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Utilizrtion of Spent Sulphuric Acid (gcnerated from Chlor-alhali plants)
in thc mnnulircturing of Aluminium Su\rhate

Plocedrrre for slant of autholjzation ,bv State Pollutiorl Contlol llorurls (SPClls)/ Pollution
Clon tro I C o m tn i tlqe$ (PC Cs) fo r g tili zirtiqn g[,]In2,.$r'dpu s qa qte

l) While glanting authorization lbr utilizalion of hazardous wastes, SPCBs/PCCs shall ensure

tl.rat authorization is grven only to those wmtes for which Standard Operating Procedures

(SoPs) for utilization have been crrculated by Central Pollution Control Board (CPCB)

onsuring the fbllowing:

a) Tlre waste (intended tbr utilization) belongs to sirnilar sourceof generation as specified in

Sol'},

b) 1he utilization shall be sirnilar to as described in SoP.

c) End-usei product produced l}om the waste shall be same as specified in SoP.

d) Authorization shall be granted only a{ter verification of details and minimum requisite

fhcilities as given in SoP.

e) Issuance of passbool<s (simrlar to passbooks issued lor recycling of used oil, waste oil,
non-fbrrous scraps, etc.) fbr maintaining records of receipt of hazardous waste for
utilization.

f) Monitor closely the cluantity oflhzrzardous waste (spent HzSO+) being sent by chlor-alkali
plants and the cluantity being utilized by authorized fbcilities intends to utilize the same.

2) After issuance of ar"rtlrorization, SPClIls/['CCs shall verify the compliance of checklist and

SoP on qrlafterly basis fbr initial I years; fbllowed by landom checks during subsequent

period fbr at least onoe a year. I'he complituroe repofts rnay be submitted to CI'CB.

3) ln-ctrse of lack of recluisite infiastructures wrth the SPCBs/PCCs, they may engage 3'''l party

institntions or laboratories hei'i69 HPA, 1986/NAilL/lSOl7025 accreditationi recogrrition for
monitoring and analysis o1'prescribed parameters in SoPs fbr veriflcation purpose.

4) Sl'Cllls/l'CCs shall provide half yearly updated list ofl units permitted under Rule 9 of
Ilazardous & Other Wastes (Nzlanagernent & Transboundary Movernent) Rules, zArc
(HOWM Rules,2016) to CPCB anc'l also upload the same on SPCB/PCC website,

periodicnlly Such utrrdated list shall be sent to CPCB.

5) Authorization fbr utilization shnll not be given to the units located in the State/Union

Territory where there is no Comnon TSDF, unless the unit ensures authorized captive

drsposal of the lrazardous wste (if'any generated during utilization) or its complete r.rtilization

or rln'ange ment ftrr tri:rnsfbr to authorizecl disposal f'lrcility.

6) ln ca.se clf the utilization proposal is not sinrilar wilh respect to source of generation or
utilization process or encl-use as outlinecl in this SoP, the same may be rcfbrred to CPCR fbr
clarification /conducting trial utilization studies and developing Solls thereof

7\ Tlte source attd work zone standards suggested in the SoP are based on E(P)A notified and

OSHA standzrr<i respectively, however, SPCIIs/PCCIs may impose more stringent stanclards

basecl on the location or process specitic conditiclns.

B) SPCtls/PCCs shall ensure that the utiltzer of spent I{zSO.r shall rnaintain daily records in
National Hazardous Wiiste I'racking System (NHWTS).
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utilization of spent sulphurir Acid (gcnerated I'rom chlor-ailiari phrnts)
in thc nranufircturing of Aluminium Sulphtte

9tt.0 lJtilization of Spent Sul;lhuric Acid:

I'ype of HW Source ofgeneration Recovery/Product
Spent Sulphuric Acid
(Categoly: B- l 5 of Schedule

ll of HOWIV Rules,20l6)

Generated f'rom Chlclr-
Alkali plants fin dryirig the

chlorine gasl

Aluminum Sulphate
(Non-I;erric Alum).

9B.l Source of Waste:

Spent surlphuric acid (purity around >ttO%) generated frorn the Chlor-alkali plants is
categorized as hazardous waste listed at Clategory: B-t5 of Schedule II of FIOWM Rules-
2016, which is required to be disposed in an authorized disposal facility in accordance with
condition, r,rften not utilized as resource recovery.

7'oble L Crileriu dmrscteristics afSperfi Sulphuric Ac:id

*1 
1 n t:: on c un I rut ti t.tt s p tt n l a c i d .St xt p <ts <:ll. fo r u l il i z ot i.tt n m o v v a r v -l i- .1. 0o% ralttes mentioned in the la.ble

1)8,2 tltiliz:rtion Pr.ocess at Production Stage:

Spent strlphunc acid is charged in to the reactor along with fi'esh aluminium hydrate and
wator. After completicln of the reaction, the slurry is collectecl through bottom valve of the
reactor and transferred to the crystallize;r tray for the natural cooling ancl f.ormation of alum
lumps/ cubes (Aluminium Sulphate).

'l'he lrrnrps/ cubes ilre then passecl through crusher fllr crushing, as per the recluirement and
f inal product (Alunrinium sLrlphate) recovered is packecl in IIDpE bags.

Paralnetels Ihir Rcsults *

pH
Acidity as HISO+ % 82.25

Lead ppm <0.05

lron ppm 23 l2
COr) pptn 85. q

TOC ppm < 150
l'otaj Chromium ppm a a74

Mercury ppm ":0,01
Arsenic plJlll < 0.01
Cyanide ppnl < 0.01
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Utilization of Spent Sulphuric Acid (gcneratetl from Chlor-trllmli plants)
in thc manultcturing of Aluminiurn Sulphate
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Figure l: Process Flow Diagram utilization of spcnt sulphuric acid in martufacturing ol'

Aluminium Sulphate

98.3 Protluct Usage / lJtilization:

1) The end product i.e. Aluminum Sulphate manufactured hy utilizing Spent Sulphuric ac,rd shall

be used fbr inclustrial purposes only.

2) The product (i.e. Aluminum Sulphate) thus produced, shall not be utilized/ perrnitted {br

drinking water purrfication, agriculture/ soil applications, pharmaceutical/ healthcare products

or in fbod material miurufacturing or processing,

3) Aluminum Sulphate manufactured by utilizing the Spent Sulphuric Acid shall rneet BIS

specification for its intended use i.e. tS 260:2001

4) The unit shall label its product i.e. Aluminum Sulphate manuf'actured by utilizing hazardous

waste as"l['his Aluminum Sulphule hus been nranufuc:tured hy rtilizing lipenl $ilpfutric: Acid
generated .firrn Chlor-alkeili plonts crnd not ,fit .lbr u,se. in clrinkng vdte.r purificatiott,
agriuttturei soil ctppliccttitttts, trtltcrrmacettticctli healthcare Stnttltr:l,t or in ^fbocl".

98,4 St:rrrdard Operating Procedures (SoIl) for utilization:

lhis SoPis applicable only fbrutilization of spent sulphuric acid (genernted fiom Clhlor-alkali

plants in ruanufacturing of Aluminum Sulphate.

l) lthe spent sulphuric acid shall be procured/ transporled in SPCB/I'}CCI authorrzecl tankers

nnunted on vehicles :fitted with requisite salleguards ensuring no spillage.

Cr.ysta[[izer
Trav

Crusher

Stack

Bag Filter

Pulrrerizer
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Utilization of Spent Sutphuric Acitl (gcnerated liom Chlor-alkali plants)
in tlrc mlnufacturing of Alurninium Sulphntt

2) 'l'herc shall bc a designated spacc fbr unkrarling of spcnt sulphLrric acid into the storagc

tank made o1'stainless steel/ HDPE. 'llhe receiving storage tank shall be placed above the

ground and containcd u,ith lon' raisc parapct/ bund rvall u'ith sbpe to collect spillages, if
aur,. iuto tlro collcction pit.

3) 'l'hc unit shall rnst;rll stomgs tank undcr cool. drv, r.vcll vcntilated covcred storage shed(s)

rvithin the prernises. as authorized b1,' tlre concerned SPCB/ PCC under HOWM Rules,

2() 16. so lrs to olirniuatc rain r.r'atcr intrrrsion.

Furthcr. tho storage aroa shall have leak-prool'floor tile s r,r,ith adequate slope to colloct

sprllagc. if anv. into a collcction pit.'l'hc spillnge from collection pit shall bc transferred to

the rsaction tanker througlr che mical process purllp.

4) There shall be no manual handling oli the hazardous lvastes (spent sr.rlphrrric acid), Acid

proof'pump shall be usecl for the transfcr of spent sulphuric acid through fixed pipelincs to

tlic rcaction vcsscl.

.5) Tho unit shor.rld provide acid prool'glass r+,indorv lbr nlr:nitorirrg the progress of reaction in

trosscl.

ti) 'l'hc completc manufirctnriirg proccss shall be a closcd systcn"r lvith r.vatcr and/or alkali

scrubbers conncctccl to the comnlorr rrcnt of'spent acid stor:age tank and reaction vessel.

7) Thc crvstalliz-t'on travs shall be covercd undor: shed and the tray area should be ventilated

throrrg;h scl)aratc ilir r,cnting svstclll.

It) The pulvcrizer shall be connecteclr.vrth an enclosed bag f'ilters. ID fhn and stack.

9) 1'hc treatcd gascs/frrrncs from thc stack attachcd to reactiott 'i,essel and pulverizcr shall

compll.' rviih errrission norms prior to dispersion into atmosphere through stack. Tfte stack

hcight shall be minirnum of 30m fi'on ground level or as plcscribcd by thc concetned

SPCB/PCCI. rvhichevcr is higher.

l0) The unit shall ensrire that thc said utiHzation process and its associated activities shall be

clcmarcatcd scprualcl-v ivrlhin thc nnit. 'l'hc crystallization ancl final product storagc arca

should be maintaincd rvith propcr hoLrsekeeping. 'fhcre shall bc no spillages of product

during nraterial handling i.vith rninimum manual interuention.

ll) lt strall bc cnsurcd that thc aforcsaicl hazarclous u,astc is procured from the industriesrvhich

have valid authorization lbr the sanre fiom the concerned SPCB as required under HOWM
RLrlc- 2016.

I 2)'l'rcatnicnt ancl c{isposal of wasterr atcr:

There shall be no rvastcrvater gencration fiom tlrc process.

The unit shall rnarntain zero liquid discharge. Any spillages, scrubber bleed or rvash rvater

gcncratcd rvithin thc prcrnises may be managed as por conditions stipulatcd in thc Consent

gra.r:tcd by the SPCIB/PCC.

4lllngcI{u:; te lvl ct t'r t r,qem e n l -I I I )i rt i s i on, (' l:' ( I R, D e I h i



tltilization of Spcnt Sulphuric Acitl (gcncrated from Chktr-:rll<ali plants)
in the rnnnul'acturin g oll A lu nriniunr S ulp hide

13)'l1ie hazardous $rastcs gcncratcd during said utilizalion proccss (bng filtcr dust. proccss

residue. floor srveepings, spilled material, etc.) shall be collected and tenlporarilv stored jn

nonreactivc dnuns/ bags under a dcclioaled hirzarclous r.vastc storage arca iurd bc scnl to
authorized collurloll 'I'SDF or other authorized facility r,r,ithin 90 darr.5 from gcncration of
the rvaste in accordance r,vith the authorization issued by the concerneil SPCB/PCCI.

l4)The sender o{'spent sulphuLric acid shall have valid authorization liorn the concernecl

SPCIB/ PCC under HOWM Rules, 2016. Requisite rnanifbst document shall be fbllorvecl as

laid do'uvn under thc said Rr.rles.

l5)llrior to utilization of spent su\rhuric acid" tl-rc unit shall obtain aulhorizirlion for storagc.

utilization and disposal ofi spent sulphuric acid fionr tho concorncd SPCB/ PCCI Lrnder

I{OWM Rules. 2016.

16) Ihe rurit shall maintain propcr ventilation in ilrc rvork zouc ;urtl proccss arcas. All
persorurcl involved in the plant operalion shall rvcar plopcr persorull prutcctirie ccpripment

(PPE) specific to thc proccss opcmtions involvcd and trlrc of chcmrcals hancllcd as por

Mater:ial Saftty Data Sheet (MSDS). The safbtl, prccautions ol the rvorker shall be rn
accorclancc r.vith thc Factory'Act. 1948. as amcnclcd fiom timc to timc.

l7)In case of enrrironmental damagcs arising dne to improper handling of hazarclous u'astes

irrclurding accidental spillage cluring generation. storage. processing. trarrsporlation ancl

disposal, thc occr"rpicr (sendcr or rocciver, as the casc may bc) shall bc liablc to irnplcmcnt
imme diate response moasures, environmontal site asscssnlcnt ancl rcrrrediation o1'

contanrinated soil/ groundwator/ sediment etc. as per the "Cuidelines on Inrplenrenting

Liabilities for Environmental l)amagcs duc to l'landling & Disposal of ]lazardous Wastcs

and Penalty " purblished b:, CPClg,

l8)'I'he unit sliallproviclc suitablc firc safcty'arrangcnlcrlts, flamc proof elcctrical tittings ancl

on site emergenc).'plan approved b1,'concerned agencv.

l9)During the process oliutilization and lrandling o1'lrazardous waste the uurrt shall comply.'

rvith recluirement in accordancc rvith the Public Liabilit-v lnsurancc Act. l99l as amcndccl^

rvherever applicable.

98.5 Record / Returns Filing:

l) The unit shall maintain a 1:assbook issued by concem SpClB/pCC and maintarn details of
each prccurcmcnt of spcnt sulphnric acid as mentioncd below: -

- Address ofthe sencler
- Date o1'dispatch
- Quantit.v prr:cured
- Seal and signature ol'the sender
- Diutc of Rcccipt in lhc prcmises

2) A log book ivith infi>rmatiori oll sourcc and date erf procurcmcnt of spent sLrlphuric acid-

date r,vise utilizatir:n oI the same, hazardous wastc generation and its disposal. ctc. shall be

5 I l' r ",,14 us t e Mratu gerne nt.ll D itt i s i ct tr, C l:' C R. D e lh i
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tJtiliz:ttion of Spcnt Sulphuric Acirl (generated from Chlor-alkali plants)
in the mlnuthcturing of Alundnium Sulphirtr

maintaiuccl inclucling anali,sis rcpofl of fi"rgitive cmission monitoring &. efflucnt
cl rschargccl. as applicab le.

3) Thc unit shall rnaintain record ol'hazardouls waste genented, utilized and disposed as per

Fornr 3 & filo annual retums in Fonr 4 as per Rule 20 (l) and (2) ol'the HOWM Rules,

2016 to conccrnccl SPCill/PCC.

4) The unit shall surbmit cprartcrll, and an:rual inibrrnation on hazardous wastes consunred, its

solrrcc, products gcncrated or resorlrces conssrved (specifying the details like, type and

quantitv o{'resourcos conserved) to the concemed SPCB/ PCC.

5) Tltc unit shall use NHWTS to nmnage the manili:st, enter daily recods of qua:rtity
gcncratcd. disposcd, etc.

98.6 Standnrds:

l) Sourcc ctttissiott monitoring Jionr the conlmon stack attached to the rrent of hazardous rvaste

storagc tank and rcaclion vcsscl shall comply lvith thc fullou,irrg cmissions standards or as

prcscribccl b1' tho conce rned SPCIB/PCCI" rvhichever is stringent:

Parlioulatc Matter 150 ntg/Nnl-'
SOz- 100 nrg/Nni
Acid mist (llzSO+) 50 rng/Nm3

2) I':ugitivc cmission in thc rvork zone shalloomply rvith thc fulloiving standards

PMro 5 mg/m'i. *'IWA
SOz 13 ms/mr. "IWA
Acid rnist (HzSO,r) I nu/m:r,*Cl

+'l'14',4 . 7'inu [tr;eighlctl.tls'erage .frtr B hotn"s,

tnl oilrcr nmtttrful,s iltut haye innnt:diote t;flbc!,^.

3) Monitoring of thc firgitivc cmission shall bc carried out qua$crly for first ycar followcd by
at lcast annuallv in the subsequent r-car of'utilization. Tlre monitoring shall be carried out by

lS0 1702.5 accrcclited or EPA. l986 approvod loboratr:ries and thc resuhs shall be subn:itted

to lhc conccrned SPCB/PCC on a quartcrly basis.

4) Standard fbr rvastcwatcr clischargc: 'Ircated cffluent generatcd (if any) shall be discharged
in accordancc rvith tlre conditions stipurlated in Conser:t to Operate issued bv concerned

SPCIB/PCCI unclor: the Water (Pru,entrr:n and Control ollPollution) Act, l974.In case of (i)
zcro clischargc as per oonscnt or (ii) non-availability of the common Effluent f'reatment
Plant (CETP), the unit slrall achieve zero clischarge by setting up adequate captive trcatment
fircilil-v.

5) The urrit shall labe I its product bags with a notice stating that "This Aluminum Sulphate is

nranrrfircturcd b-v Lrtilizing ,Spent Sulpfuric Acicl generatecl Jrom Chlctr-ttlk:crli plant,s and not
fit fbr use in drinking rvater purilication. agriculture/ soil applications,
pharmaccutical/hcalthcarc producls or in frrod.

I) .,lrl *l(t t,s I e lv'fun t r gem e n l - I I I ) irt i s' i r tn, ( 1' C B, De I h i (,



98.7

98.B

98.9

9B.IO

Utilization of Spcnt Sulphlr"ic Acirl (gcleratetl fr6m Chlor-arll<ali plants)

irt the ntnnulhcturi n g ol' A I unilni tr ln S ul phnte

Sitin g of Industry :

Facilitics for gtilization of spent sulphuric acicl shall be prefcrabll' loctttccl in a notificcl

inclustrial aroa or industrial park I estate / cluster and should be in accordalrcc rvitlr Clonscnt

to Establish issued by thc coucerned SPCIB/PCC.

On-line detectors / Alarrns / Analysers:

11 case of continuous procc$s operations. onlinc curission attalvzcrs lbr PIVI and SO: in thc

stack shallbe installed which should t're connected to sonsrs of'SPCiB/PCCI and CPCIB

Size of Plant and Efficiency of lJtilization

1.5 MT ollalurninium sulphate is producecl by utilizrng I MT o1'sperrt sulphur:ic acicl i'e.

tt5% ,r,'iclcl of utilization along with othcr rau' malcrials namcl,r' Alurninium li-vdralc & rvatcr.

'I'herefore, reclgisitc facilities of nc{eqLralc sizc of storagc shcc{ and othcr plant & trtachincrics

shall be installed accordirrgl5'.

Checklist of Minimal Requisite Facilities:

Sl. No P*rrticuhrs

Spent HzSOa stomge tank(s) rvitlt rutlber lining havirrg acleqLra.te storage

capacity

acid pr:oolI

2 The IIW storagc uurk shall bc placed abovc and containcd u'ith lorv misc brtucl

r,vall & acid pr"oof floor ivith slopc to collcct spillagcs into collcctiorl pit
tirc grouncl

Chemical proccss pump to transfer spcnt I-IzSO+ from tanker to stora$c tank and lhctt tt>

reaction tank

3

4 The entire process area shall be made prool'and acid prool' floor tilcs with

lo colloct spillages. ilto collcction pil.
of leak-

arlequate slopc

illagcs rvorking krading arca.;urcl u11thcfromforrt llcctionco ofllectionCo $pp)
6 Common vent for reactiott vessel and storage

ancl alkali scmbber of adequate capacit5' and stach

acicl bc contrgctod rvith tvatcrtanks o1'spent

7 Reaction vessel / crystallization unit glass winclorvshall have

8 c11'stall l0l1tzttl arcir.ft>rslacktcrconncctcdatlon0va0Lt tra-ystcn'lA syventurg

9 Crusher. Pulverizer comected with closecl type bag lilters

l0 Stack to have sampling port, platform" access tc> the platfbrm clc. as pcr thc gLridclincs on

n-rethodologics for sourcc cmisskrn monitoring ptrblishcd by ClPCllS uncler Laboratonr

AnalS,sis Techniques I.,ATS/80/20 I 3- I 4

Wus t e Mttrutgeme nt- il D itt i s i ttn, CPCR, r '7 ll';t 1: t


