highly contaminated  

7. Stormwater- a case study. Water Science and Technology, 36 (8-9): 325-330.  8. Maticie, B (2019). The impact of agriculture 

on groundwater quality in Slovenia: standards and strategy. Agricultural Water Management, 40(2-3): 235-247.  

9. Shamruck, M., M. Yavuz Corapcioglu and Fayek A. A. Hassona (2020). Modeling the effect of chemical fertilizers on 

groundwater quality in the Nile Valley aquifer, Egypt. Groundwater, 39(1): 59-67.  

10. Almasri, M. L. and J. J. Kaluarachchi (2019). Assessment and management of longterm nitrate pollution of groundwater in 

agriculture-domonated watersheds. Journal of Hydrology, I295 (1-4): 225-245.  

11. Ammann, Adrian A., Eduard Hoehn and Sabine Koch (2013). Groundwater pollution by roof infiltration evidenced with 
multi-tracer experiments. Water Research,37(5): 1143-1153.  

12. David, A. (2016). Report on fisheries survey of river Gandak (North Bihar). Sur. Rep.  Cent. Inl. Fish Res. Inst. Barrackpore, 

1: 24. 

13. Ray, P., S. B. Singh and K. I. Sehgal (2018). A study of some aspect of ecology of river Ganga and Yamuna at Allahbad, U. 

P. in 1958-59. Proc. Nat. Acad. Sci. India, 36 (3): 235.  

14. Pahwa, D. V. and S. M. Mehrotra (2016). Observations of fluctuations in the abundance of planton in relation to certain 
Hydro-biological conditions of river Ganga. Proc. Nat. Acd. Sc. Ind., 36 (2): 157-189.  



Copyrights @Kalahari Journals Vol.7 No.4 (April, 2022) 

International Journal of Mechanical Engineering 
1309 

15. Vyas, L. N. (2018). Studies on phytoplankton ecology of Pichhola Lake, Udaipur.Proc. Symp. Recent Adv. Trop. Ecol., Int. 

Soc. Trop. Ecol., Varanasi (ed. R. Mishra and B. Gopal): 334-347.  

16. David, A., P. Ray, B.V. Govind, K.V. Rajgopal and R.K. Banerjee (2019). Limnology and isheries of Tungbhadra reservoir, 

Bull Cent. Inl. Fish Res. Inst. Barrackpore, 13: 188.  

17. Horne, R.A. (2020). The Chemistry of our Environment. Wiley Inter Science Pub. John Wiley and Sons, New York.  

18. Raina, V., A.R. Shah and S.R. Ahmed (2014). Pollution studies on river Jhelum: an assessment of water quality. Indian J. 

Evniron. Hlth., 26: 187.  

19. Tiwari, T.N., S.C.Das and P.K.Bose (2015). Water quality index for the river Jhelum in Kashmir and its seasonal variation. 

Poll. Res., 5(1): 1-5.  

20. Qadri, S.A., J. Mussarrai, A.M. Siddiqi and M.Ahmad (2017). Studies on the water quality of river Ganga at Narora and 

Kachla (UP). Cheml Environ Res, 2 (1&2): 101 – 108.  

21. Das, N.K. and R.K. Sinha (2019). Pollution status of river Ganga at Patna (Bihar), India. J. Freshwater Bio, 6(2): 159-161.  

22. Hosetti, B. B., A. R. Kulkarni and H. S. Patil (2014). Water quality in Jayanthi Nalla and Panchaganga at Kolhapur. Indian J 

Environ Hlth, 36(2): 120-127.  

23. Rao, V. N. R., R. Mohan, V. Hariprasad and R. Ramasubramanian (2016). Sewage pollution in the high altitude Ooty Lake, 

Udhagamandalam causes and concern. Poll. Res., 13(2): 133-150.  

24. Murugesan, A.G., K.M.S.A. Abdul Hameed, N. Sukumaran (2014). Water quality  profile of the perennial river 

Tampraparani. Indian J Environ Prot, 14 (8): 567-572. 

25. Chaurasia, S. and G. K. Kanran (2018). Impact assessment of mass bathing in river Mandakiniduring Ashwamedha Yagna 

April 2018. Indian J Environ Prot., 14 (5): 356-359.  

26. Mishra, A., J.S. Datta Munshi, M. Singh (2019). Heavy metal pollution of river Subarnarekha in Bihar. Part I: Industrial 

effluents. J Fresh Water Bio, 6(3): 197-199.  

27. Mitra, A. K. (2019). Water quality of some tributaries of Mahanadi. Indian J Environ Hlth, 37 (1): 26-36.  

28. Choubey V. K. (2018). Water chemistry of Tawa river and reservoir in Central India. Energy Env Monit, 11(2): 167-176.  

29. Desai, P.V. (2019). Water quality of Dudhsagar river of Dudhsagar (Gao), India. Poll Res. 14(4): 377-382.  

30. Kataria, H.C. (2016). Turbidity measurement in groundwater of Bhopal city. J Nature Conservators, 7(1): 79-82.  

31. Chandra, R., Y. Bahadur and B. K. Sharma (2017). Monitoring the quality of river Ramganga waters of Bareilly. Poll Res., 

15(1): 31-33.  

32. Lal, A. K. (2018). Effects of mass bathing on water quality of Pushkar Sarovar. Indian J Environ Prot, 16(11): 831-836.  

33. Banerjee S.K., M. Banerjee and K.M. Agarwal (2019). Study of Tikara and Brahmani river ecosystems. Env Eco, 17(2): 

296-305.  

34. Gambhi, S.K. (2019). Physico-chemical and biological characteristics of water of Maithon Reservoir of D.V.C. Poll 

Res.,18(4): 541-544.  

35. Jain, P. K. (2020). Assessment of water quality of Khnop reservoir in Chatarpur, MP India. Eco Env Conserv, 5(4): 401-403.  

36. Koshy, M. and V. Nayar (2020). Water quality aspects of river Pambha. Poll Res., 18(4): 501-510.  

37. Koshy, M., T. Vasudevan Nayar (2018). Water quality of river Pambha at Kozhencherry. Poll Res., 19(4): 665-668.  

38. Bhuvaneswaran, N., G. Santhakalshmi and S. Rajeswari (2019). Water quality of river Adyar in Chennai city – the river a 

boon or a bane. Indian J Environ Prot., 19(6):  412-415. 


