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9F$ 10 A9 owe @ ¥Eeif®  (Experimental

Techniques and Appliances)
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TR

e @ wviren 7l

LR et

Tatete

wad Talee @ TredteT

BB

CHTHIEE @ Aoeigad

e wetEs fead o qagE el

1.4.10 sPrRrEs Mg
L4.11 =G cfio

1.4.12 oy fafam st
ARMFINE TS Auiad Rots

i

1.1

i en||

T RrgaeTE Yeiee ol T3 mn—fEie a1 ede(Qualitative) @22 TGS 31 A9
(Quantitative) | B F cifErs St g ol a0 (Siters 91 (o) 3t =g fxe sifde o GwaE
A4S o1 = St A1 Sjeieie FHrme | SommeiE st Fdn e @6 29 i 1l
Al e | ;



wffdsr Tifas a1 AR
| | | ' l
% {9 oy #qmm Rl RE i SAJ17 St
(Dry test) {Wet test) (Volumetric) (Gravimelric) (Other methods)
9l BT 7fw

(Titrimetric)

ol ofs qaesica Heafie o3 : (i) % #1508 (ii) =y« 9l |

(otel T ST e v Fare =E e o ARG armfe ol geisfie
FAUS T, —wdfie A SFEAE 4 SIESiE SN il G| @ I 999 aE 9
1A Y T (2 TS e el 23 | O3 geite wea g arnlee e sgen @3
At R 16w @R g T o B G SR 99 2 e S0 | S S
TR & R 90 w47 @R =0 Jw e [ «iEEs |

wifrs Rvsret a7 s AT 9m sifFe & oo ¢ | 9ga i Sen B
A "t R fTal Hens o9 o912 |

(i) e wifase faosme (Macro analysis) : 92 fRg=te (16 9”@ A4 0.5 - 2.0 & 938
H94 e ST AT 20 — 50 cm? |

(i) S-wifFe fRosad (Semimicro analysis) 93 s s oyl 0.05 sl @98 T4
WTE | — 2 em?|

(iii) ceTel-#(fasnd Rosme (Micro analysis) : @8 fRosaed 3«4 0.01 g 3t o@e 5
LI
@ Tl fiead wifis =8 el qel Bs w1, wrg sl 9361 M T 2|
StEr g e R Sa-eifme o Ao S wiad g Al Aufe
A0 @ et weeasra SR - smulon we s vl ugeifea dntem = adis
4T 7 A |
Wil oA « 2R1Ak g [ wirren TanE e @R 99 el g e
Rifgn wfbrm el gared wiea ffa @ #Fwin a9 g oila AR ae w9k 2=
SRSt Sl v S | SIS 9 e o B dame: o1 49 eE
7 : (i) wEfaf® a9 wafEaf® (Acidmetry and alkalimetry) (i) == = [ (Complex-
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ion reaction) (iii) 14T+ A (Precipitation reaction) (iv) &ifad-Raras B (Oxida-
tion-reduction reaction) |

cotfer e « oA A agn e (e et RS oo fim g9 a9 =91 51| 63
FAE R S (40 @R (T i 31 s @l 210 (Stable), s ® ALYRT (known)
TR @7 (81T (weightable) (st eimefEe it wasfise =4 79, 9974 €3 QIS
B (UG 7|4 D SIS A6 51 20 S foursls 9 e | @3 Ssned o Selel ems
TR 9 s Al 2 Ted A ZIT e SiteT T (@ AgCl OFR BaSO,) | ST
SHETTEA SIRIT Pl A4 BEY A (ST (el oA T = (MgNH, PO, 6H,0 Ewlel—
Mg,Py0) | (OIS TS (formula) 6 SRR 65 (A o1 03 63 (a3 yeired
#lfel Ay Tegre fefa Tt 4 | 93 g e Remas o Rt 9o w )|

Mg Rt oy iR aifge «mf (Insirumental methods) Bz #fR@ke | @3
AufGeiféie yeres y-siest Rl w71 @0 oIt : (a) Tapfes 4f% (Blectrical method)
(A-SREn A, gnal, AGAFRTHRA e, (b) StEreRmERSE e (Optical
methad) | <2 SRR 70T =Flodf w@iam s Hoe -

(a) ¢ #Maf& (Absorption method) [Cade ¢ (i) wferasf 4@ ARmisE (u v
spectrometry), (i) 71" o AT (Visible spectrometry) (i) S=r=ligs T+
A== (Infrared spectrometry) |

(b) Rl A%TS (Emission method) [ « (1) BfFae 2<ia) caanfeas (Emission spec-
trography), (i) Pl fiféaem (Flame Photometry) 2@l |

S witerd Kot [ sesib e g3 vivs o 9ge ‘:srf'é G TETH
YT FHHTY SEA6w] T4 |

T

IR D #ife e it P fEiRie FE s snifaem zme A —

® ARSI FieE R gAme FEleie G ae |

Aetsffera A @ Fruiw atarabal @ivge Fiermwd |

ARSI Fg=itios)fer aqd o «3s @efe e e s = @b |

IR oARllafa wfos]fE 92 « Telel, vidaemeld, A, Sl aais (Centrifuge
method), S&w 524 S%fs fFRmm wFel s |

12 “fwieiE Raieret .

T T oTe, fure apmfe A was Swlm ST TEH 9 | SlesE wEE
CP (15 TG LPG Ains Fifereis arqata o=t =311 @ o fEies Sk Heme :
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AT | AT etesa wu laiehal [ TS TigEd #E4e) Eeres o4 (s
I3 |

® s (Apron) At $E T |

® FARFISITE (et B et (3 W iE aEl, mm— wiEREE e T, 2 i
26T T TCaA WG, D96, B0 96 99 (First-aid-box) @ehs |

@ TATHIIE FLRE GF 71 Fier T4 |

® ©d el 9l EW-A1 (Sunglass) iTa FAREIGCG & 241

® iz o T e slas |

@ ~[HrwiE (Testtube) (R THEET «mef Sud g ¥ Bxa 39 @99 fArem
Aieete o e s = 54

@ @ w aETEES s FiE T 9 g eld e FEi A e e
Fa s swie W3 Hen wEEm T3 eela Refe i TEEE e A
ST Femsms ammFEe «wid e wigrg wlesms doras siF (eal =i

ol 1.1
et st amel o ded

Ag, Hg, Pb, Cu, Cd, As, Sb, F9a @3 | | (ailq ©lsiz SiFe wriesias 1 A5
SR A |

H,S HCN @7 5w [als 9 2T 57 o129 w49
EIS| % 5 |

S0O,, NO,, CL, Br,, [, HNO,, H,80,, | #91@@ e, o ©g@ bRl

HF ey T R = 90|

RS S a4 CCl, CHCL, | (PORMArase

Rl wirgy A<, w2l & e

(TETEE AR T AT

39, fisie, 2ame STy Tz it

® i Ry Rt st Fisle 2 a1 gr-ereled (Fume Cupboard) 3r=1ie 541

e

® Ege TR A, Frba s e elel S5 Tefs MRS s e
@ TS TR (A A1 SiETa Ry e e Al

@ TiEE oI FHAA ey SEeE e 4@ s Ta |

@ TR O ~I Tl o Gitetd 71 0 ST Fiaa b1 e <a RiFee 2o fstsia o
4% A |
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AGFS] BT S FIAG STASRIE FHOAT AGIH] A 7 | HATRT (05 e, G B
CRITG B! wiofet #1571 WAt 9(B Al | @B b o eteifiie B 2 a9 w4t ars
Al FrafsResa

(i) CT0 ST« HlETTS SNl FIT5e GRS GF06 T | g S s 5
o1t & AT 4os a0 | ameE w5 fraie (antiseptic) Semt s % o figs G |

(i1) S0 e - Halaeas =3 qgeiifea Tl «me 779 | &4 (st s S o
T TRl et =1 TSt ST etst arfatirs 204 | 4ff oot miraifetes »lateala ey 0
I il 1,2 STy U931 G183 @S #ie |

(1) o =TI = IR M1y “WiCa el 2= ez Sovm syeralSty ©ifl g i sis fics

A | O A0S A | 1 GBS Siloffl F0 (HRITS T TS 751 =10 T80 s
(T8 4 |

wiferst 1,2
T wiewEme apmEm nY e wom dfesm
Resfegmas A A il o
wH : H,S0,, HNO,, HCI M 719 NaHCO, =l (NH,),CO, w39 fita
(e (e W 1 e VO U ol oy T T
19 : NaOH, KOH {(M) CH,COOH &< fata g0 confm
ISl T 11l 40 |

1.3 =REGH @G 3% (Laboratory Note Book) :

T 7 e Femafé o a1 @ i @hee i s 5 |
® Al Iy T e @ FrtunfE SR ivge Fie v 2E
i S |
© N dfsficia wem Fifermmas Goiorsm Ames s fos 2|

1.4 “9rFsie ofFm @ 1meife  (Laboratory operations
and appliances) :

w%am st Sales, SasrEme, vﬁmﬂ @ w—-{—ﬁw 25 ei@-sm;ﬁr Hie el |
il R =l el 9gs e geife cm, Afmwe, T, wee disfes A0

wAfloe | gt @ o Rfem alfg e o s Beina N sret e EUURECEL]
raT FA|



1.4.1 T@toF
Tafon wofareel TaIsf 219 1 TH— (U AT FICrE @ rars! 3 1AL, A it
5% wenfes w91, (91F FoEr (gravimetric analysis) SHTFALS Al Sietar Tod o= |
TaleiTE A SESh T@eiie—
(1) el Wel
(i1) B=IoE
(i) s Sien (Hot plate)
(iv) amgpie
(v) oigeph
(i) T el « o Rieem Fe g 2 (BR R 1.1) () Rife e () Rifed Far
afy frame 9w aya arEra wredqe = 309 fm AR 7R o ST S gl
B A fare R Frae o 2|
RRSw Fritce siens Sis w92 | (2F R 1.2)
(1) foraa wreta 16 (Dark inner zone) ABC @ @% SIS0 SIS (R1 W2s 2 1 |
(2) ¥ el N ABCD : SRS RGTET Sasiiod @2 wewel | TR wEe e ag we
T RS Tof | FoormEa SRt N6E 6 T Me NEEE Al 9 FEEmEe
| Ne5e | @3 G STl 520-1540°C |

[

| oW T A
fis s aem T TIT WG
e Toreirs A=
A . B TH ¢ NG
s wET e
Fm Fefas e
e T s
T el
NEE | B 1.2

(3) Goge Me NGA AECD : @ Skpe ST @S el 20 @8 Gl Zew Aeea Rt
Gl T | AT T B e R 23 | A3 w0 O (R nee | 62 Gl
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Ml <=l 21 e F 1w g s 9fing ane g w1 S w2 v
it R SARSTS aitera oo wam grs 3 w0 9 Sugs! R Swe S caItt 2 9
et weStTa (ADCB) A fics ar, —ej=i w03 catil wfa =1 |

(4) e NG : el NETET GIaeiied 3 Gee AT AL Sl e R L e ARE]
Firirs = et 4t | AR enaRE S e e O3 el wiree (0T T1H | Al era qree
DIE Twa WL Tl 31 AT 93 9B WA o7l 2 el S |

a2 fapir i erasit i form @se SR @R Seel (1560-1580°C) 2w |
I G Tl T Bovwtel e | 3 P walst o 991 70 T e q6e @ S e
341 2 T S G |

(it) &9 (Water Bath) : Seritsi (100° #149) ©we T4 &) G5 2989 5a1 51 |
AT, i Hae =9l 261 b s 0 wers e AR were T o 59 e gre|
4 WG I (Watch glass) O3 7t Siom 751 i 5w wiera 6109 ©912 e onamt |

(iii) st @rent (Hot plate) :©fGe @7 AR 75 SN0 Tag T4 T8 | AT Sieia
PG = AT T | A2 AR 704 AMPofeatTa ALl 4¢ (16 2l NE 51 21|

(iv) IR (Air oven) : GPIR 3G A1 WTTITE 250°C +if Tae Fam ) arph gz
= = | ARETe JAeE Re 3 ofee wm Seiva @R T w9 | e )
©I%ZI7R (Thermostat) 2fFara i arpia Semma Ffagd w0 =) 1S 9 w3 3
a9 e e e oiberie aRpE Tes @ aE A

(v) BfGepfer (Electric Oven) : Wibepf Alumaws @ Sw@Em @F @a SR
(Calcination) & 2y2g® 77 | SfbepETs ©iviwial Zvzms ! a1 <Gl 1 | JRalieet
S Sfe<pf (Muffle furnace) () 243 T (&1 9 1200°C a1 (A SivEmaE
Tee T4 &) |

1.4.2 Srersofe .

AR R wsrEel 438 FeeA | o wee Rt T @ T 1 v
(1R T (IR 1 IE) oty 719 0 9 Wit (18 AR ST 96 S | ol
TP WHETH! IR TR WY 0imelT T 77 | K, SO, 97 G0 G059/ BaCl, 9 79
CR171 P A 06T Sl BaSO, WysrHA (ofa =31

s wifere R Hamae gaz wis Resae o sueren w31 20| 499
T oA WG T Aers A STk A Vi o @@ N Ve Fied a1 gt
e Riae qe =1 g ) szl e senm m waen Safens sae @l
ST (A% ] T WA el 2 e (e e

“ifafie sl wuere arem e | i swrs @is s3m SIS el SeErEEe]
5ge T8 RSl |
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wifes Rt HoS i acatsl @usrmsm R fgeeid | 1o @F 2 i 31
=

(a) AW A4l : 99 caien AT 2 Mg oifie waeE Tug Fof o Sy
(BRI 1.3] H,S #7191 5ol e 20 waw Sl | Siffas Sas HyS 50 49 9 a9, e
G| S PIOST A (@51 B T | WAE H,S worg e 90 e Eeyl iR 9
(O | WBE @3 s A |

(b) Biet o1l : 41 Siwta A1 orarEmces 14408 e 4=« gl (Conical flask) A
wfRPeteE 1921 Al 43 | g H,S 1P BRETiE 22 590 (s 74 20 4 | ©4F e A 3
uifS H,S S a1t 777e[% 20 3R wseieaie v g [l A% 1.4]

5Fa 1.3

1.4.3 #lfFmigel @ wieitee “vafe (Filtration and centrifuge method) :

(i) AR« i 7o WA B A (Mother liquor) 209 7j2s als @
“Arefis | B eyl BT 999 2 ¢ () Biw @i (Filter paper) (b) f¥[™ asbestes R4S
9I9H g4 (Filter mat) (71) 213 77 Baees Dioes 30 (Sintered bed glass crucible) iiEakd
Frerare s wisT R Hidtades B Sl Tl 95 2

Topd 7T 60° 99 TRlE @oiF T 9k 10-12 @ifie o7 noye e go wiwe HiE
HAorg S ST | T Moo divel fofes Fiol 4 20 | XS CIFRETE 219a Tee
S{oITa) I QAL ST BT S 0S| BrEierE (A qeAR HITEE IR
i ol Sinera Beicaa < Gl 97 09 (el 20A | Sladd FIoail Geiid 4H 2
T (49 T i fomsie w4 SFfies «F Sle AitF—aid 60° iR BRFEG weg (ol
A | TRt A Ao v il [l s el ameid G fvs 23 3ee e e
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NG AT I 799 1 AT | 9% O<rg Fitarei el weel e | 9418 T ol
@A BN Tt TeEs Bt fira Red QTTOE F T @R PEETE 16l S Afdgw
AT o I Tl S i S0 U, vl e FE A1es vewd ot dres e
Tlca oiien el AN o7 B e e A | qa
PIETELS CZETi TIEH B T =eg fSeiiey SigrE
T TR FUICHAAHE T TSI GRS 4d IS el

W AT R LDCE G2 T S 505 Gl Hey % fé %

CHAIA 1400 209 1108 40ea Beifaws aigs Sisiteg Befm #ig

Z0® 5-10 MiEfREbE S dma | (sfiaz 1.5) r
WO ST AR S s REafE v a0 | e E
B FEHRTR SECTAT | RIS SRS S NG 15 i
(Filter Pulp) fafita erreicy (e fira «ifeiee Fare o | aife
BI9 Flofer (Quantitative filter paper) FFabl @Il (it 5o T +iifee Semamme cribiE
T QG covent e 31w fafvem 2 oy, — e wesisifer o2 R S e o
iR R Faie w19 e w2 oy i Mo s s B
Aurseres (i) FFTS B o7 (Quantitative filter paper) @38 (i) 21 777 Bwoers S157 36
(Sintered bed glass Crucible) ==z3 == 71 |
I e e it Whatman No. 40, 41, 42 9927 T3 20| G2 T9a9]F 599
T APl (porosity) @l FOPY T4 | Siscaes] Siidie 1 9061 SIRAICA TR [
Fe(OH);] 26%1 Whatman No, 41, WaIrS] @iisiraa [(199 AgCl] 201 Whatman No. 40 @48 77
HwTCad [(49 BaSO, | @# Whatman No, 42 19514 911 2 | Whatman No, 4 | %1+iea g
SIS HAHCE 081 AR B Fisigers qa =R 1fe gy | S foayse s T
ol e wa @ #ira |

Whatman No. g Wi Aldztar afe
4] HALYTT 0TI Tows
40 HRITE SIS
42 B AR T

B0 o v witen 96 : 32 ot 1Emd A i
TETH WS | AT AL 9FG el opy wg Pifer ash
blelS FMSIE Wb 4T | [877 45 1.6] ¢ias a9 (Suc-
tion method) H1TE 2217 Bl AAR=Ed 45 9 70 S4) 4 | 93
BT Wusem T8 A SAIG (Air Oven) 423-433K 2[4 Sairs
S A1 2 | T BEleeia e ZE Sivd b e etem
= Fiferats 3o Mo e Fa0e o= | seme S Siehs S
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i o 7w Baeers arags w4l 2, —aw sifvemel (Porosity) 0, 1, 2, 3,48 5 e
G141 ST T T |

Tfts Frdrs g4l femaiem 219
(pum @A lpm = 10° metre)

0 200-250

1 100-120

2 40-50

3 20-30

4 5-10

3 1-2

ST e Al el (e Aies Semed R arieebrE e R 7o
s F4era Siet S92 (Filter mat) 181 <579 0 T4l 28 | UiGa 2R SR B9 ¢ & 480
R WivE e G aa (I w9 w9t ihe Bk aE LfEEE TR o0 F9E 6l
W% A e | W3 afear HfEmEe we wge T i ol TR0 o | G A B P
fereer T S Al e |

CSifer fansard @2 gfow araes 43 @ 59

I wyrwreE AEwm @R (FEEde: Ted eE e AE) T OSd e
(Buchnar) #{t] 4742 53 #ifeiasl Fam e | cAleles (ofd 3mam (e e 1.7) Tt
wEIS Rd® (APTENTTs (26 wiee | iy 41 S e coteng e e @ o asmsiE
FIALEA W06 A0S 28 Tee 5o Bwefl sl vl Aep | O3+ e e e e
PICATETE STETA BT YOI 817 a1 T | A TID 145 prds A Reebr e 140
OONE T FTEBEE TS = (el 42 1.8) 7 SioesifFEe =iae «1r==q »icel T3 T2
23| % elfFaics #AfFEd go w71 | 7 o frses s Aibes arE Mead AR

ol T [ S s
AW 1.7



S (receptacle) (29e 3 =4l T WM

AR Feblm FIE rerR oIE i e —» oGS

At qrrtae Yoo Wi 7a | (efRWe 1.9) | =
(i) wofrpas *Mf® (Centrifuge method) : g

(AT YT 7% P19 T GF oS 81 Wetrrm

US| ARFIE T, TR 9T o

CRLRRSE 7t (ST T @R SFgel O ol W @ T 9 53wt st
T AR GO Bt (671 T | ST/ oD i 1
A Rofdie fice wrafde oy ffifs AT A1 2 R Fegses! CTIATTA] 20 | CTIAIE o7 i
A (e (AT A3 T O A G e @R mreE
AT A AT ool | @3, AR 9611 23 Sl el |

wretted i led A « 9 0 mepm SaRFS waerEe o
A3 w4l r cm PG RRB 9 TEF 09 V emfsec @l T e
TR AR @ sl B et 4o
Fe=mv¥r.. ., ... (1)

JEIEH #M0d A e 4910 2 om g oy 509
4 n T TR #{0- (IR0 & V em TG P 7 O 2 = v L . (2)

(2) 2209 v 93 TR (1) @ 0 o

: 2
F.=m. —(zﬂm-} =
I
IR AR e wa ssrre s ame sivede 9 Fg 9% 4¢3 T
o |

e &0 11 (4) [g = orfee g9el]
TSAT (3) 6 (4) 97 AR =ivE| B #ifE
F. 4p’mm? 4p”m*
B mg D g e {3)
g

4 T+t o 9ol 1 s R % N, reEin = % %A (5) 9

F.  4p% N2 2
S AR = agg = 1118 x 109N [ = 3.14 g = 981 Cm/Sec?]
3

9= T G AT AP 10 em 6 el 7k afe FFG 2000 2 20 SlegE

% = 111821072 102(2000)" = 447
B
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GEaq F=0s #/ifF Fo = = 450 Fg
ST G (7 T ATt g i (A «ive ol Serare cHikEeE (v
=10 cm. N = 2000) 1.3 G0 {4fery #I6ra |

wrefrrme efeum ﬁﬁ’ﬂ :
(i) STel AR @ SO T A A |
(i) o =ffFse STl 2e1e FaE #{4 9l T |
(iil) SHANCH SFTOg ST 4o (el W |
(iv) i S, e 9 Sl e (Corrosive) HIAEE SR OIT QYT HElE
9% 9] 47 |

HOFE! SrETe ¢ (AL RreE 97 T9EE T g e R 798 e wa)
(i) FRGEree 75 46 @32 a8 GuE 200 24 |
(ii) = Frea e iy 7ol wUme ol ©fE a1 Bvw
E, ST -7 GFOfnTE i qive =a |
(iii) (TN ofrd ot Aeve FuwiHEe e bol
i 0w A |
(iv) =i9rFioitca SRl AyETe: go-EFhres (Hand
Centrifuge) A8/ A Ui | [2 71t 1.10] @ 8es B
TRWeIE (Smoothly) (IR *F A SR~ ¥oe @
FHLTO6 (71 S 20 | 9% T0 4R AT s 2eEit AfF
=Rt 1.10 TR 5 2] CATT D03 ST T O T (AT T | 2
fita @ T v w1, 9rs WE 8 g HeE i,
ST G| (U7 BIGT #ItG G SR i (D (Srele @ue «ia |
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A G| Saleima Fies | Faaifors araleas aie 56 w4 Talsis ewsire T TReiE
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24 9%1 G a1 SELAMATIN (Permissible) Siemtata CFARPAA 15-45 FFE @@ieiitz 91 S
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AT eTl-y A i wlg s wigedd ood '@ auls ey IRFERG SiEThH TEl 2|
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2.4.5 IZHIEE
24.6 wiBEHO
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2.4.15 wEEAwEES
24,16 @@
2.4.17 @G
2.4.18 TG
2.4.19 Ffemas
2.4.20 TG
2.4.21 weHIEE
wiFreEfeE M st Freed
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252 G @ AlEwiEs
FIEG @ AlEw LG
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26  atuwEEr af RyefRa ifeEefn e
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2.6.2 et
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2.7 A
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ferit eyl |
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® T enifFeyEeEe FriEead 9t e FiFee w8 |
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| S g faferal A 51

1, of% S4gR sieTa gin fFefe | sEwsa | ) CO%,+2H* = CO,t+ HO
21 WA 942 @ @ @9 el | ARPINED | (i) Ca(OH), + CO, = CaCO, § + H,0
o, [T AT (AT 6 |

2. WPTANGIRl RG] oregE | RS | (i) SO+ 2H' = SO, t+ H,0
R s oo =) = (ii) Cr,0% + 2H' + 380,

GIAEID 1 b oteE 7gE | = 2Cr" + 3S0%, + H,0 (3738)

3. ©oTAlg (2) =T el eofffE | ATEPIETES | (1) 5,0+ 2H = S0, t+ 84 + H0
M1 st =3, g ot Hwt i (ii) Cr,0% + 2H* + 3580,
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A0S | ,

4, were-amiE e fRefe =@, w1 | ARGES | (i) 2NO, + 2H' =NO1+ NO,
T-wiueEe e sl +H,0
FIFC5-+11] A | (i) 2NO + 0, = 2NO, t

(iti) 2I'+ NO, + H,O = 1.+ NO
. + 20H"
5%, #IbifeTag sieym 3902 s e | Aef@e | (i) S* + 2H' =H,S1
2 191 @76 wiHGs e e (ii) Pb* 4 8% = PbS (i1l q08)
LA 7 |

6. TR FPRMIGI  sPagw | TEMES, | CN-4+ [T = HCNt
(CgHCHO 97 W) f3arw si7 | W (7@ | Fe?* + 20H- = Fe(OH),

56 =31 | NaOH 5ardl B =isrg | '€ GRCAl Fe(OH), + 2H,0 + O, = 4Fe(OH),
oA e GRRG o5eel ggf | MRS | Fe(OH), + 2CN- = Fe(CN), + 20H-
7w, O+ o2 Fre wmem oo Fe(CN), + 4CN- = [Fe(CN),]*

(415! FeSO, T34 (7471 27, 6% Fe’+ [Fe(CN),J*

WRIANG GG 93 Fal 7, S = [Fe[Fe(CN) ]} (=1 )
&% o] 6(N) HCI (e 25—

a2 G Ferae argd 9 |

7. cpibie wae o 9 yrEe e | AWHFEEG | SCN-+ 2H* + H O = NH,* + COS
A ol TR S A 2C0S8 + 30,0 = 2C0, 1+ 280, 1
sl 211 @ wiigs sEEs
o1 et H9E o |

¥ Tegffel 41ed AREIRS (AT PhS, HgS, CuS, As,S, 2wrifit) cilsl 719 HCI 91 H,50, &3t
Gee e 0 H,S (ol me | G50 o s git s s s P
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(1) st WA + 4-5 om? #1990 @19 HCL 5399 + FEEGTA| Aierridog yied e Ram—
e vy Fefs U (Fw wiFREs P woala 4o Siom 70 o | ST AR G S
0B W 590G (I ATAPAIATED) 7, AR wTegel T ke e SToal Sl -
4fos 517 sETEs Gelalens |3 A3l were deiie GrRf Rfivesa s e |

(ii) 90 Gcal Siwll (PG WeT Goig we 79l w72 @ §95B NaOH &3 7l 519
el Fstfers w1 2 | ol wAme el woa s Falf tof sl o | R g s sl
GAIfEAITs) MRLGIARG Harr 2-3 GHIbT Gt w2 | @9el Gasfil) <o yrrel 08 | B A1 =l
ARG s BoifERs Fo o |
2.9l H,S80, -« fafgw « =S g #(3uemarat 0.1 gm iffme a1 fea 2 em? 416 H,80,
Fif¥cn =m Beel e Rl e o971

14l

-

Rk (G

Bl

Fafaant sl

. At sheg Tefam Pl Fsfe

2, NH,OH w39 Bre v we
AT Y0 490 A )
(9f 23 | AP Sied) MnO,
G WISl 24 zepie
e awes O fsfe =m) W
ol wiaeEs SE B
isterE Al T |

. 3R N sFargs sl Fefe

=, Al w29l teerns 9
o | @0 FIETS G (6 T
Teita w15 Siera e e g
TEE G (I € Y
(gelatinous) =53 T |

. R TagE AR Aced e

fofe =) =Fmstesr MnO,
G ST 46 G 29| @3
AT G S EE w5 |

- RO et A (RS 22 | Mino),

CTHITA Siife 28 =iEe 5is o)
i gt e Stmcs A
H4TE ST A6 FieTae B |

ARG

(2Pl

@lai5s
Galean

(1) MaCl+ 1-125(]* &= I"~FuHHU4 +HCIt
(it) HC1+ NH, = NH,CI
(i} MnQ, + 4HCI

=CL t+MnCl, + 2H,0
(iv)2I' + CL =1 +2CI

(i) F+ H' = HF 1
(if) 4HT + SiO, = SiF, + 2H,0
(iii) 38iF, + 4H,0
= Si(OH), | + 2H,SiF,

(ii) KBr+ 1,80, = KHSO, + HBr
(ii) HBr+ H SO, = Br, t + S0, + 2H,0
(iif) MnO, + 2KBr + 3H S04
=Br,1 +2KHSO, + MnSO, + 2H,0
(iv) 2KBrO, — 4 2KBr + 30,
(v)4HBrO,— 3 2Br,+50,+2H,0
(i) Hl+ H,80, =1, + S0, + H,O
(i) MnO, + 2K1 + 31,80,

=1, +2KHS0, + MaSO, + 2H,0
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ol

e

Bttt

" 8.

5. e wHgE N AMEe zm,

BE WaE B Gl e i
e 1, e ¢ ff tegy
T AW 48 TG 5 77 |

B -1 - e e oy

(CrO,Cly) 5 A1ka = g w1
@AW e e w@ A
@8 AT G AT e
o ARSI (2-3 cm3) 57 NaOH
TR Wy B T % | ba
ZeqH 79 41 99 | i S
e ula wWifEs T Pb(Ac),
YA HLH] (T 2500 ST
TG |

. OIS SR 2o G, S FALE

COS = (e F=m gera),
SO, 7R (FHhm T3 9@
TACA) T3 AT (ol 27 |
{21 s sfe =3, 11 Ta e
T |

CIEUAY
(=l ARGEG
1 i)

(IHIRG @
G0 =

iSRG
QT

SAEe

U

i @
-
AliEs

et Al

| () KNO, + H,S0, = KHSO, + HNO |

(i) 4HNO, = 4NO, 1 + 0, +2H,0

(iti) Cu + 4HNO, = Cqu(]]]i -+
2NO, 1 + 2H,0

(i) K.Cr,0, + 4NaCl + 6H,80, =
CrOCLT + 2KHSO, + (&1
i) 4NaHSO, + 2H,0

(ii) CrO.Cl, + 4NaOH = Na,CrO, +
2Nacl + 2H,0

(ili) Pb* + CrO*, = PbCrO, ¢

714 1,80, 93 3% RfEm

K [Fe(CN),] + 6H,0 + 6H,S0,
= 2K,50, + 3(NH,),S0, +
FeSO, + 6CO 1

2K,[Fe(CN),] + 12H,50, + 12H,0
= Fe(80,), + 6(NH,),S0, +
3K,S0, + 12CO1

* g Al AR T W TAPINEG @ (MRS A S dedye R
A AT =T oM B, 80, Wl s T (nams =1 SO« w1 sy S5 5) SoEr
e o o 78 T o

3. TS G 41 SPeTEr (Interfering acid radicals) Sitgs f =t f4fe
AR (2o T R T | @, Qe v e FiEet A SR G
AT il o aiol 11 @a =14 i 73 20 Al | §3en) 59 TTA RBs sreqsErnsjfe
ALPFRCA AR A1) i Breermeffors a4 (2ies T3 F20s 2 |
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o115 11,80, Tz &ii2fier «rR1wr ariafoea S 1 45T | oregd S G, Fis
g PifeTtea G aiefiie AT e $99 |
(i) IEts &=y oA« G % AR 0.1 gm SARIE e R (@ AfmmeeT
T 79 7 TS Q) 1 em? S5 H,S0, '8 1-2 em? CH,OH ot 22 | Fidb 124
Tl 77 9T, ARG 04 FefS s waw «fial orewl = | A @S A, Turd Mafg
(@ITas FE Wiy TEa | '
BO?3, + 3H* + 3CH,0H — 3 B(OCHy)3 1 + 3H,0
2B(OCHy)5 + 90; — 3 By05 + 6CO, + 9H,0

(s 4 caifie wiifTe BowE e oteE Ap HyS0, GHIGIE el (2| 5199 @
Frarrer ffirn T va Haw Rl wedl o s snfines Bofife fo s
(ii) FTea oy #@s @9l A 1608 0.2 gm 713 76yl 25 | 97 70 0.1 gm CaF,
G4 6] @ 5.7 @1 A H,S 0, Glsi Tl 221 | Sfaefa 36 ol fra ofel 29 | BT TR Gl
(I 01 UGA | BT A1 T S et bia o1 e S0 (39 2 | afoar ores fe
T T T (1 T TS I Wiy 4 46 | GE R S 8 YR S 49 e |
Si0, + 2CaF, + 2H,80, = 2CaS0, +SiF, 1 + 2H,0
38iF, + 4H,0 = H,8i0, + 2H,SiF,
(iii) T O T ASrwT : A9cR el A HNO, GIlst a6 39 53 &S o1 291 | =
A3 T A0S G e ST werret g4 cits R 22 | 2o (A AifEE Fe) red
RS TR Rt S e 78 el W 4l O eee (< 40°C) |
Na,HPO, + 12(NH,),M,0, + 23HNO,
= (NH)3[PM0,0,] + + 2NaNOj + 21NH;NO; + 12H,0

WG I3 MAER ST O T e s (bt | PiEes =m a6l (e

E | i) BrEiEE wmBie (15%) GG Syt (Fa0et JagE FEE St @
Pt 49 9513 71 70 Fesa |

TGS AR SPETET T0, T SSETEa goi 11 2 2PFae T S
(s i sdsieg 2 |

23 wad gl : wiw A9 vl SHieYaed AN

araer e 7% T oo o gain w wieE 6 w9 A S A8 g9l |
TASGAY PR Gl SR GTE HANgS 23 3R Sl W T A P | S i SR

+ 3y « RIS CaF, @7 AR Bl st g Gl (I wude @ (rag! 20 i
@ Cali, 97 Tofafors @ HE 0o =1 31 SiF, Toiws =y 9o |
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AT Al e (Centrifuge) @R I Goly B4 (A0 7|2 T30 20 | S=@) SR
TP T i (1 wal 2w At e @ area e wac (i Y@ A0S | e
T W0 WG Yeitra Al &7 9T NayCO, €9 9 S6r T To 20 | fHeifaasd
REGa (double decomposition) 4193 SIS, TEY Bided @98 @ @H Cwmm
TR s fre 20 932 At winPe TamE eifun dieq Teem Hares ST A |

EWIg4e 735 - w19
(TEE))  (F99) gl a4

AR Al oyl Sl S (T B Y9 9l 9| 9B b i
SIS i (NayCO;4 extract) 07|

(1) EIeH S i 2 -

0.1 gm #Afael Sce Sra=ay erad @3z 0.2 - 0.25gm #Ifsie S Na,CO, @4 100 em?
ey AR e divs Fier 20 - 25 em? Afee we caiel w91 291 | (2151 w6 RS 95 itE
SEFGA L BIA 29 | TG HOUE Efgsle S GiEa Geiad $eerd (94 bl Spre
AT | G314 #IiES Sef1g 7199 '@ Na,CO4 @4 fidetes 10 fif5s crivm == | 1l o= g3
AR 31 SIvicm 2 AR ST (U 72T a2 |

(2) epifire Eiifears $iE Frfm ogfe

Na,CO- FlP1 w2 weita 28 Ridnidia Na,CO, 41E T | i SI0% 935 G35 0
9 HNO; @17 3t G0t Sifftia a1 =g (Foam 636) W3z 59w 0 7% CO, T34 (45T
& @ 20 | NO-, 8 NO~, Jata #3197 & HNO, 94 &19 H,S0,, I3 391 7 |

4T TR TG ST A (iG] (i1 arg NHLOH R gaeire sty w13k (o
(OB) 1 T | (oIt WA o159 e wifefirg NH,OH Sife orem 23|

g 4193 (Pb, Al, Zn Bwif) =% Na,CO4 72 (RI01IE 77 7o 71 sk adge 23l |
SNPIGTE T GG (4¥ NH,OH (315l 541 &t 4fed e sisfed 299E Asmal A4 |
TR L0 O 4P T e 21|

Tl WG AR, lAw{EE @ UMD AR e Na,CO, P far wigm
I+ T4l 52 A, Yo N, CO,, 7 fin Rvrrena «8mw1 3ane w9, 9iad difiie ois
a1 Oral e ae 41w | 9=Iel Na,CO4 93 b1 tofas 773 27194 6 Na,CO, a1 AR=ed
TEAN | ;290 2.5 267 Bbw Bl (@36 Na,CO, a3 SARRrS ffdi teft e i s
HAICTFIES Atre A1 A1 “fhet T 1 |
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(3) 31 Na,CO-, e few #idsst «

(i) TR Fore « JHT GO + 93 31 53 @5 W ergs e ARG iEHEee
T3 15t 91 27 | FATE 39 SG el |

(ii) TS 7 : 2-3 cm? WIS @y HOI 9@ =ifée sam o @ fafs shiem
LY} FIGHOGS WA A AR Zn FLLBILARIGY (#18 47] TI—(F1% 97 76 w1 3 4i9s T
AT FIHHCSS 70T (7187 NH, SIS 3104 46371 2o — (1% 711 711 06T 20 (ol |

(iii) GHTRIAETCES st : Fefiores wrg HOl w12t wifEe 1 291 | (ol1S1 SPTaa o1 #ihamt cofe
G TP AT AT s e T el caie g | el i Selate AereiEs Jeeed H 3
T s #nd |

. & @i @ CO, Fisfs qea1a oy U (o111 14 e shed TR Al |

wFeTERlE sjudrac o Dby Reed g9qe oy @M @& | e Na,Co,
9 Na,CO, i1 = wia mwetz Aot #iinss FeCly, AgNO, ‘6 BaCl, &34 R # 31
fefers wimee wrfeERs saeh @fits e 39 @ «iE|

(4) *rfreta fefare wnitrerEefem eidfRei

1, FeCl, fafdws cafdl :

[Fe(CNg)*, [Fe(CN)g]** @33 SCN-

(i) ¥R + FeCl,y @a—1IG A WYsTFel — [Fe(CN)(]*

(i) ®39% + H,80; + FeCl; 839 — ) 915 e SHet®9 —— [Fe(CN)1*-
(i) 799 4+ FeCly H9 — 99517 59¢1, 79 HCI (34t 26 B 24 71l 5 HeCl,
e 96 A8 T —y SCN-

2., [Fe(CN)g)* @ [Fe(CN)4]3-Boifgs 41t gt AgNO,, (1% 719 7t Zn(NOs),
99 T3 @17 FA [Fe(CN)g)* 8 [Fe(CN) ) & Gu:fird 308 839 (30 2 3308 €A |
oA @3 w9 A AgNO, 8 BaCl, fira # 3w a=is 2 |

11, AgNO3 '@ BaCl, faférys caifd .

(a) &0 191 T AgNO; 6 BaCl, TStig Qztse] (9 07 | WasTavs! 219 HNO3
T8 T TN |

BrO;-, 104"

(b) TECHE BusrTe TSR B | 4T 7Y HNO, @ 53017 |

CO4*~ (i &3tel), SO,2- (Wl 7aw), BO,>-, PO, (Ag #¥4 J7), ASO, (Ag
#l 2), ASO4*~ ( Ag 7194 STHTED), Cr0, 2 (Ag #7139 aiiet, Ba#1ae Z5J), 51042 (Ag a3
T, 8,047 (Ag TR AW 1579 ST DI 28 Ag,S) |

(c) TowHR T wAe wysrme ol wa Al |

NO;~
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L AgNO, ffdwe caifa :
() =sTRee) Tofft I A 1Y HNO, @ 919 | NO,~ (@ @eel), S2- (Wl a=et, el
e |

(b) WzTR=| TSR 7 1 =Y HNO, @ Swy | Cl-, Br (432 2e1 TW), 1- (2w 7w),
SCN-

IV. BaCl, fféms cuifd ;

wHETHRel (6T 03 | $0,2- (515 HCI @ wiwry), F- (415 HCl @ &197) |

R @ Bormm @fgfne cuw Sifegnme wereen wed S (R e
LT 2 AW | SR (G CHC YR B F0e ST 1ol o1 ©) Srad 2 s |

24 i e Ty ffEve AR

2.4.1 wiewizs (82)

(i) 79 Na,CO; el 31 1S weih g2t 5w s S0 19 ol AidignEs wad
BT (D] (FOF! 251 | FA0TF 6 MG (@9 29 |

NayS + Nay[Fe(CN)sNO] = Nay[Fe(CN)sNOS]

aFTe! (Sensitivity) : 1 SIS (ugm) 91 1076 &I

5% A= (Concentration Limit) : 1 : 50,000

fate® w3 5 19 G e o3 |

(i) (NN + L) #1301 : =16 (2t6 @ QHS1 eitfSuts Soreizs w34 6 «F @51 734 Ae|

1 9T O AR Tl W o 7= el IR | Y| | I (O Y R W
et 9 W 7|

2NaN; + I, = 2Nal 4 3N, t

A 0.3 pgm MGQIH : 1 : 166000

forotars @Rt : NaN, 53¢ : 25% ot gl |

0.1(N) I 73 : 12.7 gm I, 10% KI-07 w@is ¥ar2 100 em? (0 HAGS 7+ |

WEAT : (i) NaNy @38 1, @9 sy R g8 Basiftne s Ry sieioes Ssffere
e 432 4@ 551rs AT | i ARy ore 7 R 9 18,0,2-6 SCN- Ay
T | arrs Eoiffers s CdCO, R CdS wysfiee 3R $2- (3 9 331 2 O
Cds fara =8t 71 281

(i) =il (Sensitivity) | TR Tawn «ff&w|

(i) THOGIN TN (4 A SGTY AT Ty AT awtaray T 2fez 4|

24.2 AEHIEE (SO4,2)
(i) FEEIPNTG—TBrem Feas A « Fi5A F52e 21 O T2 Aol 79 HCI ff¥ic s
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A A5 P Il S [ehe T o A SieHsd TR FHETE g (e em
e fEnen MRGIYHEsE wHsemd 4407 O 96 7 29, Q31 6% FHRETT S e
) SN FAA! | TEURCAT A6 GIRCT Al WA (R | VIS (S $O, T 8
Zn[Fe(CN)NO) @71 itzn @<fb ) a1 sed =iFis 3o (014 5w =) symifHa s
ffaiEa Zn[Fe(CN)NO| (= 71 S 072t |
Arafiol : 3.5 pgm, AEHE < 12 14000
R « AT ZnSO, G A T T Na, [Fe(CN)NO| @F &l 439 clel Fea
Zn[Fe(CN)NO) <7 =140+ (ofF 41 29
W] - ATEIes @ ATHMEEs 4y 9518 | e gatd HgCl, B (315 s Sle (g e
Tl 54 |
Hg?* + 82~ = HgS |
Hg?* + S,0,2 + H,0 = HpS | + SO + 2H!

ST T e, T S W =1 HO (1] aa SoTaraeina Sis e 5re % |

(i) s oitmwiEs 9 « AFme a7y HCL fien ©ed w91 291, Mo shieia
Gorg {6 Hlsine #E et eRywitoe 9 (@51 @R 921 29 | 7wge Wisil e 2w oo |
15 K I 3 Sl 1 W e s M e R A L L | P Rt e RO

T - SO, €7 szl Ai@leia wiiet-a SRR Nitt 3 simees (Nit! 60) §iiFs
A | #1619 [ Z— 2Ni(OH), + SO, — 3 Nin(OH),80, + H,0

_-OH
Ni
: : SOy + 0y + 1,0 — 4 Ni(OH), + NiSOy
1
T~on

S0, a7 T Bof A Ni(OH), (offm «ifmd féa a1 49 39 SO, B3# 2
Ni(OH),, 9% 9 Tefq 22 (4 Ni(OH), 9 7% 797 Ni(OH),, 99 ieail Wisl 5Rees 21 #i—
(I (T fce aat Wiel 98 Beoin oo 20e i 2h |

TG : ARG @ UTAFTEEG 59 9o | e sfdhe (1) Figae ve HgCl, HRs
BITAA HAlp® 63 SS9 200 90 |

Heafiot : 0.4 pgm, SATGA 1 : 125000

fawtaa : (i) Ni(OH), (ofd #4120 NiCl, @3 % NaOH 97 54 (uis Ded SfF#q
LTI A L A 4 2 |

(i) GERTETEm 74 < 0.05 gm #1410 cm? B snieis wifts adgs s @ fo
A7 100 em? 4l 23 |
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2.4.3. ATHAEES (8,0,%)
(i) T AgNO, 539 (2151 9590 Al Ag,S,0, FHTF #l0y, 28] @ AIEIHFERD
HAGS T4 | SUETHS T ST AW (U0 FIEN 2 €998 5431 e 92 dfet s =
Nay8,0; + 2AgNGy = Ag,S,0, 1 + 2NaNO,4
Ag,8,05 + 3N, 8,0, = 2Nay[Ag(5,05),]
Ag;5,0;5 + Hy0 = Ag,S 1 + HyS80,
(i) FeCly B9 1) 3 &3t caojat) 9+ aract <ot g fogeme) slca g3 3980 @1 |
2Na,8,0; + FeCl, = Na[Fe(S,05),] + 3NaCl
Na[Fe(S,03),] + FeCl; + NaCl = Na,S,0, + 2FeCl,y
(iii) NaNy + |, W9l *@wl : "wereiRoee G gsgae [l 90| errEe e
AAFEREET SRrEere « 2 S MRS AR o 2 )

2.4.4 w0 (SO %)

(i) #i8rmea J=we BaCl, B¢ (1% 41 221 | BaSO,, @ AW 05, ilb HC| 9 ek« |

N#,S0, + BaCl, = BaS04 | + 2NaCl

(i) BaSO,— KMnO, 713 ; eioitea #/ TR (Centrifuge tube) -9 3-4 D] #7704
g4 7 | 971 2 GHIB1 1% KMnO,, 99 S o= (1% 35 | i3 | GFIb1 1% BaCl, @99
% A | AW BaS0O, SeTF AT 994 (absorbed) T (A7 %6 4 | e
(B! 3% H,0, T4 (A5 T4 B0 (@50 9% 9 91 T | 99473 Fo0FEe ILa 7l (o1
AT Gl (AT TG4 S| Gl |

ﬁ;‘dﬁfﬂ £ 2.5 pgm, MGEA ¢ 1 2 20000

2.4.57ERRG (NO )

(i) =7 #{8 (Ring Test) : *APemo s wael e o 77 G8fd FeSO, @ aas @ie
9 77 | Pl 161 e oioe Bita Biea w1g S A 51y Hisirefas ST #fd) - o (4
a1 31 29 | 1 TR R A % A FeT Cofd 23 | 1= = e e weiniE il
o0 A | ARED A 9% eta e D6l | ST G 90T H,S0, Gitsl TR0 20 |

2NaNO, + 2CH;COOH = 2HNO, + 2CH,COONa
3HNO, = H,0 + NO = HNO,
FeSO, + NO = [Fe(NO)ISO,

i

Taftat : 2.0 pgm, SAEEAA : 1 : 25000

TH : Blrare wEh NO, Ry 96im A1 R 1, B w4l 2@ a9 207 [y W0 | Agp SOy
G2 T (@15 I 1€ Br- (F 73 T (009 A |
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(ii) eIt Eeem = =5 (@® T om gad a@ e fenl 55| 9o a
B! eremiaferss wniFe R Grie o9 | 94 9 GHBT o ArieieEe SR cals e s
e (el 5|

Hiafws! : 0.01 pgm, FE@HE 1 - 5000000

Rtz ; (i) 0.5 gm ARMIRR 0BG 30 om? cfEE CH;CO0H-9 795w =g,
S 75 om? g fifEe w54

(i) 0.1 gm o FAARA WEH 70 em? et W T3 TAGS 30 em?® @A
CH,;COOH TfErs e |

2.4.6 RHE (NO5)

(i) e w1l « GRS SETT W6 0 F4 8 G5l FeSO, 42 fiffig 916t 3¢a o
H,S0, (1% T 24 |

NaNO; + H,80, = NaHSO, + HNO,

6FeSO, + 2HNO; = 3H,50, = 3Fe,(S0,); + 2NO + 4H,0

FeSO, + NO = [Fe(NO)SO,

TAWS! 2.5 pgm, SHEGNN < 1+ 25000

Y :NO,~, Br 6 I Boiigs <iiicet 951 #8151 atal NO,~ @3 SR foel wat 2 oy
AAHAG T e e (HOSO,NH,) (a4 2 hi%es NO, [aigs 24 |

HOSO,NH, + NaNO, = N, + NaHSO,, + [,0

Br- e I (% Ag,S0, @3 49 (a1% T2 o1aray AgBr@ Agl Bl 49 99400 53 |

(i) erate R&fEEw : 0 (205 <% @G e eaw w3e wen %) 99em OF Dl
AR wfEe fiS w5 | Srer g @1 o M1 SR gae el TE— At e
0! 28 7— @19 4[4 1% Zn 4193 TS Gl B | Zn 419 oeTa BIAFAIC S0E =i 77 96
0o 00 Mg A G2 ST W FAD e T e g |

HAME! ¢ 2.5 pgm, SEGA ¢ 1 : 25000

TG : WADF wnife Ty qro Zn AREE Reife s ARG ek 9@
e Zn 7T (IR #f3 e Yol 7 | NO,~ areer Ry SBia @ ey eicare w1 2wia 2
AT S151E TR T3ee FHm NO,~ 7 Rraies s 2 |

2.4.7 @REES(Cl) ;
(i) FHCTT B AgNO 5 TF¢1 (A15 T30 78 @ 7518 71 AgCl a4 @4z 0w oG | 3% o7
HNO; @ wur) g a1 NH,OH « 1 |
NaCl + AgNO, = ApgCl} + NalNO4
AgCl + 2NH,OH = Ag(NH,4),Cl + 2H,0
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wilba wtfilee waee w1 HNO; R ifés st sfmam AgCl siefisy 27 |

(i) criffe crraiEs =fmt ; 9l s @msac A 18 = 7R o fas e
8T K,Cr, 0, 5Juw! il s eiereies fffie) i | 70 s HyS0, @il g | Afrsmra
52 f2fvl faem = e e | Rafra sioa aiteca 319 90° o St igsa w2t | =T 15 e o
A3 it B # R aferme 41 T SRR 719 NaOH 806 30a) ST SI90a | @<= A 3rwat
A ez Twe A A1 el (e @lafte (CrO,Cl,) =7 F5fa 0 Sieata 747 e
#q%® %@ NaOH &40 #3gs 204 a4z & 729 = 3 ( (Na,CrO,) 4134 90T | Zejn q0sfa
(RIIG T390 79 ST w1 mraT] i vare 590l el 064 404 | 93 G490 715 0a
TSI ITIF (P61 2 iz TR Re Fares @is <l 1 | — @ ares w3 sitew) oo |
FATSILH TP FFIB] Pb(CH,CO0), T34 (il 71 28— 2o PhCrO),, Wi4st 9] #/lam 7l |

K2Cr,07 +4NaCl + 6H,80, = 2Cr0,Cl, T + 2KHSO, + 4NaHSQ, + 3H,0
Cr0,Cl; + 4NaOH = Na,CrO, + 2NaCl + 2H,0

FAMS! 2 1.5 pgm, AEGAR : 1 ; 30000

Rt 72 : 1% GRRmRA SRR w59 |

WG : F 93 214 CrO,F, Tofd 47 | NO,~ '8 NO,~ disist NOCI Tofa wea &y w61
Br™¢ BrO;~ 419t Br, 7Pt fiof® 23, 1- dia 1, 571 F9fe 92 | B8 - 99 «Ifiwi a9
AT 99 905 1 (02 Br, @ 1, 501 NaOH watel 539 2 94650 wael 0o 971 | g
AT CrO,Cl, T Cly 979 Beoi 21 | Hg,Cl, @ HgCl, RS signerzs) <63 71 | PhCl,,
AgCl, SbCl3 '8 SnCl, W= Wik Rig 21

Br~ @ I~ @ GoRfors «rfiw « »fvwa wraeits Rrg Pb0, 9%k 719 CH,COOH fity Sagy
W Bry @ 1, o9 folfe 21 | 79 Br—e 1~ Raifns 4o vllew o <000 s e @ifie
@G #I ) =7 |

2.4.8 @MEE (Br-)

(i) AFPAA FACAT T AgNO, T (Al ol 771 | e wow AgBr @a el o4 |
221 19 HNO; & =131, 319 NH,0H @i wie @3 5o NH,OH =¥ #i=7 |

(i) Gpirafs@ “49e! (Fluorescein Test) ¢

PRI i3A #1a R = PO, 97 CH,COOH RiR s e (1 71 (a1 2684)
fefe 22 w17 Tty @ricafe Sisie = F60E e 50 T |

AT : 2,0 pgm, AGEI < 1 : 25000

et pefer 1 1 : | S PReE EEAR wad tefd wa Sits B e el
s e =9 |



g : Cl- & 5o A1, 1- 99 o R 96 eremy w1 KMnO, 91 1~ (5105 (9
geifae o e za)

2.4.9 TEAre(Re (1)

(i) cpifimem 9w : wae wae smeEd 2-3 B CCL, 31 CHCl s 4 21|
e cHG 01 e e s @53 90s e 933 AT 8 | e WE A 29 O 14
Ha @ FeEs o e @ 999 CCl, 97 990EH 54, Sfes =ifae 20 10, tefhza |

2Kl + Cly = 2KCI + 1, 77~2j</ @1 |
l, + SCl, + 6H,0 = 2HIO0; + 10HCI

(i1) 3515 #ARept : #{0 (TS 93 b1 WifE=s Ty Tl e | SlaAd 9% G 21 (0.1 to
0.2%) AERGS FB16 @ael (17l T @30 9P D1 10% KNO, =t fiféle wg0— g Ao 3¢
419 T |

At : 2.5 pgm, smﬁlm 1 ;20000

TG : WET NO,~ , 1~ (3 &ife 33 | et |, %15 «a e Teraeela wiber cnel 5=
oA | CN- g 9519 25w AT E=e Siime R Grvies 23 4omd ) CN- 3@ 22 |

2.4.10 GraiEs (F-)

(i) TS w1 (Benzidine Test) : AA5AwE 0.05 “if@me w14¢ g 4-5 @01 =6
H,S0, it otes =g | 9<6fB 775 Fisater @ (F61 wei fag Fsfs s ©oe 490 | stea @bl
wrgv G eigrel T T e Fefs SiF, s wers A Rt o ior H,Si0, tef
TR | @919 8% STt ST G o wE W 4 celieTieeE @ @t e 11ge | 2 (D
SR TRE0es [HHas Gri Q9 ST T TeTehal IR (el E T | 91 T, 99
(b1 aafdifem e @ T 1 7™ CHLCOONa 899 oM | et quss &3¢l il T

At ¢ 1.0 pgm, 510 AW 1 50000

e @3 5 (i) 10% CH,COOH BRGS 1% 939 — ) (o Z<0e/d &) |

(i) SoTefera Wt #2¢ : 1.5 g R 30 cnd wir §3hge 01 oW bl NH,OH
EL Mﬁﬂﬂlmﬂmﬂﬂ 10 em3 %6 HNO, @3 7y (664 7 |

: iR =it e bR wnbie spmafmm sFauta A [l amE

ﬁiﬁmﬂfﬁam e H,[SiMo,,0,,] teff swa | siicils wiffe g FEmemi e
. o (ARl St wE A1) @i & aiEs o gaf e e agn (o T | 99t
e WErATeA g6 i o |

wiaraifat i AEees ofmw 8 @0 2 bl AT g94 908 9T
ot R canett | R wraets 21 atet (20 2o 20 1 | Rt 4fe =G pisicee @2
S{sims! T4 T |
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ArAME! : 8.0 pgm, 56F SR 1 2 6250

e w2 < 0,07% Eisarg shifFsifas =mrEs 97 5@ 539 @92 0.35% Zro(NO,),
93 G 539 S dt 5 sl e wiaem e o0l | = s cnfie siee Dol
=] Siwpizce [HorEs vdlew 9153 |

MG  EACHIAN 5739 Na- S Gm ARwiena sl wis 2089 lake (of w61 B
A ARG afoe ZrF 2~ 0of 33 | %) ol 96 2w 508 a1 |

2.4.11 &35 (BrO;)

(i) ARVTAE T AgNO., T3¢ (3171 T A0 AgBrO, Biss 5ot 7S | AgBrO, 71779 &e
8 ¥TY NH,OH (% 53, —T=tel (Hb1 it H,S O, @9 &2 19 907 i 204 7063 AgBr
SIEETA 08 | AgBr Q09 515, NH,OH @ @391 |

(ii) MnSO,~ @GS #iFrwr! : @I5| A o Aamwarm 729 T, 2 ol MNSO,
G391 (P 998 GE1AER 2-3 BTG oW g0 | A 3l T, e b (iEEs e e
SR CH;COONa (1% 594 | Ui Ares @l 41 calenna SeifEfs e waca

Heafwet : 30 pgm, 50 Al 1 - 2500

e ¢ (i) 2% MnSO, 899 2(N) H,50, «

(i) 0.05 gm (IH&GT 10 cm? CH,COOH ((APrr=) « Tage T2 90 ¢m? &= @l
T, BTG TE (B0 ol |

W= : ClO; @ 10, &9 W6 a1

24.12 itAiees (1057)

(1) olt “(SrT w0l BaCl, 49 ca1et 91 21 | Ba(105), 97 ] 420591 9108 | s
A1 &9 6 w1y HNO; @ 9% 0T TIge 23 | Sierme] #Ifaael 31 S fdars AR 2o
PR B B0 (4T 24 | WzTwe S HC 9 B3ge T4l 201 @4g S @61 CCl, 31 CHCl,
G140l T GRe1E -9 CFTB1 Hy SO, e 38 #1Y Wt (7l =05 ATl 27 | CCl, Al CHCy
@A (7T 20 (ol | A H,S 0,4 el il 4 ool '

Ba(l0,), + 2HCI = BaCl, + 2HIO,
2HIO; + 5H,80, = I, + 5H,80; + H,0
1y + H,504 + H,0 = 2HI + H,80,

CCly 31 CHCI, W= S1=1e 90204 2 1 wrael sl in Rl =00 1- Tof w33 1 wowty
Cl, &= Cu19) T T SR CCL, 71 CHCL, %3 (45 2041

(ii) YCAFAICAT *1Arw1 < 3515 Fra a6 =6 w15igers Gom @ Giv] 5% KSCN =9 fm
T ORA G GF TN WifES AKEA q0em 9T GBI A | ST e Wie B 29|

6105 + 5CHS™ + 6H* + 2H,0 = 31, + SHCN + SHSO,~
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Atalwst 3.0 pgm, 55T HE 12 12000

(iii) ZRretrTai S e-9616 e o6 « e S 599 @ @61 = b e,
G D] 16 T (0.19%) '8 G #79 iRrelrmTral s G | s e e tef 5 |

sAfast 1.0, gm, Mg F0 1 2 50,000

TG : HyPO, W oferellé 10, s RefeosEm, cRsE R @ in e, &
Rrerifée =3 1- 1o @

2.4.13 ATFHATED (CNSH)

(i) AgNO,, T2 FPwia T3 (20 A4l 43 @9 46 AgSCN Siseins (78 | SI4sTaee] o7q
HNO, iyt &g NH,OH 93t i1 | Sistareic I(N) NaCl @3 599 TWea ceioie AgCNS
Fifam 98 NaCl @a #0093 AgCl=iereee] (ol 29 | % el A S PREs e
ARG | 1 270 | 20 e JFgere =g HCl fft smfHSh o3 @) sEeE
FeCly B S B! Gblicat (a2 1907/ ameta wad Tofd 2 | F- a1 Hp2* (eiiee g2 9903
2|

NaCNS + AgNO3 = AgCNS + + NaNO,
AgSCN + NaCl = AgCl+ + NaCNS

Fed* + CNS~ = [Fe(CNS))2+

[Fe(CNS)]2* + Hg?*t = [Hg(CNS), ]2~ + 4Fe3t

793 : PO, 3, ASO,3, BO4 -, 1043, 50,2, F-, I, [Fe(CN)¢]* HeCl, 93 S8,
LT, DIABIGG ergfe (e wife Jore @y w611 @2ee) g AgNO, @l T SHETws)

Tof% %0 01 {9 A0S TR, 9T O Bl 0 79 HNO, e g0 NaCl Hapia st Grisis
509 | GTTTA HA *[f SCN- 776 LT3 |

(i) wirfSaeneiEe R : =6 @b T @0 GEe 599 ) 9heE 9 @Dl
ARANT T4 1% g | I TS Y 49 B AR 2 |

TAWS! : 1.5 ugm, 95 =1 1 : 30000

e | 7errize e R e |

TG : FETIRG ¢ YIS 58 799 FiE 50 1 HeCl, 93 sl g sea o
4 Arge a0 71 |

2.4.14 (FTHAAHES ([Fe(CN)I5)
() AgNO, 39 “FPamm g3l (AeP A AgylFe(CN)g| Biusesse] TOR 0 | S4E0
NH,OH (® Sm{4) ((fairtizs zre i)

K, [Fe(CN)] + 4AgNO; = Ag,[Fe(CN) ] b + 4KNO,
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(i) FeCly #10 : ~{G coth @ i1 wifiie 1 e 7 7 992 9% @D FeCl, g
Qe g | iR Te W (el |
K4[Fe(CN)g] + FeCl, = KFe[Fe(CN) 1} + 3KCI
Aame! : 1,3 pgm, S5 Akt 1 400000
TG ; WuTE Wielag Rt @ 15 HCle w4 Rrg o1g HCl's HNO, 9 samy |

2.4.15 (RRPIHIAIES ([Fe(CN)gI*-)

(i) AgNO 5 73 “(TIma1a U2e] (U0 W11 A [Fe(CN),] ST (o 9503 | iesrsm)
NH,OH &3t 93917 ( (GRaismi=ias gos «Aw) |

(i) D@t g *1Fwet (Turnbull's blue test) : Fe*2 @3 3102 [Fe(CN oI~ a7 Rl st e
G ST TS 20| o dR NI 9 20 "Turnbull's blue! ¢ @41 78 KE!
[Fel(CN)4] Ry I8 @7 "Prussian blue” 20w wife &1 =37 |

FeS0, + Ky = K;[Fe(CN)g] = KFe[Fe(CN),] + K,50,

AR ™91 (2005 T (D1 “iFrman a2l Fm 3 9 (D) e ol | 15 ST Sl
T 76 TS 53 |

Aafiet - 0,005 pgm; 55 A 1 : 100000

Rerss « afn 7199 FeSO, @ 2Rufe wifia aftnsmmize (3%) & sk R
IR T8 g i < | 1 Fria 5 @el 7Y HCL A1 1,80, « Wae aisieal 20 |

TG : Any AT Fe+ [y Wb g Rt wael eitargsica 2gs w3 Ry WG|

24.16 AW@E[BO,;*, B,O,>, BO,]

(1) 911y H,S0% fraligs wtenres #(80m : w5 mradmz folas og 7 Saif) feiEs
(@M B(OCHy), Fisfs a1 | «iSmticeia e wice e [l sl 4 sivaer 12 fi
Fafee b fofe 22 | am PowE S 4@ fMeize e siqe fam e |

TG : ASIE AT T oAl e @R [y GG )

(i) gETenifmEfE @t : 4FTEE 1-2 om? feme gad B oEsE 1-2 G
AR @l Gl A 2 | At el Rt el 4 3991 |

A1 ¢ 0.06 pgm, 55 T 1+ 833000

Reta® : 0.01% g2renifFefm w39 siv H,80, 41

T < oMY H,S0, 99 THffors aruiiEenm @rama el Tie qued wive @i
e @3t Tof e | Fed* fg 951 «Remy 4(N) NaOH =41 #iSimia gt b 53
Fe* ¢ 2, ClO 3, [Fe(CN),1* 9t NO-, g 551 1 N, H,, (il aed iy wioca 7l i
FerE sl Renfe @31 F- diam o H,80, stam BF-, (97 23| q3em) SHms
Fafg oz =41 |
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(iil) REAGIRETEE Wt #(8! : ww $1 7139 ¢ T CaF, 97 P 30 Gl
o6, H,S0, fita (512 @ #1947 e o3 bl g stonos w4 g e R o (=
11 ) 41 29 | it e e 2 | SRl BE, Geicd w0 P [ e @ | Cal, alisl Al
3 T B AT A Wl et a1 S @nand A @reiered SeRiE e @

2.4.17 @10 [CrO,2]

(i) “irsifirs w1 & « A9 gad @rg H,S0, e wife s0d 2-3 em? SoiiEs
SIS C1] 91 23, G973 SRR Ho0, T3 (TR 201 <. 160 g | Bl Terd
ST G A5 e 20 T | CoranE el s s (SR S 94ge J A
w11fG) S ] SR ST S T | G3E] 16 W Sl e o |

H4Cry O + 4H,0, ———> 2Cr0; + SH,0

(ii) Gi% Fenize widienze “aml : 9% cHio! S [2N)H,S0,] @b T =5
ol FW 9 9T GG R GrIF | e @l 53 Se 1t |

AWl 0,25 pmeg, S6F AW 1 : 2000000

ooEs 99+ 1% SyitiEe 539 |

T ¢ (i) Cr¥ a9 uie e s@ @it 9 e =3 3 o e

(NaOH + Br,) <13 21l 2 Stagt wifefig Bry (v S fign wace 23 |
(i) Mn2+ @ Hg?* f49 9619 |

2,418 ¥ACEEG [PO ]

(i) st fatet ot s 720 fed gad w7850 : MpCly, NH,Cl @
NH,OH 93 &ty Gaeefa et aionapml fad €6 | Mg(NOy),, NH/NO; 938 NH,OH
7 1 GG e AT A5G e 739 9911 23 | 0 (F GRG0 #0es T
(151 TR SETEHIS NH,OH (15 S0 #iWl S4sTw 57 |

Na,HPO, + Mg(NOy), + NH; = Mg(NH,)PO, ¢ + 2NaNO;

TEY : SAED (AsQ,3") G A STl Tl A | i Frats iR et (e
(ol el (2 A SIS Beim AgNO, #4r '@ 79 CH,COOH (1% (e THE0
YT T (A PO,) T3 20 T ST W02 SIS (AgyAsO,) 2|

(i) utEifatst wfemuet gaut AR « TEs T + 5l HNO, + wiffi Al s
My %1 A1 Sl S ZER S WA e e #oG |

TG : D GFE YT Aere] ol @ TeiTe = we (lbiE | FEEs 2o ae
ofa 01 15% Siabifas wyie apiw s [y aaE et o FEns w0 [
0T | SR T Aet qas S S Rt S S

46



ST EE T (FIGIE HIeS T4, TR STe] St =y S F[rsGa CFog v Surms)
0% | 93 9= PO,H - 93 ALl AsO,3- 93 Seifgfs Fme =3 |

(iii) wieaifera afEEmet-aafEien «Fmt 9o @i sifFHSn wEs w39 9 e
(ATl Aore 7 | 9 GG SutenFam 9fFanet T3¢ (@6l T4 | 999 O S99 g4
TFe 7 T30 AW 08 T | 161 TR G2 (A1 g 9F @D (EAfETerET 7539 8 @3 RHD
F=#{@ (MG wnfes @3 539 araeld wel e enfam smbums | T8 1ued Sysrme] )
T3 e AN |

Htalnet ; 1.25 ugm, 559 91 1 : 40000

faeptars : (i) SN SE0es 999 : 4.5 gm [{EEE 6 4 cm? 516 NH,OH 6 cm3 &
(1 TR BAGS g7 | 12 gm NH,NO, ¢ T@ S gauds =wiwes 100 em? 597 |

(if) (AAF&ER 39 1 0.05 gm {FEF @ 10 em? e smEbs snifiv §9ee @ e
T8 100 cm? g4 |

WG : PATFHETEEs (T GACD S 903 (@A tien g tofd T3 vat s RefRe zm
AferretT g Beom I3 | B0 Q4N TAFG A6Y YA T TW O TERFEEILE T
THECHFOl A ) %3 A | G (O @2 AFPE 4 SR | SefEn @ BifEet asiaw
ot wea Ry 1 59, et =i 1 s 9R[ues rags T TAs Qs o9 1R
T (AsO,F @38 Si0,2) Riga st T80 A[E A |

F-, C,0,% ¢ H,0, g 96m |

2.4.19 Fiferss [Si0,2)

(i) e htEaEe 49w : a3 Fam Gfers 6w 39 6 b FaiEe 3 ;1
AT TR wifEaene sifp H,S0, Ml 28 A1 e @R 97 79 27 | 9313 o1t sieit i
WHAEHGH BweTs e ubre ey (=il rem s o @) veene ol o G
(BRIFAIZE (SiF,) 7t sl 271 163 aMiiera SR oA oitas ot @& i5! e 430 weETd
(EFTB] SreE G ST 20 T |

SiO, + 2CaF, + 2H,80, = 2CaS0, + SiF, t + 2H,0
38iF, + 4H,0 = HS8i0, } + 2H,SiF,

(i) st Afermes— @iEien o/t wraca s g4 P Tt g8 5o
o[ TAOS G | A WY 1 T SieT N |

Healiwl - 0.1 pgm, Sog 1 1 : 500000

s Tt e YA6EE e |

W : Pl MIETI0es @ THEREAreT 7o @R ears uife 6 | PO, 8 AsO,*"
frg WO |
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ffermiTapraias #rmm alie s aera @] Fice «f7 wae PO 6 As0,}- a7
GENER e

2.4.20 WS [AsO,3]

(i) sisiTsEm WIRGE ey gad o5 - et e W YdE e S | M
wuEr (o 0 Dl (sl ©eim AmiEres MgNH, AsQ,, 6H,0 S4erraa A
PETerm “iRdE a7 @ w7y Wil i $re @ e 0 @i T1 2 | A ST wlee-
W (AgyAsO,) TH (o7 |

Rt : TS e A dmmE S |

(i) st Fete—siEmgtnes Aemize A9 g9 TSt YA WO AeEhRE
e <t st w20 fiad arm A MgNH, AsO, Sgsre| Tof 71 78 sz o |
BT (R0 AT o719 HCL @ &Ttg® <531 2911 H, S0, 739 fem ofm 307 AsO,3~ & As0,3-
eI =) =1 | g SR H,S0; & Tl SO, % Brim 74 391 291 | @asia H,S 5
BIETA] el 221 | AsSq @ &3]0 SHTTEe] 7% |

2.4.21 SGEIES [AsO,3)

(i) AgNO, T3 203 599 (40T T80 A AsQ, ST (OfH Fa | ST+ 379 NH,OH
& HNO; @ 7901 |

(i) PR R A5 b Rerms @ie T3 oW THrEe ol 7 A1) @3
HACE ST (01 A0 HNO, vea T eem 7am 7= [Hams @il S 1m Suscns] told
0 | [SIEHAIEE @ S5 #1el] |

(iii) oI5 HETCHE B4+ (sl G0e CuS0, 799 (A5 F9651 779 5795 (Scheele's green)
TET B0 [Cuy(AsO4)y xH,0 a3 CuHAsO, 2T e T4 23] TofF 20 | S4rme
NaOH #9t4 (FiBT 4l 28 9T ARG 72 93 8 am SEiRe (Cu,0) Swsied 22 |

25 SyfeEfm P o fem @

TS WA (TR, B S e SaEfene o enkie v FRve 3 Fie
TH | TS TAee 4 YL #IfFEe [ a9 A ord FeCl, 549 (419 T8t 9 &
Y DO T Al | (R Pl SRIZA S, #1121 % SRe Ta S| wad R S[rwE
AR Tl Pzl Sifs 2o =riFs wes FiFes s 0 3w |

2.5.1 FHEG € IARPIFEG
CaCO, & W@y 5 Ca(HCO,), 6wt 414) | Ca(HCO5), 97 St @ae syeaifen g
GFG1 GFRIBT 1l e CaC O, Blefiee) 231 |
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EFEED ¢ FECET

& CaCl, 99 9% T CaCO,
a7 e T g | ARy
EERE R HE R R e T EEl

Ca(CO,) THeT®e | G2 GyeTms|
e CO2- fiffsw »i@w w31 2271
A : CaCO; waeTwel @i
A o D sy
H,S0, 19 <551 21 w4z 30es) ]
G TG =vant fef# i~ st
TN o e s
PN F 9 CHIB e
T8 Na,CO, 739 2T | (o 72
Bl | ] 3Z 27 |
Na,CO; + CO, + H,0 =
2NaHCO,

HCOy~ (weemprafemes 343w
B |

GIEE Ca(HCO;), 99 &34
GiafeanlemRaimiEr et
1] 31 2 | YT AT X
A |
‘Ca(HCO,), + 2NH,4

= CaCO4 ¢ + (NH,),CO,
wEE @y HCl @is s
e GAgT TW| JTIHCAE
ALH| @ A Fefs 27 8l G

- [ A B R T
Citam  RfEmm weigfE
R SoifEfe fow o |

el < 2.0 pgm, siiow A1 1 ¢ 25000

TEW): §2-, SO, 5,042, F-, NO,~ &gl fay w6 |

T 839 £ 0.1(N) NayCO, 734 998 0.05% (eracslfE a3 1 : 2 wrjols R <
T4 =ifew1e o= fica w34 7 531 2

2.5.2 DTG @ AFHIRG | S @ AFRPIET 31 TGS @ AAIEEs
BT Fridsjfens Sidtma Soffere wem e wireETelfEE FAgearT @R
Fom 25 1 oo Boma 4 oot B Sotfus A e #{arm g 205 ST S
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fA5fs ST (H,S AFREES (40, SO, Hiwwis DTS (A0F) FrEms (2@ M Co,
siiETE A e {4 196 |
5%, 80,2, $,0:% &F "20-30 WFER" 11,0, Fal MEwenT (quantitatively) erifare

A SO,2 Tof 78 | SO, wifFe T (it o717 Fsfe STl

w4, Solrad PrefEcs SEEGT FEeacd T e "20-30 SiEeErE” HyO, 799
19 e AETE-AY T Adatae #7 ag i @ $0E SEED (4F CO, ffs
walA] T | B TS Tl AT S A T AT 20000 54 5,047, 10000
%9 50,2~ @R 10000 7 82 7 TeifEfors | FIFTES Beifafers APma FNTFAAR G
TUF1 2.4.1, 2.4.2°8 2.4.3 SHAGA #1907 T4l (Y09 #I107 |

2.5.3 Wi2RiE5 @ ALHo
TR B0 96 AT [2.4.5 (i) (T4 ¢ et R (2.4.5 (i) 61 AR
G141 AEGTEbG g T4 T |

wIhRGa SefEfscs alahme Fwar 99 €06 | ARGE TR v AEEEie
s Fare T |

o dfdat - 9 s A
(3) T AT SIS @ w1 H,S0, (s a2 coibicl =1 1 #10@ i &= NO, 3@ 20 |
HOSO,NH, + NaNO, = N, T + NaHS0, + H,0
(i) w4tel G 6 719 H,S0, e (eibie 2 o 4l NO, 1% 23|
NH,CONH, + 2NO," + 2H — 3 Ny + CO, + 3H,0
e e dfu gl s e aftum sraemr gl NO,~ 9PiIehe 2@
NOy~ 0ot 20 T NO,~ 1 Atere sk affbar & NO 4~ A8 FAigsae 20 et A8

e | wlgHd NO,~ I8 T30 NO,~ AGSACTa T Tor AdUw [2,4.6(1) O] 8 YT
fafiar 12.4.6 (ii) (4] 391 28|

2.5.4 @IWIRG @ WTIERE

519 @8 Wad A SEFS Na,CO, Faflers 2-3 cm?® sl fo: o sue 1-2 em?
CHCI, 91 CCl (T+ %1 | 931 45 GH51 Cl,y e fin Swsgeel A e | 18 B @
T ATeTRneE BTG s v | aTm e Cl, o e Rl it 40 L —as
T AR A8 (AT (A A Te- A 27 | Zaie duifie 7 o @mizes w6 | asiE
M AT 2T (T, O (AR 2 SeE® 20 wierle-<(iS) 71 20 OO WA 4IRS R

Ay TGRS i W Cl, 51 T e @i AR i qee 36 T @

AT | R aatsEE WiEfe Cl, 58 T2 9] Tee 73 |

a0



217 + Cly — 4 2CI + 1, (@54 716 67 W
Ip +5Cly +6H;0 —— 5 12H* + 10 CI- + 210, (3539)
2Br~ + Cly — 3 2CI™ + Br, (#1(e7s (il 054 w7)
44 @ Cl, &7 927 70
Bra +5Cly + 6H,0 —y 12H* + 10CI- + 2BrO; (38M)

2.5.5 (@HITE, @WET ¢ Gy

T GG s e C1, w1 i et (712 4) AR 00 SIETSiES @ @RS S
T4 T | (FIARSE SRS oA By bl A1)

TR o 99 = e 519 H,80, « ifEe w0 st s (Kl NH,*+ #39)
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