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Forewornd

Thare is 3 need to Iook at the wastes a5 patential raw matenal for resource Feoowvery $0.as 1o relléve
fram the burden of highly polluting landfills and incinerators.  Provisions: were made in the
Hazardous Wasie (Managemenl Handhing and Transboundary Movernent) Rules, ZD08 1o allow
recycling/re-processing of selerted group of wastes and thus leaves large opportunities and
challenges for setting up new facilities of recycing. An increased cost of natural resources also paves
the way for explonng alternate raw matenal such as wastes or by-products as raw material. National
invertony of harardous waste revesls that more than 405 of the hazardous waste generated in the
country is recyclable. However, such wastes listed under schedule-IV of of HW (M, HETM} Rules
2010 can be re-processed only by registered recyders for having environmentally sound recycling
facilities. The monistry of Environment in its receat notification has transferred the scheme of

registrations ta State Palluticn Control Baards.

The objective of environmentally sound recyding is to achieve optimal recovery of rescurces fram
the waste with minimum or no adverse effects to the men and emvironment. These guidelings
describe and ilustrate the ovailable and practicable technolagies in the countey for environmentally
sound recycling of hazardous wastes containing finc, Lead, Paint sludge, Spent catalysts, alectronic

wastes and used/waste oils for ther recovery atter re-processing.

Benefits would be derved by the potennal entrepreneurs, the regulatory autharities and the peonle
concernad by way of understanding the sustainable management practices and guidelines given in
this document to achieve envronmentally sound recyching of hazardouws wastes specified in
schedule Iy of WA (RMHTR Rules 2008, The contributions made by the members of the Registration

Committee of CPCE, HSMOD of Mol F and HWMD, CPCB are ackndwiedged,



1. Introduction

The Recycling of waste s one of the important components in the process of sustainabie
development, There s an increasing need of viewing all kinds of waste as unutilized
resources and all possinle efforts are reguired to be made to reuse. recover and recycle
wastes irrespective of ther type and the sources of their generalion. The recycling of
harardous waste also becomes important as disposal of such waste in TSDF = expensive
and leaves a permanent negative emvironmental footprint. The recycling of hazardous
wastes such as used oil, wasle ol and nen-ferrous metal waste ate iz in fact directly linked
with the conservabon of the resources. Moreover, the recycling of hazardous waste reduces
the burden on storage and disposal faciltes and zlsc leads to significant reduction of

carbon foot print in most cases

There is a large potential for recycling of hazardous wastes in India. Based on the recent
inventory of HW compited by CPTH, the tolal quantity of hazardous waste generated in the
country is estimated to be 6.2 Milion MTA, Out of this, nearly 40% is categorized as
recyclable, However, efioris should be made for reducing the quantity of generation of
hazardous waste in the first place and to increase the percentage of reuse recovery and

recycling

The processes to be adopted for reuse. recovery and recycling of hazardous wastes are
requirad o use Environmentally Sound Technalogies (ESTs) as per the HW (M, H & TM)
Rules, 2008 The processes of recychng need to be environmentally sound nat anly from the
point of view of emissions and discharge of polivtants but also from the stand point of the
guality of recoverad material

Inordes to ensure the use of EST by recyclers, the rules pravide for registration of recyclers,
by the designated regulating authorities for all the hazerdous wastes listed in schedule IV of
the HW Rules, This document 15 a guideline for use of the designated regulatory authonty
and the recyclers. Any EST other than that given in these gudelines may be adopled only
with the approval of Central Pollution Contral Board (CPC8)



2. Conceptual Framework for assessment of ESTs

The following factors may be considered while assessing the environmental soundness of
recycling fechnologies

1

2

i

o

Pollution potential of emissions/discharges in o the environment

Extent ol usa of hazardous & towc chemicals

Quantum of use of resources and utilities such as energy, steam, water elo
Degree of reuse, recovery and recycling of resources

The gquality of materialsiresources recoverad

The guantity and guality of residue generation

Prevention & control of fugitive emissions

Polential exposure of workmen & surrounding community

Polential of sodl & ground water contamination

10, Degree of manual handlirg

11. Amenability to prevention contral & midigation of potential environmental impacts

17 Palential EMS hazards and risks

2.1 Cateqories of Hazardous Waste for recycling

Ag per schedule N of the HW (M, H & TM) Rules, 2008, the hazardous waste for recyciing
requiring registration may be grouped under the following broad categories:

T T

Used Oil & Waste Qil

Mon Ferrous metal wastes (including Zn, Cu, NI, Cd, Lead and spent catalysts etc. )
Electronic \Waste

Paint & Ink sludgefresidues,



3.0 Procedure for Grant of Registration of recyclers for having
Environmentally Sound Technologuies (ESTs)

3.1 Procedure for grant of fresh registration

Every person desirous of recycling or reprocessing the hazardous waste specified in
Schedule IV (Annexure 1) should submat an application in form 5 (Annexure 3 in tiplicate).

accompanied with copies of the following documents as per Rule 8 of the said Rules for the
grant of the registration

qil Consent to estabhsh granted by the State Pollubon Control Board under the
Water (Prevention and Control of Pollution) Act, 1674 (25 of 1874) and the Ar
(Prevention and Contred of Pollution] Act 1981 (21 of 1981},

i Carhhcate of regisiration issued by the Distnct Industry Centre or any ather

govemnment agency authonzed n this regard,

{iin Proof of installed capacity of plant and machinery issued by the District Industry
Centre of any other govemmaeant agency authorized inthis behalf

{iv) Froposed Memberstep of common TSDF for final disposal of Hazardous Waste
genaraled in lhe process

() Process flow sheset of recycling or reprocessing of hazardous waste along with
the detads of egupment installed

(i) Dedails of A Pollution Contral Systems (APCS) instalied in the unit along with
the diagram,

(il Details of EMuent Treatment Plant (ETP) wath diagram

(viil) Detals of on-site storage facility of hazardous waste generated during the

process

After recawing the application, the designated authority should examine it and the
shorcomengs if any be communicated to the unit. After obtaining the required
information/documents from the unit an inspection be carmed oul. In case needed, views of
technical expert may be sought tor evaluation. On being satisfied that tha applicant is having
environmentally sound technology and possesses. requisite technical capabilities. adequate

f1



faciities and equipment, the designated authority may grant registration, The Registration
Certificate is 1ssued in the form of a pass book (Annexure 4} wherain the details of
hazardous waste procured s ertered. The registration issued s valid for 8 period of five
years, unless the operation is discontinued by the unit or the registration s suspended or
cancelled for any violation of rules. The terms and conditions of registration should be
clearly specified in the Pass Book itsell for informatien and compliance of the registered
recyclers and sellersfiraders of hazardous waste, The designated authonty 15 expected fo
dispose applications for registration as stipulated in the HW Rules 2008 The list of the
regestered recyclers or reprocessors should be regulary updated and placed on the official
websites Stalement of reqistered recyclers in the State may be sent to CPCB half yearly by
the SPCBs to maintain a centralized list of such recyclers in the country

Apart from vald registration, the registered recycling facility can only operate if it has valid
‘consent to operate’ under the Water (Prevention and Confrol of Pollution) Act, 1974, Alr
(Prevention and Control of Poliution) Act 1981 and valid authorization as per HW(HMTM)
Rules 2008 for generation. storage. handling and disposal of HW.

3.2 Renewal of Registration

Priar to or on expiry of validity period, the registered recycler should submit application on
form-5 for renewal of registration The designated authority should take decision on renewal
of registration based on following critena;

1. Venty compliancs to the conditions specified in the Pass Book

2. Verify the quantity of hazardous wasie purchased, re-processed and assess the
gaps if any as well as the quantity of HW generated while recycling, stored and
disposed as per the authorization granted

3. Check the records pertaining lo compliance o emission/discharge standards

4. Inspect the faciity to assess environmental damages if any to the surrounding
environment (effects on soil, vegetation, surface and ground water bodies)

3 Inspect the physical state of faciities used for re-processing and suitability of the
same for further penod

|



4. Sector wise ESTs for the recycling of Hazardous Waste

4.1 Used/Waste Oil Reprocessing / Re-refining

The used il as defined under H W rules 2008 . 3 (Ze) and meeting the characteristics gwen
n pait A of Schedule - V[ Annexure — i} can be reprocessed or re-refined {using
environmentally sound technology- EST § to separate lube oil fractlon for reuse. In the
process of re-refining. water, diluents/ fuel fractions and residues containing decomposad
materiale, degraded additives. heavy metal paricless din and sediment etc are also
abtained

The saparated water is sent to ETP and fuel fraction is usad within the unit as fuel. The
residue which cames all the hazardous constituents in concentrated form requires proper
handling and disposal for making the reprocessing / re-refining of used oil environmentally
scund. The used ail can be re-refined number of imes as the lube oil product is reusable
after blending it with sutable additives for i1s better performance during use. Priar to HW
(M. H & TM) Rules. 2008 the following ESTs were approved:

| Vacuum distillation with clay treatment
Il Vacuum distillation with hydrotreating

1l Trun film distiliation

M. Any olher technology approved by MoEF

Among these, the fargely used technologies in our country for used ol re-refining |
reprocessing have been vacuum distilation with clay treatment Vacuum distillatorn with
hydrotreating process has not been adopted due to high investments. For Vacuum
distiflation stills, columns including thin fitm distilation column can be usad AS per HW (M,
H & TM) Rules, 2008 any EST approved by CPCE can be adopted..

4.1.1 Vacuum Distillation with Clay Treatment for Used Dils

The basic mechanism of re-refiring imphcit in abeve mentioned technologies is that the
basestock is abtained as a distilate and the distillate s then subjected o either clay
treatment or hydro-ireating depending upon the choice of individual industry in regard to
obtaining the product quality The common steps involved in the vacuum distillation | thin
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Figure — 1: Used OIil Re-refining Process — Basic Steps

(Batch or continuous praocess using stills or column, thin film evaporator or evaporalors in senes
operating under vacuum or any other equipment operating on basic principle of vacuum diatillstion




film evaporation based used il rerefining processes are shown in Figure-1 and are
descnbed below -

Pre-treatment

Pre lreatment step refers to the separation of suspended or fibrous material USING SCreens.
gravity selthng etc | for remaval of settlable matenal with or without using flocculent. The
used ol storage itself 15 expecied to be equipped with screen before the procured used pil is
transparted from barrels / tankers to the storage tanks. The tanks are also expected to have
provision for remeoval of the sediments as and when required. The material remaimng on the
screens as well as sediments are o be disposed off as hazardous waste as per
authanzation granted by SPCBs/PCCs under HW Rules, 2008

Dehydration

Dehydraticn s 1o remove the water contained in the used ail. A temperature of abowt 100-
120 °C at almosphenc pressure or under reduced pressure is adequate to remove most of
the water contained in the used ol The water vapours resulting from dehydration process
are required to be condensed. treated and disposed off as per the consent issued under the
water and air act by SPCBs/ PCCs

De-Fueling

The main purpose of the step is to remave the fuel fraction from the used oil and depending
upon choice and the facilities existing in the individual industries, defueling and dehydration
can be done in the same vessel A temperature of about 120 -300° C and a Pressure of
about 200 mm Hg absclule may be adequate for removal of fuel fraction, This fraction s
also expected to contan fraces of water depending upon the initial water containad in the
used ol and the efficiency of dehydration step. The fuel fraction can be used as fusl n
furnaces ! boilers.

Lube oil basestock separation

The used oil after removal of water and fuel fractions is subjected to distillation under
vacuum to distll out lube basestock fraction. A temperature of about 350° C and a pressure
of 40-50 mm Hag is generally required for distiling out the lube base oils fram used od feed,
using shll, conventional packed / plate vacuum distillation columns. However, at lower



pressure Le. below 40 mm of Hg, the distillation can be carmed out at still lower temperature
When thin film distillstion column (jacketed haoliow column) is used the temperature may be
of the arder of 300 " C with vaccum less than 1 mm of Hg

The residue generated (up to 10% of used oil] from the distillation process s required to be
disposed off Ths oil residue will have to be disposed of sither for CO-processing in cement
kilns ar incineration al TSDF or any other way of energy/resource recovery as approved by
CPCB and authorization, granted by SPCBs/PCCs. For ablaining high vaccum (of the order
of 1mm of Hg or below) & comoination of steam ejector'water-ring vacuum pumps and oil
sealed banster pumps 18 required to be used

Clay Treatment

The lube basestock distillate is treated with hydrogen or clay for improving its colour and
Colour stability The hydrogen using process. being quite capital intensive, is likely to be
adopted for the larger capacity re-refining units (minimum size typically above 10000 KLA).
Clay based process relatively is less capital intensive. with product guality also being
reasonably geod, hence |s more favoured. A 2 to 3 % clay may be found sufficiart for the
desired  improvement in product quality with operating temperatures being around 250°C
Spent | used clay is separated from lube il basestock using a plate and frame filter press
Spent clay is fo be disposed off as per the authorization granted by SPCBs / PCCs. Spemn
clay may be utiized for co-processing in cement kilns and/or as fued in brick kilns.

It is to be noted that the entire re-refining process, described above, can be batch or
continuous process using stills or columns. thin film evaporaters or evaperators in seres
operating under vacuum or any other equipment operating on basic principle of vacuum
distillatian

4.1.2 Re- refining of Used Transformer Oils

Depending upon the condtion of used Transformer Oil re-refining may not require
distillation. It could be re- refined by following steps:

1. Neutralization with alkali selution
2 Dehydration
3 Filtration either directly or after clay treatment

The residue may be utilized for co-processing in cement kilns.

[0



4.1.3 Generation and Recycling of Waste oil

The waste oil as defined under the HWW rules includes spills of crude oils, emutsions, tank
battom sludge(s) and slop il generated from petroleum refineries / installations or ships and
can be used as fuel in furnaces for energy recovery if it meets the spacifications laid down in
Part B of Schadule -V, either as such or afler reprocessing

The major source of waste ol generation is from ships calling &t the ports to avail the part
facilities under MARPOL comvention and allowed to offload periodically the accumulated fuel
tank bottorn sludge ! waste cil stream at the porl, This waste oil stream invariably remains
mixed with lot of water. The ports then auction it to the registered waste oil recyclers. The
other source of waste ol 15 ol refinenes and bulk users of fummace oil The refineries
sometmes dispoese off their crude oil lank bottom sludge to the registered recyclers but it is
quite uncommaon as most of the refineries have therr own processes to recover oil out of it 1o
the extent possible The remaining oily sludge will have to be disposed of either for
incimeraton at TSDF or lor co-processing in cement kilng or any other way of
Energyresourca recovery as approved by CPCB.

Environmentally Sound Technology for Waste oil Recycling

The wasle cil streams need io be processed / recycled in such a way so as to produce fuel
for fumaces meeling specafication laid down in Parl B of Schedule-V The basic concept
involved in such processing |/ treatmenl is the removal or reduction of water and sediments
to the specified lkevel, given in Pat B, Schedule-V of HW Rules, 2008, The ofher
constiluents e g metals (Pb, As, Ca, Cr& Nij, PAH, Halogens, PCBs and Sulphur should
also conform fo the limits specihed in Pad B of schedule W

The environmentally sound recycling lechnology for waste oil processing therefore
essentially includes cenirfuging and dehydrabcn for water and reducing the sadiment to the
desired level as shown in Figure -2 Depending on sediment content of the dehydrated fusl
oil another stage of centrifugation may be necessary to meet the sediment level of less than
025% by weight. 11 i3 also to be noled that lhe recyding process, described above, can be
batch or cortinuous

The separated waler from recyding / reprocessing step need to be processed through
Effiuent Treatment Plant (ETP) and the separated sediment/sludge need to be
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handled/disposed off in environmentally sound way. The disposal has to be as per the
consent ssued by SPCBs / PCCs

4.2 Non — Ferrous Metal Wastes

Lead Bearing Wastes

The sources of generation of the lead beanng wastes are used lead acid batleries, batiery
manufacturing industries, lead oxide manufacturers, cable companies, slag from smeliers
and cther lead bearing scrap matenals such as used lead electrodes from primary and

secondary zinc producing units using electrolytic methods, lead scrap from printing press.
lead pipes, afc

Zinc & Copper Bearing Wastes

Zinc wastes are generated from the indusirial processes like galvanizing, die casting,
smelting and refining such as 2inc scrap, zinc dross, 1op dross and bottom dross, zinc ash,
Skimming. ather zinc residues, spant catalyst containing zing, ete,

The main copper wastes are copper drose copper oxide mill scales. reverts, cakes,
residues, copper alloys, slag, insulated copper wires/drusds, jelly filled copper cables,

The vanous processesfechnologies invelved in recycling of lead, zinc and copper wastes
depand upon the levels of the zing or copper in the raw material and the producis (metal or
metal compouwnd) ta be manufactured

Spent Catalyst
Spent Catalyst containing Mi. Cd, Zn, Cu. As, VWV and Co are generated from wvarious
industnies. The processes used for recovery of metal values from the spent catalyst are

hydro metallurgical or pyro-metallurgical

4.2.1 Environmentally Sound Recycling of Lead Bearing Wastes

The lead beanng wasles as spacified in schadule IV are used for production of lead ingots
lead alloy, lzad oxides, etc. The main steps involved in the process are smedting of the lead
bearing wastes after additon of reductant and Flux (eharcoall lime and silica), coaling and
casting of the molten lead to lead ingots. The production of fead alloy ingots involves further
refining affer mixing with antimony depending upon the type of alloy ingols needed.



Lead bearing waste could comprise ol used Lead Acid Battery Plates, Lead Scrap, Process
residues containing Lead. Lead Sheathing on Cable, ete
The various steps involved in recyching of Lead bearing Wastes are as follows:

|, Battery-Breaking Processes. After draining the acid there are two modes of
dismantiing/breaking of batteries before battery plates are processed for smalting
The tirst mede is manual where the battery 15 cul from the top, plates are removed
and left over acid is drained.  The second mode s where the battery is mechanically
broken along with the casing
a. The facihties required for manual dismantling include suction hoad
connected 1o the pollubon control device. arrangement for washing of the
plastic components before being sent for recycling and acdic water
neutralization facility The capacity for manual breaking of batieries should be
resticted to 5000 MTA
b. Facilties requred for mechanical breaking include arrangements for noise
controd and dust and furme extraction system and acidic collecton /
naufrabzation facilites
4. Lead-smelting Processes The smelling process to recycle lead scrap requires the
use of Mandir Bhathis and Rotary furnaces, sweal furnace eic The pollution contrel
system required for Doth types of furnaces include cooling chambers, cydone
separalors, bag filter, alkaline scrubber followed by exhaust blower and chimney of
30m height{minimum) figure 3
3. Lead Sweat Furnaces. Small amounts of lead are recycled using lead sweal
furnaces. Some major materials that are recycled in sweat furnaces are lead-coated
power and commumcabons cable, lead sheet and pipe, and other products, which
contain iead a5 a costing or as part of a complex part. The process is axecutad at
relaively lower lemperalures and produces both metal for refining and dross; the
dross s recycled to smelters.
The gverall process inciuding the streams that are required to be connected to the requisite
Air Pollution Control Devices (APCD), are shown in figure — 2, which is self explanatory.
Waste slag should be slored in iImpenious pit under a shed and disposed al comman HW
disposal facilities at regular intervals as per HW{HMTM) Rules 2008.

Standard for Emission/Discharge for Lead
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The parameters and control limits, which are in force in the country, are as follows:

Lead in work area, NIOSH 8-hr avg (mgim’) 0.05
Lead in emission through stack (mgMm’) 0.0
Lead in effluents (mg/l) .10
Lead in ambient air 24-hr avg (pgim’) 1.0

(* Nm® = normal cubic meter)

Steps to minimize fugitive emissions of Lead

I The design of hoodHume collection system from the smelting/refining cperations
ifrom metal tapping point, charging doors, furnace joints etc.) should be capable

of collecting lead emissions and ransfer to the air poliution control system.

i. The siorage and handling of all the raw matenals, intermediates and products
should be in coversd arealshed having concrete floors and mechanized

eguipment should be used to handle these matenals as far as possible

iii, The floors in the loading area should be kept wet through sprinklers to reduce the

chances of lead parbicles/dust getiing airborne.

v, ANy water used for washing, rain water efc, should be collected through

separate pits (to delink this frem the regular drain) for removing metallic l=ad etc

and tha pit should have fine screens far passage of clear water

¥. The movement of vehicles fo the administrative’working/production areas should

ensure that  only  the  trucks/vehicles inwvolved In the

matenal

handhing/transportation reach the work areas, and theirr tyres are washed before

they leave these areas

Steps to minimize Lead Exposure

The precautonsimeasures to be taken for minimeation of exposure to the workers involved
in handiing/processing of the lead and lead beanng material These are given in Annexura 5

Monitoring of Blood Lead (Pb) Levels

Az g practice, all lead related unibs should periodically examing their workers at l2ast oncein
year for lead level in blood as well as uning Persons with higher lead levels (greater than 42

Ugidl) should be shifted immediately to non-lead activity areas and given special medical

treatment till the l=ad levels come back 1o acceptable level (10-Ugddi).



4.2.2 Environmentally Sound Recycling of Zinc Bearing Wastes
General PFrocesses and Products

The recycling processes for zinc bearing wasles are mainly of two types namely (i}
Pyrometallurgical Processes and (il) Hydrometallurgical Processes. The Pyrometallurgical
Process 15 adopted tor manufactunng of Jing ingots contaiming about 88 5% Zinc, and the
Hydrometallurgical Process involves electrolybic methads and produce Electrolytic Grade
Zinc (EZ) contaning 98.9% Zinc In addition to this. another process involving solvent
extraction technigues s adopted 1o get Zinc, but the solvent extraction processes are mainly
used for treatment of Brass Wastes for recovery of not only Zinc but also Copper

Zinc bearing wastes can also be used for manufactunng of chemicals such as Zine Sulphate
(Zn50.), £inc Chlonide (ZnCl,), Zine Oxide (Zn0.

The processes that are excluswely meant for produchion of zinc and its compounds are
descnbed in this secton, and the solvent extraction method which is used primarily for
recaovery of copper and #zinc from brass beanng wastes has been described separately in
the subsequent paragraphs

Production of Zinc (Pyrometallurgical Processes)

Zine Dross, Dross from Hot dip Galvamizing and die casting operation, Zinc Ash/Skimming
arising from galvanizing and die casling operations, ather zinc bearing waste arising from
smelting and refining are manually ransferred o the pulverizer where it is crushed by
rofating hammers. The fine fracton that s Zinc Ash is separated from Zinc Metal by
pneumatic suction and 15 collected in cycione and bag fiker/scrubber. The metallic zinc
portion which is separaled from zinc ash by screening is charged into a crucible type
furnace maintained at about S00°C for melting into ingots. The scum farmed on the surface
of the malien metal 1s removed and sent for pulverizaticn. The maolten metal is poured into
moulds and aliowed to cool 1o form zinc ingots. A typical process flow sheel is shown in
Figure — 4 The fine pulvenzed scum can be futher processad by wel processing 1o prepare
Zinc Salts or for making electrolytic grade Zinc. It could be done in house or through another
registered recycler

15



Zinc Dross-Hot Dip Galvanizer Slab, Zinc Dross-Bottom Dross,
Zinc Ash/Skimmings arising from galvanizing and die casting operations,

Zinc Ash and Residues including Zinc Alloy residue in dispersible form

Zinc AshiSkimming/Other Zinc Bearing waste arising from smeiting and refining,

Zinc Ash

Zinc Metal " Pulverizer 1 -L\ .

Zinc Ash

Air Pollution
Control Devices

Meiting

Emigsion

Zinc Ingots

Figure — 4- Process flow sheet for the production of GOB Zinc from Zinc Wastes




It is required to install suitable cyclone and bag-filter for pulverizer and screening operations
Medting cruciole emessions should be collected in suitable enclosure with fume hood and
routed to cyclone and bag-filterweat-scrubber, 1D Fan and chimney. Process area shauld be
paved and covered under shed The runoff water from plant area to be routed to setiling
ponds. Good housekesping prachces are key to minimizing losses and preventing fugitve
BMISSIONS.

Production of Electrolytic Grade Zinc (Hydrometallurgical Processes)

The main steps involved are (i) Calcination, (i) Leaching and Purification, (i) Electrolytic
section and (iv) Melting section. A general process flow sheet is shown in figure - §

(i)Calcination

The zinc ash which is in fact the fine fraction of the pulverized Zine Ash/Skimming i5 fed to
rofary kiln for calonation. The rotary kiln is heated by an oilfgas fired burmer. The
temperature of about S00° C 15 maintained in the kiln to enable calcination for removal of
chiorde from znc ash

The emissions fram the rotary kiln are treated in cyclone, bag-filter and wet scrubber prior to
venting through chimney, Calcinaton convers zine ash inta clinkers, The calcined zinc ash
in clinker form 15 discharged at the firing and of the kiln, The clinker is then transferred to
pulvenzer with bag-dust collectar, where it is ground into fine powder. The fine powder is

sent to leaching saction

[iijLeaching

The caloined zinc ash in a fine powder form 13 transferred to the leaching tank. Sulfuric Acid,
Ferrous Sulphate and Manganese Dioxide are added to the tank, A proper mixing 15
achieved through continuous agitation. Leaching is carried aut for abaut two hours, The zinc
suffate solution foermed at the end of eaching 15 pumped to a thickener. The clear zinc
suffate solution is transferred to purification tank for removal of copper, nickel and arganic
Irmpurnties

The sludge formed is filtered in a drum filter and the filtered sclution is taken 1o the process
The cake generated from drum fitter is neutralized and dried and then sent for disposal to
Secure Landfill at TSDF Zine dust 15 added ta the zine suffate solition and mixed for ane
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Figure — 5. Process Flow sheet for the Production of Electrolytic Grade Zinc




hour for removal of copper The solution is then transferred to the filter press for separaiing
copper sludge. The copper sludge formed in the filter press is removed and sent for disposal
or copper recovery. The filtrate is then transferred into another tank for nicket removal Di
Methyl Glyoxime (DMGE) and Sodium Hydroxide are added to the filtrate in another tank and
mixed far two hours The solution is transferred into filler press for nickel sludge removal
The Nickal free znine sulfate salution i sent to polishang tank The nickel sludge is sent for M
recovery. In the polishing tank charcoal is added to the zing sulfate solution and mixed
tharoughly. The addition of charcoal removes organic impurities and colour, The solution is
sent to fiter press for final filtration. The pure zinc sulfate solution is then transferred to
storage tank and allowed 1o cool. The cooled zing sulfate solufion is then sent to cell house
for electrolysis

It is required o collect the fumesfemssions from leaching tank in suchion hood and treat in
alkali scrubber prior 10 venting through a suitable chimmey. The process area should be
lined with acid proot flooring and covered under shed There should be spillage collection
pits within process area for recovery of solutions. Any effiusnt discharges from process area
should be routed through equalization, neutralization and settling tanks/ filters prior te final
disposal The sludge from filler drum should be neutralized. dried, collected in HDPE bags
and stored on-gite in separate room prior to dispesal 1o secure landfill at TSDF. On-gite
storage can also be made in HOPE kned storage pits under a shed

(iii} Electrolytic Section

The Electrolybc Section consists of several cells containing aluminium cathode and lead
anode plates. The purified zine sulfate solution & transfered to cells by pumps. Pure zine
gets deposited on the sutface of the aiuminum cathode When the process is over the
cathodes are remaved fram the cells and the zinc deposited on them in the farm of sheets is
removed The zinc sheels are then sent 1o melting saction for Converting Into ingaots,

The solution after Zinc deposition should be recycled back for leaching. The process area

should be lined and any spillage and discharge should be treated by equalization,
neutralization and settling tanksfilters prior to finzal disposal

(iv)Melting Section

-—
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The zinc sheets are fed to a crucible type furnace for melling. The furnace is heated by light
diesel oil. The molten metal from the furnace s moulded into marketable Zine ingots. The
resulling product after moulding is called Electro-grade/Elecirolytic zine, which is 99.9%
pure,

It is required to control emissions from poet fumace with air pollufion control devices as
specifiied above for pyrometallurgical process

Production of Zinc Sulphate / Zinc chloride

The fine zinc ash is reacted with sulfuric acidnydrochionic acid in a reactor for 4 hours and
the slury fram the reactar is filtered in filter press and the fitrate is transferred to tha
crystallisers, where the solution is cooled to form crystals. The filter cake from the filter
{named as ‘mud’) which s a8 hazardous waste is sent for disposal to TSDF. The crystals are
centrifuged and the mother hquor s recycled to the reactor. The general steps in the
praduction of Zmc Sulfate are shown in figure — &, which is self explanatory

All the reaction vessels should be adequately covered and connected to an exhaust system
through alkaline scrubber and vented threugh stack The process area should be covered
and the floonng should be lined with acd prool hners. Spliage and discharge should be
treated by equalization. neutralization and setthng tanksfilters prior to final disposal. The
acidic filter cake should be neutralred, dried and stored for disposal as specified above in
leaching sechon

Production of Zinc Oxide

The Zinc bearing waste ke dross, skimming's etc can also be used for making Zinc oxide.
The metailic part after pulvenzation is put in a furnace which is heated to more than 500°C
The Zinc = converted to vapours which are oxidized by ar to form Zinc Oxide. The Zinc
Ohade 15 collected in cyclone and bag-fiters. The residue from the fumace can be used for
recovery of Zinc as a compound by chemical leaching and may be sent to another racycler
The overall steps invalved in the production of zine oxide fram zinc dross are shown in
Figure-7
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The bag-filter houses should be enclesed and the filtered gases have lo be vented through
suitable stack.

Production of Copper and Zinc from Brass Dross by Solvent Extraction

The overall steps involved in the recovery of Cepper and Zine from Brass Dross by salvent
Extraction lechnique are shown in Figure-8 The brass dross |s firss pulverized o separaie
the metallic pan from the dispersible ash  The separated metallic lumpsipart 1s taken to
furnace for melting and brass metal ingets are obtained. The left-out brass drossTesidues
are subjected 1o leaching process with sulphuric acid. Then the lequid is subjected to Iron
Oxidation (with catalysis) process followed by the lime treatment process to remove iron
After thickener and filtration the zinc and copper containing liquor is subjected te solvent
extraction whereby Zn50, solution & CuS0, are separately obtained They can be
recoverad In the form of metals by electrolysis

House keeping and disposal of wastes (water. ar emissions and hazardous wastes) should
be done in accordance with the measures spectied above for lzaching and
pyrometaliurgical processes

4.2.3 Recovery of metals from spent catalysts

Spent catalysis have been defined as hazardous wastes under Schedule-1 of HW{HMTR;
Rules 2008 and speafies the following processes generating spent catalysts:

Pelrochemical processes & pyrolytic operations [ Sr.no 1)

Petroleum Refining [ Sr.no 4)

Production of ntragenous and complex tertilizers( Sr.no 18)

Production and farmulations of drugs and pharmaceuticals and health care
products [ Srno 28)

Punficabion process far organic compaounds and salvents [ Sr.ro 35}

Several thousands of tonnes of spent catalysts are being generated every year from
chemical, petrocherical, food. ferilizer. catalytic corverter of automobiles and other
industries containing vanous high value metals. They are storsd by the generators, sen
back to catalyst manufacturers or given lo recyclers for recovery of metals. Catalyst
containing different metals or a combination of metals are used in different sectors.
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Catalysts used in petroleum and petrochemical industry are mainly supporied catalysts,
Suppors eonsist ef slemina, silica, zirconia, clay or hybrid of these. impregnated with Ni,
Ma, Co. Pi Pd and W Some unsupported catalysts such as MaS.: and NiS in finely
devided form and Zn for H.5 removal are also used

Catalysis get deactivated and need regeneration or rejuvenaton. After several regeneration-
reuse cycles, catalyst activity may not justify further regeneration of spent catalysts. Other
oplions for utilization of this non-regenerabile catalyst include metal reclamation and other
utilizations such as construction material, sorbents etc

Spent catalysts from hydro-processing of distillation residues are contaminated with eoka
bezides metzals from the feed Meta! reclamation needs 19 be carfied out when metal
contents of these catalysts exceed 5% by weaght In addition to metal reclamation support
riaterial can also be recoverad In case of petrcleun industnes, spent catalysis contain up
o 10% molybdenum and/or vanadium, 3% nicke! or cobalt with alurmina {as support).

Motal Reclamation

The methods for metal reclamation nwvolve & combination of hydro and pyrometallurgical
operatons However, before carmynng out leaching some pretraatment like roasting is carried
oul if necessary to remove coke or sulphur etc, Leaching is done by acidfalkali. Separation
af the matals {from mixed metals catalyst) iz camed out by selactive precipitation or salvent
extraction. Typically, all valuable componerts of the catalysts are converted into four major
marketable products wiz Wanadium oxide, Molybdenum
trioxide, Aluminum trihydrate and 8 nickei-cobalt concentrate or  nickel sulphate, cobalt
oxige separately. Other metals typically found m these wastes may be present in losser
concentrations

The metal leaching process for spent catalysts, has a recovery of more than 95% for the
metals. The undissolved resdue contaning manly AlLQ; and 3i0;, has to be disposed in

gsecure land fills at TSOF or can be used in cement kiln.

In some cases, pyrometallurgeal processes can be employed to recover the valuable

metals as alloy! masier-alloy with iron.
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Pollution Contral Systems required 1o be adopted in spent catalysts processing include:

I S

Dust Control using cyclone, bag filter and alkali scrubber for acidic gases in the
roasting step

Suitable enclosure with fume collection hood and serubber to absorb acidie fumes in
leaching

Control of sohvent vapouwrs in case of separation of matals by solvent extraction
Covering of process area, provision of acid proof liners and spillage collection pits
Proper ventilatien in process areas.

Physico-chermcal treatment of effluent to remove heavy metals i e by equalization
precipilation, neutralization and settling/filtaning before discharge



4.2 4 E-waste
Composition of E-Waste

E-waste composition is very diverse and has “hazardous” and “nen-hazardous® substances.
It eonsiste of farrous and non-ferrous metals, plastics, glass, wood & plywoed, printed circuit
boards, concrete and ceramics, rubber and other items. lron and steel constitutes about
80% of the e-waste followed by plastics (21%), non ferrous metals {13%), glass (14%) ard
other constituents. Non-ferrous metals consist of metals like copper, aluminium and precious
metals wiz. silver. gold, platnuwm, palladium etc. The hazerdous substances in e-waste ae
lead, mercury. cadmium. selenium. hexavalent chromium, arsenic, ashestos ard
halogenated substances (g CFCs), polychlorinated biphenyls and brominated flame
ratardants (BFRs) eic

Environmentally Sound E-waste recycling/re-processing

Environmentally sound E-waste recycling/re-processing can be carried out at three
levels Each level of recydling consists of unit operations, where e-waste |5 recycled/re-
processed and cut put of 1&l level recychng serves as input to 2™ level recycling. Afler the
third leved of recyciing, the residues generated are disposed of either in TSDF or incinerated
The efficiency of operations at firs! and second level determines the guantity of residues
going to TSDF or inceneration

EST for 1" Level recyclingire-processing

The following three unit operations are of first level for E-waste recycling/re-processing
1 Decomaminaticn | Rermaval of all iguids and Gases

P Lismantling -manualimechanized breaking

3 Segregation

All the three unit operations are dry processes

Decontamination

The first step s to decontaminale E-waste and render it non-hazardous. Thes
invalves removal of all types of bquids and gases (if any) under negative pressure
work space and [her recovery and slorage



Dismantling

The decontaminated e-waste or the E-waste requiring no decontamination are
dismantled 1o remove the components from the used eguipments, The dismantling
process could be manual or mechanized requiring adequate safety measures to be
followed in the operations

Segregation
After dismantling the companents are segregated into hazardous and non-hazardous
compenents of E-waste fractions to be sent for 2™ level recyding/re-processing.

Dismantling and segregation operations should be carmied out on working bench tops having
space de-dusting syslem connected lo cyclone, bag-fiters and ID fan connectad io

chimney, st as to maintain desirable workzone air guality as per the factory act 1848

The output of first level recyclingfre-processing would be segregated recydables ke mild
steel, alumimium, Hg Switches, batteries, capacitors, plastic components, CRT, printed circust
board. cables etc

EST for 2™ Level Treatment

Decontaminated & segregated recyclables like CRT, pnnted circuit board, cables etc are
taken for 2" level of oparations as below:

1 Hammenng
2 Shredding
3 Separation processes comprnsing of

iy GRT cutbng nto Turnel and panel including removal of phosphor
coating from the panel as well as lead paste binding the panel with the
funnel

()  Electromagnelic separation

(i) Eddy current separalon

(v  Dengity separalticn using water

The major objective of hammering and shradding operations is size reduction The
separation of material can be done by electromagnetic, eddy current and densty separation
technigue The separahon technigues utilze propedies of different elements like electrical
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canductivity, magnetic propertios and density to separate fermous, non ferrous metal and
precious metal fractions.

Frachions such as plastic. ferrous and non ferrous material, glass are sent for recyeling and

the remaining fraction are senl Tor third level of freatment 1o recover precious and other
medals,

CRT splitting

CRT is manually removed from plastic/ wooden casing. The CRT is split into leaded funnel
and unieaded panel giass using different splifting technoiogy in a closed chamber under low
vacuum envronment and the funnel section is then lified off from the panel glass section
and the internal metal gasket is removed for facditating the removal of internal phosphor
coating. Tha CRT can be spht adopting the following methods:

¢ Ni-Chrome hot wire cutting
A Ni-Chrome wire or nbbon i3 wrapped ound a CRT in a closed low vacuum chamber
and electncally heated for at least 30 seconds to causes a thermal differential across
the thickness of the glass. The area s then cooled (e.g. with a water-soaked sponge)
to create thermal stress which results In a crack. When this is lightly tapped, the
screen separates from the funnel section

= Diamond wire method

In this method. a wire with a very small diameter, which is embedded with industrial
diamond, 15 used to cut the glass as the CRT is passed through the cutkng plane in a
clozed low vacuum chamber.

= [Diamond saw separation

Diamaond saw separation uses aither wel or dry process, Wel saw separation involves
rofating the CRT in a closed low vacuum chamber while orne or more saw blades cut
through the CRT around its entire circumference. Coolant is sprayed on to the surface
of the saw blades as they cut This is to control temperature and prevent warping.

The vacuum chambers where the CRT handied for splitting and separation of material is



required to be connected to cyclone and bag filters, ID fan and a suitable chimney, The

operators should use gloves fixed 1o the walls of the vacuum chamber while handling CRTs
as shown in the igure below

The intermal phasphor coating from the nner side of panel glass is removed by using an
abrasve wire brush and a strong vacuum system to clean and recover the coating. The
extracted aur is cleaned through high efficiency bag-filler system to coliect the phosphar
dust The phosphor dust so collectad in the filker bags should be sent to TSDF.

3™ Level E-waste recycling/re-processing

The 37 level F-waste recycling/re-processing is carmed out mainly to process and

recover ferrous. non-ferrous metals, plastics, glass, precious metal and other items of

economec value as shown halow

The unit operations for 3™ level recycling/re-processing of e-waste

Input (Out put from 2™ | Unit Operation/ Disposall Qutput
level recycling/re- | Recycling Technique
processing) |
Sorted Plastic | Recycling __ Plastic Product
Mixed Plastic Energy Recovery! Energy Recovery
| Incinaraton |
CRT | Breaking! Recycling | Glass Cullet B
Lead scrap | Secondary Lead Smaelter Lead
Farrous matal scrap Secondary sleel production | Iron

. | (Toundries/DRI furnaces)
Mon  Ferrous metal Secondary copper and | Copper/ Aluminum |
| Scraﬂ | alurminam 5rr1EItir!g .y N
Precious Metals Al Ag separation | Geld/  Silver/ Platinum
[refining) melting and | and Palladium
hydra-metaliurgecal
. Processes e e
Batleries (Lead | Lead recovery and smelting | Lead, Ni and Li
AcidiMiMH and Li ION)
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Input (Out put from 2" | Unit Operation/ Disposall | Output

level recycling/re- | Recycling Technique
| processing)
1= Remeling and separation |
| Capacitors | Incineration | Energy recovery 3
| Mercury | Separation and Distillation | Mercury

4.2. 5 Paint and Ink Sludges

Paint and ink sludges are generated dunng manufacture as well as during industrial use
of Paints and Ink During manufacture they are genarated during cleaning and washing
of process vessels spills or due (o production of off-specification products. Paint
slugges and residues are generated while spray panting in industnes like automaobile
sactor Similarly ink sludge 1s generated dunng printing process. Paint and ink sludges
can be recycled/re-procossed to obtain paints of lower grade to be used as primer or

constituents of paints

Processes for recycling

These sludges are usually pant residues (solid/semi-solid/Viscous liquid) mixed with
water and obther exiraneous matenals. The normal constituents of paint are resin, oil,
prgments, addive ke drying agents, modiiers and solvents  (in case of solven? based
paints). The hazardous nature of the paint resdue is due o the likely presence of
toxic chemicals usad in the resin, heavy metals ke Co, Cd, Ti in pigments, Pb and Co in
drying agents and solvent which would be flammable and could be harmful due fo

release of VOCs

The recycling of pant does not involva any chemical processing. The process will
depend upon the nature of the paint whether solvent based or water based (emulsions)
Solvent based pant sludge, apart from having some residual solvent will need fresh
solvent during the process Therefore, adeguate systems need o be provided to
contral emssons of solvent vapours and alse 1o guard against fire hazard.

The steps involved in the recyding of solvent based paint sludges are

i} Washing with water;

ii} Drying to remove moisture

i) Muxrg by atirming with some sohvent

iv) Homogenzaticn in a ball mill

Wl Coarsa flraton o remove extraneous malerial



Wi Soaking with sclvent, mixing, blending and milling.

Wi} Filtration & packing

Special Precaution:

Al slecincal iiings and motors used in the recycling facifity should be in flame-
proaf construchicn

For water based paint sledges. the steps nvolved are:
] Miling the waste paint along with some additives.

i) Strring in & vessel with high speed stirrer after addition of water,
emulsifier and other additives

iii) Packing, after coarse filtration

For ink sludges, the processes may be similar, or they could be

converted to granular product by dryng. milling. sieving for use

as pamnt constituents
Emissions/discharges and their control
Air Emissions
Solvent vapours are the main pollstant released in the recycling of solvent based paint
sludges dunng the vanous process operations Al vessals used for mixing, blending,
milling etc. should be closed to the exfent feasible Yents and openings in the vessels
should be provided with hoods connected to an exhaust system through chilled water/
orine cooled condensers and foliowed by activaled carbon adsorption. It is required to
murimize emission of parficulate matter in air during handling of dry powders and
operations kke milling, sieving of dry powder or their sdditives should be carmed out
under hoads connectad 1o an exhacsst system through bag filters and chimnay.,

Liguid Effluent:

Wastewaler may be generated as process wash water or from ficor washing.  Such
wastewaler should be collected and freated before discharge and should be
recycled/reused to the extent possible The treatment will include pH adjustmant if
required, removal of oily material and coagulant aided flocculation and settling/iltration
to remave suspended or calloidal salids Addibional treatment may be necessary to meet
discharge standards

Solid Waste:



Zolid waste from process (e resdues from fiters), vessel cleaning, dust from dust

collection syslem and sludge from efluent lreatment should be collected in containers

and kept In separate areas with adequate ventilation and can be sent to cement kilns for
co-proacessing or for incineration at TSDF

5.0 Criteria for permitting quantities of recyclables:

The quantity of the hazardous waste to be granted registration depends upon the type of the
waste conients the products manufaciured, technologies and their respectve installed

capacties  The basis for calculabing permissible quantiies in respect of the various
recyclable wastes are as follows

il

(i)

(i)

il

{v)

()

For lead recycling unils, guanity of lead acid battery pletesfead scrap/
ashes/residues permissible shall be 17 times the installed capacily for lead

production

For zinc melal recovery units with melting furnace, the permitted raw material
quartity shall be 1.5 times the installed capacity for zinc. Where as for zinc oxide
production, the guantity permitted shall be 1.2 times the installed capacity for zinc
oxide

Fir ZinG Sulphate manufaciuring units, the quantiy of
Zine Ashiskimming permitted shall be 033 times the installed capacty for
Zing Sulphate

For Copper Cables, i shall be equal to 1.1 times the installed capacity of Copper
production

For Used Oil, it shall be equal to 1.25 tmes of installed capacity for the re-refining of
Used Ol

For Waste (hls, it shall be egual to 125 times of the installed capacity for the
recycling of Waste Qils.



Schedule 1V
|iSee rules), 8 (1) and ¥

List of Harardous Wastes requiring Registration for Recycling/Reprocessing

_SLNo. | Wastas

1 | Brass Dross
2 Copper Dross
3. | Copper Oxide mill scale
4 | Copper reverts, cake and residue o
3. Waste Copper and copper alloys in dispersible fram. k
o Slags from copper processing for further processing or refining B
7 Insulated Copper Wire Scrapicopper with PVC sheathing including 15RI-code |

| matenal namely “Druid”

[T | Jelly filled Copper cables .
9. | Spent cleared metal catalyst containing copper -
10. Spent catalyst containing nickel, cadmium, Zinc, copper, arsenic, vanadium
- and coball e
_ 1 | Zinc Dross-Hot dip Galvanizers SLAB
12. | Zinc Dross-Bettom Drose -
13. | Zinc ash/Skimmings anising from galvanizing and die casting operations |
14, Zing ash/Skimming/other zinc beanng wastes ansing from smeiting and '
; | refining i —
15 | Zinc ash and residues including zinc alloy residues in dispersibie from
16, | Spent cleared metal catalyst containing zinc -
1L Lead acid battery plates and other lead scrap/ashes/residues not coverad
under Batteries (Management and Handling) Rules, 2001

[ * Battery scrap, namely: Lead battery plates covered by 1SRI, Code word ‘
“Rails” Battery lugs covered by 1SRI, Code word “Rakes”. Scrap drained/dry
| while intact, lead batteries covered by ISRI, Code word “rains”
18 Compenents of waste electrical and electronic assembles comprising
accumulators and other batteries included cn list A, mercury-switches,
activaled glass cullets fiom cathode-ray tubes and other activated glass and
PCEB-capacitors, or any other compenent contaminated with Schedule 2
constituents (e.q. cadmium, mercury, lead, polychlorinated biphenyl) 1o an
extent that they exhibil hazard charactenstics indicated in part C of this
L Schedule
|19, | Paint and ink Sludgeires:dues T ey
20 Used Ol gnd Waste Ol — As per specifications prescribed from time to time.
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Schadule V
(See rule 3 (ze) and ()]

PART A
 Specifications of Used Oil Suitable for reprocessing / recycling
o. Paramater | Maximum permissible
. Limits
. (2] - (3)
' Polychlorinated biphenyls (PCBs) < 2ppm *
. Lead 100 ppm
Arsenic 5 ppm
Cdmium+Chromium+Nickel 00 ppm
Polyaromatic hydrocarbons 6%
(PAH])
PART B
Specification of fuel derived from Waste Qil
S.No. | Parameter i Maximum
| _ permissibie Limits |
L 12) | (3)
1 Sediment | 0.25%
2 | Lead 100 ppm
3 | Arsenic | 5 ppm
4 - Cadmium+Chromium-+Nickel 500 ppm
& Folyaromatic hydrocarbons 6%
 (PAH) |
6. | Total halogents - | 4000 ppm
T Polychlorinated biphenyls (PCBs) | =2 ppm * .
8. Sulfur 4.5%
8. Water Content 1%

The detection limit is 2 ppm by gas Liquid Chromatography (GLC)
using Electron Capture detector (ECD)



FORM 5

JSee rule 8¢l [

FORM OF APPLICATION FOR
GRANT/RENEWAL OF REGISTRATION OF INDUSTRIAL UNITS
POSSESSING ENVIRONMENTALLY SOUND MANAGEMENT FACILITIES
FOR REPROCESSING/RECYCLING
{To be submitted to the Central Pollution Control Board i iriplicate by the

Reprocessor’ Recyeler )

I | Name and Address of the unil . . |,
2 Name of the oceupicr or wwner of
the unit with designation, Tel / Fax:
3 Lhate :_1F:,1}r[:[!1|-.-.|1'|l1|:|15_ of the 1.|I'||E : -
1. | No. of workers ( including contraet
labourers }
5| Consent Valility a) Water (Prevention & Contral of Pollution)  Act,
1974 valid up 100000000000
by Air (Prevention & Control of Pollution) Act,
N 1981 valid up to.....
6. | Product Manufoctured during the || Year | Name of the | Quantity
last three vears (Tonnes / Year ) - Product | in Metric Tonnes or KL
aj
B -
o | )
7. | Baw matedal consumption during | | Year  Name of the | Quantity
last three years (Fonnes! year) Raw Material | in Metric Tonnes or K1
consumed
| al o
kv R |
i ]
£ | Manufucturing Process Please attach manufacturing process flow diagram
- for each product (s)
9. | Water Consumplion Industrial .........cvvenven ..m rdav
N Domestic... ... m"'day
10 | Water Cesspaiduptofdated) | i
11 | Waste water peneration as  per | Industrial Domestic
CONSENL. cosviaians m'iday Actual.......m*day (avg. of last 3 months)
12 | Waste water  treatment  {provide | Industrial
flow diggram of the treatment | Domestic

scheme )




=

Waste waler discharge

B T RO e T P

LRI s et e 0 s s e
Analvsis of treated waste water for paramelers such as
ptl, BOLD, COD, 55, OKG and any other as stipulated
by the SPCB/PCC ( attach details)

Wictals
3

14, | Air Pollution Controd =
a, Flow dwgram for emission control
systemy (<) installed  for  each
| processunit, ulilitics ele. _— =
b Dby of  facillities  provided |
control of fugitive emisston doee (o
matersal handling, process, wtifitics
sic.
C [Fuel consumprlion Mame ol Tuel Daantity
- per Day/Month : |
a) B |
. b
| Stk emisson moiatoring resubs Siack Fmissions {for SPM, S02, NOx and
attached tn: | (like Ph ete.) in particulates in mg/Nm
c Ammhsent air gualiny Ambient air | Parameters (SPM, SOZ, NOx,
ijuality Ph, any other ) in pg' m3
T tiom
- I |
15, | Hazardoiis waste management )
@, Waste generalion 'S | Name Categor | Cuantity
Mo, [ ¥ { It 3 years)
b.  Details on collection |, treatmcil
and IFnspon
¢, Msposal
{1 Please attach Detmls of the
dispesal facilities N
(i} Please anach analysis report of
charascterization of  hazardpus  waste
generated {mchudme lcachate fesi it
apphicabley |
16, | Petails of hazardous wastes peoposed | | Name
i be acguired through | 2. Quantity required per vear
sale/megotiation/ contract or impert as | 3. Waste listing & No. in Annex VI (List AY
the cise may be for use as row Annex 1X (List I3 of Basel Convention {BC)
material. 4, Hazard Characteristic as per Ammex 11l of BC




i7

Oceupational  safety  and  Tlealth
aspects

Please provide details of tacihties provided

14

Remarks

i) Whether industry has provided
adequate pellution control svstem/
equipment 1o meet the stamlards of
emissionefTuent.

Yies/ Mo

Environmeni,

(11} Whether [TW collection and
Tremumem, Stworage and  Disposal
Facility (1S13F) are operating

satisfactorly,

(i Whether conditions exists or
hkely w exists of the haeardows
waste being handled /processed of
posing  immediale  or delayed
adverse mpacts 3l the
{1v) Whether conditions exists or 15
likely 1o exists of the wastes being
handled ( processed by any means
capable ol yielding  another
material ¢g . leachate which may
POSSESS Ceo-L0XICiTY,

)

Ay other Information
i)

i)

i}

20

Yes /! Mo

Yoes /! No

Yes/ Mo

List al enclosores s =T il

[ | 1] [
Places..cies

Signature
Designation



Registration Certificate- cum- Pass Book for
Re-refining/Recycling of Hazardous Wastes

Mame and Address
ol this Industry

IO P0G L i S e e R e e
E-mad Address

Ragistration Mo.

Date of lssue S e S B R T e
Validify Panod o e o i RN s e g o e
Type I'E guanlity of the Hazerdous Wasie{s] permitted for procuremend and
recycling ;

5. Hazardous Wastes Cuantity
Mo {Lead Bmaring]) Type (Tons Fi[ Anmum)

Authorised Signatory &
Seal



Conditions of the Registration:

1

The regisbrallon ahall cease to be valid in casa of expliny of the validity or
suspension or cancedlation of any of the exising consants urder Yaber
[Prevantion & Conirol of Pollution ] Act, 1974 and Air [Prevantion 4 Conbrod
of Pollution) Act, 1081 and Authorizetion wndes Harardows Wasle
[Managament, Handling and Tianzhoundany Movermant) Bules, 2008 and
as amended isswad by e State Pollution Conbrod
Board (SPCBY Palution Control Commites (PCC),
and shall remnain invalid till consentis ) authorzation ane: abiadnd,

The Recycler shall submet copias of the vald consents and authorzaton
also (o the auctioneenselier 2 the time of each procurement.

The Recycler shall be responsible lo ensure that the quesitity of the
wastela) prooured gach fime & ondorsed n this Pass-Book by tha
aulhonsad sellanzucioneser

The reqistersd recycler shall maintain the records of sbove mentionad
Recyclabke Wastes procured Tor recying and S0bml The: Annual Retums
regarding wlilisation of such waskes 1o the .

SPCHEI.. s reenene- PG 86 par Form- 13 l'.'r-l H‘n Hazardnus 'I'||I"='I-E|E
ﬁhlhmagamani, Handling &nd Trarsboundary Movement) Rules, 2008 by

31" JEnuary of every year

This regisiraSon cedificate shall beproduced ol the lime of inspacbon upan
requast of an officer authorised by tha Minisiry of Ervironment & Forests
iMeEF)/ Cantral Ppllution Control Board (CPCR) s SPCR/PCE

Thae Racycer shadl not real’ lend/sellftransfer this registration certificate.

Ay change in the ecycling iechnology, disposal faciliy snd equipmen &6
given in e application shall only Be carmied oul with prior permission of
CPCH

Traneporiston, processng, reaiment and dispesal of wesies shall ba
carried oul stricily as per the Gaidelines on “Mansgemeant & Handling of
Hazardois Wastaes, 1991° Bsued by MoFEF and in acoordance with the
Harardous Wasle [(Managemanl Hanpding and Transbowndary
Movemeant) Rules, 2008,

2

a.

10,

n

12.

13

4

15

16

Tha hazsrdous weetes genaraled from the recycling process shall be
digpozed off ag par the Hazardous Waste [Manageman, Handling and
Transhaundary Mavemant | Rules H0E

The unit should lake sppropriste and adequale messures (o conbrol
Tugitive emissions such that the Work Zone standards with respect ko lead
Srenbel in pearEu e Er odher parserElers are mcl

The siack emEsion & armbienl air quality for lead conbend in parficulatbe
shauld not be more than 10 mgMNm® & 1.50/m? respactively and the unil
should camyoul Siack emission and Armbisnt dir Quedity (AACH monitoing
for lead in pariculate, SPM, REPM, S0; | WOy and monitoring reporis
anould be submited I:|5,- the unit to the . CENTRUERNE e - 1L
. i PCC, a8 peﬂrpcmgmﬂ mrn:lbu:uu

Soll and grownd weter from within the ndestry proméses should be
analysed for bead al least once a year thvough a laboratory recognized
under the Emironmen (Protection) Act, 1988 as amended, @and the
analysis results shauld be subsmitied by the une o CPGE,

Application (in inglicate) for renewal of registration shall e made well in
advance, ai kst pwo months before axpiny in Fosm 5 alongwith each o
the documents as per requirement of Rule 8 (1) of Hazmdous Waskte
{Managerient, Handing and Trarsbaundary Movermant) Rules, 2008

At tha time of submassion of the applicalion for renewal of registration, the
unit should submil a copy of the “Registation-cum-Fass Book”, alongwith
detsils of the guanlity of product (5] manufaclured, Fooess washes
genemted, mode of final disposal during the valididy penod of registraticn,
and a siaterment showeng pointwise compliance status of the above
conditions. This nfoomation showld be suppored with  Central
ExcissiSales lax detads,

Tha ragrstration ray be canceded or suspended by CPCB as perRule 8(5)
of the MW Rules, in case the recycler fails 1o comply with any of the
conditions of the registration or wilth any of the provisions of the
Ervironment (Protection) Act, 1386 as amended or Ruies made there
under,

in additien to sbove, CPCE may stipulat further eenditons, i 2o raquined
in thie interest ol envimmnmend protacton

3



17, Bcditional Comditiong Endorsemant by the Auctioneer/Seller (except column Ho. 6 & T)

[Condition Mo. 3 of the Registration]
FRODRRT IO PG, | 1L tatvm b st i tia s by e L TR ooy

R Wasle(sl Type - PEritted Cusandity |

B = AT ""a Date of H#Eﬂ_
2 it m"_?":;d Seal of the | arrival in the| Quaniity
MNo. | D" | Auctionesr!| HW solgy | Auctionesr’| Recyclers | (Registered-
Solter Auctiongg | eller with | premises & Procurod
- date | Chalian No. | till date)
£ @ {3 14} (%] (LT iy

Oate Authorised Signatony "
Placa - Seil To be filled by the Recycer



Registration Certificate- cum- Pass Book for
Re-refining/Recycling of Hazardous Wastes

MameandAddress
of the ladustry

Tetephoned FaxMo. & ...

E-rraul Address

Fegistration Mo,

Crate of Issue

Validily Parod L S R I . IR S G

Type & quantity of the Hazardouws Waste(s) permitied for procurement and
recycling |

5. Hazardous Wastes Quantity
No. | [Mon-Ferrous other than Lead] Type (T Par Annumm)

Authorissd Signatory &
Seal



Conditions of the Reglstration:

1.

The registration shall cease to ba valid in case of expiry of the validity or
suspension or cancellation of any of the adsting consents wnder Waler
(Pravention & Control of Pollution) Act, 1974 and Air [Pravention & Canlrol
of Polsion) Act, 1981 and Authorization under Hazardeus Waste
(Managernent, Hardling and Transboundan Moverment ] Rules, 2008 and
AR amanded issued by the Stale Pollubon Controd
Board (SPCBY____ .. Pobution Control Committee (PGE),
and shall remaln invalid till consen(s ) authorization are obtained

The Recyder shall submit coples of the valid consents and autharization
alsatothe auctioneer/seller at the tme ol gach procurement

The Recycler shal be responsible to a@naure that the quantity of the
waste(s) procured each Ume is endorsed n this Pass-Book by the
authonzed sellerauctionaer In case of import fis endorsament should b
obtained from the Customs Authorities,

In case of imporis [where permitted as per Hazardous ‘Waste
mwmammnmmummmma.mm

i) The mecyder should submit the analysis report received from the
exporter to the CPCEB and SPCA/PCC each time the consignments of
recyciahie wasle am recelved,

fi} Copparcontent in the consigrment of Copper dross should be equal
ormore than 85% of recoverable Copper, Lead and Cadmium conbent
in it shallnolexcesd 1.25% and 0.1% raspectivedy.

(i) Lead & Cadmium conlient in the congignment of spent cleaned metal
caialyst comaining copper and copper reverts, cake & residues
ﬂmﬂbﬁ&qualwlmﬂm1iﬁ%anﬁﬂ.1!ﬁ-ramm.

(i} Zinc contént in the consgrment of Zine ash should be equal ar more
than 65 % of recoverable Zinc, Lead ard Cadmium contend shall not
exceed 1.25% and 0,1 % respectively

(¥} Lead content in the consignment of Brass dross should be equal to or
less than 1.25%

2

g | F8

1,

12

13,

14,

Tha registered recycler shall maintain T records of above mentioned
Recyclabie Wastes prcured for recycling and submit the Annual Retums
regarding wlilisation of such wastes to the .................. -
SPCBY...ciser e snsisnnnien PGG @8 par Form-13 of the Hazandous Wasts
(Managoment, Handling end Transboundary Movemend) Rubes, 2008 by
31* January of every year.

This registration certificate shall be produced althe lime of inspection upon
request of an officer authorised by the Ministiry of Environment & Forests
{MoEF} ! Central Pollution Cantrol Board {CPCBor SPCBPCC,

The Recycler shall nodrent Mlend [ sell [iransier is registration cedificate.

Any change in the recycling lechnology, disposal tacility and equipment as
given in-the application shall only be camed oul with pricr permission of -
CPCE.

Tronsporintion, procesaing, reatment and dispesal of wastes shall be
carriad oul glriclly as pes the Guidelings on “Management & Handling of
Hazardouws Wastes, 19817 Issued by MoEF and in accordance with the
Hazardous Waste [(Management, Handiing and Transboundary
Movemenl) Fubes, 2008,

The hazerdous wasles generated from the recycling process shall be
disposed off as per the Hazardous Wasle (Management, Handing and
Transboundarny Movemeant) Fules, 2008,

Thie unil should lake appropriate and adequate messures bo cantiol
fugitive emissions such that the Work Zone standands ane mel,

The unit should carmyoul Stack emission and Ambient Air Cusality (AAD)
monitening for SPM, REPM, S04 | MOy and monitoring reports should
BuUbmAbed By the ORlE ot Me L e
BPCR ..o s PCIG, 28 par the consent conditions.

Application {in triplicats) for renewal of registration shall be made well in
advance, g least two monthe before explry, In Form & alongwith each af
the documents as per requirement of Fule B (1) of Hazardous Waste
(Management, Handiing and Transbounidary Maovament) Rules, 2008

At thi Sme of submssion of $e application for renewal of registration, the
unit should submil a copy of the ‘R&gLﬁtruﬁm-m—Pm Book®, al;lrwﬂ:h
dutaids of the guantdy of product (8] menulaciured, process wasiss

3



generatad, mode of final disposal during the validity period of registration,
ard 8 slatement showing polnteise comp@ance stalus of the above
condilions. This infermation should ba supporled with Cendral
ExcisefSales tax details,

15, The regisiration may be canceded or suspended by CPCEB as perRule 8(5)
of the HW Rules, in cése the recycler Tails o comply wilh any of (he
conditionza ol Uhie registralion or wath Y al the provisions of tho

Erviranment (Pratection) Acl, 1988 as amended oo Rules made there
tilali T

16, In addition ko above, CPCE may slipulate further conditions, if so requined,
im fhe inberest of erveamme nt peotaction,

17, Addidional Concilions

FrTT T ——

Date . Authorised Signatory
Pace Seal

Endorsement by the Auctioneer/Sallar {excapt column No. 6 & 7)
[Condition No. 3 of the Registration]

RegErationNo. . ... ... .o DEIET
Wasieis)Type <. iememeiwenrsns PETIIbEd Cluaniby : ... .
) T Signature & | Date of Balance
- ndd;:uﬂ wﬂ:ﬂ Seal of tha | arrival in the| Quantity
Mo, | Dot [ e i mﬂm‘m Auctionesr’ | Recyclors | (Registorod-

Sedler Sollar with | premises & | Procured

Auctioned | cate | Chalian Mo. |t cats)

(] 1] i3 [4) I5) 161" (o

" To be filled by the Recyder




Registration Certificate- cum- Pass Book for
Re-refining/Recycling of Hazardous Wastes

T e A e I - e v o e e L e e
of the Induginy

OB P00 T ocsiinasasss cnsms ot bbb sy b i i i s
! E-mall Address

Registration Mo

‘Wakdity Period e el s i i T ) B L2 o o
Type & quantity of tha Hazasdous Wasials) permitied for procursment and
riscyicling -

5. Hazardous Wasies Cuamntity
Mo, (Used | Wasta 0§} Typao {Kilofitres Per Annim)

Authorsed Signatony &
Saal



Conditione ofthe Registration:

1.

The registrabon shall cease tn be vaid in case of papiry of the validity or
suspansion or cancallation of any of the existing consents undar Water
{Prevantion & Control of Poliution)Act, 1974 and Ar (Prevention & Condrol
of Pollution) Act, 1981 and Authorization under HaZardous Wilmake
{Managemand. Handiing and Transboundary Movement) Rules, 2008 and
a5 amanded issued by the State Pollution Control
Board (SPCBY Polistion Condrol Commites (PCC),
anvd shall remain mwvalid 1l consenl(s ) authorization are obfained.

The Re-refirerRecycler shall submit coptes of the valid censents and
authorzation aiso i the suctioneer/seler at the time of sach precremenl

The Re-refinerfRecydier shall be responsible lo ensure that the quantity of
e waste(s] procured each lime |s endorsed in ths Pass-Book by the
authorisad Sellerauchonser,

The Re-refinerRecycler shall obiain & cogy of the analysis report of fe
used ciltwastn oll from tho ganerator st ihe tme of each procurement and
surbmit tho sama o CPCE

The registered Re-refinarRecycler shall maintain e records. of above
mantioned Recydable Wastes procured for e-refiningrecyding and
submil the Annual Retuns regarding utitsation of such wastes 1o the
DR - - «- : Ae— v o8 ¥, f gl g
Harardous Wasle (Management, Handling and Transboundary
Movement) Rules, 2006 by 31% January of vy year.

This registration certificate shall be produced &t the tirmaz oof inEpechon upon
resqueat of an officer authorised by the Ministy of Emvironment & Forests
{MoEF } / Central Pallutkon Control Board (CPCB)or SPCRPCE.

Tha Re-refiner Recycler shall notrent / lend / seil / transfer this negistrason
carificals,

Any change in the re-refining/recycling technology, dimposal facility and
eqQHEpmEnt 85 given in he applicalion shall only be carred auf with price
pemisson of CRCE.

2

10

11,

12

13

14,

18

16,

Transportalion, proonssing, reatment and disposal of wastes shall be
carried oul shictly as per the Guidedines on "Managoment & Handling of
Hazardous Wastas, 19917 izsusd by MoEF and in accordance with the
Hazardous Waste [Managemeni, Handling and Transboundary
bovament) Rules, 2008

I e nBZArCOUS washes genaraled trom the recycling prooess |n¢|u|;||r|g thie
residue generated inrerefining of used of shall be disposed off a8 per the
Hazardous Waste (Managemeni, Hardling and Transboundary
Miovmment) Fules, 2008,

The unit shall submit guarderly reperis giving detaits of used olfwaste oil
procured, guantity of tha products manufactured and sold [sepported with
Cenfral FxoaeiSales Tax detalia), quantity of waste Qeneration and its
rmodie of disposal, 1o CPCE.

Tha unit shold fake appropriate and adequate measures o contral
fugstive emissions swch that the Work zone stendards are mel.

Tha unk should carmpout Stack emisalon and Ambient Sir Quallgy (A0
roakonng for SPM, REPM, 50 | NOx and monitoring regonls should be
consent conditions.

Applicasion (in triplicate ) for ranewal of reglstrasen shall be made well in
advance, al leasttwo months belfore axpery, in Form 5 aloagwilh each of
the documents as per reguirement of Rule B (1] of Harardous Waste
[Managamani, Handlmg and Tmﬁ:‘lmthryunmﬁmnﬂ Rutlas, 2008

Al the time of submesssan af the application for renewal of registration, the
undt should submit a copy of the "Registraior-cum-Pass Book™, alongwith
a statement showing paintaiss complianos slalus of the above condilions.
This inlormation should be supported with Cenlral Excise/Sales Tas
details

.. PO, as par tha

Thez regestration may be cancelled or suspended by CPCE as per Fule B
() of the HW Rules, in case the Re-refinerRecycler fais i comply with
any of the conditonz of the registration or with any'of the proviesons of the
Emvironmend [Prolection) Acl, 1866 s amended or Rules made thers
uinsdeer.



17. In addition 10 above, CPCE may stipulate further conditions, if so reguired,
i the nbenest of envinonmed] probection,

18, Additional Conditions:

Data ! Authorised Signalory
Saal

Endorsement by the AuctioneeriSeller (except column No. 6 & 7)
[Condition Mo, 3 of the Registration]

Ragistration Mo, .o, R L e
Wasteds) THEE | nnnmaion.o. PErmied Quantity

Address ot Eignslure & | Dabe of Galanca
| to u:ﬂfﬂ:ﬂ Seal of the | arrival in the| Quansity
No. | D% | Auctionesr /| HW sclds | Auctioneer! {Registerad-

Sefier | Auctioned | 59187 With | pramises & | Procured
— e datn Challan Mo, | Fill doto]
(11 | () {3k _[ﬂ.'l-_ (5} {E}* T3
* To be filed by the Recycler



Appendix-1

Precautions/measures to be taken for minimization of the exposure
involved in handling/processing of the lead bearing materials.

Instructions for Lead bazed industrial workers:

(1]

(2]

(3]

(4]

(5]

(&)

(7}

(8}

(9}

(10)

Prior to entenng the work premises you need to change over o the work uniform
including shoe, socks, head gear ete. preferably in a lead free chamber

¥our changed dress matenal [which should be preferably made of cotion and nat
any synthetic material) should be packed in a polythene cover and stored away
from commg nto contact with any lead dust.

You need to cowver your head with airtight shower cap either made up of
disposable papers or thin cotten matarial.  The fipor in your work area neads 10
be kept wel sprinkles at work place help in reducing the dusi level.

Your face mask provided has to be used all through the working hours Rowewver
uncomforiable they are

Make sure that the inner portion of the gum boots and the thick gloves used s
free from dusl. (This can be achieved using leadazol solvent to clean from time
to ime)

Goggles used by you need to be cleaned for any dust accumulated from time to
fime

¥ou should use the dispasable cotton ear plugs to prevent any lead dust getting
into mner ear and also for nose contral

Mailz need io be tnmmead ard cleared more fregquently to ensure that no lead
dust gets under youw nail bed.

¥ou must have a shower before going home for the day  Prior to the shower at
the end of the working day you need o keap away the working dress material in
a day place The (dress matenal- that i3 uniform) should be periadiczlly dry
cleanad.

The above precautions will ensure that you are free from lead dust prior o
leawing the work placa

Under any circumsatances:

1.

Do not consume water or food at work placeleating place with your working
dress on

X9



2 Do not walk over any dusted area or againsl the wind direction as far as
possible in a dusted envirenment in spite of having protecting gears.

a Do nol smoke, or consuma alcoholic beverages as they are found to increase
the nsk for lead absorption.

4. Do not used printed papers for packing food as the printing inks do contain
some amount of lead.

] Do no énter the canteendeating place with the uniform provided for the
working purpose

6. Exhaust al greund level helps in bringing down the lead dust in the
environment.

7. Do nat leave the work area without the body shower and after adeguately
drying up.

B Do not handle as far as possible any other material such as mobiles, phones,
registers pens or pads, other that the work tools at the shop floor

o Do ned get info any other area ofher than the one specified 1o your nature of
work partitioning is of uimost importance.

1D Do ol use the floor lor resbing purpose, as the level of dust is gh balow the
knasa leval

1. Do nol lake any tradtional medicines unless you are well informed about its
constifuenis as many of the fraditional medicines contain lead.

12 Do not ignore even a small physical discomfort or the health problem. Please
go for medical check up Immediately

Remember that paints could be aiternative sources of lead ff they are not lead free
painta



