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['tilization of Spent Zinc Chloride Solution (generated from dye & dye intermediates
inclusfl)’) in production of Zinc Carbonate, Zinc Oxide and Sodiunr Chloride

Procedure for grant of authorization by Sta{e Pollution Control Boards fSPC:Bs)/Poiiution
Control Committee ( PCGs) for utilization of Hazardous waste

1) \V IIi ie gr:tIlting authorization for utilization of hazardous wastes, SPCBs,'”PCCs shall

ensure that authorization is given only to those wastes for which Standard Operating
Prc>ceclures (SoPs) for utiiisation have been circulated by Central Poliution Controi Board

( (-PCB) ensuring the foi towing

a, FIle waste (intended for utilization} belongs to same source of generation as specified
in SoP

File u{!!izatior! shaii be same to as described in SoP

End-use,' product produced fro in the waste shall be same as spec}Red in SoP

Authorization shai! be granted only after verification of details and minimum

requisite facilities as given in SoP

issuance of passboc)ks (similar to passbooks issued for recycling of used oil, \va ste

oil. non-ferrous scraps, etc.) for maintaining records of receipt of hazardous waste
for udlizatiol\

Monitor the quantity of spent Zinc C-hloade (ZaC:l2) generation and demand for
utilization of tIle same by industries involved in production of Zinc Carbonate, Zinc
Oxide and Soc:{itlin Chloride in the State

b

(;,

d

e,

I

3)

3)

After issuance of authorization, SPCBs.,;PC-Cs shall verifY the compliance of checklist and

SoP on quarterly basis for initial ! years; foilowed by random checks during subsequent

period for at least once a year. The compliance reports may be submitted to C'PCB

Ill-case of lack of requisite infrastiuctures with the SPCBs/PCGs, they may engage 3’d

})any ilrst;£utiol is or }aboratol'ies having EPA, 1986/N ABI.',,’'’iSo!7025 accreditation/
recognition for monitoring and analysis of prescribed parameters in SoPs for verification
purpose

SPCBs/PCGs graII provide half- yeaH)’ updated lisT of units permitted under Ru ie CJ of
Hazardous & Other Wastes (.X'’£anagement & Transboundary Movement) .Rules, 2016
(I' iO\\’\4 Rules, 2016} to CPGB and also upload the same on SPCB/PCC website,

peri<)dica!!y. Such updated !ist shall be sent to CPCB

'\utlrorization thr utilization shall not be given to the units located in the State.'tnion

i-erritory where there is no Common T SDF, uniess the unit ensures authorised captive

disposal of the hazardous waste (if any generated during utilization) or its complete
ualization or arrangement for transfer to authorised disposal facility.

In case of the utiii;cation proF)osa! is not sinri tar with respect to source of generation or
utilization process or Old-use as outlined in this SoP, the same nray be referred to CPCB

for clari6caTion /colrducting trial utilization studies and developing SoPs thereof.

FIle source and work zone standards suggested in the SoP are based on E(P)A rlotiHed

and OSI i A standard respectively, however, SPCBs/PCCs may impose more stringent

standards based on the location or process specifIc conditions,

SPC'Bs.--'PCCs shall ensure that the utilizer of spent ZnCi2 sha!! lnairltain daily records in
\jationa! !--{aza!'dous Waste Tracking S)’stein oIH\VTS)

4)

S)

6)

II

8)
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tJfiliz£r{toll of Spent Zinc Ch}oride Solution (generated fronr ctye & dye intermediates
Al !usfr}’} in productionlf Zinc Carbonat£, Zinc Oxide and Soaum Chlorid£

96.0 Utilization of Spent Zinc Chloride solution :

'FyFe of N\\

HI Moe Chloride solution

categorized as C: iass C--4 of
Schedule-II of (}-iOWM Rules

20 16}

Source of generation
Dye & dye intermediate

industry

Recovery/Product

Secondary production of
Zinc Carbonate. Zinc Oxide
and Sodium Chloride

96. 1 Source of \\’aste:

Spent Zinc Chloride Solution generated dLlring production of Bi Chloro Methyl Biphenyl
{BC\4 B) is collsidered as hazardous waste listed at C-4, Schedule-It of HOW\4 Rules –2016,

\\'hi Gl I is requii'e ci to be di sposed in authorized disposal facility in accordance with. authorization
condition, when I lot utilized for energy or resource recovery

Tab ie 1. Ty IBeat characteristics of spent ZnCt2 given below:

Parameter

pH

KFHTiT;OHm. % by Mass

Total Organic Cdr!)on

Chernica. i Oxygen Demarid

Am lnoilia as N.:I
Sulptlat e
Chic)ride

%

mg/l
mg/i
%

nIj{/I
mg/l

ppb

ppb
O,,&

!9.8
<6700

< 1 8000

<0.90

<900

<37, $

Mercury as Hg
Clli'olrlium as Cr

Bariunl as Br

'-O.OO I

<3 . O

<0.05

96.2 Utilization Process

I) Production Qf„ZIne carbonate:

FIle bas}c raw material thr this product are ZnCl2 and Soda ash. Spent ZnCi2 solution is
transferred to a mixing vessel equipped with a stirrer. Condensate water recovered from the

evaporator is punr})cd korn the storage vessel in a mixing vessel. In a reaction vessel, soda ash

{F\a2C'O3> powder is added by a bucket elevator to make soda ash so{ution. It is further mixed

thol-ong IIly and continuously to obtain a uniform solution. Soda Ash solution is added to the

reaction vessel containing spent ZnC!!. ' Ifhe free acid neu{ralizat ion in ZnC{2 is achieved by using
Sodit! in Hydroxide (caustic) yielding the same NaC! and water. Free urlreacted hydrochloric acid

will react firsT as per t:he first equation

Once the free acid is neutralized. addition of excess Soda Ash solution \viiI result in the

conversion of Zinc chlori(Ie to Zinc (''ar})orlate. Since Zinc carbonate is insolub ie in water the

solution will yield precipitated zinc carbonate in form of a white slurry.

HCI t Na2C03 –, tl2C) + CO2 + Na(1
ZlrCl2 + Na2C03 –> ZnCO3 + 2NaCI.
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L’tilizdtion of Spent Zinc Chloride Solution (generated from dye & dye intermediates
industry) in production of Zinc Carbonate, Zinc Oxide and Sodium C-hlt>ride

Once the reaction is complete<3 the solution is transferred to a continuous belt alter (})neunlat ic)

which operates under vacuum and separaTes the saiid zinc carbonate cake and tIle liquid brine
solution. The separated solid zinc carbonate cake is transferred to the dryer hopper and the liquid

br{ne solution is pumped to a storage vessel. The brine solution is tested for T\aCI concentration

The dry powder is packaged into bags from a cyclone and bag filters. Vent frc>in dryer is attached

to a eyelone and bag fi}ters (APCM) to arrest the anc dust parTicles of product which is then

collected in bags.

2) Production of \aCl:

l"he liquid brine genera{ed in the system is sent to an evaporator to obtain crystalline NaC't satt

and the water vapour which is condensed to form condensate water (which is reused into the

system for preparation of soda ash solution), Once the target c.oncentra£i< in is achieved. Brine

solution from evaporator is sent to fIlter press and dIVer and crystalline salt is bagged and sold

as industrial grade salt

The brine solution may aiso be sent to end users to be used as industrial grade salt

ZiICi:

Soda Ash Reaction Vessel

Condensate Water
Zinc Carbonate

Slurry

Multiple Effect
Evaporat01

Brine

Solution
Belt Filter Press

NaCt

CrYstal

Zinc C:arbonatc Cake

Spin Flash Dr>'el
(: velone

Separator

Bag

+ Fi itc’f
Stack

Zinc Carbonate

Figure: \-Process flow diagrant .f-ay UtUiT.ufion Qf spent $nc c}tioN tIe in manu.fact uring of
Zinc Carbonate and So€tiunr C}ttlrri£ te.

3) Production of Zinc Oxide from Zinc Carbonate

Zinc Cai'bonate produced by u{ilizing spell! zinc carbonate soiut'ion gets col\verted to Zinc O\ide

in Calcinatic>n process operating at tenrperature typically around 400 'C

Zinc C'arbonate ORIGination Zinc I'--tvdroxt de

FIgure: 2-Process flax' diagram, conversion of anc carbonate into Zinc Oxide.
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Cfiliz£!tion of Spent Zinc Chloride Solution (generated from dye & dye intermediates
industry} in production of Zinc Carbonate, Zinc Oxide and Sodium Cbloridq

96.3

i

a

Product Usage / t tiliz&tion

{"tIe Product i.e. Zn(-O3 manufactured by utilizing spent ZnCi2 (generated during

lnalrufacturing of BC'Mt3> shall be utilized in Rubber, Ceramic and Paint industlv only (as

per indus{n.’' requirement )

TIle Product i.e. ZoO shall comply Bureau of Indian Standards (B iS>-3399:20 1 3. and shaII
be allol,\'ed for downstream utilization in Rubber, Ceramic and Paint indUstrY only

-; The Product i.e. NaC:I shall conlply Bureau of indian Standards (BIS)-797: 1982, for use

in chemical {rldustries and other irrdustriat purposes exe tutling food, food processing.

ptrarlnd and feailizei' ilrdustries

4 !' irc unit shall Iabc! its product i.e. ZnCO3, Zno and NaC:I manut'actured by utilizing spent

Zn(' 12 as '’-i’his Zi}('03 ' Z}io Nd<.'! has been maIn!.faciured by uTilizing spetli zia:I:

genet'ct ted .fl'c>nt ci);e & d);e intermediate iIviI+sirie s

96.4 Standard Opera(ing Procedure for utilization

This SoP is applicable only for utilization of spent ZnCl2 solution (generated froin. dye & dye

int crime(:tia te industries) in production of ZnCO3. ZnO and NaCI only

t) Spent ZaCl2 solution shalI be procured only in SPCB/PCC authorized barrels.,'’;closed tanks

mounted over vehicles atted with requisite safeguards

2) Spent Zn('l2 solution sha it be stored ill either HDPE or scrubber lined steel tank on acid

proof brick lined area under covered storage shed within premises. Further, storage sheds

sha il have a proper slope and seepage collection pit to collect seepage / noor washing. The

collected seepage / floor washing shall be channeiizec!! to Effluent Treatment Plant for further
£reatlrlelr{

3)

4)

S)

6)

7)

8)

Spent ZnCt2 solution sha!} be unloaded froln the closed tanker to the storage tank through

pipelines using dedicated trans:fei- puln.p

\latcria! transfer / hand! ing in entire utilization process shall be done in ciosed system

\“!anua! ha Irc{ting sha!} be strictly prohibited.

Vent fronI spray dryer sb,iII be attached to cycio.ne separator and bag filters followed by

Rack of adequate height

file {reelted gases shall comply with emission norms prior dispersion into atmosphere
through stack. "!'he stack height shall be minimum of 30rn from ground level or as prescribed

by the concerned SPC}3/PCC, wtrichever is higher

f here shall be no generation of effluent from the process and unit shall strictly adhere to

zero liquid discharge condition

The hazardous wastes generated during utilization process shall be collected and temporarily

stored in not I-reactive d tunIS/bags under a dedicated hazardous waste storage area and be

set it to authorized comtllon TS-DF or other authorized facility within 90 days from generation
of it}e \,\"aste tir accc>1-dance with the auttlol'izat ion issued by the car\eern.ed S-PCB / :PC-C, The

hazardous waste storage area sl\all be covered with proper ventilation

Waste \’lana.genrent-it Division. CPCB. Delhi 4 If; a $ *



Utilization of Spent Zinc Chloride Solution (generated from dye & dye intermediates
industry) in production of Zinc Carbonate, Zinc Oxide and Sodiunr Chloride

9) Transportation of spent Zn C:l2 solu tion shall be carried out by solder (generator) or I'eceivel

(utjlizer) only after obtaining authorization fronr the concerned SPCB utrder I IOW\I Rules.

20 {6. The requisite nranifest docunrent shall be foI iowed as laid down under tIle said Rules

10) Prior to the utilization of spent ZnCl2 solution, the unit sha! i obtain author}zation for
generation. storage, and utilization of spent ZnC'!2 solution fr(InI the c<)ncerned Statc
Pollution Control Board under HOWhl Rules. 30 16

li) Treatment and disposai of wastewater

Wastewater generated from noor-was}rings, spi]iages. reac{ol' washing, scrubber bleed

inc iu cling The wastewater from filtration shall be treated Pllysico-Cheinically in all ETP

In case of zero discharge. the treated waste water froln ETP may be nranaged as pei

conditions stipulated by the SPC:B/PCC

12) The treated effluent sha!! be discharged in accordance with the conditions stipulated in the

Consent to Operate issued by concerned SPCB;’'PCC under the Water (Prevention and

Control of PoiItltion) Act, 1974

13) The unit shall ensure that the Spent ZriCl2 solution is procured from the !ndustr}es, which
have valid authorization from concerned SPCB“PCC as required under HOWN’'l Ru ics. 20 1 6

14) The unit shall maintain proper ventilation in the work zolre and process areas, All personnel

involved in the plant operation shall wear proper persona! p!'otecti\. e equipllrent (PPE)
speci6<.' to the process operations involved and type of chemicals handled as per Material

Safety Data Sheet (MS.DS). The safety precautions of the worker sha!! be in accordal\ce witII

the Factory Act. 1948, as alnende c3 from dIne to time

IS) In case of environrnenta} danrages arising due to inrpropel' handling of hazai'dous wastes

including accidentat spillage during generation. storage, processing. transponatic in and

disposal. the occupier (sender or receiver, as the case inay be) sha iI be iiab}e to ilnplenrent

ilnr11ediate response measures. environl\rental site assessment at\d i'elnediation ot-

corltalminated soil/ groundwater/ seciinrent etc, as per the ''C'lttiLiC lines 'nl 11111)!cmc}ltitlg

T. iahl ilt ies for tIn\{ronmenla] Damages dtIe lo Ha}tdling & F)is IX)sci! of FIa:atdf >Ils }$’ kIT/e.\

antI Peltaltv” published by CPC B

The unit sha!! provide suitable are safety arrangements and name proof ctcctrica! fitting.s

During the process of utilization and handling of hazardous waste {tIe unit sha iI collrpi>’ \\;i{}I
requirement in accordance with the Public Liability }nsurance Act, 1991 as amended.

wherever applicable

16)

1 7)

96.5 Record/Returns Filing

I ) The unit shaII maintain a passbook issued by concern SPC'B/PCC' and

procurement of Spent ZnCl2 solution as mentioned below
Address of the sender

Date of dispatch

Quantity procured
Seal and sjgnature ofthe sender

Date of Receipt in the premises

lnaintain details ofeach

Waste Management-II Division, CPGB, Delhi
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( ti liz Ittion of Spent Zinc Chloride Solution (generated from dye & dye intermediates
industl)') in production of Zinc Carbonate, Zinc Oxide and Sodium Chloride

2) A log book with information on source and date of pt'ocurement of spent ZnCl2 soiution, date

wise utilization of tIle same, hazardous waste generation and its disposal, etc. shall be

mail it dined ilrcludi ng analysis report of fugitive emission rnonitoring & effluent discharged,

as applicat> ie

3 > The unit shall rnaintair! record of hazardous waste generated. utilized and disposed as per

Form 3 & also file annual returns in Form 4 as per Rulo 20 ( i) and (2) of the HOWM Ru ies,

20 16. to concerned SPCB/PCC

4)

5)

FIle unit sheiii submit quaIlcrI>' and annual information on hazardous wastes consumed. its

source. products generated or resources conserved {specifying the details like, type and

quantjty of resources ct>nsei xed) to the concerned SPCB

TIle unit shall use NH\VTS to nranage the manifest, enter daily records of quantity

get3el'atec!. disposed, etc

96.6 Standards

1 } Source emissions frotn tlle stack connected to process units (dryer) stack shall comply with

the foIIo\\'ing Fin ission standards or as prescribed by the concerned SPCB/PCC, whichever
IS st rllrgen.t:

Particu iate Matter
Ammonia

350 m m
330 in m

2) Fugitive emission in the work zone area shall comply with the following standards

PN'll„
Zinc Chloride fume
Ammonia
’'F'oiuenc

t---lexa lle

5 mg/m3 T\V A$ (PBL
1 mg/m:+ T\V A8 (PEL

35 mi

200 mm A8 (PEL
t 800 n\n \V A8 (PEt.

$i> ICI, - ite,m:>xii.ic i-':xt?,>s1 tra i .ivlit: £ - Ce!!!nq IImit
!!nIe„weight,’, I (!rcrc Ise f 7-if :-i . II teas!{red ,;rar ,I per:crd o.fS holirs Qf opel,Eton of process

3) N’lonitoring of’ the above specified parameters for source emission shall be carried out

quarterly for first year followed by at least annually in the subsequent year of u{ilization

Fugitive enlissic)n for specifIed parameters shall be carried out qua.Reay. The monitoring

shall be carried out by ISO 1 7025 accredited or EPA, t 986 approved taboratories and the

results shall be submitted to the concerned SPCB/PCC on a quaReriy basis

Standard for wastewater discharge: Treated ettluent sha!! be discharged in accordance with

the conditions stipulated in Consent to Operate issued by concerned SPCB/PCC under the

Water (Prevention and (-ontr<)I of Pollution) Act, 1974. In case of (i) zero discharge as peI

consenT or (ii) non-availabi iitV of the common EfY3uent Treatment Plant (CETP), the unit

shalt achieve zero discharge by setting up adequate captive treatment facility

4)

96.7 Siting of Industry

F&IciIRics for uti£ization of spent ZnCl: soiution shall be preferably located in a notifIed industrial

area or industrial park/estate/cluster and in accordance with Consent to Establish issued by the
concealed SPC'B/PC'C
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Utilization of Spent Zinc Chloride Solution (generated from dye & dye interrnediates
industry) in production of Zinc Carbonate, Zinc Oxide and Sodium Chloride

96.8 Size of Plant and Efficiency of Utilisation

U{i{izatior! of 2.25 NiT of spent ZnCi2 solution aiong with 6 X't"f of ra\v material f soda ash) Inay

yjeld 1 MT of ZnCO3 & 0.5 MT ofNaCI or respective products. 'i-'lrerefore, requisite facilities of

adequate size of storage shed and other piant & machineries shall be insta!!ed accordingly

96.9 On-line Detectors / Alarms / Analyzers

In case of continuous process operations. online emission anatyzers for PM and NIt., in the stack
sha}} be installed and the online data be connected to the server of the concerned SPC'E!,„''PC'C- and

CPCB

96.10 Checklist of&’linim a1 Requisite Facilities

[S.i.

2

Particulars

Dedicated storage tank for storage of spent Zinc Chioride soiution with acid proof brick

lining and proper Hope & seepage collection pit
\4echa1 licai transfer puulps with n:<ed pipeline for transportation and halldiillg of spent
Z tlC12 solution

Vent %in dryer sha!! be attached to cyclone and bag filter

STmM&r oro\\';der
form

Reactor, dryer, Pneumatic fIlter press

Materiai transfer / handling in entire utilization process shai I be done in closed system

\’!anua} handling SIId i be strictly prevented

Stack to have sampling poR, p{atforiu, access to the platfornl etc. as per the yuidciines

on methodologies for source emission monitoring published by C’!i(-B under Laboratory
Ana{ysis Techniques L Al-S/80/2013 - i 4

Adequate freeboal-d to be provided in the reactor to avoid overtIo\\, because of tiberat loi1

of CO; from the process while manufacturing zinc carb011ate

5

6

7

8

BR IfC Re
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