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Pilot Project Proposal 
 
To comply with the order of Honourable NGT, New Delhi, OA No. 985/019 In Re: Water 

pollution by Tanneries at Jajmau, Kanpur, UP with OA no. 986/2019 In Re: Water Pollution 

at Rania, Kanpur Dehat & Rakhi Mandi, Kanpur Nagar, UP order dated 16.05.2023 

regarding. 

 
Title: Development and installation of a pilot plant for the removal of chromium VI 
metal from groundwater of a contaminated site at Khanchandpur Raniya, Kanpur. 
 
Introduction:  

Discharge from industry contains various organic and inorganic pollutants. Among 

these pollutants are heavy metals which can be toxic and/or carcinogenic and which are 

harmful to humans and other living species. The heavy metals of most concern from various 

industries include lead (Pb), zinc (Zn), copper (Cu), arsenic (As), cadmium (Cd), chromium 

(Cr), nickel (Ni), and mercury (Hg). 

 

In developed countries, legislation is becoming increasingly stringent for heavy metal 

limits in wastewater. In India, the current maximum contaminant level (ppm–mg/mL) for 

heavy metals is 0.05, 0.01, 0.25, 0.20, 0.80, 0.006, 0.00003, 0.050 for chromium, cadmium, 

copper, nickel, zinc, lead, mercury, and arsenic respectively (Gopalakrishnan et al. 2015). 

 

Various treatment technologies employed for the removal of heavy metals include 

chemical precipitation, ion exchange, chemical oxidation, reduction, reverse osmosis, 

ultrafiltration, electrodialysis, and adsorption (Fu & Wang 2011). Among these methods, 

adsorption is the most efficient as the other techniques have inherent limitations such as the 

generation of a large amount of sludge, low efficiency, sensitive operating conditions, and 

costly disposal. The adsorption method is a relatively new process and is emerging as a 

potentially preferred alternative for the removal of heavy metals because it provides 

flexibility in design, high-quality treated effluent, and is reversible and the adsorbent can be 

regenerated (Fu & Wang 2011). 

 

The specific sources of chromium are leather tanning, electroplating, nuclear power 

plants, and textile industries. Chromium (VI) is an oxidizing agent, is carcinogenic in nature, 

and is also harmful to plants and animals (Barnhart 1997). Exposure to chromium (VI) can 

cause cancer in the digestive tract and lungs, epigastric pain, nausea, severe diarrhea, 
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vomiting, and hemorrhage (Mohanty et al. 2005). Although chromium can access many 

oxidation states, chromium (VI) and chromium (III) are the species that are mainly found in 

industrial effluents (Mohan & Pittman (2006). Chromium (VI) is more toxic than chromium 

(III) and is of more concern (Al-Othman et al. 2012). 

 

Rice husk in its natural form and in modified form (activated carbon modified using 

ozone) was used for the removal of chromium (VI) and results were compared by Bishnoi 

et al. (2004); Sugashini & Begum (2015).   Removed chromium ions by activating sugarcane 

bagasse with zinc chloride, and >87% chromium was reported at an optimum pH of 8.58 by 

Cronje et al. (2011).  Scientists have used eggshells for chromium removal and reported 

93% removal at an optimum pH 5 and 1.45 mg/g of maximum adsorption capacity Daraei et 

al. (2015).   Sugarcane bagasse was modified with succinic acid and reported 92% removal 

of chromium at pH of 2 by Garg et al. (2009) . Nanoscale zerovalent iron was attached to 

graphene nanosheets for Cr (VI) removal from aqueous solution which enhance the 

performance of absorbing material by LiX. AiL. JiangJ (2016). Similarly, modified activated 

carbon was developed from Zizania caduciflora with tartaric acid activation to remove Cr(VI) 

by LiuH et al (2014). 

 
The proposed technique for the removal of Chromium6+ : 

Electrochemical Chromium reduction is another technology used to treat hexavalent 

chromium wastewater. It uses an electric current applied to an iron electrode that dissolves 

to release ferrous ions into the solution. Hexavalent Chromium ions are reduced as ferrous 

ions are oxidized to ferric ions. For this process a neutral pH is sufficient if required will be 

optimised. After the reaction is completed, the solution is passed to a clarifier. Ferric 

hydroxide and chromium hydroxide are settled generally without a need for alkali addition. 

The process also removes zinc, copper, and other heavy metals. (Kongsricharoern and 

Polprasert, 1995) 

The adopted / modified technology will be used to remove Chromium VI from proposed 

groundwater of contaminated sites.  

Remain Chromium will be removed by using sweet lime-activated carbon cryogel, 

which exhibits exceptional capabilities in eliminating over 90% of chromium (VI) present in 

water samples.  
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Schematic Diagram of electrochemical process 

The process begins by allowing water to pass through the cryogel, enabling the 

adsorption of chromium ions within the gel structure. This adsorption process typically takes 

around 20-30 minutes to complete. Subsequently, the gels can be separated from the 

treated water through filtration, and the chromium ions can be desorbed from the gels using 

an acidic solution. This separation allows the metal ions to be isolated from the solution for 

later reuse in various industrial applications. This feature enhances the long-term viability, 

reducing operational costs and minimizing waste. Developed cryogel is a cost-effective, 

biodegradable, regenerative properties, and affordable solution to remove chromium VI from 

the groundwater.  

 
 
Objectives: 
 

1. Assessment of Chromium-VI in underground drinking water samples of contaminated 

sites. 

2. Fabrication/installation/construction of an electrochemical-based pilot treatment plant 

at the contaminated site with a capacity of 5 KLD. 

3. Synthesis of efficient natural/green nanoparticle adsorbing material and installation 

of the treatment plant for Chromium-VI removal at the contaminated site of Kanpur 

district. 

4. Report compilation, and handover of the plant to the UPPCB.  
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Timeline:  
 
 
The proposed timeline for this study will be two years. 
 

Activities Timeline in months 

6 12 18 24 

Assessment of Chromium-VI in underground water samples of 
contaminated sites 

    

Fabrication/installation/construction of an electrochemical-
based pilot treatment plant at the contaminated site with a 
capacity of 5 KLD. 

    

Optimization of an electrochemical-based treatment plant for 
Chromium 6+ in contaminated water at the site. 

    

Application of prepared adsorbing material for further treatment 
of Chromium 6+ water at the site. 

    

Data analysis, report compilation, and handover of the plant to 
the UPPCB 

    

 
 
Payment terms and Schedule: 

The charges for undertaking the study would be Rs 211.00 Lakhs + Applicable GST (18% 

as on date) 

Payments instalments:  The charges for undertaking this study shall be payable in 2 

instalments. The first instalment of 70% of the project cost (i.e. Rs.148.00 Lakhs +GST) 

would be released prior to or on the date of project initiation/ agreement signing and the 

remaining 30% would be released at least 90 days prior to start of the optimization process 

of the electrochemically based treatment plant. 

 
If any Intellectual Property is generated from this activity, it will be the sole property 
of CSIR-IITR, Lucknow 
 
Reference: 
1. Gopalakrishnan A., Krishnan R., Thangavel S., Venugopal G., Kim S. J., 2015, Removal 

of heavy metal ions from pharma-effluents using graphene-oxide nanosorbents and study 

of their adsorption kinetics, Journal of Industrial and Engineering Chemistry, 30, 14–19. 

2. Fu, F. Wang, Q. 2011, Removal of heavy metal ions from wastewaters: a review. Journal 

of Environmental Management 92 (3), 407 –418. 

3. Barnhart, J. 1997 Occurrences, uses, and properties of chromium. Regulatory Toxicology 

and Pharmacology 26 (1), S3–S7. 
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Page/504 

dk;kZy; vf/k”kklh vfHk;Urk 

flapkbZ [k.M dkuiqj nsgkr 

i=kad%& 288      @fla[kadkns0@,uthVh@24&25@  fnukad%&11 @ekpZ@2025  

fo’k;%& ek0 jk’Vªh; gfjr vf/kdj.k] ubZ fnYyh es fopkjk/khu “Original application No

985/2019(I.A. No.568/2024), original application No. 986/2019, Original 

Application No. 528/2023 & Original Application No. 934/2024” esa ikfjr vkns”k

fnukad&30-01-2025 ds vuqØe esa vk;qDr] dkuiqj e.My dkuiqj uxj dh v/;{krk esa 

Qjojh 2025 esa iqu% cSBd ds vk;kstu ds lEcU/k esaA 

lUnHkZ%& vkids i= la[;k&1560@lk0@R-130@2025 fnukad&25-02-2025

{ks=h; vf/kdkjh] m0iz0 iznw’k.k fu;a=.k cksMZ] dkuiqj nsgkrA

mijksDr fo’k;d lUnfHkZr Ik= dk voyksdu djusa dk d’V djsa ftlds }kjk ek0 jk’Vªh; 

gfjr vf/kdj.k] ubZ fnYyh es fopkjk/khu “Original application No 985/2019(I.A. No.568/2024),

original application No. 986/2019, Original Application No. 528/2023 & Original Application 

No. 934/2024” esa ikfjr vkns”k fnukad&30-01-2025 ds vuqØe esa ,u0th0Vh0 }kjk Øksfe;e] ejdjh

tSls Hkkjh /kkrqvksa ds dkj.k Hkwfexr ty dh xq.koRrk ,oa ekuo LokLF; ij iM+ jgs nq’izHkko ds 

n`f’Vxr mipkjkRed dk;Zokgh rFkk lts”ku QkeZqysV djusa gsrq mipkjkRed dk;Zokgh vk/kkj ij 

,D”ku Iyku rS;kj djrs gq, {ks=h; vf/kdkjh] m0iz0 iznw’k.k fu;a=.k cksMZ] dkuiqj nsgkr dks bZesy 

rokanpurdehat@uppcb.in ij miyC/k djkusa ds funsZ”k fn, x, gSaA

 mijksDr ds Øe esa dk;Z;kstuk@,D”ku Iyku lEcU/kh dk;Zokgh dh lwpuk fuEukuqlkj vkidks izsf’kr 

gSA 

Ø0

l0a 

Lkq>ko 

fcUnq 

Lkq>ko fooj.k Lkq>ko fcUnqvksa ds vuqlkj 

visf{kr dk;Zokgh@funsZ”k 

mipkjkRed dk;Zokgh 

8 13 River Rejuvenation Plan 
(Sengar/Noon/Pandu  
Rivers) including Flood 
Plain Zoning, Rain water 
harvesting, watersjed 
development, 
encroachment removal, 
Eco-flow

unh laj{k.k@th.kksZ)kj ds 

lEcU/k esa River Rejuvenation 

Plan (Sengar/Noon/Pandu  
Rivers) including Flood Plain 
Zoning, Rain water harvesting, 
watersjed development, 

encroachment removal, Eco-

flow lekosf”kr djrs gq,

“River Rejuvenation Plan” 

rS;kj fd;k tk, 

unh laj{k.k@th.kksZ)kj ds 

lEcU/k esa River Rejuvenation 

Plan (Sengar/Noon/Pandu  Rivers) 

including Flood Plain Zoning dh 

dk;Z;kstuk flapkbZ foHkkx ls 

lEcfU/kr gSA tuin dkuiqj 

nsgkr dh lhek esa iM+us okyh 

mijksDr ufn;ksa ds Flood 

Plain Zoning gsrq MkVk 

¼v{kkal ns”kkUrj o xwxy eSi 

lfgr½ izkIr djusa dh dk;Zokgh 

dh tk jgh gSA  

mijksDr dk;Z fu/kkZfjr rhu ekg dh le;kof/k esa djk fn;k tk;sxkA 

  ¼lqjsUnz dqekj dkS”ky½ 

vf/k”kklh vfHk;Urk 

flapkbZ [k.M dkuiqj nsgkr 

la'kksf/kr 
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Application No. 986/2019 In Re : Water Pollution at Rania Kanpur Dehat & Rakhi Mandi Kanpur Nagar 
Uttar Pradesh With Original Application No. 528/2023 News report published in Dainik Jagran dated 

14.08.2023 "highlights a growing concern regarding industrial pollution in the Godhrauli village" it 
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