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Utilization of Spent Sulphuric acid (generated from Dye & Dye Intermediates & Organic 
Chemical Industries) in manufacturing of Ferrous/Copper/Zinc Sulphate 

Procedure for grant of authorization by State Pollution Control Boards (SPCBs)/Pollution 

Control Committee (PCCs) for utilization of Hazardous waste 

I) While granting authorization for utilization of hazardous wastes, SPCBs/PCCs shall 
ensure that authorization is given only to those wastes for which Standard Operating 
Procedures (SoPs) for utilisation have been circulated by Central Pollution Control Board 
(CPCB) ensuring the following: 

a. The waste (intended for utilization) belongs to same source of generation as specified 
in SoP. 

b. The utilization shall be same to as described in SoP. 
c. End-use/ product produced from the waste shall be same as specified in SoP. 
d. Authorization shall be granted only after verification of details and minimum 

requisite facilities as given in SoP. 
e. Issuance of passbooks (similar to passbooks issued for recycling of used oil , waste 

oil , non-ferrous scraps, etc.) for maintaining records of receipt of hazardous waste 
for uti I ization. 

2) After issuance of authorization, SPCBs/PCCs shall verify the compliance of checklist and 
SoP on quarterly basis for initial 2 years; followed by random checks during subsequent 
period for atleast once a year. The compliance reports shall be submitted to CPCB by July 
every year. 

3) In-case of lack of requisite infrastructures with the SPCBs/PCCs, they may engage 3rct 

party institutions or laboratories having EPA , 1986/NABL/ISO 17025 accreditation I 
recognition for monitoring and analysis of prescribed parameters in SoP for verification 
purpose. 

4) SPCBs/PCCs shall provide half yearly updated list of units permitted under Rule 9 of 
Hazardous & Other Wastes (Management & Transboundary Movement) Rules, 2016 
[HOWM Rules, 20 16] to CPCB and also upload the same on SPCB/PCC website, 
periodically. Such updated list shall be sent to CPCB on half yearly basis i.e., by Jul y and 
January respectively. 

5) Authorization for utilisation shall not be given to the units located in the State/UT where 
there is no Common TSDF, unless the unit ensures authorised captive disposal of the 
hazardous waste (generated during utilisation) or its complete utilisation or arrangement 
of sharing with any other authorised disposal facility. 

6) In case of the utilization proposal is not same with respect to source of generation or 
utilization process or end-use as outlined in this SoP, the same may be referred to CPCB 
for clarification /conducting trial studies and developing SoPs thereof. 

7) The source and work zone standards suggested in the SoP are based on E(P)A notified 
and OSHA standard, respectively. However, SPCBs/PCCs may impose more stringent 
standards based on the location or process specific conditions. 
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Utilization of Spl'llt Sulphuri(.' acid (generated from D~ e & Dye Intermediates & Organic 
Chemical Industries) in manufacturing of Fcn-ous/Coppcr/Zinc Sulphate 

83.0 Utilizatio n of Spen t Sul phuric Acid : 

Type of HW I Sou rce of genera t ion RccoYcry/P roduct 

Spent sul phu ric ac id (Category i Generated from: Ferrous/Copper/Zinc 

26.3 of Schedule-! and B- 15 & j ( i) Dye & Dye Intermediates Sulphate 
C2 of Schedul e II of HOWM (ii) Organi c Chemical Industri es 
Rules, 20 16) 

83.1 SourccofWaste: 

Spent sul phuric ac id generated from dye & dye intermedi ates & orga nic chemical industri es fa ll s 

under Category 26.3 of Schedule-! and B- 15 & C2 of Schedule 11 o r 1-1 0 \\ .M Rules - 20 16 

respecti ve ly. It is essenti a l that COD o r spent sulphu ric acid shall be less than 18,000 mg/1 for 
the purpose of uti lization as per thi s SoP. 

Table I. Criteria Characteristic.\' l~(.\pent sulphuric acid: 

S. no. I Parameter Unit Range 
I. I Strength % >50 
2. I Inso lubl e Matter 111 8/1 i1 <90 
,., 

I TOC mg/1 it <6700 .) . 

4. I CO D mg/ lit < 18000 

83.2 Utilization Process 

The ut ilizat ion pmcess in vo lve addition of iron/copper/z inc scrap/powder to spent sulphuric ac id 
of spec ific concentrat ion in a reacti on vesse l. If required. fresh sul phuric acid may also be added, 

as per the requi rement to mainta in des ired spec ific gravity. Tota l reacti on time is approx. 6-7 

hours. After COITJp leti on of reaction, reaction mass is to be transfe rred to fi lte r press and fil trate 

is co ll ected and sent for self-crystallization. After crystallization, product crystals are separated 

from moth er liquor and washed with water in centrifuge. The mother liquor and washing vvaste 
water are reused to next batch . 

Chemical reaction inside t·eactor: 

Fe+ HzS04 + 7Hz0 ~ FeS0 4 . 7Hz0 +Hz 

Cu + 2HzS04 ~ CuS04 + SOz + 2Hz0 

Zn + HzS0 4 + 7Hz0 ~ ZnS04 . 7Hz0 +Hz 
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l'tilization of Spent Sulphuric acid (generated from Dyt· & Dye Intermediates & Organic 
Chemical Industries) in manufacturing of Ferrous/Copper/Zinc Sulphate 
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Figu rc : 1-Process.flow diagrmn for utilization of.\pent sulpll uric acid. 

83.3 Product Usage I Utilization 

I . Ferrous/Co pper/Zinc Sulphate manufactured by utiliz ing spent sulphuric shal l be utilized 

for industrial purposes. Recovered material shall not be permitted for use in drinking 

water treatment (as FeS04-coagulant). fertilizer/agro-so il. food and pharma industries . 

2. Recovered materia l shall meet qua lity criteria as spec ified in IS: 262- 1982 for Ferrous 

Sulphate; IS : 26 1 - 1982 for Copper sulphate and IS: 8249 ( 1994) for Zinc sulphate. 

3. Recovered products shall not be permitted for use as ferti I izer or additive to agriculture 

soil. 

4. The unit shall label tankers and bags carrying its products manu factured by utiliz ing spent 

sulphuric acid as "This Ferrous/ Copper/Zinc Sulplwte has been nzam!factured b_v 

utilizing spent sulphuric acid (generated .fi'om Dye & Dye Intermediates/Organic 

chemical industrie.<,)". 

83.4 Standard Operating Pt·ocedure for utilization 

Thi s SoP is applicable only for utili zation of spent sulphuric acid (generated from dye & dye 

intermediates & organic chemical industr ies) in manufacturing of Ferrous/Copper/Zinc Sulphate. 

I) The spent sulphuric acid sha ll be procured only in closed tankers mounted over veh icles 

fitted with req ui site safeguard s ensuring no spillage of the acid. The ve hicles should be 

regi stered ,,vith SPCBs/ PCCs. ~ 
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ltilization of Spent Sulphuric acid (generated fmm D~c & Dyt·lntcrmcdiatcs & Organic 
Chemica l Industries) in manufacturing of Ferrous/Copper/Zinc Sulphate 

2) Spent ·ul phuri c acid shall be stored in des ignated 1-l DPL/\ lS 1anks and ke pt in acid proa l' 

brick lining noors '' ith closed bund area by acid rcsi::. tanec brick ''all. 

Further. the storage area of spent sulphuric acid shall have leak-proof fl oor tiles ' ' ith 
adequate slope to collect spillage. if any. into a collection pit. The spillage fl·om collecti on 

pit shall be translerred to Effl uent Treatment Plant (ETP). as th e cases may be. through 

chemical process pump. 

3) There shall be no manual handling of the spent sulphur ic acid at any stage or utilizat ion 

proces_. 

4) Spent su lphu ric ac id shal l be unloaded from the closed tanker to the storage tank th rough 

pipeli nes using ded icated transfer pump. 

5) Feeding of spent sulphuric acid fi·om storage tanks to reaction vessel sha ll be done through 

closed loop pipe lines usi ng ded icated transfe r pump. 

6) The complete manu fac turing process shall be a closed system. with alkali scru bbers 

connected to storage and react ion area. The iron/copper/z inc crap/powder should be 

transferred in closed system like closed conveyor belts or screw conveyors . 

7) The treated gases shall compl y vvith emi ss ion norm s prior to di spersion into atmosphere 
through stack. The stack height shall be a minim um of 30 m from ground level or as 

prescri bed by the concerned SPCB/PCC, wh ichever is higher. 

8) Treatment and di sposal of wastewater: 

Wastewater generated from fl oor-washings. spillages. reactor washin g. scrubber bleed 
including the wastewater from filtrat ion shall be treated Ph ys ico-Chemicall y in an ETP. 

In case of zero di scharge, the treated waste water from ETP may be managed as per 

condit ions sti pulated by the SPCB/PCC. 

9) Hydrogen Peroxide shall be added for treatm ent of Mother Liquor after every batch to reduce 

COD. Once COD stops decreas ing or remains constant, mother liquor may be reused in the 

process. Excess Mother Liquor should be sent to ETP fo r neutra lizati on. 

1 0) The treated eftlu ent shall be discharged in accordance with the condi tions stipulated in the 

Consent to Operate issued by concerned SPCB/PCC under the Water (Prevention and 

Contro l of Pollution) Act, 1974. 

II ) The hazardous wastes generated (fil te r cake. ETP Sludge, etc .) shall be co llected and 

temporaril y stored in non-reacti ve drum s/ bags under a dedicated hazardous waste storage 

area and be sent to authorized comm on TSDF or other authori zed fac ility within 90 days 

from generat ion of the waste in accordance with the authorizati on issued by the concern ed 

SPCB/PCC. 

I 2) The unit shall ensure that the spent sul phuric ac id is procured fro m the industri es, which 
have va lid authorizati on from the concerned SPCB/PCC as requ ired under HOWM Rules. 

2016. 
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l'tilization of S pent Sulphut·ic acid (generated from Dye & Dye Intermediates & Organic 
Chemica l Ind ustries ) in man ufac tut·ing of Ferrous/Cop per/Zin c Su lphate 

13) Tran sportat ion o r spent sulphuric acid sha ll be ca rr ied out b: sender (generator) or recci\ er 

(ut il i;;er) onl~ aft er obtaining :luthori£ation fl·om th e concerned SPCB/PCC under IIOW\11 

Rul es. 20 16. Requi site mani!Cst document shall be fo llm\ecl as laid ciO\\n under the sa id 
Rul es. 

14) Pri or to uti I ization of spent sui ph ur ic acid . th e unit sha ll obta in au thori zat ion lo r storage. 
ut ilization and di sposa l of spen t sulph uric acid fi·om the concerned SPCB/PCC under 

HOWM Rules. 20 16. 

I 5) The unit shall maintain proper ventil ati on in the '' ork zone and process areas . A II personnel 

in vo lved in the plant operati on shall wear proper personal protective equipment (PPE) 
specific to the process operations involved and type of chemicals handled as per Material 

Safety Data Sheet (MSDS) . The safet y precautions of the vvorker shall be in accordance'' ith 

the Factory Act, 1948. as amended from time to time. 

16) In case of environmental damages ari sing due to improper handling of haza rdous wastes 
including aco id ontal cpillag during g n rati on ctoragi prococcin fi trJ~mporl <~ tion 11 1 r.l 
di sposal. the occupier (sender or receiver. as the case may be) shall be liable to implement 

immediate response measures. environmenta l site assessment and remediation of 

contaminated so il / groundwater/ sed iment etc. as per the ··vuidelines on Implementmg 
Liabililiesfor Environmenwl Damages due w H{//1dltng & Disposal ofHa:::ardous Wastes 

and Penalty. , publ ished by CPCB. 

17) The unit shall prov ide suitab le fire safety arrangements and tlame proof electrical fittings. 

18) During the process of utilizat ion and handling of hazardous waste the uni t sha ll comply with 

requirement in accordance with the Public Liability Insurance Act, 1991 as amended, 

wherever applicable. 

83.5 Record/Returns Filing 

1) The unit shall maintain a passbook issued by concern SPCB/PCC and maintain detai ls of each 

procurement ofspent sulphuric ac id as mentioned below: 

- Address of the sender 

- Date of dispatch 

- Quantity procured 

- Seal and signature ofthe sender 

- DateofRec eipti nthe premi ses 

2) A log book with information on source and date of procurement of spent sulphuric acid, date 

wise uti I ization of the same, hazardo us waste generat ion and its di sposal , etc . shall be 

maintai ned including analys is rep01i of fugitive emiss ion monitoring & effluent discharged, 

as appl icable. 

3) The unit shal l maintain record of hazardous waste generated. utilized and disposed as per 

Form 3 & also file annua l returns in Form 4 as per Rule 20 ( I) and (2) of the HOWM Rules, 

20 16, to concern ed S PC 8 /PCC. 
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l"tilization of Spent Sulphuric acid (generated from Dye & Dye Intermediates & Organic 
Chemical Ind ustr ies) in manufactu r ing of Ferrous/Copper/Zinc Sulphate 

-1- ) The unit shall ~ubmit quarter!) and annual info rm ati on on haza rdous \\ astc~ con::- um ed . its 

source. products genermed or resources conserved (specil) ing the det ail s like. type and 

quantit~ of' resources conserved) to the concerned SPCB. 

83.6 Standards 

1) Source emi ss ions from th e stack connected to process uni ts (reacti on vessel/scrub ber) 

stack shall comply with the fo llowing Emiss ion standards or as presc ribed by the 

concern ed SPCB/PCC v\hichever is stringent: 

Particulate Matter I I 5 0 111" IN nr' ~ 

so2 I I 00 mg/Nm3 
I 
I 

NO:-: I 50 mg/N m3 
I 

H::S0-1 Ac id Mi st I 50 111 n/N m3 

"' 
2) Fugitive emi ss ion in the work zone area shall compl y with the fo llowing standards: 

PM 1n 5 mg/m3 TWA* (PEL) I 
so2 13 mg/m3 TWA* (PEL) I 
NOx 9 mg/m3 # I 

H2S0-1 Aci<.l Mist I mg!Nm 3 I 
*/'/::/_ - f'emufst/>le 1:\po.l'ure /.imu; ;; - C~i/ing l.im11 

*ll rne \l'(' tghtt'd OH'ragc (Tll : 1)- tnt'nSUI' d 01"1!1' 0 p r:n od of8 lzOll/'5 (?(OJU.! rt iiWil £?(JWOCI!.S.5 

.·1 cei/mg limit I-' one tho1111ay nOJ he exceededfor any pen od o}"11111e. and is applied to initmus and other mmeno/s thatlwrl! 
inwu!diate e_(Tects. 

3) Monitoring of the above specified parameters for source emission shall be carried out 

quarterl y for first year followed by at least ann uall y in the subsequent year of utilization. 

Fugit ive emission for spec ified parameters shall be carried out quarterly. The monitoring 

shall be carried out by ISO 17025 accredited or EPA. 1986 approved laboratories and the 

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

4) Standard for vvastevvater discharge: Treated effl uent shall be discharged in accordance 

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

under the Water (Prevention and Control of Pollution) Act 1974. 

83.7 Siting of Industry 

Faci li ties for utilization of spent su lphuric acid shall be preferably located in a notified indu strial 

area or industrial park/estate/cluster and in accordance with Consent to Estab li sh issued by the 

concerned SPCB/PCC. 

83.8 Size of Plant and Efficiency of Utilisation 

Utilization of 0.44 Kg of spent sulphuric acid may yield I Kg of Ferrous Sulphate. Therefore, 

requisite facilities of adequate size of storage shed and other plant & machineries shall be 

installed accordingly. Records of specific utilization of spent sulphuric acid for production of 

copper and zinc su lphates should be maintained. 

83.9 On-line Detectors I Alarms I Analyzers 

In case of continuous process operations, online emission analyzers for PM & TOC in the stack 

shall be installed and the online data be connected to the server of the concerned SPCB/PCC and 
CPCB. 
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l"tilization of Spent Sulphuric acid (generated from D~ e & D~e Intermediates & Organic 
Chemical Industries) in manufacturing of Fen-ous/Copper/Zinc Sulphate 

83.10 CheckJist of Minimal Requisite Faci lities 

Sl. No Pa rti c ul ars I 
I . Spent l b SO.J storage tan k (s) ' ' ith ac id proof rubber lining having minim um storage! 

capacit y o f at least t\\'O week ·s consumpti on. · 
2. The storage tank shall be placed above the ground and contained wi th lo\\ raise bund 

wall & ac id proo r noor '' ith slope to coll ect spillages into collection pi t. 

3. Chem ica l process pump to transfe r Spent 1-b SO.J from tanker to storage tank and then 
to reaction tank I 

4. The ent ire process area sha ll be made of leak-proo f" and ac id proo f" noor tiles \\ ith! 
adequate slope to collect spill aQes. into co ll ection pit. I 

5. Collection pit fo r coll ection of spi ll ages from the working and unloadin g area . 

6. Adequate Storage faci li ty lo r acids and Iron/Copper/Zinc scrap/powder. 

7. React ion tank sha ll be connected with suct ion hood above the feed ing point (of waste 
scrap/powder) . The suction hood shall be connected vvith al kali scrubber and stack. 

~. Filter press 

9. Crystalli zer uni t (open tanks. j acketed crystalli zers. crysta ll izers with evaporators. etc.) 

I 0. C ntrih1 g:e 

11. Drying unit (hot air dryer of adequ ate size attached vvith scru bber and stack) 

12. Ettluent treatment plant compri sing of neutralizat ion. coagul ati on & sed ime ntation. 

13. I::TP Sludge hand lin g unit (F il te r/Centrifuge/ Sludge dryin g bed etc.) 

14. Covered hazardous waste storage area to store fi lte r cake, res id ue fi·om scrubber and 
ETP sludge in HOPE bags/drum s. 

15. Stack to have sampli ng po rt. pl atform. access to the platform etc. as per the guidel ines 
on methodo logies for source em iss ion monitori ng publi shed by CPCB un der Laboratory 

Ana lys is Techniques LATS/80/20 13-1 4. 
A 

** •i:·i;* 

~ 
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