D&ET — 11
(At R d9rs, ORI, ISR §RT $ell 11 & AdI
ATATHHATTIR JfeTRHd UTeH YIdh)

SECERII
T URRER (HaeS)
fomTTRTeT
U104, Piolo,

SR

. B ®. T (FHED)
SEIGERRCICI]
1—g—7 UTMAR, 3ISTHR
GINCE-SRv T
greaTgeh (Fepal f2re)
7. g gH S AL fdEmer
TR (3TOTHR)
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10.

11.

12.

13.

14.

HTHATOTDT

AT
AT YT Tl
eIl &1 Tl Ud qaeid Sid Rl
[EaSIEayl
pH TR T
NNIRIEERI|
SIIAIT—IYET U Td SUBRYT
AT YR AT ua o

3T 3R AT

AT Al & T

&R DT B URIeTo]

Frf® ADT § Tl BT ggA
|3 BT IS B

g Hr
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1
Y — 1

AT WANTSNT ddh-Td

TN # BRI B GHY G AT AfAfRl &1 §daT SUART BT ISl © | e S AR BRI
# a7 BT AMRY | AT SR Wewdl 9 BRI d1 ¥ g9 H Wd: &1 S&Tdl M SR |
(1) @A @ el 1 B8 A B HIAT —

3MaeId IRIU—(1) Ba @l A, (2) Hia @1 &<, (3) g ¥,

(4) VRSN =TGR BT TSl

(i) BT BT Tl AT BS BT BICAT— B B il I TS BT et TR &N | fORF I & I HTeT 81 g8
I I TP AT T IR WIS DY WRIF STef aT | Xl I AR TS X8+ Bl I hdl el & | ¥l Bl U IR qdIhy
TS & U Bl © |

TR dTel 9T BT w8 AT 3Me W odUe dl | WRIF & A )

IS TR el BT WRiF W fAmRd fawr # Arest & Tefl Wia & W=

W B TP B T SN | SIS Bl 9ol FHR SIEHR A7 A1y o
HIE BT DIs BICT THSI Al I8 T |

(i) GREN fHART BT T AT =— el AT TS B AR AR FYREX

fHRT BT =TT BT 98 Maeads § d1fds S el ard =78l &1 3 |

A 12 o9 B Tt & IR B BT HXEAN
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2
el & D Y R BT Sarell | MelldR AT U TH $HR H GRaN bR forep 81 a2 | fBART 1 a1
& BT =AY fF Tl FT gy & 9 B S|
(iii) Pra BT Tell BT AISAT— T B & (ol TR I TR B W R AIIYS IR b Jlaererd
el 2 | FoTT %I ¥ el 1 ArST 81 SN Q1 21 @l Sfordl &1 HERIdT ¥ Sarell W g dR aRI IR | T
PRI | 519 DI SAAT GATIH BT Y b A1 BT IR ASh A1 ol Al Tell bl STl H IIER DHTAdPR T

W s
a3 1.3 =9 L7 I HATSHAT

Pl IR B Ths R G AR TS DI TP AlS &l | Ifa YRR B =1ax el 8l al 81 H Udbs! gs el
BT B Ars al, oifh &u B & At I &R Iferd Ters oy &

(iv) BT R FIR BRAT :— DY I B (ol JARTHG AR DI Bl el BT SUINT BRAT a1y |
Tl BT Q1 BT B I | gAR gY SaTell R T BRI | 54 Did a1 ardd 81 SR b axerar 9 Raa
b Td il Bl SATAT I 918X hTel R ST 3R Wil | D BT ol Bl dR BT SITell AT TR Bl dTex

e ——]

a3 1.4 werY 9ATAT

TR G PR IUST BRI | d19 B 9RT DI XAl H IS BR D] DI AT PR Al | Tell S QIHI 3R & g9 Y 9T
TR 2 |
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3
(v) DD H BT HRAT— I TANTYIAT H BB SUBIVT G4 H iy BT SUANT BT © | Dich H Dld bl

Tl SR T DA BT B8 I B ol Db H Be BT AIUH BT ¢ |

IV & Tol T HR- & ol SUBROT 9919 & H 3R 19+ dIdcl 9914 # f ©< BT i b1 SUIRT

BT & | i H Be B dl A 39 IR B |

1

6

Pldh deIdH BT TI (Selection of cork Borar) i— DI H ORI el AT BS Bl ST B ford BT HIAT BIAT &, S
BB BH AT S LD BT 9T (AT ST & | Dl JeIdh LIl b WRgel Rifelex & T4 8Id © oD T
R R A9 (nob) o1 BT T 3R ST RiRT 78 YR gad Biar 2 | o 15

PIdh DI TH BRAT (Softening of cork) i— Db H BE B A TS Pihb bl 4 fhAT ST T | HIR Bldb H ©G
B TR FHD T BT S BT & | DI Bl 79 B & fold Fad Ugel U U | FTT S & e &
e Y U DTS H AUYC B S B AI1d RIPR GI1AT ST © |

S @ e T4 BR U B A Plh T4 Bl SNl & AR g8 V& PR I gedl Tl & |

! |

|

| {
|
| [
|

UL

|
15 ofd ®F TN DD VISP
Pih H BT g9 (Boring of the cork) i— DI I fdel TR $H YHR WA & b SHBT Udal RIRT SWR Bl 3R
T |
Bid # Tl Tl W BE B B W W e+ a9 aifs o e &1 9 |
DI DI A BT F HH PR I AR T4 I T 86 (B8D) DI QM@ 71T =3 s w9 7wr! 2Ry (R

17) | AfE Bid g BT & A1 q8Ih W BB TR T | ‘:\\\R

STq Jer Bl F T R W a7 S e’ freprer o i} %&;

Pl bl Iool WI HY IWRKD UfhAT TR | I8 019 ¥a@+ b

et e § B Rehet Dl @ N
e

7 9% BT AW I 3N AR fF 98 Bid & IMR—UR & WM | I_||~|{—_Lr—~'\:!.----—

/ t{" |

/ aﬁ \«\\\%

A owea®

= 1.7 ot A

B HIAT

8 BB SUBRVN b g & o Bid H & e BRI B & | I Bal & dla qa< g3l @1 =gy drfep arl

wal & 9" B AR T | 9 |
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EYTg—2

ygreal &1 MTadie 3R @UHAID SId BT

TATid —

314 YaTeif I gl S Tl F Ug1 STl 8 | fBi 31 yaref &1 Teiie a8 arishd & ford R
IRIAvSH T W, 98 SI &9 | uiRafid &1 Sl © | Uarel § IuRed SfEdl T bl YHTfad Rl 8 | 37
T S1d R 4 Yared &1 YEal $I g 8 ol 2 |

FaUATD —

&d YTl BT 95U IS9P FAATDBI YA Sl Hhdl © | Y dIAvSeid &g UR O d1dshd IR hlg
59 ITAT &, 98 &9 BT FaAID © | a9 H SURT [T FaAIh Pl YA BRIl © | 3k g9 §RT 59
BT YT S DI Sl € |

TeTih IR FIAIP IR 19 BT U9TT Tedl & | T H AR YRT 81 ST W Tel-id R T 31feid T

TE Tsal dfe F@Eie § 9 H @ & uRady 9 R IS I |

ot 3N uert &l U fAf¥ad e BIdT 8 | ST UhR Sdi &l AM® <19 W Uah FR¥ad dao-is
BIAT & | e fafY | B gareil &1 Ygar S B H BB FHY Sl & clfh Telidh AR Faefidh
T TRewr g s grR1 e & foeddl o ueret 91 et sd @ 9§

SYHRT 3R AR — v (350 fAel), faciied, ofie &) Fefl, omider, oot (s 1 § 9918
fafsr | U T, I 6 cm TR HIET R 4T &), SRT AT ¥R & Beel, Sdard Aell, fdrg, dR @) STrell, Tt
AT IIATA DI W5 Sl MBI ATAT H STl ARG o, Fold, TS, I, TUleid, IRAT, e, Wb A9, ifadford
et (ke etia), THIIEH, Afde Uedieid, Vet Ueblaidl, dwoid, Sfels T 3R Vel |

T S B DI fafy —

@) WANT T 1A-FBEAG ARSI TATId ST BIAT i—
(@) DI B U RN DI TH IRD Hg—a-< P &I | 379 AR ol RN BT IR H <] ke Ao | ol fhan
B3I Tl ¥RT | U™ H B HST AT 811 | el H ST A1 yaTf dax dN—4N sicarl a1 forad
I8 g5 8 Bl 3R WP WY | 9 IR AH—aR IR Uare] ofhR B o} FIHl o I el H g5
& & T T 2—3 AIRIeR &1 d18 dd Uarel WR ST | Teid Sd &R & oy Herell
# g uer! T B |
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Iy Bl el 81 d 98 Ay W s Sl @ 3R fhR S0 SRT AT XaR & ool A d1E Bl
JMIIIHAT 8] ¥&dl | 30 d¥g FTs T8 Bl fAdred W HHI—hYT 379 A W 8 Sl & | 31d: HIoll Bl
oTHICR | 9eT AT 81 38T BIdT 8, fdh & @ A1y o ST A7 YR BT Boall IR & 59 H 81 g |

faa 2.1 ol &1 AT A 3t TH HIAT|

AR H STl & WM W Ars TR rFel | foram Sirar 8 S €R &1 STell <7 iR YaR &Y Y ITelT <917 |

AR H oI 59 BT qaueid et & ToA-id H T 20°C 31 BT AR | AR i § uaref
BT TeAID ST B FHI R (FaID 2000C ) AT A5 AHIRD 3T (G 338°C ) BT SUART fhT ST
2| 9T ARG 3Tl Bl 98d AT ¥ TH HRAT 1M |

PR B W R e B Fell (R 2.1) 7 59 T AT A6 Giaemoe ¢ | & & Tell 4 59 T
[ W TH BT IEdT © SR facirsd &1 magadhdr 8l 8l | 1T 8 TH $_d 999 59 & SV &l 9g A1 781
NedT |

IURRH Afd gRT el , IR, s iR fovedda faiferd svd &1 Taid S1d & |
FAD AT B DI D Ay —

a3 2.2 FgeLaAT® fABTAR BT ISYBIUT
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TRINT AT 2.2— 4719 BT FaHId ST BT |

(@) DN B TP RR P Hg T8 B S |

(@) TP ST el H ST 0.5 el Iwoi4 ol | Saer el § SUUh DHIell Bl $9 UHR SIet &l fdb IHDBT
Gl RIRT woie # ga1 @ |

(M) ST Tell BT SR AT IER & Vool I FEIAl H HMAICR ¥ 39 IR 91 1T fh STt el &1 &4
J WRT AT AR BT godl | Fel 7 |

@) & 22 & JATAR THMICR 3R IFqdb A1 981 Herell Afeasacd el ol furg R WY i 3
FACH |

@) R B AT SI-TARTE T F R IR IR—R 7T IR | 5 BT faeirsd A e @1 oy fiaw
@ W9 STel BT AIHH FA < |

(@) TS B Fdbe A R Bl S i H $d U Gl Y8 A gergel bl o € | gefgel Bl
T R%T B €1 SATeld ®I BT &l 3R fAdied gRT Sl &l & @0 |

a3 2.3 oflad AT BT IYITT HIP FIATHS SITd  HIAT |
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(@) <A E geagall BT el g 81, gR= a1 Ue ol | I&1 il BT fIemr argavseid a9 WR Fafid
2 | dIx H oY 5@ 1 Faeiics S el & 5d & JaeHid 3 20°C 3ifdid BFT @Y | HRIRYT R H Siet, R
T S RIS el BT ISUANT T S 2 |

fax & W R A el BT ST (7 2.3) 31 Flaemea &dr 2 |
WA " 3

VIS, Afdrel Vedleid, URIel Vedlard, Sleed iR U elis & qaerHid SiTd &Y | FaNTee # Sid fhy
FgIDT DI H &I Faoip A JolT BN |

11
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I — 3
IEaSGIEAY]

(Crystallisation)

AT BT TP ATBRIT GRT YlGhRoT

(Purification of Compounds by Crystallisation)

19 fodl Afres 1 AR AT §RT 9917 ST © o1 S fdery o ffdery argfedrl uril Sirdt
2| T TT AAIS © & 7 AYGAT DI gord dxa IR BT P a1 7 ura fhan S | 39 it a1
GFHRYT Yfg B TP IR R BT & | 39 ford e faferil SRy B, iR, fheeeliaror afe srRiT
H SR S B | S T etiawor fafdr eifdies Suga ud weeqyt fafdr 2

59 ol uarel # SuRerd argfs vd uarl o fe faamae # facar f=—fr=1 erfl 8 a1 uaref &
YfGHROT fheeelianror fafey grRT fhar S wavar © | 59 fafey 5 uared &1 Sfd faamas ¥ ard &) dqw faeram
A & qAT I DI B o & | SHY TR IME(GIT 5 8 Al © | 59 BT Ao &I |ifad &
3ULT R R Uered & fhveer U &1 Ofd ® e feRa relT &) ot € | gell sryfeat Argea # <& ol €

foheeetiare & fog wgeh faee ¥ f=folRad o7 89 =nfey —

(1) e o s & faerar R @ Y W BH U9 Sod g 0% S7frd g1 anfed |

() facmaes # srerfeat a1 a1 yora: faer ar gofa: ifder g =nfed |

(3) I & A1 facmas o BIg IATafE rfifsar w89 ARy |

(4) facmae T 8141 ARy fored @18 it sy foveefora fand S arel uarel & wrer foneefora =1 &1

rpTdfE ATH & feeiaro & ford mgd Wi U Sugad faemas € |
$5 IRYEY -

(1) fh&d (Crystal)— g8 v S fb g MRe ST sl § F9dd goi | ufidg 81 aei sfaadl doll
DI ARG AR I HRT 8, fheeel FHEarrdm g |

(2) fohTeN®HROT (Crystallisation)— et A fhved UId &R & UshH BT fohRcelldRoT $Hed § |

(3) HTISA (Mother Liquor)—{IeeliaRol & SWRINT 29 §d BT AIJed Had ¢ |

(4) fopeea a5 (Crystallisation Pointy— 9% fdwg STq T+ fAerde T U &R WR fhecel &I 9+ RS & Sl
2, foreee fa=g wgamar 2|

forecet®vor fafYy (Method of Crystallisation) — JTBTE® ygrl & fhvectiaRor @ Ufthar fA+=1 gal § q#=~ gIe
3

(1) oTgE UaT BT HJW AT BRAT— Teb 250 VA PR H 50—60 AHI. AT STel TR S 5—6 U MY
geTef AR 5 Bid B Be W 6] IRE fBeldR =il 92T 39 fdera ®1 50.60°C Td T $RI 31 37gfg uared
DI AGI—ATS! AT H Td qh A3l STd T b B S 3ffdery awel 3§ A 7 98 9 (I3 3.1) | 39 UHR
A U e | e g 7 |

(@ g« faerd Pl 8- SWYE TH WIS [eTae Pl Sl B U ety rgfgai qm a1 uaref &l
31T ATAT = 98 Ol © | 78 GX & & ol 39 @I &1 AeRar BT U3 9 BT | 31fderd rgfEar dem
JffaRad 314 fheey UF IR %&b S & T2 f[derae fheex U 9 84 ST 3 | BFd &l Uifierd & el # Udhid
o (T 3.2)
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fax 3.1 fyegss s91a7 faa 3.2 faagss &t BTI4T

(3) g« Ao &1 b fdwg d@ |Arsv— Iugad Bivd Jad URFels o1 WTell ®I AR 6 el IR IEDHR
AEIIYES T BRI (B 3.3) | BB FHI (T &I fAe) T Sadl ST @ Ugard fsheeerd fawg dT uRIer & |
9% ol U A% &id &1 B Bl IUYH T e H SdId qeR Fdhal a1 48 ¥ hd AR 3UsT Bl (o
34) | I B8 W Ul & fhved (Iuel) fewarg o1 o a1 |Hsl {6 fohveed a5 o T & | forve e fa=g o
% 975 faeae &1 iR 31ftres Arfsa 81 &1 @Ry |

RF AR

faa 3.3 fas@ga &1 ATTROT fas 3.4 fireeww fy=g ¥ wif+=

(4) s AT BT ST BRA— 37d SUYAT T A fderae arell Uikl @l ATell &I 9re T H @b BR AT
RIM TR T 3 STl W W dIdR W G 3T ([ 35) | HB F9I ULAId fhece a9 ol @ | FI—anil fhee e BT IR™
PR B ol Fg T BT Uab foheeel St <l 2 ST A1 37rdT SISTRIUT BT BT PR & AdT dIaR B SIaR Bl
BT B TS A G ¢ | IET ¥ ST B W 37207 fdetd BT feed—gel W fheeal T bR BICT I8 Tl ©
Terr wift ot & Bt 2

(5) foreeall T g dRAT— fohveetd B fhar goi 819 WR JfAd ST fohRedll &1 941 95 81 9I¢ df fheeali &l
BHBR IT AR R grd BRI (o 3.6) | B & ol AR BT 372dT gk DHIY BT SUANT AT ST Febell
2| 39 U¥ENd fhvedl @I fiheex UAl & 19 SaTaR ferdT fHard it § R g |
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fam 3.5 faaged &1 SST HIAT
fa=m 3.6 fHerm=HAT

A 7B TAFT & §RT fveelianRor &) ufthar aHes T 2 |
TR 1 — e & AaPgs T 4 YS fhea wma owan)

JYPHIT : TP 1) (250 cm’) AT I1 diRkies &1 @rell, a3 B8, $IY, e oS, fheex U=, dig & STrell
TAT TR U 3 |

I USRS : IS fhedh, g oIt |

Rrgra : e wa fgd v 2 91 & ArRer daur drefRs dethe den Vgfifad Sebe o i) a1 2 |
SHPT IMRIAG G K SO,AL(S0,) 24H.0 & | fhedd 3 faeraeia qen sifderrfia srgfgat et 21 fhead @
STeT H HIW fderd a1 R B R ifdeiadiied srgfedi g% 81 il € | i o e fawg d Saraax S
PR R fheddl & g fheed gors 81 ofd & o1 faeeiid srygfear Aged H %8 Sl & |

fafdr : ST 10 I AYE fheddl & T BT TRl # qH ¥ UK SR IR o7 131 TAT 250 1. & S
H SR 3G STt H "l B G (et 131 | 39 W< fAed &l H1a H ol fheer U5 &1 Gl |
G 1 =iTell § BT | BT faee o1 e fawg a@ Sarell dein 99T 2y sferT oI wR a1 a1 3vs
T A W IR TR G R SUST I | ATET ) H e &1 991 IR B A1 2 | 99 fohvee @ ufsar got
B I Al g7 foheeall I (eIR &R A1ged I goid BRI a1 UTa fheedl ®f fhee U & 419 3 qa1 SR gl |
ATIRYT Jell R dletdx 37 fovedl &1 IR §1d B |

|t —

(1) 3G T BT ST DI =G ATAT § =T ARy |

(2) sveT FRd T fAaa &1 e F&l a1fed e faRedl &l MMHR BIeT §9d1 & T J131 HF U 8l
2l

(3) feheee favg & AR fIera @l iR it AFSYT el HRAT =y |

WA 2 — DR Wb D AYE T 9 FE fbved ura |
YR -— TP dIhR (250 cm?), AT A1 TIRTeM &1 ©Tell, Bid & B, e, WS, a0 STretl, fheer U3 |
A UGN - Y DR Hewe, IR oied, a9 H,SO,
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Trgict - 312 PR Fethe B WG Steird fdera = <irgr a1 a9 H SO, fetiaR 1 W sifdery sigfiert g &1 et
2| B P fohece fdg T@ afsid axa 3vsl B/ W YE e 97 ST & | foheell T AIdsd 3 JId @R ok & eIl
faerreier sryfeai wgsd H gell %8 SRl 2 |

fafdr :— U 250 cm & dFR H AT 10 UM IRID U7 fHAT IR Ahe ol | SHDT ARG STeT H A AT a i |
BIR A B STef e ¥ B eggirags (Cu(OH),) & wabar 8, oY e o ford faerr % et 2 ml @9
H, SO, fretrefr | e fiera I a URSeH &7l & | $97 fdeRr T did &1 B W el g eN—8R 7 &1 | T4 fdera
I fhee” U3 &1 eIl | BT | 3ifdery e fheek U5 W I8 SR & | B 31 Uikie @1 @rell 9 feead fag
T AT BRI T HIf I DT S Tl W R GaR W IGIR Sl T | DR Fehe & el T & fohvcdl aan
PIG BF T & | 519 fohvee I 81 9 T 37 foheedll ®f IR o Aiged | 9o a1 | foreliel sRIfeal Aigsd 3
<E KT & | 59 YR U1 foheeall ol fiheex U3 & d1d SaTas Gl oIl SRIRYT ol TR dleids I fehecd &1 9R 91d
B |

IROMFT — PR Fehe & U< g hReal B TR.....o. UTH TFAT e g |

|t —
(1) @3 H,SO, 31 A= # el Srern =nfed |
(2) = TG WA 1 B FTHE B |

AT 3 — YE ISP I W YE TBS gD A D fhecdd WKl e |

Rigra :— Iig® ot 3 U gl et W (|COOH) 2 | 39l Siiga it @ M9 UTHl & gard
3URTT B AR JATHNT Bl & 3R IE i H Yol STl & |

JUBRT — 250 ml TFTHR BoARD, B B B, 89 dell didd, Ievs, fheex U=, faurg enfe |
IS UGRf — 1. Y TOID A 2. Yg ofd

fafy :— (1) 91 99— TP A6 250 ml AFETHER H 50 T IMYF Twollsd I of 3iR 50 fAell. o ga+
e < @R 3P 7% TR IR BT STl & HUN WT B Il ddb TH DY | 3R oTwd &l dr ATeT T 3R a1
Trel T8l I T8 |

37 ™ W B PU B wERAS I e
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(2) o B fheex FHRAT :— ST °Gicd BT SUST PN 3R ATST AT hARMNT Thel HT HIIAT (Activated Charcoal)
fAretTd | srgrE oA &1 R v & fory <R 59! SaRT 8 fAFel & forg 9 o | T el &7 19 uri @) g
H flheex I 3R fheer & 918 SHDI AT & DTl H 3IS3T BN |

(3) B DY SUET BRAT — A D WA BT DA B dbd B AT 3H & IR AP Td b 3D DY I old
TH Jg AT ATIHE TR ST 9 &1 S | 31 T 15 el dd Al & W7ol BT 3Us 9% dTel Uil § I
IR T fhee? gRT Ihg fhved 3des a 3IR 308 UMl 4 SHd! o o |

(4) forvealt oY G@MT - U WRe dTell wie 3R fiheey U 9 fbved! o1 gl | a1g # fred! o 9 e
R I &l AR gD G@& & oy gd1 H Gl 8IS aF |

(5) WMo gom ENT G el BT WR AT — W fhveal B MR diet 3R g0 A% WRegHerl H Sy
3fEAIE Pl AT | g Tigd 3 o foved e B |

IR — dIgD & U Y& heal BT TR T AT T gl

Arauff — T 1 B gEr |

17
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AY — 4.

pH JMETRA TN

elgwlvi AT HI<dl—3T+Adl YT &Rhdl Dbl HIUD
(The Hydrogen Ion Concentration-Scale of Acidity or Basicity)

IE e B IS TOHHA (Kw) BT 25°C TR A 1x1074 (ATl UfT forex)? BIam & areriq
[H'] [OH]=1x10"* (ATet Tfay forex)? |
STET [H'] TAT [OH] ST H* 31T TT OH- 3T & Aiel U ofiex # |l 2 | 9fd g ot S
BIdT 8 81d: [H'] = [OH ]

27 [H']=[OH]=1x107 = \Ix10"* (T Hfy forex)?

I Sfet # | < 37 @l ST & 1Y AT faeTa a1 HY I il 9¢ I © 3R OH ~ 31 A& dm
e STl § Fd [H]x [OH] BT A (Kw) ReR B | 39 TR faaa &1 H' 3ma= |arsar 1x 107 /el Ufiy aflex
NS BT I | 31 31l faer s & foru [HY] &1 719 1x 107 At ufey forer < orfdre grar 2 |

S YR AT Y§ STl H B/ ga &R Bl STeT &1 S AT fdeta § OH 317+ 1wl 1x 107 /et U ferex
3 3NfSd BT ST § TAT HY 31 AT 1 x 107 #Alet Ufdy fofex i &+ 81 el © | 31 &R faers & forg [HY]
BT A 1x 107 At Ui folex | &4 Brar 2 |

ara: Ife feft faer @ & [H]=[0H] = 1x107 At Uf forex &1 1 faere Sarii= 8ar © | afe [HY], 1x10
7 Al gfa forex 3 21ftre € a1 faeras areli 81T &R afe [HY] 1x107 At ¥fa forex & &4 & ar faere ek
BT | 39T 312l Ig & b ARIROT 1Y oR &y faera=i # [OH, 1x107 Alet Hfey forer & 31fdd @ik arefia faerst
H [OH] 1x107 AT UfT fofex & HH 81T 2 |

9 YBR[l [ &1 IIRIA, 3Feild AT &R URId BT BTSgiol I Arsdl & W0 H &1 Jad
o S wepdT & | fb STel § H* S BT SIIH ¥ (H,0°) & U ¥ &l & 37c: [H] BT (H,0%) & wd ¥
ad PR B |
BISSIoI 3 ®Tdid— pH

(The Hydrogen Ion Exponent - pH)

Sfer Sig I/ dsnfe v, W Uel. ARSI (S. P L. Sorensen) 7 1909 H fhedl faera # SuRera
BISSITIIH I (H,0°) B AFedl Bl &dd Bl & g Ueb Ffaerore fafer <1, fo1 BIgIor S =rdid (pH)
PHEd T |

9 AR Tl AT &1 pH IHH SURIT BISSITIIH AT AT BTSRIo AT DI TTH Al T
forex # Arsdl &1 FOTHS AR TS BT B |° 3Fid

pH=-log[H"]

3fdl, pH=-log[H,0]

pH= log 1
[H,0]
[H]=[H,0']= 10"
37ct: foedl faefa &1 H A1 H,0* &1 Al=icll &1 U Hlel Ui oflex H e dRA & ol 10 & HUR Sl
FEOTHS ©Td TS Sl & S SRS °Td BT AATHD J1F pH & aRI6R BIdT T |
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39 YR A [H] =10~ ITH At Uf forex & a pH=x

S 107° UM Al 9 fofer H,0° IR gad faerde &1 pH=6 BT |

pH =-log[H,0"]=-log"*

=-(-6)=+6
pH HIYhH (pH Scale) -

fpi) fera= % H,0° T1 H AT &l |rsdl 10° (SRF INHCI) I 107 (S IN NaOH) 9T Ared Ufel ferex
TP BT Dl & 31: fITIAT BT pH, 0 H 14 TH & AHAT & | $H UHR pHATIHH 0 I 14 TP BIal = | foelt faea=
P 3FIT AT STRBAT BT pH AT F ad BRA & | SIh ST BRI TTUHH DI AATHICS B ATGHH H Jad R
T | 3Tl faeral &7 pH, 79 &H dT &R A=l &1 pH, 79 e 8IaT & | SariiF faera= &1 719 7 8IdT
2139 9 YR 9 T BRd 2 |

[HT] | 10° 10! 102 107 10 10°  10° 107 108  10° 10 10' 10" 10" 10!

pH 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
—_— 3T IR IR &R

e :

(1) Y€ T BT pH 7 BIAT T AT Y& Sfcl ST &Il 2 |

() fod faerad & pH # &l I9 el o1 # gfg &Y <wiar 2

(3) fH ol & T &1 pH BHR 7 | PH &1 BN Sldih &R & I T pH EHT 7 ¥ 37eH BT |
3 T 37l & ATl &1 qeT H M Aivsicll 37l & 3T A TG H* 3T Bl Al 3R Siel

DU H @ AT & a_IER Bl © | 31 TR AT O] &R & e #1 Bel OH 31T ATl &R & A= A

T OH 3 & Al AT STl & 3= 9 U<l OH- I &l Al & AN & a-IeR Bl o |

ORI 10*M HCI fae@9 % |el HY 3R &l AT
=10* (HCIH UT%). + 107 (H,0 ¥ UT%)
=10* (1+10) At UfaT forex
Jrafd H'=10%x 11 At Ufy forex
pH =-log(10%x 11)
=-(log10®¥+1log 11)
-(-8.000+1.0414)
=+8.000-1.0414
=6.9586

pH AT =T DRAT (Measurment of pH Value)

e faerd & gomef pH #19 &1 pH Hiex &1 FeTIar § Sd {1 ST FdhdTl 8 | fd i pH 19
DI AFA—ER Gadh B TSI I ST DR Fhd ¢ |

IFA—&R GAP d a1 BT & STl T pH URac 87 @ |1 gRafid &1 SITdm € | A AHRI: $la b
a3 AT el &R BN © | 1ot Semafia gd Smafed srawer # fi—fr=1 <7 8Iam & |

e U& T Taferd STFe—&TR ad 2 | IR §9®T 1T URadH pH @ 3fdd <RIl TR BT 2 |

31c: faeTa™ & I pH 19 BT 910 R H I8 GUAN BIAT & | I pH A9 910 &R & ford
T IR AP SUGFd BId 2 ST pH & 370 _Tel H 7 uRacT UelRfd & 8 | S A1gHTe & & pH=1
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R TSl 7 HT BT & TAT pH=1.2 | 7T IR U™ BId §T pH=2.8 TR YoUick: Yiel < T &I STl & |
39 QI & AHM pH=2 W AR’ (ATel+aTel) 7 U BIaT 8 | 31 YR SiHIfharel 8Rd 3.8 ¥ 5.4 pH 3I<RTd
@ Heg Glel | el T BT 81 AT © | pH=4.6 TR SHBT T &7 (AeAT+-4Tet) Bram 2 |
AR 3.1 F GABT B SN QY TE B S 0 A 12 pH Th B FAK pH RISl BT FHIAY FReHl 2 |

AR : 41— BB DI B T IR IR pH A<RTA

NGEd IERIRED AT IR pH
oo oo ORI
H 3T H 3T
ITHTS & STel KIS gretr 1.2—2.8
aferer i OB T et 2.9—4.0
EIDERCINGS| N T et 3.1—45
AT & ST Gret S 3.0—46
gfdta eRa o YretT e 3.8—5.4
aferet ¥s ST e et 42-6.3
ERIGES] STed Yretr e 6.8—8.4
fopdter gdet STed drerr CRE] 74-9.0
LIBIRESRIE] ORI ATEH AT 8.3—10.0
SIEEICESICIE] O] RN e 9.3—10.5
TetoIiRE did ST Yrerr CRE] 10.1—12.0

ATd3eh G (Universal Indicator)—

B AT DT BT AT SR Yo U1 Jad a7 ST FhaT § Sl g pH IRl & #ed 7 gRadsi
w1 AT I oIl % Q'\ET NEEZ EﬁﬂmwmélWWWWWW(Yamada’slndicator)
TR H U © | 39 WANTemer #§ feferRaa &1 Aed: q=mar ST 2 |
(1) 5.0 U™ (0.005 UTH) 2ATSHTA <
(2) 12,5 I (0.0125 T™) ARA Y
(3) 100 AU (0.1000 UTH) fheteTue=
(4) 50 .M (0.050 UTH) ST &

S 9T FADI DI 100 FHP QAT H BT [Tl g1 & TAT 3AH 0.05 M NaOH I &l §a—g& o a9
q AT & 59 T b faea 81 71 81 S | Jeaeand ARG Siel [HeATdhR faerd= @l 200 AHP T T HR o
2139 @ &1 A= pH 719 W 7 =1 Bram 52—

pH 4 5 6 7 8 9 10
T T ARAY LI 5 AT At CRE]

AEEG Jad doR H f[aaa der wieor 09 (pH UR) & %9 H SUA ¢ | pH YR d9 & oIy STl & T
Tl IS (Strip) T fAf=T e faeramt # garar SIrdr 2 der ofd # g foram Sirar 2 | 38 Bidi-—uie! gRdaT
% ®U ¥ IuAel B qAT 39 Ydhe R fI= pH R 39 T &1 A o 84T & | A1df3d gadh faeaa= a1 pH
YR ¥ fIele &7 T pH A9 STd fhaT ST AT 2 |

pH M ST B B RAf¥— =l e &1 e T pH A pH YR a7 A6 adh &) T8l 3 7+ TR
| 1 far ST A 8-
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16
(37) pH UTR ¥ pH &T A ST &1 & foIg fIerae &1 2—3 §8 pH IR UR DI Bl Tell IT $TR A STeid @ el
YR IR I AT B AT (& T AE T AMeIdhl & T DI BT (Shade) H HRSD pH A ST BRI © |
(@) |Ta® Gad | pH BT A 10 B & (oY T A6 UG Y Rl H & T Ao &1 o 5 JH°
TR 3HH IR 1 TSI I WA oD Bl 2—3 & Sleld © | fAeTa H IO~ T & T A3 Jadh
aIde W o fAff= 1 &) BT el W e pH A ST &R od © |

71 TN @& gRT S9@T [0 Ufhar e T8 o

W 1— A W A= eegediRe oFd fde™sl ST &R pH 919 pH YW AT GRS qad o
eI | 91 BT |

JUBRV— RG-S, IRl ¥V, $IUR, TTeel, AT 7o (Measuring Cylinder) |
TG~ AR |resrail S99 0.01 M, 0.005 M, 0.001 M, 0.0001 M HCI faera=, S1df3d @ pH YUR, 1A ofd |

faft— (e1) wdfe gE® & SuarT I
1. RGN WS H YD [Ierd & oIt Th—Udh W28 G Y NGl (G AR) I@T AT IADBT 1—4 T b
B |

TS (AT Bl 5 T AT WREHAl H T |

TS UG H AA3h Gah Bl 2—3 §8 IR dI G 4 el |

TS UG & [JeIe & [ Bl Fagr qddh odl 9 §9a] ol gad @ e T AMd
[—ATThT & T H B |

5. [—dTfeTd! & I [T B BT (Shade) & pH A BT AR # for@t ST faers & 1 & a9 1ferd FH=iam
T2 2 | FET fae™ &1 pH 719 81 |

@) pH IR B IUAT H—

1. pH UR & IR (IAP I & ol Uah) BIC—BIC Ths U (2T Td AT Tgel UR e —3NeT I3dl eIl
SABT 1—4 D b DN |

2. SR P FERIAT A e W& [JeaT &1 Udh—al & I3l Ths W STal |

3. UR TR IO T BT Fagr | FRIeT0r dR1 9o 39! ol A -ttt & FH B |

4. FT—AIfABT & I T B! BTAT (Shade) & pH BT A ARON H foral ST pH TR & 7 A AfHAH FHAT
<otar ® | I8 faerad &7 pH 7149 87|

N

»w

VT Ud gRumyg
2 iy pH 9o & foy | @rdfe g@e & fau | woT4T
o AT - - ¥ ura
WIS | T pH (MTRT Y| @ pH | oy ey
1. | 0.01m
HCI
2. | 0.005M
HCI
3. | 0.001M
HCI
4. | 0.0001
M HCI
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AEE=ET -~ 1. pH YR BT S F g7 PP G ATy |

2. gad fIea9 a1 pH UIR & AT AR ATl & [T & AT el dxa pH A fora=r =2y |

W 2 — A W Al FET & T pH 99 pH YR @ HEIAT § TG BRAT|

g &1 <9, THICR BT W9, g, RiR®1, 919 &1 |l 3R et Bl el

SYPHRU— pH TR, SR, W 5 |

- QA T AT e |

fafer =— 1. pH UR & ©: (IS TLA & oY Th—Th) BIC—BIC Ths U P Ud A% TI8el UR AT T—3TeT
G qAT ITBT 1—6 T AH B |

2. IR P TSI H TP AT [T BT Uh—al & 3Tl —AeT s UR Sall |
3. UR TR I T BT A | FRIeT07r SR7 qei 9! ol A J—dlferd! & J H G |

4, FT—1feTdT & S T B BRAT (Shade) b pH AT AR H foral S pH TR & 317 A
SMferema™ FHHAT QYT & | JET T T pH A B8R |

gegor g 9YfRomH
faaa= pH TR W SO~ [ ATHT pH AT

£
.
1 RIERETSS
2
3
4
5
6

TN BT G
EC)
ISECal

g BT TsT
o BT gl

gt —
1. AP TAT B foTY SRT—aTeT SR BT YANT HRAT A1MRY |
2. A% e a1 pH YR & 1T 3R J—dTfefdl & T & AR oA dxab pH A1 forRa=T =12y |
3. pH TR &I AF I ¢ P IGAT AT |
B T D pH A TR 42 7 A T E -
ARl 4.2— FB FHAT B pH ATA

ggTef pH =TT ggref pH JJ=ARTA
g & 2.2-2.4 AT A 5.5—7.0
Rt 3.0—3.4 g 6.5—6.8
|9 BT < 3.0—4.0 qs oA 7.0
"W & < 3.0—4.0 TR A 8.4—8.6
THTCY &1 4.0—4.4 e offe A=Rmn 10.4—10.6
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WA 3— AN WAl $ e o (BTERIaeiNG W HCI) 3R gaa o (TRife®d e CH,COOH)
@ pH BT JT BT |

SYFHRU— TV FTefl, D DI B (AT SR AT Tell) I/ T IS |
RERIA— WA ard fdera AT fawgd UR &1 pH gad U3, 0.1 N HCI, 0.1 N CH,COOH.

&y

(a) TG GAD TR BT TIRT BRD—

(i) &1 W8 Y&h GRIE0T Aot ATy |

(i) U Tell # fIT 7T 0.1 NHCI BT 10 mL ST IR SHH SR AT Hid BT el DI ST A &l & AaHND FaD

STfery |

(iii) ATAH®G Fad [Aed @ /e & d1e q 9 1T BT pH Al BN ST 399 {[Iera9 & 7 4 Ao @1l & | T8l

0.1 N HCI faeia &7 pH B | 39 IR H ol BN |

(iv) 39 YR 9 A BT Y- 0.1 N CH,COOH 371 & pH FERor & forg o1 iforg ik 59 Aol # <1 $1forg |

b) fIRIT TR pH UF BT STANT HRD—

() TS I TA WR 0.1 N HCI 9 &1 AT AT AT R4 |

(i) TP BIE DI B DI Al 384 IRIY R DI U & Bl [ART R pH gad B JRAHT & T Fad I3
TR RIFIRT BT |

(i) Pre BT TS U4 aTel Tl BT AP HINY 0.1 N CH,COOH & pH & AU & oy I&T UfhaT QIevrsy |

B&ror — TR Bl 9 &1 T ARV H TS BIY |

T e pH ATH

0.1 N HCl
0.1N CH,COOH

GROIR :— 0.1 N HCI®T pH AT 0.1 N CH,COOH & pH AIF ¥ 37U HH 8Icll © |

9f HCI TP Tl 3 & 3R qofaan fAIsia 81T 8, T CH,COOH U@ Gad 317 & 3R & AT H Ao
I €, 3 HCISTel § CH,COOH &1 I ATl o fderar Suer 3ifere /1 § 1Y Scd=~ Rl & |

HCI &1 pH<CH,COOH @1 HHT Tl & pH ¥ |

WART 4— VARG Y& B TR oRd J9d &R & |NE Y9d 3 @ SAIg- # pH IR &7 3
TIT BT |

JUHU— 400 mL BT T 41, 50 mL BT FNT, 20 mL HT fUYS, ARG Fad A+ a1 difcdd Fadh GRaw!,
P B B, 0.1 MHCI 3R 0.1 M NaOH faera= |

fafer :— (i) 400 mL & R # 0.1 M ARSI TELIFARS e RT & 10 mL <HIfoTY |
(i) 39H HHIE WI H 0.1 MHCI BT 0.5 mL faaa ¥Re 4 sy |

(i) TP IR AT & 98 PR B STAR DI DA D B DI FErIdT W TSy 3R TANT 3.1 (a) BT HifT pH
a1 iR ST |

(iv) 39 UfhaT BT 0.1 MHCI & 10 mL ™ d& T8vIsy |
(iv) ASTH BESIRITgS & & T 7131 # UAd R 0.5 mL 0.1 M HCI ™ @ 91 pH P Tof DITY |
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B & HCI T 3ATIAAHT (mL %) pH &T HTH9
1 0.0
2 0.5
3 1.0
4 1.5
5 2.0
6 25
7 3.0
8 3.5
9 4.0
10 4.5
1" 5.0
12 5.5
13 6.0
14 6.5
15 7.0
16 7.5
17 8.0
18 8.5
19 9.0
20 9.5
21 10.0

TR : AT & SR &R H 3t el W pH A4 Tedl § i FFAA & QIR 3%l 4 8Re el W pH A1 98l ¢ |

WANT 5 — YHifed I # OReEd (Q¥ice o) e W SEat pH #§ 89 9rel gRads &1 3eagH
BT |

IUHR— TRGA(R], IRET! TS, Pid Bl B 3N |
WEA- Wifed o, Aifsaw Wiice, |y gad = |

fafdr i— 1. U uRRgTell H S 1 mL U 3 ofd 2 | SEH ST 20 mL STRIT Siel AT © | 39 3T aRE
GAESIGES

2. 39 fAed9 @1 Ush 42 WA Yad U3 R ST © | 39 U I~ B dTel I &I o e & [T I el
FRA B TG pH BT AIC HR oI ¢ |

3. 9 39 faerad # o 1g gitfa wrfsaw Yiice e & | Ud 39 o8] ave o fRatras faery ar oid 21 39
e @1 U& 42 91dfe gEd 375 IR STed 2 | 39 W SO 8 dTel 7 &1 gadh d1c & T 9 el ded
2 Ud g9 pH &I AIc R o © |

4. IR U & faead ¥ 1g 3R gfOTa Aifsad THiice e € Ud S 8] dvg fRarax fdei o oid 2| 31|
U ARG qad 9F BT SUANT HRA gY pHAE BRI ¢ |

NeToT—

C gdervr  faaas [ ATHT  pH
vHifes aFrq faaws

2. tHifed e faqaa + 1g wifsgn ¢Hids
3. tHifed e faqaa + 29 wifsgn ¢Hids
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IRUH— U gddl 3fd (TIfe® ot faerae) # W (T¥iice &) e W ek @ pH 9¢ oIl 2 |
WANT 6 :— IMIFTA TEEASS Aoy # GHeaE ((MIFEH M) R SE&! pH# 8W drel 9Rad+
P eI BT

IUARV— RGN, P BT B A |
TRF— 3T ESgiaaigs [dora, SN M-I FaRISsS, AMEG qad U |

fafr —

1. U ORGTeAl § ST 10 mL MY gssidarss [dadT ofd 2 |

2. 39 fAe9 ) U & AHHe Jab U3 UR STefd © | 39 R I~ 84 dTel T Bl T Gadb dre A bR
%@szﬁf:ﬁ?ﬂWéﬁ%I

3. 319 WRG-Tel B SURerd 9 faera § T 2¢ SR FeliRTgs e 2 | 39 318! aRe fRelidx faeia o
oA B | 39 39 fAerae & U 48 &I e gad U R ST € | 39 W S 8 dTel T @l g Jad
=E W BRI & Td $99 pH &I AIC PR oid & |

4. ORR U ¥ 9T [qadq ¥ 2g IR I eSS e & vd 39 faeae @1 pH | gad 0 §R_T
;ST R o © |

JeTor—

#. | gteror  faea= T ATHT pH
. IifE EEgiaage faees

2. it ggglaage fd@ds + 2g NH,CI
It ggglaage fde@s + 4g NH,CI

RUTH— Ush Gadl &R (SHIMTH BRSiaarss) H TR (SFIFRIM JIRH) et W e &1 pH gel & |
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T —5

e 9

TN 1— BR$ M1 T ARATSAC I & A & G IR ATsdl B YT BT eITT BT |
SUPRU— RGATTAT, AU AUy, THd Il S8l 31T |
AHUT—

@

(i)

(iif)

0.02M BR® FARTES : 5.4 STAANTT BRP FARTSS IT 3.2 ST BRE FARTSS DI G STel H Aol H
2| S STdl 3TECH B b B S8 1.2mL T HCI A & 3R a1 H YT STeT AR S8 RIa b
R R IT B I

0.02 M UICRIRH ARITSHE ; 2g USRI ATINATSAE BT ST # fdeid &R SHHT A+ Udh folex o) <
=

0.02M KCI T @ 1.5¢ KCI &1 3G STl H fdeid R ST I U foler &R ad 2 |

fafe—

© N o ok~ wdh=

9.
10.

11.

N e W R B U ugrRf | 91 ¥ URadd | [Fe(CNSy* @ [AMg &1 faeeds
WAl W9
1 5mL ¥ e - -
2, 5mL 0.02 M FeCl, fae@a | &w1 ¥ T T AR
3. 5mL0.02 M KCNS faed® | &1 ¥ T TE AR
4 5mL 0.02 M KCI fRe@® | X7 gear & o @ &Y i @R

250mL 3R BT Y AR ofd & UG 9 Hlcfdx g@T od ¢ |

ATO RACIveR B FeTdd § 99 10mL 0.02 M Fecl, faeia STerd 2 |

AT RACIvSR &1 FEIdT 9 S99 10mL 0.02 KCNS faeras fiyerd 2

[Fe(CNS)]** Sidzel 3T @ foT & H1ROT T8 et T U 81 & |

T Ug H YT TR A I S IR 7 sovw MG ofel § A 2

T T A B IR W8 WAl ofd € 9T S 1 ¥ 4 9% fafed 9% <d 2|

T TRGT! # 10ml TEX Tl 7 BT faeas fAad § iR 3% U weve # 3@ o 2

WG 1 H SmL ARSI TRETAT 2 H SmL 0.02 M FeCl, faerde uReg=efl 3 # 5mL 0.02M KCN fderg o
RGN 4 H 5mL 0.02 M KCI faeras fiyerd €

1 TRegAfeRIt B el TRE | e ¥

31q TRGCl 1 & el T 9 2, 3 T 4 AT dTel] RGN & I Bl el DI T R © | Alel A Bl
<frere @1 gorr o H A ARt el § SeihR A Bl 3R < §Y DI Sl Hebell © |

orel 7 @) Aigar e # BRe ariTaee Aqget [Fe(CNS)* | @1 |rsdl & 31 %d 2lell ¢ |

gRomH—(i) faedt W1 fohaTeR® & Arsdr 9gM R AW SR R foRenfia & Sirar € srifq [1 @ digdm dgd
2 Ifep ST B Fr=dl dgdl 2 |
(i) fHY Y fhaTpR® @ Arsdr geM R a7 9rff 3R favenfua &1 Srar ® srafq <7 @ diadr gedl © &=ifd

ST P ATsdl Tl © |
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AT 2— [Co(H,0) |* TIT CI 390 & 7eg & Ay #, fodll i amga & |rsar # aRecds & w® a9
9o e &1 IeEEs S|

RigTa— <graeRIpiaece Hael il % &1 BIdl & Sdfd gqanadidlaiee Haqel eldl I ST BIdl © |
CETdARIBIETeee fdeds H S ™ & a1 g™ & 7 % yRad+ T 2 |

[CoClLJ*+6H,0 == [Co(H,0)]*+4Cl
e RSIC]
Ig AR ¥ AU & HROT BIAT 2 | Cl 3= Jad bidTee (1) & o Sielid faea= § Co(1l) 3= & w7
SUHEHAS # Sl & 319 9 Cl =9 ¥ ufogef 8kl 2 |

JUPRU— &I DR FARD (D 250mL BT), WG], W&l ToS, &l FRE, &l YT WIS |

- AT BISSIGAIRG 3T, BlaTee FARISS (CoCl, 2H,0) , GT I |

fafer—

1. 1.65 g STIAINTA Pl FARTSS B 50 mL STl H BIABR T 0.2 M ATadl &l Dldlee FaRIgS [derad
CEI I

2. TP RGN H 39 I &1 SmL od & | T DI A% HCI W R oid 2 | 319 39 fIe # 1 mL 9= HCl
e € 9 39 T Aie BRd B

3. 39 39 faera9 # 0.5mL A% HCI BT ®h Wb B fHATd ® 3R AP dR T BT Alc A = | 10 Rprs
BT TH AR H AIE HA & | O1d F 5.5 mL HCI (A7) el g 81 2 @ UehH & ol 2

4. Id GA YT B YA oA A ¥R ol & | UG (3) I W fIera # 1 mL ARG STeT STeld & 3R T Bl Ale
P 2 |

5. 319 39 fIeTa H 0.5 mL 3MGd STl BT Teb—%h BR (A & AR TP IR [T Bl AlC B © | U Reble
®1 g AR H Al IR 8 | 519 {A 6 mL STl Hel g 81 8 Al T U < © |

neToT— ARM—1. 0.2 M el CoCl, faerds &1 I = 5mL

% w [Co(H,0),)* 19 # Wl |  fygroy a7
fTY | HCI &1 3 (mL)

1. 1.0 e

2, 1.5 e

3. 2.0 Tl T[ATE!
4, 25 ST e
5. 3.0 e ST T
6. 35 e S

7. 4.0 it Aar

8. 45 Hrar

9. 5.0 Hrar

10. 5.5 Hrar

11, 6.0 Hrar
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ARofI—2. 5701 fdera= &1 31Ia (5 mL, 0.5 M CoCl, &1 Sieild fderdd d 5.5 mL | HCI = 10.5 mL

figor fae@ T (CoCl*+ HCI) % ST FT AT

% 9
i T 9d @1 A (mL)

1. 1.0 e

2, 1.5 e

3. 2.0 Tl T[ATE!

4, 25 ST e

5. 3.0 T T el
6. 3.5 LB

7. 4.0 d e

8. 45 Har

9. 5.0 Har

10. 5.5 Har

11. 6.0 Har

IROIF— ST 3 CoCl, 9T HCI e W &7 # uRac =ar 2 | HCI e WR Tl 37 3rwaa: e et
# gRafta 81 S 7 | 59 39 TeX el 7 # ST e Sidr @ dF o # elrdl [T G 37 Sl 2

31
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Y — 6

AT — Y UG UG SUDNIT

(Titration : Terms and Apparatus used)

AU (Titration)

faeeryor @) 59 fafy § fodT srema faers o SuRera ugred @) |ran &1 fHeRer 996 e & smaaq
B TR | far e € | 539 fafey 7 arsta faers &1 v e sirade dax S S faera (e faer)
IR—4R fArard 2 der sifafesar gof 8 R 99 e &1 = §1d &R ofd 2 | TEd faedra & S, Jd
eI & ST AT Ad faerds & Avsdl | T §IRT TSI fdefa e @) TsdT ST PR oid 8 | I ATadhy
AMD e gRT {6l 3rea e &1 Arsdl S &) &I 9 A BI o719 ®ad & |

I ¥ ygad o Ul H g
AT (Titre)— I8 faerre, e Sufkerd uaref &1 AT (A=) ST &1 STl 8 S 1A Sed & | 39 T
faerae f wed €|

3gAa® (Titrant) — 98 e, RTa! FEHdT I Fe AT S A=l $ed 8, SU AgATS Hed & | 39
ST e+ F8d 2 |

A% fder@e (Standard Solution)— 98 fae@e Rt Arsar S1d 1l &, S AFd fIek ded 2 |

Areafie fae (Intermediate Solution)— f§—3TFATIAT & #& T 1A AT fIer T & uart & e
2 U gATds! H U o UaTe & Ao &1 AT xd & o wreafie faee aEd B |

Id: g8 faeraq, rgeT Ieradr 9 aMe faaad g1 31eid e &1 |rgdl d &1 Skl 8, Jreafie
eI PpgotTdr 21

faera & \rsar (Concentration of Solution)— fe@E & e MRed “R a1 a4 gef faea &1 A0
DI fIera & Arsar dEd 2 |

AT H ATl Bl FrfIRad SHhTeal § 2 HRd & —
(31) HIeRAT (Molarity) - U forex faera # SuRerd faerr uarel & Ut Al @ AT 3l faea+ &) AleRdl dad
2139 M ¥ UeRid oxd 2 |

faeraa &1 forex # smaa=
.. KL L
geTef B UM H MR

Ao 3@ (Molar Solution) - If U@ forex faem # faory uered &1 v o™ A1et got &1 a1 98 e
HATeR faere dgarar 2 |

(@) =T (Normality) To fofer faeas # SuRerd faea ueref & um qoie der &l e @ Aedr
FEd €1 39 N 9 uelRia &=d g |
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31 ST = faeraa &1 Jmadq forex #

geref B I H IR
geref & U Jeihl Bl G = geref Bl Y H godid! 9R

AW @ (Normal Solution) I U& forer e # faor &1 va U™ Jodis gell 81 af a8 fdem
T faee dEe B |

goUidl WR (Equivalent weight) {30 qarf &1 il wR, 9 Uarf & YR 9N &1 98 G 8 W
BISSI ® 1.008 YR 91T 1raT RIS & 8 WR T 1Al FAIT & 35.5 HR AT H FANT B 37qdT I
favenfod & |

@) drsar ™ yfar forex (Strength is grams per litre) % forexr faera # gﬁ garef &1 Ut H AT
fera @1 3 ufdr forex & Arsar FEar ¢ |
HroRdT deIT Holdl 9 59 4 bR o 1 &d & —

() "rerRaT @ oW H

Al U Ui feTex = ARl x 3R
(i) -vieraT ® W H

ATzl UM Ul forex = FFer x ool 9R
e — 7 uerd e 319 4R U4 gediel YR G4 Bld & S [derdHl &l Aokl qoT AHedr 91 |JdH 8l
2| O AISTH Bgsiaass (NaOH ) &7 SfU[MR T2 Jedidl ¥R 40 BIal |

T¥ fa=g (Equivalence point) 98 fd=g, 514 WR rgAM® Ud A &1 Affhar qof 8kl 8, oo fawg aferar
< iR fafds g Feerr 2 |

3iftm f&<g (End point) a8 95, R W @@ & 37 uRadH gRT AMWfHa @ guiar &1 udr Fefdn &, aff~as
fI=g P 3 |

e — qou fawg don i< favg @ 7e Uo g2 &1 & 3R &I 2 |

a® (Indicator) - I IS yared, it 1faforar # SuRerd 8@ W 1 gRad= gR aifafhar & gof 89 &
AT < B, AP FHEed B |

I H Agaa fRd 9 9 Suewer —

(1) &R (Burette) IT HOR Hid B a1 Mfhd  JeTHR Tefl Bl & ot Feren =T Jaran gar
g s o @ S oY Y& B | 39 T W @R hEd 2| gk UBR & «Re g T arel g

2| R gaorer R IR Yae ) el o ) 9 WR g faetg o < 8| <M1 96R & @Re & ford (6.1) o
ST TR € | BiE B el SfEifhd X B | I SUAT R O aTet @R # SR W A B IR I
(0) & AN (50) TP 9 9NT &I & | Uyd a1 H1T R <9 (10) a_7eR HEI # faifrg vear 2 | va s

YT T AT 0.1 AP BIAT 8 | I8 YT BT feUcHID PN © |

T B SR 1 yaR 9§ far @ @ —
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T
A<

I e
E e
._.___- - e e e
L s e ;w
= M
fo B0 e fors 3 =g A

M w3

1 6.1 aRe st 6.2 e fers 6.3 e # faea W

() YA FRT B DIAD e (A% [A) F 91d & TR S0 IR ST 9§ 3R 3 ¥ Mg o o
i 2 | | &NC I IR R {Ie@9 1 5o @ T fch+1 el anfey |
(i) EB 9C IRT BT 3—4 A1 I AT I Gl & faT eRe # WA 2| O @) 39 fhar @
YerTeld (Rinse) wed € | S99 @RT # fyua o @ §¢ g% 81 ol 2 | (R 6.2)
(i) =9 genford @RT @I 3@ VS W RE Iy o FETIAT A AT R <A B |
(iv) 319 BT P FETIAT A U Y 9 FY SN A5 b I [Aadd ¥ wRd 2 o9 [ &1 g89 Suam
FHA 2 | (R 6.3)
v) eRe & S a1 g e & Wiaer fead & oo gR ¥ areR Fared § R @Re & fFrae wr
H IuRerd arg & FH% gergel aTeR ol ST | $96 UTdq fdede &l &Re § T 4 §8 W ddb Y1 4R
TG |
(Vi) 3@ RT B HW A DY Pl IR Ao Bl IR—IR e o= o Ff¥Ea agaiad (0.0) Al &R ofd
2l
Vi)  ®XT BT FEl UI3id AlC B B oY T AHE BRI & Ths Dl G4 & dl d FHIT

WS BT 3R T < 2 | (T 6.4) TAT NG BT G & Tl B SHUR AT 1 7 GHBR qA

B WY H IR IATH HIe PR 2 | (R 6.5)

E - ) fﬁ HEC RN

Al Pl
rJJ . % ﬂ‘ﬂ?ﬁ i

forr 6.4 o 65 @) ureAis U
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(viii) FTEM—(R 6.6) S TiF gai gal # el JGTEIPR BT UIGHH ol & |
(=ra 6.7)

(ix)  STFATYA ufshar qof B9 R ¥RT H e &
JHRIT 9Ida] § aTd dR 39 ofdd 9 2—3 IR
SR GRIETT I IR /G < 2 |
FNT BT YANT B GHI 19 IGAT =AMy fh
TIel ol (Leak) 921 B =1fey | Afe il ofi®
B I §AH A9l o T &1 A1fey | &1fv fag wR

6

g i
o=z 6.7

fo= 6.6

e & e R W 45 cudq ot Rafa # T2
& Fasiaa = &9 ad
I ¥RT H &R AT “_T A7 81 Al TART B & UL S Slel I 8IdR WS H Iocl dAch ol a2y

R SISt @l §g < &1 BT © |
(2) e (Pipette) (RIS 6.8) — ®Id & I SUBRY B HeF H dod BIAT & | dod B Al Bl Tofl BT RIRT TeTell
BIAT § T7 S0 RR &1 fRraex qaad o491 faam 91ar € 1 396 S0 RR &7 g awde
firs T f&aT ST ¥ | 39 S RR &) 3R Ud g foeg BT 8 | fave & SUAnT axd 9wy
%q BT 39 fovg d& 81 WX AT § | S9d ded R Af¥ad arg oy 20° C dor e | ford
ST b+ dTel AT BT AT O 20 WHY 3ifdhd YedT 2 |

e &1 Swn fF JeR § o § —
@)  ouc &1 el BIAG R I AT R I IR STl I AT AT LR 37T 4 MG
Rl ST ¥ G 2 | fIUe &1 Trell HR WR <R QIR R I8 (ch| A8l &+ a1y |

(i) o9 fc @ S faa™T & 3—4 WP | varfeld d-d 2 T IR & SR 39 g7 foldm ST ¢ |
(i) U gRford S arel faerae H s et RRT galax HuR) RiR &1 48 H oI Aagrigded arg bl
SR G 2 R 53 N SR Il & | AT SAfory awd & & rraeiydd sd §g # 3 Fahdl ¢ |
9 Bl HWR T A 9 TP Giedd © oid db [$ g9 U & FU el & JArbR [T F A$T HUR 7 3 Y |
IfE 5a g | o o U A1 R (AT Bl g IR WD Il ¥ d—aR IR FHoell bRl a1y |

(v) @ e & S RRT g & FaTa ax G aoiel Fell F Tefl BT §8 9% &% <d & | 3F[ell Bl oSl
et e e # -4 arg vaer wva E oy 1fdes wR1 g9 qreR e RR | Adee ot | 519 faerad &
IETSIHR B Eel T FAHR o TP o AV a1 fIUe & HU R BT el F 7] T8 a1 I ol dTey
oy e arex 1 bt A |

(v) @ foue & el RiR 31 W@es Ud &b BifThd Tl § @R S IR I el $I 8T <d & oy
It fuve 9 Sifee welds W AR TaT © | STd 0l fJerae difidd T | 3 STl © af fuue & e
R BT BIFTHA FARD @ WA SR F T IR W B & o1y A g1 41 fIue 9 Ifee TR H o
ST | BT AT hep AR DR AT 1 31~ g DI arex T8l Fabrear =y | fue 4 faes o @ ufdhar &1 &
6.9 # T AT T |
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(38) WiTTPR FATEH (Conical Flask) (R 6.10) —
YT DA BT I WP B ATHR BT Tl eIl o |
SOBT Rl WRT TUel 9 $UR BT YN T 8dl 2 |
S AT PR & SO §H AU FARD

fl FEd 3 |

(4) fafeaq s 9@R® (Marked Volumetric Flask)
(R 6.11) — I guc U ATl Hid & FaIRG BIAT ¢ |
TG SUANT {1 ueref &1 A fqeras a9 @ forg
fopaT SITdT © | S9d ded TR A9 O 20° C AT 3T
A S 250 FAP 3ifdd BIaT & | F—fT smaae aret
I TS TANT {3 S € | S 100, 200, 250,
500, 1000 HI 3MfT | TP FoIR® & HU KRR W

T garebR 278 Bl & | 39 g T WA W 5d Bl
YT TFelReh IR 3ifhel I & a_TaR BIdT & |

A A= 9999 @ foTu ugrel &l 3agad A1AT Bl didids AT FATDh | STl © | 399 2ATST STdl o 39

o 6.41 =

3reel aRE femd € e uenet g Wi | geref & goii @ y¥eErd YeRd &l oid ¥ Afed g 9@ R <d §
T FeTReh b 8 H Pldl BT gl HR [dera Bl 36| a¥e feal ad & A faea w8 i |

IIA® AT (Chemical Balance) — 3THTIA % foRl AM® g9 994 B et @I FE—He! A ST BRAT
3MaRTSH & | Uerl Hel A et & fordl AR el &1 START {1 STl & | St gelag i gofl 1 TaRTerett

T IUle 2 |

MRS AT &1 TBR DI Bl & — (1) FAF Yol dTell MRS Jell (2) 3R YTl dTell M el |
I A YOIl dTefl eIl & SUANT & aR § SN <1 T8 fderneral § Suerel IRAdi+h el bl = 6.

12 % SURT AT © S G ¢ DO A g9 & o el § a9 Hid & dieq 3 9 I8l o |
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:'.mh
R 6.12 TrEmAS T

START Ay — Fad Ug Tl B Wew N FUS W UB IR &S FI U= Ud Agd gd o Feridr
A AT B © | 379 GUS! ] Tl H oIl TUS Pl GRYUR TR HW I8 2 A Ahdd T &SI MR aler
PR AT € | A Hebeiep YA R I QAT 3R FHA Gl BT 2 ol gell Aferd @ 3fc: dier & ol TR
2| dre aret ugTef &l dfd 7ol AT ‘Arel dTell didel’ (Weighing Bottle) (3 6.13) # T@dx g a1 Uets H
3R 91t @1 <1l Uers ¥ ¥9d 2 | &6 9 W8 dfd T AT Al dTell diddt &l gd H drd &) MR Sd &)
o 8, 39 918 yaTef S ofa dlerd ¢ |

5 614 e dlelt drE TE HY TE
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AT A 91E MITIHATIAR IS | Udg IR HH AT RTET I ¢ | Al Hohdd SR iR *1fe
& ST & 3R 19 10 U &7 91e @+ O 98 il 3R SI1eT S ol ar Uil Rerfar § W8S (Rider) &1 UART
fopam SIrerm 2 | Rrge’ VAT a1 wifesd &1 &1 BIdT 8, $9PT YR Yol (Joll gU8) & 3ff~ad RR IR &+ W)
10 T3 BT 2 | ASSR BT Jll & HUR o B b g H N Jell qUS W R 3R 36 & | B8 Bl AN
PR, (S BT oIl & IUGaT WA R T 8 O Hbad I W 3T S AT R e A QAT AR a_IER
QI PR |

s 6.14 ¥ 9Tc @) S, dic qAT Ngex SATAT AT © |

ST o6 s 612 W St AT B, o @1 Yo @1 Aol @ Ae I @ QI IR 1 W 10 I
3 Fafved BId € T2 U 3fh | qUR 3 & 7ed 5 W1 84 & | g 6.15 H Tl BT Q1M1 SUs SeRIT AT & |
T BT UAH 3 T IR TSR I@T 1T &, ST T eI 8 | OISR i 7 O 3@ 1 8 af 91R 7
U 91 0.007 TTH BRIT| BIC WFT WR AT TgS) AT SV aF Ui 91T ¥R 0.2 AU A1 0.0002 U9 BN | 399
YR SIFAT B 91 IR WA dhb Ael—8! IR SITd B Thd 2 |

WW

IJ]ES\-leE&?ﬁ‘?W

171 6.15

TRV & ol Jell & a1 Uers H R d1e, =11y a1 g jrgex &1 Reafdl F=aR 81 a1 iel 9R &1 0T 39
YHR B — 91 (AT H)= 10 + 2 + 1 = 13 T |

=TT 9 (JF G¥Memd) = 500 + 200 + 100 /U™ = 0.8 I™

=TT qre (fg<i geMerd) = 50 + 20 + 10 UM = 0.08 U™

AT TSR 3® 4 A 3T T BIC 91T R @[ & dl

IS BT Bl 4R = 0.004 + 0.0004 = 0.0044 TTH

3T @l IR = 13.8844 UTH BT
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et —
(1) oo Il IS T D dTdll arel g3 F TSl Bl A% B A1y |
(2) oI |HAS 3faReN H 7 8 ol &fcsT BRI U=l Bl gAre, Rue dgel 1 Agel ga B Gl | qHdd
3T H BRI AT |
(3) guel B gATHR oW b Hohdd TH WR IR & QI IR RIER G UR QI HRal & A7 el | IS U
e 1 a1 U= BT gATER S o T AT |
(4) Yorel UR 9TC QT STl YA A FdTerd 99T Uets! 3R g0 I faRTH eraxen # @A A1fgd | 3% avE
UaTef AIel o1l & d1Q Joll Bl AR [l § WG, didd Bl bid ol Rasibai a8 - a1 A1y |
(5) TS BT BT AT BT | ITd | U VFSR B H il 8P &I ST A & IoTd | I WL IR < & qici
PI BHI FHE) P FERIAT W XEHT 9 IO =12 | IS EHL Jell U8 Bl oIl W &1 G A1y |
(6) T R HAIc TRA 9T Hid & §GA BT 978 I od dlfh I & $dh | Tele el 7 |
(7) ST % g # 9T A1 & uSrIl Bl diel | 94 g Tl AT el o dide Bl diel ofd SR R uare
PT IHH IGHR dlel | Tared b B A 81 e T8 B | gt B B o WY gers A1 HITS R 8] W/ |
(8) wrae drdel B WERIAT A UG Bl i) AT didel H RIMAIRT HIAT A |

(9) sl 3R dfF T (AT Al @l d1de) @ WR H 9 a9 T (A1 e @ didel Bl 9R) ' 1R g uard
BT IR U BIT 2 |
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Y — 7
AU — yoR, faftrn wd o

(Titration : Types, Methods and Calculation)

ITAMT & DR

(Types of Titration)

AT AFATI 7 IR IR & B & —

IETHITDHROT AT 3Fci—eTR AT (Neutralisation or Acid-Alkali titration)
STRATPRUT—3T=I 3fTdl SUTTFI A (Oxidation - Reduction or Redox titration)

(1
(

(3)  37@erTUr AT (Precipitation titration)

(4) AT AT (Complexometric titration)

(1) IFT—&R AFATF— d AT, T H U faeTa= aret e ORI fdeas &R BIdT 8, 3TRi—&TR SIgHTI
PEA © | O — SATaAford el oI AISTH BRSIass (e & A& A |

(2) SifTERU—eTEa AFAT— d AFATH, FTH T uaref SRS T G-l Uaref e el
2, JATFATHRUT—3TITI AU BEA © | STH— UICRIIH YT qoAT Hhd Fthe b HeITgATIA

N

)
)
)
)

(3)  3rEEYCT JFATI— o AFATI, FoH &1 uarell & fdeia WRER a1 HRa ey g=rd 8, 37gerdor AgHra-
PEAR © | O — RYeer ATgge TA1 IRy FaRTgs Ao & #ed SrgH1aT § RYeeR FARISS Pl Tad 3faerg
AT B |

(4) FgafAig SFgAAE— 9 AN, o M1 e weR fhar v dqe Aiffie a9 §, gt
3T HEATT & | O — £ S1.ELT. (EDTA) T bfcwrad Fraie faeas & 7e ST |

AT — IS UISAHH H bddl FFA—&R JAIA &1 |AiAferd ¢ |

argaras ot fafdi (Methods of Titration)— gAY faffai &1 YR &1 8l & —

()  Tdd IFATIA (Single titration)

(i) fg—argHIa= (Double titration)
() e AT — 59 Al # srgHTd (Aee) e @ WerRIdr | SgAT (37=T) fdea o Arsdn 9
DI SAA 7 | G AFD AT qer 1= e - gerelt & g € a1 59 fafY &1 SuanT aRd €1 39
fafey & =1 N9 yaR & faerae ugad fa o € —

(&) SrgATIS (a) srgar @) e
(i) fa— srgamae — 59 A 4 Areafie fadeam &1 W SRd 8 A4S f[deia (STgAS) o Ferdl A AT
fIeTa @1 A=l 91T BT S 8 | Sd 3IgHIId qT AT Qi1 fdera Ueb 81 uaref & 81 df gs fafdy oW |
ot ST 7 | 599 fafer 7 oA &1 IR S € | Ugel SigATdd T AreAfis faed & A SiR R Arafis
e e srgaT fadee & Heg |

9 AT H 19 IR YR & fIera ugad fbd oI 2 —

(&) SrgATI (@ wreafrn (@) srgAT @) @
A — 37TUD UTSAHA H TRl (Vhel) AFATIT & AT 3 |

T R (Method of Calculation) — ¥R AT H 3T Ao & Al &1 0T 77 UHR H &R © —
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(31) AT @ SR WR IOFET —
3 MR TR ST e @ Arsar &l ToET 791 93 9 axd € —

N,V,=N,V,

et N, = A fderg= &1 Frerar
V, = 9 fderas &1 e
N, = 3sid faerae 1 Arferar
V, = 3= fderd= o1 3maa-
N7N1V1

2
V2

9 A A A S R T G B FSTIA I Asdl I Ui fofer H 9 R § —
Azl U™ ufd forex = aHear x geaia! IR
(@) HIERAT & MR TR TUMT — S MR WX TUMET B o forg iffehar & dgferd aHiaxvr &r s+ 89T 3aead
2| A foIfoy & srfferan 1 dgfora aiiaxeT AR & —
xA+yB — SdIg
e ATd B faraRa uaref § T x Ud y HAS: A TG B @ Alel W1 © | S UBR & FAIT H ATsdl al
oM 9 g A AR § -
MAVA_% MpVy
NE M, = et} & fderrd &l HiRerd

V, = "ard & fderd T &1 Srge
M, = Tarel & fderr &1 HRerd
V,, = &l & e o1 Sge

M = Y M, V4

XV,

A FATYS TAT ATAT 1:1 A SR R SABAT B & Al T0FT & forg 7/ G &1 ganT fhar S
3

M, V,= MpV,
MV
M, - AVA
\Y%

B

9 A ¥ AeRAl 10 dRebd M Ui forex # arsar 91 93 9 91d a4 © —
ATl UM Ufd ferex = HReAdT x 379] 9R

e — M ufd frex d Frsdl S9Meld & d1g IR WIHT ddb Sd He-l a1y |
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T — 8

I AR STATIA

IFA—ER ATAT B THR— r—&TR FFATIT AT B & NI T fIaa et e gavT faeras &R
BT & | 519 el ST ATl aTel &R & Ao &) Heradl § 1A g1 ¥l o e & faeras &1 | g
DI SIH © AT U STATI DI IFAMIT Pl & | OI : FISTH BT & AHD Ao &I FerIdl | SIS giaaiRd
31t TIeTaeT @l |TvslT ST AT | 59 fAuRId fohdl ST AIesdl dTel o7 & fIeia & \erIdl | AT §RT
P &R & fAeR &1 Arsal 91 &1 SR 8 AT IFAI &R HEelTdr & | Si - 3ifasiford 37 & Ad e
P TEIAT W AT gesiags Ay & Arsdl Sid HRA7 |
3T AT &R &1 UGerd] & SR UR 9 AT DI IR a1 H FicT off FHhal & —
1. TIGel 31T AT Yol &R & Hedl AT+ Hdel 3l ST H,SO, , HC1 Ud HNO, T Yol &R Si¥ NaOH
T KOH & #ed0 319 &I, 39 100 # R@1 71 & | I &R & fderae &l &gre § WX 1 sif«d fd=g o= pH
T A NTHT 81 STl & | oY WiHieeiel= qasd WA a1 @iy | 4fe 3l & faerae &l @Re # od 8
al a1 fd=g 9= Ph T |IM ST 37Tl 8 3fd: Afrel SRS adh AN H_1 d1fed |
2, QIS T TN Y9 &R B Hed SHI— Sacl Rl ol JiaRITeld ol T el &R i TSI
BISSIaAIgS & Aol & AL STgHI 59 vl % I T & | $9 UHR & AU H &R & e &l «Re 4
forar SITer & QiR wiATeudels qad TaRT aRd € |
3. YA 3T AT GaSl &R D Wed JAFAYT— Vol 3l ORI H,SO, A1 HCl T2 gaal &R o |Aifeae
BIAFIC & (AT & Heg STTHIA 39 401 H 31 & | $HH 3Tl & AT Bl &RT H ART ST 8 3R e iRt
B AP B BT H TINT R 8 |
4. GG I AT I R D Y IFJAGT— Gacl I OIY ST 3Tl oI gael &R Ok ITSTH
PIEFIC B [Tl & Hed AU 39 207 H W T § | AEIRCIG: 59 S07 & AT BT IR-RT 81 Bl & Jih
4 @1f<a fawg W&ot (Sharp) &l BIAT © | 31c: Biy SUYFT Fadb B H el of b 3 |
5. gad 3R ST B AR g # R fig w a1a &R srema e @ #ea fvar gof et 2
I Jd fag ®ed & | I g T Afie—HE! 718! 91 3R Fad © | god a5 BT 91 I & fold PIfdel Bl
# for) T o= & uas a1 &1 48 Sugad AfaHs e o e <d & | srgwra ¥ srfafhar gof 8 R 19
TFh g5 e ¥ iR STl okl 8 a1 I8 Affeds | fihar ax 9 37 uRadd o) < € | 98 fag o =
af¥aHe &1 1 uRafdd & Srar € der forasy siffsar @ qotar &1 s 81T ® 1w fawg wgerar € | sifvm
fog gour fag @& q1e &1 XS <a1 € | 91 Sugad SIfaHS! Bl ST AT 3 T gRac & gRT if<H fa=g &1
feriRer aRd & gad dEdnd 2 |

A—&TR STATI H AfH favg R e &1 AT areily I eTRIY 31T &R A 3Rl 81 Sl
2| 31 R ae! &1 sreiia e aR feras # - 37 81 9 sra—aTR orgATa H aifxae fasg
ReiRT BT # TR 5y 7 Ao & | SRRV B for BiFTeuelel| areiiy faerad # STEM grar € &R
&N e # [l (Pink) 3 <=7dT € |
Safd A iR 3l e # era—Terdl 7 3R ey fJera # e 1 qwriar 2
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AR 81 ¥ {B T AR IS B A M B

SEED T 3rguTerd foras ford

3Tt SIND] pH R | SUYF ¢ |

[EGRE| IEGRE|

Gl #
EIBIRERIEI IR T AT 8.3—10.0 | Udel F—Ude &R

qerm
IS YT &R

B Y8 Gt IS 6.8—84 | gddl AFA—Ud &R
A vt | T Gret 31.—45 | Udel FF—Ude &R
BRI KIS Gret 42—6.3 | Uddl 3F—Ydel &R

3T &R AT H STANT ol S a7l @i &l pH §ad ff F&d § Hifd 3 & ey & pH
IRITT & AR & T 98l 2 |

37t &R AT H H SA1a 3R OH™ 311 3110y ¥ fhar &hveb Saril| H 0 319 9971 & | gford g
IERITERT AAFHAT W Hadt € | O & gou g R Y HY 3 OH— 3139 & ISRIA &1 I €, 79 &R
B TP g8 AR AT R OH™ I Bl Alsdl 37f~H fd=g IR 9¢ SR € IR pH &7 A 7 | 31 8 Sl
2| 37T gAH BT 37 URAfTd 81 ST 2 | S SR ISTAFIGR0T & TSI 317l &1 Udh 4a 31X e W H' e
B Arsdl 9¢ Il 8 AR pH &7 719 7 I BH 8 ST © | 31 Fad &1 37 uiRafid & SIdm ¢ |
AM® USRI (Standard Compound) — TFATS # A9 e a9 @ gfic | uaTell &1 4@ wu ¥ &F ¥r
H qier T 8-
1. TRIRAS dM® — 9 Ut fa] |8 A= diedas g o # e wxa AHe e a9 ran S Hadr 8
I AP HEAT & | SETERYT & folU HIUR HAothe By HIIH Fothe RicdR Alsee Jifaiferd 3 aIfead
Frame Mt uarel wrfie 9@ © | weIfie Are yared # e Ter g anfed—
(31) et JTa R B YET H AT | ST BT AR |
(@) gaTef AN Ud Scheet el BT @1y |
() UaTef BT Uil YR Sed BT Alfed T dier # o1<1 Ffe v S wR A1 gRomd ¥ s1fde R e gear
gl
(2) ucret omga et # Yoia: faerd 8FT =12 qen fIeie & e RS9l fdged & M @1y |
@) foelt va A% fdere @ a1 uered &l fhar arefores iR aaHiaRoTifad
(Stoichiometric) B =TRY |
2. fgdae AFe— I uard R Sudaa Jor = urd Sd ® der e gelt g8 A B mgd St 7 faer
PRSP AP o= T8 9™ ST AhdT & fgdiad AFd dedd & | o9 Aieyd sesiaags, dead
TISSAATgS, ARSI AN Hehe, UM WRHTHe, AerRaE 37, BRSIdalRd 37 e | VU uarelf &1 76
fIe 991 & oY Ugel ST Sfead Arsdl § §B 3iUd Arsdl & (I 9a SHBT AFHIHRUT HIHd
HM® gRT B & | O AIfSTH eTgsldass bl AFDGIARU TaifeTd 3 faeray I iR BESIdalRd 7
faeT BT AHBHIERET AIfSTH HIEe e § &_d § |
1 SRRl BB yeeil & MR dur JIid! MR A T B |
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AR 8.2 BT 3 B IR 3R D qR

P9, Sl SNGEl IR AREBT qTh! IR

1. BRSIFARS | HCI 36.46 1 36.46
3+

2, BISIED HNO, 63.02 1 63.02
3T+

3. vHifes CH,COOH | 60.06 1 60.06
3+

a. HegRe | H,SO, 98.00 2 49.00
3+

5. sffedferd | H,C,0,.2H,0| 126.08 2 63.04
3+

AR 8.3 BB &RI TAT ATV & IfIIR AR JeATDI 4R

B, | R A7 Faqur STURTH SIS SIS doIdhl IR

1. Sl NaOH 40.00 1 40.00
EESIEAIES

2, greRH KOH 56.12 1 56.12
HESIEAIES

3. fopeeeig Na,CO,.10H,0|  286.00 2 143.00
ArfeH
FHIEIC

4. | Fcta Na,CO, 10600 | 2 53.00
ArfeTH
FHIEIC

5. | uicRrm K,CO, 13820 | 2 69.10
HIETIC

3T AT &R & el MR @ AR F 7 JHR | 919 Hd 2 |

I Bl qediel AR = i P SIHR

3+ DI RDAT
Bl orFet @& U T QM) BT Yoie: ISRIT et & ford = 7 il R @1 sasardT Bieil & 31l @l
EREGAT HEA © |
3feraT Al 3Rl @ Qe U] H IURT fARATU AR SIS SIo URATV[ST & AT I 3T+l Bl &Ravd (Basicity)
HEATN 2 |

. &R & IVHR
1 IRE &R B JATD! IR = po—~

&R BT JedIdh! YR UTH H T8 A3 & Sl Ueb UTH Jodidh] R 37l bl Yof ®U H ISR R ol o | fhal
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&R & Yo YT AY[ DI YOI &I DRl & ford [T U8 Juiab] 317l B MaTIhall Bicll © g8 &R DI A
PHEA © | FAaT fHAl R & U MY H IURIT BISSIaaIgs AR Bl G &R Bl el (Acidity) Heatrl
gl

3% 3IR &R &g AT SN el H BId € | d 37l Pl SUele] ATHeIdl Bl e H IGHR §7b 0]
e s o B |
1 IRt & ercdl @ e forer faead a9 @ ol emasys At & S 7| MUiRd e @t
AT /IR TR Sd ¥ el ok faera= &7 Mid U forex 991 ol § |
AR 8.4 — 317l BT fAeras g1

B3| 3 /AT Jmufeis | A™erar | N 0.IN|[ M
T (SRR

1. HESIEGINGE 1.16 12N 85 8.5 85
3T cm?® cm? cm?®

2, AHIRS 1.84 36 N 23 2.3 46
3T cm? cm? cm?

3. Arsfed 1.42 16N 63 6.3 63
3T+ cm? cm? cm?

4. wAfesd 1.05 17N 60 6.0 60
3T+ cm? cm? cm?

5. sffariferd - SIS 63.04 6.304| 126.08
T g g g

Al — sifaifeld 3t S/ BT & 3T SHdI dld ) difed fderds I+ S 2 |
B &R T AU & U fe1ex e a9M & for sasys A= ™ 3 e aRofl # quiidl it € —

IRl — 85 — &IRI TAT TGVl & fAeTa= g=T

gl /) AR N 0.1 N M

AIfeTH EsgiRNIss (NaOH) 40.00 4.00 40.00
IeRrM  BRsiRREgs (KOH) 56.12 5.612 56.12
HIf$FH BEHe (Na,CO,.10H,0) 143.00 14.30 286.00
fofet Wit ®rdle (Na,CO,) 53.00 5.30 106.00

AMS faeram g 59 faera &1 Al o1 8l 8 S A9 [Jedq bed & | 39 9 [daad i1 Fed
2| TS faeas a9 & fo)) i) MR IR AleR faea M & ford 1R s1d 84 =nfed | fferRaa
IR & gRT AHS [IedT I TAT AT a1 [ AfhaT FHemg T 2 |

JeG— IRAID Jell BT TN DR 8Y 1_1\(1) AT¥erd T foheee sifeford et (H,C,0,
A 7D fdera g8y |

AP et &7 ARl | ITsid AIfSTH gsgiadgs faed sl ArHerdr # 8iR 3™ ufd forer # Si1d Py |

Rigia— ey sifafeld e &1 Jedia! MR 63.04 & | 31d: WHP 0.1 N A e a9

2H,0) T 250

%ﬂgxm’ﬂ.s%ozﬁ%ﬁwﬁaﬁwgﬁr%l
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AT & fTY &R & 37Sid e &1 /T H ofd € 3ifaiford vl & I1d fderd BT BifThel Fellveh H IR
S99 Ud 48 fhAfadeiele ad o A € | e ¥ &R & [Jeae dR—4R el )R STRIFGR a1 7=

arfafehar gl 8—
COOH COONa
+ 2NaOH ——> | +2H,0
COOH COONa

S B 1T got il € @ 9 U& 41 NaOH faerde iR fa W difad dee # e &1 3
AT B ST 8 AR AMTHAT ot &1 AT 714 foram SIram 2 | J8t o111 e aR faaad © safor) 39 aRffa
HEA & |
SUGRT TAT AP AHAN— THARAS ol dic 9 are ToTd 250 TP e ol fafed sma v
MG T &7a+ didel &gye fiUe Bifdd Tolieh diY ¥RT WS [y ifaiferd 3fd &Re dIfsaH
BISSIRITSS AT BRI s |
faft— (31) sifRifore s &1 A9e fRAeas T HI- ST RII® v &1 AMG fIoa a9 & ford 250 JH°
D ST FATD DI Ul i 7l U HIPR Qi R 3G STl A L1311 | FeIeb Dl & B ol Wvs
W IeeT T R G |

Ugel I 4 H afvid fAfd & M el ¥ W@ 9 W9 did Tl bl il aeil JIge) Bl
HERAT ¥ YR S¥HAT & 918 IR I T S BRI | 37 a1 T H TS iTiTerdh 37T Tidx Jell Bl dic
TAT ISR BT YA PR 1.5760 T TR FART BRI | IS b s A ATATIHATAR i TR H fTeRiferd
3 TTAaR AT dhTd TR Fe—dal IR 1 & |
314 ST FARRD Bl TV TR UL IGHR SHH Uh DI SIMRAT AT 19 dIdel Dbl TRl 4 foRaH g 5Tt
BIAT § 37 DI TeAReh H RAMTIRA BRI (I3 8.1) | AT ¥ Uh—Tdh HUT Bl FolReb H RIFFART HRd TR
DI fEerall foRRT aret Uil H ey 81 SR | 519 F¥ql 37 gl ST ol eTa didel | Y el fAcThR Tl eh
BI 3ffdrd forg d@ MR (I3 8.2) | 31 TR # Sfc RMdR ATS! <X faamsi aifds faers T a9 iy | afe
e &1 WR I8 9 -4 € 1 §e—48 R US| STdf 4 ddb el 514 a b e &1 et sfgasiar
Tl TR & forg IR el - ot (R 8.3) | &) sffaiferads el &7 250 41 0.1N 719 faera= g |

= 81 ummt w v § wrmofie wen
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E
.I.
K
.
HARERHE v
== qu

—

o 82 e w e @ e 7 83 friye 9 arfam g% §
TR 1 i m e

I 8.4 WM

(&) A9 TN S RAeEE B Y AFATT— TSl T T FIFEA Tl M ST BT HIfFd o
31X 3T STeT ¥ 2—3 IR HIhR GETAT | 37 T Pl & T 37371 e A Velford dxep Tos H il ol
PIT AR U oA T 3= ST essiaags [Aad- I WY | 31 dofl I faerT =gt W sr=er faaa=
&N ¥ IR IR AHhdT & | 31 DY BCIHR &XT DI <Ic! AT U7 faay 3l @idd IR ATS Ao &l I|qD! el
H Freprell oA et 48 9 a1y BT gelgel qTeR Mol Sl € | g asTdR 31 71+ Tdf *RC H g B AR
H URM®H Urgyie Ale B o |
319 <o 9 b MUT ¥ ATl A 3iTaRiTeld 3T fIerae Tax UeTford dRI qIT gl Jadh
fOue 4 sifeifore ot faes o1 4g 9 dier | fiue ¥ e & Aga=radR & e dd @I fiue & s )
AR BRI | e & HU RIR BT Toi+l el I 3761 IR HF BR w1 BRI [orad fob 37l T U & arex
&1 el | 319 fIUT & faerem &1 Bifiddl Teliep H Tl -1 | fiue & el RIR @1 Bifed T @l Hia
AR ¥ UH—al IR WY FHI_AT dlfcs 31~ g 1 fiue | vare # o1 Sfd |
PIFDT FARD & [derd H Udh—3al 8 BAraHIel= &l feer dH—aR IR el | 3fq
PIFHE FATRD DI IUS H ol GRT D AA1dl IGHR TR—IR T F &R BT [ded DIdhel TR H STl 3R
TR BT el 81| 390 o (R 8.4) @ TR a1 &1J ¥ @RT @l ST Widll dT JTfe 81 | TellRdh
DI Sl | ATHAT gl 89 R AT Tah 4 e W SR AR SY dl Sifdel Tk & e &7 T Tl
B ST © I8 1A fawg 81T 7 | 319 &Re ¥ Ao AT 9= ava @Re &1 Sif<ad urgdis Aol # Aie & |
grell 86 W Sffaiferd s e &1 s
AIfSTH Bggavgs ey & @ Srgama

| de g forr XC BT YISATPH NaOH®T TR | i
P it ot e : BT AT (V) | o
URfRS (x) | SifeE (y) V=(y-x) mL
T Tad 3ga mL y -X) m mL
1. 20 4.3 24.5 20.2
2. 20 24.5 44.6 20.1 19.9
3. 20 8.7 28.6 19.9
\4. 20 28.6 48.5 19.9 )
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ST 6 SIRIh AR # 31 41 © §¥T & URMS UIgdid 4.3 IR U7 uRadH & 918 &RE
T UTSTIY 24.5 ATAT | 1 QI UISYTD] BT 3R 20.2 8 | I SAFATGT § NaOH fIerd &1 Igad e & | o
U @RT BT UISTTY A BRI Sl 245 2| U A gd @ a_g 20 AP SifRiford ol ofaR Tah—al §<
BTl fAes” @RT ¥ aR e SN—4R Tl 7 9 d& fefail | 71 uRad= 8 W= 7141 fos &gve
BT UTSATH 44.6 & | GIFI UIGTTDI BT <R 20.1 B | 31c: NaOH BT W ARITH 20.1 FAP B | 3@ AMERT I3 T
T B g4 e ¥ &R fIer wRI | 7 {F uredid 8.7 man | fiue ¥ ST UdBR Bifdhd TaRd H 20 HHIP
SifeRifele e fAeTae IR BIFTeTTIele STfdr e W &R e errdl I A T fAareir w1 b arf~s
g W ST BT UISAT® 286 © | T YT &R BT AT 19.9 IHE T |
S U1 PI 79 T QTSRS 4 T b &1 HANTT AFATYAl § NaOH BT Tgard AT FHA &1 M
ST 2 | 39 3MIA Bl FEITd UIedidh HeEd & T 0T H ST M Bl Ugwh Hed © | Ig &4 38 [ Il
AT & UTATd BifThel FlReh b fderde DI R H Bheb < TAT 3 el A A< RS LB TAX AFATIT B
fore fobr SU=NT # o1 |
AU— JAFATYT & YT Pl &9 H ISR 1+ FAMFAR TUMT DR o—
NV, = NV,
Tel N, = 3ifaifered arvel @ fdergs &1 Frferr = N

10
Vlzmﬁaﬁmmmmww:zomL

N, = &R & 3=id fdera &1 e = ?
V,= &R @ 37eid fdefd= BT YRTd g = 19.9 mL
I AT DI I H WA W)

N x20=N, x19.9

10

a N-=N 20 2N

10 199 199

IS I &7 Aerdar :9N—95 = 0.1005N

37T NaOH faea= &1 I=sdl = 0.1005 x 40.0 U9 Ufq forex

= 4.0200 ¥TH gfq forex

IR —3 T AIfSTH eTssiaags & ITSTd A &1 AMerdr 0.1005 N T AT<dl 4.0200 U9 Ufey forex
=l

YA — 1

Je — RIS T BT YART B 8Y 1.5756 T fhecelid ifaiford e Pl dieTdx 250 HHI° A e
I3V | 39 Ao & FerIal 9 e T Ired Aifeyd gesiags faaas & arsar 98 ufa forex # i
PN | (Fad — BAradeifer)

g : Sliferd ot AT HIfST ESoiaargs &I fhdl IAIIFISROT JAMAfHAT & | STfAfhar &1 guiar &R U&
g3 3R AIfeTH eTssiaarse o W fAeas & 171 Tl 81 ST 2, 1 31f~w fawg &1 <=iiar & | sifafshar &
TR B

www.rajteachers.com



41

COOH COOH
I + 2NaOH | +2H,0

COOH COOH

fafr — aF® fde@s s -

RIS el Bl SUANT PR fheeeild AfaifeTed 317l & 1.5756 UTH Il PR G STed | =iedl AR 250
T qereT |
AT — S A & o WS B AN B AFAR TANT DI A foRa=r SR o= 2 | i I avE
SUBRYI B Ugel Hiffd 3rel faeae I &1 iR JMGT STel F al—cid R G 3R FE&T, &R BT T fdera
@RT H YRR Y BT JAgell [FbTer q1 ursdid AR H Are HRA1 e |

e 9§ 91a SifRIfeld 37l & 20 mL IR Ugel I ARE AU 4 qPb QBRI Sid db P &R & &l
G AR el AT Srd | R FrrgaR veror ARof # e & —

grefll 87 = sffqdifesd e faemm der arEma
AIfeTH ggglavgs feas @& w8 o gwma

( _ fe grT formr &NC DI YIS TTh NaOH &1 9gad W\
PR eI st ferae - - B AT (V) | e
IR (x) | 3 (y) V=(y-x mL
BT Ugad AT mL y mL
1. 20 4.9 25.3 20.4
2. 20 25.3 45.6 20.3 20.2
3. 20 5.2 25.4 20.2
\4. 20 25.4 45.6 - 20.2 y

TOE- g3 NV, = NV, ¥

el N, = siferifers sl & fderr & Arerdr =

1.5756 x 1000 ; — 4> 1.5756

250 % 63.04 63.04

V, = Sifaifere el T forar Tam Sae = 20 mL
N, = 3f=d NaOH faerr &1 Arerar = ?
V, = = NaOH fder &1 goTd 3maa- = 202 mL
I AT DI I H WA W)
_4X 15756 N %20 =N, x20.2
63.04

ar N,= 4LSTSONx20
63.04 % 20.2

o argar = 42X LSTSONX20 - = 39504 3 wfdy forex
63.04 x 20.2
37eiTd NaOH fderas &1 Al = 3.9594 U ufdr forex

IR —3Y T 37T AT BTsSAaTsS & Aol & Al 3.9594 U718 Uiy forex 2|
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TN — 2
JL —  ERG AT BT TIRT BRd 8¢ 0.05 M ATl &1 foedtia ffaifera e
(H,C,0, . 2H,0) T 250 mL faeia= SH31T | $91 A fder bl Weridl ¥ |Iisaq grggiaigs (NaOH) faera
DI ST AlCRAT 92T I Ui forex # a1 & |
Jah — eterudfer |
g « fbvecii sifaiferd et @1 ¥ H,C,0, . 2H,0 & 1 gbl AIHR 126,08 UM € | $ADT 0.05 M
AT &1 250 mL fAea 999 & ford) amaeaes w1 9 93 9 91 a-d ¢ |

HIoRAT BT TRYTST I —
w x 1000
M= M, xV
SRt M= faera & drerdr |

M, = faera &1 g # MR |
w= fdoig &1 a8 & IR
V= faaa9 &1 mL & maaq

M xM xV
S - V=000
gl M =0.05
M, =126.08 91
V =250 99P
0.05 x 126.08% 250
W= =1.5760 T

1000

39 UBR 0.05 ATsdl BT fheeeld sifaiferd 7T BT 250 mL faeia= 99 & fofv 1.5760 U8 ifdRiferd
3+l ofd B |

JIferd et T AIfSTH eesiaaTss fdaas & et IfAfshar &1 Iarafd FHIeRor 74 8 —
COOH COONa
| +2NaOH — | + 2H,0
COOH COONa
39 IHIERT | W 2 fh e Are ifaiferd o1 2 At AIfSTH Bsgiaarss | ifAfhar oar 2 | ord:
AIeRAT B TOET 97 3T & B & —

STel — M, = 3ifeRifere 3rFet 1 HIeRaT
V, = SifRifersd 3t &1 e
M, = ST BESIFITES &I ARl
V,= If$TH BISSaRITES Bl R
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A faees g — WA § & R Y 9 e o & ST w) fhved sifaifors snd
@ 1.5750 UTH dlel HR MG STl A =iell 3R 250 mL faer g |

YT WRON 82 W Sififae v @ Reww @ W I

QIfeTH sEgieags @ e &1 e

$Hd. | Ui gNT o I | *Rc &7 Uredid | QT UIgddl |
siferifers aret & IR | 3ff~a IR AT Ugh
HH$ fdera &1 qI3ih | urgdid | faerad &1 BNAK]
I (mL) (@) (@) I YT

(§—31) mL mL

1 20 2.4 22.9 20.5

2 20 229 433 20.4 20.3

3. 20 5.3 25.6 20.3 mL

4 20 256 [45.9 20.3

TN — IWYF IS FHDHROT & IR TOFT 717 FF DI FErIdT H Bl SRl 5—

1
MV, = 7 M,V,

SRl — M, = SITd faea &1 Jieidl = 0.05 M
V, = Sd f4es 1 3maa= = 20 mL
M, = 3F=T fders HieRdr = ?

SN V, = 371 faera o1 9ge 3= = 203 mL
B?ﬁﬂmwﬁwﬁwﬁmfl
0.05M x 20 = 7 M, x20.3
0.05 M x 20 x 2
a1 M, = =0.0985 M
2 20.3

31a: TSI NaOH faeras @) Arsar I #Arel ufa forex &

= NaOH fae@ &1 AleRar x NaOH &7 3[R

= 0.0985 x 40 U™ ufer forex = 3.9400 U\ g forex
IR — 3 R Aifeay ssiaass aaaT &

(1) AreRAT 0.0985 M 3R (2) AT==alT 3.9400 U Ufey forex 2|
T — 3
I — RS Jell BT TIRT B g N/10 AT &1 foheeelia |ifeas Frae &l
250 mL fIe 918T | 39 S A & ARl ¥ A g1 & T B8 SidaliRG 3 fIera &l Alsdl
(1) Arierar derm (2) um ufd forer # id & |
JaD — A BN |
figra : 9fsTm FEMe fAoe & EESidaiR® 3T & AT & A1 AMfhar &7 IArIfd FHeRor 94 & —

Na,CO, +2HCl — 2NaCl+ CO, +H,0

S STATI H 3T BESIFAING el & fAeTa &R # =T 1T 2 3iR S1d AIfedd drame &1 e
DIFHel Tl H folaT SITdT 2 | gadh Hrd RS Bl U AT &1 §& DIfIdhel FoARDh D (et H ST R Yrelt
[T 3T 2 | e W HCl [ e wR sif<aH fdwg, iR faeae &1 11 diel 9 o1et 81 ST o, S ffafhar &
qUIdT BT A 2 |
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Na,CO,.10H,0 T JHIHR 286.00 UTH TAT el HR 143.00 U9 & | ORI 250 mL N/10 HeAdT B
faeTa 9 & oY 3.5750 TTH FAUT BI ATGLADRAT Bl © 59 Qd H Fosml T Al 9§ e Jerr 9, |rde
TFIYd e et 250 mL Tl § i) A fAerae 991d € | J81 BISgaallRe e & faeras &l ArsdT smd

FRA T FAGTI S AFAA Bl el F FHad 2|

fafr — qaaa fafdr & AifsTm Efe &1 3.575 UM AIAdR A [Aed BT IR BRI | T8 Idd 37 3R gael
&R & AT AU © SR M Rl BT [dela &RE H iR &R &1 &1 f[derae fUue | difade geen o
S TAT STTATIA BT THY DI Tl H IS RS Gaad FHerms ST Giell 11 <l 8 | &R HT Ursdid
e TR IR—IR DG Foad & Ao # srd fJeraq et | if<a fag = e &1 &1 9l 9 o &
ST & | IFATYT BT g UfhAT 3—4 IR QBRI IR FEIT AT S B ARV H uradis forr |

YT FRUT 89 WA WIfeTH PEMc s @& AT =W
BTERIGARG B fdoaa &1 rgAe

4 | U grT o T | @Rc &1 Uredid | QFl Uieddl |
Na,CO, & URfY®| Afd | TR A1 U
AMS et &1 redidH redie | HClfdedd & | gaTd
JMITT mL (@) S)) I I

(d—31) mL

1. 20 37 23.6 19.9

2, 20 238 | 436 19.8 19.7

3. 20 4.8 245 19.7 mL

4. 20 245 | 44.2 19.7

TOET — AN, V, = N, V.9
STl — N, = Wi e faere 1 Arferar = N/10
V, = WIf$g¥ Beie fderds bl SR = 20 mL
N, = 37T BIgSIdeliRS 31t faera Arerar = ?

R V, = IS BgSIdellReh 3Fel fdera &l I = 19.7 mL
I<H T AHIDROT § T R
N 20 = N, <197
10
N x 20
a N,= Torig; - O10ISN

T ATl U U fofex H = AArferdr x HCl T gedial IR
= 0.1015 x 36.46
= 3.7006 ¥ Ufd forex
IR — & T TsSIdaiR® T faeras @
(1) AT 0.1015 N 3R (2) AT 3.7006 U1 Ufay forex 2|
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Je¥T — RIS Jell BT YA R 8Y 3.5750 ATH UfT 250 mL ATl Bl fohecelia Qifedd draiHe &1 A
faerae 913U | S99 A1 faerd @7 Aerar 9 o T ST egSIdalRd 37 @ fderds @ arsar (1) AreRdl
qen (2) U ufd forer @ ma Sifog |

AP — A SN |

g : AifsTw wEFe faoE & fhar grssiaaiRe el & AT AfAfhAT &1 IR FHHRor f 8 —
Na,CO, +2HCl — 2NaCl+CO,+H,0
foeeei HfeTw Hrdfe (Na,CO,.10H,0) P SHIHR 286.00 UTH & 3Ich: $HH 3.5750 UTH Td0T Bl fdery

BT TR HIoRdT = 0.05 M g1 |

sIfafohar & Sudad TR & IIER, AIfSTH HEMC & Th (Y] TSR 37 & T 3] A

45

arfAfsrar dxar € | saferd ol & oy e TfiavoT wgad aRd © —

M, V, =2MV,
STl — M, = 37=iTd HCI faera &1 drerar
= 3rsid HCl faera= &7 3mad+

M, = SId If$TH BleiHe e drerar
3R V,= 91d |IfqH e e 1 T =
JUGRT IR JaeIFE A —TAT 3 B ATAR |

fafr — wAINT 3 & SR

Yeor AR 8.10 S ey WIf$Tw @EMe faaas &

I TRSGAND I @ fdoa &1 AT

H4. [ue gRT ford

RS BT UISITH

SEISICUEIE

QST PEHE & | IR |31~ 3R AT UG
AMS et &1 qre e (Uredie | HCI fdead &1 | gad
JMITT mL (@) (@) I I
(d—31) mL

1. 20 7.2 275 20.3

2, 20 275  |47.7 20.2 20.1

3. 20 4.4 245 20.1 mL

4, 20 245 |446 20.4

TOET — (1) faSa @1 AreRdT @7 T SWad FHIBRT H —

M, V,

M,
Vi

STet — M, = 37siTd HCl fderra &1 Hiefkal = ?
VIZWHCIWWWZZOmL
M, = S HIf$TH Bleie faerm &1 Herd
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s s frex 357501000

IR B 250 x 286.00
M, =0.05 M
AR V. = 9d Gifedd Prai-e fadoida= &7 3mIa_ = 20 mLO
2
IO FHIHROT H A & TR
M = 220.05M~*20 _ 995 M

: 20.1

(i) o ufcr forer ® HCI fdera= &1 arsar a1 To7Er
Al U9 Ui feTex = ARl x 3R
=0.0995 x 36.46 = 3.6278 Ufcr ferex

gRumM — ¥ T S7ed HCl fer= &
(1) AIeRAT 0.0995 M iR (2) AT 3.6278 Ut Ufay forer 2|

EE S SO
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Y — 9

oI fawetyor
(QUALITATIVE ANALYSIS)

RIS AR Bl g &1 gfawr gg &l el H faunford fear war g —
@) faeeifie A (Analytical Chemistry) 3R
(i) <& AT (Synthetic Chemistry)
() fvefe RE : TOE [RE ) 39 IR B Eid gereif & [ones Ud AETeS
fareeryor @ faftrl @1 srwee faar ar 2 |
O faRelyoT & Jf=val arsa uared, fstor am Aifire # SuRera dw@l den Jae! & ugar @l S
2, Safes AETcs faveryoil # S uared, fsor an Afire § SuRerd dwl qen ragdl @t AT @ fReiRer FHRd
g |

SFHTSTeh IO [ITeTYUT H ST 0T AT A0l & fAsToT H SURLIT SR—IAT (6N JeTehi) ToIT o]
(3Tt FeTah) DI UgaT TS [hAmeli §RT &l SRl © | 39 YbR BT URIeToT &1 yqE fafel gy far S
3

() I TR (Dry Test) 3R

(i) 3mE URETUT (Wet Test)

IHTEH ATATHD fATToT # ST Tqor A7 i & fAsror # IuRerd raudl @ AT &I HeiRer &xd € |
SHS! &I W faferr § —

()  muae fa¥elyor (Volumetric analysis) 3R

() YRS fATAYT (Gravimetric analysis)

JMRIA fagelyoT T 31eaa+ fUset swarg ¥ fhar <1 gat 2 |

PIdTeh TUMHS (AT 3 ST Ble1eh AIRTH BT Ugard AIRTH H IURIT Tl AR fohareAd Tzl
% T §RT & I & |
W g & fageryor & affaxor &1 Herg # fFrrgar yelRia fear o daar 2 —

ﬁ"é?jﬁ'cﬁ ESIRR]
J 3
I fageryor TS fageryor
J J \! l
S EAEIEG ?ﬂﬁl’c}i EACIBEARIRIED JMITATHD TRTHD
J ¥ fargersoT fargeryor

eh TRIETT  3ATe UIeTOT

(i) Taf® <@ :
YIS AT BT $9 RGN & =aid fAf= raTdf=a iR wrdfea uarelt & s fharet grRT -
ggraf & wU H AeAvor fhar ST 2
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1.0 o e ¥ sge g @ doe -
OIS faTeiyor # ygad 8 dTel Jol Rigld 3R S9a! e freferfad a—
() emafiem RigiT (lonic Theory) :

IF—3TECy BEd © | 39 [AuRId 9 uaref e STl faere fagd orT &1 =red a-d €, faga sueey
PEARI B, O THD Bl STelid fdeTa |

SIRIIBRT & SRR STd bl fgfeT aruercy 1 Siel H fdeld &_dl & ol 98 &l YR & MR Hori H fvad
Bl I 8 | gF1afRd Hoi Bl eI (&R Hetd) T FOMHS Bl Bl FOA ((Fid Holdh) ded & | faer
# SuRerd g9 Jerdl @ 371a fadre ot derr fafdre sifyee! @) \erar & ggamn Sirar 2

SETER & oY S Igs FelRigs (NH,Cl) & fderr # NH', @I Cl ™ 3de €1 8 | S1d g9 RiedR rgge
(AgNO,) farerg=1 firetrar SiraT &, ORI Ag” dem NO,~ 3irg SuRRerd g1 € df Ag” 3R Cl~ 3 4aHT &R AgCl
BT T 3TALT I B |

I g FARIBIH (CHCL,) # RieaR Argge e Mefmrar S a1 RiedR Fellk1gs (AgCl) o1 2o 3fdery
UTl &1 BT B, Riifh FARIBH Aedarerd Afe 8, S FRIgs Mt (C17) # smafad F&l grdr |

(ii) w9 ¥¥T@ (Common ion effect) :

el gaiet faefa srvacy & faeae ¥ I9® Ml 3§ A Bl Uab I Yol Yael fagfd uacy &l fera
AT SY A1 gaet ATl STUeey & ST &I AIAT BH B Ol & | 39 YT Pl AHANIT YN HEd o |

HH AT GITT BT ol BRYT Sll—Iclely &I 99 2, foras SR Ararawer # fhdl 3 &l drsdl
el <1 ST o 9= fausig feem # favenfod 89 <vram 2 17

SETexYT & oy facia W & uRieror & forg ofqur & el faers d§ H,S 19 yarfed &v- 3 qd faera 4
T HCI AT 39 3fFelidhd &_dl @ | a9 HCL S yadl faefa sraeey g, fdeas & H 3 Uar &l 8 Ud
H,S % (gdef fagd 3qered) &1 Sa= \AHSIRIA UHTd §RT 6 &1 STl 8 | HS @il HCl &1 Sa=+ fAeTdaR
Bl & —

HCl = H'+Cl~
HS — 2H" +S*
[S*] H'P
[H,S]

H,S &1 fadIS AHSIRI 4T & BRT A BIdl &, R fderas § webrgs 3 (S27) &l Al 9gd &4
B Ol 2 3R I8 adt SR S B UTgSl B AohIgS! BT AEY Bl 7, Rifh 7 GGl & Aowsel &
fICRITT UH%e & A VT B BId © | aged WE b gell & Fowlse] & [delddl UMD & A Ied
B & BRI fader # 81 I8 91d € 3R @erfia \Ei 81 B |

S UBR T 8 & qaidl Fe', Cr’', AP &1 5@ giggiadsel & wU H faefd o= & forg fgdi
e b Bid # 3 NH Cl Aelidx NH,OH &1 fdera= fiefrar i & | NH,Cl ydel fagid sraeed & | o fderas
# NH," 3172 <l & | g1 SuRerfer # fderas § NH,OH (g4 fagd sfuerey) 1 SR+ AHid+ Y41d & HRoT
%4 B ST © SR Ao § OH™ 3T @ A+l &1 Alsdl UT< 8l &, il g @ @ Jadi Fe¥, Cr’t, AP
DI TSSAASS] & BU H JFEANT B T | i ST TRSIAARS] $ [Joldl PHEGA HH B 2 | I =
T & qAD! D EYSIAATS AT & & U |

K=
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NH,Cl == NH,"' + Cl~ (91 fdgd seey)
NH,0H == NH," + OH ™ (gdef faga smerca)
[NH,'] [OH ]
[NH,OH]

(iii) fdorgar ok fdogaT UFHE (Solubility Product) :

faergar (Solubility) : F1R=d AU &R U <iier Ag< faaa+ H geil g5 faed (Solute) @1 Afddan um™
Hret #3T BT gared B fAgdr ded g |

A« faerae # sifdery o uared, et g7 Ul & Hrer ArreaRer # ¥ © | 39 M W faee ¥ &R
31fere fagla srueed e TR I ifdeld I&dT © | 59 3favel # Jifdel SN & Serafd &R smafid faga
3TECT & Al & Wy TR ATITaRerT Jefid gl & —

AB — AB — A"+B

A

sHfaer (era)  faer (Rerr) SIRIRE]

e o
fAftEa d™ R 5 geTs & S e 3 IuRerd ! & Arsdl & [ohe $I uare &7 faergdr
TUFHS BEd 8 | 39 K, ¥ Tafdid oxd § —

AB, — A"+B

(@rE) S

[A"] [B]
[AB]

e FRFd T R HqW faeraT o7 @ AB
ST & 9 ferrar oehd wed 2 |
K[AB_ 1=[AT[B 1=K,

K, 1 A Ffad ad ik Rer g 8 | a9 gRdd 89 W $9a1 |19 gRafeld &1 o7 2 |

K=

Rer &l & 31 K 3iR [AB ] &7 [oThel Rerics &1

eI & foU MavEd I

Ife frdl fage arqeey & sl o1 Arsdiall BT TUhd (TS [OrHhe) IHD [deddT YorHhHel
A 37 BT ST & A ATRITaRel aril SR fARenfUd 81 il € e fded Sfueey BT faavl 8 idl & | I8
ferae &1t dq< e e 2 o afs —

A OB > fdergdl YUHTd, T AdevT 8 ST & |
(erfer <t farerer)
3MAfYE [OHe < faeRIdT U, A1 Sraerder & B ¢ |
(g )
MM oG = faeladr [ohd, A I8 Hqa fdera+ grar 2
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s faveiwor § faogdar UEBE & SUANT

Y g b HeIdi [Pb’7, Ag”, Heg, ™ & fdefde & wig aifide ag HCl el W) 3 3o Felivigsi &
WY # F@Efid B € | i g HClS e & U< Cl~ 31ma+1 9 faerae # SuRerd arg i & drsarsii
BT U $1d (Aol UHHe ¥ 8D 8l ST 2 | SHDT DRYT Y2H g D U1 FARISS! & [detddl JoHhe
BT A FH BT 8 | O 6 AR 2.1 I W B | 3 Ae| & 91 FARISS| & [Goidal UG & A9 Sod
M @ PR & AFAfIT T BT U |

AR 9.1
YO g B oY JANIES R SAd [UEHS
RURED faergar oG
PbCl, 1.6 x10 '8
AgCl 1.5%x10 718
Hg,CL, 35x10°"%

PbCl, @ fderardl [Uhel Bl | Sed &I & PRI e YH e H ol Sfaaifia el &l urel &
31 Pb 2" &l fgdira g # Y @ T 7 |

(ii) G g & WwIgSl BT @AY —

fadi T9E & IR BT T9ev] Ahigs] & WU H B o | 37 Foblgs] & [deiddl ToHEhHd a1g
H 3 dTel TRl & HohIgs] & [AerddT [UHhHel I HH 81 3 | 31a: 51 T & Aehlss! Bl A& Hhigs
JMIAT B Aradl W 1R a1 8 | s9d v oaur & faerad o HCl &7 SuRefa # 359 garfed &) el ©, S
Sac fAgd STTacy 81 & SR B IURART § HH AT 81 Ul & | 39 BROT [derdd # AT B Al HH
B O 8 | 39 Arsal W i 9 & AR & Aohiss 8 Saefd 8 Ui € o WiEl & 98l | ARl o,
2 ¥ Ig 91 ¥ 8T Sl 2 |

RO 9.2
ffdw @ ogd wE & wewEs & Rowar Hwd

i @ e freraar agd wgg | fegan
PGPS UEA P GpIgS | UAHA

HgS 4.0 x 10 > ZnS 1.2x10 %

CuS 1.0x10 * MnS 14x10°"

BiS, 1.6x 107 NiS 1.4 %10

PbS 50x107% CoS 3.0x 1072

Cds 1.4x10 %

As,S, 1.0 x 10 40

Sb,S, 1.0 x 10 %0

Sns 8.0x10 %
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(ii) 97 g D WBIgSl B AU —
TG g b e AT b HewrgSl B [AeiddT YUhel Afdd 8 B BRT el AEgH H H,S
yaTfed PR W Y et TEl 81 urd € | g9 forq faerr § NH,OH fiefier) Hread eI a7 STl & | $909
H,S &1 AT 93 SIell 2 |

NH,0OH — NH, + OH ~
HS < 20 +S§*
H*+OH~ — H,0 (39 Imafd)

& Hreq H H S & fquis & o H' 31y, NH,OH & fadTsi 3 ure OH ~ SR 3 AT 6 3fed
IR H,0 977 & | 39991 faerae % H' 3mael o1 arvscll § ¥l Sl & O OR7 vy o fofg H,S 7 31
31 BIAT © | HoRamyd Hehlgs (S2) 3T &1 Arsdl sa+l 9¢ Skl © & aq 9 & TR & Aohlsel
BT IS JUHHA 590 [AeIar JUHHS o 31fSd 81 ST & 3R Y STaelfid 8 9K © |
(v) T wF @ sTESaaESl @ ST -

fgeia wwE & BT W H,SqR &= & o1y 31 SaTerr g9 v HNO, e &1 91 wvg & ¢
TG T AT §7cb BTgSIaIgs] @ U § &xd & | g9 oy fdera § << NH,Cl ffefihy NH,OH faerar
femd € 1 NH,Cl &1 Suferfd § NH,OH &7 3=+ &4 &1 il & |

NH,Cl ==NH, +Cl ~ (G fagga sruecy)
NH,OH = NH," + OH~ (Gaet fa=ga eruecy)
_ [NH,T[OHT]
[NH,OH]

NH,Cl® NH," 31 1 Suferfcr # 9 31 9¥1d & BRoT NH,OH T 3=+ 6 &l Sl 8 | fderas
H OH ™ 3T &l Al B 81 SRl & | 39 Asdl IR A G98 & ARl & Slgsiadgs] & Adh ToHel
S (Il UHHel | I 81 I & 31X A fF&Ud 8 9 & | 3 & el & &gl & slesiadss &
fIeradT ohe ST 8 & BRYT I JA@EUd Tl 8Id iR Ao # 8§ 9§ |

(iv) el IS (Complex Ion) :

ATIRYT 3T & A1 ISR VLRI ferdT fIuRIa SATIer drel AT 1 fohar I g arel Sifee SR
PI AgQel AT Hed & | IRV —

Ag'+2 NH, - [Ag (NH,),]" SRUHH iR (1) mae
Cu** +4 CN™ — [Cu(CN),]*~ SCTRHAET R (1) 3=
Cu® + 4 NH, — [Cu(NH),J* TIEUHE ®IaR (1) 3
Cd* +4 CN™ — [CA(CN),]*~ oAb eHe (1) 3+

Hpe AT B oA favemer # Iuifar -

A AT BT PoNeHD fageryor # IuAfar fFreiforRad Iaresol & we 8 —
(i) smifar Hg{a (Ammonia Complex) FWRISS Cl & fReTaed wiemr vg fAsmr & Sief faeaes o
IS Prdfe frepy # @ HNO, iR AgNO, e WX AgClehT ¥dd 3(aeid U gral 8, Sl NH,OH & 37fe
T # fIer graw Hage ST iR () FaRES 91T © |
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AgCl+2NH,0H — [Ag(NH,),] Cl+2H,0

1 UBR Cu?* 3R & e % NH,OH el &R ugel Yfiid ETSSIaRITgs BT Sodbl ~ilell Sfdaiy 3T
& Sl NH,OH @ afered # e W faeraeiial el <Eedi| @iuR (1) 3 a1aT & SR e et &1 &1
RIS

Cu*" + 2NH,OH — Cu(OH), + 2NH,"
Cu(OH), + 4NH,0OH — [Cu(NH,),*" + 4H,0 + 20H~

(i) 9IATEs Wge (Cyanide Complex)
fgdia w9g 9 Cu®" dem Cd*" ST &1 Teb |1 fHs1o7 H IuRART BT /el H 39 JATHIT H ARASS
Hpel DI IURART BT Az@qol YHPT & | 390 [Iera it H e R FrefaRad dqe a9d © —
Cu*" + 4CN~ — [Cu(CN), I~
Cd" +4CN~ — [CA(CN), I~
BSHTH JAfel IMIT HH Wl € | 31 e § H S i ydifed &+ R ¥ faufed gidx CdS &1 drer
3YEETT g & | STafd PR Hagel W 8 & SRl fqafed 7€l e |
[CA(CN),*~ +H,S — CdS+4CN~ +2H"
(i) sggievgs "l (Hydroxide Complex)
Zn?* T AIY & ESgiadse NaOH & MM¥aT # el 999 & BRYT faerd grar 2
Zn(OH), + 20H~ — [Zn(OH,)]*~
AI(OH), + OH~ — [AI(OH,)]~
(iv) Howrgs WHael (Sulphide Complex) :
As®", Sb*", Sn*" & AemTSSl BT Ulel IHIMIH Aewlss ¥ e BT, Haqpdl T 999 & HIROT BT © |
fad g # 1A IR [IB & DT BT graaxor gl 07 1R R 2 |
As,S; +3877 —2AsS"+S
Sb,S,+3S,>~ — 28bS.~+S

SnS+822_ — SnS32_
Aeaqut fawg

fasm & B @ foy I awd € 6 I UAS B BT IS T F BN | UAD WU BT H A
Ugol I8 faar &Y fb v i fhar o 387 2, 399 uRomy fhd IR uTed 81 &7 87 31d: TANTeel § &
Hd g Fr=ifha Araer @ =Ry —
> WRIE oA 9 Yd S9S RIgTdl BT gul S g9 a1y |
> RGN H MRS il B ged AET Wad Bl ey |
»  WREAA H Ul Bl TRA FHIA FHI AUAT dm usidl fammfefar w1 gRem w1 edrT

G 1R |
> I D] B TR H b RGN Ugad Bl ARy |
> g (WRE®) qoddl b uIev] H 9HE JAWEHS HA™ IR OSE WHE BT A9ey gra

81 AI 3T [T BT 3Tl WHE @ IS0 H U BT ARy |
> IfEeHe diadll Bl U Wi TR TR BISA ARV | B BT B 918 v JURAT G AT A1 |
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Y — 10
T DI BT IIET

(TEST FOR ACID REDICALS)

U IRATY] 7 TRATIAT & g, fo IR Feonder SuRerd 8Id €, S8 0 ded © | I WRfieT sl
A U B B, 3N g8 Il HAD HEd B |

3R HoTh! & fATATOT Bl BIS THag, AgTdd Ay T8l 2 | fR +ff 39& ol iR B rfHHDI
% Ui AR & MR R & $hAdg 0T & foly = A gl 4§ fowriora fear mar g —
@) e W (T3 < W) ¢

32 fyda arvellg was 1 FEd €| SH WHE @ HUMIA d7 FeugRaE orFd AT
qg BIS|ITAING 3Fd gRT ugfed BIdHR el IT Ay 97 a1 7 9refl 19 Id 21 59
GHE # BI9iAe (CO,°~ ), AewIge (SO.7), Wewigs (8*7), A1ggrge (NO,7) derm yHiee
(CH,COO0-) wftaferd 2 |

() f&dw wE (@ ord W) :

32 AT MR ol W FHEd 8 | S TE B UM A5 TeRIRE 37l §RT 3ragfed gram Fi-
3R A9y i qreil 9 < € | 39 W 6 FeIRIgs (C17) SHIgs (Bro) SMAISIES (1) T Agge (NO,™), 3ffaiere
(C,0,), wftaferd 8 | ¥ Zevmgs @9 H,80, a1 a9 HCIERT suafed &l & |
(i) T wE

3 e W UM ¥ MY Sl 9 A7 6 H,S0, §RT Squfed el &I | §77ehT URIeTor dheel STaardor
fobarell g7 &N 8 | 39 wE # "ewe (S0,7) SR Biwe (PO,*) UM € |
IF IV B IMYR W 3T b DI TR AROag fbar Tar & —

RS ferdra we e e
(73 s ) (a5 sl )

T 3fABHS a9 H,S0,[ e 3ifidH® 9 HId & 9
2| oy fopam o= s H,S0, 8, e ENECI RG]
J 9 < 2 foram & A9 3T B TdE

e CO,>~ FARTSS Cl- e, SO,
Hewge SO~ SHISS Bro Bihe, PO~
Aohlgs S*- SIRICIES

ggIge NO,~ Tgse NO,~

ilee CH,CO0™ 3ifeicie C,0,7~
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HOTEAl &1 Qe § oleor -
FOTIHT BT faeras § uRIeTor rd F9T dHI—hT 07 & Ao o SuRed == 9 S &R o |
S RieaR S gad e H Fethe T WIEv B & ot 5/d IRIH FaRTgs dI fed & df AgCl &1 od
3TAETY AT B, I Aehe & AFURYT B §Y W) 39D YR B BT ¥H S I & | 31 FUI=i & Fel
TeTT & forv emavyes § b 04 faeras R fhar Sv fROras o @) |rvsdr 1fSrhaH 81 3R gFRE @Y
ATl ~gAdH 81 | g9 forg fsor &1 Aifsaw wrefe s qara 2
[feTs wE-e Fspd a9 -
Wwwﬁawﬂﬁ?%aﬁwﬁﬁ@@wﬁwwaﬂNazco3l:3$¢+1q|dﬁcricmsHH'
ST 10—15 fAell 3mga STt e 21 89 10—12 firie 9@ T=A fan S1ar € | 99 39 faead &1 fiheex oo
P TR W B oid 2 | Bfd BT 81 AIfSTq dreive fAepy $ad 8 |
ITSH Prdfve ey aeTd THT SHY SJUHe BIdT & | oTdv1 § SR 3Fflg e Na,CO, e Na*
3 fohaT PR [IFSTH 99T 9910 § ST o7l # faery 8T € 91 B9 W Bid § @t 9d & | Aif$yd FreiHe fepy
# Na,CO, 1 €I 8 3ch: 31 bt Ji 3reiial HeTehl T URIETol BR ¥ Ugel 3 37l §RT S fdhar o7 & |
2MX +Na,CO, —> M,CO, +2 NaX
MX, +Na,CO, —> MCO, +2 NaX
BaCl2 + Na2CO3 - BaCO3 + 2 NaCl
argeg ey
2NH,Cl +Na,CO, —> (NH,),CO, +2 NaCl
argeg ey
Ca(NO,), + Na,CO, —> CaCO, +2NaNO,
sraey  faery

"Eaqul favg

> Aifsgw srie fepd § Na,CO, 4 a1 &, 3ra: 39 by b1 ST Sraive & o §
TET BN |

> I8 Y o | 3ifde AIfTdl & el JeIdl & URIeTT H Helid sial ©, wifd dIfeaq
FEHC By g9 H I 1l Held il H fdod difeas Jauil § gRafda 81 o 2 |

> |If$TH dreiFe Aepy @1 SUINT S2-, S0,>, SO,,CI-d [-HcIdl & Feerircis g
H Bl B |

> §B G AT O Cu', As*, Sb** T Cr* 3Mfe AIfSTH Praie sy 9 fohar &R
faerg 9 Sifee e a9 21 39 TN e &1 IeH & & ol faes 3
H,s 9 yaifed &=l € | for e o1g oMl & Aebiss s@eud 8l S &, e omex
R BRA & | BT BT IATTPR H,S Fblel od & | 3 Ul U< 81 drel fdera 4
Cl-, §*= AT CO,>~ Pl BIgBR A A Bl TRIET PR & |

> U8l a9 H,S0, B AT WIETT PR A1y 3R 918 § Al H,S0, P AT |

Wi T : I AoRIRS 3Tl R aicd 8 dTel FOmIAl BT URIeT
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HEHC (CO,-) JoId BT TQE

Eoksh TART Y& sy
AqOT H T g gagaree & @raie CO~ &l ddbdl
H_SO, s1er ) A1 FTEH AR gl
e % (CO)
o BT 2 |
TR 9 @ Ao | T BT uTE ger CO,*~ ffaa & |
7 g B g H BRI
garad dRA W
a1 @ T B U BT CO~ Mf=a |
3ffeh R dP A B EERISE RIS
Il garfRd R uR | ST 2
HeBIEE (SO,™) et I UNIET0T
Eash TIRT e oy
9T H T ATE, STl g8 Fewrge SO~ & bl
H SO, STeiaR geebl | Tereb arell <levr Ter geret 2|
TH R R 9 (SO,) freperd 2 |
IFT WG b Hg WR| fheex 73 &1 SO~ fafed g |
a9 H,SO, 3 arefigpe | hIffmd Hethe g
forar germ dreRrm @ PRI BT BT ST
SrEhAe 3§ =l
ey 03 of 9T W
e arelt A &1 | g BT O SO~ ff¥erd g |
T % g H yarfed | g a8
TR W ST & |
ch . TIRT YeTo] =py
4 ¥ & 31 R dH T @ ar @ gt | SO, Fif¥Ed g (@
I B g H yarrRd T I B S g | weer CO2T o e
B W 2 o N @l eaYdd
T A11RY )
5. e arell 9 &1 ferae 1A @1 SO, ff¥erd &
3Tt UICRIH wRiTe ST © |
faere # yarfed o’ W
6. I & TSI FHIEFC T 3TN T T | SO~ ff¥ad g |
ey w1 HCl & SariA
Ws‘ﬂﬁBaClzﬁW
AR B © der efvd |
S STl STAdR TH B TR
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HAAHISS (S) Yo BT TRI&0

.4

SRR

et

fqur § a9 H,SO,
STATR Tl TH B

W™

SWYFT W&l & H§ W
e Viee faeras & «firm
fheex 03 of 9T W
ArfeTd B fepy
B THICH 37T §IRT
AT TR I 3—4
93 ofs TIce &l fier
W™

ArfeTA drEFe FshYy o
AT BRD IHH {B
42 Hifeam TEgigaEe
e W

ArfeTA drEFe FshY o
AR BB IFH ATST
3/ CdCO, fretrar
fea™ R

TS 3[US ST T qreft
ST 9 (H,S) g
BT B |
fiheey 93 THDG I
PTAT T ST © |
(PbS)

DTAT AT YT BIdl

=

faer= &1 <7
21 ST 2 |

GrolT 318y TS Bidm
=

S2~ g ghdr 2 |

S*~ ff¥ed B |

S~ fafdea 2|

S*~ ff¥ed B |

S*~ faftad 2|

EETEE (NO,”) eTd BT &0

.4

RIN!

Y&ror

T rpy

1, g § o9 H,SO,

STTHRY Behl TH HY

fevr Tergad ge W
T @ 3 (NO,)

'rd
RGN & G§ W ]
H_SO, % 9 ureRram
ITeTgS W ¥R fheex
7 of o9 TR

Oifegq wrai-e frpy &1

forepord) 2 |

flhoex U= el &
ST 2 |

oot &1 9T BTell B

AT PRD IHH TSIl

FeSOﬁWﬁGﬁq‘\f

Oifegs wEe Ao d§
sﬁﬁ'cﬁwffCHpOOH
ger K1 faea= g «®

ST 2 |

faeTas &1 3T dielr a1 =1
21 ST 2 |

NO,™ &\l g |

NO,™ ff¥era 2 |

NO,~ ff=a 2|

NO,™ ff¥era 2 |
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P TIRT Yefor fr=py
1. g7 # a9 H_ SO, R (Teifed aree) CH,COO~ &
TR Bohl TH BT TR | Ol 77T 3Tl 2 | FhdT 2 |
2. ST T 31 SffeRifers | R ORA Wiy el 81 | CH,CO0™ &
3T BT BT TR PR fof¥era 2
2—4 & STeT Bl STeTdx
IS W T R
3. IO & AIfSTH BEMS TexT olel T 1 fdefa| CH,CO0~
s @1 ag HCl & U BT ®, O TH x| AfEd g
3l BRD IR WR YR 3gey H uRafid
FeCl, faeras fiem wx| | & e 2 |
4. ofqor # ofrgr 1 C,H.OH| T%ex g+ & BRY] CH,COO0-
3R 5—6 g2 A= H,SO, | el Sif e et 2 | fAfdaa 2|
STABR TH TR WX
a3 H,SO,gRT W&o &1 uha = (Flow sheet)
fAsor + @9 H,S0,
N I v
3 fderg o g gegaree & BT TH B R
AT T AT TS I
e 8, ST g9 @ ari &l
o e <<l 2
CO,>~ Fif¥er
! J J |
A 308 ST T Bed W T I MY Fperd! 8, S
TP Tl qrell e | fdert 8 Sarei FeCl,
TheTor ey 9 fderc S werd 8k KI faerm= &1 e
RESRIN] SIS d 9 fheer R Tl 8, o
et 8 <1 e 9 3 Bl AT TH AT R
arefig K Cr,0, 4 fiheer PR A B =T TIEY U
I T fbeex U3 BT BTl NO,~ UEIaT ® |
U3 Bl &I B PR A2 Afaa CH,COO ~
T 2 S~ fAfdea [BIEER]
0,2~
IRIEEG!
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eyl fag

CO, a1 SO, i &1 41 88 V SMBR &1 el §R1 A & U H Gdifed Hrem a1y |

Ugad g1 Bl U ATl &7 811 TR |
Jeudice fheer U3 99 & oy fheer U5 & Ths @I ofsUdIce & Ao # gar =iy |

YT TATSIgS U3l a1 @ Ty fheer U5 & gbs W 3—4 §¢ a9 H,SO, 3—4 ¢ Kl fdergs 9 3—4
< W faess 31 e @1y |

a3 H,SO,ER1 Juefed €M a1l A=l B -

#rEe (CO.>7) Fe

i) Braive @aul @1 a9 H SO, @ e fihar xe W g gagarge & e CO, i S &l

YV VYV

3
Na,CO,+H,S0, — Na,SO,+H,0+CO,*
() 39 9BR S~ CO, TN &I g & il # ydried wx+ R sffders CaCO, 97+ & BRI BT UM gfe
I 8 STl & |
Ca(OH), + CO, —» CaCO,+H,0
e dbfeaad dEFe

(gtferam)
(i) I BT 3P R dPb Yared B TR AT Hiedym, dre, faord dfedum qgaE-e §
gRade 81 o1 2 | a9 sRor faea= S Ee 81 ordr 2 |

CaCO,+H,0+C0O, — Ca(HCO,),
faera dfeaam a1 wrafe
wewrge (SO,°7) oo —

i) Febrge o1 B g H SO, @ W1l ¥ & W Sferd gY e & T T darell SO, ¥
[REEIR
Na,SO, +H, 8O, — NaS0,+H,0+S0,1
(i)  ura SO, g & T Bl gferar B <l 2 |
Ca(OH), + SO, — CaSO,+H,0
3ffdera Hicwm Hebrge

(cferam)
(i) N B ARB R TP AT HA W AfAT DfvTzd Aewrse, fdeoa dicaad adacmse

¥ gRafda g1 Srar 8, e dror e S 81 S 2|
CaSO,+H,0+S0, — Ca(HSO,),

faera dfeay saehse
(v) e arell SO, i @1 srefis KMnO, faerr # yarfed oy o faeras
[TEH BT ST 2 |

2KMnO, + 2H,0 + 550, — K SO, +2MnSO0, +2H,S0,
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v) @l & g8 W ag H SO, dur K Cr,0, 3 41 fheex 0o of S W & 4T &1 Hiffes Aethe gl
&1 g2 BRoT e K ,Cr,0, % ¥R fheex 3 <7 &1 Sl & |
K Cr,0, +H,SO,+380, »K SO, +H0+Cr,(SO),
PIADG Aobe (870
Wi preie fepd @1 ag HCl 9 Sari| ax g9 BaCl, e oy § 9Ryw \ebrge o
3rgey g1 & St ag HCL# fae 89 & &Ror faeas 4 & &dm & |
Na,SO, +BaCl, — BaSO,{ +2NaCl
IRTH FewrsT T Tl gRT IRIA Aewhe H 3ifaiiad 81 Sffar 2 iR 2ad 3faed T il & |
Na,SO, +BaCl, — BaSO, { +2NaCl
IRIH Aehe (Idd 3rae)

g (S27) TP -

() Ni, Co, As, Hg,Ag & dbrgsi & AfRed 31 Aetbigs ofavl &1 g H SO, & wrer 74 dv
W TG A0S b HAA T dreit H S Feperehl 2 |
NaS +H SO, — NaZSO4+HZST
(i) ETN B HE W dewice ¥ W fheek U5 of WM WR U8 IADBISAT Hiell & Il 2 |
(CH,CO0),Pb+H,S — PbS+ CH,COOH
TS AHIZS (BTAT THDIE)
(i) rfeTm HrEHe ey § Wifes s feax 9+ e Tiice fder e w PbS &1 &rer
37aeTT ST 2 |
Na S +(CH,COO),Pb — PbS I+ 2CH,COONa
BT FderT
(v)  orciiga Wi draMe ey & |AIfsaw Tegigarss e ST 7 e 8 2 |
Na S +Na, [Fe(CN),NO] — Na [Fe(CN).NOS]
QST ARASSIGATSS (ST )
W) 3reeficpd AIf$TH Brae ey # g CACO, e Ry dief srderd ure e 2 |
Na S+CdCO, — Na,CO,+CdS \’

U 3raerg

Tgggs (NO, ™) oo —

i) Arggrge ofaur ol g H SO, wrer 7 &+ ©k NO % 9+l 8 Sil iy 1 SHfeRiIo & e
3ifeRfTad 8y AR T b1 NO, I 9wl 2 |
2NaNO, +H, SO, — Na SO, +2HNO,
3HNO, — HNO, +H,0+2NO
RATEH

2NO+0, — 2NO,
TR A1 B
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(i) ool & g8 W H SO, e ok KI¥ 41T fiheex ool of ST WR I8 +lefl 81 Sl 2 |
2KI+2KNO, +2H,S0, — 2K,SO, +H,0+2NO +1,

L+ d — dga dife Wi smisgs
(+frem)
(i) <o % a9 H,SO, Ste W NO i1 a=icll 8 | g6 areit FeSO, faeras et uR srefl 41

T UTed BT © |
FeSO, +NO — FeSO,.NO

AGSTATHRY Hehe (Tl Y1)

e (CH,CO0 ) #@& —

() Wiiee oqor &l 79 H,SO, @ wrer 79 &R+ WX VRiifed 3t a1l & SR Rk St w7er airefl
2l

CH,COONa+H,SO, —» NaHSO,+CH,COOH

(i)  vHIce Tau sifafeld o & | FIHAdT I fhar wR UAIfed o F1aT 2 |
2CH,COONa+H,C,0, - Na,C,0,+2CH,COOH
e

(i)  <fu & AfETH Prae frepd § Sarii FeCl) faerm fef uR Tex1 el 31 S~ 8Iel §
ST BR® WHee 999 & HRT BT 2 |

FeCl, +3CH,COONa — (CH,COO),Fe +3NaCl

9 e & SareM R &R BRE Ve BT WRT 374G 99947 2 |
(CH,COO), Fe +2H,0 —> (CH,COO) Fe(OH), + 2CH,COOH

CURSELE]

(v) <@ @1 Ars H SO, $iR Qi & w1er T &R WR Ye} S+l & e befd e gl & |
2CH,00Na +H,S0, — Na,SO, +2CH,COOH

CH,COOH + C,H,OH — CH,COOC,H, +H,0
Ufdret vHiice (wal ST i)

fgdha ot
WS AeRIRE I+l gIRT TEfed BH dlel ) FEOMIAl BT IRIeqo -
FARTES ( Cl7) qoId &1 qRIeToT
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B | YT U&TOT G

1. | @gor % = H,SO, <frewr T gaa FEE | FERse Cl7 81 |9 7 |
SRR Eehl TH B i1 (HCI) et 21
T
2. | WETA B g W ¥ g I 7 | Cl” & |aar 2|
NH,OH % 4t ws
ERSIRREH

3. | RGN H ofveT AT - | Cl” 8 9o g
MnO, STereR T 1 CL, frepered |
PR TR

4. | RieR -1sge wEor
() | o9 & Aifead dete | 9d e erar 71 | ClIT fAfdea
faspd a1 a3 HNO, g1 | <t NH,OH # qof
arcliepd dxb AgNO, | faera & o 2

faeres e R
(i) | Soged facras § HNO, | 2 3raerd gt o Cl™ ff¥=rd
e w® ST © |

5. | B JARISS TE0T
() | IR H AT 3R TER ATl T & Cl” & | 2|

g™ K,Cr,0, T 111 PN FARTSS B
argurd ¥ AR |rs | 9 gl 2 )

H_ SO, rerd ® ik 74

FRA B |

(i) | fper arel arsy &1 e &1 51 Qe | Cl™ & Adar 21
NaOH fdera # yarfed | & <irar 21
P W
(iii) | et faeraa @1 wiifed | drerm sm@eg ure CI” ff¥=a
3T W Il BR o€ | BIAT 2|
wiice fIovd o ==

e — Hg, Ag, Pb 3R Sn & diRIgS HIffd FeiRgs 9T 81 <o 8 | 39 forg
AIRSTH PratIe TPy BT Yb 8 TP IaTel & AR B YT 37aerd F Ia IeroT B © |

www.rajteachers.com



62

sess ( Br) Yoa &1 whEw

A EEIR J&ToT ey
1. &qur # s H,SO, <frewr o1 gad Tt Br~ gH1SS 8 HohdT 2 |
STABR Eebl TH B T BT I et
TR =l
2. | Sujad faerd H orer | &if¥e AAT H ol | Br gHISS 8
MnO, STeiaR T4 WX B (Bry) | weh € |
PR W et B
3. fRiear Arsge wigor
A9UT & AIfSTH BEMS | Sobl YT a8y Br fAf¥aa
fspd @1 o HNO, % | amem @ st NH,OH
arreiipd dxa AgNO, | # o faera &
e W ST 2 |
4. | G I RN oA
gdreroT
I ALal. Fepy 7 | drES [emas Br~ ff¥ga
HNO3§'RT3TIFﬁ'cQ_daT\’, CHC13?IITCC14
# @ A1 # CHCI, B WA G AT
a1 CCl, a1 CS, et | ot &1 St &
P 97e &R —R T
STet el R W
Imarergs (1 7) o &1 weor
B4, | garT Yefor fspy
1. |ef@ur ¥ ¥ H,SO, et ey Pad A SIRISICCH |
STABR Bobl TH PR qISg B AT 9 Sl | FepdT B |
TR =l
2. |Sudad faerad # orer St A (L) @ [T & a2 |
MnO, STeiaR T &= | /AT 96 Sl & |
W™
3. fRiear AIsge wigor
AU B AIfSTH Bra-e | YT 37derg a8 I fAf¥aa
ﬁ'@o‘&cﬁaﬂHNO3® NH4OHﬁ3ﬁﬁ'&
st a%d AgNO, | €T 21
e ™
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%3, | JInT e r=py
4. | SeF AifeTm dEFe | R 1 @1 e | [T AfvEa
faspd ¥ g HeCl T B 2 |
e W)
5 | A AT F@RN S
qeTor
AifeTd draFe Ay | e faomas ™ ffdad
a3 HNO, grr sefiqd | CHCI, @ CCl,
XS G A= § CHCL, | &1 =q &7 &
a1 CCl, a1 CS foeit | St 2
% 91 R R FARA
STel fAaTaR feame )
TEge ( NO, 7) Tod &1 waw
Es ERIR Yeo rspy
1. | 9o # 5= H,SO, <frewr T YA T Tigge, NO,™ &
TTADBR el TH B PR T B I Awerdl | FHmar 2 |
W 2l
2. | Sudad faeres # g @ | e R T B NO,™ & |l &
Siei A1 fheek v @1 | &l 1 NO,Fiaperehl |
CPhST SIAAPR TH B WR
3. | Ev & AIfedd dEFe | I a T NO,” Ffad
e § T gHE T & |
A H 9% NaOH
[EEICEESCIC IR
Zn 9ol & A1 AT W
4. |9 udEr —
FqU & STl faead | < gal & NO,” fAfad
# ol FeSO, &1 faefa | o drei— R 3 o
e € | IRl BI ol (TeTd) g
foRel ova g AR |2
% HER oATST 91 9%
H,SO, frem ®
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dtqdere ( C,0, ) e B GE

4. | 9AT Yefor ey
1. | U% uRaTell H ofaul gegarEe & W wEH | C,0,7 @
o % H SO, ¥ (CO +CO,)feefcl] el B |
STABR TH BRI g 139
T S Ui H yarEd
H W I8 T 8@
SITAT & | STt WR el
Al B AT STerd ©
2. | U wEE H Gl Bl | 39 GET STl § | C,0,* Suferd &
ey dar 9 dg BREGIET
CH,COOH ¥ 3
FRD ST & AT U]
BT STl faerae +
CaClzﬁa?Fr
3. | v e @1 73 H SO, | 9t gegeree & wrr | C,0,> ff¥d 7
H IqreraR &l A g] LSIEIRURIC ]
KMnO, %1 wefte T 2 |
faera= farama 2
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' H SO, g1 W& o1 wA = (Flow Sheet)

fasor + 9V H,SO,

(BT TH P W )
J ) v v J
(1) et wierger (1) e (1) <heor TreRga (1) <hewr Tegead (1) TR, e
e T gad ATl S A B W X[ | e 8
et 2| —R AT B Fwerd Gl ST g B U Bl
I fAwerd 8 e & | e HRAT B |
(i)MnO,  (i)MnO, (i) MnO, (ii) 7 (i) Fraert areh
e W) [GEIGEN [GEIGEN Bl AT fheer 19 @I arg |
¥ (CL) HAET ¢ Ol 96 il © | T3 & ThS STl™ TR el @l
g e w7y Ster 21
HI AT 98
ST B |
(i) P (iii) o= (iii) e (iii) faera (iii) Teret @1
FARTSS TRIQTOT  ORIQTO—UTefl—  ORI&TOT—avr=! RGO [T el e +
Ui 3rger RS R DI I CaCl, faeras
NO,” AfRad  —<ad eraem
(iv) Rreax (iv)Re®  (iv) Rier (iv) 2q oraer
qAgoc WRIU—  Alsgc TR ATsge UNIeo— +ag H SO,
3Iq AGeTT ST Bedl Ulell ol 3fa8Y Sl et T RS
NH,OH#  s@du i NH,OH# & AR R
et NH,OH#  sfder KMnO, Rerar
CI” fif¥=rd 3req faerg I" e A R—ao
Br~ ffga SEEEICICIR
T BT ST 2 |
C,0,> fAf¥aa

o H, SO, &N Juufed €M arl ROmEE & X6
Fargs (Cl) oo

(i) FIRIgS ofqo1 a1 A% H,SO, & e 7 & w HCl & T ¢ 99 & —

NaCl +H SO, -  NaHSO, +HCIT
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ZnCl, +H,80, -  ZnSO, +2HCI®
(ii) R@=Tell & Hg ® NH,OH & 4nfl 59 of S &R 2dd gd 97 2 |
HCI+NH,0H — NH,CI T+ H,0
¥ o
(iii) wETel & waor o1\ H SO, 3R 3 MnO, & &1l T ox R &4 et 37 @l 39 Cl, Fper
gl

2NaCl +MnO, + 3H,SO, — 2NaHSO, +MnSO, +2H,0+Cl,
4HCI+MnO, — MnCl, +2H,0+CL 1

(iv) wifezm wraie fend § AgNO, faera fer o vaq sraer (AgCl) aa1 g1 7
NH,OH & arferey # faeid 2 |

NaCl +AgNO, — AgCl { +NaNO,

I 37FeY
AgCl +2NH,0OH —  [Ag(NH,),]CI+2H,0
faera srwF e (1) RS

Sugad faers §# HNO, sre ) AgCl g-: Sfaeifd &l 2 |

[Ag(NH,),]Cl +2HNO, » AgCll +2NHNO,

(V) DI FARTSS IRIET0T
4NaCl +K,Cr,0, +6H,SO, — 2KHSO, +4NaHSO, +3H,0 +
2Cr0,CL, 1
PIFA FARTSS (TeX dTel T DI aT)

Cr02C12 +4NaOH — 2 NaCl + NazCrO . T 2H20
ArfeTd pe faerm)

Na,CrO, +(CH,CO0),Pb — PbCrO, +2 CH,COONa
oIS BT (e 3rae)

args (Br) e
(i) sz ar o1 A H SO, & @ 7 &=+ ok HBr s9a1 & Sit H,SO, & fhar ox el 1R 1 &
1 HBr fAaerch 2

NaBr +H SO, — NaHSO, +HBr
(ii) S faeras # «1sT |1 MnO, STeex T & R 37fereh A1 7 clei—R T Bl T4 Fdverct 8 —
2NaBr+MnO, +3H,S0, —>2NaHSO, +MnSO, +2H,0+Br, 1

(iii) wfezm Praivie frsnd & AgNO, e &R AgBr @7 godr derm sfaerd e 81ar & st NH,OH®
anferer # arey faor B
AgNO, +NaBr - NaNO, + AgBr{
e sHIgS (BT Yrel)
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(iv) R werer — \ifeaH dwrai-e fspd or ag HNO,ERT srefigd @ ot CHCL, CCl a1 CS, fiefrax
R TR Tl e R Fefe faerad @t u=d dieflt 81 9Tl 21

2NaBr +C12 - 2NaC1+Br2
Br, + CHCl, — CHCI,Br,
FARDIH Gefl a1 R o_d
amgrerss (IN) o
(i) smarergs ofaw &1 | H,SO, @& @mer 7 &=+ iR HI S & St H SO, ¥ aifaiiepd grehx 1, 1 <t
I P 9 T 2 | IE 9T RGP SIS YN R Plol BUl & wU H Fofd gl 2 |

Nal +H,SO, —  NaSO, +2HI
(ii) Se feras # el |1 MnO,, STefdR T4 bR TR e A= § AT arsd fAaperedl 8 —
2Nal + MnO, +3H,SO, —2NaHSO,+MnSO,+2H,0+1, T

(iii) Wiz ®ratre fend § AgNO, fer o= Tewr drefm 3ragry 9+icm & st NH,OH # aifdera 2|
AgNO, +Nal - NaNO, + Agl{
Riear smarergs (dre)
(iv) wifsz wrdi-e frspd § HgCl, frei o) Rigl araéd ured e 2 |
HgCl, +2Nal — 2NaCl+2Hgl ¥

(v) wifezm Prafvie fspd o1 ag HNO, g7 8frefiqyd o) CHCI,, CClar CS, ofreT et 8 fhr et
el ™ W drfe s o ddg ST 8 S 2

2Nal +Cl — 2NaCl+1,
I, +CHCl, - CHCLL,

) CREIRCAG]
TExe (NO,") 7% & wer

(i) AT8¢T AT B A% H, SO, P AT TH B W AP 3%t BT Ay g+l & | S 31fdd T4 fhy 5= wR
sqgfed & e 81 NO, & offel 3R ¥ & 919 9+ € |

NaNO, +H,80, —  NaHSO, +2HNO,
4HNO, — 2H,0+0,+4NO,
T
\(ii) Saa faera § afd @ Fie STem W Af¥F M R g Fead ¥ —
4NaNO, +2H,SO, +Cu — 2Na,SO, +Cu(NO,), + 2H,0 +2NO, 1

(iil) 1 ATSgT oAauT STl H Ao/ BT 8 | 3fd: STd {48707 Bl 5t & 12T Bl B Sl & o 8fd d
H@Eﬂﬁﬁﬁ%l%ﬁwﬁstoéﬂ FeSOﬁW@aﬁWNOaﬂ?ﬁ %,GﬁFeSO4®Wao—\f
FeSO,.NO ! ¥R 37 &1 gerd g7l 2 |
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NaNO, +H,SO, - NaHSO, + HNO,
6FeSO, +2HNO, +3 H,SO, > 3Fe,(SO,), +4H,0+2NO

FeSO, +NO — FeSO,.NO
AT SIATH T Hethc
(gzT =)
(iv) Hifeam wrEe ey § F9H 9131 4 9 NaOH e Sarerd & | iR 2ol fAamex g7 Sara W)
STHIFRIT BT e el B |
NaNO, +4Zn +7NaOH — NH, T+4Na ZnO, +2H,0
sifeere (C,0,%) & affsag —
(1) NaC,0,+ H,S0, — NaSO,+H,0 +CO* +C0,1
(2) Na,C,0, +CaCl, - 2NaCl +CaC,0,
DI JfaTcie (Tda 3rae)
(3) CaC,0, +H,80, - CaSO,+H,C,0

27274
(4) 2KMnO, +3H,80, + 5H,C,0, - 2MnSO, + K SO, + 10CO, + 8H,0

T
9 O (ST Herd) S g a1 A H, SO, g1 syfed el €, S 39 g ¥ <1 w8 SO, *
(wewe) ok PO, (wiwhe) o1 g avf # xar T 2 |

SO, 7e® @1 T

w4 | ganT Yefor sy

1, AIfTm Praie fsny § $9 93 I e weve SO,
g HNO, faermer efrer & BaCl, TS BIT © | B a2 |
faere e w®

2. SId I7IETY BT BB 3D Gl
T B 2 |

() yerd 9T ¥ s HNO, fierm #v 3aeg 3rfder SO ffvaa
SEISRRCH REAT & |

() | feha wrr & s HCI fremax 3raerg arfaer SO,
SEISRRCH REAT & |

qewe (SO,Y) eI BT AR :
Aifead prafie fspd # a9 HNO, ferrax orst BaCl, faca fier wk aRaw dehe @1 vad
3YIETT 3T 2 |
Na SO, +BaCl, —BaSO, | +2NaCl
IRTH Fehe (Tdd rqery)
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a‘s’m@vaNQmeClﬁaﬁmmél
wiwbe PO, wod &1 wer

R T Yefor ey

1, AT BT ST faerd + A Gt faera= PO *"
HNO, STefx SdTerd & + S RIRCEEE fafeaa 8
Aifersse BT e s § STid) | U BT &
TH PR B |

2. au BT et e + ag HCl ¥ 3FaEy PO~

SR Selefd § + et 3 NH,Cl | ure g1 2| fafead 2 |
SIKCASSEIIN A‘é} SUS] dhNd  +
MgSO, @1 faeras + NH,OH snfara
# Tred T AT RGNl Bl GIAJ ® |

PO, wiwe fae @ e —

(1) NaHPO,(aq) + 12 (NH,),MoO, +23 HNO, — (NH,),PMo O, +

SIESIRNEREESIGE UTelT 37gerg
Bhe M BIEhHfoIvse
2 NaNO, +21 NH,\NO, + 12 H,0
g7
PO, +12MoO,> +24 H" — (PMo,,0,)>” +12H,0

(2) Na,HPO, + MgSO, + NH,OH — Mg(NH,)PO, +Na,SO, + H,0
e smfm

BT (IId 37qerY)

* %k ok ok
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T — 11

R eTDl D TRETT

(TEST FOR BASIC REDIALS)

G H g BT UgdrT BRI b U 9 | bR &b TR fhy o g —

&b WRIEIT (Dry Tests)
3ME YRITUT (Wet Tests)

gARIA & IO [I2eryo1 7 Y YRIET 98 Hewdqul B & difd gD gIRT [l Tqur 7 IuRerd

TR T AT T ST AHl & | FB Yh WIET0N Al S WK B 2 [ I8 gRT {5l e &1 FE—aa!
ST STRIT 1T el © | b TRIET0T H UT SIS & SRR UR 31T RIET0T §RT €A1 &7 fFeerareids aRieror
ARAT ¥ BT S FhdT & | 3TT: &I BT Y& WIET0T 37T IRIET0T I U8l BT A1 |

eh W0 B UHR & B & | S99 fIRId TRieror W9 Ud Agaqul 2 —
I I[0T (Physical Properties)
OHOHT hT YHTT (Effect of Heat)

(1
2
@3
(4
3
®
(7

~— N N N N N~

ATl URIeTor (Flame Test)

eI H-TchT UNIeToT (Borax Bead Test)
RIS &1 IRIET0T (Charcoal Cavity Test)
PIdTee AIggC URIETIT (Cobalt Nitrate Test)
T AsToT uieroT (Fusion Mixture Test)

(1) @ T (Physical Properties) o/avT ¥ IURLIT &R &1 IFAH a0 & Fo HIfds oI o <7
T [Ierae 1 3 7S & MR TR AR ST el © |

(i) T (Colour) - JHEMASB AU BT T IFH IURT &R & HROT Bl

2| 3T AU B T B MR TR IAH IURIT ST HT T RN ST FehelT 2 |

O G0 B T AT AT &I DI AR 13.1 7 & T 2

IR 111 — 9 AR

Ll AT AT
e Cu, Co
godl B Fe?*
GrefT—4=T Fe*

UYelr Cd*?, As**
AR Sb**

T NiZ*

BehT TeTdl Mn?*
BT [eATdl Co*"

U BT AT S crt
BT Mn?*, Pb**, Cu?*, Ag", Ni*", Co**
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(ii) fems &1 41 G a1gell $ T S AT a7 R H Hlel 9 R I fIeRe e\
2| 3 fIed & T & AER R 0T H IR BT A RIAT ST Fohall & | GRUT 112 § B [Aegql &
IT AT GG =7 By f&am 727 B |

IR 112 — 99 & ey & 3

faes &1 < AT AT
Aretr Cu*

BT Cr,”" Ni**

godl BT Fe*

ol Ylell Fe’*

BehT TeTdl Mn?*

RIGIE]l Co™

A :— gl BT SFAM A H FrAfeRad deror f WS 81 § —
(1) afe F@or Toq (@TEM) & ar S99 Cu?’, Ni*, Co?", Fe?", Mn?" @2Im Cr*" JrguiRerd i |
(2) I o1 BT Yo W SFHCRT BT T A € A1 IHH NH," H1fad € |
(3) afg <1gur ¥y & 7 S9H Pb?', Hg?", Ba®" & AT 2 |

(2) ST BT UG (Effect of Heat) H© UM B TH PRI UR I AU, B, [ 319 Feverr a1
IT uRac BT B | Uered & 39 GER & IR WX IH SURYT SFTI BT AN RN ST AhalT 2 |

9 W Pl PR D [l Ub Y& WRETC! H 0T DI AT 0.5 UTH IR I &fIol TaweT # g
T BRI TAT B4 dTel RGPl &I qdb a@l | FRON 11.3 B FERIAT W AT R BT SITH S |

IRl 11.3 — ST BT Y9G

q&oT Gl
U] T HEAUTT (Sublimation)

Thq (Id) SHedqrdo] NH,"
ISR As’"

YIdT AT PIelT STt As*, Sb¥*
Tgref Bl AT YRIdA

T B H g T FRA D 9]

SIS IAT Hg”", Pb**
SAT—YRT BT Fe¥*

T I Cd**

el AR Br”

godhl Yledl UTTT—YXT Sn™"

?dd UTet] Cu™

SIEL 2qqd Cu™"

Aretr DIl Cu**

e YT Cu**
UTelT 1T Pb>*

Bohl T BT Mn**
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(3) TS UAEOT (Flame Test) BB &3l & FARSS ATHA B 8 TAT = ¥R P! Salell & o9 W
qIftad 81 9Td € | 3R SAfAE Sararr 7 fafdre I U Rd 2 | 39 UBR s AR Sarel & ¥ gIRT <Iaor
T SR gHTIT &Y T I S el B |

ST TIET9T B A — Sarerr wRiervT & iU wife d & IR & ST &Rd 8 | ©ifedq &1 IR Udb Bid @
B P RN TR T ¥&dT & | STl URIETOT R & fol e Ugel wifesd IR &l Uh Uf~aal &l Aid IR oue &R
Goall 131 | R 39 W8 &I | 39S o1y aTe 7ol H ISl | HCI ol Pt & IR & R &I HCIH gal &
T IR DT S ATTE SaTell (SURT [E SATeT) DI ITH BRI | 59 UhAT DI T dP Qe8I ofd ddb 16 Pt
TR SITAT H T HRA TR Pl I T8 < |

319 QU] BT AT H FAeTdR URT (olg) 99181 | $9% o1auT # SURd &R FaiRIgS &1 ofd & | 319
IR TR BT 39 WRE H GAIBR g% Bl AT SaTell H Aol I T4 BRI | 59 Flhar &I & 11.1 H gerin
T B

IEE] 11.1 AT THE

SATGAT o T DT I G W AAAT el Bid §RT SgdR AR 13.4 BT FERIAT I TR AR BT ATAT 13T |
ROl 114 — SATem B W

G ERT T R el & gIRT R EEC DG
TG R

TERT BT el — BT Cu®*

ESASRIRCIH gohl—8X] Ca®*

TERT ST CREI] Sr2*

JT ST BT BIGI Ba®*

ISl AT Bl EE| As**, Pb**, Sn**

e a1 wq

af a1 # Pb2*, Hg?', Sn?*, Sb**, Bi*" qam As®" anfe e=me & ar

SATCT YRIETOT &1 AT @12y R A PtA HANT - fAsterg a4 2 |

(2) aTel TV & 1€ Pt AR B ATH B @] ATRY |

@) ®B® IV Teal T A8 Id UH H Pt AR HI A9V b U¥E H IR—IR
QAR ST TRIET0T AT A1V |
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SqTe & ¥ BN BT BROT — g7 SaTell # TH B TR AT a1 JTEfed @) AR # iy & Sirar
2| g H IURYT SIS HoIl BT AT Ry e Hofl Wik H IANIT IR & | I8 IRd il g9
&5 # B 8 | =T el | Scafofd Sofl &f aviT e f=—f 8l 8 $9ferv s9a 37 Y f—fa=
B T
(4) goTTT (@RTw) FHT GQET (Borax Bead Test) — I URIEV] M a0l H GRS &l USAM BRI D
1T foar STTaT © | 39 TRIeToT &1 RIgd I8 8 fb 519 aRad &l 79 fhar S @ o 398 9 fohea o fAad
SITAT 8 IR I8 Wl STl 2 | S1fd T $HR IR I8 AIRSTH HeldRe a7 9iR® UBI8glss W 9ad offdl @ 3R
B, URGE® Hid & TA AP (Tﬁﬁmx)aﬁmldl%"l
Na,B,0,. 10H,0 = Na,B,0.+ 10H,0
W@W)A
N212B4O7 — 2NaBO, + B203
JIfSTH AcdRe dIR® UelsSss
FERT F9HT H IR HH arweid dIRE Uegsiss WA Jaul & A1l fhal o drfedd
HTANE FAICT B, I AFHT DI T UGH HRAT & | IS 81 & Jede &l fAaRkne 31 86r 21 o 34
fafdre S & HROT S A A YA ST FheT 2 |
B YISl & HCHINS TId SaTal (FTaH Hrd el 8) H T PR IR (Ui 81 Ol ¢ |
AT ST HAPBT BT IARITBRD T JTA—ID SdTell § FA~—f= 37 21 g | IRl 135 § 59 bR A
Tl 79T & 37 fod 13 7|

ARt 115 INAT HAPT BT T

JATRITBRS STl H AR STl H AT
(Ffad arq)
TERT el TERT el BT
X X I
ref—axT EIGECEINEN] PR
CRE 77 8 AT
gl Ylefl B SRR
HIgell @ ACIARC §99 @ AMAHAG —
(1) R (Cu)
ARAIBRS Sarelm § CuSO, +B,0, — Cu(BO,), + SO3T
qur RGeS
ST Sl § - Cu(BO,),+C — Cu+B,0,+COT
GIGEGRIEEN]
(2) sifE (Cr)
MfRllbRe Sl § - Cr,(SO,), +3B,0, — 2Cr(BO,), + 3SO3T
TquT Bl
3IATH STl H — B3 gRadH &1 2rar
(3) ImARA (Fe)
(i) SfRAIGR® Sarell §  Fe,(SO,), +3B,0, — 2Fe(BO,), + 3SO3T
SEL] qretr
(ii) FeSO, + B,0, —> Fe(BO,), + S0, T
quT NIl
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ST SaTel # 2Fe(BO,), + C — 2Fe(BO,), + CO T + B0,
T
(@) fafder (Ni)
sffefieR® Sare # NiSO, +B,0, — Ni(BO,), +SO,T
SRk o
srqaTe SaTe ¥ Ni(BO,), +C —>Ni+B,0,+C0O T
CARIERC
(5) ®rETee (Co)
JMRAIBRS SITel
2Co(NO,), +2B,0, —> 2Co(BO,),
SEN UENISIEI
3oATh ATl H — B3 gRadd & Bar 2|
(6) #Trat (Mn)
AeRAIGRS Sarelm § Mn, O, +3B,0, — 2Mn(BO,),
Jreh
ST SaTel #§ 2Mn (BO,), + € —> 2Mn(BO,), + B,0, + CO T
e
fafdy — <ifcT™ aR & RR &1 Uf~Fd @1 A IR dUC HR T BITT AT U (Teall) ATHR 39 A Sarell 3
T PRI | 319 3 oI (5 aRaT H gaId) R ol | T IRI | §9Y aNaGd Bl Sl © 3R o # fUgeias
TN UREYd F9dT 9901 B | 39 20 TH F9IdT BT 99T | Bl HR Ugol MaiIhRE Sarell § T R
TAT HRT BT T <@ | 9P 918 39 AUAID < aTell H TH BT | @aw.z)awwao‘réwé@lw
D A DI T@HR ARUT 135 & AJAR TR BT AFAT I3 |

+4NO,+0, T

- o
¥

PR T T LT
%‘T)f 11-2'?” i3 ETT e wiem

(5) TRDIA TET (HFALY) TN (Charcoal Cavity Test) HB &3 & T Bl 54 Aol IT Tl [H5701
1:1 (81 KNO ,+Na,CO,) & W1 ARPI il IT Tge H 0elrieh Sarell H T4 fhar Sl & 1 9 sifarigs
T o7q H STUAfId B W € | A T AT ATAIgS ARBIA W UH R 1A YUS! & w9 H S & O E,
5 3o fafdre 37 & MR R A | U8 S Ihdl & | dH—hH) JUS! &l 7 ST 89 R daol 9
ST B |

9 TRIETT H g1 SN BT AT AU & AT TH R R Ygal 8 HIae U Bl & | Foraesr
e H YT BT & | BB AGUN & TS0l § B dTel iffhar e § —

KNO, /A
(1) ZnSO, + Na,CO, ZnCO, +Na SO,
A
ZaCo, Zn0 + o, T
T # Uier, 3vS | Wwe
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(4)

KNO, /A
CdCl, + Na,CO,
o1 A
CdCo, cdo+co,
ATed—4RT
KNO, /A
CuSO, + Na,CO,
CuCO, CuO + CO,
CuO + C Cu+co®
KNO, /A
Pb(NO,), + Na,CO,
PbCO, PbO +CO, T
PbO + C Pb+COT

75

CdCO, + 2NaCl

CuCO, + Na,SO,

T R v ¥ e

PbCO, + 2NaNO,

fafdr — to Woo IR & AADBR Ths DI B ITH A1d;. DI FeRIAT A BICT AT TSl IhR (T 11.3)

$XTH STIOT AT ST AT H151 H 315 Na,CO, AT el 801 (Na,CO, + KNO,) RT | 39 fsfor a1 1-2 §g

WWWWlWWﬁWE%WWW(B]oyg

ipe) @1 TETICT | IR DI TS Tl

TR A IHR A Gd ARI {6 a8 Tee # 3 MAsor &7 7 o= 9o (7 11.4) | 39 IHR T =+ | B dTel gRac
ORI DT G941, URA G1, SFaARY FoT ATMSDT aGPR AR 11.6 B IFAR GAIT BT A A |

&I 113

Ay

ICERER

AR 11.6 ARDIA BfAST TNET

yeror

3fERIY BT T HADT AT

T A 3US H

qrerr LG - Zn**

el qretT YRT ST BITST R =2 Pb**

Bled & |

- - oflet Cu™

ad o - - Ba®", Ca*",

ARG B Mgt AP

- - =T 7of Fe’", Mn**
C02+
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(6) PraTee ATgeE TN (Cobalt Nitrate Test) — I8 TReT0T 39 At (aravn) & fog far Srar g
YRPIA DA TRIETOT H Tdd AT g1 © | 59 UNKIET0T &1 Rigi I8 & & dlaTee A18ge &l TH &R R I8
JUHTET BIAR PldTeT ATAATS ool © Sl HB UG JAAAgS] (ARDIA DIACT H T TId R dTel €T fFargs))
P A fhar e fAfr= S & g sffadarss 991ar = | o fafdrse S & QMR R ugard &R &HrI+ T
ST SRTTT ST bl 8 | ORY —

A
2Co(NO3)2 2Co0 + 4NO2 + O2
A
CoO + MgO Co0.MgO
A
CoO + A1203 CoO.A1203
e
A
CoO + ZnO C00.Zn0O
Bl

faf¥y — raTee AEce Weror = faftl gRT fhar ST Idar & —

1. IRPIA P WEGAT ¥ — IRBIA b She H UH BIT AT Tal g130 | S &g oTd01 W HR U <

g2 YT STl TAT b1l Bl ASTIAT A g7 TR D IRATDBRD SATAT A TH BRI | UTT FaRAY 7 1—2 & PlaTee

Arsge faerg=a! STel PR Y: TH BRI AT FGY BT T SFHR ARV 13.7 & FTAR T DT SFTA T30 |
RO 11.7 — PETeC Ege WEFF—

3faRIY BT T SIHA
RIS Al
exIl Zn
BehT TefTdl Mg
TSl ATl Sn

2. oo} U9 o HEIAT W — fhoek U9 & s WX TSI ddUT R 99 W 2—3 g2 Pldlee Agge faerad
DI STAPR 34 HAST BT FEIAT F TR D AFRABRS a1l § GR— R Fa@aii 1R R STAThR IRg DT T
FHIT | T BT IT IWH GRET 137 D JTFIR LTI HT OJALATT AT |
AT — 1. 39 W § Pl A8 Co(NO3)2ﬁ TH PRSP Pldlec ATATgS H g1 BIdT & | 31 Pldlee
AT BT AT STe= & 91 3ifSrd TH BT =12y |

2. PIdTec AT P ATS! ATAT 81 YANT BHRAT AT AT HIdTec ATRATSS BT BIAT I AT & 7T DI <dT
T ® R a9y & [T I UgaHs § BfoArs 8kl g |

7. T fAsor oQEr (Fusion Mixture Test) — I8 UNIEVT ddel SiF Faur faers w0 & wifgd qen
IS B Ggd &R H WeTaD © | A QT €1 Ter 33107 (S KNO, + 3R Na,CO, 1 3 NaOH) & el
fopar PR M Hre dorr HiHe 99 8 | o —
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Cr,0, + (3KNO, + 4NaOH) 2Na,CrO, + 3KNO, + 2H,0
A
MnCl, + (2KNO, + 4NaOH) Na,MnO, + 2KNO, + 2NaCl + 2H,0

fafr — ve TIRTe™ @7 @Rl § T 0.5 UTH AT, 0.5 U GIRRRM AIggT ToI 0.5 UTH AIfSIH BT (T
ARSI BT SaRATES) Sl AT Tl A TH BRI | UTS 3FaRIT o T Bl PR AR 13.8 B JJAR GARIA BT AN
TR |

AR 11.8 — a9 ST weor

3faRIY BT AT SRl
G 1T
BT AT el HATST

e — 7 TR A ATARIG ATl A & oI 59 841 o 975 IR IR Bl Sfeliall | R i & fhr
DI AT 1 aell Fa8 W TEIR HP ARI | YIRS STl Ub dR% &l SIRAf | 391 bR ifaiiaRe
(SAEH) ST &4 & ol &1 fog Tiel &1 T |l & RN Pl SaTell | IGHR B ART o1 = 11.5 H
RIS

-Iﬁ\.'

=it T R

7
| L

= |
- .,
e T ey
’ e % =
Foat= .-

O
T

W
Al ’ | el
|

&I 115

(@) s Theor
Wet Test

G Tl BT FHTPROT —  h W0 SR FHT BT THTG, SaTer TIET0, TRBIA HAST IeTo], Hlaree
ATggT URIETYT, 3N 3 AG0T H YRS G-I BT AFATT ST ST AT © | &R HeAD! BT [eerredd uRiefor
PHHIG B I TS GRIET §RT &1 fhar Srar 2|

SN AD! &1 FE! Td HAdG 378 I IR & oy S8 A1 el # J7eT 17 B | IS g & fory
g fafire iffiemde &1 T oxd & R 99E ifieds ded € | &N Hold! &7 a8 aifieaxer 39 g
JETRT 2 fob el faRIy | # Aol g9 €1 9 W98 & W98 SiidHd o fhar axd srgaieie uared
(319ETT) ST & I AHE! @ g g9 URReIf # giord uarel (s/9e) 99K & 3 HHel & g 39 gRRef
¥ gford araver 3 €1 5 € | S YoM g W AR gRAT & FRIgS Sfd # Jffder (rgeieiia) B1d © S
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3 Rl & TRl & FARTSS i H (el Bl © | o1d: Sfd o191 & 8101 & faeras § aq HCl fAand
2 Ol Sac U WHE & TIHl & FRRIgS JATEd B 9 § AN el & g fderad # €1 38 € | §9 ISR
HE AfHHS B FerId A ([ T & TR BT ARG B SHBT FeadTedd IIeoT 3faed | $Rd & |
SR D! & AT TRI H A T TR DI A 3l [-VIH a0 B & | STafcs AIad T8 DI L T8
FHEd & AT SABT DIg A AMHHE 81 & | &R qoAdb! & T8 H AT BT g IAFHHH! & A1 ARy

11.9 ¥ far T &
RO 119 — &R Jod BT GGl A idxor
A AYE AATHHD SIGEIDE] 3fFeY BT GA
I 9 HCI Pb>* FARTSS— PbCl,
I g HC1 @1 SuRerfcr Pb*, Cu** | Ae®ISS PbS
T4 H,S As" CuS, As,S,
11 NH,Cl &1 Suferfcr # Fe'* AP EESIENIES
NH,OH Fe(OH),, AI(OH),
v NH,CI d1 NH,OH @1 Zo*' ,Mn*" | AhISS —ZnS
SuRefer & H,S T4 Ni*, Co** | MnS,NiS, CoS
\ NH,Cl @2 NH,OH &1 Ba’", Sr" | ®EHe BaCO,,
SuRefd # (NH,),CO, Ca®* SrCO,, CaCO,
VI NH,Cl @2 NH,OH &1 Mg** BREBE —
SuRerfd # NH,HPO, Mg(NH,)PO,
O —— NH," —_

AU BT Yo A S99 (Preparation of Original Solution (OS) of the Salt) —
SN HoAdh! BT HHGg 3MTs T e # fhar SI7dr | 31 ag Joidl & fFeaneid uRierr

% oIy a1 Ugel AP Hdl fdera (0S) 9T AMad 2 | 7ol f[derad a9 & forg fafi= faemaet &1 =
%A H YN H AT ST § —

() oTgd ST (SUST Ud )

(i) T HCI (3vsT Ud 1)
(i) <= HCI (Sv=T Td )
(v) g HNO, (evsT vd T¥)
() = HNO, (3vsT T )
(vi) 3T RISt (9 91T | HCI+ U 91T AT HNO,)

A — 3MUBT STl AT T HCl # fer oravr fam ST | ora: o faaaat # faerae a9 &1 vt 78] &
afee |

ol Rers 79 & Ay — T &7 1 RAeras 790 @ o) v ueTell # ofier ofavr & o ofdx S8+ 3TRd
STl AT g2l ORE A fRlrell | A Sqo7 g ST 2 ol i ool ciehs Tt 31feeh Y Sfel ey 3reet
TRE ¥ fEelar SareT faaes aeeit | 81 faerae Jaor &1 9 fJerae 2 | af] ofaur ovs oid § 981 gerar €
U BB FHI B TH BRI | A TH BT W AT F907 el I8dT 2 A 3UST B 31 URaell H fTel |5 HCl
AT @R faerae a1l | s HCL STl & fAeier o 81 Sfdl & | afd o1qor 3vs ¥ fdely 1 81 dl 39 €9 99y
qH TH B |

=
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e — (i) ot faera uReel g1 Afdy o e 9R # 8 o A # qe Ao g 39

T AR |

() o e g9 a7 318 1 Mdad & a1 I8 &1 T o gof ®u & Fard
AT =Ry |

(i) afe fAeras a9 HCIH a7 81 1 ofaur # Yo 9ig & &g el TuRerd 2 |

(v) Ife oTaor 7 STel # geareiiel © 3R 3UsT 8M WR T (98 99T § dl oavl ofs
FARTSS B FhHdT T |

(v) I HeIdh BT URIETT TG Ugel AT ARy, Rifdh 3HD e H DIy G-I
Heldb dTelT el STefd |

fafr= e goret &1 e — SR Jad! B we SHS GHE S HH A & a4 2 | J8l ) A et
D I NG DI S U Y ST IS 2 Sl 379 & Uraushd H AR & |

T WE P GRG qolb b1 q9@r :— NH," &1 qeror

&N el b 3Ts; u¥ieror H by qieroll § NH,Claerm NH,OH ferrd € gafery NH,* 1 odieror gRer
H S qu H B ¢ |
fafer — NH4+WWWW$WWWW?ﬁﬁ@@Wéﬁﬁﬁ2—3ﬁ3ﬁwm
faer STeehy T4 BT qT M arell I T Araer qdd ¥{ET | A T H s (NH, ) @1 T el
?ﬁWﬁNH+WW§IWW®WﬁW$WWﬁWW—
) Wﬂ?ﬁzﬁﬂgwwHCléﬂﬁﬂﬁaﬁaﬁwﬁ?@@ﬁ%ﬁmﬁél
(i) WA & g W ARRE A8gC & [ ¥ AN fheer o7 of Siredl, fheex uo
BT T Sl B |
(i) SO T DI TR W@l H ol T AR AfHHS | JaTEd BRI, ATl 1T
3gEY UT Il € |
(iv) TRETA & HE W DR FAehe I W fhoer U5 o STl fheer u3 &1 e
B ST 2

NH," & v & wwafHe afifhag —

NaOH wsigor, NH ,C1+NaOH — NaCl+H,O + NH,
ofquT

NH, +HCl — NH,CI
I ¢H

ARTH AATSgC URIeqor
Hg, (NO,), + 2NH, — Hg(NH)NO, + Hg+ NH,NO,
BT

3

AGeR geTor
2K,[Hgl,] +NH, +3KOH — HNHgO.Hgl +7KI+2H,0

T
BN Fobhe qeToT
CuSO, +4NH, — [Cu(NH,),]SO,
TR ATl
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YO WE B AR YAl BT TE — PbPt T wlieor —
fafr — s W@l § d90 &3S I H 99 7 [T (0S) @ &AL AT w39+ 7 HCl e |
Ife 2ad 3198 9971 8 O Pb>" 81 \ehdT 2 | 39 e weron & fAf¥ad o —
IR 3TFET Pl B IR ST 6] e G | R SHH ATl 3MGd STl fHeAThr el qeim

g faeras BT i AT H T T—3Tel T IR el H of R 17 UART oy |

() TP WRETA B FA B I TTA H SUST BRI, I 3MIAY I ¢ |

(i) TR WETA H R rarerse e ST, Uil raed Ut i § |

(i) TR T F IR PrHe faea STell, e sy §97dT © |

Pb*" & wEwr & INERe Affpay —

Pb(NO,), +2HCI — PbCl  +HNO,
e faeaq wd

T X R PbCl, STl H gof ST & Rifd I8 T4 St § fIeiy € cfdh 3vel & R 2dd
3[AENT T © Fifh TS el H Ig HH T 2 |

IreRRm smireTgs Tderr — PbCl, +2 KI— Pbl{ +2KCl

T e dretm
areRrr wre Tdemr  PbClL + K, CrO, — PbCrO,d +2KCl
T e dretm

ey o @& a9 qoa a1 wee
Pb?", Cu?", As®" &1 TRieror —

fafer — WWﬁWWW@WW@H@HCI@WW$WWHZSW
TaIfEd &7 | Al Brar A1 Gl fgetd a9am & o Pb?’, Cu?’ dor As®" # & 3I$ U@ o & daar ® IS
37@eTy T g1 § A1 I HeAd STUReId % |

HTAT &Y B TR Pb?* a1 Cu?’ &1 Aehel & TT el 3/@eiy 89 W As® 8 HahdT 2 |
e fafharg —

Pb(NO,), + H,S — PbS { + 2HNO,

el faera= DIl

CuClL,+H,S — CuS {+2HCI

el faera= DIl

2AsCL +3H,S —As S, | +6HCI

el faera= Gt

Blel AT BT T — Pb2T AT Cu? &1 wWeor —

hTol 3TETT Dl BITHR U IR H oTdhx 59 50 Ufaerd HNOf%ﬂTﬂTFﬁW‘aﬁa‘rﬁ?ﬂﬁW
BT M- DR ST IRGH(erdl H <l | Tob WReg-ell § 7 H,SO, 7T Uforer Yedbleler foemmait | afe wda araey
gar & ar Pb?" ® 3R 3rgerg et 99d1 @ df Cu?' B 1 39T Fzaarcetd akierr fore geR o ARy —
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Pb?" &7 TV — ST I ALY BT BB TH M Tiiee e # ard o) e &1
AET—ATgT R QT UREHferdl § ol |

() TP wEeN § uielRd smiess faewd el drer smaer a+dr 2 |

(i) SR TR 7 2fer CH,COOH 317 T oI e faerar fiemmafl, dreir araeig 91T 8 Sit NaOH
# ol oI 2 |
Pb* & wlieor @ RS wﬁrﬁﬂmf -

3PbS + 8HNO, 3Pb(NO,), + 4H,0 + 2NO + 38
3798y faera
H,SO, w¥teor —
@ Pb(NO,), +H,SO, — PbSO,{ +2HNO,
7qd
@) PbSO, +2CH,COONH, — (CH,COO)Pb + (NH,),SO,
SEHL] ferer
KI o¥eror —
(CH,COO), Pb +2KI — Pbl, { +2CH,COOK
Greft
K,CrO, T —
@ (CH,CO0),Pb+K CrO, —PbCrO,{ + 2CH,COOK
Greft
() PbCrO, +4NaOH — Na,PbO, +Na,CrO, +2H,0
SEHL] ferer

Cu®" BT qET :— Pb*" 3rguRerd € W Brel 3ged & HNO, & fderds & gk T § NH,OH 3ifere
AT § A | el 7 &7 faera= urd 81 dF Cu?t 81 Aohdl 8 | SHGT MyaiTcid IR 94 bR 3 & |

() P el # el e # o1 7 da $9 CH,COOH ¥ oiiia aep urefimm
GRS S e A, Araelc! 3T 31ded uTe 8Iar 2 |

(@) et faera & A9 9T § CH,COOH 311 qorT UIeRR Imiisigs faer fiemsi,
e # wdq a8y 99T B |

Cu” 3 oler & e affhan
3CuS +8HNO, — 3Cu(NO,),+4H,0 +2NO + 38
NH,OH ot
Cu(NO,), + 4NH,OH — [ Cu(NH,),J(NO,), +4 H,0
“refr fdera=
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K,[Fe(CN), | o<temor —

() [Cu(NH,),J(NO,), + 4CH,COOH — Cu(NO,), +4CH,COONH,
(i) 2Cu(NO,), + K, [Fe(CN).] — Cu, [Fe(CN),]{ +4 KNO,
FTeherel T
KI oo —
2Cu(NO,), +4KI — Cu,L ¥ +1 +4KNO,
wa
Y T — T FFHT GRE0 —

() S RIERS SaTell # & AT ER—rall AT
(i) IMITRIG ATl H el JMURGe

As™ BT TET - gl weg & weror 7 ofqu & fderas # 77 HCl STefer HS 39 atfed de R Al drent
39eTT g BT @ 7 AsYY 81 Aahar 21 39 e wet & gRT fAifded -

el ATy BT BIARY Uh GREFeAl # ddR A% HNO, # endd’ faqad a1 arern—
T &1 URRgAferal H ol |
() T Wl # srifem Aifdese e Srere) T BR), Gl Saey U g § |
(@) N el W NH,Cldem NH,OH 3iferes | # fferrax fhy MgSO, &1 faera=
foreTTan, vdq 3raeiy ur B © |

AsYT & e @ e Afifshand
3As,S, +28HNO, + 4H,0 — 6H,AsO, +28 NO + 9H,SO,
faerg
(NH,) MoO, Tefor
H,AsO, + 12 (NH,),Mo0, + 21HNO, —
(NH,),AsO,. 12MoO, + 2INH,NO, + 12H,0
et
MgSO, <o —
H,AsO, + MgSO, + 3NH,OH — Mg(NH,)AsO, d w9 + (NH ),50, +3H,0

e — (i) BNl T # SHeRRBROT Fereb SR NO, ™, SO, 3 SuRerd 8 W faeras # H,S 74 ydrfed
B TR HehR BT Eodbl UTel ey UI BT ® | O HS & SiTeRiTAoT & UIed €Ial & | §9 As S, Bl 37deid
TE FASHT AT | I8 B W U fheex U3 9§ el mar 2 |

(ii) o€ U 9gerd gU A1 H JfaefUd Bidl & | Ugel ate—Y, e ¥R 3IR o # ®Iel T & 3fdeld & w9 H
3FaEIfiT B & |

(iii) oS T UIEAT YA HE W 81 Sl @ Al §OX A8 H W] R Bl AaeIHhal el © |

T g @& qod &1 aewr — Fe’* @ AP &1 vl —
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fAfdr — T TR # AT a1 BT Hel fderaT ADY gHH ol A HNO, fiefiar {5 o) b Sdrefl | fhe
3UST IRD g4 21gT S NH, Cl ffetrar eiR—4R NH,OH e iféres A # fayetian fSr & oxegsief #
J SFIAT BT T A o | S AT T AR | A FHerg A7 T Rretfe N ragia ura g dr Fe* &1 daar @
3R waa fretfesh srer uret &1 ar AR 8 aar 2|

e ffearg — NH4C1
FeCl, +3 NH,OH Fe(OH), ¥ +3 NH,CI
faera= Beerg—
I‘La NH,Cl T
AICI, +3 NH,OH AI(OH), ¥ +3NH,CI
e faeraq T fSTetfet

gfe NH,C1 T NH,OH f3el tR 3ragio = 3 1 g9 agef \Hg & i & ORerr & fory SuamT o
foram T et 2|

Fe** &1 freaarerd wieror — ¥R 1dery &l B &) Udh WRETell § da” a9 HCl & |Arer T axas fera+
TRI 3R AT Bl ae—ane &1 gl § al —

(1)  dorA weell & K, [Fe(CN) ] (WeRmm wRrarrgs) &1 faeqad fiemen, giRras e
faeTo a1 3raed U BT 2 |

(2) TE W@l # KCNS (@reRed ararare) f[aaad famsi, &R ord 397 & fdeas
Tt I B |

Fe¥' & wevr & yfae aifafshard
Fe(OH), +3 HCl > FeCl, +3H,0 >

3raery faerg
K, [Fe(CN,| T
4FeCl, + 3K [Fe(CN),] — Fe,[Fe(CN) ] + 12 KCI
gfre e
KCNS ueor —

FeCl3 +3 KCNS — Fe(CNS)3 + 3KCl
TENT ATl N7

Y& WG — FEFT APHT GA&0 —  Yicll Jebl

AP BT qe0r — vad Rreife 2m@a8ia &f NaOH & e & e oxe ured faeii ol aRTeR—aRT&R diF
R H ol —
(1) uE wEell § St NH,Cl STl &R SaTell, 2dd freifes sraeid e gie € |

(@ I Rl H S §g el forenw faera ey smifrar o1 e 3 G NH,OH fAerra,
e ARAT 3T J1deY U BIAT & O el o (Blue lake) wEd 2|
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YD T — DIEee G TAGT —  Hlell ey
A & g H IERtE IfAfma] —

NH, C1 wefor

AI(OH), + NaOH — NaAlO, +2H,0
3rgerg faer

NaAlO, +NH,Cl+H,0 AI(OH), ¥ +NaCl+ NH,T
EERRCCIER]

e — (1) NH,CI 3R e =mfed |

(2)
(3)

@)

NH,OH arferea # forer =1fed fSrret srifrar &1 7w 3 o |

NH,OH et & uget NH,Cl f3efr7 =1y sraerm agef \igg & Hefdl @ Zn*',
Mn*", Co?", Ni*', es<iavrse J@eifid & ¥ad ¢ |

¥ faera § NH,OH =&l Sref1 @nfed wiifd 1 fderas & @€ H,0 9 NH, ¥
sroafed 8 oA € | Ry g g & Hqo1d AP ar Fe'* &t qut sragmor =€t &
B 2 |

NH,Cl @erm NH,OH e 3 ugel Hel faeras @1 s HNO, & 3 3l v
IITAT AMRY 300 B4 AT (Fe?t) &7 SifaRIaRer BReb g+ (Fe’) # 81 orar 21

—
agd WE D gD T W@ — Zn**, Mn*",Cn*t Ni** @1 wieo—
fafey — i weg & Horbl & wieor & wHF A Saerd 7 S Al S fIeras | H,S 9 yarfed a1 srerar
U RGN H ofTgT Hel faerae ofhr g9 ugel NH,Cl T fik NH,OH aiferds A # fiefidr HS i
JaTRd oY | A Sraery 9T BT A1 aqgef g BT Herd SuReId ¥ | faeT &l BT ol 399 aqYd WE &
! BT IO HRT | Y & T & R TR IURA HeAd &1 AFAM 4 UHR | AT ST FHll 2 |

TId AT bl Telc! a8y Zn**
HEICICIRCCtE Mn?
Pl a8 Co*" Ni**
e Afifharg —
znCl, +oNHoH - NHCL zh0m) 1 oNm
oquT faer
NH,Cl
MnCl, +2NH,0H Mn(OH), +2NH,CI
oquT faer
_ NH,CI ,
NiCl, +2NH,0H Ni(OH), +2NH,CI
oquT faer
NH,Cl
CoCl, +2NH,OH Co(OH), +2NH,CI
oquT faer
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Zn(OH), +H,S — ZnS{ +2H,0
24T AT wiel

Mn(OH), + H,S — MnS{ +2H,0
el

Co(OH), +H,S — CoS{ +2H,0
Ea)

Ni(OH), +H,S — NiS{ +2H,0
Ea)

Zn* &7 Feoae 99hev — W A1 wid) @e &7 ag HCl # =il qerr e o Sdrdax 399 |
H_S &1 febrell | 399 fAerae @1 SRIaR—aRIeR a1 qRe=fordl # & —

(1)  ge® WAl # NaOH faa@ga fharet, wdd srgeld yred g1d1 8 o1 NaOH @
3Ny # go1 ST 2 |

() Suddd fdergs § H_S I ydIfed BRI, 2o Sfder urei el & |

@) TN W H Ul nIwrArRs fadgd fHaen, w@wd ar argurr Aidr srgely
Tt Il B |

TS W0 — IRDIA /DAL /Palee A W — B IfaY
Zn*" & wReror 3 e ifafhang —
HC1 & o9& ZnS +2 HCl — ZnClL +H ST

NaOH & ®®f W& (i) ZnCl, +2NaOH  — Zn(OH), { +2NaCl

2
() Zn(OH),+2NaOH — Na ZnO,+2H0
ferera
H,S & W oer
Na,ZnO,+H,S — ZnS {+2NaOH

wd
TRRrE BRNEAES TNE —
2ZnCl,+ K, [Fe(CN),] — Zn [Fe(CN) ] ¥ +4KCl
I AT AT AredT

Mn?" &1 fregares oeor — (1) T I & @8 @ a9 HCl # aidax faeas o Sdiaa) 399 |
H,S &1 fHrell | 331 g0eT dxeb NaOH faeraT fretrax fRerl, wid srderd ure gidr &, R arie Sief
ST R HTel AT 3T 8 1T 2 |
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() SUIH Blef @Y B A HNO, ¥ ©iel o $9¥ O o8 WSS STeid SaTal |
SUST BRY TR fer BT X el B T ¥ |
S)F‘T;@a-crwﬁaaHNo H "ictax 31 Aifeyd fawteie MR T a1, Tl T &1 e ure

TS G0 — Taq FAstor gfeor — A [T P oy
Mn?" & W @) G rfafhan —
MnS +2 HCl — MnClL, +H,S
3raery faerg
NaOH & 9 wieor
(i) MnCl, +2NaOH — Mn(OH), { +2NaCl
wd
(@ Br,+H,O — 2HBr+O0O
() Mn(OH),+O — MnO, {+H,0
‘DTl

PbO, & W e
(i) 2MnO, +4HNO, — 2Mn(NO,),+2H,0+0,
(i) 2Mn(NO,), + 5PbO, + 6HNO, —
2HMnO, (et ¥) + 5Pb(NO,), + 2H,0
NaBiO, & &1 e
2Mn(NO,), + 5NaBiO, + 16HNO, —
2HMnO, (Tefrdl &) + 5Bi 1yt SNaNO, + 7H,0

Co*" &1 fregarcAd TeoT — Pl faer BT Uiield &1 @Tell # SRSl Helel PR [deTa ®I Jaretdx Gl
T | SUST BRDb AN ST AATdR faera= 99181 | 39 faerad &7 SRIeR—aRTeR 3 R ordl # o |

(1) v TRETell H I Bgsiags Aaax Saie ava THIfed 3rFet doIm 3
gy Arserse e, Yo 31gerg §+a7 2 |

(2) TEO UREel H AT $2R AT SHIMTH AT & fohRed STad fZefral,
SR BT YA BT T Hloll 8T Sl 2 |

(@) N W@ § IS dIgdhEie q SHH STol fHeThR T &R, &7 J19ed §99dT 2 |
T — GEFT FdhT GQ&0 — il T B HADT

3

Co*" & W &) IErRIfAe Afdfhand —
3CoS + (6 HCl + 2HNO,) — 3CoCl, +2NO T+3 S +4H,0
3gery 3% NToT faera

qefRmM ATggse e
CoCl, +6 KNO, +2CH,COOH — K (Co(NO,)] ¥ (dem
+ 2KCI + CH3COOK
IR JEEAT @ g
CoCl, +4NHSCN  ¥F

(NH,), [Co(CNS),] + 4NH,CI

e 3T

4)2

[qfeTq qrgPprEfac e
(1) CoCl, +2NaHCO, — CoCO, +2NaCl+ H,0 + CO,
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(i) CoCO,+4NaHCO, — Na,[Co(CO,), ]+ 2CO,+2H,0

(i) Br,+2NaHCO, — 2NaBr+ H,0 +2CO, + O
(i) 2Na,[Co(CO,),] + 2NaHCO, + O —> 2Na,[Co(CO,),] { &
+2 Na,CO, + H,0

Ni2* &1 eI e W& — Pl 98T BT TR &I Qe H RISl | il B fdeTa Bl SdTeldx
T T | SUST GRS g STel et faera aeei | den ure faerss & 9 o wri & Ni2* & goieror a7 |

(1) w2 9T + NH,OH + ST Afrel TefrgaiifaRd e uR — ellef Telldl T T 7dery
T B |

() O AT + 3 NaHCO, + Br, Sief fAeileR T4 & WR — Blell 3(aeid el & |

(3)  RT 9N + o AR — B — Fueife e IR — ¥R (G877 & |
Y UNIET — FERT AT URIE0 — X T BT ADhT

NiZ* & wew 9 e fafhag —
NiS +2 HNO, + 6HCl — 2NiCl, + 2NO + 3S + 4H,0

SESYENN]

@ Nicl,+2NHoH+2 ShICTNOR s Nm om0
CH, - C=NOH >
SrgAfe wemgaiiRim  (C,HN,0,), Ni
(C,HN,0,) I ST
(i) NiCl,+2NaHCO, — NiCO, +2 NaCl+H,0 + CO,
Br,+H,0 - 2HBr+0
2NiCO,+0 — Ni,0,+2CO0,
(Ffefera off )
(BT 3Tdery)
UOH G @ qadl 1 ae —  Ba®, Sr¥, Ca** @1 vl —
fafr — ue weEeel # ofieT daur &7 Hel fAaad ofaR S o1 IR deiRTSS AR SaTel qer Sus]
PR AT BT T 7 Tb AT BTsSIATSS AT THIIH brai-e faaa e | dd aey ure
B O U9F g & JoIdl § A BIE TP Joid SURT & Wbl ¢ |

IS Affpa] —
NH,OH .
BaCl, + (NH,),CO, BaCO, { +2 NH,CI
qor vad
NH,OH .
StCl, + (NH,),CO, StCO, ¥ +2 NH,Cl
qor vad
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NH,OH
CaCl + (NH,),CO, CaCO, ¥ +2 NH,CI
GER EEG|

3[AET BT BB STl ¥ €3l T VRAfe®d oFel &1 =g A1 H "ictax [deia 18T | 39 e &1
RIR—RER A RE=ferll # @ iR Ba?t, Sr?* dem Ca?" &1 171 %7 7 w_leror &l —

Ba®* &1 freerarers wieror — Yo Wl ¥ § 4e WICRra Hie o e | Ui gy ure 8@ ar
Ba?" IuRerd 2|

TP T — ST GATT — A SRl B STetT |
Ba* & W&v i wwRfe kA —
BaCO, +2 CH, COOH — (CH, COO),Ba+ CO,+H,0

3gEY ICEE
CH,C00),Ba + K,CrO, — BaCrO, + 2CH,COOK
et

Sr** &7 e T — I Ba?' SruRerd &1 a1 guR) Wl #§ ofier s debe faere e
TH FRT | I AFEY UTed B @ Sr?’ IuRerd 7 |

YD GO0 — ST YISO — Wl B drel Saretm
Srt @ e A IEte Ak —
SrCO, +2 CH, COOH — (CH, COO),St+CO, +{1,0

3gEY ICEE
(CH,CO0),Sr + (NH,),SO, — SrSO, ¥ + 2CH,COONH,
ad

Ca*" & e weror — afs Ba?' dor Sr?' srquRerd &1 ar Ry wreawell #  srifrad sifaiele faerad
fAcTeT TId s/@ey ur &1 a1 Ca?’ IuRerd |

YD T — ST W — IR §C & FAM ollel SareTT |
Ca¥ & W&o & IaEHs JHhag —
CaCO, +2 CH,COOH — (CH, COO),Ca + CO, + H,0
3rgerg faera
(CH,C00),Ca + (NH,),C,0, — CaC,0, + + 2CH,COONH,
7ad

27274

A — (1) AT FEARES B ST AT BT STANT HRAT ARV | SHITH FARSTS &I H137 31 B9 W)
GoH g & Hold Pl YUl 3Taerqul &l &1 UTdT Tl $H 89 R AR HreFe aefd 8 Sidm ¢ |

(2) UTW W B TAq 37T BT THICH IR DI g AT H & =i anfgy | ifdrs Tiifed aret # Rem
hTHS BT NI HSATS A BIel 2 |

(3) UTH W & GETIAT B wNevr Ba?t, Sr*t @ Ca?t @ %W H € &A1 @12y | uget Ba?t &1 ulervr
FRAT AMRY, A Ba?* orgulRerd &1 i Sr?* &7 3iik Ba?* dorr Sr?* g1 argufRerd 81 avfl Ca?" &t URIeror &
aIRY |
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(4)  IRTH P, IR e TAT DHicHIH 3fauielc B fTeradr YUMTHH H <R HH BIAT © | 3’ SAD
Yh YRIET eI HRAT AT |
TSH WE & qaAd H @ — Mg> &1 qde
fafr — ved wWEH # oreT Faur &1 Ho IR ofa gaH ofiel SN I deiRIge 3IR *ifde A H
I gTssiaaTsS AcTdx SEAIfSTH Bgeiold BRbe iy IRE & SIdR BT Hid bl B I Tl |
3T 39erT uTe & o Mg?t & HahdT § |
IS Affpa] —

MgCl, +Na,HPO, + NH,OH — Mg(NH,)PO, { (=« ) +2NaCl+H,0

3rgery

Mg?* &1 fFeaare qRevT — STYad 9T JTFeY Bl BTG Uh UGl § ofdR $9 &1 =Jd A1 H "refax
ST eTesiaaTss Aoy fAeTdR &R BRI dAT IRTR—aRTaR &I R o1l § ol —

(1) v W@l § B 41 Trge Jal SIABR TH BRI, olTel [ATdl e a1 srde ure
I € |

(2) I TREEN H el FEA 11 difdHd feran, el I &) Jd (Blue Lake) aiclt 21
TS T — D Aggc TAETT (G G0 — [edl awy
Mg & e & IaRe Affhag —

Mg(NH,)PO, + 3 HCl — MgCl, + H,PO, + NH,CI

3rgery faera

MgCl,+2NaOH — Mg(OH), +2NaCl

Mg(OH), + eEed Jal  — e faere

Mg(OH), + #=NMH  — el od
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Fae AfTel d§ d@ B UsEE

(Detection of Elements of Organic Compounds)

ARG BT ARHT § HTE, BTEgor iR 3ifaior SuRerd 81 § T 8 drefd JIfTe!

H 3P AATAT ATSCIoH, Wb, BclloT oI FelRI|, ST, AT 91 SuRerd 8 & | 91 wrdfad el #
THE & YR §RT 8 ST & | 37k Bl Al H Tea U0 ST a1y Ao, Ao Ud galTol BT UIefoT
2| HHEfE AIfTS FEddoid Uqd @ BId 2 3 314 SURT d fderad # 3" & wu # IuRerd =21 &1 urd
3afery 399 dcdl (ATZEIS, TR, Bellole) & URIeTo & foly g2 Smifeid st uareif # uRafid wx=r uear
2| prfve e & e srerfe uarel fore fafay & ura favar S Ao ® —
(1) @EfES dIRTE B AIGTH O1g & AT Ffeld PR (AT TN
(2) FrEE AT BT AETA FHEHC TAT S oI & AT T B (RS qeron)

TET B Had NI YRIeTUT A7 AIfSTH frspy fafer Pr sregme N |

AT qRIEToT A1 AifsTH ey fafer —
(Lassiagne's Test or Sodium Extract Method)

59 fafyy # Aifea arg &1 dEfe AR & Jrer Fferd fHar Smar & raw Ao JifeaH
AITES (NaCN ) ¥, et HITSTH Webigs (Na,S) H Tl elio Wifsad gegs (NaX, X = Cl, Br, I) # uRaftid
8 O € | IfAfhar &7 9 YeR | oad aRd € |

Na +C + N — NaCN

2Na +8 — Na,S

Na + X — NaX
afe AT § N qrs <+ SuRerd & ar —

Na+C+N+S — NaCNS (AifSaq qaRIr-e)

9 UBR F UK IeUTe STl H GeT-eiiel & TIT ST A=l H I8 & | 37T: $9 MIAAT BT YRIETV] PR Plal~Tdh
AT § d 31 SyRAfY ¥ oxa €1
oM fAems (L.S) M @t fafy -

U ¥ STl el H AITSTH €1 BT BICT Thel (AT & ol Ied) qA 9T 5 mg SIF I7 3—5 g3
&d Prafp YTl B Al | SeAa Tell DT g1 g% IR Ugel dR—4R T4 7 | f5a9 A1fSzH o1g fUaear Frdfs
AfTp & AT FIfAd B SV | 9 UgaT il BI Xad a8 dd TH BRI | 9 7Tl I U 79+ Teil, foreaH
10—15 mL 3TRIT T 81, § ST &I | Sfcl & TS H 3 TR el g¢ ol & 3fR Hirfera yared (Wifeas @rao)
STt ¥ faerd 81 SIrdT 2 | 39 faeiaT &l T 5 fide do Sdarell 92T fheex U 9 ©F of | U1 Bfd Aifead
ey a1 o faeraH wEeTd 7 |

JEf ARSI o1g & AT B BROT g AT &RIY Yebfa BT 8Icl © | Al fIera & =1 81 dr uRieror
% g Bl 2—3 §3 NaOH faeras femax faera o7 ek a1 oid 2

ATy fepy Aes & drfve Afe & A= I S ATsgioi, Aehy, ediold HHe: A-ss
(CN-), FehTss (S*) @R gallgs (X~ =Cl-,Br—;1-) 309 & ®Y H 81d 2 |
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feaoft (1) afe o faees 8 781 € a1 4 Suad fafd gR1 ol fderae @1 faRad @=er =y |
(2) BB e AfSTH a1 I doil A fhar B 2 AR ST A € | 59 A= 7 Al & A1 W
it fm S 2 iR fsor & o e a9 S 2
Aifes Fepy A1 o faead o AT aal &1 dRierer 71 JaR | &R B |

@) -IESeN B e — P WEHl H ST o f[Aed Jd) SHH SRIER 7T H %R Hehe Bl dToll
1 S e el | afs a9 e a1 81 df Uo — &l 48 AIfSTH gsgiaargs [aad+ Fefral |
SAY By BISSIAAS BT B 38T YTl BT & | 39 B FHI dd IdIadh: 3UST I S99 1—2 §& Y
AERIRD 3] 1 ATl foRaY 87 31aeld gol o | Ife faera &1 {97 &1, Aiell A1 sRi—iell 81 dl A 3

Ao SR 2 |
qheor § ygaa fAfhag —

FeSO, + 2NaOH —> Na,SO, + Fe(OH), {

EURCERE
Fe(OH), + 6NaCN — Na,[Fe(CN) ] + 2NaOH
QST RIS S

faeta % SuRerd Fe?' amae arg &1 IuRRT H T R W Fe¥* g # sifeiiad & 91 & Sl
IfSTH BRIARIAISS O fhar e el ¥ 2 2 |

3Na, [Fe(CN) ] + 2Fe(SO,), — Fe[Fe(CN) ], + 6Na,SO,

BRI RIS S (FTeT 37)

3

(@) HR BT G —

() Aifsaw AEgYaEs WET — U6 WRETel H TSl o9 fdelie ofdk 388 4-5 4o |Ifsdd
Arseygarse faerae @ el | afe faeras &1 I S 8 91T 2 a1 3ifte § wewk Sulerd 7

(i) oS WiIce W — U@ IREell H AIST o I3 ofax iR S UHIfed 3Fel | 31l b 23
g3 ois UHiIee Ao @t fAetil | Ife Srar 37 a1 orderd T Brar © af AIfiTe # Aehx SuRerd & |
qheor § ygaa fAfhag —

(i) Na,S+Na[Fe(CN)NO]  —> Na,[Fe(CN).NOS]
AIfSTH ASEIYASS (7=t )

(i) Na,S+(CH,COO)Pb — PbS{ +2CH,COONa
ol UHice BTl TIEY

(@) & BT 9RET —

(1) RieR TIgge T — Th WRETell H el o™ fIee dax 39 dF Rfed o ¥ STRIF dxd 39+
Reax Arsge faera= e | U ety & T I ST eSS H faelddl @ SMER IR FaRH, S|
TAT TSI B SURfT BT 7 R | fAfdad 7|

() A 9T e@e U 81 ST M Sgsiaargs H fdeld 8 ST © M Asfed 3F Aar IR Y. 3ad
e ¢ T & A Afrd A T SuRerd 2|

(i) I ST YT ATEY YT BT & ST JMAI1IH EISgaaIgs H 3Mfrd e g1 ar AT # arie Iufkerd
2l
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(i) T 3ragy TexT GiaTr & SR M Essiavss # ifdeld & A AfTe § SmirsH SuRerd 2 |

(2) P CLTFARTSS —FARI STl URIETTT — e YRG! H TSl o fAaae dx 59 T Asfed ke |
AR PR® SHH BB Yo DA CLIFARISS IT FARIGT DI STl | TR THH ATST FAR Sfel HeTdR ST IS
Rl | RE-Tell &I ATST I@ax [Aadd & Rer 8 31| s 9 @ 11 Ra 99 9 g | € P
LTRSS AT FARMBI B R ST B ST Al AT IURYT 7 AR A IRA ATd—R AT AR & ST
ar g SURYT 2 | I8 TNIEvT URd TNIET HE ATl & |
e ¥ ggaa Afafeard —
(1) e wmEge wEo
NaCl + AgNO, — AgCl { + NaNO,
T I7a8Y
AgCl+2NH,0H — [Ag(NH,),]CI +2H,0
faerrefier Haat
[Ag(NH,),ICl + 2HNO, — AgCl{ +2NH,NO
T I7a8Y
NaBr + AgNO, — AgBr I+ NaNO,
ol Ulall 3rgerd
AgBr +2NH,OH — [Ag(NH,),] Br +2H,0
3Ty faera
Nal + AgNO, —> Agl 4 + NaNO,
YrefT raery
Agl+NH,OH — 3fdeig
() wa oo —
2NaBr-i—C12 - 2NaC1+Br2
CCl, # Br, fderd €1ex AR A1 SATed—RT 37 <l € |
2Nal +Cl, — 2NaCl +1,
CCI, # I, faerar IR S+ <7 <l § |
Ae — I Frefe e § 2o & 1T g Td Tobx ff SuRerd 81 af 3 o fafd I 2o &
TRIETOT # AT STerd & | AIfSAH Ags (NaCN) A1 |Ifsad debigs (Na S ) fiear Tigge (AgNO, ) 3 fbar
R RieeR ATTES (AgCN ) A1 RicaR AehIgs (Ag,S) BT BIell AT od € | 3T §78 YD bRl AqeAD
2| 39 I T 2 mL o faerad &7 IR@Hell § bR o 2 mL g A1gfed 3t & 1 SaTell 399
AEEISH HCN @ 0 ¥ Tl Wehx H)S & U ¥ 8 [ & | 399 YR UIG fderd= A gellor bl uRIeor $xd
2

3
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Jhdh — 13

99 BT URIRe BrRi

(Practical Work of the Session)

L5 L O L E LK - 1
JeYY — DIR Aehe & g T I Y& fhved urd Hifory |
SYGRIT —Yb GidhR (250 mL) diRies @Tell, &1, By Wre, B3ure W, @ik &1 Siell a1 &id 3 B |
T — DIUR b B AYg AT, ARG Sfel, T H,SO, |
Rrgr — srege T # faergelier don sifdereiier srIf&al enll 8 | 9 & STeflg faeras # eiteT a9 H,SO,
et BT W 3ifderd srgfeat gr 81 Ol 7 | Bfa &1 fiveem g d& Fifsd @we sver o/ IR g feea
T I 8, T8 BIF R 37l dRe GT ofd & a2l didd B 9R S IR ofd ¢ | fdoraeie srgfgdl argad 3
RE S 2 |
fafr — 10.00 9T 3MYE T DI Vb 250 mL iR H ofdR 60 mL MG ST H HIekd 2 T STet TES Bl
A & for S8 T 2 mL TF FeRIRS 3t e < 2 R faera |1 oiR uReel & oirar 8 | §9
fIeTa &1 oSt T &R B ofd & RTad ifder rgfedr gx 81 Sl € e |reaeril yaeb 91 @y gver
BF @ foRl 37T I R W < © | {B F9I UTAN fheeed 9+ od 8 | 91 ¥ fohee el a1 oI 8 4T 572 Algsa
q IR o € dor fheedl @1 fheek U3 & 19 @1 IR IS Joll ¥ dld dR 9R §1d $R ol 2 |
Weor — g forveal BT YR 6.8246 TTH |

g fobvedl &1 T e |
IR — QU T BIR Aehe & 3YE T & hecad A Ua Yg fhecall Bl UR  6.8246 UTH T=AT 1T Al
2|
qraenfal —
) IRIE T BT I DI gA AT H =i A1y |
) e @1 fhvedd fag & a1 3iR ifd® ArsvT 981 SRAr =@y |
) SUSI BRd GHY Ao a1 fRerr T anfdd s foRed BIC STBR & T HH AT H 99d B |
) T TRIRE 3re AfdE AT H AR ST @R |
2. pH @ &= — A foem @ (Y

Jew — FAfoRaa well dem |feedl & AT &1 pH A9 pH U0R T1 ATdf36 qad d S B |
1. g BT IF 2. THICR Bl 7F 3. G BT I TAT 4. ¥ BT 9

JUHRY [d WG — WS TS, IR WO, TN TN, $UR, Bl a7 Aleordl & 4, Ab Jab
faere vd pH UwR |

fafr — (&) pHIR & STAT ¥ — pH IR & IR THS IR S8 W8 Ud ATh IS IR I@IN 1—4 AdT
B B | SIIR DI FSRIAT § 9 UWRI TR UH—3al & DAL 711q BT I, THICR BT I, X BT I AT Hd BT 39
oA | S W SO T B AT AG FT—dTferdT § FRa T pH A S @) od © |
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(@) wrdfe gue fewT & SUERT § — IR W U4 Y& REodl B IRETl o H I&d © a0 55
1—4 3% <d B | 39 WA # 5—5 mL ST HIq &7 ¥, THICR BT I, AR BT I TAT |G BT F ofd 2 |
39 B el § Udh—al 41 Aaaegad e & STold & a7 $99 Icd I &I el A T geel
A wae pH A $1d B 2|

o7 vd gRomH
®.| pH IR & forg ARG Ed b frg
3 I T | o g ¥ | T pH
pH :
1.| Alg @ v o 3—4 SIS 3—4
2.| THIER @1 | AR 4—5 AR 4—5
sl e e
3. WR BT SIS 3—4 SIS 3—4
RSl
4.| | B e 3—4 e 3—4
=

o — 33 T AR < & T pH w9 7 ure g7 —

=~ o T pH

RIEETS 3—4

THTER BT I 4—5

AR BT 4 3—4

g BT I 3—4
|raentRr —

1. IS T D OTY A7l SR BT YANT HIAT AT AT U I o & d18 W0
T ¥ IR—IR GIH SRR BT A1MRY |

2. ISP Ao A1 pH YR & A1 AR [—dlfeldl & [T & A1 A dxas A fora=r
=Ry |

3. pHUR &I 3IF ¥ I8 B @1 MY |

3. SEUE — yanT foram @ fafy

e — RIS Jofl BT SR B gY 01N fiheeei |ifsad ®afe (Na,CO,.10H,0) T 250 mL Ar®
fIeTa 918V | S99 faerae &1 \eridT 9 &3 T O BRsIaaliRe ord e &1 |rsar (1) AHedr gd (2) I
gl forex | S1d ST | A IR DI ad & BT H TANT DI |
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iy — (@) "% e - ey Aifyw @rdlHe (Na,CO,.10H,0) @1 MR 286.00 T =1
T AR 143.00 TTH © | 37T 0.1 N AHAAT BT 250 FHI.> A o= a9 & v 35750 U UaTef &l
NS T §RT Hel—al didl aX 250 FHP TIAHIHS Fellids ¥ fIera a9 2
(8) SIAUE — T BRSITAlNG e Uddl 3P JT AISTH PEAMC BT el [T gaal &RIY il © |
31CT: 3R DI KT TAT &R DI PITchel FARD H bR JFATIT B © | 399 711 1 fehar sl & —

2HCl +Na,CO, —> 2NaCl + CO, + H,0
I 1 AfAfhar ol Bl @ R ¥ Uh & AR HCl & ST WR A i gadh T 7 Ui | el 8l Sl
HEEERLAEEE

AR — AFS AISTH BIEAFIC TAT IS SIS SIaAlND e e & 7 UI-—

e grT ford &NC DI UG Sl UIGATDT BT | o g g
. |7 Na.CcO SR AT 994d | graayie
P. 9. - Eb‘? 3 gRfe | e (@) 9T B '
mL (GT) mL mL (E[—Cﬂ) mL
1 20 0.0 212 212
2. 20 223 432 20.9 20.8
3. 20 0.0 20.8 20.8 mL
4. 20 21.0 41.8 20.8

TOET — (1) HCl faaa &1 AHedr &1 T —

FHIHROT— N, V,=N, VvV, ¥
e, N, =0.IN
V,= 20mL
N, = ?
V,=20.8 mL
N, V, @&V, & §F T W —
0.1N %20
NS s
_ 20N 696N
20.8

(2) HCI fae@d @& Arsar 9™ ufd forex # sma &=Ar —
HCI faere @) d™ear = 0096 N
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AT HCl &1 JoATdh!l IR = 36.46 U
31 AT I ufd forex § = 0.096 x 36.46 = 3.5002 U ufa ferex
gRoMm — QA T ] ERSTAIRG e fIerae ol AT
(1) =T § =0.096 N qeI
(2) um™ ufcy forer # = 35002 U™ UfT forex

Ale — O BT BRI T AR B I8 W BN qAT URIM IIEAT & 918 IR bl Tb S BN |
4. TS favewor — waEnT form @ fafy

SeYY — Y U4 IS e gRT 3T T idp1fdfes oavr # oM qeim e $l Ugany |
VEU— GROT — (1) ROE @ HoAd ) BT ONIEor

AT Yero =Ry
1. U P WEell § AT | I JIgarec & T 3T g SURerd
TG PR {B §a Y (STTgarT) T8I, AT BrEe (CO,% )
AR 37t (H,S0,) e 9 e 8 AHhaT B |
ST W g
2. IWYa I B T T BT U= T Co
wREel & ford T A 21 ST B | ffead 2 |
@ U H garEd e W
3. 9 Bl H R dD A & U BT Co
garfEd &R W FERIERAGEI S fafead 2 |

ST % |

() e e &1 e —

QAT Yeor =Ry
1. V% Y&h WRETell | el | ofaor g i 2| T T AU
IT TABR S I HCI gl
AR TH A )
2. Sugad faera # H,S PIS ATET YT TE| fgdia |qE srgulerd
i garfed &/ W) BT B | g |
3. S fdeta &1 Iaret PIS ALY YT TE| el AqE arguRerd
B H,S I Fepifie v BT B | g
s HNO, ety g
IqTe & d1G SUS] PR oHH
ugel S NH,CI T2 fhy
NH,OH 3fférd #r=1 H
e )
4. Suda e § H S PIS ATET YT TE| =g g SruRerd
9 yarfed R W BT B | 2|
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5. S AT BT IaTeTdR
H,S ¥ i v gad
ST &Y T 3 b
NH,OH f&elr &) 3ifias
Pae [Iaad faq d®

I 379ET YT BT 2 |

O E SURT |
ar Ba?', Sr?t a1 Ca*t
B gl & |

6. SUYTT 3MTEY Pl BB

TH el W €IpR °F CH,COOH
# HefeR I el
IRIR—aRTER AT UH

RGN H UICRad HiHe
(K,CrO,) &1 fdera e

IR

PIS NA&T YT ol
=

Ba’" arguferd 2|

7. TN Rl # I
dewe (NH,),S0,) faer
e =)

PIs NA&T YT ol
g

Sr** SruRerd & |

8. TNl TREell H Ay
SIESKE ((NH4)2C204) C
e =)

3dd 379eT YT BT 2 |

Ca*" fAf¥ad 2 |

9. Yb YNIETOT — SATell
TRIETOT R TR

IRYTS T ST AT

SITAT 9T Bl 2 |

Ca*" fAf¥ad 2 |

gRemw —

fe21 T o1 § o CO> Ud oFRA Ca’t SuRerd €|
5. e e § a9 @ ggEE — wAET forem @ Ay

AP, TAT FHTB.cocrrenrenens
RN — XV W HrEfe e § aa B ggaE PN |
VeU— AR —
pin Yefor ferspd
1. Uh IRl § 2IeT oI | &7 3198y 97T 2 |

faeTe TR STH B Fobe
BT AT 97 I STeAdx
EEIGRRCK

2. SR e &1 gvsT faera &1 37 el & 9ar | ATSeo (N) SuRerd
IND T HHIRD 37 P 2| 2|
I g8 STel )

R

o T prdfe AfTe F ArzSioE (N) I SuRerd 2 |
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JIAT— 14
aRareT wrt

RIS —1 99 @ U H iG] WQEYT Y Wowise E §RT HId $He |
JUGRU — RG], Rl TS, QISTH ASSIgASS dlel, 91 |
Rigra — 99 & ur & SaTY] WeuUl BT §&I RN SHeAIHS AT ad 8 Wavsl & gl & 9 & g
@ | e 2 | VT S 89 ugfid A, shalf anfe | Y ur g 2

AT # aRIERT SiR FATIdR SidTY] IR B4 8, S $HH SURed Sifdd AT BT Sifaiiavor B
2 | SITHRATSTT B el A H IRIdrg Sam]  gIRT ATHRIBROT B ST 2 AR ATFRNBRONT IR AFTEIER 3R
AEcIge, Alsge, Johe, BIbe IMfe BT S0 BT 8 | 39 UBR B HIIST B RNBR0T Ufshar b1 aradg
SITRABROT HEcl B | 3 UBR & U H SHArvpell ol #7131 SaTeT el Bl | 39 g & T 3 Ml & UanT
PR AT Y& U T A/ET H U AT S A 2 |

A TRE STd gT STeT | SATRAST BT AT B B I SRR Silal §RT ASId M Sl 8 3R A
(CH,), BIgSIST WebIgs (H,S) , 3T Aewhrgs [ (NH,), S), 3R BB (PH,) 31 I gl 8 ST 94¢aR
B 2 | 39 PR & ATFATBROT BT AATIA SATRIIRIT BB & | 39 UDHR & IFRATBROT H Sar] I SfairorT
BT YIRT B © Ol fb Sifds uered § 7 Agce, Asers, dobe, Sl fb Javel # SuRerd 8l €, # 8l 81 39
TRE & WSl & U+l # 9N AT H Sam] 8§ SR I8 W9 il /e # 1 g ur | e 91 ar 9ga
BIMPR® & Il & | U1 H 59 dRE DI T3] BT Tohlgs MMAT B STid gRT ST fhAT ST FhdT © | ThIss
3T BT RIET0T IR b oI Fa I TRIETT AELIYRATSES GRS 2 | $90 TS & A1 AhISS 37T, 3R
SuRerd & @ 1 T B od B |
fafr — 1. 5—7 Ul & T TN WMl F Uha BRI oI b Fafi, T, a1, et Mmfe 3iR

S A,B,C,D, E3nfe & 3ifed &
2. AWRETEN H W 2-5mL U AT| 3@ $9H 1—2 g3 AIRCIYAIsS °id &l Aesil | aaetd

BU I Bl <@l | T BAT H U fewol fora |
3. TN ORE AL B W) g By 3R feweft @y foran |

fewoft wrof
® e q B T [ S~ SiraTo] SIS
1. A A Prg T Tel RE]
2. T4 B I T IS
3. THAT C BIg T el g
4 AT D I AT SEE

gRUM — Ul & 991 B3Ik D # e IRTa Tt 7 |
RIS —2 9 B Y FY o ARl BT Sema e
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Rigra — 01 7y url, ST b 79 & ISUANT & folg 37eaT 2, Bl -i1d fordl g3 S_a’] AR &l YRT AT A1V |

(i) 39 THGAT g AT 3MR gl fRq g ARy |

(i) ¥ IR B arel ged Sial | fd BT @R |

(iii) ¥ fafr= STEsiel IR el & oad ¥ f2d B ARy |

(v) sa@! ygar Sfad 7 #§ g =Ry |

(v) S g gol gY S USRI @ W | i T g ARy |
TS KR R G & YEH B g W § @ S aren Rt —

Afeat, s, sRAT a1 Gl & e 9T wgfdd el U 9F AR T @l Ji B QR T8 B |

=T upR @1 Y& BT R A & forg &8 ura: F=faRaa el &1 s &= 2 |
1. A sgfEdl B R FRA —

(i) BT (Screening) — 3TE U By UBR & (oal dTell Sl H ¥ I[SIRT ST

2| ORel JrgfEat 7 el gRT AH ol A B

(ii) araraTa (Sedimentation) — SHH TIReH 88 AT Blge! (Colloidal) SYEAT BT TR fHAT ST 2 | B Y
UTIT T ST 50 m e & ¢ ¥ (T B e+ Qa1 ST & | AR g8 SR YfGdt THeddyvl 961 & BIROT
T UR 93 Sl & | 99 A U1 gul &l Ferar | Fere foram Siar & | sfasre o g ufshar | 2 | 6 g9
SUESICES
Il & GEHIT H WDl (Coagulants) BT ANTRE —oid 1 H aRId A & HU1 3R Dlergs! yaref
BIAT & QI 3TA¥TGT Whad & AT HRAT STo8] Bl Sl © | S oY S0 ATaeIdh ATHT H F& 91T, [oT8 Whad
FHEd &, BT STA IR IRG BleAge! AR AR T BN BT FHTerr SIar € | HIYIved S e AT By Aehe
(ST fh SITRAIBROT B IR BRE I <l 8 |) AP A1 Fe®' 3 < &, ST dleigs! (Colloidal) 3R AT & woli
@ FUMHS ML BT ISR B ¢ | SSTAIBT & T BIC AT & BT T TR & AAofald 3N & 3R
39 UPR U d9T BT d91d 8, ST fob 31fdp figam & <o 98 e 2

(iii) BT (Filtration) — T8 U &7 RI% X 3R 3 3T YGR & MR U<redt @l d&f & 6 & TR
T ST © | I8 Whiad (Coagulated) AT TR §Y UaTif &I UM H Al daIRAT 3R et Siai & 12y Haret
AT 8 | BEIE U N fheex gRT BI Ol ¥

2. & a3 Y ARAT — ¥ fhoex § o dTet U # 37g W O ITod ATy JaRar B E |
FHRY Bl aTel STaTe] AT 370 GeH Siidl Bl WeH B AT AR Bl Ufhar & faF&HT (Disinfection) HE |
RS gaTed, il b Siao] A1 o= Ged Sial Bl AR & YART § ST S 8, ®I M-I (Disinfections)
PEAR & | I H INULRAT BT AT B Bl BB UfhATg foalRad 2|
(@) ST — U DI ST 10 F 15 AT T IaTel I U H AISE R F41 SiaTy] 3fiR 31 |1 ged
STal T ART S GehdT © | Fifh I8 fafd 9gd #e M R Ue IR IR & 918 Uil 31feid o} ddb R
T} YEdr, safere g fAfy RE & urh &7 A% FRA H TS A I 2 |

(@) faRw® o (Bleaching powder) @ ™ & — Il Y QTR BIC ®WR W UM g R & HMH d
g oIl § | 39 fafer 7, 1000 kL o # @ 1 KL faRkSTas ot femar St € &R uel & &8 gvel & forg
o B3 ST Ye far S € | U & foRoTd ot ¥ fhar R R ERUIGaRe SRl 99T § off T url # Aol
Ff SfiaT] &R 3= Y ew Sfal BT A R < B

CaOCl, + H,0 - Ca (OH), +Cl,
faRsTa 2o
Cl, + H,0 — HCl +HOCI
TRUIGARY 3T+

() AR @ ERT (Chlorination) — TR fa¥d # SATGTOR FaR &I €1 9 TR TR VA6 & FY H TR
o STTaT | 39 fov, 39 1 a1 g d U § A1 |9ifed O @& wU § YA fhAr ST 8 | dIRE Ul @ J d
H M W BIRUIGARY 37 UaT drall ®, S fob Uap wrfaayeimedl Sha—m9res 2 |

www.rajteachers.com



100
cL, + HO - HOCI + HCI
FANIT T BISUTFARY 37T
AT AT ST 8 fé et NI (CL,) b1 IMM—1er Ufsbar HOCI & &1 & BRYT 8 S fob e Sidi # Hiofe
@WW(enzymes)Eﬁﬁ'@ﬁqwgmﬁﬁw—ﬁﬁﬂmﬂ?ﬁﬂ?ﬁlﬁﬁlpHEb"rH'Ff653T9ITFT
3T TR ® HOCI (ST fh BTgUIdeiRTSS 3MRH UST dRdT §) & 3N Bl T SI1aT © | U1 g9fery &xd = b
HIfh BTEUFARISS AT 3T T H INTIARIG & w0 H Gaaeia a8l ¢ |
HOCI &< H' + 0OCl-

Hypochloride ion

(&) TARYHT & GRT — 514 FAN 3R SHIAT AR & 2:1 JJUTT H HATY ST & Gob A1Th FARATS
(Chloramine) 7T & |

Cl, + NH, - CINH, + HCI

FARVH

FARVH I IR foaT FARE | HEl STaT <) T I8 alell 3, 31T 39 U 2T INI—127eh
AT ST 8 | 39 SffaRad Ol H FelRUHIE & 31feles J131 DI WX Wie d T 91 8] vrsdl | 9oy
3T del FAR B FUET FARVAA Pl U el U & ITIHRM 8 8k AT ST & |
(€) 3S B gRT — 3N T 9fear IMOERH € O & Sadiy & ®u § $1E are 7 T+ 7€ vredl | I,
qEI 9 T iR § 9 g aR1 & Yarg ¥ ieiiad el qaR ®1 Il 8 | 36l fid ffRer
BM & HROT fJufed gIdm: Taoia 3ifaRio <l 8 | Faotd SifaiIst= U Afdaeiell SaiIdRE 89 @& HIROT g+
# Are foredl Sifdw gt (ged Shiat &1 affaford o)) &1 ifRiiad &= <ol B | 9aifd o i iRer
2, 1 Uil § STexd 9 31fdd el 2y faufed S1ax e aR®, wWresH SR T+ Xfed Rio # 9aa oIl
21 39 fafyr ¥ w9® P11 10 A 15 A &7 8IaT ® IR URE: 3MSIH &1 J1AT 23 ppm BT & BTG BT
RIS & wY H YIANT GRA § DHaol g a1 & & a8 98 #eh 2|

BIC WR W U & Yigawo & (it (v o gEiawm)
1. WY WRTERYT ( Reverse Osmosis) : Udh JT—u_T= Breehl # &1 Ao & e Ao (@1 &9 |rsarn
Tl [Ietam) 9 e (SATaT ArsdT el fIeiae) &1 IR 6T 981d URTARYT Hedldl & | Ui AT A19d §RT a1
T 98 Ul AT f3Teet] ST °ier dTel YaTel &l U H A ok & U] gl dTel Uared bl 781, Ad—uRy fereet!
e & | 98 AfaRad gavdf® <19 (Hydrostatic Pressure) T Td 31el—uR (Osmotic Pressure) f3Teed!
H ¥ fIead & 9819 B faaas § S 9 e & forg faee ok TR S11Y, S URNARYT €19 (Osmotic Pressure)
FEd & | Ife fIaad & R T aTell S41d URTERYT G149 § 31ferd &1 af WRIRYT & fshar uefia &1 Sl @
3Ifc faeirIes faera @ TR% fIemad &1 TR 98T IR6 IR ol © | 39 Wi WK (Reverse Osmosis) Hac |

It &1 d—uRT f3reell | e & @R ¥ g [Adrie o % &1 9819, 94 &9 Wifdd a[
URTERYT &T9 ¥ SATET &I, Ui IRIRYT eI 2 | §9 Ufhar & g ol 4 9 igfadl o e &1 9919, g8
I BT STefEt A T S 2 |

39 fafdr % e ar (@IEE UT) TR 15-40 kg/em? BT TETG STell TG 2 | I8 9l g U Bl F—IRIT=T
fRreelt 9 qreR farer <1 2 3R gl srgfeat | (ST emafias g o) @ WIS BIe <ar € | 39 fafdy #
TN H o8 S dTell 3ff—URITRI (Semi-permeable) f3Teetl &I U He@rel VHIce &I Udell IRd AT Uh
dfeiiifisherc @l fEreell a1 U dfeiitmrge fRreetl & 91T SITeT 2 | 39 WRa 7 f3reell @1 fofed aferll & S
FTERT e Smar 2 |

39 fafr &7 gr: R.O. WR JAETRT BN STel YIGHIOT T=A1 H YANT fhar ST & | 59 8Vef, Sfel YfgehoT
I H U BT Ugel B fBAT Sl &, R Afhd IR & HUR A TOIRT Sl & 14 71 3R sifeRe
el A1 SI¥ Cl,, H,S 3M1fe T 8eTaT ST 6 | 316 36 T+ B R.O. 1 Hfshar g7 Sfel # Sufkerd e Sfidt aik
o rgfeal éwﬁmww%‘l
9 Ufhar &1 §= B I8 © & I8 Ugfds ur H gol §Y AMENI Jduil Pl 1 felT IR ol & |
2. QRIS fafor W amenRe St gigeRor — g7 ggdvor I § ugel ol @1 fheeRd fhar Siwr 2 3k
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R ST AT IRDIA B HUR F ORI ST &, 99T fb R.O. TR AR Yfgdpror I=a1 # far I ¢ |
TET IR U H AlS[E Ged Sial bl AR & & folg WRIT fBR0i &1 ganT far Sirdm & | a8 fafy qa € g
# S Ol © 6 S19 T BT U SIeRS gl JgfEdl S IR a1gell & el onfe W qad B |
RIS —3 A Pr=rameil @ aRer 9 Ag g ¥ AR dlEl, TERgs, RSS9 dordl
DT G BT AR T AT B AN d IR F T BT |
RiIgra — &9 Sl 9Tt Upfd # U1 R 8 98 A1 Al Jelld el AT YT Siel Bial @ |
(@) Telra STt : T Tl & T THR

(i) auf @1 9=t (i) AT BT O (iii) Sl BT U (iv) AT OT |

(i) aut 9 — Il Ul BT IE YEaH WU B | VAT gAY 8, Rifd gedl ael | arsfieRor iR v
AT B Herdny JE Sl U ENT & | BTelife Seprer A A A & SRM I8 5 g 941 (CO,, SO, 3R
TSSO & IAAIgS) DI BB AAT AR 8T H IR S149 Uared & Holl (I 3rifdd g Sifddw) Bl aidt ofdl & |

(ii) =Y @1 U — ARt # Ster ant gRT ugHdn ® iR 9% & fgem g RAT &1 g | o g9 ugear
2| 3 Sl ¥ g8 dTell U eRIdd & SHWR A oAl & AR FARISS, Aohe, JIfeTd, Ui, bicadd,
HIRR 3E & agdhEeH AR R & HWR A aTel @IS Bl 8rdl <l © | Al & Uil § { Sifdd
gereif & e IRIE XA 3R Il & BT T B F |

(iii) SNt BT U — S T HRAT D U B e HH A H @S ueref gol g1 € | g1, {B
il @ g # A= geR & Faor N S 7T # gol 8 9ad ¢ |
(iv) TR g — WIS U BT AT FEW SRIEAH WU © | SEH T 33% 1duT gl gY Bl © forad |
26% AISTH FARTSS BIAT & | 3= AISIE oAavli # AfSTH & Febe, TRRM IR Sfedad & dgademe, dehe
T FIRTgS 3R TRRM R FRrm & gHss 9 21

(@) a5 — AT ST & JI WG SR IR G | a9 B STl BT HB 9N I R TR Igad]
2 gxAT H RAAT & | SI—919 U= =11 STl 8 98 el 3 A5 by @il @ F9d H ATl 2 3R 394 4 BB
BT =T ol B |

SRAT 3R 31T BT U, A fag= # A1 B1ar 8 | VT ) iR X @1 BT Ufhdl & gIRT BI1 © |
e ot IfATa St H o STl #, F99 W got 81 Adhd 2 | T ST UTg: SaTeT Sifdd YEdr arel B 2 |

99 A7 o H e, Jonigs oy @ Aigg BN @ BRI —

9 9T el @ $WR W 95d1 © A1 el § Rudr 7 a1 98 FefaRad Wifde g sty aRad=i &
PR AT & 7T 2 |
(i) gerTeiier oEol &1 S § g — WIfSuH FiRigs (NaCl) |, ARRM F@Rgs (MgCl), bfeqas a
W;T%E%W(Cas% 2H,0 a1 foT=T, MgS0,.2H,0 ) S FeerHl & el Ay Al STer # e &
el |

(if) ST | HIT GRT — BB WS W U=IggI¥e (CaS0,), Aferars= (Mg,Si0,) gere uril I R
fohaT 9% 9¢ TU MG dTel SIS 991 © | 9 eI # U S dTel U WSl gesl oTd & 3R §8 grerrdl
¥ o o 2 |

CaSO, +2H,0 — CaSO, .2H,0

TESSTSS SSsE|
Mg,SiO, +xH,0 — MgSiO, . xH,0
Jnferars RURCER

(iii) Tl ¥ goit g€ COo, A b g1 — UF F g g2 HIET Sefiavigs, dfewm g HIRRM
@ NG P! B ‘gﬂ?&%ﬂ qISPEel § 99a ol B |
CaCOL(s) + CO(g) + H,0() — Ca(HCO,),(aq)
SIBEENICH PEENIE
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MgCO,(s) + CO,(g) + H,0() — Mg(HCO,), (aq)
SBEEENICH RPEENICH
(iv) geir g8 Sifeio T o fhar gRT — go g2 offaiio wfall @1 affaxfiexor iR ot & <amT
Preret 8 R & urefl 7 gorl A7 9 W 2 |

R S O
2Fe304 +1/2 0, 3176:203 2 3FeO3 .2H0
SIERIEAI
2FeS, +2H,0 +70, Fe,(SO,),2H,0 + SO,

gel JduT, aNie et 9 faferar o § ari # o oI 2 |

I B FORAT — U BT HORAT U BT 98 0T & o9 I8 T DI A F ST G4 4 Il o |
AT T HIS[E dfedam, HEIR™H & goleiiel JIgur AT 31 AR €1 & Advl & PR BIAT & | HOR—UT
B AT A (Bl VRS & AIfSIH T UICRRM ofavn) | Sedl SN 8] J91dT | I8 U1 U H Al[a dbfoadd
g HHIRH & dIsdErc], §ohel g FaRIgS] & BRI BT © | R U H AlGE oavT g A1gd Bl b
ffaRad & —

2C,H,.COONa +CaCl, — (C,H,,COO),Ca+2NaCl

AIfeTm WNe (F1gF) ®HeR Ul | PfTTH TRe

(gerrefien) CEGENIG)!
2C17H35C00Na +MgSo, — (C17H35COO)2Mg+2NaZSO4

AIfeTm WNe (F1gF) ®HoR Ul | FHRE wRe
(gerTefien) (srgerTeiter)
9 YR, I8 UM ST A1g- A ST S A el gald_Bl HOR U bed & | Gl -, g8 UTl Sil ST
{ WIgA & AT S 991 ol 8, Pl g ol Ped ¢ |
g+l & HORAT & UHR Bl Bl & —
() SRS FHIRA|
(i) <M HERAT|

(i) 3renE HORAT — I8 UMl A A dfedgd 9 THIRRM & agdhEel & BRU B &R 39
A IaTe &1 G a1 ST AHhdT ¢ | SAfIY SH 3RATE HoRAT HEd ¢ | HoR Ul H IURT dbicraad
g AR Frgdraie! BT T R W Y faufed Biex Gd raiel H g8d S § 9l fdb sTgereiiel 8 3ik
U & ga9 H I 96 S & I1 yuST & w9 § 9T 8 O © |

Ca(HCO,), —  CaCO,+CO,T+H,0
DIcHIH  digdldl-c

(@SR U W)

Mg(HCO,), - MgCO,+CO, T+HO0
TR qrsHEHe
(@SR U W)
(ii) I PORAT — TT AT DBiowaw, FHRH & Fewe! iR Farige! AT fHd) o arg o
dreT, Y, afar, e onfs @t SuReIfd & ®Rer 81T 2 | Uigiae Il &1 Rl HoRal TR S,
R & Tohel g FARISS! d HRUT Bl © |
CasS0, CaCl, MgSO, MgCl,
By e P FARTSS R e FHRRE FRES

fafer —
1. 9T B HORAT B Wi BIAT — WA B G F U DI BSRAT AN A S AT Fell © |
STa & forg |IgT &1 bl UTel B & oY 80 mL Ueblalel g 20 mL U ¥ 1 g. IYg T B3AT DI (Castile)
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TG ©Idl | &1 A HY drell 20 mL ®1 eIl ol | U UREell H S & fofg 10 mL Uil &l | g%
qGTell H 10 mL A (Distilled) STof 3T 987 STt AT fA3mafd (Deionised) STet) &l | Ud UREEGTell § qI—al
g2 19T & °ld B STell | & e & fo gie uReell 1 f2efiall 3R 99 Y I &7 31edd+ I | Ife TN
@ SR I 3T SIMT, JAAfAT (Distilled) St # $IFT & oI aRT6R &1 Al YANT dTAT U 93 (Soft) 5TeT & 31R
aﬁamﬁwwgaﬂamw%aﬁ%m?(mrd)mél
e B oiE — ]%'Qg'{’d*jﬁﬁ@cd‘l*-l‘l5mLWWWﬁ?ﬁIWHNOH%Q_CET{Q’

@TvﬁWaﬁ?mwlqﬁmﬂmﬁWZﬁaﬁﬁﬁ—Eﬁﬂaﬁslemwmlﬂwwwﬁ%
& arr % @rer HieE B

3. FONIES A B Wi — AU gY A # | T 5 mL UM U UReel § | @ifsd HNO,
Bl 1—2 4 5 STell | SaTell 9 ST BRI | AgNO, Hlel Bl 2— 3@W|NHOH‘#WWWH€
e & 5 url # JelRIgs oM |

4.  TIRIRISS T P Wid — WRETeA H T | mL T T AT T | Rrapifras oferaiRa & fisror
B 1—2 g ST | IS 1T AT AT FIES BT S ® A1 I8 U H FeRISS I Bl g ST § |

9 & T § aRRA(AR), FNEs, TgeiNgs Iy B st e -

IATSCS Tl Ufeddd weel SIThT dTex weed (USPHS) iR 3379 wse Sy (ISI) & 3TdR U
AT g H AR, FANTSS SR TARINISS M &1 iferddd Wi f=falRad & —

AIcs USPHS ISI

gl ( Thoek B8F Iry) <03ppm | e
FARTgS 3T <50 600
FARIRISS AT 1.5 3.0

RAGTT —4 w7 & A= TE B I T B A @ g B

JUHIT — 100 ML dTel 5 FFTHR FeIR<h, Tid IR0 Fefl, oS, O™ T (Stop Watch)

AR — (a) 9199 & Ui A= T (b) 3mga <7t |

g — g7 & AT T &1 [AeRI S | AERIT BT ARG STel &1 I A # Hieid? a1 i © | faerm
BT ol ¥ feeaR ReR B 3T ST & | 9Qie T &1 ST DT 119 8 H <7 aTel W T H1e fobar S & | ol
SINT & A9 B H 7T 31fdies 91 I & S WIgH & T 1 SN S bl AT S 81 31 B8R B |

faf — (i) 100 mL & U@ Wo8 I&H IAFHR TS Iforg | S 1R 1 9 5 qH =1+ sy |

(i) 9T & AR TFE1 BT 10 I IS DI |

(i) UID AFATHR FARD H S qor [ T FAT BT RIFING DIFTY | Y Tl H 50 mL g
STot fAeTg | Eem Ud vaes faerad urd e’ @ forg T ey |

(iv) U= Teror Aferai ®r ¥ve W aRed dRd 1,2,3,4 T4 5 BT 3 gy |

(V) ISP FARD ¥ AEA B [T &1 1 mL IR FId uiefor el § Sifer |

(vi) T UR—D T Tell H 5 mL Y STl AARY |

(vii) IO Al AT H BTd ST R W 1 e @ a9 fRegy | Tell & wre W IR 3R
Acprel faRT T<1 BT AT DY | $IRT & TR 8 H Rl 9T Bl AlC DI |

(viii) TS UHAT TTell AT 2,3, 4 T4 5 & foI7 QIERIZY | UAD I el DI G 91 9 Udh e ddb
RS 3R ST &I Mg B9 § o FHI P Al HITT | (ix) Vol BT gof HIRTT |
Vo1 .— o T AT B U”d T HT WR = 109

YRIP T BT eI 99 & oy off TR IRId St @ A = 50 mL

ol F&=T

AT BT ATURD H

T 9 89 H o 99

1.

ok Db
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.......................... A FaArH oA $T 2 | i T8 AfHad S <l © |

forspd — Ueror 9 I' urn AT R &5 S A @ ST 99 B an Af¥dmad § e e @ e
B #H forar mar wwy Sifdreaw B |
[raenfadt — (i) die=r Td SmIdE BT AT |el AT a1y |

(i) P T D foI0 FAM Y STl BT YART HRAT AMRY Fifcs ST I DI &THdT foll T ST
TR T R Bt 21

(iii) 9D TRIETT Tell BT T TR W T IR Rergy |

(iv) ST 9 B9 H o GG BT AARIAT & ATl "9 BT |
IRAST -5 T B WgT D AR AN O P GG R T H AT dEHe e w®
TS UM BT IeIIT Y|
JUHRYT — I A, FETHR Follvdh, v, fRM g1 |
WA — (a) @IgT BT faeraT (b) et & S (c) IMGT Tt (d) M/10 Na,CO, farera |
RIGT T — T ST ¥ @Ig Ca?* a1 M2 373 =8l BIdT © iR U8 AIgT & 1S A & ST G0 2 | 7
@ ST H Ca?" AT Mg?' BT & ST WG DI ST S ) &7aT H e Bl © | A 3T AIgT F (bl hedb
ST 3Tl @ fdery dfeaad a1 AR aur 9910 € O b Jraeifid & St € |

2CH,.COONa +Ca*  — (CH,COO), Ca +2Na"

@%mm%‘d (@g9)  TI D oA A l(;qagﬁstr) (ST #)
31 39 UHR & AT dl SURAT H AT @ ST I ol &Hal gl & |

I 9 & O § AIfSTH FEi-e B Sdr & O dfedad iR HNRRM & I+ 319+ WId HreHe
P WU H 3ygefid 8 o © |

Ca*" + Na,CO,

—  CaCO, v + 2Na’

@@ & o ) (argera) (sTe1 #)
Mg+ NaCO, — MgCO,y + 2Na'
(e & STl ) (araer) (STt )

I AfSTT Brae B STRAMA H T B STl B IR 91 B &\ 96 Sl © |
fafr — () N9 I e Fferat NRIT Tvd 89 W 1, 2 A1 3 I s

(i) <T@ A T T D 0.5 g BT AN 3R 3H 100 ML & TSR Fellkes H elforg | S¥H 50 mL
A Tl FAATST &R Tee e ura &)1 & fory 19 @ifoiy | faee &1 331 SIfry |

(i) o Aforat § & y®d # 1 mL g &1 ferae ifery |

(iv) ORIEToT el 1 H 10 mL STRId STel, URIET el 2 # 10 A A BT STl g uieqor et 3 H 5
mL e @7 Sief 3R 5 mL M/10 Na,CO, faera fiermgy |

(v) TN AT 1§ B oM IZY U U 9K Aol 9§ R8T 39 WS W 9 AR |
vi) foRM S (MU 9T BT bl TATHR ST ST DI TG 819 H o FHI BT Al IO |

(vii) ST UBR W =T Sl Aferdl BT W FHM g | Ui IR RATST IR YRS ;M H T BT MG B
H T GHT BT Al BT |

(vii)) SreTort B faRau |

Weror — for T AWIgT H AR = 05 g

ORI T 3INId STel BT 3= = 50 mL

T Tl | Ugad ol | & e ST $ TR
| HeEm PI_IIRCH o S L
1. 10 mLIMGd ST .mL | SE]
2, 10 mL STl &T 9Tl .mL | RS
3. 5 mL -TeT &l 9Tl 1mL | ADS
+ 5 mL M/10
Na,CO, BT fder=
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IR — St & A= A1 &1 ST 990 B e ... & HHHTI

ey — g 9 I8 W © {5 g 31 S 9919 & ¥ & dT a5t 9 © | QIfSId Praie
e R T @ STt B ST g9 &1 AT 9 STl ®© |

AT — (1) MIAH Td FHT BT A JoArefd: Ity |

(i) D GRIETT el BT FHM ORE & AT THAM I iR FHM IR fFamg |
RIS —6 A B WA B AT AT B IFSAAT BT AT BT Td g0 SHD WK & TeaERIT el |
SYFRYT — I ST @& @Tel a1 o, B D B$ |
Il — T @ wht @ QA= T, 9rdfe gae a1 pH U, oI |
fafr —() I & RS T B 2.5 TH BT YAG—YAD A ST & @Tel AT AR H <floiy | Tdd 69 H ITerd
BU STl DI ST I AT (ST 150 mL) STfeTy 3R Sah+ | &b oy | 39 uid fAe uel w8+ SRy |

(i) UVP T H Th—Tdb g2 B H B SHBI WG SlfolY AR WG ofdR & oy |

(i) orF P B TS DI FEIA H UP HU H 59 DI UP g8 Bl Gad U & Ths IR IRGY | I~ T
Bl IRIY R HeR AC & FIA WM W SHD] T DIIY | D U3 & 1 A Aert arel 7 &1 arc ¥ pH 914
TG IR A DN | (iv) S ISR | 3T =Tl & gdi BT pH A9 AT S BHIfoTY |
e —
AT T TH T 9 BT M| Y e | 59 Bl
Caly| pH

1
2
3

et — fafr= e &) ufmat @ ererar st SuRerd <R @1 AT e @)
et — 1. URS @Tel # FHA STerd STl a FHE AT TSy | 2. U-hd T B A1 B FHHE G D
g QRTT | 3. 3T 59 @ oIy TANT &RA | Ugel Bid &l TS Bl ] dRE A A% B | 4. §9 BT pH
ATIEd Alc BINTT | 5. Igad =g &l Tl &I Rid (sink) # 7 STeax Gele # Sifery |
RIS —7 AR Tewrela, Wrar WRe, TN R W @ A R/ B g HRAT
Rrgra — I IR gdl & T A3 FHM MHR U4 AR & U1 H ofd? FAM a9 R G949 999 @ oy
G S Al I AT H HHI DI I a1 &R F FEaHd [T ST Favdll 8 | 59 & 3aa | forae &l
FHH B 2, 9 S @ AT DI G I Bl 37F BN B
JUHNU] — FHH MMHR & IR ULIfSH, 10 mL &1 79 Raferer, favm o) |
RETAT — Sfel, el Yedlelel, Vel Yfice vd Yefier |
fafr — ()99 PR & AR U B SHABI 1 4 qPh AHIfbT DI |

(i) woe fAfeier @ WA W AEUIYEd 1, 2, 3 U4 4 ifdd UifSwi # wmeAe e, Jfere
Tedhielel, Sdt Ud Ufdrel g¥iice @l 10 mL w73 Siferg |
(i) T USTSE DI Ry R IRIY IR fRM TS A1 AT TS | o Y AT BT AC BIRT |
(iv) u=z fide 91 ydd USRS &1 A "us Rifeisk @) HerIar | AT ud |ie By |
(V) U ST H AqIO G DI IO DITSTY | T DI AR S & Fidd I AP AeHared difom |
WEOT — TR BT AT = oo °C R w3, & oY 5 &1 3@ 1 = 60 fiFie
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59 FUATI®H | &9 Bl 60 fiFe IAd F | aWH B R
°C UREBES | HT g | W (x) | x/60ml
Jgad | g9 &1 §=r| ml yfa fime
ml ATITH
ml
oiel 100 10 | i i e,
ST UohiBldl | 64.5 10 | s i |
wie 56.2 10 | o |
3UTsd TdIee | 77.0 10 | o il

frepd — FaeHe H§ HH B A1 I <R dod] Sl 2 | SRIIfde dot RTaET Udel BT 8, drid
ST &1 ST BT © 3R ary= Pl g% S+ & 7 Bl 2

et — (1) i, TS oNfe ST WRIAfCH BTSSIBIEHl BT TN &) a1 A1y Riifdh
Y IR BT PR &8d 2 |

(i) . ¥ MIAHl & "9 & foly U & "19& Rifeie &1 TART AT A1y |

(iii) o™ 5@ & W99 & Yd AMUG RAfefSX Bl ATH FRd US <1 A1 |

(iv) =a STerd AT BeAdb-T 8l a1fey |

v) fafr= gaf & emaas AU g fUUT &1 YART 81 &)1 a1y difd fofar -7 g Ud Ia! ar
favetl 81 |l 2

aRIYST —8

TR, W T AREd BT gRN @ Gaddar B g BT |
JUGRU — §h, IR FACHM dTall &%, IR A
AEft — efl, N UG ISt &7 an |

fafdr :—(i) rrT T T & Gl W Ud AR @ 9 @ A T AT 9 GAM o wTs Bl el Bifey |
(i) TR dd d ReR g A Gl g1l &7 U RA4-7 Fifg |
(i) N GTT BT R RRT IR ASHE arel R W iy |

(iv) o™ TR R YR 9eTd W3V IR d-1d &I <Ray |

(V) oIS—El AT § T9 9P WR 9e[ Ssy a9 dd fd e fa=g = o1 S |

(Vi) I OTT BT Are & foly Mg ~gAdH AR Bl Ale DI |

(vii) gorh—gerds wU 9§ R Ud ATSA BT URT ofdR IuYad YANT Bl qIexisy |

(viii) oY Yerott & Frerad e R -

=

—

<
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veoT -
B G ETTTT Rt B aew P oy AMavIH
A AR (IT)
1 Bl
Tt
BIESIE]
IRUM — gFT dre @ o oTawad Rl BT 9T B3 BH oo 21

frepd — gRuE O g9 g8 ey Riebtel Hovd & b &l &l dres & foTU ag9de YR S9! d-adT &
PHH H BN |

el —

(i) T |/AE A’ @ B AT 9T @1 TEanT S |

(ii) foviste fdg & Torald WRI @I 9gd &R 4 M@Y |

groige —9

St R Fl aril B Fgagar W Al UG ARDI D YA BT MAIT BT |
JUGRY — §Ph, YR FCH Tg Pl 7R, AR |
A — (@) S UW & FAM A U ofNTE @ A gas |

(b) T HIEE vd o S B Il gnTl & A Sh |

(c) <IfeTw ersgiRgs e |

d) =EESEARS e e |

fafr — () T T | SN GRS A GEE d=IS D s Bl | 39 A1 Sh Sl Bl I FHIA HICTS
T BIHT =R |

(i) uRASHT 8 H aftfd Ay | Bl var amT &1 =1 &1 FeRer B |

(i) SN G B AR Ths DI A UiE e @ foy Aifsaw ersgiedse e # ey |

@iv) ﬁmmﬁw@ﬁwﬁmaﬁ?mﬁmw@www&pﬁmw
(Oven) # g@TEY

W) Wﬁaﬁwsaﬁﬁﬁiésﬂﬂ%wmﬁwml

(Vi) o1 TR Sl &1 & T DI O BISQIGAIRD Fal # T Uid fiee & forg frmsy | g9
3t Ao | 1oy oIk STat 9 QUi |1 @IfoTy 3R 0 H g H Gargy | uRArSr 8 &l fafdr |
SHS! W a1 & R B |

(Vi) A TS Ud T AICTS & dIF Gl Gl DI ol IuPad TIRT Pl QeS|

(vii) TR Seroit @ Frerae fRrRa —
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e&or —
%9 | °rn | quaiRa g | NaOH & fmimr & | HC1 & fmim & 919
| dren & fog qg R B e | "W @ dled @
ATTD 3 forg smaws ARSI
A R A R R (@)
(@) (@)
1. DAL | | | e,
2, A | e | e | e

frpd —  Suad Ueror 9 g UTd Biar § % 9 @) aRiar 9 R @ e ¥ &9 8 ol 2
STafds el o @ TEr a] el faer § @H 1 o ©

areenfaat — () ol 8 b AAEE |
Wode —0  Hollg U4 JFfad w6l P, S8 SuRed o @ forg, Rvemur &wem|
JET — HfoId SMER B A 94 & oy Al well va aufadl & faf=1 el &1 S 3faeds ¢ |
1 59 aRATSHT # 89 faf= wal vd aavafarai § SuReId orral Ud Wi=ol gchi & favely UR eu9 dfvad
P 2 |
IS AHAT — (a) SUBRUT — WREA!, TIFTHR FARD, T, UUe, SHS AT |

(b) =T — Wl T IRAfIAl BT S (e BT I, TN BT S, T BT 94, T+ BT 4, 37 I, 3Te],
BT S[4, THICY BT 34, ToR T 4, el BT W 371 1), M/100 NaOH faea= vad wiHteeiferd faer |

fafr — @) 9D P BIY IR 39 5 mL AdaTER TS H AR |
(i) =920 mL 3Mgd STl ¥ g HIRTY iR srgara= % wgad M/100 NaOH & smaa
TOET BRB IURLT 3+l DI FIT HIATY ST BIOTT —

P W= E BT AW T% I & fag | wgem M/100 NaOH &t
T S BT AEAH amaes mL #
mL #
1. g &1 39 5 \2
2. HART BT S[H 5 v,
3. AT BT 34 5 \'A
4. I BT S 5 v,
5. T BT I 5 V,
6. JMH BT 5 \Z
7. SICECART 5 vV,
8. THICR BT ¥ 5 Vg
9. SR BT S[F 5 V,
10. Hell &1 349 5 Vi,

frepd — A= Boll & 3reall @ T HEASH DI T |
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