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wfasrdie e Sy UsiaesT TRERI STy, TIel Tsdl o Jeifores Anpl eed seEmed
TS FHIOATT HERTY T TARTEIT HSes TR0 TR, Torammedt &1 fereror eismean shaw=t 31y ==l
TTohe o T HogASIoUl STATSedr R I3 “SH HeTHT S-0are We Yoled ™ e &=l
T [avaTy 3.

I@ ST ATHOT ATl el FgfaiTeiel 0 3H% deal [SgT dd 37T ATHoT
AT foremeater st YIS S o g hIeeATasde! & el Yehs SuTed. e SUsl
AT HATE SHIPTCATITE! ATHT YRTA [Sanel GaReonaygs dtad I8 79, &l e
TERTSE 5T AT HE™ SIeifuTeh IF 08-3R UM ToH oY USTaeh! STTAsHHIh AT il
FHITART IR OTERT dSsIe hell IS 99 & TRH T W [Tuaiarsn seifores St

T TITRT0T YIROT 030 T WRIVh AT T &0l heqdT Hievdd 3Tl 1.
TN FATHEA TS [EHIe A= o fEdid o e auishRaTel Suetsy e SUaTd
SATEAT TR, THS ATHRAT IIeT(0Teh WIEIET Tl o STeTIehi=T SUeis She 3uaTd Id 3TTE.

TERIS TSATAIA ST STeATIHIHIE! 81 JI&TTUTeh WIHT TR SHI0ATd AT ST ARG
TRIST AT, ST TSI diteh STITaear ST ST T4 &deh oIelld g a1 argare FiEear
FRUITT ST A8, TSR AR QAT 0Tl GehT0] WA HThT ShuaTe ATl STHedM & St
TR 3Tk TS STl e, TS (ST ditaeh TS1e70T Tas[T =l 31fies gohe BlEct. a9
AR TS A= IUANTH Taeneai=n fasara 9@ Ahe= giset J TSl 9ISdie ditieh
FTEECe] AR [oameaiar AN STl Jek oy 8ieel. <Ofs HeRTE Is9 ditieh
ST ATk FTesT=AT M SR VRIS F AN THHdRar i sd9R enie

SNIHRT UsfaehT STATAshA W fawart mEl-gust g Sreifores wmph
SATIUATHIR] ST & ehT0] A USE & I U TG Y i SIS hedl.
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Hazardous Waste Management
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Unit 1 : AIR POLLUTION & CONTROL
g WguoT SATIOT fArd=roT

CO 1 Use relevant equipment for the control of air pollution in chemical process
industry.

JUHU! AU IR Yg§uT fAafd ool
TLO 1.1 Identify the chemical industries responsible for air pollution.

91 UgYUITE SRUNYG $rFaid chemical industries 3iaar
TLO 1.2 Identify the type of air pollutants.

I1g UgNUITT HRUTY 3&ed Ughed SHiesal
TLO 1.3 Select relevant equipment for air pollution control in industry.

TSR IR dheld RO IUBRU Sl
TLO 1.4 Explain air pollution control method with reference to manufacturing
industry.

fafay TpR=a1 IdTe SSETHT TSR UIegR dheld IUDHRUl TR ]

ga1, arofl, o/, FarT 3fr el a1 AFare U Jayd TR Sed. SRR HI0™
fGa9TqT 22000 dosT Y1 Ul SOT JMATST GRS AYRUIGE: 16 fobell g1 AT, § 31 30T
OTUITAT ATURTOET fabcitaR) Ue SR 3fTe. {10 gd fRrarg 5 fAfAciuen S d1es ] Ishd
el T A SR 5 313a8 ST groaniEn 5 fGawr ydd SR Wehdl. a1 gdd
8@ U] A& A5 . FRTTd a3 GBI HRUTAMT &HT 3G

TR AHIHHT SRUMGS IS TR G HRUTAT GRIUET U SR 3Tg. YR,
I UgqUl g1 FRide® S19 3118, aTg-redT Sa&io AH®Ae YR Tl | (@11 1) URE HRd
TS VI (@RI VI) A T ST AHG AL HTeidT G ST At SHaeSqult a1 S1ed
R Ydadl JelbR & gad UgWUI 3107 gaT UgNUIH Taddl 3 Ulaa] JHGIUaRIa
T 3.

3=t BTG aTaTaRviy Rl SUTHS HTgl cohid YHIU S 3¥d o i AFdl
SRIFATTASY SO URTRITAST eiebTarIeh 3rRyaTd 31=1 fRUcfiel arg Uguur 318 TUrdTd.
1.1 RS I arg YW Hid 3101 UhR

Ha/ st adlia ufehan qTe¥ USUINT Ugud
SO,, NO,
. ,CO, 4R, FIg 37T, Aed
YA S 9
SR, SRIRER 310 fegia SRex :
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SOy, NO, EISI®Ia,

Uelferas e : ]
T, Nefau=g, TRl ¢, STaeR ' '5“'”@7 ’

NH; 3107 77,
SIS BIUPA SIS

JergRe TRTs wic Trafes IRrs wie, Bidamsr wie,

SO, , H;PO,, HF, H,S,
NO,, NH;, ®Urgad yard

BIEpIRG RIS wie, 3. <

ATAH SIHDA sS ol qifcaRIcied , @), SO,

Wikee , Ue aii-er, RRIR® IR, [@H, 91, f§esie, |, CO, 3 onftr

G ATe , fdATa | 5391d, 3. AT Jlcg< /UG

Ted 38 TR SS%d) Ofiéagaed Hex , @),

SToRCR SIS 38 Y, Ueg 3, SiifRTsIH Ty HUNHSY, H,S,

<Ay, 3. WP, SO,

Herafifos ot e Sewdiv ICTRAICH HEX, 4, T
()

NS IYIT fafde IR 3&drd SEY di(gases), BT (particulate) Tdhd

LN c
3|%|€§| Hp IR Hglanld dldldxUlld SdviH aﬁ

2.2.% 91 UgU®d TH0T

HTQ\EW% giffesvur ATTaiTen URfRUH 31 vk Fd 9% Whd o B

S, AR T 30T Ui SraT,

mww%

g UguP ATIOT IeTevul
TS Tgldh
YA Tgud Ul =M Ughdh oif AT WIAMUR aTdIaRond Ictoid
: BraTd
T4 'ﬂ' = CO, NO, SO, 3 Eag b
SHIYRTAR e

IR IS Uguehi=al ™S fdhdl UbRI-I™=Ed
FUICRUNA &Y UgVe daR gldTd.

O3, IRIR-3RIA Arce (PAN), Bicl-dhildhd W1, 3.

AT Dbt TGHD

IS TEHER

3T

S IhIa, 3R IBISSY, dhe -y, AT T 3fehigid
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SIS BiTDhd TghD

SIS TG (CO, CO, 3T e
ARCISH TG (NO,, 30T NH;)

bR TG (H,SO04, SO, , SO; 3101 H,S)
gl 9 (HF, HCl, 4Tqd WIR5S)
3RS TafsiT Toicd (O3)

fferepT, ST 31fOr ¢es.

IS UG
Pratlics)| 8 Ufehdam T fohal STIRYM X Ifold BIUIR arggdd giud gcdh
SRy 3MTed W §ad frgesdid 3nfor mrua: fRR g e
STYRTAY CO, CO,, SO, NOx, =.

IRl alcaed o9 Uard fhdl 59 Ui aad 3101 dgadbal
DIARSd IR WM BUH I 3Heiel HU Ugub.

1.2 UGUUIHRI BT 3107 fA8=0T (Particulate matter pollution and control)

UfohdT ITYNTHYA IIdTaRUTd Wed VIR g 49, &7 99 Ul o gdd dcdhad
(Suspended) TEATA TN T HIfAH TS FUTRIT =T WREUTT T35 Jevald of A,
AT 30T URIRIE Iollaiad] RGNS 30 STl giHeRS 3 dbdld
T HUT UHR UgN® (particulate type pollutant) TgUMTd.

Jre §ad dcdhad (Suspended) TG O 30T 59 A SR, ATHE YD, HIoToo!,
R SHTIOT IS IS 3R Whdld. § HUI SR [AiaY gid Tard Sate QY dhard SATor
AT @Y WRUId IS S UR 81 hd of & giNd YaTditen SRd ddbadd
3 R,

SiegT BT ge o uard fhar ga 9 3/ degT o oo 41 Bl AdId SIS
RIITAT THRT Io5q DT
o PM<10 p Tl - YTAGR § HUT GUHITAT 3T WidaR SIS, bdld S Iaqudlg gutd
YTgq RIehdTd.
o TUH < 2.5 4 HieR - Y& WU Jaid oid st At gidl
NS HUBATT dTeR TSl SHRRAGes fdhdl Iz Hauunge R TR 813
Rl

JdTeld Ecedl HUl gud el WRUYR fafdy a0 Iuavel aRet oS

haTd. A0 SUSROY/AATE ATa Widi! THG HedTIHTo! 3.

Maharashtra State Board of Technical Education 3




‘ W ﬁ.']?[ E5) Cicac] 53'%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

o X Haidex (Dust Collector)

o Wig® flheex @1 8T3HY) (Fabric Filter)

. a’EW(Wet Scrubber)

. 3@3@% URIfUeeR (Electrostatic Precipitator)

2.2 I flheex

o AEYHTE &7 flheex fdhar &7 gI&HEHS 120 - 400 o = ofor 2 d 10 #Hiex
TS SR I fURTedT ST,

o T IUSY AHIE Aehad I ATV JTSAT i1 HhIeeH Trsal Sfd. dersit
3T BIUR Y5 T3] HRUIRT TEUMH HTH DHd.

o G URUHYT WIURT I §hd @R 3Hgsdl S [@ibyumes S Hul
FIRTE TSI,

o TR TP dY Rl G T eR fUmegmd oiftt AR HuSrAl
forRreiAeT SR T8, BV Hhedl WU JI3da ST,

o T JSATIIe HIUSH 5% HUTAT SMTHRIUET HIS ST JUTHRUT DHIAEHAl HH!
3. AU, TPICIRTT WR TR BT, o T fheex AIead WU H1H dd 3Nfor
P& QU I eaIdd dTacl.

o ORI dolde! Wad HRIAT. HIYH (<80 °C), Adid BIUS (<93 °C) 39 fafay fheer
HIYH,

m;

o 10 U8l SIRA BT SMHRNST 3 Yhad dragddm (High Collection efficiency)
o 1Y fSS SI0T aToRUaY iU

o AR 41N TR,

o UQUS fhdl Y& HUT DHIRSAUT AR ST bl ST

a1 fibeev=an aTuRTdIe Hafer (Disadvantage and limitations)

o 3 ATGHM 30T AP ST SRIUM=T IGHTST ST ftheex ATURAMT SfSqult a0
BT,

o SHTURRM SO CEHTAHTAT SR & e,

o JUDBIUME HBHR HIST S, AMS TR SR ART.

o T Y[AHU DA THUMTHS &7 df S Bid a4 ST IS [SEId Bl
oo ST Tfessdl S, A1 HRUTHS TUIer 871 91 B,

STANT/ATR

o YT AN

o« BIEQ!

- Ryfe 3

Maharashtra State Board of Technical Education 4



ﬁﬁ'«‘ﬁm 31 pHiew 33'%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

- TG A0 I HRAH
- Rt 3gm
- {UaT=T fiRUar

1.2.2 IRFAH Juvex (Cyclone Seperator)

Gas aut

Inlet

T Outer vortex

Inner vortex

Salids out

Fig 1.1 Cyclone Seperator
(QﬁITIT@TFq: : https://commons.wikimedia.org/wiki/File:SCyclone.jpg)

e UIH WX § T JH YA YBS/HUl diTed HRUIR UgHUl A0 sxugrdl
IR S0 I 317

e I Y WS damET (Centrifugal Force) TR & T T 3l 60l & 14
T AT el ST,

o T Y PVl STAUR YT ATRld SAWE $cc argdl o UHhT Hdiied Higard
FUiaiRd gldl Q<R arges Yferdur/Hur [di fari arer havd Srar.

o T 3T R 3yt demardn (RifdifgdmasTaRmEr YN SRIA STl deaTRil T
3dcl Tf (DI ) Sheddl ). HU-I Uelell arg Ydie Ridieded s9de UId
SolfRrad e ua=r .

o IS DA AGHS] 3Tl TRy SMAdR (Rifcifgda) YRT=T Geurh Sedar
3l SO o SSMATPR HFTFAT 3Td ScieaT ATl 3fRId: dIadadl Sdl. Suide-
1 A e ur T IR 97 T SRR 19 Scie U HYH dTex g -9,

Maharashtra State Board of Technical Education 5



RGN AN AHTIG: Gedl UG IRET 31¥dl. TdH SR HITAT STl UREma”
g TR UG- WTdid G HIvT desTadid |iae G S,

FR AT UdTE S WERTAT SMdid UG 3% AUaeR (FURR)
WU aRAT fe= Wbdl. R I ISR argdm AR AT Sffifd FiiardR
AN A1 GlreraT 3 Thd 3al. avad 4RI SIURT Yferehur farfed arg aicay heer
HEYT STeX TS,
=T I o1 e R gaareiye, R wTd gaH fagrad uard fidies
TaT grard ST1 AR o THATHYUM IRRTAT dTRIT TSdTd fo1d o kel IRy
TMesT Bl ST, JaA JURex A Il ofl TRIIRT §cle 91g ovMueT 3 Ue
SR 3 Rhll.

AyFe fegaaed faeRid odd IREA I IPldiceral ANAR
TE@GYUIAT 5 d 2500 U Td d&ad. JradaH Yuvex gR 10 » Tdd AR 90 %
Ul Hled SIS, AHdId.

HRIFA YURER 8 1000 °C SR ATYHM 3107 500 atm Td HRIEHRAT aATIR SIS
..

0.05 d 700 m?/min AT FHTUN a1 3T a1 SIS UITTS! &,

amar-ﬁqﬁuizﬁﬁ IRk
o HH URMYS T
o TS FiYHTH SHMIOT SR
° ao‘nﬁmﬂ‘bﬁ
o HH CEUTA HTaG .
o IR HIUds! STAUIR HFT ATRId.

dre

o 57 10 HTIGhI- ATHTUET HH HUNTS! Heha- DHIAEHAT DHHI.
o SUHRUMAT YYUITHS THRT GIUaTd! el 3w,
o SR fETRTIT g Aigd B 3RAd R Hha HII&H HH 3.

T JURe™ SUANT

AR SHIH IUNT IR NN ST agerd Sl fAa0mare! Tshiareesian Aadl
THIUNGR TR &dl oAl Uiy SR SRS GAUTGN ST0T diel ThedTd e Si=1

TINTRINITST S&d T aToR &l SiTall.

Maharashtra State Board of Technical Education 6



2.3.3 FAde Refed URIfUeer (Electrostatic Precipitator)

SadeReied YRR B BN (particles) BT HRUMR JTDHRUT 3Mgd. O HUT HigA
CTHUIN Hed Hxuame! I¢ faggd Sordr aTdR HRdTd. W 719 fdhar gadia &u1 ag=
YA Plgd TSNS Sdd Hriem .
®Td axd (Working Principle):

Ugydhid HUl 3ed diy Slegl UhHdh| URYH SAdcidhal 3~gac dbaedl A 3=
fauaicR Srgaed Sadgie TYA ST Udlfgd &l SIdld degl 19 T 3dd HUl Bl
UIefRIS(A ST Feidgle ok 5T @f¥fude ) giard.

A I URIfUCeRTl IO (Fea=)
SdCRe e WRITUdev=aT W= Yodiaed g1 W Ucd 3R

o 3 Flecord Ad

o SIS M0 HoaRM (e Faacis

o T3t 3T AT TITTC.

o A BHaicdl g fdegdlc Aaudr e
SAd I Taddl YuITelt
AT ISHITd! U STARUT TUR HRUATITS! STl SHTARUT.

STl dHotaex WICHET 3R 2.5 cm & HHT 3T, Hoar ST fSwamst gaaciensd 40 d
60 kV lecsT dTaRdl ST,
®1d (Working )
qrg argAYTT HUT T &I ST SRIAHT o TSl glard U7 f[avg aTel daied] Adha

(collection) FOGCISHS WATINRT BIdld. Yhad SAdciedy oH A HUl I dTel
THTAATd SO AhfAdba fdbal BRI gR gadgle dR SHl FTdd HUT §IUR T SHT Pl
STATd. 3= UHR FaideReicd URITUCeRgR argaeid U1 f[derT HRUg IR < 3gd.

o HUI AT

o HUD JHDHT SaidelS RITTR.

o HARM FAFCIS IR ST AT HUNGRI dTord -GS AR BT dhatdl HUl HIel,

e HARM FAFCIS R T JA HUMA BbHdhd Ugd fhdl BRISRH o1 TR B

IR T& BT 0|

gaFeReled URIfUder BRI

o I AH e HIAEH.

e 0.1 HRHIA Sad A HUl Hled SIS dhdld.

o HU TTUTS 30T SHTRET T,

o 3 AGHMTAT HISAT THIUNG dRpd! GHIUGRS gIdIesUi.

Maharashtra State Board of Technical Education 7



ﬁﬁ'«‘ﬁm 31 pHiew 33'%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

o HH! I 4 (0.25 d 1.25 cm TTOM).

o JUTR I UG 318 (0.1 10S).

o UM, 5d fdhar HeiRe TqrI-i=aT aroRTe HaiGT ATal.
SATEINC (e JAUexdl diel

o I URMNG T

o TS BRI SUBIVIYeS TR HTTIDH T S 3T,

o TAURT a1 SfiEH 87 I I SREH AHRIAS dTol daied] [STdTSl SAdeISgR iR
o SMTHIDBRO

3enfire sase s aRfieex srawaT

o Y UM qTRUING! SRS B aiY WS HR0I, B 3fee- aHYT SieR PlgA
T T, IYSAT A ST Falfaed Hodl aig e HRU.

JeRIR D AT BRGNS 3T YT Hha. ST ferm=urdiel aiyd RmbRaurgA
Yc5 DIgH TIDHUI.

Ueifery Y IARG Yedidt Jumai,
PHIe- KiHd G S0 A HIUANTO!.
P15 RITAR ATAUNAT SITTRHY G TMesT 0L,

Outgoing gas
Particulate Free

Negatively charged particulates
attracted to the positively
charged metal plates

. Metsl] / - B Thin metal rods

Plates < e ®

- Solid particulates
Corona _— |
Discharge
Incoming gas
with particulates

Fig 1.2 Electrostatic Precipitator

CIREIE S

https://commons.wikimedia.org/wiki/File:Electrostatic_precipitator.svg#globalusage )
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1.2.4 d¢ ThaR (Wet Scrubber)

o PRI T AYT HUT HTe0a] SR AT U8 HRU 3R alolel BRI HTWD A dR
d¢ TheR ATURATd HRATA.ITd UT0TET aIiR BT IR UgHebTall ¢d HRUFNIS! fdh
AT AHSHITANTS! Bl STl arg 30T HUT et gd Gard FIgA TSNS d€
BHER AR W13, Qhdld
o TTUTTAT YT GR BRI T YYH Bl d STl HTO1 HaR YT I Il S,
e 0.2 HIThI-TUET HHT 301 TS HUT el ThaR AT Bl Idld.

d¢ TR WhaRd! aw
Wt 0T Teh] fdval YAISHTGIR U1 91g UaTglq PigH <l ST,
- gHHYHe (Impingement ) - 0T T0gTAT TR 3feasdrd T daTd rSHdrd.
- SCWW®H (interception) - AT Ufshdd U1 UTOATA YTl R SITd AT daTd
Hshdld
- fEwRIeM (diffusion) - TgN® HUI HIRER 719 AYT AT Wiq a1 Jarear fe=m S

3107 AT SShadl.

- $HauTF(condensation)- IF T HUN HSAURE  BId AT UGS HUT 19 TR
dTTes BIdId
IRAA ABNG AT Haigex WIe THE HedTIHor .

3. T ay:

g ! fPadd TheR 3Mfgd, S arg 301 HUI gl gid uard $igd crauaNe]
dTURC SIS, YehdTd. U1 CHE o dRHed GId DHH! idl SO HIGAT FHIUIT 1y gl
IdTd. I I 4R aT8d A, UaTg AR haRawdl 59 YgiaR HUT TGesdrd ST
U A 59 HU HAHYUH deRAH fRR gIAra.

T TIGN 10 y U&T SIRA PR S HUI DHlgd CTHUAN YT 3HTed ST g™
HUMATST HRIEHAT GURTIARITS! ATd 9ad Pl SIS, ehad.

b. d¢ ATFAITS Thav

T WL d¢ A Shavasd, radaH darvaed fafdy fdwroft sryerdt 3= g
T I geH ged arof fhar Sard W TR HRAd o GGBIHR T bRl agHe
3T TEH HUMT AW, SURM fohd Jov HUN &a Uerdi=n dar A fSdmdrd.
QRIS Tl G ficiiaR 3igosdra 0T UTugTeRisR ¢ Whak =T dlgR USdld .
de Argadife Thel IR 100 y MHRIAT HU 100 % TUd Hled SiTd, UHdNd
5 d 100 y EEHY B 90 o 98% TUd Hlg cTdhdl UdTd.

Maharashtra State Board of Technical Education 9



‘ W ﬁ.']ﬁ E5) Cicac] 53'%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

Gas inlet

Fig. 1.3 a. Cyclone scrubber b. Venturi Scrubber
(Image Credit: Air Pollution by M V Rao and H V N Rao)
b. TYII ThaH
o T THAY 05 T 5 y MMBRIAT HUMFT HIgd CIHUINIS! Faid HAEH 3R, &R
30T ¢RI=fT Heiferd TaHRIh 4 HUT Dhig CIHUIRITS! g UG 3Ted.
o P THIE Al FYI WE T T ThaR T TB IR ST 3.
o DU AT &R SRACICN I1g B IR] AT IRAT Cleblb g 3T UISddl el AT g
dic AL Ul e Jarear WU HaRd (MY od )old. argAeid &l
RO UTog I STdTd, Uroaral dald Sdhdld 0 Uugrgid clbid

BESIIf
o T[N THeR G 3T UGHDH HUI Glgl BRGHI Plg <IP Adbdld. HIAEHd
e 90% U&T SR 31¥dl. qUTY, S Tt 3{1f0T SfCTHARIIRM, 9 U a7l dhaidl

qréiara i1 hiaT fafes fdhar ToaraRE flhece™ IR avTes HRUl, SR HUl HRed!
WU 3aH A dR A arsaul g |yl ¥had gR drg, TGyl
U W ®Te! THTOIG SR 31 Xehdl,

2.3 9T Ugu® Sfor fA=ror -

IR ST arg gid TerufAed S ASadss (CO), Jeh RIES (SOx),
SIS SRS (NOx), IR MG AT NS Ugheh AT FlarerRd
AHH BIEd (VOC) IRW Ueh SdId. UguUl =01 fhar HH! HRugNme! SHard
3Ot UGl &1 Safold 19, T Sad U, el Safoid dbaedl arg AL ad
U0 IR 3faced Sara. arret fafay aifas It dedt aTRedr Sard for
AaedT SITdTd T @Teie JHTor

Maharashtra State Board of Technical Education 10



WW E5) Cicac] 33'%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

. FHeffed Fgex
° Wgﬁw
Rt et
TR BUN a&gHM ioRU JTIRYH BUA URYING &d od sargs
IR G TTH T AN FIadHIRI 0 ATE UL BigA cldbd oid. a1 Giod gcd
ST STeh =T T e U Ta! gafdad SUHR0r =i 3iea:
U% Hadl 98 Hiad
Uas USUURH TiaR WU Ui WRodl U HiaH 3¥dl. diecee GUH ariRdl
SIUIRT &4 e BaRdAl STdl a) Uiehd SRUGMNTST a1y Wi aR Uiédal Srdl. 81 &d
UfehTaR e T uTd argal 3NfoT gitid Uit Briem Jushige argdid Ugud Ueh
g cHel QMNel STdTd 101 Wws arg HiaHHYH sTe USdl.
Il SN, TR SITUMR S1aT 1101 il UaTg (FAIRT) & UgY U, Jid! grdet
30T TR AFTOIRY UTdadt ATaR Sfadig 3.
AT YGUHIIST AT KIAUT ATIRT SIS, RbdTd. AT HTg! S/l § 3D
JehTRe TgNahTa 19 A USaIULH =471 gR dTex dlg .
| elaR
T TlR UTHTT ISl Uds HITHIRTT 394l T eIaRAGT Judh Uds clarsdd]
HRIe ATel. JUT, ST Ugu® arg HaTeTd HURgdd Uard ¢Eid Srdid dag] Uas Claxa]
Jad o A 3R,
R TRAY 9= Hlege BaRd Sd 30T e 9 fed Srard, vt

Clean

gas
outlet

Moisture
— climinators

Exhaust

gas
inlet

solution
outlet

Fig 1.4 Spray Tower
(@fcrdT 99: THTA 14 S0 TIG T I1d i I UGyl
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[ ] Q—C‘-E-Taﬁ
Wi Tlauqe UfdhTord! ST dOR dhaied fdhar faRivd: e draredn S0 90 SiaRTaR
dIg. STl WIS 3Hd 93T Sidl. Zad 301 9@l Udig &k SHrifd bl Sral
OIh & THTT TR SATTOT ITRT 7 ST IiTe Hueh e/ I,
. forfée ol Wwhar
fofe Sic TheR [ THheRURY faqd o1for 7 &\ HRugeed el Giffida 3. arg
UG NId, B0 UGH® GuId Dl CIHId SR & arg 3Tgd.
o T $HY QT <Ay

94 HU We STavA WA TY0T U 3. § 3fH oRom i 719 iy Tiededn
T 0 UG HRUINS! fSSS dhald 3HTed. qUMY, §ad HU Claveae gid HH gIol
SR 349,

YR, g 307 UTUaTaRBAT Gl dral Ydig UfduRT o1 9dd UgdiA
3. MYUMHTST TR TR KTadh Dlg BT gud TehldR Haaqd 3.

WS MY S[AH

AH-3ffRISC | H20, TH. HNO 3

HF TR0, AINT
H2S SYATATHIS, JrsT 312, ST A9
SO2 ,d fRdeq

Pefdfed drager

o ST TSP U A oI dag] AYUl Saa-rd IATGH SHTGRIor aroft ST
Hla- SAARSS A, UMY, Fehal IR, gl ST, He-
AHISHIRIES, Tehid aTgs A Aafed ARTseuRd fafdy gid gcdh dar
BIdd.

o QU EURUTA YHRGQR AT SHRUANIS!T 07 I A el gIhRS
GIYd UcHiges BIVIR UGHUT HH HRUGMTS! dheldicd dHragexdl aluR bl S,

e T TAR® IR & HieWaH Iar Ui dud NI RS g gt etz
THSOTIRE SFact SiTd. § ATHRI: aTe-eal Scoi MUAUTa! aTaRd ST
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‘ W ﬁ.']?[ E5) Cicac] 53'%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

o HRCHL AR MU IGRP - YR Sd1d: SHffaeraisiT, RegRi anfor it
d AR,

NOy Redox catalyst N>
HC (Pt, Rh, Pd) H,0
N —N.

o JHFRTSARNT Helfdfed Hger Hlad A S U g IHIa-aA HieaawH
quf SIoaRy 7Tt ST SATHes CO d CO2 A TR Bid IO HC © CO2 A TR
Bia 3MfOT BTaSIeTe=ae CO2 3T UTuaT= aTthd FUieR gld. wWifed 3 Jafsuw §
IR WU dTaRd ST,

o SIMOT N , 2T Ul 7Tt &l . Wifed I ATSTH IR i A I3RS FUTaR0T
mﬁﬁﬁﬁﬁéﬂ%’.ﬁamWﬁ[Co NO , gefie sifeaemstt siftfsaraeg H 2 O,
CO,, N, 301 O , TR Hdrd .

yHd R

o SIgT SAOFRITG IRd UHETO AW HRUANIST QU HH 3R degl arg. Ugyul
fuT Uesrd WBurel YHd SRR,

o SABAS 4 VOC FdHYT I HH BRGNS YHd FFR-Redl iR &l
STR HTIOT HE T dHedT SITUMAT SHTIRRITal JHIART 3T,

o T UGdId YHd SRFRRAAY AT SIUR SWr Mgifiemmd! aaRd! . Wales
Il UaTg Saa- Halld Ua% HRdl fS8 b $4 Sl Sifd SaTges Sarar Tfor
JWAT AT gl St Fak VOC fdhal SaaH=ite argAT STTesd.

o YRGQ SITUIR A0 IR 3eied] 91 giid Uehiar Sfaaiqd 3d o dgad
538 d 927 °C GREM o HeEfihell 1000 °C V&I SR 3 b,

NDhTGID IU-IGHI.

W fazayor:

o ¥ TUN Nfe famoh St siaer g9 onftr 3R Siefie wmmy SR

JSUMAT 91 favfoid HRUAITA! aroRe offd.
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o 3N KHAYT FSAT JAURT THIRE dBIdes! Mes] el St AT SHeiffies etz

FHARRT 10 Fxoamme!l I faRav oo S, a1 fSmmae Hoged uard,
SRR Afga uerd ofor arg 3y Trevara.

o Tmoht St Te, uferdr &3, SiaeR 8139 3G Ay S A1g .

ﬁﬁa@w&rﬁ‘q’rﬁ&ﬂ%

i. OfohaT TR SAfoid B0 ARy gy TUTaT AT THTOT HYe,

TGS HRATS HRUITS! (AT qaT H01 30T Soi- HHBIRIT T HR.
iii. TfohTrd] HTA&MHAr HISTUaTITST UgWUT fa=07 SUHRUT SIS

CIECEIEIGH

iv. TGEUT FEA01 IUERU] SHIHAR ST d dGard Jedidhd HRul,

2.¥ SUNTHA q1g Uguor Fra=or-
TARR® TR Il

RN T § I ATURel STUTR Fdid Agard Ji-el 3T 38 HATOT WU At
HARIDh [

JeRIR D AT T YU HIS 378, HERIGTAT HIBTd, IS H,SO, =T TRl
THIUMT el T,

JATG TRUTHL b S0 AN 3 WS Tehr SSHIRISS (SO,) 3l
SRS TIR grard

SO, d SO; A TUIMR . IR YTl SO; U AT QMY ClaRAE R RSl
ST, e Hagod fdhal URRTISCHAT WRaUTd 31 .

SR UTARIS ST aT0R et Hd WU &l old 3Rid, IR URRISCaHS RiH® 3d
S IATGATI IR Bl crabl Ad ATg1.

FARD PgeHH UTBUDT SO, d SO3 At WU SR} T Wi 312,
S{TURET U feicar fawy TEurel RN0T TR STex TSUI=AT dTeR USUI=IT YdTgTd 3Tl
¢oh dIR B0 ATTOT Tl U,

RIS ST ST qIIdi A IR IR WGHUT 3{TU0T H €T3 ABal?

TP TSRS S S0 Fethr CRISTRISSd UIRR 3R d Hed AUfhaIdhd Fetha]

a1 <resdT Ad fbar et Sd1 Aq.

§ad UaX HRUMT H-gexHed UIoared] dithd! IURYd! eradl dd, of gal IelgRd

AN PRSt B,

o UITOH URE fdhal SMAfaH ggias e Yde! St credl Ad. § Sifdiead Idre

SATH e UG Hd SaTal W TUH IR Bl Sirdl.
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Ryvie wic

e wichdta ger same) Fadl U faddr BRI, Ygiaed deiHRE Sfor

B0 TR =01 30 U Ha10T 3118, dTURedT SITu=T gde! 31101 HlesRITe JHIU U
TS 318 30T HUMY HHR o IRIB 3Med u d 100 p TUd. HTE! BT SMHRIT 100 g
U&fl SR 3 eheTd

gy FAftfcieh Tefta sifavem=y anfor fowmmor areht eiRe:

TGS hIRINT

YT TARIgR 10T fFAefee

[ESEREIER]

e ufd

DI M5Vl 30T ATesq0l

g1 fafted, AT YA il Maddde B 19 [ g Tdia e [ o,

YT, ARIGIS VBT Yes FRH IO 7 TScied] DS HUT fdhal Brored! dhigd

2Th Ul § ITEId: f[oaRTd 9dd ST,

Rde wicasd wguor f=ror Suswor T sqawT:

o YD THAUAT D&

ThIaIGe 3 §g-THIaeD

o T PHRA Y5 MBT HIR

AR e Uiifuced

e ThaR

fadt foig Ot [ERELRCLIC]

gEe! | yes fAHfur grom=n o MUl &Udl WicHE I T o
BRI | fowmlt Y2t grA UHRAT S Haded e 4B Hhad

HTRITT JTUR B4l

e vTeH] ICNERRINGIRIRE]

: o PN, didr fhar e flheex STURA
FHdT |1 3101 fyHe AN N
gdciedt 911 fheexa gy,

N o u UG HH! ATHRTAT dRID HIBIATAT HUNA
Hh ST .
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e o RTCI.
SRR | gAWSl, W 30T | e TEhIATGes, ESP g SIS ¢la’
DB B
. Gd SN

Td I fafdy Arciod, BRI SfftT UicRd Sutid wdren st
TSGR 3Tg. Ao Tl Haddh SRl Gayd dal Td HIRT 318, g
Hresfarararst Fufife argen arR SRrar arTdar ST AT Wid U gaT aTuRId!

gl YR Fdiaed gRar Sfor e Araccar JH6OR AR 70 % 3.
IS gedh o Uid fohdl Ao Snutid Wd @Rar $ifr smifaw Aride) Sdfoia
BIUMAT CO, o YA e=fadl af 1.3 d 5 fohal co, T Ufd foral Ao axam SRy,
IV Biehy TR Waredr Fffdae) TergRe Smard wiithe TSHRN gt
fUfhaT 3 d e Wb R® I fied. dF|w [ waidr fafay A1 ofekry
Bihe, A d8d SHIATH BiehcHed gid. Biehd TR Wdrea HiHdgT S 1.3
d 8.9 fhall CO2 eq./kg P,0s THd 3

UIeRm snyTia Tarer FidE! uielRy FRged e axad 3RId
STt ST &1 0.13 - 0.25 fddll CO, eq./kg Ko0 31d
FAGTYROTI0! Fd IENT SO, , 3T Ydb, NOx, RS S, NH;  IRAT Y, T Y 30T R
Jfoid ®Rdl. FIfeT efatiHed BIUR It & IRAT WicHed UGN T wid 3Mgd.

Fd SR I BIOR THE g Ugh® TUS SO, , 3T Y&, NO,, TARIESH, NH; |
AT Y5 , G Yos HT0T R,
gadaid fdhar SiHdrd Surdd U 3 3Med:
o U NOx ST 3= HRIGHAT 3RTd T,
o  gRAT Y G HROINITS! SR WcHE Wa aTdTaRuNIe! of-8Re T Ried.

S U0 AR FARID Hg01 SwTe.
SIHIAT Wica ISt Ay ST 30T gIgor Guied HRUGNITS! U 119 Rabege!
e,

o FHUI I HH SO IRAT WicHe JUIRd U Sdhe a9aat.

o 35T URTRYdId Ufchar tRified IRguarardt wra FRasor gumedl (ACS) for DCs R
Yafd uferda SfoRm.
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‘ W ﬁ.']?[ E5) Cicac] 53'%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

Unit Il WATER POLLUTION AND CONTROL
ST UGyt S1foT ford=ror

Course outcome
Select the appropriate treatment method required for treating chemical
industrial wastewater.

XA o dicR CIcHE HRUGNITS! Ugd sl

Theory learning outcome
2.1 ldentify the sources of Wastewater in chemlcal industry.
ISTCHT sources dXC dicR 3 D d SSK|
2.2 Explain characteristics of chemical industrial wastewater.
TRTEI DRacedhy I b SSRedd d¥c dic’
2.3 Calculate BOD and COD of chemical industrial wastewater.

dHegac BOD 38 COD BRR $SR¢ad axe diex

2.4 Select the appropriate treatment method for given chemical industrial
wastewater.

Rdige sffie deic R gefead axe die?

urdTfa® (Introduction):

O USHUT gt SToriidieaT giidddl SaReT IR, SiegT Uion Sfenfiies sfor st
JrSumaTgR Ugd (Polluted) B0 degl STd UgHUN BId. STAUGNUTeAT UTfieh HRUMh!
TP WU [AuRT YA (Toxic chemicals) UmoaR &id QI%H B0, WIReHAT dleedT,
feT 31101 SAR BRI UTUAT HAd UG HRATd. TS STAUGHUI Bld, S Haed HHIH gl
R YUl IGMRRROTTE! 3 TRk, a1 Uguh e faumt uaref sreargediudd srard
3T Ract HHdTaR GRUMA ST,

T d UTvaTeh deror-

i) gifelt.

i) 31 (FgeT, qufen, fevar, 3).

iii) TSI Siidiel SURR,

(iv) UTUgTdIe o=l a1g,

(v) Jd HI=ITe 9Togr=Ar gEHTTER axiroy, i

(vi) TTULT=AT gEHRTIGR o, 0T RO,

2.1.1 ISP Sienfie Jisumft (chemical industrial wastewater)II-d ITGH
Ufehadia(chemical manufacturing processes) fafae Gﬁ?ﬂ'ﬂ%ﬁ U3, Y.
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WW 31 pHiew 33%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

1. IdTG UfehaT:(Production process)

NS Ty SeAWumeR® M (synthesis of chemicals) TR IOTR Higyrofl, S’ &t
gfafesan, MABRUT (cooling) 30T GYaHRUT fehaiHeH. (separation operation) feRea=H,
(byproducts)g¥d U0l TUR 813 dhdl.

2. TgIT ATIOT GUTe:( Cleaning and Maintenance)

S FIRAGAE UHRU(equipments), THEI(reactor), TS 30T Aaqul
cId(storage tanks) W HROANIS! ARG OION I9EH,  feesicd sfor
e cad(solvents) AR (residue)arg =3 .

3. 48 Ui (cooling water)

e gfaur Tear ds aRugrl IR UIgEl aR @Rdld, o ¥S glugren
Ufshder Ui, URrs fobar Hfed uarufar gftd uard 2y oar.

4. Tt 3IfOT s ( Spills and Leaks)

qTede, BTN fdhdl T Ar&admT THTdT Tes«l, Tesd! fdhar fSwarst arges gfta aroft

T8 S1S e,

5. SR UfehdT ATOT gigurult:( Waste Treatment and Effluents)

gidde  daardi(hazardous waste) UlhUTdl dqRuard Jume OO, SOTHE 3T
(acid) 3O S (alkali) deRif@UI(removal) fdbdl ST 41 (heavy metal)yd®igd erdbul
THIfAY 3MT8, d = fAWRIYUM (highly toxic)3fcie igurull TUR & Wb,

6. IcUTe Ufshd AeA gruRdd Uroft:( Rinse Water)

I Ulchdam:aH AHUAYA 3HafRy - (residual chemical), dd fdar saR giva
Tard e YUgTTaT aTaRad o,

7. dicge Rpegt Rived:( Solvent Recovery Systems)
Hlcgcd AU HRUGMST 3101 SrRIdbd(recycle) HRUARIE! fS$2ms dhawn Rem
JiEuTult TR H& Wehdd SIS Hlecg o fdhdl 3R IR ¢ (traces)3RIdT.

8. AATgf=® ATSTUT JHATFOT gTaTesuil:( Chemical Storage and Handling)

HISAUT TIHRITHYA T3l bl IHIHIT §EATRUMEGIEI 3AY gTaresuitges givid diguroft
8IS Wb,

2.1.2 3NN TisuTuaTs AR (Characteristics of industrial wastewater)
IS e Trsumard 3Hder fAfdy afmel(characteristics) 3RIdTd S MU
SITOTAT AT UHR 30T AT JHAY SciedT UishdT giaard
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Tﬁﬁ‘s’ﬁﬁﬁ E5) Cicac] 33'%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

1. IS TF4T:( Chemical Composition)
Sfe | Organic Compounds):

e dicged, dd, U S0 IR AT U™ 3y [Hhdld o Bl
ﬂ]ﬂv‘ﬂﬂo‘l‘s‘(cleanmg), REGNY (synthems)\}rrfa[ Ayl (extraction)IdTATRAT ‘;FW%H.
3foifdd Tgi(Inorganic Compounds): S8 o1d (3a. R, URT, wiftrgw), ey (3a.
3feesard, favid: erq Ufehdl(metal processing) fohar dedl FAffdR®E (battery
manufacturing)SENTHE,

s onfor 987 (Acids and Bases): ®Te! YNRIMG UihaiHyd IR Fiadroll &
T 3ciedt Ufafdhaiar sfacigd 3= 3iid(highly acidic) fdhar srehef(alkaline)
3 e,

&R (Salts): AfSTH FRISS, TSN Ftbe A1 HIRAH &R THREAT &Rid 3= YA
gieuugEe 3y [hd, [IRNA:  RMdHR0r Ufhdges(cooling  treatment)  fdbar
AcRIIHRUIAT IRUMGeS (neutralization steps).

2. faurdigom (Toxicity):

3NN Frsumvard sMder fuRt gerd Sydid & SereRiAT g1 Uigrag, Wdhdrd 3fr
TG RN Ui fAH0 H& AdHdrd. THE SiehRId, BHgch, aaRid ded
TG (volatile organic compounds) 30T SRS IgFi(carcinogenic compounds)
i THTART 3R e,

3. B HEa Sifeaed f$His (BOD):

qUgrdl Ol NS Uiyl foxgsadr  SiifRTeH  (dissolved  oxygen),
IS 3ifers AFTlt (chemical oxygen demand), 31 SteRmmfe  SiifegeH
TR (biochemical oxygen demand) deT THTART Bidl.

faRgsaan siifeqsH (DO) § Uvardid gad SHifaed JHI01 (02) 38 of SR °chiHl
qieclel ATG1. § UTuT=A Ul T qad 3T AT ST Sl Rddr™re! aad
318, § T1d 318 ®I 02 I YgdddT Uldesi(saturation level) 25C 3MUT | atm R Y[G GT0ATd
favgesal 8.11 mg/L &I'I%

ugrdta Afsg ueruf(organic  substances) faued  aRvaMdl  geASaim
microorganisms 3Ta=a% e SHifaRrsid U0 BOD Hisld. & BOD SRifsdsdd
dfea ImRit (biodegradable organic material) 3= Ulde! gRifdd. § GIoaT=AT TUE™
T HRUINIST dT0Rd SUIR T Hewdld Aucs (parameter) 3fg, faviva: qiguroft
fhar Afifer oo Twimfia uguume geaicd HRUTE!. ST Jfed Terd @ & R,
gigyrolt fhar gd a=eydl) Uroard Ya¥ dHRdid degl geasiid o disdra Sl ufshda
S{TTRIST ORI
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BOD T IT Ye&Huild foharaharaiarat (microbial activity) fobdl SiifRIsH Tad 3118 3
gxiqd.

I defiel ey uguuel I uradt GRiad, o fauerard! sifdd siffaae
YH.AISR NS Gfad HRd B Uroft ga- s 3R, A Ty uraast B 3R,
BOD TuHdra! ufehdr (BOD calculations):

THAT SHEH(sample incubation): AT Udes (diluted) T STl 0T R Tent
e HIaaea! §¢ gumeed (closed system )SSHIA &l ST,

fauesdd SiifRTe a1g+: fovgsadr sfifeas (DO) Ulded! IS Hraradi=
=T 311 [l diora! Sd. RS DO Ay 3ifad DO g6l &+, dilution Iral
RIS H& BOD =t TUMT dhell ST,

BOD (mg/L) = (D1- D2) x dilution factor (ﬂﬁxﬂ?ﬁ@mm/p (mg/L)
D1 = Ulde il T URIYS faxgaadr SRS (mg/L)

D2 = SR faRaesaan sifarsH (mg/L)

P= ATORQIeT T-ATT GRIRT 3R (3G1. 20% TYAT BIegH13] 0.2)

4. IS SRS GRTU (COD):

cop dfgg snfdr 3rifdw (organic and inorganic substances) dll Teryfa
ISR HRUGMNIS! HAADH SHcied] THUN SRford HISHY HRd. § FHId:
BOD HeuiUal SRd 38 301 WiSUrudrdid THUl Ugyul YR qe P 3lg. COD
ot Afgg onfr srifdw et ueru &rﬁa@mém PO TIRAH Scied
THU RIS AISTHTT HRd. § I TR SRphiHe YRS Joigd ST afaiT
TSicqal QHAR SraedT e ufthdgR FMuffed e o,

Hraet oSt fehar:

RusHeE: UIelRog S/asiae (0.047N), IerRe GRS o1ftr U =idh (Ag2S04,
5.5 3t7) IR (catalyst) aTORA SITdTd. &1 {07 e 1. 3rgehd (25 fieft + 20 el +
5.5 3.) 100 el goaTd SfoT fgawR &ar.

T R HRU1: (Sample preparation) UTUarT TG a1 RUsHeY T fyes el SIrdr Mfor
FR e uaniid fRISISs HRUARITS! TRH &l ST,
E'R:Ia‘-ﬂ:[:

HfRTSIMR, STRIe AT BRIz sfedex (ferroin indicator) (1 d 2 A9 dTU=
T 1Al (standard solution)(0.25 T HRY AT Fethe) dlue ShHcd JHTOl
A HRuaRIEt erIce ol ST (BRIS Sfedex aaR HRU: 1.485 UH 1, 10-ThRIgH Al
BTS¢ AT 695 I FeSO4. 7 H20 fEfRets afer 3t 100 Tdd Urde® 1. siat aroRedn
SITUMAT TR el RIegHAT TYRTAR HISTal i,
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Tﬁﬁ‘\’ﬁﬁﬁ 31 pHiew 33%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

S QIR S™wfedl Th Hid mole Jifaasred1 ARTONAT 1.5 A Sdh] SR,
COD (mg/) = (A- B) * M* 8000/V
A= blank SIS & ATURAId Ry SHAIATH Yethed JHT00
B= TH-ITTA! AToRald By IR0 Telhed JHIoT
M= g 3AIIH Feltbed! HIRAT SMIfOT v= UTogreat TE-aTd He
5. 4ieg TR (PH Levels):

IdTG Ufohdd aToRedT ST IR AT dieurult Sy fdhar sfedmemf
3 X, 3dd Y Urdes! STei uR&RiT(aquatic ecosystems )3IfoT SiiEifiies IU=R
gumei(industrial treatment systems )81 Uigdd Rdvd. JISUTUART pH UIded! 0 d 14
T IhAdR AroTel! SR ATe! ST fdhaT &Rl GRIad. PH Ihd ANTRG W 3Tg, ST
7 Uell S G (value) ST GRIGd, 7 aRid U &Rl GRIGdTd U1 7 o Jod ded
(neutral) 3Rd. ISUTON UihAH, pH UIART HEw@YUl 38 HRUT < IS 3iffesarn
(chemical reactions), g&asita fosareard ( microbial activity )30 STAR Ufhd= &R
(treatment processes sHTd(influence) TI% Udhvd. ATATARUNG UTofl TSTATYE! TG THR
ufehar oot Tl 318 § ﬁﬁf\%l?[ HIOTETST Yo ﬁﬁ&FUT(monitor) HI0 AT JHRNTSIT
HUI(adjust) AE@ATd 3G
Tisurugrd Ned uTdas e Ag<a- (Importance of PH level in wastewater)

geroia fharewemd  (Microbial activity): Sifd®w IuaR Wfkdd  (biological
treatment processesyaroRedr W=l (like activated sludge systems) fafael georR=an
SarHed fharhdiard! I¥aH pH dad3dId. Sgdd SIdTU] ATSITRI &R d e pH
AT (6.5-8.5) ISP B BRI

e ufdfehar (Chemical reactions): pH SUARIHE ATOReT SITOM=AT IGTAET
fagTear sfor uRuTHGRSA UHTfad HRd, S &1 HRALGC 30T SIgARIS (coagulants
and disinfectants) ITERUMY, FARM FSIqHIHRUT Sd S fohar Jayd fRucdid HHt
T 3R .

TS =0T (Corrosion control ): 3f&d pH TTIAe! (Sd 3ty fdvar WU Sfeamed)
T HSUTUgTHes UIRW 31101 SUBRUIH 1ol U3, dhd, S GHTT THRT 30T
SHTORRFS W aTGdl.
™ Ut (Regulatory compliance): 3 THiaRUN FOHAR A€UTvdre pH
uH ARy Hafcd SRy Sawad 3R (WG 6.0 30T 9.0 SX-M) STy URERHT
(aquatic ecosystems)gIUTRY g CTeUaRIS! Aufifer Sarsuiie) Wed SMuargdf pH
T ARy mafed ot Sa=a e offe.
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‘ ﬁ?[‘s’ﬁﬁ.']ﬂ E5) Cicac] 33'%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

6. dTUHTA: (Temperature)

NRAA® I 3Hdal TRA Ui (heated processes)dTRdld, ST JiSUTUAM
dYAM dled. dlgdd dOHM UIUOrAT Uiddda} URUME & b 30T UGyl
fagreadi(solubility of pollutants) aTed qrebd.

WM IUAR 3 TS (challenging)a-drd.

7. 9ss g9 uerd (Suspended solids):

TrSUTUaTda Aies Wfergd (SS) § R Huldl gy Udrd of grodrd HifdeRan
TWIT 3drd S o faReesvarTst |u A Sydra. a1 v yerdfaed uror, e, Jfsa
gerd, , Sftaru] 31T Ugue AR fafay uaruiar Jamasr sfy Wedhdl. Tbss U+ Uaniid
G daaHe arifaxul B SIS, Xahd.

1. Tlcd Iss Alfagd (TSS): § A% oftr sifad RN Glvel UIoaral ANd
TS Hifargdd THUT YHTUT GRIad, Sf M UATgR Hled SiTs, Q.

2. Yed uad Hitargd (Settle able Solids): § TS Wi|y 3Ted of THQAGYUTAT
(influence of gravity) UuaRATel, fORIVd: S/@dG e (sedimentation tank
YUTUTHY STeR TSUATTS] XY OIS ST,
WWWW%WWWWW@T@W REERIER
Ueudhil IURYIRT Jafdd Sdra o Seitd uRERiA1 gl Uiglag [dbdrd. s s
gy flheed o & G, IAHS ITIRME FdT U Ydhdd (O Bl
PIARA(coagulation) fdar ﬁﬁﬂﬁﬁfﬂ) 3{TfOT gyt Troft ufdsar Ig .

d faafed gia SrarT d SiifaeH Eid Udid, Ses UIugaaiaed fifaqod HH!
8% Hhdl. IR 3 WSS U1 YaIuiag Areurft STadidimed e offd, degl o Uard
TR fRR 8IS YehdTd, Serer SREHT 1N ¢did. W es ° Uard ¢uld Irudrd Jaml
UAY HH H= Ahdld, DS FIRUdd siigd AT UHRT A=W (photosynthesis)
TYTIId Bidl.

8. efaf&d: (Turbidity)

Jieuruardiel Tgauun KU dee Huiges Urodrl ey cloudiness fdbdr
SRUFAT haziness, SATAY U1, 65, Wi Uar, Jeoiia SHf01 UgWeh aT THIART 3R] Jahall.
g PU UHR TR, SO Ul g fhal 3UReR® foud. efafsd amma:
ﬁﬁrﬁhﬂ%?ﬁ%‘cﬁgﬁwm (NTU) & Aiofell SITd, o qroardia Hafed HuligR
fRGRAT USRI THTT Hiold. S Tgaduull dHdhal Aiad Uard, Jeaoiia il Igud
RIS gd gewmidt IUfRd gxiad, samges qisurft ufshder de 390 § U Hewr
UGS (parametenddd. 3= cfdfec! SUAR Wihd=al UHEIdHES AT U] XHhd. ©
JeHSlaTe SIATRID IR TRETT e (ol e[RRI (34T, FARI) TRET0T He R,
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3 TgBYUN 3cd HiSurtl SaR™Ae Wed Sd dgl o MSuar Uishan
U0 T HRUTAT &HAT HSYS] 3] Xhd, IS S URARIAT gH Ui
GO gial 3101 TRIRHS FIY US> Wb,

9. {: (Color)
Juuerit(byproduct) IR Th AT T 3 bl
10. 919: (Odour)

PTe! IS ST Areurht g fdhar grieh Iafoid de dbdrd, [aRwd: Sl
Jfer T, VOCs fohaT Tehged T S_dTd.

11. TpUl faRgsad v gard (TDS):

SIS U YIS uTuard foRua e Uariid TgpuT FHT0l, ST &R, 4T 311107 Sa”
T HIAY 3 bdld. I <IeIey UTudre Iurax] HHl He Jbdl T Figyroft
UlchdaT BRIGHIAR URUTH $H= Y.

ARy e Ui, aRad Il enfor e USRIER € aftrne
TR Seadrd. a fdegare fhar gaiR gAY HRUGMET THTE STIR UGt
2.2 gisyruft ufekar (Waste water treatment)

greurolt ufsear gt sienfie, T-I"'ITCIT%W(municipal) 3T aiﬂilﬂm(commercial)
rearoft yafaruiig A (enviornmental standards) TeidT & 30T JRi&rqqor fawfoia
fhdT gaTtR HRarl Ad It W HRUANTS! UGN higd I UaId! Udh Hgwayqul Ufehar
3. YA SRfiie ASUvaNe], SUTRME qHEHa: SURyd sRiden fafay
2.2.1 Ui gt (Primary methods)

a) AfEHIRM (Sedimentation)

JfsHezH & ue Wfd® wfmn (physical process) sig Sff Tisuroh ufrdwaed
TS I Ua1d PIg- CIHUaNITa! aTaRdl! Sfd, SaTHed $HUT, AT0T UoaTue oI 3Riciedl
SR O ggrdfar THaR Bl § Te@IBNUIA dw@ier Haagd 3d, SIY 95 S0 Gare
qad SR Tdqe BIAaRM Tt fdhdl dhe-Redr dearRil fRR gidra.

1. Qefol ¢F (FNWRR): isul Maa, Wid erdye (sedimentation tank or
clarifier) FCRIT o Sd, 1Y UG YaTg Haldd STal, SMes o4 ey desrsit fRR
BIdId.

2. T YT GYFHRT (Gravity Separation): - &1, S &1 a1eg, TMes S1oT Afe uered
TRATHYUITHe TR qersit gedrd il fRR e 2R duR HRdrd.
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3. %93 Troft (Clear Water): §@ds, W= UT0T RS (remains on top) Xgd T ST
JfsHeTH wre:

AfeHeRH Fisumht ufhdas sHd ®AG ¢d, faRvd: TWes 99 uard diga
T 301 oIl SUARINTS! UTuf TR Hul.
1. 19 3T fPwraaRik (Simple and Cost-Effective)

AfgHeeH & wisurft ufthar wroarh gaaa At nfor T ugd Sie. arer wifed
TAATET fohdl IR SHTa=RGehdl AT, TS o UTudTdid HIS 6HUl i CIh U3 Udh
B HRIARR I &,

2. T SS ¥4 Uerdfa ®1gH erdul (Effective Removal of Suspended Solids)

Muart ufesan (filtration) fdrar Sifde® IT=R (biological treatment). TTRIRIEAT
AR SUARIA TWHiaRId 3y HH! HRUIANS], HISd], e Tues °q uard &rgd
T UTHTS! VISHERA 3fdd YHTAT 3G,

3. Y SUARIAR YR It Hd (Secondary Treatment)

YA IUIR T TS S 9 Ueriidl T Hew@yul YT Higd <, AfSHRH
3T ITAR UihdaRid HR HHI $d, 7 3% Hried sdd.
4. Y Sl maRgedr (Low Energy Requirements)

Mt ufehar (filtration) fdhar IMRA® ITARNR® Ufehd= (chemical
treatments), YFSTHCTA TS@HYUNGR AT STd, AT 37 ATAT HHIAHUI 3ol 31
TTAH 3. IS ATSUTON Ufehdr FIARTST HHT (operational) T g3 Jravall.

5. UTOgT TUraaT YR (Water Quality)

JfSHACIA Tged BIVART BIAUR ATGUIR HUT Hlg GTugrl Ta¥al 0T Turedl JURUAR
Ted 8Id. § [aRIva: S¥TKIH TR Uihadra! U@ 3HTg, HRUI Wad UrudraR Ufdhal
S0l Y 3G

6. 7T THTIAd Hed Hed (Sludge Concentration)

AfsHeTA ufshaemm, dorlt () RRR SIUR O Ul TSR d Wi, YehdTd,
TS o gl 3101 faegdre fhdl Yeld SUARINITS! Ufdhar Rl WY Bid.

Af ST ITIRT:

TUSE 1 Yar PHig- crdU: Jeld SUIRIGE Fieuuardd Jies HUl HigH
TS VfSTHCRAT AR el Srell.

Jd-3UER: Sifdd fdhdl I SuaRigd! (biological or chemical treatment).
9 Ya1d HH HRUGNIS! 3 Ulgdl deed TU aTuRa s, Xdhdl.

STARM®R: Sfdd ITIRFR, AfSHEIA urvardta sifaled sEm (1) wigd

CTH AT Hed B,
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b) WY WAle=M (Froth flotation)

I TRelICRM § FiSuIun Uihade aiuRe SUR Ueh ORIV d offg, faviva: ), W
3T SR BTASIhITad (dlex-YUcic) TaT UTUaTIRT d7es HRUAITS!. § HUTeT JEHTTTA]
Tuiemiaeia wReprar (surface properties of particles) WGl Ud, T THaR gl
JequiRl SIg d fbal gd 3fa®d AF <d, o fa=iva: wigumwaraR ufdar sxugridt
UG 3Te.

IR G fobaT dadhe gftid uerufas. T Tl TR Jad o< 31 3118
DI FAICRH TIHIAT TobIRM YA HRUIR Glaad gad il SRSl Sied Srdrd 3o d
I ST AATd o7y o RepH dhel SIS, ahad. i TRICRHd AT o aRifda 31T

SRRt et aiiGefecen  Froth, concentraled
o 0 VTWEIITIEY Tol, o in minerals
0o0© 0 2 o p0%% g9 L
0 2 9 o o o
-] e 0o © o © o
o 0o o0 e °
0 o o o a o o
Reagent © 600 04 © oo
f 0 9 o o
addition © %% " o Ve ® o ©
¢ o 0o o oo’ 9,
o Og © 0O o o o o
o o
Q
Sulfide [ | o o o o o © a
. @ o0 g © o
L+~ L o © o o o o
vaer o o0 © Tailin
mixture o g o Y oo 28
o o o o Q -
e 2__oe__o02° ——
low in minerals
Air bubble Tdispersion system

1. fovaedd TR Wil (SiUuw) gfed. (Dissolved Air Flotation) (DAF)
faRasadl TR wICTH (SIUUW) 8l uroll fdhar Aisumameyd sRie dss o4
gard, ad 31 T BT TTHUANIS! Th dd HAEH Tgd e, qradrd gal grodrd
faRgdl STd 31 AaR wile’M gieqsd digd Sid. foRuesdel ga1 & B §9dd of
HUIHT S dTd 30T T gEHRTER U SITdTd, f51Y d e daR ST,
SUART: wisuml ufsear (fa=iva: dd, For onftT IRie o9 uard HleuaNa)
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R
wfRaa wisurlt ufsaiadia (DAF) giHes: s Uishar fvar RuTfeisdT Higuroit
2. THH FrexH: (Vacuum flotation)

FTHH TSR g aTugTeR fafkie ufshar oig St Wieurandia wes Uer gavg
Hgad (saturation) B Blgd cTdhd ST HaR FICRH Ch IS 4T HISd.

3. gAde! WAlex™: (Electro flotation)

Saide RICR Bl U i uTull Ufshadr Ufehar 31 Sit UTuarat Saae o aRe™
TR BIUR I B AU UT0ATORE G eg hUl d7ed hid. AR, (arrangements),
JUIYE Il =T (reactor design), THTTdd HRUMRT Ufshar AT, process materials T ad
30T Wik TIfaRIRA (variables and process kinetics )aim THGR 3¥dd Sdae!
TR Gy S 31T

Saide! TRICRH e sfdidbard ul-UHuMEaRd RITNE Y dragst
gadeige, (long- life electrodes) Ufohdt TRTR SIfOT THTeTaT YT Sielfie et
YTuaT=AT Uish 1! Seide! Tl R HRIMG—S Hid® Udhe o,

4. TEATHYUT FAICR:

BB YU JYFDHRUI, SATel Tallic YRR HYS Mgl Sieddd Sild, g
W& (density differences) TR fF HoRT WIREH AT HRl. TEATHYUT GYGHRUI
Ugd & Jald UrhF aiiRedl ST $aR] Wiked JYaaxtl UgGdiud! U 3fg ST
rfTe IdTe WR1a UfshaHe fo fawgd Txiiem & Ta 3ime..

Th1Y TRATCRI HTe:
2. TRIP BT YUTAIO! HTg STHOr:

WY TdICYE § IRI% GWss ° uard 3for mesur (filtration) fdar AfgHezH
IRIREAT TGl alRe HIe0l B0 A A HUl Higd cIHUaNIS! faRIwd: FHTa!
3fTe. § faxivd: @eM Hu=n 3= Wigaws (high concentration) 3iEifiie digumoameR
Ufehal HRUGRITST ST 3T,

R. d 3for W HIgA eTwur:

i FAICRH & FISUTUATIRIA dd, TR TIO1 I d7es HRUuArST 3fdd YTl 3Tg,
S URUIR® UgdiHl el 3Hdal GHIED 3d. a1 G¥d gchil gragihliad
RS o B2 g8 gkl Sig YEHNTIER A7 RMehdTd.

3. 3 YYTHIU HRI&HdT: (High Separation Efficiency)

g 3 Uda I GYGHRUl Y xd, ST HIddT THTOd giod Yard groardy HigH
T ST ardt WE gid. B faRiva: 3 ufdha, Ucibffed IOl ddt YSIdHRul ARIREAT
IEANTHS IUgad 38, ford dadhe qieumult dOR gid.
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¥. HIae ST ANl TP HTAe:

HioaT AfSHCTA CHURTT IR ITAR UG ga-id W1y FAlexH Ufshan i
DG T TN T HRIGH 3 Wdhd, SATeS ST TAifGd SRicied fdar disan
UfchaT TUITCTaTa! ST SUas TRiciedT 813! o I &,

4, ThAfIfere:

gieurogredr deM SNl Hiddl Gl I YOG gIAIUarral iy Telle]H
Rierma Wi Fd oS Udhd. WY covdl AHR fhal aruRaedr gad 3ol
fYHHB (reagents) THIUT Sead Ufehar THEING (adjusted) el SIS Xehd, SATHD
SUIR &Hdd dafadbar( flexibility) ad.

&. gfid Uerd fas®uul ®1gA erdur: (Contaminants)

fafRy gtd uerd @qr, dd, ¥ fhar aRi® o4 uer) Massun ®igH s U]
& 1 U Hewd Hiaal 38, dOR dhad HNGHS (reagents )&dHad ST i)
e+, TRy UeR=Ar UgSHHT 98 S0 A 3HTg, HS 3Hd e IUIR U
foresa.

. HH FHordT aTuR:

3Mf®rF (Thermal) fdrar IS (chemical) STIRTRE AR IUAR TGarel
g I TRICRMNTS! IHRId: SHl SHoll arTd, $RUI o UM Hui=r Hifds
TOTATGR STOT G T 37T HRUINITS! e §egediaR Saae 3.

R.3.3 §&H Ut (Secondary methods)
31) Afhg TTes UfehaT: (Activated sludge treatment)

fehg e Ufoha g FisurvaTaR Ufthar axvara!, favvd: dfsg uard, axdss uA
gerd 3T SR UGS Hlgd CTHUANITS! HiGdT YA dTIRal STURT Ugd 318, arded
greumardta dfea ugued fages sRuaret Sifaew et Afohd e (Gerotiard farson)
JIOR0 FHIAY 378,

Air
l L 4, l disinfiection
| trtma | kel Aeration Tank REROE PR fimal
: i Gl clarifier effluent
wastewater T, : = "
sl T recycle “['P
[ activated sludge l
primary e
sludge aste
. activated
to sludge treatment sludge
and disposal

Activated Sludge Wastewater Treatment Flow Diagram

]
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grearoft gy qURd SITd S0 Hid HeRT I 9 Uard digd crhuae! Jed
&l S, gd-Ufehar draial WigUTuR Rk argdio eldbIHed (aeration tank) U4 &l oiTd, fo1d
d Ofehg MeTd Fed SId. 1 erd e, 891 (WHI: fSTERigR) Umvdrd ug el S
3fferaor T d. 3 Yereia isuTudrdd Afad Uari=T e 3 Fid U auRdTd, o 9
Tgraed fauTiord edrd.

USRIAAR, IieUl Ul deadc crhiaed (secondary clarifier) drgd. a1
groft et S ST Mes Thar AgdIe CIHIHY aeration tank TRd AR dHell STl
fbar geta ufeear fdhar faegardiandt Reuaeyd &g crbar oirdl. gegeiiaid gRef
diea@ (population of microorganisms)IEUATITST YeaHe draledl BT Udh U
IRIdIoM TIHIHY TRA Bl SiTdl. 3aRd M Yeid Ushad! ReHdYd &arT Hishd e
(waste activated sludge) TUH BHTg Tl ST,
gfepa MresTdt YfAST: (Role of activated sludge)

3T Higd GeHSIaHT Sce Hichd TMes, Aieurofl AT (Yo0-30%)Tfhd
ST Wd:=T YA fHed. ¥ o ¢ dRIHGR Wifdd eraaiad, geaoig dfed uerdfa
RIS HRAM o DIARSd Jgdg RR giad o Afthg Mes WU H1H Hard Sfr
JdHI®RuT (recycled fresh activated sludge) drciedr dredT Afshd MBTER BT HRAN.
SISt Ulde! YU HHT 3.
afepa e ufhdd BTG
R, T BTAGHAT: Tihd e Yulel! WUt Al uer, Teiss o= ugrd Sfir

U (SR B AT S0 hIRBRE) Bl CIHUINITS! dd THTAT 3ed. T

Ufehal dhed-aR UTugrdt Toral YR,

R. dafu® f&3mga (Flexible Design): g1 Yot fafdy ueR=ar isurograr wfear
HRUGTITS! SIHTrd et offSs Xdhd, S HEFRUTICbT, S ST AT gt
UhRAT NbIad HI=Urdl JHAR e, Wiehdl SRl Jieurar=al YHNR d dle
fdhar ot ddiet Bl §ITS, Wb,

3. fPwraa=iiR(Cost-Effective): odldid 3 g 3R Xdhd, UG Hichd s Hlhdl
Jo- HH Fard! 3d, faRva: IS STTRNRE 3R STAR TG qa-T dedm.
1 YichAATAT HIGAT THTUNT IHIHIE! SHTa=ehdl 8d JHTOT TR Y drgdior
3{Tf0T 7T gTaTesuiter (aeration and sludge handling) THTART S,

¥. Sl YIUTw! &WaT: (Energy Recovery Potential) &gt Sesmdd, dfsg uaryf=n
fqgeer™M ggAsial R oddl SARY HER bl % Jdbdl ST Holl

SIS ATURET ST, Rhdl, ST THUT el aTaR HHT gl
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§. FiSUTUgTET YAaiuR: (Wastewater Reuse) Ufehal dbedHdR, TION 3Hdbal fUuarg
T HRUMETS! G o1 Riem, Sienfiie ufssar fhar 2Rawor yomedt) grafoR sear 39,
GCI'I'E@'TZITU?[W%T:IWT (water conservation) dIcl fiea.

. TSIARIRIT FSgH YU (Adaptable to Fluctuations) dfshg e

Ufehar g&reiid didbeaa (microbial population) fddr argdts (aeration)

ORIt TERISTT e FiguTuara drad! (strength )3T TaTg exideta

(flow rates) TR BT ]dhd, aTaTeadT TR URIRYGTTS] dafadsar

T .

gfera e ufkaid die (Disadvantages of activated sludge treatment)

Q. SUUCHTS JU HdgA=M.

R. TITDH P 3101 UfRIfET HTETR.

3. SITORRAA W SR 3T,

¥. e SifAfdd e,

u, HH! Tad GIUT HRO HAII,

§) fewfei fleer (Trickling filter)

i

Sprinkler —————

Air

¢ = Effluent
Channel

Feed Pipe —> I]:w .
B

D S YR
Filter Support — R

Collection

feapfeit fiheex & U UbRA! wigurult ufshar yurel 318 it Wedh fhal WifeamaRe
WETSId UariaT URTET dTR &xd, Saae- Jiearul aTg fad S, aieumh areadiae
dled S, HILHTAT YSHETGI geAsld Uiuardid dfsd Ugudid(  organic
pollutants) fdge SRdId. 81 T Wifdd Ufhar 3iTg, WU YeHGilaHT $HarT fagfed
DHRUGMIST STl STaTehdl 3.
P - iUl heeaed o=l $Rd. o HIegar=l JEUIIAR dlgd, QEd: Hiedl el
fhar gHcaw Afead aTs, WIRe® fdhal HHH UaId R, HIAARM, ATEHTAT GEHFTER
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T YeASlla Fisuvgrd SRfiedr dAfeg UandfeR @i, dfed gerdfer geNe!
eI ARG Al SHifio YaH HRUIRI3T gdl (natural or mechanically
provided) flhecigR fthdell STd. 8 HiSUaREH Afad Ugueid fdged HRua™ Hed
. HIegHIaR TR, Uishdl daa aroll fiheemeyd SRR Usd, Wl s uerd,
UIYe dd AT RN TSHep d! Higal wHT (lower concentrations)3fad.
fiheevd UPR:- MSuar=Al IR (rate of filtration) 301 gczar fegmsaR faded,
fheexd aiiRul dhal ST,

2. B R fewfeit fibeex: il R fowfein heel Hifsar Sw ¢.¢ T 3.0 Hier 3.
d B e fepfeln heeuen Hidal &am@IaR Ul SMHRAMGR B HAM. BUH,
AT TuIaR SR ATt fhid SRd orelt a¥ d SffRe 0l WY 31 11 3=
BIIGHT d.

R. 3w N fewfeiT flheer: a1 oo TAURSHT Ud( recirculation method) UaM
Fat wargR Afeg uerita F@fsiiclogging) freed. R ®w oftt ¢ Wl Ijafen
TS 3Med TR AR b JrTga: aToRe .

fepfeiT flheeruyA MU Tigumh sidd Arafcwigs ft fRR od 91, deiiel &
AT (o d Q0% A HHI dal SId M0 0 Widiuw Ve w4l Riewid Igd. g@™
TSRS ALY (secondary clarifier) fGUIRT s ST (thick) 30T S8 (heavy) 3Rl
femfenT fheexd wHe:

@) freer ST e SR 3 T3 HHE STHIF &5thes IO HHT YA ftheex
HifSardt STaIHdT 3.

(R) SITORT T TR 3T TS PRIt S/ A= ATe!

(3) Tigurull gR¥ ArAfehIES 31U fRRR ol ST,

(¥) 7 IR IR 31 Iuged 3R,

fem e freewa die:

(2) STUHTHTET 9 QU S 3T,

R) UTIfH® 31ad1e (sedimentation) STaRTe® 3Tg.

(3) SITRRAW (Operational) 30T G@HTE (Maintenance) W SIRd 3G

I foheer: € qF-cuail ufthar sig Sff Aifdidd aF Sw-axre fewfa fiheer Taa
%3d. (high rate trickling filters in series) TbHd 3{Udlg 311 3Tg &I Ulged TwaTdid
gieurlt T ftheexAed TAUihar ®RUgIdell gu-aT CWATd ofd. a1 ftheexd! @iel 0. d
9] Hiex g oI Feft ST Sii e SiyspmrTe! fethraa=ik (economical) Bisd.
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$) IRRSaeR

iUt ichar FRUANTST ISR 8 UH =M UUNel omg Sit Sifdd Ufehard
(biological processes) aTIR &+ AiSUTUANIS g Ug¥H( organic pollutants), T¥®
Id (S DI AICISM SHTIOT Hiehd) 0T SaR gfud gardfd fawe (degrade )3Hfor diga
(remove) TIdd. Bt Ufehan Afea uarufe faged srugrmdt sifr giieR® g ot
B®R® USAL FUMRd BRGNS saeial, =M (fungi), 3T ara (algae)
JIRST eAoaiar  aagy 3Md. HEFTRUTCIeT 301 Sfenfite afeumont wfehan
glautge SRR sdeddr aToR FH=Id: &al S,

A Fraf¥eidey (Membrane bioreactor)

e IR aTdex UfshaT dad aTofl SEHRIURE 37es Suame! Sifdd ufshar (like
activated sludge) A9 TMUIRTE (membrane filtration) THa HRd. ASUTUN Tihy M@
3T TRSfeR STHIHYA dTed. JaR Ufshdl waa Ut USegR fheer &al OId, &
TS 1 uerd d1g Trehd ST U WY [isurolt UaH &d. (clear effluent)

Membrane bioreactor process

Solids Aeration zone
removal Membrane Disinfection

ﬂ ‘# q
Wastewater Effluent
Pre-treatment
Air
> Sludge
— >

BTae:
3 GulTd Aieurol TR $d (high-quality effluent), STSAT0ATR WU S Gold

Tfeha &= Rehd (including for reuse ), 30T URUTRE UTRiiUer i eftiesi

T HT 3.

Taier (Limitations): A& flhecs@ Sftr @Il 3= Wigdah(capital) Sffor
TR .

TrRRTed ToR:

(31) Jar a1 (fbar Irifthed) SRR UaeR, for) SART AT i (carriers) Sig- dledl.

@) TS TRIRTFRR, o G 31 Gay aTe (attached growth) o &

R.R.3 TdI® U (Tertiary method)

Jadtas Gigurull uishar g1 wisarolt ufssdmn sifam cwr org. amer wdfde fdhar gam
grearoft UfshargR Hig 7 TIdhaedl UgH@m d JA-dI-1h 0l ST 3T
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g1 Yiehdd Sl MBS Ufchdl, It Ufeha, TiTa RIS <A ufdhar for

Sfde ufshar arEr THaY 3[4l Jdae ufhid IR umardia Tiss u= e, Jfa
TG, ATICS A0 BIRBREd JHI0T HH! HRU] 38, U o Ui RiEA (irrigating
crops), Ysid RO (recharging groundwater)3fifol SR BRICRIR IR aTaRUaT
g 4.
TqieuTuar qodtas Ufehdd Hifde Sl Imafe ufthard Taiom SRad. a1 ufehdd g
SUARM WS - dhad giod gard (stubborn contaminants) ®Tgd €T STTard. a1 Uishdd
(31) T UaTH! ufehdT (Filtration): TRUSS O UGTY avIes HRUGTITG! dTes, Wichd Hla-
activated carbon fdhd1 SRi® fqurdiedt HIUSTURGA s-acid ftheex dTaRd.
@) fASIg@I®HRUT (Disinfection): 8TH®R® g&rsiiad gid gard (microbiological
contaminants) $Tg cTdd.
(@) TR (Alum): BIRETD BT BIg- T MU fheegR HIg crHUaNTS! g9 gard
Thd .
(S) M THAS: Uh HIfAHh-IMAHE gyaaul dd.( physical-chemical separation
technique)
(%) BT MYOT (adsorption): Th GUFHRUT (separation) <.
(W) freed ST U usar ufosar (membrane process)
(1) ST SR T Jaiad SUAR UehdT. (tertiary treatment process)
?) USaT AT HIU Membrane separation

Ugal dRIMMY WRHUST YSgia (permeable membranes) AgdiH &l sfRiadta
(two fractions) Gardf= AEIHINTS! 3 avTaTTe UichaidT THIART Bidl. TSl dagHId
IR SITUM=AT USETET G SaUald 9ies HRUMR SI1OT AP TehiHT S1eR HIeuR SAIfor
feciedT YU SARHFT 6Re 3aUIR Fas®d Sy M SIS, Ydhard, SaraT 374 T fohal
3{fd% geamidl Aigdl (concentration) 318, ATeq® TS ATAURT ekt (driving force) &1
JY=Id:  Gld(pressure), dOdM(temperature), TabTddiconcentration) fdbar fagga
gdl(electric potential)aRIREAT Hle! YU Ufgde 3RTA. URR oo araun=aT fshar
gBTd IR 3fTed: ADIheCRH (MF), 3feclitheeM (UF), S-Ithec® (NF) 30T Regd
IR (RO)
3f) ARSIt e R

A Ifthec ] &1 el BRI HUT oY B ddeiRal, dive UM, pldiseyd il
eRTd HU IR fhdl aRHYA HTgH TIHUATTST Th GUaHhRUN o7 (separation technique)
3{T8. T Ufehad Sfamt 0.8 d 80 um HTHRTAT fSEINIE TSal ftheex aToRal Sidl, T Gauerdfd
YIS YOI 3dTd, TRy HU f[ddha dadTd, SaTes diTes gldrd.
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A e &1 U UHRA! MeSUdT! UiehdT 38 Sl HEId: 0.8 d Qo HRhIA
T 5% STHRIAT TSl IR S &d fdhal AU Sl SiaTo] i1 S gerona
S HA. § dgadbal Ul ufeka, s onfr Ug ufeean, sfiwufwtor snfor wisuroft
ARITYATT dTURe STd. HhITheeIHe, G fdhdl aig ThT USMWYA drgdl Sl givd
TeUHT 3rSYeT U HTH Hrdl.
WWWﬁW%WWHWW%W@%
PHU AMSHAA!. SfecltheeyH fhal Ry SHENRN IREAT FaR MSTATAT TG [T,
Wmmwﬁmwwmﬁ,mmmw
higd BHd.

I T eg =T AT AR § THIAY 3Te:

707t YLGTHUT: UT0aTd Seies O Uard, Riard Mor dee R digH T,

SRAICHIol: U= fdhdT JeasiaiT dheaRaed avles HRul,

) SregTibeg = (UF)

3eclihee®d (UF) &1 Th UdbRdl Membrane ftheee®™ Ufdsar 3iig fS18 Membrane
faiaT STHR AHRIG: 1 d 100 FHIER (0.001 o 0.1 ARIHIAT) T S,

g R BUT, URAORT HelHdegy oNfor ®el faw] saueriuRE e
O Ithee R o Thdd TS HUT 0T YeHauild flhee’ HRd, Seclithec I g fausdd
T GEd AT B ahd, WS S IO HUME e HYA GUIDHRU HaAD
AT JANTTSt (applications )?f HTIt S,

c) 1 fheeyeE

I flec =M AW (NF) O 2-5 nm 3MTHRME g HUT BigA cldbd & Fieurun ufhar
AT AR SIUIR aid Agdd B 3MTg. 8 HoA daMIdid gam- dideld [abr 318
3{TfOT & STeita fdra TR-STeltd (aqueous or non-aqueous) 31 Y. NF =t afRrsed UF 3ifor
RO H&Y AdTd 31107 f&%-3MTHR UdTg (convective)) 30T TegRMH-TSwIsH I3 (solution-
diffusion mechanisms) a1 gIgR ® ®Rdd. Hed HRAEE T Yo Tew@ra YfHe
goltad .NF o fafay ofieifie srguamaed fafay uera aroft siftr wisurlt ufsame
IR Sd. NF o J&7 &1 U 1A (ions ) S1for s werdf (organic substances)
DI CTHUL.

2) YT NIRRT (Reverse Osmosis )
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i
| Semi-
Permeable
Membrane
oo
25 ¥
o o o
=3 o S o0
Gl e £=3 =
Water e °o&§88 B
Contaminants —/"I gl
S ——
Drain

Direction of Water Flow

AFRERf T TsImYA g1 Udg YiSauaridl Havdd Ryadl fdha ard o
ffElifeds URR. TQUF, JQT S0 §15] (ST SIS[el STaUlTe THI0 OIRG 3d) Sieifesw
UIRUET SR GIERaTelt Ad, Il STaUT sifd Sad Ul AHRAGTET Ao+ 1 UeRd
ST T STaoiTe JHTor B S,

RIS Ao 3= IdC S19@ gTaaeie Ry SR Wordrd.

RS ¥ Urvardiel SRSl Hig THp- H1H HRd. d ald UlhdgR g Hd, gid
K191 ST SToR Blad. UTudTeR Uichdl HedHar o SdTG-Td Grel aiuRd SIS, Wehd fdhar
RFETU0 fdegare Aradr dd. Ry IR ufehar Ye Suarid SIque STe[el daraeidl
19 3T URRUSHT SR 30T TR 3Te & T&/Td $aUl e 3118, 3iiHifeed U=R
81 U diferiieag UIH 3HTg, S STauT=aT THTIdaR faciq 3rdl. Tuft J[gie~und, Ry
TR UfehaT YU Q! 8. 3 dIRd SR 3 die? GRWGEY Y IbRul
uforda Regd SR urg=aites! U WU SR,

gy SfERaHe) Jauir T JTo[al a1d (WHTa: e TRRUET SIRd) ar]
&l STl f57) graunig el U QfIRItdivad ds+ Sadr Sl a1 S aToR givd gedhi-
AT AR HUNUAd flheey HRUANITST ohal Sl G TTHIAT 3Bl RO DI~ 3R
IS S, RO dlex R arR SwUf 0T, SREg™d, 3 o1 U3 Snfor egre
U1 fERfeHagiRM (desalinization). 3= fafqy ITNTHS HaT SIS, .

IdTe giar JHGR 318, Idd Fadel-SISgRM (CEDI) fdar sieeifthee®™ IR
SR YSIHRU Uiehaiag RO AT I S,
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gﬁ?’—lll SOLID WASTE MANAGEMENT
Y PRI AR
CO3 - Select appropriate disposal method for given chemical industrial solid
waste.
feoie Im® SN o1 Haame! A faegare ugd e,
TLO 3.1 Identify the sources of solid waste.
9 Ho=ATd Hid Sfiesl.
TLO 3.2 Explain the steps of industrial solid waste management.
Y SR IR Urg=1 Y DR
TLO 3.3 Select disposal method for given solid waste.

feoiedn o Ha=amre! faegare ugd Hast.
TLO 3.4 Explain the health consequences of poor industrial waste disposal.

TRTE SN FHavl fdegardd RIEATaid URUmH T H.

Y RN HGRIT (FTfers e HAGHS) I Weara 3 G&Id: T Hourd JIeU,
gferar anfoT faegdre a1 dqul ufhdds gidl.

PR HARIUATT HeR] fafdy Adidegd Ml bl Sidl 301 ATt fdegdie ol
STd. 1 Ufhdd Sa=ard SUgUl, digdd, Uishar, fazeyor sftr faegdre aien waewr gidl.
HAR FaH 30T AnfeRie dwid T HRUTMTS! ATd FRI&0T HRUI STaRIS 35
3.1 99 a1 A - It e

N & I HATE aid A1 Ad 3HTed. IdTa b S 9 Harl
fYAT0T BicH, S 1 IcTeH, FTUH™ ST WTuThTH.
3.1.1 3NN ¥4 Fa=aT=h e 0! -
YD SATOT ASWIS: (Construction site)dTdt, W81, faeT, dlbie 31 whU ATHS
YR g
JaTe: (Production) 3id aRT, Yot dHerl, IG TN YT dobs
IS 3T fagyga IaureT da: (Chemical & Electrical refinery) RirmRt, ufssan
i ST0T IS HRETATHE T Her]
"IUHTH: (Mining) TS S dhaadid Ha
FR: 09, Aleg ey, I, Ue 3(aRIy, Ty 31Ul galfacdhd U
3.1.2 MNP ¥4 Ha=ard TEffHRor -

Ife fhar e Fa=rdid gediar neild

", rtf-u fohar 5a: Ho=aren Wifde Rudiar smutia

HipTeras fhar TTHT: ST gy dfediar snemfd
3.1.3 NS oA TSR -

3N HRT Wl S BRI FAHRTAT ST Webal —
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Safquea=ia FRE: S Hav1 gerd Jeoiaran fhaa e offtr feusdh ueriged
AR I SATS! BTE!T IeN YA Siaique=id e &avl A Hawd. a1
FHIATd TTRITIA HHI FATd HTOT HgoTa- bl SIS .

A-ITAIfEUS T FoRT: AH-TRITSTSTT DRT Yersiarean b Yo faufed 1% Tbd
MG AH-IASISad HaaTdl 3aeR0l 3TRd. § Uard goIRI a8 defhd UM HIUrdTel

Mg TehdId.

YTq 3T WiRkedhAeRd fAuRY gard ST =N ST SAfor A1t Sfor o i
Hiedl JHG AF-saisdsad efile ®al AU A, a1 THREAT a3
HIRITUA HIU] B0 3Tg TN o S AR 3.

3.1.4 NS O ST gROH -
ol UguT: SicgT 3NN R UTUhT=HT AFTIG ST S, dagT o fugredt urvare g
Ueid && Yhdl, SR SigHTdl g1 Ulgrad [dbdl S0 ST 41, I 3101 SR
AT WU SMRNAIS T4 Haurd! 3Ry fdegdie Hed Al Ugd 8 Xdhd, STD
T aTetar URUMA 818 X! 31T SR Ugfid Ardid e gaeh @R i JRI[daR
GO B3> Xl
§4T YGUUT: ST HoRT B IV o [hdl ITSdl Ha=areA TG SRR
TG Arecd gdT UgHUl 813 b, \squj,oB T TR 30T Yo TR BI3» .
SHIF SreTeY: Tefhared 3R faegdie ded™ STHIF SfENTdT 81% dhd, SaTHed die
@Wmﬁﬁwmmﬁsﬁaﬁmwﬁwﬁaqéﬁqﬂﬂﬁau@mww
Safafaerder AT e Haames o™ Tgiid e gaeiiarel daaeld
UT B3 Yhd AT qafarufig dqad foeag 2.
AF ARG i NI HauTdia Uiberie YeriRl I Judh fHar YrRig™gR
AU N 499 JAT, @dd I 3107 FHNMERST SHdbIe HeRINg [afdy
SIRIY A FHf0T 813> Tehard.
3.1.5 fafRry Sienfire v=1 Ha=ardt Iarexur Snfor @iw ufvomy -

PR (3-PARN): WIS 30T URT TRIREAT FAURT UTam THIART SRId! o 3Ry
facgdlc B ATl SATOT Tuft Ugfid e ehda.
RS HORT: 3dd [AURT 3 Tavd! T O UbR gy YR 3RRg Uik
a0 F= Ydhd!, S ST ST AT Ugfvd g3 b
YD ST fIedT FaRT: Hiddl THIUG Dishie ST UIgET BRI STHIH aToRTaR GRomH
H& Yl TN I ThR TaRITUT 7 e g10dTd AR 31&q [dhdl.
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3.2 SIS T4 FERT ATRITIATAT URI=AT - HIEYI, IEq, TS0 3107 fegare:
TIfeRUT Wqw SATIOT FRITT STTATS!, HaRT TG PlgH Il Uligol. Ha=aTedl SUgud!
IRARAT Jead: i gom=a1 Ha=aredt YHTMaR, T3aur YiadeT THRIAR, §HTER Sfor
Wﬁmﬁ%ﬂm&m@wﬁ
ST YUV dRARAT SR SR &dail Tfgel Sl ar 3101 Ay
WW@KW@@WW.
CC RN H‘/{EiUI dIE;"II'C{ IﬂTfW ICI(‘IOP NEIG! 3‘I{-IIOI('I \;I\IODQC"'I Ce Rl HHGUIITJI @I'Cl
HH gled. WWW@T@HWWWWWWW
SHUTA T TG
3.2.1 HURT AAYAYV ST HRUARITS] WIeiTel MBI AT Saeat Urfgold -
eI A YRIE0T i arfga,
RITMA® A1 avg YR e bal drfe.
DR 32T ded TMed] el Tl Bl ATgqeh TR foag 713,
mmmwaﬁmmmmwmw
5. AIORCIA! UG AR 3B SHATAId S0l et S0 SFaifS T GeM
JTesdl U UeRH 813, .
6. %W@mwmmmmmmwm
gAY glsa.
3.2.2 DRSAT HIATAT JGUGUIGR YRV HIUMR UTh:
1. Sfed ®IM.
H'ustu dRARAT.
ﬂldﬂ-l@—ll‘d"ldl
Qﬁfﬁ OIILRQ'1Q'¢II ObIJ-I‘IRIdI I,
Ty 3.
UG A,
BPRUIEIRCE

3.3 fawgare Ugd Masvarardl faara dads ucs:

Ao =

No Vv AWDN

3MNfE o9 Hoarrdt facgare Ugd FasdHn, faaRE wHar /0 g 3R
HITE Hifde 3T e 3fkred, JHTur 31for [9AT, A uteH, Iudsy faegdre
I, d-guTdal, gafeRuig gurE, Wfae RIF, AR fdhar gHaiuRIE &,
rdeien YR AT faeRdTe giauth TR T, RIS Taiaruiiy Fodie are ddr.

1. {9aRTd wraur g-0 ge -

2. HITH! AR -
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a. TARuOT: Se=Ta U ST hTeris Yarf uraeT.
b. JTAfE T FaRT Afed, 3fotd, Mg, sfedh el SATd! 318 .
c. W T[ureE: SIHR, T-7dT, STedl A ST Saer=iTa.
d. TaTuT: fAEior gYur=a ST AT,
2. iRl gHTg -
a. Yoldl UguUIT=! RTeRIdl

b. TR fdegare UG A gadid Scqor
c. RM1f-% TRty yueliar aRomy
3. e urer -
a. P fdegarclar (a1 STUR R 101 g yafearvit fFaw
b. fafry facedre UGSt TRaF sra=gasar
4. e gew® -
a. TERT UGN ST AIEgh a1 T
b. facraTe gfautr wisad snfor wrRkd wd
c. AR fhal Her1-d-3oll U ediHYyd SHTH I
5. faegare uafy -
a. ASTBICHT; A--33Te " HaUNIe! I, Uq diae Aitfdiaga fiar
b. ST THTUT HH HRUIRITST THTH!, TR B R IoH I aadH
c. THATOR: T4 SdTG- TR HRUINIS! Hlfgdrdl GAaroR
d. HUIRET: A FI=aRIS], ND Gougad ATl JURSD TR HI0!
e. HII-A-Holl: HAATAT ST SHoll FHITT HROT
6. Grzc-fafy fa=R
a. TShadTal STHA IUcsid
b. MBHIUBHT DH&IeT SIdcdIdh
c. wﬁhuﬁ@?ﬁ(ﬂﬁaw,nﬁmm
d. GATET 30T gaTHHT A
3.4 fawgare U SR o1 FHa”1 wH: G SIe, FeId fwedle, W
atsﬁv‘i%m (e &1 qROY), ST (10T H! FRUGRAIST S ATIHIAT e, gdqm
(dH IdE TIR HRUGNIS! Agdrdl GAaiR) S HuiReT @&fed da=ud wdid
FUIaR) IR UgdigR fdeedle Bl SIdl, S HI=ardl UbR 30T eNpIeridh WeuTaR

35maﬁhﬁmﬁ@aﬂ%mw Waﬁ@mmﬁ%am

HITIS YT TR, Td I, HHRN, Yol THRT 30T Tforg INT anrg fafay iR
R URUMM 83 Xdbdld, UM Haaldid [qURT IA™aHges gal, groft Sfor At
UGNd SI0gTHes, SUTHed el BIAIBUIR HIHR 30T Siacseal &R Y=g, e
S{TFOT et UhigR URuH Bidl; JAIREAT Yag-=iTd el faRIY ¢iehT SR,
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1. 3FNY NS HaT fdegarcia Y 3R YU

. U SNNIS FEATdTe §ad AITUIR 0T YTRATG TG SdedTy ST,
S-prafed ST forsfre arIREAT 47 TH™T FH0 S JdhdTd, faRvd: 518 g
. BT R, df3 Snfor sraeiifa araRE el e TR Yusid
SHTIT BRI HIhT alg bl

. @I AT NBTeaS HIURN e U6 e o [ISfrs, Sieeies 3Mfor @RI
B .

. U 9T Ugftd aroft fhdr s Moy desdes, Jacdl, 3faar 3ol diegd!
NIRRT UTeH GHET 813> YehdTd.

. U 3R A e Saardid olel ITRATT Judhid STedTy g

T faog Tavd ST deded, TG ST THUTd IrRIRReAT Uoi=+ = FHfor
8IS Yhdld.

. AR gRumd: FTE! S T HeE®iar TR0 & Jdhdld, SaTde
Slbgl, TahR YUY, RO T JHT 31101 Geriae faswrardie fads g1 el
. Tud Ant:

. TR SUSHT U, Ye5 WH fdhdT 3T YR SHaRITUd defthane gdd
AR TG YIS TATGIR 8o,

10. {0l TS uroht fohar Ugfdd ATt argdeid 3 [,

11. T YUD: NBIEAS HeRT JigaTLh Ae =T U,
12. 3RIY GRUMHIGR TR S0 9eh:

13. HIUTE UHR: SN Haawdird fafRIy [a- JuTed 3RAY dids He<ayuf
YHIUMTd oXddId.

14. facgdTe Uga: Iusdr SiUT fohar Sl FOAuTIREHT 3Ry fdwgdle Ugd! YU ]
ICAKGICLRIRH

15. HaR] A3eel] Sqcsid: WRIE YR HaRIUd e Herl Wgeaside Agun=]

NICARISESRICARE R

]
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Unit - IV: HAZARDOUS WASTE MANAGEMENT

NBTESTID PO ATEITIT

CO- Apply relevant treatment method for managing given hazardous
waste

AYSY BR UL b garey ax feauad
TLO 4.1 Identify the sources of hazardous waste.

IREY 3t gIe Y d¥
TLO 4.2 Explain collection and storage process of hazardous waste.

WR 38 HoaxH 3t gHSY I
TLO 4.3 Select relevant treatment method for given hazardous waste.

Ryclae e AUS B gy dxe
TLO 4.4 Explain the factors responsible for hazardous waste prevention and
minimization.

HaR BR HFHERM o8 U 3t gared di
TLO 4.5 Explain the health consequences of poor industrial hazardous waste
disposal

T3R I TS Y fSqUId 9 3
4.1 9f¥=ra (Introduction)

FRT (Waste) TUTS FAuaifl, e feder onfor sm@ifesa (Unwanted) et
AT N &I HHA ST ATeid 10T ufshar Srunm=igR e fad Simara. o=
frar srefe=t (Soilds or semisolids) WU SrTAwdT H=aTal "g9 HERT" (Solid
waste) TUTATd. ¥ HaRT TgUTSl d HaRT Sl HI-4 o1 yroaiarg fafor ghar.
g9 PO AIGRMIA  (Solid waste management) T HETRUIfersT

WIRIGUMGR XERTETRY GRS HRT MedT He A1 faedare age Fa o
TOT Ha=aTaR UfhaT dell offd. YRA WRPORA "HgFIRUTIA®T g9 (Municipal
solid) (gTaTesuft STfoT sga=yTuA) e 2000" @F] &d, o Ud® HERUTII®]
STIOT AT RUTferdhaTdY ifrard aimgd.
4.1.1 NPTGAP HART-HId ATT YHR (Hazardous Waste-Sources and Types)
TP 99 81 U 9idd Al (Hazardous) 31Te SR di f[aRiva: J1d Hiblead &
ISV YElas 3d fdhar aras HeRar! dfkred (Characteristics) gof &), o
HTRT MR IdTed (Manufacturing) 3nfor Sfeifies (Industrial) wfesar, fafdry
IGHNT PR Med 30T Thaedl AEWIR—ISG  IdedHyd  (Discarded
commercial products) TR el SIS, b,

aRmeguf H=RT (Characteristics waste) ® &aR1 33d o Weitadd! Th
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fohar 31 afkreayul Ui veR wxara: UeaeH, férdd, wfafear fdar fasraddn
(Ignitability, corrosivity, reactivity or toxicity).

IS far (Chemical  activity) fdbar SaeH=ild Twiesd  fauRt
(Flammable explosive toxic) fdaT S&Re® Turemiges (Corrosive properties) SIOMRT
IR AT RISt fhar wafaRumArdt (Environment) Hibieis 3% Xl
eNpTerId Havl (Hazardous waste) 8T Sienfiies Idre- 31 TRimeT /e fGaa
DRI, AER—ID  RATGA  (Commercial  establishments) 30T TRyiHeH
(Institutions) <%= faam Al St AFGT SRFARITS! 3101 TAfaRUMTST S/arda een
A0 FHRll, TS AU Xeq T ATURAT STTdl. SNBIGRId Hal O+, &d [dhaT arg
3for sref-ga werd (Solid, liquid or gases and semi-liquids) 31 &l S B
QoM (Mining sludge) Tes sffor f3fei faad. amed aRad dleR dd
(Motor oil) 31107 URT, o HlchIRId MO TR 01 YRfidiey (PCBs) IR
SN AT THTART T8,

eNpTerd® Havl (Hazardous waste) I7 sqed Sgddbal i, O,
A% MfOr 3R JaT (Industrial, domestic, commercial, and health care)
UG IU-ITGAET FHGRT gidl. fafay Sienfiies a9, Iare ST ggdian
NG AT SO JURUT b Herl Ml dleq Adbd. dgdd dDHIEAd Hor]
RS fhar géiar shenfiies aruRTamdt Sarerer RfHded qar e ST,

4.1.2 NPHTEAP HRT-Hd (Hazardous Waste-Sources)

Nblqd Hol (Hazardous waste) HdEE IN, TRMAD AT,
G YINTRIES], WUHTH R, Wio Ufehdr ®ies, HHT gfaer Sfor 3qfife ardraru
(Industry, institutional establishments, research laboratories, mining sites,
mineral processing sites, agricultural facilities and the natural environment)
giaT GHIAR Bidl.

R ARATIR &4, 9rg fdvar 99 &1 (Liquid, gases or solid) TSR

T4 A UipTerd Havl Hid U 0 9S> [dld. THaRudd Uga ShTerid
HaRT IId HTIOT i UGWor AT Jeh Yo 3Med.
1. T S 3foT Feft I=T (Agricultural land and agro-industry): =idt S/HH
30T SNt I (Agricultural land) SibTar—d &Rl (Hazardous waste) il
HIcHARIG  (Pesticide), |d  (Fertilizer) oM ud® UETHT STl
(Hazardous veterinary product wastes) &a=aredl dUdbid AU bl Rt AT
HIATEl U T Hid 3T 3107 RAdt ¥R (Agrochemical) T3dUdbId &AM
JIdTaRuNd (Environment) I3, Rdbdrd fdhdl ATIRIAR Tl B ahdld.
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2. TRAET (Domestic): TR de3t 0T A TR, Bi-aR GIeR], AiHe ARe®, SH
gfdsee, T, SigATRId 1101 S8+ (T8Ureta orIN) (Batteries and dry cells, furniture
polishes, wood preservatives, stain removers, paint thinners, rat poisons,
herbicides and pesticides, mosquito repellents, paints, disinfectants, and fuels)
30T SR sifcHifc® (Automotive) IdTe- IRRW fafdy eiwedd e ddad
ST, HIGTUp, dT0R 30T fdegare Arad & fafdy el <3 Tebdrd.

3. @roft snfor @A ufehdr RS (Mines and mineral processing sites): ol
(Mining) 31T @S (Minerals) Wfohdr ®ies sffsfegst (Additives), S@TG ST
S IR SR YIDhTGrId ITGT SISl

4. 3R Jar Jfaer (Health care facilities): 3R JaT e WiiAoIHa davT
(Pathological waste), AMd! Yad (Human blood) 30T g gar (Contaminated
needles) I Td 3Med. a1 Haured ARy Tame <qdeg (Dental), IEEDT
adraM (Veterinary clinics), SRIdT 3R JaT (Home health care), Ya&aua! (Blood
bank), ST, GaraT 30T dgd i FanTnest (Medical labs) Ti=T GHIGR 31T,

5. EEIA® HRT (Commercial wastes): ARG HaT AdHY USId KR
(Petrol station), /@ &i-R (Dry leaner) 3fifUT 3fficHERd goxd gdM (Auto
shops) (TAITesT) i JHTART 3MTE. TT AdigR AT BIUm=T ehhlard Haar UHR
& haledl YdiaR facig .

6. GRTHD UNHIGA® HaRT |id (Institutional hazardous waste sources):
RIS dDhIarId HaIrd HAd YA J=NYH TARTRIST (Research laboratories),
=M ds (Research center) 37T @swt UfaS™ (Military installations) 3fTgd. -
sl I (Military establishments) 3R fharedd ¢Eld A Sades
AT (Househols), sam@aas (Commercial) 30T 3ifie (ndustrial) WU
TR UHR HYidbla™d Havl Hafu giam.

7. oifenNfies w®Te® @=RT |G (Industrial hazardous waste sources):
NPEAD BRI 3d HENE IUHHGR TIR Bl ofdl. Iarexond, ey eH
(Petroleum fuel industry) SENdE Hidede Hoame RBRART IdRA
(Refinary product) & 31101 TR), Ha=aredl Hdrgld fihrd (Phenol) 3o IS
(Cyanide) IRBHAT R[Sl HIfOT Ul TRITHEYA dT8 USUIRT TMes (Sludge) T
HHIATT 35,

8. Tma=uTd! faegare @rquaTdt f&®T1or (Solid waste disposal sites): & @™
HeMRUlfcib=al gdba=arat (Municipal solid waste) fdegdre @rauare fewm
3118,
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TR SR HIATARL ATARAT AT 7 Beied UibIaried dHerl guid a1 feanToft sigd.

9. gftra fd®T0r (Contaminated sites): g1 3=ft f3&0r 3ea St aTa® yaryfar amR
fohar At Hum= frarsmamaige fdsar sraemd T (Accidental spills) aTd®
I gNd gIdd. Uidblerd yartar arR fdhar Fitdt sxom=a S gdfen
ST 41 71T AT,

10. FIUHTH AIE™ TN (Asbestos), did (Copper) fdhar SR AT e
TETUTIRIA §ddd BUR (Roofs) T TSR UTdd Ha=aTd Hd 3Ry T

4.1.3 HPIEAP HIUN YR (Hazardous Waste Types):

O} UMIgl hdR] dhcfH 261 (Section 261) [t H%?ﬂ g (Federal regulations)
(CFR) =T XY 40 (Title 40) ALY 3Medaed IR JEiUe®! (F, K, P 37T U T1EY) TH
eI fIRIvd: YEag SRIA R dl dpTgrIe HavT e Fi¥d oo I,

F-a1dl (FAfry Fae Aa &a=m) (F-List (Non-Specific Source Wastes)

gIell "F" HoRT WU HRUT Al EPA HaRT 3fiesd (Waste identification) $18 F
R Y& BIAM, § IHRT HA (Generic waste) 3fTed, of IHMNI: 3T
(Manufacturing) 3ffor &fieifie ufehaigR (Industrial process) TR &l ST, « A1
gretdia IaeRuTHe gaideraict (Electroplating) Ufshdda SEAfSRT (Degreasing)
for gisumoft ufhar (Wastewater treatment) TTd aliRd VIR &Y hald
NSRS {-I\IJ@%'C\H (Halogenated solvents) TUT S3fifedd ®eRT (Dioxin waste)
giaT GHEY 3], STUd! dgde "dig diderad” (Acutely hazardous) &aRT 3fgd
HRUT T HHAT RITATST AT TfaRUTNTS! ehdbTardd ed. sfer, = TREs,
COGARIGAIE, ®led  cclRizs  (Benzene,  methylene  chloride,
trichloroethylene, carbon tetrachloride) g F TG Ydids dhod Hlal Hiew e
(Solvents) 3fTgd.

K-fore (wia-fafRme =R (K-List (Source-Specific Wastes):

K-fere ofdiia Elldg Hadd HoRT BlehRIe Idied (Pesticide manufacturing),
Uciferd  JGidRuT  (Petroleum  refining). ik 3d@d  (Explosive
manufacturing), @GS (Iron) 31T didie 3T (Steel production), g&d R
ufehar (Lead processing) 3fIfOT /M @OR (Ink formulation) R0 e 3 ARy
SN TR ol ST, T&Td dar, a1 Iannadiad ¥d Hax1 K-fore g& Id =g, a1
Iyt Fisuro 3o M IR ufdhar 31 IdTed Ulhan $HeRT Sgddbal &
B CIERERIGH
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AGUAS IS IJdTe: “Pr M1 “U” ardt (Commercial chemical
products: “P” and “U” List)

g “P" M1 “U” Ple- aXfdd S 31T O Ry saawie e
3died (Commercial chemical products) fdhar IS TERf (Chemical
intermediates) TR FRUMN UcHh THIAP 3Med. TS Y& Goird W (Pure
chemicals) fdar Tfeha ge® (Active ingradients) TUH HIUATG! IHTIEE HIUds!
A P 3107 U AT Yellees: 3Ted.

S AR dboedn THIUIYER P ATl U AIGiugT avTedt g, i faur]
SR (Acute toxic waste) ST T fbar et Al <vmeT 1 fpaen Sia sme
I U i Fifpd bal Sd Saiea st A aemet 25 feanm smg. or ardiued
FARIBIH (Chloroform) 3T fhaae (Creosot) ART! A, ARG 30T
TASIFNNG IRW! 3 (Sulphuric and Hydrochloric acid) 301 DDT TRl
BICHD TGN AT 377G,

M- TI%A fedd It fdhdr aRT (Mercury) 3dd HeRT GHAY
38, M-JHHE YHldg doiedl A Hlel 3aIe<ul KU URT Raoy, TIRRiC faa
30T URT Sryad Aa ard (Mercury switches, fluorescent lamps, and mercury-
containing novelties).

4.2. NPCHP HUWT HAGRUAT™ e (Steps of Hazardous Waste
Management)
4.2.1. fAfdd (Generation)

Uhl HGETd (Community) gipTerad Haxl (Hazardous waste) moffea
gHTOTa AT giar enfor SHerTd Sftr fafay IeEE (Industries) FHTOT glom=n
NHICAPS HIATH THIUNEET BRI HH! Allgd! ITAS 3Tg. IAYNERR UIBIarRId
Hox1 (A sifafia (Irregular) WW@WW 3,

e Hex1 FHdEr ey sidgH gial. a1 waigiar A1d HRugmEl THad
ARG AN BUN YA T YU didiaR. quRiiaar arel (Detailed
inventory) 30T AU st (Measurement studies) XUl e Jmel fasmfRad
HIUATAT Ulged] Twrd, Yidbladd Hadrd U Hid (Potential sources) 3fie@d
UTfgoid. TGN HIUATe! WIdaR Sibladd Ha-ard Ul aitid JHI0T SHAase
(Onsite visit) Nt gx&™ uf FHaiedr SeT ATeigR VI & Tifgol.
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Tﬁ?[‘s’ﬁ ﬁ.']?[ E5) Cicac] 33'%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

qHIT 4.1. U PGP HORI: GGG Ad (Common Hazardous Wastes:

Community Source)

BRI I (Waste Category)

o (Sources)

CRUIsHil erd, Radioactive

substances

Slddgield IRy gfaur, wgifdeer
o fagmdts v, Prfe,
ST, U5l Uhed 3., (Biomedical
research  facilities, colleges and
university  laboratories,  offices,
hospitals, nuclear power plants, etc.)

fauRt T8 |, Toxic chemicals

IMAFS  ghM,  Helfdgred  Sifor
foamdis waRme], Siuem &,
AeNfe MadRur <R, gaux S
BT IUM, HUSH6l Uhed, Hich
=0T Swi, st uiear gfaen,
@i g, TaT b« 2. (Agricultural
chemical companies, battery shops,
car washes, chemical shops, college
and university laboratories,
construction  companies, electric
utilities, hospitals and clinics,
industrial cooling towers, newspaper
and photographic solutions, nuclear
power plants, pest control agencies,
photographic processing facilities,
plating shops, service stations, etc.)

Sifd® %1, Biological wastes

IAAfeH TRy JiaT, Y 6o,
SUNC, Jg@ 1 gara™ 3. (Biomedical
research facilities, drug companies,
hospitals, medical clinics, etc.)

SgaTRd HeRT, Flammable wastes
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UcIferad iUl 3101 Ufehar Jfaen,
Il &g, T ¢h Wodl dha 8. (Dry
cleaners, petroleum reclamation
plants, petroleum refining and
processing facilities, service stations,
tanker truck cleaning stations, etc.)
Thicdh , Explosives UG HUAT, S HIR, GRNDI
Jdied  gfaur g (Construction
companies, dry cleaners, ammunition
production facilities, etc.)

NPTIGI® HaRT AT HRUMR U UHR 3Med:
(1) UTifiies SHReR (Primary generator),
(2) digqch DRUIRT (Transporter),
(3) PRI AT3dU[H (Waste storage),
(4) TfohaT 31O (Treatment)
(5) faegare gfaur (Disposal facility).

T4 IdGH A HoRT Uadh Al [AeHH HRIer il Havl Faidar
DRI HAIRMUT HUINST Hal AP 3ifiRieg Ufdar (Standard operative
procedures) (SOP) UT&ed TIfgold. HeRT Sih Tl SR HAHd Scl/XPIS DI
(Basic data and recordkeeping), 3{gdTd U (Reporting), Uhe &R0, SOP d UIcIdld
30T SMUh Tl TR TR (g (Waste protocol) § U 3Ta=ad 3Tg.

Jdidg WdiAdRad, HcRAY bl Uibla™d Hadrd disul
(Spillage) ¢HId Teh Ag<arl HId AFQT Uligol. ASUaTd JgUNT Srcied] Sibaad
HaATd T (Quantity) TgdT Alfgd 9d. Aievara URUMTY Sgddal TIeR®
SATd 30T R €99 (Visible to community) S&dId. Si€uarA PREE]
e AEdl ¥d Aeddes, HMAl 3R (Human health) 3ffoT tfaRoman
(Environment) BIUIRT ¥HT ¢k Faffquol fHfor glom= didere da=amiel
SR Sl
4.2.2. 9TEqU® ATOT HHa- (Storage and collection):

eI 36U Ugd! Ublard Tardi=n UHR (Types) IO GHIONGR
(Amounts) AT SdId. T, SiegT HISdT THIUMG AT 81d, dagT favi gfaen

ATIR T SITdTd St & 3 fGaaiurg Hreeidl darl I3duard! 3¥d.
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Tﬁ?[‘s’ﬁ ﬁ.']?[ E5) Cicac] 33'%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

U@ Bad Uisdl UHUME ®aRT HHOT g, 9@l BNl dheRAd
(Containerized) 33d1 3T 31foT qaffed wHOTG Aroadr Adl.

3TNy, HeRANT U & IFWUARITS! YeRdb 3Md (Corrosive acids)
fdhal @ifked &190T (Caustic solution) WIASR W (Fibre glass) fdar srer=am Yuf=n
$HeR (Glass lined) T Aradd SIdld. A dheR fhar el fadma o=
(Incompatible waste) 1&g T U ¢WId QU Hlessil dae Tlgol.
HTd® HaR] JTGAUINTST dTaRa SR IR §H dheR:

. AT5e-1191 §¢ 88 §H (Light-Gauge Closed Head Drum )

Chime (1top) Top head
~— -~

---Bung (cfosure)

e BOody

—— Body seam

Chime (bottom) ——

Bottom head

Symbol of manufacturer
Specification number
Gauge of body

Gauge of top and botiom
Capacity i gallons

Year of manufacturer
Single trip cantainoer

GI'I@_cﬂ 4.1 AEC-TS 4G &S SH (Light-Gauge Closed Head Drum)

dse-Tel 3{1u9 88 A (Light-Gauge Open Head Drum )

PRI SRR (Waste generator), fdhdl Te fariy gl (Hauler), Sram=aa:
gTad HaRl UiehdT fdhar faegarc=an fa@mult digitauarrd et @dl. Yha- drg-id
ATET Wit HIvATE! ThR ot Sl Sl
. HI3Ul &AdHAT TRHY Edadl Havl UhdR Dlgd crbal oidl fdhdl dhe
dreqiae (Collection vehicle) U0 dell SITdl
- Hiceig g1 fdbar Htetdlg dhe=R (Sealed drum) T II&adidl $HeRl gl fdbar gifAd
UGBTI TRicas e (Flatbed truck) <l daT S,

HTaddd be-R Ufdhar 3for fdegare fadd Ad Srdrd. sroard Sfor Hured
SiifddgHl CresUgTa], YibTarid HaRl TMedl HIAMT GIH JUTeD gdd bl Ulfgoid.
GHAITS! aTIReId! SUHRU! BT ARSI AR Faardrd.
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WW E5) Cicac] 33'%'\‘1 (314311) Pollution Control in Chemical Industries (314311)

o

L - Chirme

APt 4.2 ATSe-I 3 ¥ §W (Light-Gauge Open Head Drum)

4.2.3. " ad (Collection)

JoHa-Tdl gehiAeE Haw gaea (Solid waste) ST gHATRTRG
(Recyclable) ITfg M1 ®HR0IE ATg] o bR AT g drgde, Yha- drg-
e et oI 1 fo ol 0T Sl Ty SR,

THIT 4.2 BTGP HTRT TMBT HYVIRITST SUBY (Equipment for Collection of

Hazardous Waste)

AT T, Waste category

Jhda- IUPIU OT RTINS , Collection

equipment and accessories

frvonef uerd, Radioactive

substances

FHaATAT dRICIAR fafdy JRd ¢ 3707 Yed
JUHIU (Trucks and railroad); GRIErdd=T i
RIfquarTat favw fergie; dichied Fdhad R
3o HeR (Lead containers) BIATGSUATRITA!

W€ YR SIAURT IUHII

fayt W@™a . Toxic | SHAY WAl SISl Wicds ¢d; Tl

chemicals AT HIONI6] Caex-¢eR ¢ ¢ Tl
(Tractor-trailer tank truck): Yed ¢ ®R: BT,
Bk Y fdhar IR (Rubber) aRE favw
3{TdIel 3R,

Sfd® a1, Biological | a1 30 IESH JrANd AUD I@UIATR!

wastes P Y TReER N AF®  Udhad

(Standard packers ) Tdhdd TH; SHAY
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3Tl HIUMI] Hicds ¢h

SaaRITd ®<RT , Flammable | f[OWRT IG™AWHUNE (Toxic chemicals), argaiaR
wastes fOr=IY &7 10T YR SRIRT BTUe.

Thica , Explosives IORT A0, arggd = AN Hla! HaY
3{Tgd, fa=Iva: Fardt &imey (Residential area),

4.2.4. gxaiaRor Ifr argqe® (Transfer and transport):

BXARUT 30T A8 WU HeRrT Ul fhrumg ga=an fdwoft gxdiaia
HRUYNTS] aToRed] SIUM=T giaem (Facilities). W8 b drga HIddl dig-iaed
XA bl ST it Rl fdegare arguar (Disposal sites) fwmruft die sfaRmaR
AUATHTST TR ST,

fieead  Audedl  gadaamet  (Non-hazardous  waste) @@l
HYHTY, TEH dle-d YR el AEHHe gXidRd dedH R e Hae
NBICS HaATAR! fdded AR gidid. duT, Sieerd Havl giaRul ST
AT TThaRT GEATRUN HETUST GU AT 3Ted. I, RNDhId Harl Hildae
(Noncompacted) &al SId ATg! (FGUNHE, JiH® MHRAM HH HR0)) fdhdl 3RieT
e fgariise (Community residents) faafia dvar Sra =g,

ANGST, 59 NBIGRID BT FHIG: eber aTe-HYT UT dell STal A1for
gfehar 3T faegare YlauAed agde HRUgNIS! Y- de-RAYT e fdhal o uard
PHig 1 TDHdl =T dle bal Slidid. dNbIa—d HaRl (Hazardous waste) BIAIARUI
AT MY SRATH 31Tg, o1 HerT e HicwT A8 AIe-He §IdidNd dhell S,
HTal UlohdT 0T A1EaUT JiaeT Sgadhal BeiaRUl bxIar AT gIAIBUN haral YT
3gdTd. Iereuny, T&Re HeRT de (Neutralization of corrosive waste) e
G ATEHIaR DH! fhHdTedT BIfeST <ol ATUR B3 Xeball.

PGP HAN dRIP DHIUMATAT SaEe=aT (Responsibilities Of The
Hazardous Waste Transporter)

1. AIEIHINITST IR SR a1 HIeR d1g+ ®1aal, 1988 (Motor Vehicle Act, 1988)
STIOT TSI Facied] FOHTaR 3RId. dibe® HoRl dledd HRUIRIS] Tdl

THgRieT/dRiRie g (SPCB/PCC) HTaRT® URAT HUl TaRTH 311G

2. NDIGAD HeRT dlggd HIVIMIA] dlsq\qomﬂm QHTUTGATAT TG Ul (]
Idledh 0T FAdaAr  SRCXGR DR dlggd  HUANET  Hafed

U/ dfRfieeT a9y wRamrm) (Valid authorization obtained from the
concerned SPCB/PCC) 30! 3{TaT 3Tg.
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3. UIPIGRSH HTRT AP PRAM ABIHARIDBS dY "FEAURATC TgyuT JHmoa”
W@) (Pollution under Control Certificate” (PUCC)) 31Ul STID 3T ST
o ARG UefRid P i,
4. T8 XAl (e T (Blue colour) ¥Tac Orfget ST HQ0T IRIRTGR AU 15
d 30 AT SSHH Uiedt ugl 3T, § oW SIS WUIR] YAH HIUYRITS! 35,
5. STl YRI&T graresull 101 dreddh HRUAMIST HaADh Sl FifAdh graresuf]
Jua0 (Mechanical handling equipments) aTg-TTd S¥dd! UTfgoia.
6. TG T4 SIS bl HerT" (Hazardous waste) § Xieg fedt 3Mfor Sorofl
YT UefRid ol i,
7. TH UIpIGAD HaIrAl dleddiaIa! Jafid r&did 01 T aTiR AR HIvTG!
BHRUTIIS! Hell SR gl
8. U drg-Id UYHTaR fde (First aid kit), Tesd! =01 3uaor (Spill control
equipment) 3fTfor SRIRIH® I (Fire extinguisher) 349,
9. NPIGAD HIIMA ARIDIGREM DIVl Ul TIBTINIS! UIpIard Havl
JEde® a8 HICR a1 SR Fidy daiedr of-d Irdard.
10. TTABTT Q&OIH UEAT fHAM Qo dt il 30 Siaxa® 3Mfe. aTede® arg-ra
ATABTHS AT T AEdP WABRUNG G ofe aTe-ral 94 ST a4 (Driving
licence of heavy vehicle) 3RO 3ARTS 3Hlg SMO1 AT A gD
(Transporting of chemcals) HRUITET 3{HT Ul AP 3G
11. UibIGRI® HIUrAl dededyd JaIfdy e Huchlar IR 3nfor
R U ST varTe! aTdeh -1 araikdl Ui o arfe.
12. §G dHeRYY AgHd HoRI D DU,
13. G T Tl
14. ATgTe! Xaw5dl SPCB/PCC A TAFHd dreied Hgad 3ol el Ui,
4.2.5. ufsrar 3for faegare (Processing and disposal)

NBIEAH DR AIRITARITS!T (Hazardous waste management) 3fAd
Ta1g IUds 3MTgd. Taid SF U Hadrd YA el JdiaR HHT (Reduce) HR01
fhal SR IdCH IURMNTS! AT YAWR (Recycle) HRUL aRigl, HHT HIOT HTOT
JHaR $HRUI § ¥ T SQ 8, YIPIGAd Honl [degdled YRR I Sifad
SUT | SITd AT, Hlet FHIUN UidbTar—idh &avl Uishdn i Araque fdar fdegare
AU STaRIDhdl AgHId a1,

Juga e YU (Recover) dRUARIST O HeR1 faegarcimg

(Disposal) TR HRUINT3! eheblarie Ha=ardl Uil (Processing) deit Sild.
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Ufhar Wged? fdhar Agem e &l o Wb, Ulshal Arsew Fasiar gikomd
FRUN gedh U SO R, Faur YA, Iudsy Jrgcd? ufthar ufssaa
i, smfdfe Sfor wafavufia (Technical, economical and environmental) e 37fd1
Sdosedl HI-arge Uishdr Jfade Iudsid (3al, d8de 3R, Yeb 301 I,
Haul distance, fees, and exclusions). theTers Ha=uTd IUIR Hifdew, I,
yia fohar Sifdew AF- (Physical, chemical, thermal or biological means) &
Vil R[ehdld.

4.2.6. JRUTITEIS ATaaue ST S faeeare (Surface storage and land
disposal)

S €Ul (Incineration) fdbar gark IMmfA® ufbaigik (Chemical
processes) ¥ 7 BIUIR ei@IG® HaRT ANGRAT [degdlc A@Ul 1aRaH 3HTg. 3R
JgdD HIUNIS!, TR faegdre oaul § 3ifadd Tideri™ (Ultimate destination)
3}, S d T ATHYP Ugd Alel, HRU A fdfHfed Udiaruid e (Inherent
environmental risks) THIRAY 3R, SFHIaR faeRdle d@uar gF Jayd U<l
BN dafeier (Landfilling) foT YfifTd 9/a’M (Underground injection).
SR faegare arquarydl, JEUMTERId A1 qud fdhdl fE=0r JoTel Sgddal dregRd]
Ugd WU dTaRd! ST

IR dIgRAT HaRT H3AU[h I JfALTaed ol dHerT el (Open
end piles) 10T d@m@ fdhar TRIGR (Pond or lagoons) It THE 3. T Ha=AT
ST U1 3T dBIaR HIBeyde aiud Tiiged ST defthawdl s Fams
TG Hdid UTe ool Ulig.

ST a1 USRUGTRYA fdbar ¢TI (Wind dispersion or erosion)
RIS 3 ga TIfgold. SR e (Leachate) TR AT dR <@g STOT =01 gomett
UG dhedl Ulfgord,

A4 STl fGT=aTd wad AiF-dheRsss 99 (Non-contanarized solid),
AF-UelieT ®arT (Non flowing) SRR A1dact Od ebd SIfOT feT=ATal SR
AR STeuTaR it defteet (Landfill) et Trfgs.

Tl WEATE! gdi 9 HRdl (GUeld, 94, &4 fhal d1g), dgdd Ui
AR UEHRTOIGes fdal WiceR g el SiTdl.
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S}, AeFTRUTfee =T BT (Municipal solid waste) 3for Triffed gmmoma
YBIeRd Haard! fdegdre aauare! Fafd weftea (Controlled landfill) gt
fdegdIc AITUITITAT T GRRN A1 AT8Id:

- YsTard fauRt ga wa=ard (Toxic liquid) yred faRur,
- Y9 Uarifd fawe (Dissolution of soild) ST AHR Yoard e Sfor f3Rur

(Leaching and percolation);

- O HOATURA ST dlaegR (Acid leachate) 9 iebTarde Ha=dTd fageH, AH®R
VSTATd ST Sfor IR,

. Tefthaue Sy Ufdfshai! Xeadr WM Whicd fdhar fAuRt ardan (Explosive
and toxic gases) f[d®T 813 qdbd;

. gidraRuna fauRt fdhdr Thicd 9 (Explosive and toxic vapours) SISUOMN
DHRUMYT ST RNbId DHadrd HRRIHRT;

. NPTEIH HIJMNE He-Rd 7ol (Corrosion of containers).

thpiedd &d (Hazardous liquid) oIl didRAT AIdau[dbidl Udh
A UHR TS Iuel Wl fohar gifes Ul (Holding pond), STdT TRIaR UrdTd.

T4 WIAR YOTAr TREUT HRUGMTS! e oM (Impervious soil)
AT 30T dafId Tsar ars— (Flexible membrane liner) Y81 daidl 30 3MdR0H
3{T8. Tde (Leachate) HaiaR R A4 R RITUT HR01 a=Ad 3T 10T
ord AR1&0r fafgst (Groundwater monitoring wells) 3Ta=ae® 3MTgd.

el 3fadled  (Sedimentation), awRild Ifew uerfa  adivas
(Evoporation of organic volatile) 310 reIdl 18! gEHITERIA argdie (Surface
aeration) avTesdl, ITSAT WRIGR (Open lagoons) HAATAR DIVl UfehdT Hd ATpld.
ST Telell s dBIded! Pigd cldbdl Ullgsl AU dibiadd Harl BUHA Jaid

STATS U 3 VT SIS 3Tg.
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el JTuiqRAGINITS! IRl Su=T SiaeRi= (Aquifers) &R 3Hd
S, AR dod HIArE QR iUl qA1d Med, IS idel-id SR 3T
TafaRUT=T U Hedqul €T AT g, a1 ST Wigeyud] el S
SATHRT T TBHTS fShaT SUTATNTST Siicsed TedT 3HTed AT Asyd bedT TR

4.3 facgare AQUarTSl TR TSt (Treatment Methods for disposal)

3G Ul Dokl IIRITYArAT (Hazardous waste management) fafay
gedhiaR ddi ool o @1 Mt (Generation), ST3dUT 30T aTgqe® (Storage and
transport), ¥diaRul 0T drgdeh (Transfer and transport), fdsar 3for faegdre
(Processing and disposal). TfehaT U™ IUgad IdTa GV HRUATTa! T
faeearcaTal HaRl TUR HRUIMTAS] deit il

1Rq faegare drquaisnel, Sl UHRIYR, 9idd Hauer Ihg IUdR
TIRIS 3dId. UIad HoR1 Uiehad fafay vafg wifds, xmafie, wla onftr sifaw
(Physical, chemical, thermal and biological treatments) SUARIdId afidd dal
Vi3 R[hdld.
4.3.1. Wifa® g Iw\mafA® IUER (Physical and Chemical Treatment)

ifae onfr IMMEfA® IU=R (Physical and chemical treatments) ® 3icdd
Hdd HoRl SUAR TR T TaRDH HFT 3Med 301 STARIAE Jeid Mol
HTART 3778 (IHH, 1988):
TS5 U 30T GYFHRI (Filtration and separation )

MUl g Gfesg A1e9d (Porous medium) aT9E+ Samargd g4 &1 (Solid to
liquid) 9T HRUA U UGd Mg, MSuamed (Filtration) IR& el UM
THATHY], HETIRS §d, GagH fdhal TRV GIETUET SRd GIaMHes GIVIRT ald
Afgde (Pressure gradient, caused by gravity, centrifugal force, vacuum, or
pressure greater than atmospheric pressure). HdlaRie HIUTAl UihITTA!
MU aT0R Jiehd Juffaed drear:

W@ (Clarification), SIME 100 ppm Mfd TR(AY HFT) & HH!
UHTUAT 3 Adfad g9 o1 Siefld TargigA (Aqueous solution) HTgH Tldbe STdTd.
? Teur Widt Mau (Delth flow) 3101 19-Tl (Cross flow) TMSUAIGR A& &l
ST 3101 Urfies SRy Ueh WY Sieiiy HiSUTuil dOR $HRUT 3,

S THQR U Tied oS Xbhd fdhal e Ufhdr dell oiid, Udhd. Haifad 99 dard
(Suspended solids) TeT THR YdTEId disd bl SITdd.
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oM TG 1% o 30% O Uerdfear WRid fsielidrur (Dewatering of
slurry). 33, faegare ATauaMTe! fdhar gala Ufehar HRUGRITST O Ueri=T Tund fdan
Y1 WEUTd dhigd B0l § Sf2T 8. § el Bhob MBUATGR A& et ST, JareRuny,
MU ufehdr g1 fhdl gas! aied Oolgd 3 [Afspdiaxor (Acid
neutralization) FXUARTA! fdhdl HEMHe fdhar TehEE (Carbonates or sulphides)
RUA fRISAAT e Ulgd HA&YU HRUGNTS! dIiRal o1, [bd AT AR
gReomdt srgafta o uerd Rt (Precipitated slurry) T fRR BT ST € g,
Fb MBUNGR (Cake filtration) TR FASIcHRUT dal ST bd 0T FRRBum=
T Areumon fEwarst sxuargdl @ielt MUl (Depth filtration) gR fheex &ad
13, Qb
MA@ 3d&qur (Chemical Precipitation)

B or=f ufehar 3mg s e favaauR uard (Soluble particles) IS
fufopdgR fdar graumear Ja=d (Concentration) dad & AR WU
FUIARd P Old Sluidh e dldid i fagredm Solubility) & gied. fRRIHR
3ff/fhar Mevames (Settling and/or filtration) 3/@&fd 9 ard HIga ered
Id1d. SpIadd Haarl Uidhdd, S ST [AURT Tq Hlg- CIHUIa!
T SYARITe TR aTd TuidRd SR Ufdsar fagdauol ar gla.

Tidl, dferg 3nfdr SRA (Arsenic, barium, cadmium, chromium, copper, lead,
mercury, nickel, selenium, silver, thallium and zinc)3f&eid HaRT YHIAY 3178, 1]
AT HIAT A Hed Wi ST uifafRi, snifde Wga, Q@udsm i
gaaci-ie 39T (Metal plating and polishing, inorganic pigment, mining and the
electronic industries) 3Mgd. YT 3R UIBIG—AD HoRl AHIRAT dibIER—ID HaR
Tqrgey, 3al. dide fdar gitid Ysid W3 (Leachate or contaminated ground water)
M SEId TR gdrd.

IAfE  SiffRTesE  onfor f¥eeRM  (¥sTe)(Chemical  oxidation and
reduction(redox) )

1 Sfufhaiaed, Tt sfifharer! Siferss (Oxidation) fRudt argd, @™
= StfufdareTel siferes R HHt gld. ST 3, U] fdhar Xumes (lon,
atom, or molecule) 3aagi- (Electron) ®led WA degl UGl HfaISIHRul
(Oxidised) B STFOT SIGT i UGITd SIS SITald dagl o HHT B,
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3 SHUfBTET IR UG-aied HaR], Yblss, ARSI hIffgH=
IUARIA 3101 fihAld, Plch-Ridb AT Fehgdd TgH (Metal-bearing wastes,
sulphides, cyanides and chromium and in the treatment of many organic wastes
such as phenols, pesticides and sulphur containing compounds) TRIREAT 3

i Ha=ur=aT IUARIG Hal S1dl. T IYIR Uichdd IS ffchaian Jarag
ST, Glra! SITNfhaTd ATHRIG: STAUITd SR, TUTY, HTaT UHRUTHE, STl TS
THTONd foReges =T °= fohar argRf ufafssar <.

RIS Toic 3RAd 3Hd WA 3M8d; TR IS ga- Sl Havl
UfehdT FHRUGMTST aToReE SITdTd. WHTa: aioRed] SOl HTRTSafeiT Toiexud!
WRATE 0T 3= (Sodium hypochlorite, hydrogen peroxide, calcium
hypochlorite, potassium permanganate and ozone) 3fTgd. sdITGc hIFHIH, UR],
ffAciae  Tgt offtr faece oI (Hexavalent chromium, mercury,
organometallic compounds and chelated metals) 3@ HAAGR  Ufchal
HRugrrel NegRiT Teicwar (Reducing agent) dTdR &l Sidl. HH! HRUR °Th
IBUH qIRe] SV Pl S U Yoy Ssfiares, difeud dRigrRIsss
(Sulphur dioxide, sodium borohydride), Sardl.

FAGTYROTIY], RS IUARME Gd IS TaiaR G Saaed 3.
g 3MfATSTM 3O HH HI0AR IUIR HIUHE HH THHIaIS! (FGUNT 1% Tl
o 3D TG SR,
gt o1 3foT RGBT (Solidification and stabilization)

YIBTCTId Hax] TTRITIATd, Th 0T 0T FRRRTHRT (S/S) BT Weg AHIG:
gyt faRiierd (Mobility) HH! HRUITITST AT aTUR HRUGRITST aTuRdl Sidl,
ST T ST faegarc i SaRadhdiJaR Hoxl Wb glal. gxiemoT i1
fRRIHRUT € FHaRT gTaresult 3T Hifdew dfied JURUIRITS!, Ugue ST RHRTaE
EIIdNT & hdld fhdl Tesdl dH& bdld Al JEHURTI &3 HH! (Decrease
surface area) ®RUTTTS], fagreadn (Solubility) Halfed wxuaradt fhar dwers
gemrd AR Uard ®igd crhuame! fEgmga wadl Ufihar offg. § daR JHeH
HUYTS!, Qe 31 YA YUl HgdTd 3Te:

"ol (Solidification): 8 3= Ufthaam e <d WM ¥9 Uard @R
FROANTG! HaaHe Yard Siied S, ITd [auR! gfivd gardf (Toxic contaminant)
3ffor S uerd afena ImAe §8F (Chemical bonding) R Réd fdhar =g
T,
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R (Stabilization)

B 3R Ufhad Jfrd dRd STgR HaRl 3 JEHdmese (Chemically)
fRR WU ®uidikd &ar Srdl. g-idbrur (Solidification) Tha &, RS0
BUS AWt gesTd 7dH, TR-fauRt (Non-toxic) T fdhar ugrufd wuiak sRuarmé!
IS 31T (Chemical reaction) 3T aTwR,

IS fRAHOT (Chemical Fixation)

g 3 faurt gfd wedi (Toxic contaminants) e TR-fAWR Tgmd
FUIAR B0 3T B, IT WearT TRATHR 37= Ufshaie qui HRUgr™IS! el i 3
W g gedre s IFEfe se (Chemical bonding) 7.

T<pARMH (Encapsulation)

g Uw ufoedr sg same fauRt & (Toxic particles) fdhar @a=ard Iqui
3R fdhaT 3MTaRur 9 Ui (Il T/uy 3ifedieg fhar si8eR) (S/S additive or
binder) &R Fa Wd. dafaad HUMY THWARHE JeH-TAGWARAE (Micro-
encapsulation) ®UA fi@@d WA, R AT HUT fhal JeHA-THhRccs Uardfd
TH AT HRU Hehl-TAGRIAR (Macro-encapsulation) TUH i@ SiTd.

TH/TY UGdHY, Blel SR WO A0 dedRSG Toicaasd A
(Filling and binding agents) f&amst HRuarRg Ided H@adr ad. g It ufshar
Had SbiNIe! A IEH® O Sdedl HaaMé! aluRdl s e,
Hifae o S HOOr §edid, O wae Hifde queH §edd, TR
TSNS SRR 3MTg. AU, AT T Jaid HedTal aliR TUre! 4T 3reied
HIATd GHIHRUL. TH/TH T § JUTa: T Hewdrd Al a3y b STl
T SUINT HAATR Ul Hed i1 SIe-Te] faegarciare! Wb §9d01 31T,

HH TR, HH giNd Uarfd Tedt &R (Lower permeability, lower
contaminant leaching rate)3fifor 3 YhR=dT dfemeaiges fRUSHROMR (After
stabilization) ST fdarcNTS! HidbTard Hav WieR g1 A,

SreftHad (Evoporation)

STfYa Ul &9 (Liquid) fdhar Taided (Slurry) Sard STTd S iR
FRO. T4 ST YUTelT SRR FTaUI SRl HRUGMNS! TR HTEHTIRE
UfehdT Gauerdfd qReit I (Heat) S¥didiRd &0l SHTAAH 3RId. STUTHGARET aTIR
tNpIEAD HI=UTAT Ufdhdd Hal STTal 0T Ufhdr Iud0l skia ddiee r&drd ol
fafde ToR=1d HeRT BTdTe Ybdld - Sieiid, TR, Med AT TR (Aqueous, slurries,
sludges and tars). 3ifad UfehaTdT IrEiiel oqT0T St HUANTST STfiya rE=e:
J4-SUAR UG T aTaR SiTdl.
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B ST YU ¢EId aIiRd Sd 1Y SR Pivrdis! YR Ugd ATdeIND
3Teosdl ATel, S & Al ASUaRIST cfAgIcedu- (TNT) =T ThRidqs,
SR (Ozonation)

3N (Ozone) BT T oA 3MRR (Unstable) aRY 3R SOMeY U UM
I BRI 31U] (0,) ST 3MfOT af 1A 3RIciedT Jald Aoigd SHfPISafgiT gedi
(Oxidizing agent) 9! Te 3R, FARM, SIS WRIGFRS 30T GERH R
(Chlorine, hydrogen peroxide and potassium permanganate) YR GRUTRS
SifRTScHuast a aroRdl S, Kbl 3igh 3ffor sffa-ia fexor (UV radiations)
e Afeg HaT v SHRuamNTe! ARl STdrd, Same guredt sfor s febfes
OicliadiRAcs g, dhel= 31O Sfehiaid (Aromatic and aliphatic polychlorinated
compounds, ketones and alcohols) 3f3dTd.

4.3.2. 31 ufspar (Thermal Treatment)

Uidd HIArA] SIdid dTIRed] ST g9 g YHd SUARi (Thermal

treatment) A g IHIGY 3Tg:
(i) ST (Incineration): W@l § Sifad faegare Aquagdl ei@e™dd ®Haard d-
gfehdT (Pre-treatment) U fdhal STl GAuTd S dHa=ard Hedid (Volarising
waste) BT HIH WUH A SIS WAbhd. ATd lY g1 (Mixed solid waste)
U fhalr S99 WUH ®oRT UYdekiid Hds® YN S@U qlgl JANAY 3Ted.

NDIEAD DHaJTaR Uhdl SRV Yol HeFTRUITdGaAT g4db<=a1 (Municipal

solid waste) IRTE 3Tg.
(i) URRITR™T (Pyrolysis): aran Sfifaqean URdd TRH Hed §IUIR
YN® fdged (Chemical decomposition) fdhar se@ 3™ Wed . 8 TH yHd
gfehdT 318 ML ¥ 311 %9 Hre-gad (Solid and liquid carbonaceous) darufd
g gehiAe U fRR ®Ed oftl I Seied] ¥4 SERWHE FUdR §id.
NPIEAd BRI Uihdd IR dR »edH [degdlc AGUANTST GH-aRul
ufehar gid. Ufgedl T, ®eRl TRE ol Sl SHes RR Ueh (34l
SaaHRITe 91y, TugrEt 9 3.) (Combustible gases, water vapour) SRR IR 3ol
YRIURIA oI ol Sffdld. gU=iT CUAId, ¥9d °Iqd gchil Sg- CIhudrE! Wl
HROGNST SRR T Ay R STesd SiTdTd.

3{f¥ TFUU G R, URRITIRE (Pyrolysis) YIbTa™dd &arl Uichddra!
N Bld, SR 7 Saa- Uishdd (Combution) 3/d AU UaM &d. TRRIIRNY
SUGRTT Ufgadl Tl TSIUTH® (Endothermic) Mg HTOT ATHRAG: 425 o 760 AT
AU Sl Sl BT deRal URRIfER (Pyrolyser) TUMdId.
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gl HH AIEHG didblarie dAfed A arfierur (Hazardous organic compound)
Bl SIS Y.

WM W Y A, U W, 99% Ul SRd a1 Hriemdr ura
HROGTST arsa=id verd wH 3fR_ReR (Fume incinerator) Wed Siiesdl ST
gfepdar g sifarm FEfa @Ruiae fquiod deam /@ aue Ao 2reg gid
3T W IUHRO JIR FRO YT B, URRIfR ufebar w9 uerd, mes sfdr &g
FHagraR (Solids, sludges and liquid wastes) W] el SIS Rdhd. Wd
aRrcaig HeRT fARvd: IRITIREE $Ed SHdId:

T garf (Sludge material) S 99 fade (Viscous), |U SUUYH
(Abrasive) fdar RFREIAL SUETTEIHRUT HRUGRIST WU e ST, WRehaRY
HR, O YA UihdexH 3R fdhar ol cwdd Sqadd. 3w &d (High ash
liquid) 30T T TRIRW Id-3aRY UeTd, T, Tgoraul 3T YdR HROM °F T
ST YHTIG: HiddT YA Kb 119 IhawTs (Stack gas clean up) T Sa=gandl
A, &R 3O o (Salts and metals) SRIQA Uer, & UMM SRMRH
(Incineration) dTIAMId fadesdrd 3MfUT 3RR giara. WSaH FaRes (NaCl), SRd
(Zn) 3Mfor R (Ph) IRE UaTd, Secder IUrdl-[dHaasarer gEURTER hac!
et 1for B3feRT (Spalling and fouling) 813 ehdId.

4.3.3 9fa® IU=R (Biological Treatment)

gTdeh Uard Foiarara! faurt (Toxic) SRTdTd a1 aRqfRudi=a STURTER, HIet
e 3T 11‘5% tRATd I UPIED HIITR Sdd IUIR (Biological treatment)
CIURICPEIE)

g YR AT 3ME 0 W TR, HIgH CIHUAM! SHRIGHA ST
Gt el UibIerd Haaral Ul &Hddl BRI JUarTel 390 3hHebuul
Sifae IuARTET TN e Tfest. a1 IrfyFHeR, 3MTdT ST hdIadd Ha=ar Sifddh
SUARTITS! ATOReHT SITUMT hlg! e ATd] HedT:
(i) STEIF Ufspar (Land Treatment): 81 T &l Ufhar (Waste treatment) 3Tfol
faegare ufehar (Disposal process) 31g, fS1Y HaRT gRUTTMERIS At (Surface soil)
ne g Sral fhar T JHIfay el SITdl ST O gaRITUATgR d BRI B,
Euiaid gidl fhar fRR gIdl. IHMId: aroRedr o=l ok SiHe SHH dras,
S [, S R 10T M g¥Raur (Land cultivation, land farming, land
application and sludge spreading) Ji<T THTAY gIdl.

SR A fdegare yaiai=ar gaqd (3al, deithd 30T gEHNTERd STai),
ST Ufhar HH SR GBRE, S@HTA T THS ITHahRdl SEEaR! gd
3101 T, 3ifaw faegare (Final disposal) Ugd WUH dldhs &0 oéf dud T
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B T TAHH, HIRIYH-bigd Ulhar 3ilg SUHe &R, WISe, Aldl, AHM 31701
Sifae fepareamd (Waste, site, soil, climate and biological activity) am=m THE
3Te S SRl Uedhid BRI HTOT FRHRT gl
THE ufhame, didlahd Huxl dchial RARRN Yeltd gafaRuig e
(Environmental problems) &4t FHRuaRITST Afed ST arordl e ifdsm e faafed
B0 {TIRTD 3T,
g1 YU Srtd el s fafdy gce Wrefiaydrol e
HIUET A& (Waste  characteristics):  Slafdgea=fiid &eR]

(Biodegradable waste) SRR Ufshar HRUTMTST A7 8. forruner il derT, sfcdd
AT (Radioactive wastes, highly volatile, reactive, flammable liquids and
inorganic wastes such as heavy metals, acids and bases, cyanides and
ammonia) IR 3Sifde BRI SAEHIGR Ufchar HRUTMTS! feaRTd gdd Sird A,

dfeg GgEl SfftaR Ufhdr HRugrEl &mar dgddal GEE UBRA
MU 919 g9 (Chemical structure, molecular weight, water solubility and
vapour pressure) g STt I 3R Sit Siafdger T FAfErd eam.
AT afRrse (Soil characteristics)

AR T Wfdw faee (Biodegradation) 3Mfor Tesdi=n &x (Leaching
of waste), G&HSHaT TN 0T fawRT gerafet Iuasar (Nutrients and toxicants
requirement) o1 ©Tde HI=UTAT Ychid Hidded § W dTURTAT &I did
A IEHe  oftr ifde dffmedigR (Soil’s chemical and  physical
characteristics) fdar siftiforagr [Rfd Ha Sd. ST ufshaiay aiRomy HIom
T AT TUIeH Ut pH, &R, argdioi, S{idmar YRUT &, A d9aH § (pH,
salinity, aeration, moisture holding capacity, soil temperature). Tl df¥rsea
ATddid GYRT (34l W9d (Nutrients), IAT (Lime) 3.), AN & {dhdl HeR]
JTORTAT 431 URFITH &R, IRARAT SATCId THRIGH e JURAT AdTd.

gegsita (Microorganisms): AT FTHMIG: HiddT yHoma fafay gessiia
(Diverse microrganisms) 3&drd, SOMHE e ¢ YA of U™ Il
fe=ar=ar grdld WIfdd (Arobic) AT, HadM JUTRd AIGEY IR S
3 3R af¥meaiaR  (Soil moisture content, available oxygen, nutrient
composition and other characteristics) 3{dcie 3d.
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UEHUFTIRIA  AdAe UG 3aedl gervilaid UgE ¢ U ddeia],
3 faemradiiey, R=f, Aara onftr WiEENeT (Bacteria, actinomycetes, fungi,
algae and protozoa). IT TeiafdiRad, SaR J&H 30T R Uruit (Micro and macro
fauna), ST @1 "HICISY ST Hicd (Insect) GEIT SHdHal SURI SRITC.
FaT faged (Waste degradation): dqdi= ardl (Plant growth) 913t 3fd%bd
ORIt Arciidia geasiaran (Soil microorganisms) fhardbadiaTd! q@ld sobd
3d. o1 faueraR gRumd eHRUR gedh o (@HH ufshar giad= fegmg snfor
SRR FHRIN dd OIS bdla) BU ATl pH (SdeU 7), Jdidid
3| It (Soil moisture content) (@THTAG: 30 d 90% SIRIM), HIAR dqHM
(Soil temperature) (fhaTdHaT 10 VfRT3GUET HH gl MO WD T (Nutrients).
TsmgHTed RIET (Enzymatic systems)
TN (Enzymes) gt fAld W $ess ot sifed i (Complex proteins) 3fTed.
3 MURGA (Amino acids) s-aielt g1 Ui Uprse sui (Peptide bond) R
DU T&fH TR 3 U HeaRa e dleaed JerodaRgd Hesadr Adrd.
YeoiaiuryT fiesadd ol & THsH 3 BlchNbid HHl fIuRl
IO Fdd IATEAHE FUGR dRAld & aRiidd Id 38, [SiaamiiiT T=mew
(Detoxify enzymes) =t ufafsrar daes U=ftg fRut (Intracellular) TRt Taffed et @@
3P %9 HRT YdTeiaR R T=ZMRH 3fdi=m (Enzyme extracts) aTRIgR R et
3{Tg. Sfiamar, 99, argdior, Al a1, dfed yardfe gamn, gt B offn
Ardidia Ui (Moisture, temperature, aeration, soil structure, organic matter
content, seasonal variation and the availability of soil nutrients) dwi=il SucTsudl
8 U USSRIAT IURYc 30T fagadar e grsdra.
$UIRET (Composting )
fed epTerd Ha=urd HUIRET (Composting organic hazardous waste) HRUgr
T Ucdh 94 Uisd e HuiRemaedid daaRed 3igd, SR A9H Jedivs.
tNpIadd Hadrd Jeaeavd (Microbiology) 34Igad (Inoculum) =T ATORTA
SHUIRETUET avTes 31Tg. Wfdfehar 3= 3mg o1 fAfky eRd didbare o U
hacs Udh fdhdl YU HH g&HaSild Ueird! (Microbial spemes) &R TR B3, Yehdld, o
fTia Hiear vETNd faaid fhar gaae Y Udhdd. dieer® Haard HUiReT
HAMT HewdTd ged 94 wifde ififerar (Biological reactions) fFafid &drd.
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T Hifd® AaEs (Principle physical parameter) U HURE ST AU
HUET BRSO GRATOT T HRIAAE WRE 3 JATaRug gedh Tgorel
g, dita, Iudsy SHifRTeH, 3fiedl 3o Uiy dadi=l Sudsddl (Temperature,
pH, available oxygen, moisture, and nutrient). 3{TqUT 31U HeATHHT, HURS
R G SIS FiHe fqURTe Smss e,

fdgl (3t =) 3M1flT 39-9d (@q) (Windrow (open pile) and in-vessel
(enclosed)), 31107 Ufgd e doscial 30T SfaRawdA argdie (RR diid) A faurTd
SIS Yhd. HUIRET, HIUATS! UDR, HbIG™AD Hoadredl GHRGR AT UM 3Tg.
NDPIEAD DHoRl HUIRSTAT HIdSTdId TR fodR SR, SRl Uhdr SR
Hifaes, Imafes SMfr Sfif®re ugdiAed (Physical, chemical and thermal) 3fafHfea
ST BT ST dieaied qand duiReT el idfifed wrag for die areR
g et Tifg.

Wifae® 31T 31 ARIfI® SUER (Aerobic and anaerobic treatment)

gigurot (Wastewater), ofieie (Leachate) 3ffor ArdEe (Soil) & d SR
THIUNG 9Td% aid SMdid. a1 a9 3« digd ¥ed (High Organic content)
(3al., THUT 40000 focum/fa. wia Teur dfea ®1e-, Organic carbon), T 3MUT
3 pH (2 d 12), &R (Salt) UTda! d1aUl (@Hidell, 5% Ta SR), 3Mfor 8 41 (Heavy
metal) 30T TTd% wfgg geryfht (Hazardous organic waste) SUfRc 3Rd. O
FHIgIaR Wifdd fdhdl RIS ITAR Ul a0 Ufehdl il SRS e,

WIfdd (Aerobic) SUIRAL, a7 IR, JedAsia (Microorganism)
aTedrd. T dre- (Carbon) 30T o1 (Energy) HidTe TaRadhdl 3R, o 3
Tdd HoRT QU HRdd, Aere (Nitrogen), B (Phosphorous) 30T ¢ &1
(Trace Metal) 9R™ UN$ dch 30T SfifeRysiar (Oxygen) Hd. Pl Sid
Sfffeaer = Tata U Siifayssss srifad Tgi (Oxidised inorganic compounds )
(3T, TRICT) AUE Tehdld. Td 3MaRId UG gcdh 301 Tard GRRI JHIuNd QRad
SIdid ardt dicsell Uden Uifgel. MaRIHdIIR diad= (Temperature) 3ffor pH
i3 o grfget Sfor Sitaiendt fawRt gerd (Toxic metal) (3gT, ST 1) H1gA
MENRIGSE

FARIA®G IUER & TS Hile ofddbesedl =R (Biologiclly
destroying) Ufohdr s W™l gEGIGE-d (Hydrocrbon) Had  SiifoRrorTe
U, Sfed o |eam Yo (Molecules) 30T Radt HIaH S™s{iags (Carbon
dioxide) 3101 {9 (Methane) I8 =uidid gidrd.
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g Ufthd T=ISH ol (Enzyme catalysis) gR A=l delt Sid 3for fafkry
JagHY Sgddal greide-d (Hydrocarbons) Srdd AT S it
arroft (COD) d UHIU SR Bld. Ha=aral Waeurar  (Nature of waste) Sfdeia,
Ifed ged (Organic constitutens) THTE UfhaT JaTgIqd fdhar argia fHsomd
ez SIS, Q.

FIO ITAREH SIS IDBIeT AU oARIfS® ifdd & (Anaerobic
biological degradation) g0aTdt HdeA=Mad T Sfadmesear SRR 3Mfr fawR)
dfga onfor sifa® (Toxic organic and inorganic) YUl BB RS THTG]
OfdR HRUATA] Sl &fdar 3fadgs 39d. Ifed Y= (Organic molecule)
G ST Aqul WieiieRumare! siafer fafay Teimdia aamea meRyarg
TGP 3Med. M HRIeM TR TR IRGuardt gyTa=Iedt o,
UM Sifde fardany (Biological activity of reactor) ST S{U[HET araTaRomah
ToreT g fafay tRTe fA-ieor S,

4.4 wguur gfady Smfor weRT HH HIU (Pollution prevention and waste
minimization)

UeyuT Ufdsiy (Pollution prevention) TUST 3= Yarufan, ufssaranr fdar
JGddl AR SO WidaR Ugud (Pollutant) fdsar &eT (Waste) faTor &t gial
fohar T BIdl. I\ didTara® (Hazardous) ST eidrerde A4 (Non-hazardous)
ger, Soll (Energy), T (Water) fhaT SR Gmei=n aToR &t HROM=T avd TaeH
fohar 31w HRiem aTRIGR A9ffe TumeA (Natural resources) TRE&UT HRUMT
Tgidl JHART 318, TG0 Hiasy U IdTad RISiar FHfur giom=ar ¥d Ha=are
SR SR X ¥e. T Wdid Hurd (Source reduction), 3ol SRIGHdT (Energy
efficiency), $4c I gAamR (Reuse of input material) 3T Grogmen aTaR &t

HIRT HH B0 GUG UlhdT, TTEaue ST fegare aquargdf fHmfo
UM ipTerid Haard! U faad! HH! HRO1. § DIV Tdd HUTd [dhal AR
fhaTehdld WUH URYING a8l SO UIba™e Hadrd UHUl JaT fdba
NpIeD Hodrdl fauraddl fdbal el HH glid. SRl HHl HIUMS! faaRTd
gdaedT Tgaide) gAarR (Recycling), d aiTes @01 (Source separation), STg-
Ufd=ITIT (Product substitution), SdTGT Ufshdd ded (Manufactruing process) 310l
H4! fauRY S I (Less toxic raw material) 9T0R =T FHGRT 3Tg.
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TGuUT Ufcael 10T HeRT HH B0 SUeTel UAiaRuiigesed] SaaeR gt def
UaM dd (http://www.ehs.umaryland.edu/waste/pollutio.htm). UgYOr Hfdserges
SR AT I HHI gidl, TR Ha HHI B0 (Waste minimization), SGEe
JFaMR (Reuse) 30T SR UGddl HIAR 318, HIArd YA HH HRd. e, I
Tayur gidey (Pollution prevention) 301 &=RT %HHT (Waste minimization) Sudrd
TN UM PTal UehidR [AaR B,

4.4.1. G JUAT 10T HHE=GET EURT (Management support and
employee participation)

T4 SHHAAT FHUUNTST HeRT HH HRUANIS! ST gyl IGuarTe!
AT (U0, dUwor 1for EredigR)  (Policy, communications  and
resources) WY Jo-aGdl IWH 3T, T USUIIA!, U MU=RG YRUNHD fae™
dIR (Formal policy statement) 01 31101 WHRU SHTa=Geh 3. AT faUH=T I
TgiaRUM &7 (Environment protection) ®RUGRITS], BRI HHIA HHI B0 fdhal
PTG b0l SfIfOT TENTRIIes, faumT 3o SeiTigR Wi iR fhar gaiR
PRUTEECT da-agal 30T gt Ufafafad HRol 3ie.

TIfeRUMT §RUT fAHRId SRS ForH=Nd, IR S JEEaR Aqd
(Responsible leadership) &M &d. dufl, ATSHTE Hhes HIHR HIUARITST THUI
HHAR! HHARGT GEHTT B U0l SaRID TR,

4.4.2. URT&UT, FERT 3MTTSe (Training, Waste audits )

DIVATE! SUHHIYHTY, SHIRITIA HHATIT URI&UT <01 (Train employee)
UEdd 3Hlg SUlhe AT AT g &1 UTAd 318 3O T HTH HRUITA]
UGdId SGd DHRUIN B AiIde SITd 317 T JHel 3R,

ST Taies 3T ST f3wof ufiern foar mfits Soiee a9
(Solid) U7 efpTar™m® Ha (Hazardous waste) FfHd @&t som=an ffoRfem
JGAaEd SINRedhdl dled. URIEU HRIGHT IUNTAT U SaRadbdrdl SHIaRl
3TET, ST HeR] AR URUTHE, e HRIT (Ocupational health) 3ffor
Riad= saaddr (Safety requirement) A 36 XdhdTd. AR, BRI
DT HIUT SHTIOT TH0T Ufcialey ATeaR UTRIET0T STIRAD 3T,

HRT 3ifec (Waste audit): TTHTITT TRIER Fav1 SHifScdr e HRHH THTH
BRI HU PRI &F MNosGudNadl fSe daedl IINE UgaRiR - 3o
fradeTicie Tda UG P,
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3Hifee HRIHAT dPhlard HaxT 0T el Hidie e (Hazardous waste and
its source), dHRIGATAT fafdy HoRT S HIVATAT Helld WUIHH, HoRT HH HRUI
3{TFOT TgWUT Ufaey HRUAITS! Fel difds, e Sftr gataruiigesedr Jeg sryae
UGdid Gedich, dHerl HH! BT 3101 Uguur ufsiey (Technically, economically and
ecologically ) gafai=h sffer qam fawfa HRor snfir @i Herard Jeaie g
1A 375,
4.4.3 TITET JATIRTET U5t (Good operating practices )

gl Ygdiae 3T, GMe fdbar sremg= (Industry, research or teaching
activities) forarmamen Ufdhard® fhar Jucids Ul JHGR 3Me 3T Hel
qHIfAY 3Te.

Il Ugaigd, HHId S, Il graresull URUM, dosisds JURUN, Tl
30T sl Ufey, UfdeUTd® U, JURTAS G@HTd, AU /@aRT i fdar
TR el (U 31T HeRT YaTg dTes SR, fAuRIgon, gitd gedhidl UhR ST Hifded
RUFTIR Joifay s
(Minimum, material handling improvements, scheduling improvements, spill
and leak prevention, preventive maintenance, corrective maintenance,
material/waste tracking or inventory control and waste stream segregation,
according to the toxicity, type of contaminant and physical state).

4.4.4. ATfec UFaRATIT Usal (Material substitution practices)

T Ugdial I T Ifgd (Substitute materials) YT 38, S JeAT IR
ST HH UiBedd led AU ST HH UHIUNG ®oxl A0 gl
3{TfOT/fdhar ! faWRITT (Less toxicity) I,

4.4.5. AifA® FURYT Ul (Technological modification practices)

FRT S HH FRugNel ufkar Sl IueRUAE  §ed  (Equipment
modifications) HRUIATHS T Ugdl Higd TG, A HH WAid el feadid
TA MU AUR IGd PRUGURE o Hiddl Hisad! Warag Uiehdr SuHRul
SCAUgUd T THIAS 3R ahdl.

4.4.6. qaiWRT™ 9aia (Recycling options)

g qaAT aR/gAaMR (Use/Reuse) 30T ¥me gAUTl o (Resource
recovery technique) ®UM &fis@d od. aMR 30T gHAtR (Use and reuse)
TGdiae) SoRT IRl Jo Ufshdd fdhdT 3qe Il o IUH o=l Uishdd URd
HRO FHTAY TR, UGN Telt (Reclaimation practices) ®eRT go=aT HU-idl ¢ard.
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4.4.7 tfafvad IramafAe sa=1 fafawa wafa (Surplus chemical waste exchange
options)

faia/aHarar sifar-faurfta Xa™E (Chemical exchange) <aToradrul
Jaga grfest T T Were fad uifgst. Hifde Sarorarr (Material exchange)
$HAs HAR] HH! Hd ATel IR UMM §9d (Save money) ST HRd - § alal ATd
JHerl HIBTd Hew@rd fodR 3ed. graafaled, Ude fqunT fdhar faurma siffee
&, IS Wal (Chemical purchase) 30T ATORTET T SMUR fahbRid def
SIS Wb, Ses YA [AURT Il BREIR =01 fadbiRid ofifor siwerd 3o
Hd, HR-TAUFNT A ARG/ $R%H (Chemical sharing and
swapping) RITUd & bl SN 3Afdh WRE! (Excessive purchase) 0T aTR
R HE YD,

I=MeA Uicidiarat (Research protocol) <&@ aXiavdToE qumyoft Snfor
YR el UTfgol. Tt 3101 SRITGA S Sad dhed UibIarid Aqadl fdhal B
NPTIG® HoRT MUV §lsd P fAWRIToN (Toxicity) fdhar sfeRAME ge (Volume
reduction) B1sel & FErd Sruararst gfaer sifoRr=eh qurgol BROr Sazae 3R,

1 Yeufd faarma e aftreaimed fawr aaen gerufar faurd geruf-

SdUl, TR YRGS Sifdd IdeAad Sturae fhar arfivad
(Distillation and evaporation), WHMRI Wlegedd YU Sffol  gHawR
(Reclamation and reuse of common solvent), theTard e ifdq Idrer
AT HRugMdl Taum wRuaEl U6 AFG UE WU AH-hiHe FFR (Non
chromate cleaner) 3T 9TuR =T JHTGRT 3G
fAffd=n o Faw sa@wardt St Arequamel ArfeRied  dxaih
SAAeeault HE AT I Ul Hed, Uidladd Havl fdegdlciR Aed Ed
ST HH Bl 5.
4.5 NAIF gra® HRT fARaTe AT TRIT HARITYATR RIETER VR Ufvomd
(Health Consequences of Poor Industrial hazardous Waste Disposal)

NPHIGID HTR] (AR T gITui) (Management and handling) faH
1989 e S{fUYferd HRUATT 3T A AR, UHEId STSSIauild ST BTl U
Afed 3. IR Uryd  gfadi=n (Proper infrastructure) 31HTd 30T H3R
SfgaaSault (Strict enforcement) IV UG A UibTa™P HarT (Hazardous
waste) 3[a! T TIHR T 318, T&T=AT BT AdH IGA-d Herl M0l
A ¢did g are fod SR, dfen yaiaRoflg uRfudid dieemas sl
JIRUT = g0, 3G ST (Improper dumping) 30T g ufdsar 3nfor faegdre
gfaei=m (Disposal facilities) {HTd =T THRAT 3fSa! 3HTad.
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4.5.1 FHINTT 3TOT 3R (Carcinogenic and others )

pTaad T Yudhid Judl diea@d (Populations) STRIGTER §IOMR
ORUMY eheTerIe AT WS 0T ABEAR 3D WAHG HRIATER GO
GiRUMH B3> YhdId.
- HIRFSHRN (Carcinogenesis) (U BRI AT HR0Y).
. 3Aif® QW (Genetic effect), SuMe IANRGT (Mutagenesis) (&I Tahl
TH I TS 30T,
. RICIOHREYs (Teratogenesis) TTodIG® Al (TGO 3sdsid [AURT JHTaTRT
ST T fasa=ie THTd SR JHam).
- ANMYfAPRP Wifdd BITNCRITHA (Homeostasis) 9.
. Headl Ao (Central Nervous system) (CNS fd@R). | Sond fadirdt
(Congenital anomalies).

IR Ufdpa uRumg glvart gedr (Adverse health effect) @l
tNhTardh I (Hazardous chemical) IRIRTA &Y FAR HRd ITaR e 3.
HTal dNhIadd I @ag (Skin) T Ncl STdTd, dR Dlel TTaTd .

AT fasTadT (Toxicity of chemicals) TRIRTER BIOMRT URUMH ¢ETd 3dd.

3R 3P UIBIGD I 3MTed Sff U HHI JHONG f[AURY SRIdTd, dR &ral
gfaferar givargdl dicar JHNd YUdid 3% Yddid. WRRRT AHaME 300 Tdd
AT W= (Manmade chemicals) 3fTeaset 3imed.

Al IRRTG SbTadd I S bedH T, gd, fewiRad= ga, tie s
ggiaR (Fetuses, children, adolescents, adults and elderly) Ufdea wfdfshar
gIdTd TR TSt Ufafohal diaiTes! S rdhd. Wieruem T oot @eM g4 ufagd
gfafsair it dagaiid od HRU I fdea=iid sfdgd  (Developing
organs) ®IIAY WG IS UHdd. ¥d JANCd AbHe Hlal AU R

ga-TTdid ETHRIAT, Behavior abnormalities

HHIT (Cancer)
IRING fdurs (Iq1, THfts Ao g, gasdice f9urs) Physiological
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malfunctions (e.g., kidney failure, reproductive impairment)
3{IaifRI% I@RacdH, Genetic mutations

RIS fagdt, Physical deformations

SSd Gy, Birth defects

gTd® It Ay YHR fdegdie 7 Adcd, 89 o’ Idc [huart Jadl 38d
30T gE=ATaR fohdl U= HEaTaR gl U uRume & T

]
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Unit — V: POLLUTION CONTROL ACT
wguuT o ST
CO5 - Apply pollution control act to control pollution in chemical industry

QG deld Tae IS S5 108 AN B0

TLO 5.1 Explain role of central and state pollution control board.
Jed 38 We TE-H< Ad HBR dHelfelT UegH

TLO 5.2 Describe the needs of air pollution control act
-8 3ilth U3R Uleg=H deld Uae

.TLO 5.3 Apply water pollution control act in given industry.

TLO 5.4 Explain salient features of hazardous waste management rule 2016
AT B 31 FHISH ¥ HISTHUC ¥ 0%

5.1 Structure and role of CPCB & SPCB

5.1.1 Central Pollution Control Board:

Ted UlegRH deid ars  [Central Pollution Control Board (CPCB)] &t
URATE! dfdurfe T=IT (Statutory organization)3r g gl ardaR0l, ST d gaTd
gca (Ministry of Environment, Forest and Climate Change) 3I1 HATCRTAD

ANTGRMRATR BTH HRd. TeX TR B Ry AT I8 Ul HraT R0y (UG Uldae
g =0 a1 SiaTd RITTH dRUaTd 3MTah. ded U= held dreidhe gal HIAal 8¢3

(@rg=H ufdsy g f=rom  (Air (Prevention and Control of Pollution Act), 1981

A ggl JaEaR] diudeell 8. g (IR&U) HIEl R¢&  (Environment

(Protection) Act, 1986) 3fdild  gaMM d S Har@@al  Ministry of
Environment and Forests) @& JdT O &M Aed UIegRH Held als dd

T UIgRH dheld Sieidl difd ATerd, Tedl qudrd B ded UlegRH derd
§IS HRd. CPCB & UgWUl fAOAUMITSY SR Wl T 318, CPCB 3fememdt fAas
URd WRPHR Has Aftredt dxd
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CPCB has its head office in New Delhi, with nine regional directorates
and 1 project office.

The board conducts environmental assessments and research. It is
responsible for maintaining national standards under a variety of environmental
laws, in consultation with regional directorates, tribal, and local governments.
It has responsibilities to conduct monitoring of water and air quality, and
maintains monitoring data.

The agency also works with industries and all levels of government in a
wide variety of voluntary pollution prevention programs and energy
conservation efforts. It advises the central government to prevent and control
water and air pollution. It also advises the Governments of Union Territories
on industrial and other sources of water and air pollution. CPCB along with its
counterparts the State Pollution Control Boards (SPCBs) are responsible for
implementation of legislation relating to prevention and control of
environmental pollution.

5.1.2 Functions of CPCB

Functions of CPCB comes under both national level and as State Boards
for the Union Territories. CPCB, under the Water (Prevention and Control of
Pollution) Act, 1974, and the Air (Prevention and Control of Pollution) Act,
1981, aims to promote cleanliness of streams and wells in different areas of the
States by prevention, control and abatement of water pollution, and to improve
the quality of air and to prevent, control or abate air pollution in the country.

Air quality/ pollution: CPCB runs nationwide programs of ambient air quality
monitoring known as National Air Quality Monitoring Programme (NAMP)..
Under N.A.M.P., four air pollutants viz., Sulphur Dioxide (SO2), Oxides of
Nitrogen as NO2, Suspended Particulate Matter (SPM).

Respirable Suspended Particulate Matter (RSPM/ PM10) have been identified
for regular monitoring at all the locations.

]
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The monitoring of meteorological parameters such as wind speed and
wind direction, relative humidity (RH) and temperature were also integrated
with the monitoring of air quality. This information on Air Quality at ITO is
updated every week.

Water quality/ pollution: Fresh water is a finite resource essential for use in
agriculture, industry, propagation of wildlife & fisheries and for human
existence. India is a riverine country. It has 14 major rivers, 44 medium rivers
and 55 minor rivers besides numerous lakes, ponds and wells which are used as
primary source of drinking water even without treatment.

Most of the rivers being fed by monsoon rains, which is limited to
only three months of the year, run dry throughout the rest of the year often
carrying wastewater discharges from industries or cities or towns endangering
the quality of our scarce water resources. CPCB in collaboration with
concerned SPCBs/PCCs established a nationwide network of water quality
monitoring, which has running 1019 stations in 27 States and 6 Union
Territories. The monitoring process is done on quarterly basis in surface waters
and on half yearly basis in case of ground water. It covers 200 Rivers, 60
Lakes, 5 Tanks, 3 Ponds, 3 Creeks, 13 Canals, 17 Drains and 321 Wells.
Among the 1019 stations, 592 are on rivers, 65 on lakes, 17 on drains, 13 on
canals, 5 on tanks, 3 on creeks, 3 on ponds and 321 are groundwater stations.
The inland water quality monitoring network is operating under a three-tier
program i.e. Global Environment Monitoring System (GEMS), Monitoring of
Indian National Aquatic Resources System (MINARS) and Yamuna Action
Plan (YAP).

Urban area programs (EcoCity Program) : CPCB programs for urban areas,
also known as EcoCity Program comes under X Plan to improve environment
through implementation of identified environmental improvement projects in
the selected towns and cities. Pilot studies conducted for urban areas by the
Centre for Spatial Environmental Planning created at the CPCB under the
World Bank funded Environmental Management Capacity Building Project and
supported by the GTZ-CPCB Project under the Indo-German Bilateral
Program.

]
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According to these studies CPCB develop a comprehensive urban
improvement system employing practical, innovative and non-conventional
solutions. Under the X Plan, a budget provision of Rs. 15 crore has been made
for the period 2002—03 to 2006-07 for the Ecocity projects.

Municipal Solid Waste rules : Every municipal authority comes under the
Municipal Solid Wastes (Management & Handling) Rules, 2000 (MSW rules,
2000) and responsible for collection, segregation, storage, transportation,
processing and disposal of municipal solid. CPCB collects necessary
information form municipal authorities and provide them technical assistance.

Noise Pollution/ Rules : According to S.O. 123(E) by MoEFC, various sources
like industrial activity, construction activity, generator sets, loud speakers,
public address systems, music systems, vehicular horns and other mechanical
devices have deleterious effects on human health. CPCB has the responsibility
to regulate and control noise producing and generating sources with the
objective of maintaining the ambient air quality standards.

Environmental Data Statistics: CPCB manages environmental data statistic
in which air quality data and water quality data comes through. In the case of
air quality data, it measures the level of SO2, NO2, RSPM and SPM.CPCB
measure and maintains water quality data as well. Quality level of river and
ponds are the major fields which comes under the water quality data criteria.

5.1.3 State Pollution Control Board

The Maharashtra Pollution Control Board established 7 September 1970
implements a range of environmental legislation in the state of Maharashtra,
India. The MPCB functions under the administrative control of Environment
Department of the Government of Maharashtra.

5.1.4 Functions of MPCB

1 To plan comprehensive program for the prevention, control or abatement
of pollution and secure executions thereof,
2 To collect and disseminate information relating to pollution and the

prevention, control or abatement thereof,

]
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3 To inspect sewage or trade effluent treatment and disposal facilities, and
air pollution control systems and to review plans, specification or any other
data relating to the treatment plants, disposal systems and air pollution control
systems in connection with the consent granted,

4 Supporting and encouraging the developments in the fields of pollution
control, waste recycle reuse, eco-friendly practices etc.

5 To educate and guide the entrepreneurs in improving environment by
suggesting appropriate pollution control technologies and techniques

6 Creation of public awareness about the clean and healthy environment
and attending the public complaints regarding pollution.

5.2 Air pollution Control act 1981 Need & objectives

5.3 Air Quality Act 2004 (Act 39 of 2004) Need & objectives

5.4 Water pollution control act 1974 (Act No 6 of 1974)

5.5 The water prevention and control of pollution Amendment bill 2024

5.6 Salient features of Hazardous waste management rule 2016

Highlights include: Hifele 9% HAGHT Fd 038 WY SfHed UM I,
AW AR g TIReuHTor 3118,

Waste segregation at source is mandatory. HoRI GUIHRU 3§ T

feeTuft ®R0 3ifHard 3e.  Households are required to separate waste into three

streams ORI HRT 09 UGHHY S HR0 3aRID 38 - Organic or

biodegradable waste,(E&1d 9 dMIfedsad) dry waste JHT o (such as plastic,
paper, metal, and wood), and domestic hazardous waste Tl UIBIGRAD AT

(diapers, napkins, mosquito repellents, cleaning agents).

Further, bulk waste generators such as hotels and hospitals are
expected to treat organic waste either onsite or by collaborating with the urban

local body. SR THIUIG 9 HRUIR Y Biee d GardM Ii-! 9aid a¥e og fad
dictic IR fdhdT 3re Tdd alsIad IR B SlcHc Bl SaD 35

Municipalities and urban local bodies have been directed to include

informal waste pickers and rag pickers into their waste management process

HEFTRUTIBT T 3fdd dlbd diet gt U= Hex] aguR g el 39umR amr
g1 I HAoHE U A T 6HR0 SHavaD 3G
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This is the first time that national policy has acknowledged and included the
informal sector into the waste management process IS YRUTHE § UUYHT Tt
SRLA TR &5 JHT AR HorHc TR Hel JHTAR HRU! SaaH 3T,

India has over 1.5 million subsistence informal waste pickers and
including them into the formal waste management system represents an
opportunity for urban local bodies to streamline their operations, while provide
the waste pickers with better income opportunities.

Manufacturers of fast-moving consumer goods FMCG that use non-
biodegradable packaging are required to put in place a system to collect the
packaging waste generated due to their production.

Urban local bodies have been given a provision to charge bulk
generators a user fee to collect and process their waste. Additionally, spot fines
may be levied on people burning garbage or discarding it in public places.

No non-recyclable waste having a calorific value of 1,500 Kcal/kg or

more is permitted in landfills. of AR SRR ATel 3 ae S daARIBIS
T QWoo Keal /Kg fdhdl SR 311 o landfilling SRUTMITST TR 43 9. These

wastes should either be utilized for generating energy or for preparing refuse
derived fuel. It may also be used for co-processing in cement or thermal power

plants. 3 aX% FHoll HRUGNIS! SUANTA MU, 3 o Rfe g ¥Hd diaR
SHUHTaE U8 Ufehd T TR
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