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Environmental Chemistry %

\‘aﬁﬁsl (Introduction)
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A1T-v.5 : FST 2N @ fife Irer
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T3t #Aif @ #Hifg <=t

@

Q 2 ceiey Rredfa-
o I “Afa T Trge ¢ ey FRUaEd FACS AR |
o AT ISl @ AN T AFCOT I FATS A |

o Al STY @ FHFY [T FACS AR |

S | < oA, T A, T A, <N <, A i, A

= {7 TS (History of water)

= % & Nt @36 Glifers w0 F41 70 1 yabd BT Taw i« F1cefEsT (Cavendish)
RIS @ SHTSAR et Sy Ffereeo ARy [Repmer 96w #fifF Teog S Q3R &3l IET @,
N 93T @ o | davo WWWW (Lavoisier) e W@@WW
4y T SR A BIE! S0 IS THIBT F AT (magnetic oxide of iron) 8 TGS 7T
S | GERCT ST T (T, 2N ZZGITE ¢ AFCE AL oifde afs fB-aer ol |

ﬁlﬁT"ﬂﬁ (Fresh water)
@ Nfre ANEy s (eee omd @ [y e e NfEe AtE 996 ANy (@€ 7EE
AfTe Ay AR A eremid AT @I O AT it Wor o et oy w4 @ o snfem
[SIBEIRCEEIE

s | ST 0 92, THA ¢ TR T0O A |

31 @ AT v =@ 1

© | @ N FRAYTE 21 |
8 | TS AIFIANS VA (50T I I @ sAfqanes 2 e s Qe |

T sHiferr Tt : ST NS =B ewrgled Teo 2t JfReiTe | Ferefir @ Ty Sow B (AE (e e
FCe A Al A AT sifere 2@ IS WET | IFESE T 7 wige 77 Gk I, R
A AW WIRIE QB R W7 | gejeEa To JfRsiiten HAfd, @R (A IS, 9Oy 0o
ISR, TGO $oIF IBeireq GFb TRl (e 7@ |

T v, 5: iy afemar 578 onfem stfasre

effeFar shfest AR (km?)
TGP (AT AT 4,52,600
QP (AP IS 72,500
T o TR BT 4,11,600
SV CECRER RIS 1,13,500
5P 8 WY (T (G A 72,500+4,52,600=5,25,100
9P 8 WP RO (6 J2AT® 1,13,500+4,11,600=5,25,100

3T =7 BI-20%
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e (ATF AT I (@,

> | &lf =T W TS 4,52,600 km® 2N I TS R0 ST |

3 | AfS T=a JBACST ML 4,11,600 km® AT AT BT A7 |
oA qGfe ot AfF 2w = (4,52,600-4,11,600) = 41,000 km® SHCF, 9P &1 72,500 km®
(T et o)~ IS avie w63 93k IS AR 1,13,500 km® #1220l R | Ao
Sfsfae #ffF SR (1,13,500-72,500) = 41,000 km? A1 Sy T, <@fe, eeofeq ST A
fRFTa 0T | @ SR W, Y, -0, T A fomd IgweeE [Rwpre AifT Sepfe strapeT
SIfSHeT AT IS AT |

e IRRE [T 21 F<10=T T (Sources of Fresh Water Supply for Human uses)
TR IR o7 AN ST, 92 4209 Z0@ AACH: @ S | G- A, & | G- A |

Q—’[Cé?[ g Ty (Sources of surface water)
S | Tar, g 8RR shif
| A A
© | plaw Aify 2eEt ¢ e et Ay
8 | KGR AE 71 [t == &re AifT
@ | 14 8 AT AfES AN |

ngfc\g? A T (Sources of ground water)
> | TSI AT WHITT (@q&FF (bed rock) TGS fsfs Aifa
3 | OIS AR WG WG FRI @ (e e =Aifey
© | TSI AT NLICT AT @ Jfe] T e i 1 fefe 211,
8 | FIaN TAT WIFIFIA (AF e #A1fe |

ﬁ'BT e I (Global distribution of fresh water)
it for =iff 50 @3 e fes orear <o s-
AT v m@ ot 1w I8

A Tt e 2T (mile?) ol e
JWA At 30,000 0.009
T A 3,000 0.001
Ted (NP7 9T 65,00,000 1.992
A (TFF 9T 5,00,000 0.154
T Aol 3,100 0.001
QoIS oMy 20,16,000 0.635
i ot onfee wifasrar 32,60,74,400 2.792

WA, (N6 T 2AifF “Af=rer 2@ 31,70,25,000 mile’® I (NG M7 97,208% |

fRrFdia e e e wfeers ey Fiee afsm FF offasre sif <ze s o e
(BT SIfeTag® e | GRET AR (AT AN AR G A0 7T NEd &
AT e ofifeq s & 2re =g forge |

3TfT =y
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Aifea eI [feg ova F_RZe e sAfaare (F5E)
(SIS (AR AARECS (AT AT JRZIF )
BTG RS

QR M

e (e F4T

Wi gt

TS 4

TF-J1CT (o 0

YRR A

JqE @ AETRF 2[ e (o T

FG (e T

NT (e Far

Iy

or "ﬂﬁ?‘@w (Importance of fresh water)
) e Qe 0T sAife @Y (Importance of fresh water for plants)
S | (BTSN gl T DS 27 |
3 | 9wy CofiTe JREe 7F |
© | SERITHT I 77© TF |
8 | (PICH AreIfGF Jace ST A0 |
¢ | T AT TSI TS S A |
Y | FOFHSSITI LTI T Bl ST CFLE 97 2 |
q | IR FRCATT A TS TIZ® [ |
v | Rfewr s f2omee g =
o | faafe @t s9ce e 27 |
do | AT 9%© 27 |
s | R Tamie feoies q57e =20 |
32 | G fElea 9% &7 |
»o | T ¢ Jed R 737%® 7 |

) T @ Sy &Ifrd S T onfem ey

(Importance of fresh water for human and other animals)

S | EifeT AWy 8 HIIT LIl LS AN I7%© 2T |

3 | aifag 4wy tefare IR 27 |

© | (I ASIRE Jare 7 2 |

8 | T i FreifTe ARTe W Tl I [R@IT 7% 27 |

¢ | &g IratEwie [T T AW 8 FRS 0 397 2 |
v | fRfeg fafen @t wace e 27 |

q | ifaeaced SiteR fEfeRere! T St A |

SIRITT AT & AT TS FTa ¢TI 26T &y o #A1f 73z 1 &7 | FRiee g2 anf)
w13 0T AN zenr $fow | IoT viaw Wy T Aifee ey wfie | FRe [Wor Aifvre @R g Sk
g I TS HAfTe G IR QFE A QTFAER. FEARS | @9 & qoaw yee w6 | A

BTG = *B1-380
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ISR ST AT I TR A FAe I AT | ST AAGT I T | FIACTH o @
I W1 3B T T G FIG TEurer ARER 27 9oy AGITe FoT 21f 35929 91 27 |

NS *TSI(Hardness of water)

T TS SR, MmN, ST ¢ SRR AIFEEE, FET 8 AEs T GG
ITF SICF A AN I | 47 2Nfre A= AR @ By 27 1 | I Af, 9 «nf, sryms
Tonifr 47 A1 | 47 ANfRTe 4 595 8 TRCE AT = AN | @ AT IR, e, sy
8 AR IZAEACED, IR0, FRIZT 8 AEAERs A9 GIHS AF a1 O g 1 01 | 7 ~Nfars
SR RS (T TAF B | (T, B A1, Ao A Togiing | +fiferar 4wl 78 &< | (@,

° IWW(Temporary hardness) 8

R | ﬁfﬁw (Permanent hardness)

> | B AFST ¢ NS FHFAREIN, RN 8 TR ARFRCEG FACS A0 A (@ 2ot
SITE A LTS 0 | @ ATONF TR @ PR 42 (@, A Fo 7 93 et 72&3 47 I I
DIl

21 FRA O PRI, PR ¢ Sy aefon @HET A At w19l HAfre gage
AP AT (@ 1S T OIF A AT 6T | A AT AGNS TS S (@ A o1 7t v
W AT | AT eme Sres T 20 #Aifeg 7ot | Sfefie 47 #AifF eg 27 9 @3z ot 2=y
ACE 11| offdd 4TS Ca?* @ Mg WRET mg/L I ppmEUFcd &M I 2 | AAfre Ca®* @ Mg
SRR AR 150 ppm I 150 me/L A1 G Tt =0T @ A 47 217 AR #1078 | 47 M1 F0Za Fe@
I TP I8 6@ 911 Rem Sy Afce (it gdige s7eeR #0500 ppm @3 I A GR
pH 93 ¥ 6-9 #AfRPTE A, 4 gy AF (WHO) F9 Sy Al Aqelq eifee M == 500
ppm M 500 mg/L 4R QTQWWWW 250 ppm T 250 mg/L |

MICERE SR L

TS (FEY ANCS SRS, MR ¢ ST 29feq ITFEED, FRIRT 8 ARTCHs Gror a3
AT AR G2 A 4o B 2T, TR @ T FAYS FREE IR @ TGAGS 70
/TS P OItP A1 20T =T FACT Al LTST v = | AR (ST GRS AL AT A
R EE W@W‘T (Removal of temporary hardness) : J<FI® 12 FF IZRAT FFol U7 I
TR [AT 2 S | Fo AN 8 Q| FIF Ll |

S| "FBF O (Boiling process) : SFRAT T AME TSN Feot FOIC AR 7ol H | @ (FG
R @ AT ARFIKD [eafere 2 Sw@ar Skt R wdsfwe =7 |

Ca(HC03)2 = CaCO3 + Hzo + C02
FIEARIIT ARFEED (GIAW)  HEPRIN FREAS (SGIA)
Mg(HCO3)2 = MgCO; + Hzo + COZ
(@) (SHA)

AT AMCS @FART ARFEES [Fe(HCO,),] AR @ 7 2NN oI A IRCS @0 et o 1z0e2

IR ST @I Te 20 TGN I 07 (e 2GHAIZT 8 TR TIRAHRCE s 27 |
4Fe(HCO35), + 2H,0 + O, = 4Fe(OH), + 8CO,

9 FoE s Arew T e A Ry FeeR qg Al Aemr T @ AR SRS R S0

TSN jI2© 7 |

TR = BI-28
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R | FIF g (Clarkes Process) : %WWWWW%WWWW g3
AT ATAT FACS BT | 9% NS o AN oy errear sifee poaa =M1 a1 firz o= =gy @
T SEINT WYGTHA TAY R | 20 QTF AR T 74T ST Y7 #M1F AN I | Qe "7
@, PTARRIT IRFRECAS AP e AR prd e a7 | IR Q0@ ST CaCO,aT A AR
SR WA -2 ARG [ Mg(OH), ] Teoiy 27 |

Ca(HC03)2 + Ca(OH)2 =2 CaCO3 + 2H20
Mg(HCO;), + 2Ca(OH), = 2 CaCO; + Mg(OH), + 2H,0

<) FA 4T @W”f (Removal of permanent hardness) : ST eIAR ARICAT AT BT 7T 77
T AR | QTG ST GRAPACR Gy MR efeiR IIge 27 |

> | TATST &elf&R (Soda process) : TR 47! & F40S A 0F ETfEAN FECHE @I FHITAT T, CaCO; A
MgCO; 3T TOAR WYee T | Wogeid ARTRE I TR =7l 79 A1 524 T = |

CaSO,+Na,CO, =Na,SO,+CaCO,

MgSO, + Na,CO, = Na,SO,+ MgCO,

CaCl,+ Na,CO, =2NaCl + CaCO,

MgCl,+ Na,CO, =2NaCl +MgCO,

3 | ARG AN (Permutit process) :

G AT TEATT AfF &BfeTe | @ TRy AT T @ A Tox 4Fei2 v F41 IR | [l =r 71+

(Gun) 9% S IRERS I ATF AT QA8 (Gan’s Process) I8 | @Te Y EIfEas

et Sedififeas (NaAlSiO,.3H,0) RERE o Idge =1 ai@e ARYGs I | aifoT

Permutit = Exchange = R, ARgBGa *&T w1 SR Na @3 90 27 210 FAg® a0 *_7
o T 906 AT 9T GZe AR w9 ] | 2R eFfere fREAIRS (Zeolites) WIN e Ko

MG T GIR AT FlaW TANTS 2 T I |

P R

o
NN g R

]

AT

fou: ©: AROE genferre <= AN ygae |

N “mewT 07 |

T = PBT-282
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Na- Y065 + Ca-FA9 = ca- “YHG + Na-F1e

[2NaAlSiO, + CaCl, = Ca(AlISiOy), + 2NaCl

Na- AR5 + Mgfq9 = Mg-?IIFY[05 + Na-a13e
A T IR ARG S 20T ST OiF 2 hT e Face @3 (oo T ETfeas @ Rised
ST G Bl 1 2 |

Ca- “lI Y05 + 2NaCl = 2Na — AYfG5 + CaCl,

Mg-ARHOS + 2NaCl = 2Na — ARIOS + MgCl,
9% HoAICS G AT! AEF Ty Hrad T AIBEE Ty TG Frai Ao T 27 @R ToF
Zre Wz 49 A1 bl w1 27 |

g “Mfes R

3) FAACH IR FACE N0 {7 A1 TR (I Fow ~Mie Aea 2 =20 7 |
R) (S BICE < AT QT Y7 2N <RI FCT A A75T = 7 |

©) T P 17 AT T g Al GIZIT FCeT ATy TS o = A

<7 “fifeg gfat

S | ¥ T 8 WIS I &) FIETOTRN 519 TOF*I<F 0 41w (A% 2190 4 21 g Soican |

31 47 HAIfATe @ AT 4197 9 (Ca-F_) FIAIGS AF ©f A G SN I I-E M1 fored
ANy 4 AT GIRF AGAT |

© | ¥ A Seerwr g #Afare J wfee wife gage &7 | Ok AR A A 49 20 Ao Wi
AT 0y 0T TR 341 TR | iR Site ST [T fewe o 3 A0 |

<7 AN [IRIEF [ (Disadvantages of use of hard water)

S | PG (LT I TG IS 47 AN TIRF A ARICTH S#A6T 0 |

3 | FEACT <47 A 927 T 97 foora @A I 4roq AT ATt B =7 | GF A@F Of~f
FARFIE! ICT QIR 26 ([0 T |

© | FPIE, I BT ¢ qeIce ¥ Al IR A AR A | 4 ANCS FIA AP T AT T
Ffaw Freaa esia M I Al #ATT, FT A To q0eT FH HIX® A6 AN <9 “M1fw [fewar Tt
SR A 38 7T | 0 06T WD G |

8 | ¥T AIfNCS i, Tie @gfe TR& Fim - 71 q3R AT AN TN J0H AMCE | ST TR FIACE 0T
A | 21T 8 IFTTATA I FCAF W #[0 |

e <7t (I @ wFA) fref

Determination of hardness (permanent and temporary) of water

TEANS (principle) : (STITNAN @EFRIETG + SN FBYHIZT) TR 779 4R TRSHT 7 B
frtaa Soifgfete EDTA (2R wiRenifie Gorenfiite snifme) qi&r 5r3Gs 6 i <7er (T3 8
SR el 4 = | e fivqre maces I s A (Wine-red) 10 AR 203 Fiet qefq =

&1 (Calculation) :
I mL 0.01 M EDTA =1mg CaCO,

€& AP, VmL AT TYHICE 512306 F90e 0.01 M EDTA #_0F ymL &CEH |
eare sifa <ot = Y1000 _

mg CaCO,/L

TG = BI-289
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PREAR e FIRA AR T TR 10 mL A e SEGEE FHee
x TN - 8.9mL UJR ‘¥ IR A1 0 G12G*F F9C® 4.8 mLEDTA 99 &G

' 2| EDTAGT S95@ 0.01M 20 (@I T3 AN gezia Sowna qcer
I AT FCE |

Ao TZY @ FTFY

A TP 42 FIRACP AT ZCET pH | LS FAGART (11T 067 RS MO 93 AT
T T | AT T G FRICP ARSI T AL FAGART (111071 067 RS 906 | TAAIER pH
ST 2 JeTo SfeTAR AT TR FIRC | pH 0T HY @F Ta=i@is Ao soiifams | 9<fie pH =
- log [H'] | »Iff& pH f@@er <t Srop@ &eat, #Mifed pH @ N 0T (e AR o5y @@ W, are
ETer Aifel @ B W7 T W, TS Q9 8 A @97 ANfF pH @F T 6.5 (AT 8.5 2 &fvw | «@f
gy T (WHO) 9 W4 W | IIeTereed S R 6.5 (0T 9.2 | MR f[fey s
2 IR SAT 1= pH QT T 6.5 (ACF 8.5 € (BT AN I AT @ =i 177 pH @7 I
4.5 (AT FA QIR 9.5 (ATH (I 20 ©f QA &y TSy =7 |

2N =T (Acidic values of water)

> | 987 7 WIS “NffF pH & 2oifie 03 | 98 Wt 3R &4BT WAF-IIPI6, QARG 92 (@0 /12"
A pH WF I ¢ | SHIFTE AEs Wb TAd @R A SEEd 9 @i et 3 Tife
A “Aifea 905 SAreTewitaa SRRy Afiea tofy e | @3 Wt W SRSy ST AF SR @i
SR 32 w0 1 | foE @ WS wife =@ e ¢t @ft H,S0, e wea |

© | ARG RTdie Qe =[1f SrdEere FRoT WER 203 A | 95T Ar«Rers Ghifs afiites JRE 2@
AT | BiIfere wifTe AipfoFels ey A |

WW@?W(Alkaline values of water)

FEN g @9 FAHRE (Lime stone) i pH Ifew o s w3 fEbreers fufee ey «fifa
RS AT FRecd A @ | pH 9T T (@G (N & GFIF eflfeiget 47 [omas 2 =g | @€
WC2H BRI F© (O AN | WEPIF RCO /10 | WRd NPT SHad O Al | Fey I W& 53w
@R (AR N e efifel 3R N @S AT |

TP IR FAPY S pH N W=
SIS pH S 0 T 6.9

& M pHAF T 6.5-8

23 AT pH G W 20-27°C SHN@R 7
AW NG pH T 7.1 (AF 14

TR @IRAR AR pH 8-9

57 e

@ AIfTS ANy SAfwrer (oere omid @ue ey «re7 e ffEe awE wi2s A @iy o ST
AN 0T |

o fiT AAifi 436 ey Tt ze 3Bt |

o YRR FIR I+ T 2T G-Aqrd AN, g-olrSw AN

o ARIFITS (NG =1ReS Aifer “Ifiel Jeatl (NG AT 97.208% |

BT = *B1-288
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o @ TS FFACTIN, NI, STERAEHN ¢ TREER IARFREAT, GFEAZC 8 ACTEFs a1
AAIgS AMTF OICF 47 AN I |

o T AMNCS AZCS AR (Tl TR =2 7 |

o Hifea TSl 42 AT (T, AFRAT 4TSl 8 AT 47 |

o N T TP 8 FIFCHS AT T A= pH |

o TEIT A pH @F TN 0 TATF 6.9 AT 2N pH @ T 7.1 (ATF 14 @2 ¥ 2NN pH @F T

71
Fb AIGT THITF-0. S

#f% Terw #ieet 5% (V) oz e
S | (I R e S0 (7, A LB@Ice 8 QA AT Afde afs G-tier @l |
%) e <) Tl
o) g8 ) IS
3 | 7RSS @6 FeITe AAife sifsrer 2= (i Aife-
) 90.305% ) 97.208%
) 92.308% ) 87.206%
© | BT Qe MR e 7 a1 =-
REEIRER SUREEIRES
) ZAT 8 TFRAT TS &FIF 17! q) AT 4R AZAT (FF 4F012 77
8 | BT Mo *Itwa =g
) fafemm ) MY &Ml
o) elfegrem ) facamer
¢ | pH 93 FIF7el F0oa @A5?
<) pH = + log[H'] ¥) pH = - log[H"]
) pH = - log[OH ] ¥) pH = + log[OH]
Y | AE pH G N [T (97CT A1 Sz
F) FCT AW <) [T I
) 7 A= q) ¥ =
q | e gy AF (WHO) 39 Wdifere seeéix @ sfiearly Aif s pH @ S
JF) 6.5-8.5 ¥) 6.0-8.0
) 6.2-8.2 q) 7.0-8.5
b | @I #fife pH 93 S
F) 5 q) 6
€ 7 9) 8

BTG = *B-28¢
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Q 2y T FRrwdfa-

o AHA GBI f[was e m@ (DO, BOD, COD, TDS) I¢«! 4TS A1 |
o IPMFT SFHTSA BifEAr (COD) W3R &iiel I Sifeee sifgwr (BOD) «@F Wedy #11<fy el Fare #I1=0a |
e  TDS N7 erreeiTs! @de TDS FAAF AR 01 S90S AR |

— ﬁ\i@ e (Dissolved oxygen, DO)
:g:. ARSI SR T AT S il AT AEF | SN @IV AN @SeT (eT
AL FAE T A AT T I QF0 * 2 | 93 A @O (ATF JAW A 7T
faofe 27 | 37 T TIZTHIZT GO o fFg T | FIGT TIZIAHIT 797 TH 510 Nfre Fge Sz
foet | &fSfb N7 (ST6 AP T SIIHCSH AT | (@I el I (AT YFT IR A Sifee Qe
IR | ARE (@A ife #M1fre Frge SfH@e (TF ©f et IR |~ Soifeme Iy @ SfHes
e FAgS B | (@ AAE e Fage SET AE SItF GAgS WACH 901 | G FREFCT DO
TR AT T TF | IS RS SfEreEy SR Sreiar @ 5iee Sow S | e s enfe
sfifice SfETem a7 A Sifire @W Aifd I et AtF (&b AT I T FAge WHECTH
sAfFeeE QT (ppm) IFCE ST FA T | MRS TS FaIge FHEE @7 AR 4.0-6.0
QT (ppm) |

a3 fF@ia fawm #if 77| sifeir ferbe fame Sor erRefrs
P A A PR e oA a1 S e vewE st
x frediasiw | R 76 20 W TR T SoAtEe e B 21 | AT ot

A fsfe syt oifva patee S | 9% AR (@A S A

SfACSA RIS T FroeT T |
T IFNGAT bicet [ifog Sri@r fem #fif re Sfuetas gRrst Noea SR (i 2@
Ste@r (°C) g5t (ppm)
10 11.25
20 9.08
30 7.57
40 6.47

oy afpres ifvg e e sz 4 | s s Sipcees fifes zsae afees amees
(aeration) ICT | TS Sfgw LT ACEFRCATT ef ey serea Soifgfore A ¢ I viEomize
QAT AW (PCFE) &F© 0T O R Seelgy wisee “Aifce gares <7 |

BTG = BI-28Y
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DO I ISR FA (Causes for Decrease of DO)

>. fafex wree #Aifice Terme goAge tad s A AE | Guad SR T {8 Faia Pleens aApd
7S S Qe G3R O GIRT = | AMfIe gags SfHrseas AR S ¢oftet @ s
Af ool 38 J | T Al qFT 1@ SIS G |

3. Al S e e #Afee 0, 9T FIATSI T A | FCT FAGS WFCESCN AT TN
SHEN@ Iad A e Sfev [edR Afarer @re Aew wifHew sifEmt 3w ART | w0 g9
ST ARSI R M7 |

o, JHCENHT TSI (ST SoT@r FN AL Trever Sfgwafer w7 afies 20 43 TO6! ARFCE (=0T 07
SR (BT @ SARACS AN (ATF Q5T IR | FCA AT FArg® NHCSCA AR T =A% |

- eRer SIEEH Aaiore AR fatge SEceaq st fdfy T4 A |  iF eawe® (Winkler)
*afe 0T | Ty 2Fe FEe(Il) WHZT (MnO) AR FIgs AHCee 7[T wifve =0 Wrerfe(IV)
SHZCE (MnO,) @ 7fFers =7 |

MnO + %02 — MnO,
«ftes Tof3fers TERfs(IV) THET BT SR sifte w6 Sfe . yEfEs(IV)

wHige e =@ Ayife(Il) SRwiEce Afkae 27 |
MnO, + 2KI 4+ 4H* - MnO + I, + 2H,0 + 2K*

Tl SICAICCE GG AR 74l Nifaweits [Relfie wta SrTeRe SR #Afirs w0 27 |
2Na,S,05 + I, - Na,S,0¢ + 2Nal

g sifawra snfacemErfe(n) s®@Ee (Mn0) W@ @ Soiwm f[fearnz g s =) faor

T | WogAT e AT TR I A fdtge wifgeecTa s el s aw |

1 e TSR AHPACEE = 0.25 e FIgs NHew (yrge sfwecs s &g s fi. i

s bR 1 FifHas u e e 1 2F) |

“fifes grge wfceacTd AR sfer PR @@ (Electroehemical cell) (PH fBIGR tg@e)

IR 6 felT 0 A

20 = ABT-284
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efter FpTRfee wifspce vifkwt, BOD

(Biological Oxygen Demand or Biochemical Oxygen Demand)

AL, S I (ORI AfCe FFERAT SR 8 A AqEII AT | G e 9F <707 78 | A=
4 77 Alfre R tea aeifee gae it [eifee w1 SRipnR Aifw igfes taa smdts
(T T Sfew ¢ 2ifd) Rezifere o | AHERA FEd o smidte Reaifere Fare wiares e |
SEIRE ({06 AR & W3 (61 2MidE [ifere Face (@ NHEas e of #Aifeq gargs SHeee
(AT [IZ® 2 | TS Al Garge SfFeeces wAfse @ A |

“Nfre TAfge Sgéi FeT (o7 ¢ Wiew *Mdee Rfere ware Arre- gage SfEeee s
e AT SHe bifgwl A1 cTeiereiier sifgees fsre BOD e | #{iffg BOD W Sr#sal, #Aifeq
PH, Sq@i7 ¢ 738 ~mitds aFfon ToF fex 307 | SRIPR wRel afem te *mides [eifere #6 |
e Srerar @ e Rearees s @ 21 ate e S A @R e | SR
EPTR A SfF TN SR FacE AqiKE At o omf [ewifers 271 93 w0 A
SfeecTa Afee @ 2 | AgEee 20°C orENEr 5 M N Al SgEi] $99 (o] At
frifers Fare @ AR GRS AHEH R OiF ARG e TIw (BOD) I | @TTY
5 e @ Y SIS T FACE AR S FCSR AT Sars @ 2|, O 5 W oy
&g BOD & SI*lfe BOD 0T | St =g Aifss BOD @3 I9 6 mgL™! ¥ & 293 Sfow 77 |
SR fAem @ #A1\ & AT 53%e WM i@ BOD @3 W9 1 — 2 mgL ™! 2871 &fbwe |

WHO €& AR #ifate seqeaifre BOD @3 9 6 ppm

T TE 4 0, T, 040
5days, 20°C

T A T BOD -93 W9 6 mgL™! J#0e @RIT @, @ ifFg afs o Saifgs tex smieda
e AT RS &5 6 mg SACHCR RS | 2177 TR BOD & ppm G3CF S FAe18
GFE TIF Are R | @ Trgle Al T efe 100 g ifce Txfge tax vaces tax apmfas
AT &y ARSI FHECTR AR 6 mg @ 21" BOD @3 N4 T© @ @ #Aifeq 7aeaa
Al srel @R | FRe “Mifire @R AREIE (o1 1w THifEe AR @ vEes (o) aptfes [
Ty Q@ oI SfAreeR e 27 1 BOD @ W (F & A, #1f re faige SfHree Tt
FOACZ A2 FOT TN & ANfa TR 66T =1 | SAifea Seser e BOD o< et e 9ea | feva
RATS ©F AT ZCE |

A ©. ¢ BOD 97 Tt @fFce «iifSg Seader

BOD &3 NI (74!) (mg/L) Ao Serter
1 I Ol
2 Slan
3 BTG ©ICeT
10 SIRIE
20 QA=A

<R “AfaHE e ¢ W@rom ifeg sy BOD @ 9 1 — 2 mg/L

BT = BI-38%
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BOD ~ffwito@ Fi=&f® (Procedure of biochemical oxygen demand or BOD analysis)
2T TS AT FAT A AR (6 =7 oe7 e «ivst w21 2@ i BOD e a1 =7 |
ST gP* : 931> B wIrred sifow iy uafs @rowe i gre g arTTT g3 @ 7 |

(5) 1 mL &6 T (pH = 7.2);
(2) 1mL MgS0, &3¢ (22.5 g/L);

(9) 1mL CaCl, &3 (27.5 g/L); @32
(8) 1 mL FeCl; 839 (0 — 25 g/L);

S A« (TR A T @19 - 9% Qe e HHifw e Tom fren st TrIte oY 79 7 | @N
g Iof o1 T &5 0.1 — 1%, TS (TN I8y ) @3 & 1 — 5%, T4 qe i &=y
25 — 100% /S “reeT At o7g T 27 |
OF 41 : AT AR MKy 7T 7| 5 WG IR W Sl I =Y e DO @ W@l 7 ppm | BOD @F
N M DO @3 T (507 @ =W O dilution water W “If = =g T4 27 | €2 B 50% ™ew
DO #ifzsrel 1 2 | 7 S @E DO 9F AT D |
WS 3ol SR YA G 2f e @rete (250 — 300 mL) T (@St T8 ©itereig I% 6d 20°C
SIEER A6 e @0 (7 2 | @399 TEE DO AR F90 2 | W 19, ©2 DO @I T D, |
8¢ «tst : =1 “Aifre Ao @ T (FAT M) 3WE 13 NH O FAT & | 9F FCHFT DO «@F AAfrer
WA IR By | TR T SHE I W SISO FAR A7 DO AR T4 2 | W I 9T
G DO @I T B, |
To3oF TEa e M=y DO ey Far =7 |

(D; — D) — (B; —Bp) xf

BOD = P mg/L

@2 D; = T DO
D, = 34 Incubation @< #¥ DO
B, = =g 77 DO
B, = =g AIf¥F Incubation ¥ %% DO
f = Tr =Nifes e fqafas Hifas sers
p = JIIZS T T ©iex
ARG ANFACIF TRET BOD e 341 =7 | @ BOD @3 #IfR19CF mg /L 7_T &< 41 & |

IR SfFeee 5iffAr (Chemical Oxygen Demand, COD) : i@ Sty g Stomaier A1 e
e 9@ (nonbiodegradable) I¥ At A RS ARG AT AT SR 7T 770 &7 T |
Qefets R oy =feiE s s @3 K,Cr, 0, (I SHEw FIRA1E ) ATASH 2 | 3T
IS AMLe wifie 6 | HfifRce Toifge Reares @y ¢ R Sy 786 smbRes QR §ey
ATAE TG AFFCS SIfAeE IS A Few sifewt 0 | 8@y @, @9 =7 COD @ W
BOD €3 S STl @ =7 | @1 COD e @ ted oty f Raarem @y «3e [Reares
A 9 T AFI (6T I8 e ’F | AAifre COD @ W I o et yacets 2 i |

BTG = BI-28
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AR wfETe siftwr 9 COD 2R=ig i afs

procedure of chemical oxygen demand or COD analysis

LRITT T A (IS M) eag 41 2 | TF AT 21T 208 5 — 50 mL 1T @3 250 mL Ffare
FIeH 92 | oso[ «@F 4y 18 N H,S0, @32 0.25 N K,Cr,07 @7 10 — 20 mL fNf#re g3er @ <=t
T | o3 TS Jced W 1 g Ag, S0, (Ferer seieeeb) «ar 1g H,S0, Q@ Jf7 @R 6 951 [z
B | GTe TR @ g =7 | GrwE@ Ag, SO, Aok Nt e wea @3k HgS0, ok va
IS GIZ© =) |
T FAE Aroat a1 =W a3 [fww sq@me K,Cr,0, & 8 — 10 5T (F@IET Ma=taa
Toifgfere H,S0, 9 AIgS (T FAACR G 2T BIRGH 341 27 |
egs et sTead @A COD el w41 =% 1 COD @7 ARMIOTS mg/L 93P A3 a1 = |

(V; —V,) X N x 8 x 100

CoD = L
" mg/

s V; = (9 F9e9E g9l wied (Blank test)
V, = (09 #1099 B9 WIew (Sample test)
N = (IS =0T B0 991Gl @R
X= FE Sy RS TYNIT ATS |

&t FEAHNT A(HCS SIfRA AT BOD #AFr1e G IPTANE e 5ifkar A1 COD AR 1= N0y 9ot

(Comparison between biochemical oxyzen demand or BOT test and chemical oxyzen
demand or COD test)

fafe aar afearere W% (AtF BOD @k COD @ 0y S 2I14%T A0 | GIaCd WioTe =0 <ol
ENIEIGIE

2 FPTAE Sfse sifzar (BOD) TS SfHees sifRAr (CoD)

S. TEIT SQIE 054 A Tifee Fare g 0, | 5. TINF (O G SLES I S AAAE qie FH0e
@3 AR I | ARG 0, @ #IfF=ro I |

2. G fRITICE 0o oY AT FY G (@ G RE 2. GRS f&orieR i s @ K, Cr, 0, 39%e
NEECEGE 2T |

©. BOD 93 @ R e e ©. COD 7 T fRferam =eeT
WW+OZM CO, + H,0 (CoRaER ) + 0, KpCryOg+ HpS0, co,

8. AT TG 20 ¢ A= TN LTS T | +H,0

¢. A5F FAFCET S OIS FTHSI A FAF 8. ToRTE TETeR T & W ST |
AT | ¢. TIETE I TG IF A S AT |

Y. BOD #3rl $eaFs Oita S84 1] | Y. COD /AT GomITes It 72& AR |

A Freida v

s, Seferdi #if"= COD 125 mg/L 93’ BOD 145 mg/L Sf&(G Reerae e |
3. TR PRSI AT T e 303 A 661 (o vae Rt &y 5 mg 0, ATAEH |
& s BOD %% ppm ?

30 = ‘j’é‘f—{(?o



PR T g

©. NEEF GHIZH N I8 AT COD1500 ppm | & Hifeg &fs foibia Toifye Rearemeary s
TCM] (9 TACHE &) O & 0, TABIE?

8. iv. FAMAItE (TR AT BOD 300 ppm 1 &fs 6 #iifre Exif¥e to @ Sitew amfae
R (i@ F© A 0, 7 |

xﬁmﬁhw

T FAN (I T A1 COD 125 mgL™ ' @9 BOD &1 M7 145 mgL ™! e Srgdl Tt
WWWWWW|

T (HICAT I87 21 COD «F TF BOD T I0TT T (F+?

TRR (0 AFE S DO UF T F AT ATFAINCT T AT SUETR (o2

COD &3 #fawiel 7w & “Aify oo Tege” el i oy |

s 2N 9917 W S99 96 BOD AT NI F(® 71T T |

vi. fSeT @eT Al BOD @9 I 20, 10, 3, 1 X6 Alfwer erpfost 1=t e |

*fifce gIg® ot E=miw, TDS

sfifce Fg PR GIA O 77 AR faige A @ [ 0w awe $4Efe =qie F40 (oitens
sifgrsrer faefE a1 TR 1, SHACE @ AR TYAR FGS (OFS SAMI FeTr 7 AT | “fifce v (ot
oMt 20T Pb, Cd, As @ Hg @& Tele Ca?t,Na*, K*,P0,%7,Cl™, 8 NO,~ wwgad ofiar
ACL | G G G ARSI QIRE & @y Flodmas 93 IR [ formg »fdfow | sfifacs Toifge
(ST® TAMICT G0 =S 705 (AITCTT e

(A R

Aifare AT cote SoAmitTR Jiw At
5. =% (Pb) 0.1 mgL™!
3. rEfrE (Cd) 0.01 mgL™!
©. W (Hg) 0.001 mgL™?
8. WS (As) 0.05 mgL™!

@I [vE srreta sfifvre [feg e mid, o—er s12dr (e SR WS g]res sAfiwraes e @i
%args 57 (TDS) (Total Dissolved solid) It | TDS #ifew fwarer s=rex Teme | widfis TDS @30
W =T AR fwaret (purity) ST T | TDS € 9% mg/L I ppm (parts per million) |

BTG = BI-2Ed
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TDS €3 &7 (source of TDS)

W @ *Nifce Garge smidf s | Sy Tt caes @t sAifire Io =70 | Seoteatet 2e-

S, To] B : ofTl, Ao (SRS SR Giai {ew), @reize smmif/sife e fig e 8
ANGIST |

Q. SIS TR : AT @ FreIT RV BB, TRWGISH, ETR, TR, AT G Sy AT
s |

©. TIAT 41y : ~A1f #7720 37 TR “18 A FAR AR 7o @7 I F#{17 w7 #Aifce fiflers zre
AR | QI [T e o 37 =@ W3 @, iffq Ree ey e a3t siofaee a1 3
wFe! {87 I TDS J*MIRER NTwd 8917 |

TDS ~ff : (5) T% TDS F=Ig ui¥e ~Affqe I-Aige F@ ©F TfEF (gravimetric) “fafste TDS
S A | (R) 97 TDS 7=y nf¥e “ifaw e Aifasrsr aas sy “fifgst € TDS @3 S @it
TR | AZ EPA (Environment Protection Agency) €¥ e Sw# TDS @3 W9 T 500 ppm
AEFOT TDS 97 T 1000 ppm O WL 26 ©icett, € ©f 1000 ppm 97 Q@ =6 G #Aif 1=
RISIRIE

TDS ~fFwta ereizet (Necessity of measurement of TDS)

TDS 9 &=t W= gl 500 mg/L A ppm | SHF AfNCS @ T G (BT TH AMCF | AiFrs TDS
Q3 T 1000 ppm O T 0T @ SRFR @ A TR FIQEE AR =7 | 8% T@rw TDS “ifce
YFCE J[/Ce TR @, T TAGT Ot 1ive TR R of fSHE@ T A 971 WS AT |
ABIFEIN, @3 QiR TR Soif%fen weew Wt 906 | ©1% Wiz TDS 2fawier 3 “nf s Taeaa
TR F900 2 | TDS AR erarerro[Tel 2eeti-

SAM/AE : T TDS U7 W 2fFa 7m 8 =T | ([\Iel, fow It qIoq W"ye 23 | oiee! fare Afqe
TS AFCS 21 | 500 ppm 97 T2 TDS AT AW 7 |

R. HfifNs AT : TH TDS W AMCe AT (@ = | T ARA A (PO ASTSC =& A Cofel
T | T IFEAR A 2B FAFAOLZIT A |

O, T QIR : AfCe G «i5eed e [We i TDS 2iwte =7 | 98 TDS wiea %P =Mifes pH 8
a2 =70 | pH ToR@ ~If=its A2 #Af ce Gie 4[e 787 =3 |

8. Jfafens/Fie : ficg a1 afaferweia Tze ~ifqre g st TDS Aiwte &3 | T [fey wtas
wwe! oy g Faee 27 |

¢. IFRW CR : ART TS, AN ggfere, wfE Tefire O Witw AN Ime 7@ eIte
M TDS @l ARl S{Iq=5<e |

TDS FEK 84T (Methods of Reducing TDS)

AR F5E oMafs TIRT T A Reediad I TDS vH 2 | G2Sl A8 Ffowy Jate @ (redr
G

5. FIEF RIFA : BRI I9RT FAC =IS A= TDS '8 Seiey are sl g1 11 7199 = |

3. fidre sifemae : @ srafete sitet #ifice it Sidtewy “mw w45 e semr sar =11 #AifS Sidtewy
AR T W 5T A7 g vEss AMPTIR W63 TS | 9oItd TDS @ N 31 T |

TTHE = P
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O, AMST : “Ted AfR 2N e {eaig Face1 TDS A AR | +{if) IeAge =7 I e 738 Mg

I IS B |

IR R : @ &fere AfTE @ Ige @ Hegs SEAFGITCT LT TS T4 7 | I o
(selective) M GG ¢ AT ATTF TG AGE @ (GF ICEAFGICS TN FACS W ST

5% FC | T &g A TDS T& =T |

A Frwda

3. AR Aifes 3 @ ofF 7Ty TP GR FChH =i fereram v |

8. 47 & 8 71 © @ & TIGT fNo7 = fafoa v |

©, AR FRAYRT® FYAT (AT A1 fe7 #11f¥ DO, BOD, COD Ges TDS Wi+ fefzy weee |

>. SR GEIFIR 2[4/ 0T/ M1 T I TGB! I QI IS AT I N |

w | 2f | 9w | DO | o |[BOD| e@ COD I TDS I
ppm | po | ppm | BOD | PPM | CcOD | Ppm TDS
ppm ppm ppm ppm

o.

R.

O

¢. fSts ATFF S TFICT feTfoaa T2 |
Y, TR 307 S TeemR o T |

q. & ©I5T fTeae Fea AAif qace ergfo/aime el T |

v. FfeoTR ANif vaTes afosia adfr T |

5. TN FIHT TG FAK 20T AF A Sams o] T |
efSrameTR Tt

S. #AIf I TAE 9T 5T IS THFIAT T |

Q. AFGTER G TP G5 AT T51 20 |

©. AT TFMfS 8 IRF Fayiva Sifert Torgrarg v |
8. *Arwl afewte I T |

¢. TIGT 20 SoBIT T |

V. @8 5T e S #Aif qacer epfo/wme T T |

3TfT =y

‘j‘éT —69
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@ - -

@ e I Te FaIgs SER AMF OF QS SAACSH I | OTF ALHCA DO @I-T 2 T4
RN

TS FAGS SFFCSRCTT AT STl @ BTt Toft fSardiiet |

S ST i L A1 0, GF FIATSIZPT AR F0oT GG AT AT FCH A7 |

G R SI3GH ~afere wiifa qarge sifweeas Afie faefy s a7 |

“fifce TAfEe TTat T (6 ¢ e ML Rifere Fare e adrge SHe

ST 1o ARG S(FCe HIfRAT 91 BOD ¢ |

“fifre THifEe REaem @y 8 RTe Sy 1ae *METRE SRR S ARSI (6 SHee=s
vifEmics eTRfae Sifce bifgar 96 |

(TG AT T 0T |

‘ Fb IS TORA-Y.3

Hf% Teww #ieet 5% (V) oz e
S. SR TR A AFERT NLE AT TR = 7 763 41 [ee @f | @ @7 Fier 92
3. offfSsr pH @3 1 7 97 @f4 ¥, AIfIre Fage SAHTEH 4T |
oI, #fife TDS @9 9 % g, Al el @l @
3. (P 4T IS Alfere garge SfHees (DO) @1 ARSI R 36 |
5. W& 77T 9. (&9 3%
oI, ToORT&Y 73 q. T QST iIF
O, JIETACAT 2T ST AR AR Tl Fo?
<. 0.10 ppm <. 0.05 mg/L.
€. 0.05 g/LL 9. 0. 01 ppm
8. A FA T Ty Wi SN =T
i) Mgt i) Ca?* iii) Fe?*
f0oa (@Il Afow?
F) 18 ii Q) i @ iii
o) ii 8 iii 9) 1,ii 8 iii
¢. EPA @3 s 2Aiface s TDS o7
<) 100ppm %) 200ppm
) 300ppm ) 500ppm
Y, AT TR TN #Afrs BOD 93 2RO Mar Fo7
3) 1-2 ) 3-5
%) 6-9 9) 12-16
q. TDSYF &4 T=H-
%) g SRR I <) wifTe
o) CIBIACR KT ) C.F.C

BT = B1-2¢8
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Q@ o e R
o gy Ty @ S VIS AT FACS AR |
o (I QS AT Rexwer T3 ef e I Face #1703 |
o AAifaa AiFfos 779, AT 73 ¢ «F 2o AT FACO S |

T | o, ot e v, SR o

% mﬁ'@"f (Water Pollution)
M @ T (O A TR e & 79 @6 FieTa T wlosw e e v

O IF Al el qce | ffegy weergr f[fey ot #{ifF qaets seeifre Sz | @5+-
> | oI @ @I @R (STe ITRE Q3R T8 @SR RS S T MGy IR &erer Aifes
TH7 wFfodq Ol 21t 7SIt AN 78 0 |

Q| o T S-SEre, SefEs, SRifkes, AR a3 S Ffo, w96 A AT whewd 189
fieea 21 7o e |

© | “ifg g [Aare e TafRfen TRt 799 @fba Toem, Seadel WA ATIETS! AT O SiF
AT 7T I6T | TS LGS AT I AR I AW (@ SR{ZR AfT o Felle I3[
AT FA (T2 SAZICP AN 730l 0T |

SRR GER R
e SRS SR T A S JACR TG | d:¢ T IT I8 AT wuff ArE ATere 3R wuft AE fe
f5 =P | AR AR vo% i ufie | A gETE SR 92 AR | TA- F) T @ Y IR @

) AIFeT P |

) T =i 38 i

> | TN NHEAT R | IR RS © | (ST Mg 8 | (AFHAIRE TITF ¢ | S & | (S q | SHIFTEAIR
b | FHOFT 4T

¥) el e

S | AIFReF QAT R | T AN 739 © | AR 2Nifers 9= | 505 Qe AT SICEIoA Fell Jee |

S | AN AL JRFE 77 Al ¢ gy S ey A g Faue ey Facs [ Ay |
G A AR *x@ree [ #Af oI I9RT s a em w6 =0 e Twee foy gqe
ARy AT |
() See *mief (41g) @F Cu, Cr, Zn, Mn, Pb 8 Ni g7t #/1fac wfars 37 |
(R) & i, N TG SIFTC, GBI, SHINRCA WAIRS, SAAZCT o1 Fog10 AT wfgee are
(ST T, T M7 Age AT I AT |
(©) AIfF 7ATS ARFCSH 0SF AMILF (ST (0T @~ i =7 |

BTG = BI-2¢¢
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FRitgR SReET: g Iey TR 4o I, (e, eI, [FoH, i, T8 Iey, ARHRE, F,
whowd WIRTE, (oo, T, (CHHET AW, FIE 8 FITE TG, SN FHo e Texfy Figr T Z0e
TR TR ofifare et a | T AfEce TR 8 S ey wEs aift @ Sfew «ie anptnfee omed
WIF® =¥ | Ay AN efif Reeis S TR @=el S0 NFAR AR Awfere @B weas osmid
AT I | WS T PR 2o e ety aw epa Afiied (o) aemfas smif AiE s i cs
RIS SfHeas wAfaser S AR | T A pfre 27 |

9 | (OEET Mid: (eEHT *Wid ToT® FeFq | @IW- Pu, Np, Am, Cm, Bk, Cs, Zr, Rn To5ift | W
S KT QAT AR Sy AWy e, oA gienf, [fey «qee o|we ¢ (ouiEy WEwn,
e pEl Tor RIT T AT | AMT RACGTT MY WEACEIASCT Tfen 6 efife aRel e |
Qefer TR =97 QR TS Bfew @ dife (ired 7o wie AT I |

8 | BT 1 IR QAT & (Pollution by Pesticides) : TIFNITE R & Sce @ AR
AfEIRT IR T =W O YJ AN AR (NFFE a2 I G @RS S_REe g™
GRS 0T AT WA T FeF 2® = | WS A0e A -ifEMze 327 g wer tffe 2o Taee
It At @3 A1 7fTe =7 |

@ | SHANIEr: Gicea Jiad & e M sremmr 4! dwe | S e TeEeTes g SrEE Tee 1
Aroe S IS VIRT 41 QA | ST (A forsfe Tee Ay TAlce I 70 i oreisiar 3w =1 |

Y | 0oe: e (SR B AT (o Fe Treter Tfew @ elifaq S e« 6F | (5 Afre S
A TR #1fTe IR AACE FIAS TI[ T 2T | T FIG© NACSCAR AT FCI T |

q | wifie: fig SR e Tey wifTe Trice Ao e S ufie 7@ wifTe 3R siEele e
TR WG |

b | WO 4g: (FTC, NS, e, Wi gopi «if re A e Tfen ¢ eifd Foo <o
T | T MM @I JR AT | AMIHEERA NICT AT (AR T Q@] AT A O AT T
SN RGN FIHCS T Iy W60© AT |

A el ae

> 1 AR Rt - <fRSTe TERE e Brtter, 9ffg, fiw, SRy, Tonf e ARTw Torg
GFIFITCRA R, efRreTa ToF 4® FT IR GT7d JgJ WO | INT [T Qa7 2ife Fa 93
A7 ST Sfew @ elifelr fufeers 7 | Sfew @ o eiifel sibaa weet #fifw RwasT 78 =7 |

| I AT I - 7Y A6, (ORI-5F, e, $ Tonifres #Aifvw gdtes wifres 9 wAfasier s A
Q3R A 1Y I& 27 | oIt #fifF e &3 |

© | R R Y : 2R SR e g S T GG #A0g | IR BEISTET A FI6T oA o
I | T A1 R TR S |

8 | Ifif @, AT K 8 ARG TGS W : ST @1, T[T KT 8 e *¥ elfsfays o,
«f5 ergfen e fFRTE TR 0 (A TR | 9IF FECT Ao 73T 906 TG | e ot
“fife TeTetE e g Wibte Tedifre f[ifeg to @ Site e MR Aifars fer wifem wae
O | J(BACST T ARG VA T & | @ 77 Wfbre Terifrs [feg gadny sepmnz air @ g
sfodd @G @GN (T, Al, Sb, Cr, Hg, Cd, As, Ti, Pb, Ag &9 Gl MR “A1fCe 5Iee 20x ©-54C8 (T
T Q=R AT 73 <617 |

¢ | STAAIRE wgRaiTe ffe smid : siarhifia sigRaTes sy fefe o=, spassfas, fare Seimme
sffferce e #fifg et 96 |

BTG = BI-2@Y
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WWW (Arsenic pollution of water)

oA @G w&T TAmE | Jere oy FEm ¢ wefiee wieie @ s A | arghes Afia
(ATF AV FEHF TG AT THIICE 2T FCF | OCF NI A AGRF = 2@ I
“fifa, R T -7 ~Aife Mgea | Weiae 93l [Kare i | wfs Marw aze s M9 199
T | [ V@ AN A Q= I FZT TAGF Fho T | A @0 Ngae AREe
PR ARETE W fw 7ol 0T |

et BoT: [feg fmr aar SRS g-oeen [feg w9 e | =l Mo soffiees s @
AF | AfREER (5 S A 75-80 o+t f[ifey faem Sofgs 2ite | s Sow e AfY aaifes
QTR I HAS Alfce gaIge = | R0 NEHAe (o ¢ Wed Tox HeAR AT | A
fafeq «f e @& SNCIARZE (As,05), NETAARARET (FeAsS), @RS (NiAs) Toiifw wAfcaee:
IECR | S AT SR e @ fonea | e f[feg wfenes wes oy wieifas
RTIT O=AT 2HifTTe et 70 | AETTFT ARE ifETEe IR w e I9RE, AEE & TR
(ACE 4 EM, A J& FeT A= ARCICT WA 2T T | AFTIACR GorRT i shea
G-eg Al TraieT wreifys AR Jfa (It | 9o g-ey Alfea B Wb (o (oitr. @R Alfre
i Wl e R | [y FoamE S @ ¢ R Jrea T et @ AE | @R
ey HAifce Noe S ad w617 | i e Tre Floda e @ AF | @I @ Affacs

e gy @ (WHO) @7 e o sreidt #ifecs sieifacss arsiv i@t 0.01 mgL! oieageisr arit
TR | WA (TR N FARH AL 0.05 mgL! € AT @ FRH6 (ST FAGCoR Afere
e AR 0.25 mgL! | G 478 SRR ¢ Smeme | qae i [fEeE A sem s
JIFTICATH A AT WS @ AT ISR &lF U (AF Q 37F | G N 9SO S & A
TRreE SN 8 fFear @er goited | [T [kfey o e, s, siewtor, fofer, eigen,
RTed AN I egfo QT T THER Toq1 TP (F0US HACR | NG B TR I20d [0 A
28x10° kg SR e TG |

Aife Sieiae v st

GRMR ETE 75 T (R A1fee 0.05 mg/L) @ wieffas ey sifirs fifire e @ =iftw
T wfg Al wieffe G Afkes 7o e G @7 Rafem et @R 3@ =) aw@ Aifw
TICT A AN B T O G AR Ffoq AR T S0 el @1 27 |

TR CRA BoiF Wiffcea [Rfey eoemz:

S RS A AT ST WG G2 G A FI ST ey w1 Tfew (A0 e A I
e qroq TR TR *AE 4™ | gHe AN GREEd IR (e (e oo 0w e
ISR T/F S ¢ ANERIM doR (T | AETe AT TET el 8oF [y deomz
fmsror-

S. T V-2l A14ig 27 3R Oy wiere =3 |

3. TG IR FRH TF 2 A P (AL T |

©. PAFEE eWZ @ SIS @I TS 27 |

8. ACIWE LI TRRRIF AT Wl (71 8 #FFfeCe emited 2 27 |

¢. 3% (FTerm) 3 ISR T Ao 21T ¢ QIS AFS ] |

b, FLIPT A 8 (MRS 86« F I |

q, (MCRF 90 9 (74T (T @ PCFA g I @1 918 =7 |

b, ¥ RSg S 5o +Ite A |

B0 = *BI-2¢q
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fom : oo e aer

5. AEIE A@E@ AR *6E & Tge! @Al (¥, TG AACe AT Tl Z0 A 4R 067
(TR TP 8 S FPIRPT AT |

So. fereitaa Wgfs (@Ue A7, «re T I Gk e Frafe pafte =7

53, ACIER AT e AT ILAZ 2T 8 TP’ 8 NI FHCaa IS#iT® 7T |

3R, ACHFT &I AR FHAE @ T | AT g N A 2= FACT ACZF NG
o = | Sfowa Sl 2= M To7 #4€ 2o AT |

AT A BT 0O T (A0S (T Srays! @R FA0® (A

S. S vfEe #Aify A1 a1 12 e e 707 |

3. M sy Tt R FACS JF QIR A BT T (400 A |

0. B! 8 LTS eyfE NFF T3 AEifTeye 1 ez [fee Fare 27 |

8. g Hoaeme ks e BoaerTa IR ATCe I | I T8 BTG Qe
A Fer |

€. AT @I SAFS GAF N2 A Y& AT 8 fBFq A_RE (40 73 |

AT e e oy [fey (e s wiF:

%%y FE (World Health Organisation, WHO) oI Siat #iface Sieifea s 1ediss Qzecrely
TG 0.05 mg/L R T@IS! I @M T@ 0.01 mg/L | [eew [feg moam siface seffaess @
SFHTNT AR W@l N7 SR of 067 TARfITS Rt 297 |

At v.>: [Jevw [feg mom sifSte agetarer setees st |

ot Aifre SwiEs Afare (mg/L)

STCEA TSl 0.01
G 0.007
AT 0.01
FSr 0.025
U.S.A 0.05
JeETC! 0.05
SRS 0.05

A i

S. AT vTE *MItdT 9T ifera! eFgoF |
3. S At Tt fbfee o |

BTG = *Bl-3¢v
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©. AR ACHAF QO YT T2 |

8. THRCS IR FCF AENWCR A R AGF@ (eenete s w@ e =gy «ffEfs
3R RS fSPIRTETF FIZN TICF GF6 AT Ao T3P |

¢. ST e e aeTissia Tergeem o1 TReiR I WeAAG Je MR Alfee s sar
el 9@ | ACHE 780 GoeR TR Ko @ e ¢ 0% @ T I J s T
et e o9 @ Sifeel Qo T | 9T Alfre JeiEe SaAfgfed IR S I
effstawe toft e |

o T @ ﬂﬁ@"f : (Industrial waste and water pollution)

VTS (OIS ARTRITF 8 ACAAGTHIT TaF AT | (OIS TIF AYR (€O, CAGIETI, SPi #wid) Aface
TGS ACF | TR IO TEIE (4187 S, @, FRrge (G, (e, ammfae
) HAifre F_Ige SRFR AE | JIFERAT 8 O3 JREAGHIE THHA Sniedd, ¥ig FRAET
Terfifre qeara AT oy Toemendy Seog 2 U g wfelie [Rfers Aite | ariers g o%ig (o9 @
TR FIRE, 6% AW I T4 T | NG G5 @R T A9 @ IeNINE JIAR S 57 Ao
fyeorael a1 =7 18 FRigey | afefb g SRR S=T #1235 @ pal Aroe 47 &=y e Al 9= 410
T | N G W3 A Taite e 237 | W3 fifrs a3t g Je | fog apRfee smid aece (IeTREE
A, (I (I Figraen) A engfosers Ruaifee =7 | wreifte Sgw armie afey 91 e
e fReafere 7 qae Awd wepfee =7 |

(A58 (DDT: Parapara dichloro diphenyl trichloro ethane) SIf¥l €9 (VEFIE, 7€, FHEHR) fifqre
fifere =7 1 | e efsfme TG & 47,000 59 I8y Soolg = | O 0K @EEerT gy qe,
Breifa ey, wore B, Ay afmese e e gifte g 757 @ite [:9@9 w4 270 | v oo A
Sita SRS Sreifa g (At afsfa & 21 e 9w fioR seifaeifss qe samifs Tice @@ 27 |
TS (G, @€ @3 TH KGOS €19 ¢ FFFa AAFeE S A | 3 &g I57 @ @i AT
Ve 7 | yiEe AR ACAEGSe SiHeEs fGNe (BOD) ¢ (FHae wigess fewe (COD) Jfa A
3R GRS SHET (DO) AR T A | AR Tig Afre Moo gaey IS qrge
SFTECR AT @ A | G TR (FIAT @A F IAFICETS FRAG© AHCSCAR AT =7y It
O PRI S |

R SR (AF 7N A e 2eqm &y A oref vRer 96 | o *fets Fe @ afas
*fere FARRS T I 11 R TeAmg @y, TSR, (refiE e, tow e [feg
TR A Aot R TR w0 =7 1 9] ey Al T wAifww e fes At oo g
IR | OrENE Jface Alfce SfwcetEs qIRye! J5 AR e HAlfvw gatge e A Zo AR
ARG SIoNEr Jiace A SfFres A KT A | SN Jface #ifce S qrrel Ze
A | S e ot Jiace #fifee Ruprs G et famm a1 T =i garge st
sifrer spifa e S | Rt fem faa Sived wifve sifweeTa e &7 1 w6 SN AwErrea
FRrgs SHTEa A ZT A | SfiE SHNas ¢ FRge SHETs A F 2eq e aifew
PRI ST TR 217G |

5( i e wﬁs ﬁ)a ST o e (e gmre A e s e e efsam

s, ForFs srses FRrEedia oy @it [ve R i s (aform e 37 @R a7)
3. Pt e e Sfif s T Q3 FEees FRe e R Fh0a |
©. 9& REFFRT QRS @ QAT ETFEH A (@A AFSHIT @RS TS 7 |

BTG = BI-3¢>
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| 8. TR P SEPTR T A ST 7] T Tole ey efforam efeRe Fa0a |

"ﬁﬁiﬂ?@ O] (Effect of water pollution)
AT FoF N G | &S S ite 2—2%%9{1%%??& Q SAf vy wT WO 1, wATAR

RIS AR 0o AT AT TR & AN Tore AT THAWE | @ A3 ==
G SRR SRR RO 8 IR G @I ewesd MY | WG] MRS Al GqEcEg ww
TROF TR {GA | A e @R ey SRewe, ATRbREEe, IEE, IS, S, SN,
e, iifre Fe wive @AGRIM wwew | @ w@ea @l &1 #ifics e P Sae q@em
=15 9o |

fifeg antafae Tamitas ~ifre ratge 26T™ 0 AfTre F&aR SRFTed (DO) U7 AR Z0T 906 |
e @TieT = (DO) €T T &2 @9 | @ TF 4 -6 mg/L TS AWEH, DO NFI IR T
TrETer efifr @ TreTer Bfetha QI ey 27 @R SN <119 ot fRoIe Ieiead S =% 1 S s
T Sl pH S b.¢ &7 FCD THC Qe A1 AT SICaely 0T A0 | HAlfre Sidiened g
oIS S T R = |

“fify fafey wter TAmiwabe 7ad, @S- AT (Pb) &iT® AR el NETHA (P {8, aebi I,
TEAT® 1 o FWIH &3, FRrerra FZfEC R 906 ACH | DI (Hg) SfTe 7aees e A6 gierer,
T[S 8 I SPIG 20X AT, GiEATel, Afkay, T NErEa wornef I Tenifin 9eb A | AT IR (Cd)
VIR T TSI I, J@ ¢ e wellie e [ige zew, wigw oxw vewt ¢ wiEga g
7R e 1 AR iy @t ¢ @i Soieefa affE =7 |

HAifTe FACHE TAER T AGET YT 897 A [RAGTETe 2o (78 SARE | @ ()
AT CHT AR, () TS TGS A7, () P IRGEW A, (8) TG IRGW L[, (¢) IPVRIZT ©F
TR O[T, () T TR O, (q) I IRES O[T [T ©Ied Sraedy |

@ HF-ALFA ¢

o AfE @RI (ST A1 AP AfRSTT 0T 79 @ff Gera To woda ger {E wa o
St AN 78 0 |

o Al M TR YE LR (F) NG = 8 FEA 6 (¥) AFhoT T |

o I AT T 8 ARCICE IS ARRSAE Ao el 0T |

o T =Y MF (WHO) @3 s fqiemr sttt »nfice seffaces faarsw @ 0. Img/L, «ieagers
T TR R (TR SAE 04185 st (40ppm)

o Alfea IOTY AT IR 7T WF A G ARCICR Ffowa AR et qae” =
XA

o FFETFT o @ TR GRS 3G Wi T I T | FgHay ez I 2K (@ INTRS FAPR
ST G37 AR [evae v 7w o2 igae |

30 = ‘j’é‘T—Qbo
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‘ ﬁj ANIET THAF-b.9

#f% Terw #ieet 5% (V) oz e
S | JMEETACH AT ATCS AR A FNar Fo?

%) 0.01 ppm <) 0.02 ppm %) 0.03 ppm ) 0.05 ppm
3 | WREf$T ©itF IR e qacea &y [-

<) SO, q) CO, ) NH, 9) H,S
© | SRR FRT Al o @ aba New 9i?

%) RNA ¥) DNA ) ATP ¥) NADATP
8 | (I LRI 7P AlfTe FArge SHreeTa Al 2o F6?

) ST I %) te) IS o) CoEE 7R q) I SO 776
¢ | (P FIHC AANE Y TR O WS FodaF?

%) H,S <) NH, 1) CO %) H,S0,
67 T G 3R & 8 q TR AT Teq -
(AT @ FIR IO I TS (I oA

(i) CO, (i) CH, (iii) TRRIABI (iv) PbCl,

Y | QF WK (@ AR GIIO CAGIRT @i, SIel gy, Foer fg @ (oGt g 28te
[CRSEX

) (i) ) (ii) ) (i) 9) (iv)
q | IGNTST AT fearier =
(i) N, 27 (i) O, T (iii) CO, 1T
e @I Ffow?
F) i 8ii ) ii 8 iii ) i 8 iii 9) i, i 8 iii

BTG = BI-Ud
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No—v.8 RkICERE

Sry

Q@ o e -
o NPT I R ARCKTAT ©F G FACS AR |
*  JELT-ANGAl ©F AT 8 NGIR! SIFTG FFF *MEFAIFACS A |
o STHIFACT MR TS 8 FIRCFF N0 ITF AT FAC© AR |
o  IFTE T FIfFC 2 ©F IR FACS AR |

E% IRTE FFF TFS TCRART OB (Arrhenius concept about acid and base)
SRR 74 AT Sbrbrq TBI0 SITE FReEa eeal e |

oE I : (@ T JMdT WY IS AW W @R T faee [ 2w 3micee
SR (HY) &mi S0 SIonees W 1 Sif1e 961 | @=w- HCl, HNO3 H,S0,, CH;, — COOH Eerifi |
HCl + H,0 » H*+ CI~

HNO; + H,0 —» H* 4+ NO,~
H,SO, + H,0 - 2H* + S0,*~
CH;COOH + H,0 - H* + H,CCO0~

RS : (T T QIGHFE TR A [REfers 20 2@ AR (OH ™) &AW S SIeracd e
30T | @ NaOH, Ca(OH),, NH,OH Tyifnt |
NaOH — Nat + OH™

Ca(OH), — Ca?* + 20H~
NH,OH - NH,*+O0H~

SRR ©g W0 (@ 7] WIFTC @iy gace Frfernd Ruifere = epa #Afisiea HY Seog e ot
SIg =1fT® | @9 HCl, HNO; , H,S0, T95ifW | @38 ([@Te Jace S A H SIRe $=eig 303
Sf Ve SifTe | @, SpifieE wiifte CH;COOH | S iifite (@ 91 e Se J3c AR #AfRwies
OH~ TeAF S0 ST SIF I | (TGTE O AT OH ™ $eolyy I SR videT 193 | Grgrey, Ol
TFEE AR JACT TR qR GEE FRE Ty g Sefwe [Kuifes =71 @w@ NaOH, KOH
Foif Oy e @ NH,OH & 9% | SRR Tediwd a4 ¢ 2o «ft sifm seeifzfers
SIFTE =1 430 FTT TS Al |

SRR TSI LT

S, TRV TSI HEE BIRGH & SCe TSI OF I SFACEF gai@t (el 1 207 |
Q. NF G QNI [T (ST IR |

©. (I FI SER N HAT O G IO TGART AT T A |

T = B30
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8. TEIY FICT 8T IZ FIGE A6 NRACRAPT TOJ1H AT F4T I |
¢. 9T ToIM By T JAce IFA! 4T FFA SoAfFfore [feg @R 95y 8 ¥y 2 Todmd
STIRITAF PR 0 AR |
SRR TSI Ar@e! (limitations of Arrhenius concept)
aft Sy Toqm Trere Ao @foye 93 | [0 «3 stga oy Aae! Suard w4 7@ |
5. @ TOIM PACE, (T (I SHIFTC AN FIEF GGG Sty Jaee w2l e |
. @ OGP AR SR A A (I QIR ITC-F7F @ RIFAT BT 787 97 | @ ©fof
@eer 36w NH,Cl 20 =7131F NH;(g) 8 HCl S22 27 |

NH,Cl(g) = NH3(g) + HCl(g)
©. SR ¥ WCo, SitTe AifHce [Eifere 2 @ @BT oy =3 ©f & 78 9ag H,0 93 e I
2@ H, 0% 189 303 |

HCl+ H,0 & H*+Cl™ 4+ H,0, H,0 + H*+Cl~ = H;,0" 4+ CI~
(Neutralization reaction of acid — base according to arrhenius theory)
A SIF T ¢ SlF FRSF ST FICT ATRCE e I a1 @ A Teolg 0 | IR S
iifTe ¢ g FEE FlRecel REifere 2@ @ HY 8 OH™ WiF 67 «3 92 HY 8 OH~ “’_™[es
gfire 3 H,0 S=Ag I3 | (T 4-
HCl + NaOH = NaCl + H,0 (H* + OH™ = H,0

A e

5 | pH @3 N T0® CH;COOH SUIFTet 7 v $IF @RI AR 7
21 NH, ¥, Na*, HCOO™, 93% S0,2~, ST (A WL (FAI0F Seild {ae FIA IR (2
© | AwT T, (i) g witTe, 7 SifTe

(i) O FITS, T FI7S |

W—WW (Bronsted lowry theory)
5520 JFBICH JNEHE ¢ FTCA! 2=}T SLq WIFTC ¢ FAT IRGF® @ ©F AF FE | 9% ©F JACLC-
TR THICT AfOS ITZCE @B TeImS I | [T 93 TSI T e 8 A Aew!
(MG RCAI-
SCEF R ¢ ST AT N G QN AR A S AifF BT Wi FACS ATF | @NF— CH,CO0H
O3 JpfTe, TR @it (@5 9 FA0S AF |

CH;COOH = CH;C00~ + H*
FRET G : FRS T AN 96 Q@A AT A NF 2O (AT 4ol FACO AN | SArAed
NH;, CO,° 2igfs s SR Q7T (BT 2=e T AN | (T,

NH; + H* 2 NH,*, C03%” +2H* = H,CO,
LI ATHCA AZ T (@BF ST QIR TS T (@B AT | AT TR Gof ey (e A
e ST A2 ST 20® AT |

30 = PBT-200
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TIA &F @ FF (Conjugate acid and bases)
FACTC-ATCAT O IFTC @ FRCHF N 7 7 =0 G5 @6F (HY) Wi oW | ©fF g TeameE
(BT FAET TOIMS (T | AR SIFTC 8 FAFT TR R ST F40 07 | TAT-

H'
e @ FEFIAHB =H + B
+H* arfre (@5 WEE

o e S HB @i wpifre | e «ft HY v 37 @3z ¢ B~ @6 %Fs a7 @ft H gz
¥ HB @iest wiefe® 27 | HB @ B~ ~wid gfox sy il 2tk 36 (@li6t7a | @ %@ HB =Mt
FEE BT O @@ WP Ik B~ 20T HB WS o7& S

SRR FRAEH TGl
(I SIFTE 20 T (25T APTRCCR 2 A AT TR SItF & AFied Nqaat 7S 0 | TR
H,S0, 93 Sg3=t Fi5s 2@ HSO,~
H,CO, 97 SR 19 201 HCO 5~
H,S0, + H,0 - HSO,” + H;0*
wifTe EERETIREES

SR A@fTes et
(I FRACHT L GF0 (BT AT T AT ANST T ONF & FRCST NG SIfTG 0T |
Tmrgge : HCO;™ + H,0 —» H,CO; + OH ~
HEE SR SpTe
HCO; 93 Sg3&! 9ifte 2@ H,CO; | T8 HCO; €3 AT @ (A5 & =0a1 H,CO; “ed! T |

Twrae : HCl s INH, @ ifem NH, Cl =2 g3t NH, * @ Cl~ @i oifde =7 |

NH; + HCI = NH,* +Cl-
« i@ HCl - @lios wiq 963 Cl - SR Afere &3 | o2 (@5 wiel @@ HCl @it Spife |
SE NH; @ (&i5T @zt F@ NH,* SR #Afdqe =71 Joqi NH; (@i5T azeet 377 a1 «ft a3’
FE | QA Ao NH, S (5w opief 963 @ €1~ i (5w @z 963 | o2 NH,* <mie
T @ Cl- IR FI9F | Ok JTE0E TodW P MIE 8 FEE =d ANSqq TP

pa
ARG |
HB=H*+ B~
T (AT FHE
A"“‘ h-..-“-
e ."' g = -~
,o' -* ‘~"h ‘-\.‘
4 L N Ny
’ ’ ~ A
¢ NH,’ e
+ A, NG Eo B ARG L))
. Y. 0 ’
.~ . . +
. . . ’
R .- -
-~ e
el

foa :aﬁr@emwﬁhqﬁaﬁscﬂmamml HAS @15 A% IR

BTG = BI-2U8
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TR SR FEE Lo
@ o FIAR (BT OFir FCF Y, ©F QZCF & S AW TG 2 | oA SpifTe FEe &
AF© ATF fEms

pIfTe, + FEF, = WiTe, + FE,

H;0* + OH~ = H,0 + H,0

HCl + H,0- H;0"+  CI-

o &G Wit (@5 A T SR FE ¢ AT Fiae (5T 4z I Ag7w «fie oAfters
R | T {5 FCF PTG @ S AR AMCE | SIS AT g3 SpIfTe FIeea 3o
1 T AT I |

IR ITC — S LoleT
\% v
HCI + H,O = H;0" + CI

0\ )
SR SITE — FEE P

wpifTe @ F7e o7 ¥ (water as acid and base)

@B Q=T qco TS IS 433 mid fog fog ovem wife ¢ wiwe Tox o1 Fie F0e AN |
q Toud smrd I | @N- A SpifTe ¢ wiRe Tow &1 e 07 | A NH, a3 et &
NH,OH 0% ¥ | «Tq AN NH; @& @5 g NH, " =i oifvers 25 et aft @< sifee |
NH; + H,0 = NH," + OH~

qIT @F2 H,0 79 HCl @7 Ao fifew w0 o4 23mifemy o ¢ @eize o «ffe =7 |
QT AN HCI (A0S (A5 a=el ¢ -SRI Sz (H;0) #iffere &7 qeet «ft «his =< |

HCI + Hzo = H30+ + CI -

A it

5. 069 JTETT AT ATSTH0 FIACHH AGIRN WA AT 8 ALFS oY |
(¥ HCO;~ (%) CO3%™ () OH ~ (9) HPO,*~

3. Srgiie RfeaR st sniftTe w7 e e e |

(i) H,0 + NH; = NH,* + OH~

(ii) HSO,™ + H,0 = H;0* + S0,%~

(iii) CH; COOH + H,0 = H;0%+ CH; —COO ~

(iv) H,S0, + CH3COOH = CH; COOH,* + HSO,~

(v) H,0+ NH,™ < NH; + OH~

(vi) H,PO,” + H,0 = Hy0* + HPO,*”

o, A 456 T wid @ ?

8.0H, S0,%7, HCO;~, H™ NH;, H,0 9% S&%! Sifests F 23 ?
¢. NH; , H,0, HS™, NH,* 99 <l SFReeT 201 ?

v. NH; € H,0 @3 W&y 310 oF ¢ Fla S5 I+ S (e 2

q

b

. NH,*, HSO,”, HCO;~ JF00T SifoTe (& ?
. HCO3-, OH ™, €057, CH3C00™ JTCTT FITT (7 ?

BTG = BI-2¢
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pifTe 8 WWWW (Lewis theory related to acids and bases)
S50 JIBH & T F3A (G.N Lewis) 3ETRGAT S fOf6re SIFHTE 8 FRE (6T &WF FE | ©fF
O PR @ e Q@ A AT & (FF Q@oF I AR (AF QIS T 205 A IR AT
TG IHA N9 FE S AIPTC AT G2 SIOTC @2 (@ AT @l 7 A O (e @
ARE GRS T& SCETRGT AW B A ANCAGT 5T I T SIIACE I [ 297 1K A |
@9 BF; |

BF; + ¢NH; >  H3N:- BF,

A wibTe  FEoTwR ey Rfwere smrd
LA FET T, SITE ZCET JEARG Lo Q26T @2 I ZET ARG 01T Wi |
T2 «fTees SwiRgel:  AICl,, BF5, SO, FeCl,; @9fs 7% | 93 317 @1 I& (WY TG =0 7% |
FIRT @ I @A Y 2R N2 5 27T |

231 SIS TR : NH;, H,O, ROH, CO, CN &9f® 231 19 | BT 4% 7 (el FCEThgeT oI A
TG (GG ARG WICH T |
[y

H:N + BF; > H;Ns— BF,
& (@, NH; TERGT o A FA1T ©f FI9F NG BF; SERGS 9 Q7o F417 ©F 9F |

SR F RS SR SGE N AGee G0 NeNe ETRae (S Wi | @ e g (el
I SIfTeR afeg=IN | H SR @1RT = =0 NH,* oiwe o =1 @3 NH; 97 e Seeege
(@G AT H ea A g6 @8 NH, T SiEe o109 0 | 397 ©g 9Pd @oitd NH, 99 o7
BERG (SIS (FICAT SERG (ST A2OF Wi FACo T NH, %1 <5 27 |

NH; + HCl = NH,*CI~

NH; + H—OH = NH,"OH™

(Acid base neutralization reaction according to lewis theory)

BF, 935 5351 wifte a2 NH, @6 3% F19s | @i oy fW=ahest epiw fafemsr 96 | 72
BF3; + ¢NH3 — F3B « NH;

A IPC 2T FEE e [fgarenrs swid |

T2 ©UEF AT (Applications of lewis theory) :

>, GOE ST eI [ (B W Wi <06 = |

3. & i grRese Seifgiers oIt T |

0. { ©F TR 4Ie] THIIT ¢foTd FREY @ TS THIZCLTET TZP AT T T |
8. @ ©F ST AR T NI T T |

T3 OLEA AN<@S! (Limitations of lewis theory) :

>, Wi 397 SifTe- e [t o &% s iy

3. fifog arrae ftr AreirgeeR B9 e [ g 1 |

©. G OF AP IE FHF Nt A= ANEE I 2 =7 | g o A «fes w7 [Rfwww
S 3 |

BTG = BI-30Y
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A Frmitaem

S, ST GG G337 FTS (& 2
3. H* @315 5397 Spifte (& ?
BF ;%33 SIfTC (&9 2 J5T4fl S |
Cl~, H;0%, PF5, C,Hg — OH-@3 W& (I 23 SHIFTC 1T T2 |
CH; — NH,, H30,* AICl;, BF; 93 K5 (A0 T3 I GIT 320 |
PCl; 337 SHIFTE 8 T3 3 SouaHce far S Iyt 6 |
. LR e oy
<) NH; T2 RS (&2 %) BF; wE«sl (&7
) HSO,~ «3f5 Sl 9% 8 F&e (@97 9) H,0 @l 9% 8 S (72

O A C

@ HAT-ILHA :

o (Y IFE AW WO IGIEH AT SR W Ty et [ezifers 2w zr2gned <= (HT) awis
I OIACE OF AT SITC 0 | @9 HCl, HNO3, H,S0,, CH; — COOH Zwyifir |

o (¥ I AW W Ty Fare [eAifere 2 =2GFE ST (OH™) &AW I SIAE FIRS
T | @ NaOH, Ca(OH), , NH,OH ssifn |

o IR O Ao @ A7 SIFTE T J1ce Fdfed [Ruifere =@ epg afasme (H) =
ool I O OIF SUIfTS | @ HCl, HNO; g1 |

o RN OF Me (@ AT FHF 117 G &p “IRITe Z2GHT w7 (OH ™) Toofg FF ©f 7
P |

o AL @ FEAF O oF XA OGN (6 @17 I1 SR N O AWLE (B WiF FACS AN |

o THHT A YT GH0 QTN I T Al NF ZCS (@B A7 FAC® AT |

o JAEHT ACA Ao NIFTE 8 FRCFA N & FoF el 9316 (@6 (HT) S &wie |

o (T SIFTE 2Ce UFH (BT T A7 Al AN AW OF & @FITT Sl FE 0 |

o (T FAHT AN G5 (BT FTAMAT T Tl NS W OF @ IS AGqat SIS 0T |

o (BN YRl ACE FITS FINS 2 Wi fog fog oFra wifve ¢ w7 Tox oM Fiw Fare
AT | Gd ToUST owid 90T |

o (A @ A AR S (T N A ST (AF AFEG! Y& ARG AR TR AN NG
THF 19 I SIS T2 SIS 0T |

o (¥ NFE N A ST N (T @or A ST (F QST & ARG W FCF AFC* TG
THT 15 I SIIACS T3 I T |

® BF, @3 33 wIfTC W32 NH, @36 257 Fi93 |

BTG = BI-3q
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‘ F;j NS TUIHF-b.8

#f5 Tarwa =it B (V) o e
>, JTCTT @ TG oM APAH GH Fi4-

i, ABGICET AT AR FCE i, ooy A iii. AeTgRF BT A8 20w AT |
TG AfGP?

) i 4) i@ ii ) ii @ iii 9) 1, ii @ iii
3. H,CO; 93 Si@at RS (@52
%) H,CO; ¥) CO5%~ o) H;0* ) H;CO,*

feee fAfemfs or% v @3z © 8 8 T ATHT T e |
H,O() + HClaqy = H;0F +B
©. B-43 JATFS @57

%) CI~ %) Cl T Cl* ) Cl,
8. Tmrtd Hy0F 20@l-

i. spifTe ii. H,0 @3 S@at ®=&<iii. afb (@i5T &t %

%) ie ii ) i @ iii o) ii @ iii ) 1, ii @ iii
¢. H,CO5 + H,0 = HCO;~ + H,0*ff@ww H,0 @3 sgst swifre @ io?

) HO, ™ ¥) H;0* o) H,CO, 9) S0,%~
v. H,S0, 93 SqJl FiaS (@02

%) HSO,~ 4) S0,%~ o) H;0* ) H,0
q, oF @ FIF T < e I(R-

i. H,0 ii. HS0,%~ iii. HCO3~
foa @I Ffow?

F) i ) i o) i@ iii ) 1, ii @ iii
b, TR 23 FRF?

¥) AlCO; %) BF; ) CH;0H ) BeCl,
5. HCO;™ + H,0 = Teoim; «2 R H,0 @3 S@at oiF &iai5?

<) HCO;~ %) H,CO, ) CO32~ 9) H;0*

Yo. TF 8 FIF THfFe Toqm-
i. TRCERRT oW i, AefeTE ToAm i, {3 Tedm
o @G A(ow?

3) i i <) i @ i o) il 8 iii ) 1, ii @ i

3TfT =y

PoT-20
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115-v.c b

Sry

q A1 T Frwfa-
o iy fAgifire qERTIR I T AR |

¢ (TN G ITNEC Iee e TAZf® ¢ fa 2T o [Ruas Fa0e A1 |
® CFC IJITT 8 STEIY B 7 AR FACO I |

'\ AR 786, CFoH! 13, folF 2w, 87 =% 70, CFC, (FCal-THE!
g ), e , TFE, BIGIFTR, T (Du).

g 7 <0 8 Y ¥ (Gasious wastes of Industry and Air pollution)
% IRASTR SAMNRTA SINARE O AL | @F- IRF 0,, N, qR CO, Tl &+

oY | R few AR afe i Mo CO,IIRT IR =Rl TAM F 9R
Torere RO O, IS (T O | AR QI (R &) TS =641, (@6 8 0, 99 &=y
wEl e THAR feadle | IRmeE N,,0, 93 CO, 97 99t e sfawe awwe | oif geter
AT Soxy 0T ©UNE A0 o= (e =T | e Al Fe fem oo Ay “nez 7
T | IR PO @ ey I8 FiAcet aAf ol IR v w06 breeR | I A W SN e
> | 3TeTE BiRS9Re (CO,)
2 | FET TEARERE (NO)
© | P TIRSART (H,S)
8 | M2l wwEe (NH,)
¢ | TGS ATFIRE (H,S)
Y | ST (NH;)
q | fifeq qreg FT AT 4o ST
v | f&feg tow smid,
5 | e, =18, (R e |
&S (Pollutant) : (ST Awd #AfIC o el aAipfos ARy weorsl wiys sfwieed THfEge @s
TIEIs ST S SR AR GRTaaE o e efefwwm 2 saer @ swdibes vae =1
2 | ARCS W@ (0.1 ppm) CO AF | o8 @F T @&CC (40 ppm) I ©F @ = @t 7399
2T [Eafoe &7 | 139 92 2917 - RIS (AR 8 (e (CLFerer) 15 |
AR I : (PR TE (@A T o el 20y apify weifafe sy sAfiaes oier s
2iZWE 77 T 7 | @ SO,, CO, CO,, NO, E@FHTE, B, g T |
TSI 7T @ 93 SIIEE /S (@I T (AF TP AREes et a1 1 ARceiEs sk
it R 31 &S 7aaa At AREER @I 93 Smite [ien @R wfesie il
e = SR (At I T | - SIS WA TGS (PAN), IR gt w7 [(CHy),Hg], SO,
NO,, 05, H,SO, %17 |

BTG = BI-2>
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FIGFE G QI 8 Rgaery 7 SIEs=T S0 2

7 gy 7re e i IRee fes T

S| o Ry 7 : o figie (39 =te SO,,CO, CO,,NO, @3 Tee =R #feaee fest Iy g3
W | qRore R[Sy GRTIT SR Tl @NA-FIAT T, (KT, AT (F1L ST) I I Gy Ay |

3 | WIFE TeoAmeaa FIRRIAT : @ gweel g s zee effsfars SO,,NO ,HCI, Cl, eefe IRrs
fIeeT 313 el <o |

© | T IR : @ QR IR (E NH,, CO,,NO ,SO, eefs NS0T & =0 73 WO |

8 | gy fwmT Mg : [feg «ie M JeEr Tre wwlkics [we [feg [are sme s feomea
(SO,,As0;,Sb,05, CO) YR 4o JARE ¢ Yool IS T A 774 I |

@ | G g« (@i e =te SO, CO, NO,, H,S @l #i7 e et g et
ORI | AGIeRIGR fRfey Trrl ted SAWIE CH,, C,H, 2efe I3ee e e 961 |

Y | PTG 8 SRS FRIAMT : @ G FRIAA (A0 [feg 5 @ Fe el Iy 73! W17 |

q | e fig : 4T eI ETRfer @ fRfey Tt aptfes s ARy e 951w |

b | BHEBIRE 8 e g : @ «@eeR P zre dfsfare H,S, SO, Cl, @32 STy IS 7a5 IRCS
T A el 961 | @ B SO, Cl, e o 359  +91 =7 |

A il

TR A I SO,, NO, G3R C7IG 1, fererwT, Fw=17 nzed ffe NO,NO,,SO,, SO, ¢ CO,
MR FoF LS T fSrawe cofd Fa | (@ 77w wfer feawar At wifasirst Faca:

i. SETHICE IR 8 Sy Sreter &ifel 3ex A

ii. 3069 SGIT TS (TSI

iii. 6T SO A7 (AT WY AR (ATSICHT

iv. 3 wfire wfefae S, 6, B.9a.f iaw T9=7

v. BINGT FRITe BTl i aeaee 2 (FINPITT |

~‘3’W m AT (Green house gases)

[T QT : A® YT W ASFIE T, T 8 *[FIAMT TAWTHI STcey O+ @ Sl fyafars Fiesa
97 (o T | OF AT O\ 0T | AT FCE WCHAT WACS IHT (A T | OCF OF oG Aot
FHT AT food 40T 0L | @ RO A9 AEEENS T@r?l 8 AT AIIANZS IIF! AMF | T
Afege “fTaTee TR Fet, T G & Tfen TeAM 1 79T = | TSN N3 (ee! A >ISrerd
R T, e, ITAMer 8 e ofen Seeffre 20z |

B 2T 7T : IS TS @R AR cWids wiEs ARI[IE SRmEwee (6F @0 RS o
o R SHits TR R @S 4l (O GR G- ¢ STy IFAGACE T8 ATY OTes Al
W T I | CO, MHE o4 BT Fee 7hT o1 2 | a2l G@rRre), s (CH,), TG
JAZT (N,0), T 3t @@ @iea FE7 (CFC) @ $r&d i & 2o &eik jf I AF | ¢wd

30 = "Ié‘f-i%
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MIGTIR Tl I Mea1 CO,, AT QAR S F ZeeT8 qoad IR 74 ¢ ¢ s el CO,
TR Qe SCAF @ | ©1F IR SR @ G ST STareeaiy |

= T QO IEE T (Sources of green house gases)

& e AT A FC& [ T

> | I TigSHIET (CO,) S | G WS, R | SRR SeAme (W,
© | (7 efeBim, 8 | 1= g wee,

@ | AR YT FENT w=T

3 1 fites (CH,) S | %P7 SIS ST ¢ &fiPpfess Ay,
3 | &ifeh @ TeTer Sfetma =I5,
© | AT *wq ey,
o | §tE (O,) wie Nf%a 2fem, orifigr @y ¢ R[feg fiea G

T e T @ [ oA SRGied
SIFREGTR (O TW CIUER Wl IS TAAfFs
RIRGIFEPRR R St [ w e 2 w0 |

8 | @A (CFC) SItRGIEERTI

¢ 1 <135 w9wEE (N,0) S | SR GIeTIfE 2Tee wed,
3| FAFRRE @ (WEF MR g JRge e
COTET MR |

T T &©IF (Green house effect)

A FCT O T {04 12 473 Al ot T | 721, eifoet effsfem ¢ st afsfam |

3) afege doR: 3 | orFE I CO,,0, TR I FWiTe AR A 7P (AT SRS a4
dfswfre 2 =M [Sfe 2 @@ 911 97 T BT SHNE AT | HRPRGE (F TE A,
fere *rerce AR&ite sHw@R 3w 76e 0.3 CTitE 0.6 Co’@ | 2030 & i ~RSE sromrar
1.5C—4.5 C3fa #IIt3 €32 ©f 2050 AT 6 CE® Jfa (oT® 2MF | GO St I (TS AT
Wy TAMCHT O O SNFIRA TS |

R | TG GETeCE St I : A TS O FC GHTHT SE! I (TS AT (P LT I9F
(I T 4R G 0T Y@ AT ST T Jfw 21 |

TOANH (T T TY@A T THOT ([T HCECR ©ICS AT SRS WHIFF N0 IETACHT TR ST,
WRETS, S, srefer Bl St oy St STqWeIes 50 AR |

© | ANfY SrR AARRET: O FTT ot SrE@r Iad T T, IFATA IR GYBF WG @ N vE
SitR ©IF AfRS W60 | SiAN@l Jfad wee wfgw A s aeige 7w g [Kfey W yiew
TN W% R G | QAT 0N Al &g 70 | A 74l W3 e I031 7 |

8 | TR TAT Rt oIk : Al TS I T Sl GTSLT I AT @, A ¢ e
SR T (O (S 21LFT AP 1 | FCE VAT T SATE T Y72 Fhodd doid Aud | [feg
P @I, @ AR, (©F, AS GF, GNFEIAL0A 2foq AMSR A | Ig Iqa LA, syranfes
Aegfs (e i 20 |

B0 = BI-295
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@ | ITLET TAAF R oI : QT T LOIRT T LA ieiar 92 I /T A Ae g (% gy
R SIeWd & J(J |

Y | R Tow et g : Qi 3o geied w0 [(fey e aift g3z Sfemre e =fe o
TR fAfey ewifen aift ¢ Sfew ey Siomay G4 T | SINaT SRSy 96 @ I8 e 8
A @37 =0 AT | T SfRET GRCIMD@RIT AN |

5 2z fou T QI TS Ao (AT e 8

ﬁwmvmmqﬁ
N vTarw sfRaes -i—---——-——mvﬁwﬁ -—-——bmmmqﬁ '
wwﬁﬁawﬁm

mewmmtmm

foa @HQ@@W
) WG 2T : A T O fRTT IEI6 (TR & T I WNE | (@ DI, O, W,
WG QIR TN WFOY Qe BT (T | NI CSEre TSI AR @9
IR TeArered [fSy @AFR 9T TS OF IFAQ | TE A9 R IO W I I7Tmre
QP qF I BRIV 8 I (@907 0 TSI |
CFC TR I @R 9
fica @ 829 (CH, ¢ C,H,), 97 I @Al Tge @PTHRes @Rl @ h a1 IRCHCAT CFC
I | CFC *FieR Jiffens am &5 | «orm seey fg@s-11(CCLF), f&@-12(CCLF, ), 93 &FE- 114
(CCIF,-CCIF,) ST@<{Ty | CEC *71 73R Sref% (s, smigy, THa, Kare ¢ #fifqre smaa |

» CFC 93 IR :

> | FIOAHE 8 (NFAFT AN &+ (A& FI (ot JiRF fOME CFC 2 341 27 |

3 | YFT-ARIT (R0 AR S, (G (2-2[efS (Fd CFC AR2IR 47 27 |

© | AEFTE TFANS 2IfFHIF I FICH CFC IR F41 27 |

8 | CFC 93 o1 I 26T [{ifoq Rl @Feea=a e Arerer faas I 5329 41 27 |
¢ | RTET#F TF CFC W 921 AR |

B0 = -3
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CFC e 5y -

SIS T [T MG AT SiJIe™ T CFC | §'48"a CFC R0 @ 7% & | QT
%@ CFC-11(CFCLy), € CFC-12(CECl,), <=iete &aw-114(CCIE, —CCIE) | 99 @a=-
114(CCIE, - CCIE)) CFC—113(CHCL, - CE,),CFC—141(CH, —CCLF) S&d BA{F FIR
CF | STEIT BT FAENY CFC @7 RFg MR Q3@ YA el @ IRRIER VIR F0
R | YR WY FRGIHICE IR IR AT FRAGIFICRAT I Sro¥, @ QAT @EGTER N7
HCFC - 22(CHCIE )HCFC - 142(CH, - CCIFE,),HCFC 134 = (CICHF - CE,)

932 HFCF-152 (CICH,-CHF,) RT*TeIta St@eary |

Trgfie FFe @ e @6 wa H— C 3% wieg 31 GeAitwaes OH oreaa afe Y38 sreamerie
QO FAC GG P etae @97 F9- T Cl 7=y SeAme e Aeawl | o8 CFC @3
@@ HCFC @3 T 296 @ | f5@ CFC 0t SRe<eer G & 100 I=d @it HCFC @a
G T MG 2—10 I | @ e CFC @3 g @ HCFC 379 40 T A qeE
e =J |

G VR B : T AT 1250 ferfivE e B s Rge ao s gre eta &9
R | ST (QF Se wiewd sferae (UV) @ doid steie $ta etene 8 Sfgee sifeie
AMRET (30, = 20;) 9AF | ST BEE oS! AR @55 2 T (DU) | @i gpies
(0.01nm) %F €&« BT = | DU | IF® IFZT ST B S 8 JHCSH 9y 37 et | 5@ g3y
18 ffey apTafass smid [eas wea ey «aeem CFC w9 Srei=es @0t Sl Qfs il Al Fa0R |

CFC-9 g9[tq 8t&« ¥F 9 : (Depletion ofozone Layer by CFC)
R o CFC 0P eta S@Ea W7 4T IF | &/ CECl; (F@=-11) ¢ CECl, (FF-12)
UV (Ultraviokt) 3@ g faifere 2 @ifvs 1= wifeswre toft a1 @t 0, @7 ey R
I G AARE T& W 8 WHE & WG B I | AR G AR [& Wi
0, 93 M e T @i vReze ¢ e toft v [ s @37 e | @3 eaa
REGTT TGCT ST B F7 2 AT |

CECl; B CFCl, + CL.

CF,Cl, % CFCl, + CL

Cl. + O; —» ClIO. + 0,

a3 0, 3 20.

ClIO.+0.—->ClL. +0,

CIO. + O3 — CIO; + O,

CFC zre e afsfs @i =g eors o sie 3@ @az of FBIBIFER (A Q@R IhE =i
0, 97 9 =71 Y (B3 MTo I |

B0 = BI-399
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cHfEFeTatH, SIS, o
- Himtes e (CFC 99 <)

our ;| ST~ Woaa

Sceptembe

a7 - shhd AT dsabn ~ibE COE I WA SEEE WAl

fom: Sree B9 FIFA
ST BT T 4O :

LA Tof QO : STEINE W A @A Alg 7w UV A F1aeifa sjfRdics 5oet @ieie | |are egeEs
T FIAR 8 (GITY P R 21t | 9 i s UV 34 S vl | @ 3@ e
AT el @ efStard el 2D, YPEER &R, ITFEHA 8 TIFER [feg @ 2 |

Tiew ¢ T o@d Toig &ei] : UV AMF &SIt AFAETT RS T | T Sfetwa Ay Seoiwe ™1
AT | UV IR it FIROGIAEER ST 07 21T | T MR (@ K G Q0d (A0 (&6 AFCS
AITF SR TRAAZIT AN | AW *0T (SSiHTS! (! id | 93 JItd T @ o TSI ZRT AN |
TERRF Ao : IS FIGIFFR et ore ¥9 e = UV a4 smmfa «jfkdice wper, ate
fRFT SIvTE i oM | (T W T N A < G b Twve qrer R ey
e e AR e B3 AT |

A il

5. CFC-141, CFC-115,CFC-111 97 Ipzfs e oy |

B0 = B-298
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2. [CHCIF- CHCIF,CH,CI - CCIF,,CH, — CHCIF,CCIF, — CC1,F] GGt w1 fo13 |

©. SIEF BT FW GR A FCH LOIRT FCH AT AR @ AFfod [y zom ofF $oia @36
Aforawe tofe v @I frwcea fab &t e |

[ e

o SEI BLEF OIS AR «FF 261 o (DU)

o (DAl Amid HAfCAC Ol oIS elFfos eipd weorw! Wik sifwnd TAfFe (Aew ygrenfe w2
ST G Aol i Fiar S fashel aifsfare 18 Fae @ Amidfbes vae <=1 =7 |

VIS 72 oF1R: AR (ARTRD) ¢ ¢ (CFee) T |

e AT MT e FIET T, T @ *[PRE SRAMCTI Srweey Siof 8 we! e F6a 79
Cofq T T OTF QI ZeT 0 |

AR T TAFS (@ T A It WA fR&E ARt 60 @0 RS P xS
fRfefre SHite M FE @Te I (R 9R -9 8 TR IRNCAE T AL SRS
AN+ RIS {77 AT |

2 Tee G T IR wiReHze CO,,fiew CH,, st&i O, @&l @@ 39 (CFCO),
FZGPT wHRe (N,0)

T 2w geiRd T [ey 92 @ efefwar et o) 32y, afoqer afsfa, ¢ g
eifsfer |

Fb AT FERA-L. @

FMo% Teww A B (V) oz fe
> | AT T TR N0 =T (@0 IS T @ AF ?

¥) CH, <) CO, o) 0, %) CFC
21 AR o zre UV A afewiere g wepee ot f[fefre zoe St o @i 2

¥) CH, 4) 0, o) NO, %) CH,CI,
© | JIT FTT LT (& 27 Af{Fed wial ?

%) CFC <) CH, o) CO, %) H,0(g)
8 | (N G RIT& 1, A IANGCR i@l Jiawd &y a2

%) CH, , O, , CFC ) CFC, N,, CO,

o) N,0, CFC, CH, CO, % 0,, N,, 0, , CH,
¢ | -y @ 2

%) CECI, <) CFCIR, *f) CCIE, — CCIE, %) CFCl,
TG = *B-29¢
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Y | @ BN 7w ?

) PAN ) 0, ) H,SO, ) H,S
q | ST BF T AT & AL @or (FI0 2

) CO %) CFC ) NO ¥) CH,
b | - @A 2

%) CECl, ) CECI ) CHECI ¥) CHFCI,
51 CFC—13 93 ALFS (A0 ?

) CHCIF ¥) CECl, ) CECI 9) CFCl,
o | N BT T @G ?

i) CO, ii) CH, iii) N,O
0o @efs Ao 2

F) 18 ii ¥) 18 iii M) ii 8 iii ) i, ii 8 iii
Y | (PN AT THTESTS Tfetne IFRCATCTA AT WG GR (AT T8 = 2

) H,SeeT %) SO, ) CFC q) STEI
5% | [eb B @i 1y vEs =3 2

¥) NH, %) H,S ) CO ) H,SO,
39 | 0 W (AeF UV A o1 T (I &eeT ?

) Qe N EAIEIED o) TR B RIUSIREIE]
TG =

P-ak



TR T @
Wﬁﬁf@j@ (Acid rain)
STy

q A1 e RrFta-
o e JMBa T =S FACe U ST [T FACS AR |

AT it I, wme, o «f®, F WA, pH, FIEOEFES, GIEs, FHwE
7 T, T FAETFRISCe™ (FGD).

W{@ (Acid rain)

oIy At 4 e G T e 3B enfy 31 Rifica ey I o woifte 3 e wRt aRee
ToIfFe NO, 8 SO, R $F 17 | S @Rk N 3 fifeg swze Ixrs Toifye f[fews, aors ¢ ena
&g gerd 0, 93 H,0 97 At [t 30 T H,S0, 932 HNO; o167 I | H,S0, @3 HNO;
ffere sif 79 3B P g sfee 2 o ot Sl =it 3B 3T | st 3fEte w1 @
I fST AT H,S0, (60-65%) | ©%a HNO, (30—35)% Reeea o9 gfva e HCL. spifre gfes
CFCT pH 99 T 7 7 (5T ICH TGRS 5.6 (ATF 3.5 @7 0 7 |

TG = *BI-294
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Wﬂﬁ'@ﬁ?w (Causes of acid rain)
FRFRLT 20T TG T g FASRLAT AT | & I FASLART ], AR 8 TRAFIET AFES (TSI
©f I AHCECT A [ I SO, T=oAF ¢ | APRF SIS H,S0, 0I7e =7 | @3 vy
& AT ARCe e T | Ag-IBe Iy Fye W I N, € 0, TS T NO, ToAy I | B

Tz ey MEGew 1be A @N T defe wifie 26 NO, 716 #Ifeere =7 | aree NO,, SO,
@ H,S0, I &gfe I3 i Aceia e [fewzn wea wifre 38 jfe 5 |

SO,.(g) +H,0(/)——H,S0,(aq)

SO;,(g) +H,0(/)——H,SO, (aq)

NO,,(g) +0, + H,0(/)——2HNO, (aq)

Wj@? &©I] (Effect of acid rain)
W6 ¢ Tt T iR : witTe IfBw Sied Wb pH w00 17 | Gre Wbre PRERS &Rt I
IR, T NGF TIT! [T I 2 | wifre A e wifbw [fey «rp «ar wiex sReataR
FANTe ST 95; «re T ©iF armey 4f2 Tome Mt (@i AT azdt IS AE T @
FECT ACRT ATST AT @ FHY AT, A T e TRe 77 G “I10=e I @ (o afecary
TS FCT AR | Segrey, WBF pH @7 W 3 SCATT B e ETRICT S 971 S=AW 8K 8 1 |
TEE QIR T T wibte IBE TR A pH I NS Wited QA FIRGIAEDT @
TRTEATEDT TRAMT T AR, TR A& 8 T TAMT FCT AR | TEAIKICER Mg o= 47 @ 2T
“fifvce AL (SO,), I = | ¥R, H,S0, Teryitas Wba smadiw e e4me (ALO,) 97 A
fafea s Al 2 5ea | st A Wited APTod SIierwd T | 0 AR AACS FHSl Praced
TR AT | GF FA WIFTE BT R0 TS AFIFEET 5o RS 2 |
ey 8 TRTed T o] : wiifFre 387 el ey afegifre g, wreaer siew ffife i, gfe
O, ©IFY, 4o PTY A9fe FIFIF Fioag 2 | I AT 8 Ko7 “Miedd A spifre [ s
TR AT FCR AT |

CaCO, +H,S0, ——CaSO, | +CO, T +H,0

Fe+H,S0, ——FeSO, +H, T

WA T e : wifTe JfE Staced [Kfeg arex e ifacs feed a1 3z Qeter #AifS e =[iea
AT I NEF TR 617 | SHIPTE 3B Na 5o 8§ Ffe 307 | ©wel H,SO, @32 HNO,
e N1 azer FA0T TR IORE, Tied 8 «A=F & 7 o Re o7 |

wﬁvqﬁu{fwﬁ? (Prevention or remedy of acid rain) :

> | gy R oty iy el 57 1 3 2007 (flue gas) TRGE Fredma SO, MOE FFR ARTICT
TR TR AT | GCF F 27T FEAFTERIRCE™T A FGD 247 I | FGD 2106 pa#iRE 8 prag fifeq
fTel I AT Bt IR FhowD SOZI*HWWW@W&%WWHWWWW
(=S 7 A FGD 2% I7%1 341 fbw | ol Rfemamefer fomset

CaCO,(s)+S0, (g)—>CaSO0, +CO,(g)
CaO(s)+ S0, (g)—>CaSO;(s)
2CaS0,(s) + 0, (g) + 4H,0(f)—>2(CaSO,2H,0)

B0 = *BI-39b
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3 | wifTe 3B afewitas ey e TATOIE], 2R 8 AT 9fb® Qo THTSICAT I% F0® =S |

A Frwdam

S. SIPTE I 8 UF efowr A QR 9 WIT A4 fefers @ (@I Qe sfie i
AR AR ©F FIA R e coft ey | Wi cof feAlS fe s e wey R
T |

AFTFRYS T F@A + 0, — CO,+A+H,0 N,+0, —T ;B
s. wIfTe 31 3BT A @ B @7 01y (NG 27 OfNBl {17 e 2 AN 7R I F2 |
3. Tt B egfod WA @3 Sifexs qBired Sfie qCe Al Tl T2 |
o, fReTe SR oo SitTe 3Bre @ oy R e R e |

S @ Qe SitTe g TR fReaae | I HgRere 3 -4 km @9
x Rl T ATHI Tl T T |

S | *FIE & NACE ¢fF 98 [P (1000 mL ) ©IeTelR “Afss we | At ey ofisiae N
(Na,Cr,0,+H,S0,) ¢ *fifew *ify qx17 w0 | a777 Riaaf s |

2 1 I8 @ Q9 W qp e e ew 5—10m geey A9 A [SEef Mo AeE 95 O SR
AL |

© | 2 —3f5 A7 ReRetE AR =i |

8 | €I el it 3 ANf et fHoxET Frover =i w1 Sew | I [ie W7 FPore a7e
Feet #AfAeTe = ©rF TS *CR B A1 SEF (acidic) |

@ | 87R 2T AL 0 AR ST SIFTE IR TSI AT 4 =F |
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ICANCHI (arsenicosis) |

(SRR T& 27F I @ (@R GF0 O 3 THT ARF & [ g | SR A= (T, BT
foTg, BTl fRTg, AHea 4 fiee epg sifaster (@I @3 @ ISR @@ AR A T | @I R
JEHF A (@R Aifacs e =1 e afie 761 @R QererR Tibs @ ir @R ReR 23
IR e #fif R (3tere *[ica el = wea Rafar 261cs #M1e |

T I AT & ][ IR : AR 7S RO ©IfF «rgd S0y 31911 A1 (18 Sres | G (+18 Il (FT0eq
@t iiface @Ry FA P S SeemeTs iHpey efffaerited $oF wedd eo R I | (@ IR0
FECT TE 1 A AWy AT T F ©F fomehe:

> | PBIES I (Storage battery)

& GERET (Combustion of petrol)

© | ACNFRTCTR W& (Combustion of gasoline)

8 | TAPBRE (Pesticide)

€ | G SIS I& Brg T

6 ITF T ATSTIHF I ITIF SACEAHT I ZC |

S | O JIF : Eoitaw Wifee Eelre Rerna TRge e [REdees A JFaaes S T
SPTS TSR AT ARE T& o | GRS (@ TN G511 oNEEe F21 781 97 CIefens Sroie e
MET T | T FHAGE AT AR TeGire 27 | Aifre A1 Tibte @Te ke 2@ Pb* Sy 0,
T Bfew 91 AT AT LT QR R | FCT AW #RIACTI ILICT I (AR TGO 2 |

Q| CAGITER VR : (PIGITEE MR TC (CPIGIETE N (e RO & T8 (W57 Neq wzewa e
LS AT | TCET AL 9T A AL (+TC A (R AT B | ARSI AYF (T B Arferar oAree
fiférs 2w J7aw a1 Aifcs g =7 1 #A1fF @ Wb 20e @18 31 For AWy 23T A 7 |

© | TR W @ AN e FACF & IBaF (antinock) RO T97e GGIZARE @TC
((C,H;),Pb) 5= 2T | IICAITETC Wi T (T8 2Ifaee T& 2 RS wid 98 Fa @R ©f 4wy
HRITT AT A |

8 | (B AR : (TC AT (BT RO (IR T (<T@ fRarerer f2 +ed |

@ | AT A ETCTR AT T B I TEW AT ARG FCET TS ANACS AT FIF 20O A T
20O AT |

FCREN & [ I : IRANTSIT Zn ¢ Cd TG 419 | APOTT G GFRINL AL T | W}
(=) SRR &7 @S AT TAMIT | ST FCHR CERITT TAGE {7 | A4Fe Ay, AN @
EIATE ST FCAN a1 A I | ARPROT & %, @3ew Jfe afefe
50-150 mg Cd a2 I A | IS @ AL 97 AL GH S (@F TR AW | A0S Cd 97
@l 10 ppb @7 fACE AT ©F FISIE 0T iely 2 | {1\ G o6 F=AT W@l 5 ppb | @ @ FiRcet
FICHRRT WG, 21 8 IRCS LTI T MCIT Ay *RICT IS = ©F {~ed Segred Tl Jeel |

S | CEfERER e (T PVC 21fF5F Seoiva) Jr e Rema (few 2o Seoive) Fefim st
(AR JF | ARG * FCHRN Tm 2155 ey smidsme e e =1 9o 2if5s 79w
SRR T T ©IF HCHRT & 77 8 IRCO G0 |

3 | feress &= 19 1% Toierrs fRered SefrRms AfRieaed =i #Ite |

T = POT-23



PR T g

© | FCHR (ABT T RN T T ©fee 5 #Ifier Fyrefias Sardt &5 a3 sf IRrs
TE T | Y- ML T 8 SN i oF 82 F |

8 | I Tfre T A AL g “Afwer Cd egfore 3@ =7 |

@ | ROICERe fee-FIefR [T EFEe FCRAN 7=l tofy &7 | (2fefs Fibifire arr 5 cd
F | IRER 2T AR THISRCT (FeT (e T | FCeT SNFAI 917 Cd IS [ 2T |
WW@% qI® (As, Cr, Pb, Cd) I& X 4I<: Effeers of heavy metals addition in food chain.
T T HEE (As) @F o] : TR gl fFefaRie wfeg gei sftefre 27 -

AFOHIT ST : AFFACS MR B =7, ¥t
8 TEF eferw TW, IW I SR s
OICOITHIET T =7 |

TFIRGE AR : TJCe  PIAPH, AT
QARG TG T @l mF |

TG INGW QoK : (@NITe TSI OFE SAHCG
TERAR T AR | @S A1 QeasEGT 7%

JFMGEE qOF : JFS Y& TAMT e
JRE T GR AT FOH AL SIFCs
i i &7

TPRETCR  AO  :  FGAMNS O | TF-REFE O : K ¢ TFgA Sefe @l
ferenfemitam e e 27 | AT, Te @ AT (A wfwy T
ARG O : A e, I | oot St jfE o | @9 7 Awe
et 2 =7 | e I T AT |

TTIRGE GO : YA 8 GBI Aol 9 | Woffeaa wies fafama DNA 9 ReE=w
e 72 =7 | 0 qR o NEoHTTE w SRS

ARSI CIMICBTH &I T |
- = E = |
.ﬁr—:‘: m, ;.
TR *RACF @R (Cr) 9T dS_

> | cerifsrEieT fafert eire s Cr(v) @3 Refat @R | @ ies gflom e qefe «ta s=gie
FACE PAFER AR 2@ =S AN |

3 | e Rele @R Cr(ll) SRee T G I29@ @I WE® HeT A0 Jraiced sAfawe qifee
@ |

© | ARIEF Y RS (@ be S wfowd : Gaeece afeia 4R@E s S0ppm N aRw
fat ot it SIme el i e 27 @k TP ¢ el o 20 g |

8 | (@i Rafem wiwre yaem W[fE s, *IFga @1, JIE0T dgfe @R FeR e
AT | G ST FPAE 2@ ZCS AT |

30 = BI-3b0



GIHGART (e

W71 *HE T (Pb) 97 &S

S | TR Y &I IPTRE &SI9 2T a0 Gf6 R Jesaee adr ews 363 | e e
IEoERTl

Q| ACE OF W@ Q@R =0 fFefag [feg sbersr (7l (a7 |

© | (89 (T8 (TEL, TML) 2o (S0 “IRe 20® 7T |

8 | T AFHCSH LAZT 7T YIS SR NI *If& ARG (1T Pb 7T 412 2T |

¢ | AE T AKF TG TS5 AGT G2 Pb O FGACE & @A ST GHIF FGIR_NT A |
Y | TS IZE N I g TFEH [ =1re qrigs 27 |

q | ST Pb 7 TI@l 0.3 ppm 212 WIS sAfaesfaar afoqnee 32 =31 o7 @l @Y 0.8
ppm (T RREICIRTTR Aol S0 SRz &=l wl (77 |

b | *[AE A Cd ®=¢ S Ffe 961 |

fo@: T MR @TC 419d 2o

TR =N TN (Cd) 9T diF : FeHW 7@ AT ¢ Wit zre Tfen Frefmm Taz w6 | e

QY ST T NI *ACT SIS 2T e | S, =PI, @F- B, W G e egfon
T N *R0 HCAN &&= I |

S | I8 IR PIFeT Telfe e f[ige = | wrefFm qaed fFef a1 e e s |

BTG = *BI-w8



PR T g

L IR @ 2 @3 awcEr Aol IR@ R[Rige =0 Il qees FEhrR Siwwe
AFSFHAT I | OF T FCTT FW 2 8 T OIF AT ATY |

© | [ e el =3 |

8 | Cd 97 fRafera Teas g Sy Tg= 2 =7 |

¢ | Py Raferr 7o Ifa ¢ 7@ Fgre! @IoT (1 ™ |

A Fredam

S, X G Q TYF i iR 936 Gl | GTvd & TETT TG VA 8 IVA IR 2RI IA@CT &
4 @6 | 9 36 @ =G Na, X0, — Na, X0, )93k Na,X0,) Na, xO, |

F) AW B&E M X @R Y MFICR AT FCA? AT FhoRq (MPGTE] SICHGA] 3 |

) TWIIEE QIR N0 (FAE AR & W8S w7 Te@a 70w I W |

3 | THRCAG IR IR IRFACR NS 77 W@ (STl @tel i @ orimes w1y ~fFHfEfe
3R R ACTRLTF FIF TF G Al 5471 T2 |

@ HAT-ILHA -

JVICE TN G0 O T ¢ IARFIACH T SR TR (@ 1T T S AW G618 2@
2T ¥[eReT |

QWY AT AT ATICR o1 T =0w= WIS @ #f1fey |

IS ACIE -2 () € e ARIEE AL NET QI &A@ 0GR A
feafery e =3 | 93 fafar 918 et |

TEHRRIT U35 O YR TFIART & RS 41y |

TR s ufie iR TR (4Tes =I[ea (@R et FR [afewr 96irs #I1 |

TS (TC T (0T G AT 71y FHAT Pb SR oo I fifdersives $4d wfoas e e
I |

LTS AWy, AT 8 LTI AL FITCIA AT *=0F AT I |

e Cd @3 @l 10ppb 93 6 A7 ©f HreIfRE 0T oIy T4 27 |

W g M@ WS 2= F0ET F0H NAGF o 2F | AON@R S &=l Mo ToF
4 Fo I |

TERIGR e WiEe aaed e s, ey 9, JFEHT defe @R #FR zre A |
G & O FETR 2® 70O HAI |

TET A4 I IPTREE ok T oe «ft ReanfRe steees < avie 63 | ate e
ISRERH

FehEeE Rl Teo ¢ 7 TFel @7, @ qR PPeE e e [ige =)
FICHRRT e fFef a1 Jea A1 & |

BTG = PBI-3e



GIHGART (e

‘ Fb AIET FURF-b.9

Ffoe Tewa e B (V) oz Fw
S | wfcEa B g wee @it Nen=w 9 2
F) RNA ) DNA %) ATP ¥) NADATP
R | GBI ATBIE AL (FI S 45 AWy *SRITT T FCAT 2
%) Cd ¥) As ) Pb 9) Cr
© | SR (1) TSR (I FFA A AL IR A5 I TSN G TS GO 2
¥) —OH ¥) —SH %) — CHO ¥) —NH,
81 As™, AS™ ST F© o [Ee?
) 2 ) 3 M) 5 9) 10
¢ | AEWCT AR 2M1fTe NI TE I Tar o7
<) 0.01 ppm ¥) 0.02 ppm ) 0.03 ppm 9) 0.05 ppm
Y | FRCFE T FIOANT O (FI TIF0 A &R AT 0 ?
F) As ) Pb %) Cr 9) Cd

q | My ¥R ST 49 IS R TAT =AM [Wezhe @il 9fe 27 |
i) 2 — 3B Cd s g feifbiae sfdes g fef 98 77 |
ii) Pb @7 «fise 50 ppb @3 @R =0T wices Raferzy o3t NEET o TS & O |
iii) RBC «¥ Fe** wRaE Cr'* i afegrem 3@ 0, T Jfa 67 |
@RS 7w 2z

F) iQii <) ii @ i ) i@ iii 9) i, ii 8 iii

3TfT =y

POy



PR T g

e R
Sy

Q Y T Frwdfan-

o TIP AVIPTRT IYCO GG AT (T I FACS AR |
o TES AMTCRT AT FIAGS AT (T I FACS AR |

& me W’WWW’ C%WW,@W@?,W,W,W
230YT, IG5, T2GIL0, (@IS, T, SHifies |

= VI AN TR IS GAGS AP (T

= Mechanism of Dissolution of pollutants in Air

IPEET (@ R AFOT ¢ Agw B AMPTR W IRE qfve I G AY 7S | AT
ST SAFID AT 27 | (TG (T3 ST 0o A | N IS A e e
RIAE 0 TIBI 0 |

72 “mfeq fefare u vaeete ge e | 79 :

> | IfE T &3 91y 789 (Primary air pollutants)

3 | (N9 AY =TT (Secondary air pollutants)

P A AT T 7B TS (AE FAF ToAF A I AT ARSI 77 | G qaPQTet W
FAM, AR, VPO AR (T Ty @, [T APS | AP TGS @ T, (41,
FEF TCATAIZT, IS @, To @ @ (owferz Mg | AR, SIZAM, CO CO,, SOy, NO, (41,
yforet, FEOPT ergfos ARfNe IR e | AT IMEF (@S G I 93F )2 =1 Turad w=we
& P RFeitTe, AEGT wiftte eefs i IRma |

TIPSl e INSE Cofd TR IYNSE FAIge ICF NS IR | @N Sreiw, iy, Ay
QFBIEENEGs (PAN) ST IR =090, SF FAMT Togifvr IS CofF TR AWFONI TS RIS
A YT 9 FC | ARG TP 8 7 Y NS el IS 9o F6 | G ProIeaes s (an 4
CO, NO, HCN, R-CHO, PAH (Poly aromatic Hydracarbon) 4% Pb &f® @3 @t &S LS AR
AAIge TR IRCF e I(A | SRS FLGIST JAHITR ICE FArge T IRE 9o I | 93
2SI eIl et IPTIfers @R, FFeT Al @, eI efeasae! Tonifn =ik wieiw 42
ETN

Y TR AL 0 et (e

> | fog fog I Afee =S 7 6T (IR T FALRTS 1-10 p) IFCE TSI (TR IR | I TS
FMPTR FCE T, TUR 23, AE0oe 8 (g FAA |

3 | Rifeg 7T @ S0,, CO NO,, FHIZT, F3@RR ey IRTe fSee IRF SiHces ¢ ey IATe=a
o e Fea f[ifeg @ (e SifTe) Seog 6 | AtF @PRTIR 3B #Hif o et 97t #ite @3k
A1 @ ToTe e |

BTG = Po-q



GIHGART (e

SO, + 0, = SO;
SO; + H,0 = H,S0,
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