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e;t,-;-,‘ mz,,/,f_, of halEfilled and full fled rbitals.
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EYLICAL AND. TYPICAL Ebi MENTS R : R
. .- Eloments which. show étypicaf ' . e

: ! cal _properties of transition . e T
trausition glements - . . . on elements are called! Ly

Wil

; Elemenuts whiclh oo not show typi l e gf ‘ ; ar '-
) ) / L0 08 SAOoW Lypica. p. crtics gf transition clement: : : .
typizal transition elements ‘ ‘ Lo - =4 Calde m"”-‘ -

-

.

.E.\'y/mm{im; | -~ . N
_ Group 1B include Zn, Cd and Hy. These elements do not liaie par['fa.”_u filled
+ -d-arbital in alomic stale or.in their ionic stale. Mm;"euber these e['t."melnis do wol shoe

. ._lyp:'._-a/ pm)Pdrll’l."sf_({l'-l‘l"d!l’SiﬁfH.} e/uincnls excap | CUJH;')IQ;\: j;,,-,m,(;,',,',.. _ . T
Simfol‘?z"ly ‘group IIIB clements include Se, Y and La. These clements do.not”
,slz_‘t_)_uv Izypica.] Pi-dper!ies df transition cler ents. These m05t]_¢; exist as tr;positive ions. |
-I"."d”.é stale their d-orbital is emply, : . C
_ Hence elements of grou;-r‘ IfIB _a.n.cl B are c‘a”ecl non-typi cal transition
. 1‘&_]emen£s. While other clements a;-e ca”et_:l fypica/ transition elements. —

Coinage metals include Cu, Ag and Au. These are typical transition elements.

Bemuse Cu®* has 3d ¢ configuraiton, Ag®* has 4d Y configuration and Aw’t has
3d° con iquralion. ' A C :

-

_]\rulu: : o E* S

R ﬁlv’m‘[g:{_e‘lé;sﬁeuI.«_t"_?iic/ua’e Lcm[/muic’es and Actinides. Titese are ca”ec] . mner

‘ ! ransition cleironts while d-block e/emen!s are called outer transition e/er_n_{.'_{{fé_..'g"“

PROPERTIES OF TRANSUTION ELEMENTS o 17 T
- - . 4 L Y A
Due o simiter electronic currﬁqum[frm, quns:f'f'rﬁr -,nggﬁt 2 “shote many

similarities. . Y .73\13‘3\-‘3“’
Ie, Cr, No, Cr, Mo, ALr, l\’lv, Ta, Th ote. _
b .Tlu-y are hard with In'gl: n.p. and [r.p. - . ' i,
o T me are gnru‘l cm‘m’udnrs,ef heat and ele('h'.-'c:'ly ‘
. T 7rvy /:urm u”nys u'illr one another and witl ¢ ¢lemedts
e (;-.'ru';°¢r”u, Ilwy .-.-'Imle variable valoncies
7 -l:-m'r r'm;a' and cumpmmcfs are coloured in solid as well as in solution /.:u-a'»::.

t 'f.lfpic'u/ {rairsilien: e[unu'nls Imm.- al /mm! e rn/nm'uu’ n.vu'lnlum slalo.

Transition elements show j'a//owing genera/ proparlies

1. Rinding Lnerqivs

. - Transition molals show gn;n'l muclumicn/ )
| properlies. These are hard, malleable and ductile. f*'-b_,_
The hardiess shows that these frave strong gt
melallic [rum\’iu-g. 1t is becanse s-cloctrons uf ' s.,:‘g,\
"6:‘;1-:.‘-:- shell as well as c'l-uk'rh-mrs"'n_l‘ inner shell 1:&':“’ '
NI [.r].'.‘ ;'ur'-l i l’-"l.hri,], . ' I:u i;
n "l Aransition sevics, binding jorées increases i a0
| | f:-mu :'cj{ lor r:'g/:f uplar middle ars! then decreases. .!ﬁa SRS

7,2 1 in Dontrerar inseesriner --/':nrluu'r‘-_--lu/m‘h'nu:" fCrenses _ ,
npto VI and VI group and then decreasns uple group 11,

In (Iu'n’] dransirliont seitie, .-Ivf'u./fu..; /:u'. TR LT I

Iquch lmr..f:.'luu. Jn.- 1o
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o They are all metals. Some of them are r-‘{{:*j}%mpor!mﬂ m tm‘]ushy .. I,
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_...'.\L dtiveg word Doiling Doints ™ ' '

' . ”n'sv ,mt'o very Inqlr R mn’l h. p. :'Im- lor string ['m.x’m.; lmm\

- l ”e /hn.] ’mml mn n k. u;-!n mn,”ﬂ |th !,mu Ju'nl-'ulm"- IYRY mmlmmu il ”h'
'm :

."’.I serivg, Il s diee fﬂ inerease lnm/mq jmu’s wprfe mn]”u wned I’mu rlkum.u
u}i’fv wind, -

Melting zaris {°C)

"3.. (‘nur[cnl Rudii an-d lonie l\,(ll"'; . -
At the start ()f series, covalent radii rapn:”: }ﬁ‘ \ A
: )

N _c’ecrea-c and then become alnost constant. 1%
N

Al the um‘{u] sorivos covakont radii shows o
"stllgfat increase. This increase is bocause,

-at the an nf serics, inner d-orkital is contracted

© due to greater number of olectrans and it has o

N greater shicle '/m 5 c.j]«'.’d Thus outer electrons are

moved away from nuclews. Hence covalent radii increases

N cruu‘lu “Hy nj ionic radii v 13 not muc’v mgulm-

'!.i" 2
-.4 Parmmrquebsm
* Sushtances which arc wealkly .:Mr-:ctcd by .m mm nunnetic ficld

' . Substauces. .
- While substances wfnch are weakly repelled br stmmr waquetic ffeld are called d::un.:ac:mc
substances. . "

I ’m'mmmuu behaviour is um-.ccl [u; uup:mm’l el hmh. itis b uuur-p, maoving o
e’uclrcms have magnelic moments. When clectrons are pmrec'l their magnetic
‘. momenls cancel the ¢ ﬁ'cl uf each other thus the substance lmcomu c’mmaqunhc.
- However, rf the dlectron is cmpan'ed, it. shows :ts magnctrc _momentb. Thus the

are called paranig ncﬁc

sul’stmu.c hacones pai amagnel:c. ,

_‘ Magnetic moment of a sulrstance mcreasw w:ilz
unpan-ecl electrons. This maximum pammag:@ebc moment is shown b 1 Fo’t and
Mn" ulnle it decreases on both sides of llwbe ions. It is because these ions have
maximuni tmpau-ecl clectrons ie. 5 eac]z On both sides of these ions number af

:'ncrea:.e in mcmlmr Of | o

zmpau'ecl electrons c’ec'reaae:. lo zero llms paramagnélic lmlmvwm also decreases.

0 - e

=5} lon 3d orbital * No. of unpaired v S I 1‘
% electronic stucture |  electrons. ' ' . ' v i

-

Observed paramagnetic
+ moment - .
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':'-- M‘_ﬁﬂ'ﬂﬂ r.‘lcmcnfs . 4q ‘ Ll & 02 Serou

“ )\uluhm.- \I.rlv R
lum-nlmn u/uuwn!s .-:/mu' e mlv/u u.\m’rmm clale, 1t is [ruumw n’ c/u«,hun- uf '

mner -o:[ntal are a/so mvo/uec/ I hmis el - ael don to outer s‘-e/ecbmfs Due lo
.',pre.s'ence of’mge: num[:e: Ofﬂl‘lpd” @J Q’L "0 tﬂ s¢ can '-T[?OH.‘ var ralr/e va/encu
a.g. All elements af 3d series Jmn az uucfatmn ¢talc. of +2 in ac/cl:hou lo

b:g/arer o.\rc,atron e:laiee , ' . _ ce
. +2 axidation stale is produced . ! ' '
- due to involvement t.f s-electr ons in lmnc,mg T ” Ol
K . ation slates 7
- I or Inq/uu oxidation s!ﬂlc.s, d- u/mh NS a/vm Se [Ar]3d'4s® G, 5
1
s lwccmm involve in Imm'/nm : ‘l; {ﬁ;g;ﬁ : : : .
L First five elemeits ‘show highest f;’ E::]] gg;:ﬂ. 2 3 4 5 6
"‘f. ouclafr(m state when all their s and d-electrons Fen[pu-] 3‘1:4:: : : : : : . : T
© " aré'involved in bonding. After Mn number of g:’ &3 gg.:: : > 48
" oxidation state decréases because d-or l‘nlal Cu [Ar] Sd::ds 3 2 3,
f ” up with electrons and j:_'w unpmrecl elech "OnSs 1 - [Arja’d il

-are m.rm/alwlc ﬁu bcmclmq

6 0. Color

Trausition clements and their compounc/e show colors. The colors of these
v.'uln-lancee is due to d-orbitals. ' '

Dieri il hemd ﬁnmnlum, d-on ln!a/w nf Iunrsr!um clements.are sp/n’ up into two

- sols rlf Qierqgiy fovols, One set 0f energyy levol has lnqlwr cnerq J than other.

. “”Iu'n /u]lll ﬁ?llb, o clur.limr ur lmﬂm sol uf cnreragly lt’l.‘(.” nai ulhml’ UJ?L'IJU
mm’ it goos lo /nq/wr ceneray sol nf d-orbitals. This is called d-d transition. 7/11::,_:7'
enarqy c] /];z.' ce [whcccn {teo sols of c/-m[nlals varies fmm jont to ton, T lms ccu.lr ton
‘absorh a pm!n:ulm sel af wave/engl[m while transmit the remaining sel af
waveﬂ-nql/r-. 1 /me il give ¢1’ f];.u enl «.n/nm lo (.’G(.IT fon.

eg. In [Ti(l 1,())(,/ , yellow light is abcmlrec! w/n/e lv/ue am/ red fight are
b-anmanr/ Thus the solution nf / ﬂ(ff oO)(, F il slmum vmle! colour.

-

OO- d-d transition aﬂef ) O@ : &

absoptlon of AE - .- AEI' [&
(oY) 000/~ gﬂﬁﬁ o

. VL__":".._;;'.j.—..._'_......_._....‘ IR SN Br\‘;‘;e\\\\nb

el
' 7 Inhueh!m/ Compounds '\?\\ \a\\\s

- Tragsition matals have close pm.Lecl slructure in t%l;u.k interslices are present,
Swmall von-metallic atoms ke H, B, Cand N can enter into these inter stices and'
ar’qm[wJ on !Iw sur, ﬁu AU af melal aloms fo ﬁn m inlerstitial uumrpcmm/-: These are

00.000-

mm-~.hm Inmm'h ic in nalure and do not a[wu the ks nf chomical combination.

bcmwlmwe !lmy are a/-u ca "/wf .-n!ut.z.hlml alloy. Js

8 11 ”m; I‘m nralion

_ Transition mela/«v fave almost same sizes, Thus tlreqe can :ep/ace aacn ollre:
inér :;slul /aHn TN 1) /mm -rrl»shlnfmrml n”m[a

ot Moy wdee / is un u”cm of iven with Cr, /”u and Ni. This a//uys steel has
_‘_.- i :ht_ﬁtl proper dics. : | 7
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Y ((nll'mluh
oty contafindg coprpley-fons or nuuph R

m- m!(ml wmplu t wmwnmh o Lo viddlaadion coanpoiiidy

conles and can oslst fndopembontly

Iv lrm! l,.\;'lcumhm: : :
“ Ih’ll ﬂll |hllll'l'“'~. --l'lﬂfhu.l ul !-'(( ’\U. £ HHN -I ]

’(,1\'r thaw & new c.umpumu'l is obtaiicd. . This new ¢ compound ivonises in waler as K*

mn am"[ I"u((f"\f)(,[' ion, (ﬁrumwnnuﬁ' fon ). I's /;u wrada ix K, Fe(CN) |
L FoCN. IRON % RPN, 2 IR AYNE

[ Fo(CNDy T is calked mmp/u.v ion, Thus K ,[ LefCN)g ] is called r:ump,u\'

with wn NS U aolietivm uf

- um: pmmcl

.

A comp’e.- compounc[ may conlain

A cm:p’c calion and a wm:p[ev amcm Q. q. K ,f F (C NJ(.]
A urmpfc\r calion um{ o s:mplu ulmm Cugle JC :(N” ,)(,I LI

208 1) MINOLOGY OF cmuvl.l-., X COMI'OUNDS _ ,
; CI‘N'I‘RAI. METAL ION . R ,
e W&@MM
' calfed a central metal atom or iol, ) . . S

:-\'(H"[?L .

1" KA Lo(CN), / and /( -'(N” Jo I (V [w and Cr are the n.-n[ru, melal :'a_us.

;- ng . . o ]
I;I(";\Nn . o : ’ .
ﬂu- atons or fons or neutial molecules which suuaund thc ‘central metal atom or iot hy
donating electron pairs are called ligands. _
?_;; L.mmp fos o '
- In [\ / le Ci\)(,l th K J l*u('( N)(,[ CN-is lfw quuml
Iu I(:(N“ )(,] C I; am'[ [Aq/NU ,-) / (J 1\’” . IS l’n.- Iumnd _

'I'w'rwmu('un-. o ' o % _

g U mt’eufale iaands
pol The hgzmds havinq only one donor atom are called unidentate hgaud ‘Q. (‘0“\

.; E.\-amgl \u
o NHy, ON, Iete | 9\‘&(& s
‘ o R &w ,c\m":\\e
E\'\'\\\ \

Pnchlonfnl«.' Inzmu'ls .
“Ligands fraving Lwo or HOrc donor atoms are calicd polydentate ligands
ju.'llwr /u -tj;cJ mlu lm{uululu ir u'lvulule ,umup]-. uh, o

B ol

[

T’?L‘:-L' fhh?lh'l-v e
rfmq o !Iw m:mlu a/ -I(mm .n’um~.

[

; vp;m

El]m

£ E.. \c;t!tlgleb - o “ | .V |
e Jenediannine ( brrfenlalu Iz ED ’I:"l (”e‘“‘,""'t"m) ch‘---r‘

III;\'_(IIJFLI!3 1\11' 2
ethylenedtammlne - _

O.i'-a]até’ jon " isa l{ic]en'_t;rté Iigd:id and its coordination with the metal ion

OCCHrs ”H‘aﬂg’l ils fh.'gﬂ[ r‘vu’y cl;argg.:l axtpgen alonrs.
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- orfonis ca carled the caordinatmn mm:bcr of the centml ngeta! atom or lon.

F\l H?‘PIGS

InK/[. .»(Cl\)(,] ’ m-rm' we-tion pumber of Fe is 0. | @5 |
Iu [Cu(\TH,‘ )4 jSO_, , co-mc]matton numlvcr of Cuis4d 2@@ ﬂp 2 uedl

Commlwn 10N SPHERFE

The central mctal atom or :‘on alonqwith 1 gand.s Is called the coardin.. tiou sphere. It is
glaccd in square brackets. It may be anifonic, cati ywic or ncutral .

Examples Rl
In K, F e(Cl\Dn !, [Fe(CN)(,]" is the anionic co-o:c’matron spllev _ l
In [Cu(NH;),JSO, , [Cu(NH}) 2+ is the cationic co-orclratmon sphere. .
In fN:(C'O)J [Nr(CO),Jﬁ is tlm neutra’ co-ordination sphere. - S

Clla\li(‘l‘ ONT7IE OORDINATION SPHERE
It fs thc alqebraic sumr of the cha;ges prcscnt on the: centml metal ion a‘nd the total -
charac on the ligands. . 6 P,j >

Example o o : , 19 3 '&\\
G S ‘f; \\eﬂ\““’\
v C'imrgc on iron = + 2 ﬁ- -\\‘5\\%

lnlu/ Imu- on six ON = jons = =~ f E\\"‘"
(_'[mrgu'un ![u.' (‘ﬂ(”‘tl"lﬂl""‘l splu'l‘t.' = --(H'...- =4

N
JHEBLATES

. ivhen ail all the donor atoms of a golgdcntatc Hgand arc coordinatn with the same metal

" jon,_a compiex compound _is formed wihich conlalns one or mare rings ."n its stni. -ture. It is-

- called a Chelate. e
Metal ¢ elates are more slab/c nmtal amtplu.\c~ o

I \'l',""lt'
' When two um/ulu ligands. ,,()' (bidentate igand) are cocndmatec! with Pet?

 fenr, clm\'n/n!n plulnmlv (1) ion is obtaived. lmlz oxalate /mmul ﬁnm- /-u'p‘

srreenr vm'w[ ringy uulll ihe rulmu

R

F

: . v [P{(C, a!{)) ]z
- .‘D;'Ao quq':(af;.{c« 4,‘,,‘#11 (ZZ') 16y).
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I' A )hl”.h'u! S

..ml’r/'\ Con e s b l’n-.rulm:",’;ia-.!u ,-_u licwypinic
‘uluu conmmaitloe of 1 'f \( . :

n”cm-m.; ar 0 l,w r-::/us

SORDER OF N pravii fONS
- Cations are named b _Im'c amnns

: '\'ﬂl"_]"c"s .
[ ( / Jrons (11) ’l,mulu : . |
jCu(NI;), IO uh‘cmmmmv ’nppw' (11} sulp[mlq

l Hl”"'(!

S ‘_ f\’m:-mnu' or Ncu!m/ nmluculcs are qmvu QL
L.m.-np,u- ' % r%‘
3 /( o(NI; ), C Y[ [ : 7rmnumm.c]w’;lm acu[:all (7 I ) kg

ll’l(N]l ) (/ [ Diannminedic l;lmup/a!mum (”{ ‘.’ \\H ‘\\P\Q
r“ .
' VA% \\"ﬁ\f T

At
. NEUTRAL LIGANDS ‘ \\ \

£ N2 ] al oceder
. a’\’wrlml ];.mucL ,mm' He cpocm’ em"mq [rese are amed af nenlral molectiic

excepl NI, (@mrmine) , ”oO (aqm:), 'NO (m(m-.q/) o (varbrmul}
1ONIC LIGANDS
N *qm’wu /umm'ls frirs um'llm) —¢)

‘ ::7‘]_.\'muples
: ) - (;Ir/mu) CN~ feyanao), T~ - (iodo), IV() (mlm) ch.

I )HI’H‘L' lh](“hl"- ,Ju‘- t'ill"lﬂq —itein

) F\amgle~

( 111} I ’ru ixes vli, {ri, ‘Iuh"a elc are usec‘f fo fr:cllcal.e the nu-mlw’:t af I:gmujls_af

one lype

AurinG OF Cenmrar Merat on
i If co-ordination ~pherc rs posilive or neutral, matal name is wrliten

- as such '
If 'a-arc!malmn :.plmre is negalive, then suﬂ;\: —ale is ac]c]ec] to the
. _ metal name .
' | ) - Oxidation sfafe of cenh'al metal atom is mcltcalecl Ly Ixoman numer’al
T in- pm‘euf[ves:s at tﬁ:e end of mela/ name. ‘

. (i} - Lumm s are namle:rat o '
(u} : Li Jam'I.a are ndamed iit alp/mbetual uw’cr, ruqau'”c-h' oj the :.Iunqc
o and mrmber af cach ’
| _Central melal alom is namec[ Ia.;l fa”owtxl 11 1y auc’abon atutc w:ilf: n
| parentlwsrs T .

Note' . -
: f y ]
n uu!mq the ﬁn wha, nf a umlplt.'\' fon, .’lw :.mu[ml’ uf the contral nietal alom is plmcc’ frrsf

," 18 ” U N
ﬂj ‘!q{:'lluu“i-! 1'" !I;U Hames "., IIM' "N‘Nl II}LHII:{N lh' (llp’kl{'(lht NJ carder, “.'L'I' Hl'” M!I Jl’l](lll "\ IH
. ‘ » ¥ €
P QLI errder, I IQ ."f” ’f,“lﬂ f’_["f(’ u’l’f"ﬂ ﬂ""’. I;...\. e ' (.’”CIHSO(." e q"ﬂl(' [" X{{#¥
¥ ? N & 'C‘h -
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t\TI - 2 NH ,s"'(lmclra*murm) NOo (mlmmum) NO+ (mirasomum) alc.
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Mﬂﬂor}' Efcmiiciis

Examgles. ) ’ '
K JFe(CN)
’[Plcl( N OJ(NH S0,

: [Cﬂ (NI‘I.JJNOJ)AI
-"'-_NGJFC(CMQ NOJ

. I\JF e(CN)s |
L INHCON
L RJEACN) 1
- K CalCN), |

" IAg(NH),ICI
[ColNH o ICl,
1 [Co Cly (NHJ,IC!
[Cr Cly (H,0041 1
Cu By (NTLJALO) |
NalCa(CO),1 |
. (NHJ, [Cly

- Co(H.O)

CoCl,*

NIi(CN),*>
CHOILATO)”
CoClANTL ),

GEOM c"rm’ OF COMPLEXES

The geomelry

Iz

1 elmmr[vmmlmc Lle ()

W

&

I ersmm lm\auumnﬂ-rmlo (H)

1 chaammmccl:lumml phatinam (IV) sulphate
Triammir *-initracobs TII)

Sodiwm unhwuammtlms J[]:'.'rmla l”)

Potassiun hesacy Jannfermtc (II)

Potassiun ’mvacyamrﬂ'm-n!e (11 U

Potassium lul-m.wyanm'upm-!u (1)

D:’mnminesifvér-(l) chloride 7
‘er.vamm;'necalm]t( [ID) chloride o

Tetramminedichorocobalt (IIT) chlovide
Tchnaquad:'chlomcln-mm’um (IH} cl:’m-Hc

'Amtmneaquac’rlzmmrwuppar (an _ o s

Sodiur lclracctr[muy,mlva]fate -—I)
Anummumr hamc’r’ampiahvmtc (rv) .

Hoxaaquacabalt (IT} ion

' Tch_-nqlz.’m'-nqalmlfhf'g {H) ion

Tetracyanon t'cL-Ia'lc (I ). jout

. nf comple\e‘r clcpenc,s upon t %pe nf
:';p]m"c. in the valence shell uf the

Olﬂc’h’y I’J_[CI)IN,JIQ\' C(H"PHHHJS.

N

Aquadil ydoxachromivm (H 1) iem %'&6 r:\ '

f)nmmmu-lvh'm' orocobaliate (11D 5 mn {‘} Ph ‘. o ¥

' LA ’
5"*‘ A 5

h Jbrrclv-nlmn takmq

contral melal alonr, r‘o”mvmq I the ln-w cummam; nf _

MaCl" ® [Cu(NII,Ll’ rel o F1Go (N '
e ¢ g (1 o] S
A / | ‘"[PTI X
: / A c\ I o, |t /i i
N ’ L ', ! ' H o, .
iy tetrahedeal(p) o squ'm: plan'tr (dsp’) t bspynmidal (dsp’) i octahedral (sp‘d') i
- -
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'n_._l.!s:mi;:'u-: ‘ ) K . : - ‘ Cio & oot 1

(U
"t j_uu-.' hoon lenenon sinice pr'vln'.-.-hr'ric' _Juys. It was u.w.[l in Ligypt in
S0013.C. Chinese also used iron as carly as 25008.C. In subcontinent ivan

'.J_“:h‘ ]N‘ml.'.n'wl aronnd 000D,

: I"c;”mt-fny'm'u Ilm imprcland ores nf fron ' . o
) _-Mirym'h'!v e (), t ' S
S . Haematite Fe, () |

w=h ipenite Foy0) 31 (), ofe,

RN S

G’lﬁl"el"ﬂ'iﬂl ,:'(H'lj"..\' O[ ’rf”? -
= lj'l' l"u”uu,';'ug [,"-‘_-,_- j;"-,'ns of irom are (H'ﬂ‘l‘.ltll',l-.' i‘ulllﬂh'l't'-;ﬂ”y- ..l 1""!/ J".U"" in carbor

T conlents,

. Pl'g iron or casl irent 2.5 to 4.5% carbon . : ‘;
LI “'/ruugl.'l frest ‘ 0.1 ..?: to 0.25% carbon t"’ﬁ 00\,“ ,
.7 Si'ccl . o - O..._?O to 2.5% carbon . ‘7 P‘(___‘ \la\-\o()-
T - : ' ' . %‘ \._‘ ._\'\\-\3‘\ b
W o 7 - } 6"" l'\‘\L
ROUGIT IRON _ ‘ DAte -,\e\;’
O e purast formi of conmarcial iron. B2t I f
purest. form of commercial iron. C”%‘ﬂd{ s lowest percentage o,

.carbon. It has upto 0.3% of impirities fike S, ﬁ:“ ; and Mn, elc. -
o S =021 0.15%, My = uplo 0.25%, I’ = 0.04 to 0.2% ) :

MANUFACTURE OF WROUGUT IRON FROM CAST IRON :

vl Itis urm-zufm_i'lm"ccl ﬁ-am casl ron l'ry p.‘.u',cf:'ng. In puc’;:ling cast iron is heated
m a.'s,m_'cr'a_l lypé nf n_'uw'lremlnry fm-nm:c called pchliug ﬁ:miaéc. Low muf uf this
uriance deflocts hot gases and flantes dowmwards and tma/!s_ms[' iron, '
v”-':-'_TIw hearth of fm‘nacu is /g'nec[ with hac‘matil'a (Fe,03). Cast iron is p]aaa on
the hearth. It is melled by hot gases. It is s_lirred or 'puc]t”ec! with ,ang iron. rods
called rabblos t’r_rnug!: the doors 1o [u'i_ng it in t’mrouglr -conlact 3911.11 jlée Ir'n.ihg 'of the

Izédﬂl!,-*i.u. I'e,O;. - _ - L

. _I?m haematite (Fe,O3) /im'ng supp/ies o}cygen. Oxygen ‘oxidizes -caqun, N
su P"!ﬂ': S'Ifcoﬂyﬁlﬂﬂga.nese anc’"’plwspfwrus present in the cast iron to their oxicleé.{.%-"-‘ 2
: O.\-I(:Ies af car!vc_m and sulplrur are volatile and escape oul at high tem'p'erc'zture...

T 8CHFe0, | —>  2Fe +3CO | o
38+ 20,0, > dlie + 350, - ;o
JAMSHED AKBAR e
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m::srrfan Efements . ., . . 10

“/In,c oxidos of man _;mmf:u, silicon and plm#plmrcm': fm " s]aq':
. 38 + 211%01 — 41:'(' 3802

2Muw+ O, ——> "M ), ' . :
’ M:_:O + SI.Og —_——> AAU Oa (s]ag} ] NN
4P + 50,. —> 2P0, el

o Fe,0, + POy —>  2FePO,(slag)
o _‘“'-TVrtlz t’rc removal af impurilies, melting’ point of matal rises  and it I:ecomes a
: 'semr-so]rd' mass. It is then taken out in the form af balls or blogns on the em:ls
of rabbles. It is hammared while hot to ‘squeeze ovul as' m,cch o s’ag as
pocq:lm’-* T]rc pr m'luci so olvlamecl 18 ca”ec’ tor aughl ron. B A

. STEEL: ' '
It is an alloy of iron containing 0 25 to 2.5% ofcatbon and traces of S, P, Sl ana’

ey
l\’fn Ca:bou cantent of s!ee’ are infermiediate betioeen cast iron tmcl wrou Jllf iron ="

‘ Cuissmcm:ou or STEE'L-

Y Mild steel (0.1-02% C) - B
_ - It is fairly soft, ma”eal:]e cmcl duchfe. It can be forged (shaped by hcimmgri?zg

It 15 usec’ m mafemg tubes, nuts, lm’ts, [)drs and boiler plat—zs. . “ -

.'T'Mec]mm carbon ch_cl (() 2.0. 7 % C) | | . ) ' P’“ﬁg@.ﬁo
o L Ibis Imrclc: than mild steel. 1t is ma”eablc and c[ucl‘!lf( f\\e\v\{\S’C@,\;? |

I[ is used in making ratla, ﬂ\k"’ caslings. Q" S\\Qe\ '

e 3’% o
" Hish carbon sieel 0.7-1.5% ) gl

w0 Itishard It can be forged when % of C is less than 1.C%.
. Stedl containing mare than 1.0% carbon can not be forced.
"It s used to maLa Immmers, taps, cl:es, Cuttmg ioo]q, machmc loo’s, lmrﬁ

c[ec’ pm ls af machinery Y and a” so:t of engmes

R!;\I\‘lll-‘:\("l URING OF STEES, _ o
@ Itcan be mamtfacimed fmm caslt iron Iig rgmqging‘sb:im carbon a’angwil’

.-?ulpllm, pllchp’l"ﬂ!h am‘l arlu"mr ) .
e It can be manufaclure b T aclclmg requ_'ecl amaunt oj carbon to wrvii Jlr

‘r“‘

iron. Soine specra’ constituents are also added e. g. tungsten, chromium
vanac]um.-, mn’ulu’cnmn, mangancse, nickel and colm’! These gwe desire:
pr opa.- lies to the stecl.
B At prasent most af t’w steel 18 manufuctu: ecl ﬁom cast iron.
Processes R : ' :
Fa//owmg processee: are used to pr oduce stee]

- Open hoarth process (using casl iron, wr ouglrt iron or q'lecl scarp)
" . 'Bassemer process (using. cast iron only) ]
,S'ome othar p! ocesses are; a]so usecl to prepare sPecraI type of stee] from pur
;. ,'wrouglzt iron. : :

- JAMSHED AKBAR
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11 (i . st dueond Yeue

is the maosi 'mm!w-u mothod uf manufacluring stool. 11 is carriod oul in an
'u'l,: ﬂ'lﬂ;lh‘t'.- 'l‘/:f.s‘-j;n'nm‘t'f /m.-' llul‘ rcmf to Jt'ﬂm'! Im! ymiq'ﬂ..:gihl ﬂumu.«
ard 1o mell the charge. Open hearth: j:'u'uunce works on the 1'cguucrul."bu
fe of heat economy. ' ' ' ' :

wn e Open hearth PrOCess IS uf twao lypes. : ; - '
Lo - When impurities are Mn, Si, etc. then furnace with acidic ning ke SiO,

is used. o _ .
When ifinpuritios are 1 -and 8, ele, ther ju.:'muu'wn'tlt buisic lininy Il'lee'

n - c’ola-a‘mr'le '( (.T;:.O, IHQO) is used.

A mixture bf casl iron, scrap steel and quiclc e is clm‘ryc“l inlo the furmzcu.

‘At about 1600°C Si, Mn, C S, and P are Lurnt out and remavec’ acﬁ:‘ding _.

“to the fa”owr’ug reactions. - _ : \ ol '
i C+1r0, —> CO ot @\;a.\\°°'° .
Si+0, > S0, 9\‘\“ Q“et\\\s\u |

A Mn + /2 Og = -~ MnO ‘ w‘. .\5\'@:6/
"CO escapes in Jlue gases. Silica (SiO») com@(\q&\'-zﬁl)r CaQ, MnO and FeO
‘to from silicates (slag) whick float on the surfate of the molten metal,

E 8i0, + CaO —> CaSiO;- (shag)

Si0, + MnO —> MnSiO;  (slag)

SiO, + FeO —> ‘FeSiO;  (slag) 7 o

and sulphur react with Fa;0j; to form P,Osand SO;: .
2Fe,0y+ 35 —> "dFe + 350, IR )
 BFe,0;+ 6P —> 10Fe +3P0s. R

nese oxides react with caleium oxide to fbrm _s]a;g—. » S : _

L P05 + 3CaO —> Cas(PO,),. - . (S’ag, ferﬁlizer) ‘

80, + CaO —> CaSO, (sl_ag).

DPercenlage of carbon in sleel is chacked ai'.regulm' interoals, W/Len this

. T-Phbsp[wms

rc";z'cl .-.td about 0,1 %, !‘Imn calculated amount of f'-cl'rnnmng_tmcs'é (Fo, Ma, C¥

i rednced.
fod. Manganese desulphurises the stecl, Carbon raises the carbon

Jis ade
contents to the reqm'recl v_alués'. After givins time for m:‘xiﬁg, a little more
-farram«mganese Is added. Tllqn glmrge is ado. sod € rer, into moulds where it
_.-.sblie:[ifies to ingots. R T '
ﬂae_wlmfe process takes about 10 hours. Slag contains calcium phosphate. It
ji_s!grom_u[ to poreder aud sold as a fertilizer. . . T

i

N JAMSHED AKBAR
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. M_fgﬂcn;entg I 2 '
if mm'.smocass , _ | | ‘

T’te fu'r-h_c}c_:é ca”ecl Bess. .iar's converter. It is a pear shaped vess
’st_qal p’atas. At the bkil't_'oin tlf:_c conr: srior there are mumber af holes E’u-cmglr which hot

-

air can be introduced. The convert
ﬁé&lfﬂg and pouring out the finshed materials. :

ol Molten pig or cast iron (25 lo 30 lons) from the blast furnace is fed inta the .
convertor. Hot air blast in passec[ through the perfomtecl base. This oxidizes ﬁa@m,

v 'édiz'.'c_m"cl mangancse. , SAEPC\
i R C+ 10, —> CO e P“.:%‘(\DO'CO
s+ 0,. —> SO Wwe Y :
LR, - Mp:+%02, —_— MnO v‘a- ed(‘; .
. : P -~ “\s\\ -
. . r——————— % ) l\l \3 i
q L Dy E‘“’A\ .
. T . atian
: -Sllﬂl'.i-'?"‘-.hl" '
? i

AR lﬂré_.éc axides ﬁn‘m a slag of MnSiO;
"i.rén in molten slate. = '

MnO + SiO, ——3  MnSiO;

e cO ;amduéécl burns at the mouth of the converter wit
‘barf]g o.\:r'clizecl to ferric: oxide (Fe,O3 which also extracts ca

“form C 0.

rhon from cast iron to

Jle + 80,  —>  2Fela
F(.'zOJ + 3C "—_.> ZFG + 3(:’0

Within 10 to 15 miinuldes ‘{Im ﬂama' cluc_to

compfetelg oxidized. At this stage ﬁm-amanganasc is added to correct the proportion
X htain the dosirod qunlilies. A Hgtsf nf air is blowon fm- fem moments for

d.!.fft;l;;:l'till la o -
 througle mixing. z_lc_Uilion of Mn gives increase .
L . bubbles of gases (helow holes) such as Oy Ny COz a

. i To . remove _er;trape' . (b
Il’fl’c'/i] or fcrmé:":'ccm is aclclccl.- Al ramoves nitrogen as nit:_-ide,
sAl 4Ny - —> 24N

oA the end of the operclion, the mollj_qn steel is pourec[ out into moulds Jor

FAMSLIED AKBAR

[ d1atl" JAA el CHPAAT VALK, Y it

el | ma"cla_. bf %

or is held on a cenlral axis. It can be tilted for

s Heat cvolved during oxidation kaep thes

b a blue flame. Iron ;s‘ '

cO subéié’eé' shawing that carbon is& :

d hardness and lensile slru'ngllc. C.

Ky
[4
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_ _';W’mu me[a/.s came in conlacl w:tlr atmosp]mnc Ja.-:o'e-s, ‘the surface of metals is
Lo coated with ovu-las, blllplﬂdeb, carbonates ete. sometimas these compouml,s farm a
: E.;e:m' paci Iaqor on I]m sur, ﬂue T ]m-c melal is prolech'J ﬁmu fmllwr atlack.

S Howover, if water is prosent thon hgors of exides, silphides and vm'!mnuhh
are clr.-..a.ulum[ i aealor, ”ma. corrosion puuclmlm into the metal. Further walor
promotes e/ectr oc’zemrca’ process whw’z is the main cause of raprc corrosion.

Il-.h O COI“H'SI(H\'

b or cos G

. _Tu:n important theories of corrosion are - - QQ\\\
e Acid theory ' g 5 \\0
- o Electrochemical tlwo;'y ' v\ " C\ %“\\ v

l-':.r(wm( WENICLL TIHEORY

_ - 100% pure metal does not cmrocle. Impumtms present in mela/ promaltz.-.-
' corrosron.

“Consider an e\amp]e
o Let Alis present in conlact with Cu B .
_'Mmstum and CO, are present on the surface of matal. Water ionizes to H* and

-'H CO 27 lons,

O ===+ 01l
CO, + 1,0 ===11,0,
I1,CO, H + HCO,"

T In other wm'rls, mela]:. are aclua”y rmme.'.bu'l ma -oluhmw ﬂf E [ OII and
-HCO '3 wua. Tlms a Galvanic cell i I1s .s'et up.

In I/ns ce” Al re eases electrons and changes into Al"" ion. It acts as —ve
.electrode wln/e Cu acls as pos:twe e]ectrocle. It is lmcausc A] 15 more reaclive tlum
Cu and is prasent above Cu in electrochemical sevie.

AFY lons combme with OH" ions . to farm AI(O.H)_; fons, ﬂzus Al starts

J:sso/vm g. . |
: Al —3 AI 4 Sen
SH* + 30 —> snHg
'ﬂms Al corrodes mprc”y when in contact with C'u

t e

. E-MAIL: JAMSHED_CHEMIST@YAHOO, COM '

‘OH " ions. CO, is dissolved in water to procluce II.,CO; which ionizes into H* and -
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‘Pramsitlon Jements - i 14

* Ganerally, - e | . L
o When an active metal ( higher in oloch’ncllclﬂic_tﬂl series ) is in conlacl will less

w’rf/c ot_’rq;?‘ra:':"rqinrs intact.
. PREVENTION OF CORROSION ST
. - Prevention of corrosion is very important. In casc of iron, its cc@o'srbn is

y __élwuf Uy th df its annual producfion. Thus carrosion must be pr’eua@&ﬂy -QN
. Pollowing methods are generally used SR VN

. Coating Of Metals - : | ﬂét;\eﬁ 5’“&“\ _ -
' - - It is the simplest method. In this Ml&\\@}:n\ ‘c;:e is coated with-oi], paint,
. varnish or enamel, . B ™ AR

. :A”oip'ﬁg . . : ) E
.+ Corrosion can be preuenfecl by alloying of metal with other mqta’s.
- e.g corrosion ofFe -:'s-_prevelétec! by alloying it with Ni, Cr efc. '

_ .Iifefa”:'c Coating

A protective lager of another metal on the surface of melal can fi’sn' ‘prevent

corrosion.,

. TIN PLATING OR COATING 1rkoN Wit TN ( Cathode Coatirig ) ' .
In this process, a clean sheet of irot is clippccl in mo_’tgn tin. It is then passea
- f’tt-ougft hot paii's of rollers. Thus surfac. of iron is coated with a thin"ayer‘ af tin
¢ Tin itself is very stable. Thus it prev. uts the rusting of metal. - : ‘
: Y. Itis used in the manufacture of tin canes, oil containe;g' and other simila
articles. | ' T o
_ If the protective layer is damaged then iron comes in divect contact wil
" mosture. A galua:iic call is sat up in which tin acts as cathode while iron acts a
. anode. Electrons flote from iron to tin. Iron is oxidised to Fe®™* Which from Fe(OH,
on combining with OH ions. On the 'smfa_cc of tin H* ions are clisbharged to I
~ gas. Thus iron dissolves more rapidly. s B .
' Hence, it can be concluded that tin p’a’téc’ iron is rusted more r"apic”y_ tl1.c

.

nbn—p’atcd iron, if tin coaling is damaged.

" GALVANIZING OX ZINC COATING ( Anode Coating ) L
It gs dane l)y 'a’ipping clear iron sheets in a ZnCIz Iaa[h and hea.tfng. Ir

sgl:cei's are removed and rolled into Zn bath and air cqolecl. " o

. ff proloclive coaling nf Zn is clchrtnyec’ then a ga]uanic cell is set up. In 1

" coll Zn acts as anode and iron as cathode. Electrons flow from Zn to iron. Thus
+ docags while To romains intoct, This is called sacvificial corvosion,

W't b R G AT LT
. This Lype of ga/vani:fri_q + used in water pipes. S '-._-r_j-f:::_-;'
- . . '@ i . . v . A
| JAMSHED AKBAR
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aclive metal ( lower in cloctrocheiiical sories ). The dctive iirelals corrodes rapidly
' - . TPy
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ECNROMATES . -

Trremaltes are the salts of ivondde avid, 1,000, This acid oxiel mi,y .
. During isolation from solution: they docompaose imnrediatoly t'ultig‘ﬁ‘mnfc

s c],-iJc(C'.’..’Oi) m,}‘-f walor, Hnumug.ar, I’m:'r su/l.-n' wre qm'h.- s!ulr’u.‘h‘ﬂ‘.& 0&0“'\

. , PP S/ ._@\p‘\f)
asstum caconare (K,Cr()) ' \“e@ ((\\3\"‘ ,
Dropurration o '\W‘h, “{,\\Q . o
e ey - ' .‘) . ,&EY‘\ o "
' e Chrometes af' alkali melals are solub c-'@ﬁ\ wier, These are altt'amucl, lay
o oxidizing trivalent chrontiam ccmrpuuucls in the presence af an a”m_li. '

SKCHO, + 8Bry + SKOH —> 2K,CrO, +6KBr + 41,0

Chromates can also be pmr]ircw’ by ﬁlsing Cr,0, with an alkali in the

, p;-esauce of an oxidant, e.g. polassiunt chlorate. .
Cr,Q, +4KOH + KCIO; —> 2K,CrO, + KCI +2H,0

Chromates uruhsua”y prupm'cc:l ﬁ'mu nalural chremiite (l‘::().Cr;,()j. 1t
is -stmngly heated with potassium carbonate in the presence of- the
oxygen. The _resulting fusecl “imass contains potassium chromate, which
can be extracted with water. - 7 ' -

_4FOC!’30_1 +8K2COJ +002 ’ _I)' ) 8K3Cro,, + 21:030_1 + 8¢03

Properties , , o

e o Ahnost all the chromates are ye”ow in colour: -
Some of them are used as pigments. ‘e.g. insoluble lead chromate,
PLCr_O_,, is used for_ the pre;.)m-'atfan of yellow oil colour called ye”ow
crown. o R I
K,CrO; and-KCry0O; show similar properties because in an aq. solution
Cr, 0 and CrQ* ions exist.in equilibrium.

. 2C0,% + 2HY == C,0;" +H,0
o . _

If a:;_a”e&’i is added to t_hr's so]ution, .hyclroxyl ions will remone hydrogen
" jonin solution. Thus equiiibrium cwoill s’uﬁ to left and dichromate ions

will be converted into chromale ions. Similarly adding will shift
- eqm’[iln'ium to rig’zt and diclu'omate ions will be formed. :

- . . -! }_.;.

- JAMSHED AKBAR
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mnsmng E!cmcrrts . 1 6
hlcsmmm'n ;\N'l! IDICIIROMIC A(,II). - ’ . )
rc]zromates are the salts of dichromic ac I, I12Ct°207. This acid exist only-in
'so]utron. Dm'mg rso]alron from solut n it rm:.ompose rmmeclraiely nto c@amrc \

anllitj dri cIe (Crgo J an ‘_[ water. Howaver, rl.s salts are qmie stable. ﬁ \‘56}:\(‘,0“\ | “

e

l'o'mssmnl DICHROMATE KCr0;) . S ﬂ@?\eﬁ‘\s\@ o
>, N . : woll ©
PREPARATION ?)‘ 5\\9'6‘, .

“Front Potassium Chromate. ' - )ﬁ \ \‘\‘ ;

K,C¥,0, can be prepared from K,CrO,. oo S aq. qo]utron C: oO;‘ and

Cr O,, ions exist in eqmlxbmum. -
2C:0,* + 2H* - CrOF + HO

In an acidic medium the equr]rln-mm will slfnft in the forwarcl c’n‘ectron Thus

L clnamate ions are changed into dichromate ions.

a )_.-

- From Soc]mm C?uomate - ' '

o Someimwu sodiun clu:lnwuale s conve:lac] nlo potaqqmm cl:c]emmate l)J
" reacting it with KCl . ‘ ‘

l . Na,Cr,O; +2KCI ——-> KQCr-_;O, + 2NaCI

- . It is an orange racl crysfa”:':‘:e solid
7-' It'’s m.p. rsoQO"C’ S A
» It is farr’y soluble in iwatér.

| OXIDIZING PRO. SKTIES
' . Dichromales are powet;{ul o«crc’:zmg agents. Owclatron is carried out in an acid
solution. In t]us process ]w.\ava’eut c’zrommm jon is reduced to trwalent :

" chiromium ion. .
‘Reaction With H.S .
Il o.\.-clues H .S to ft'ee S in the presence of sulphurm acid

r O, +dII£O > K,58C, + Cra(50,), + 4H,0 + 3[0]
o oH,S + 3101 —> .SILO + 38
1\1(_"_;0, +/llL.SO + 3/.S '——> K,S(),, + Cr. (SO,,)J + YII.,O + oS

. -

Rearbon “7:!’1 T Rerrous Sulgllate
It oxidizes ferrous su’p’mte to fe: “ric sulp’mta n t’qe presence of-

‘-'lllp’f“"’c aCl(I
KyCry0; + 71180, o+ OFeSO, —> .KzSOJ + Cra(8O) + 31:0-.»(30.;}.. + '711_»(') a

Reactron With Pofassmm Todide
o It oxidizes KT to jodine in the presence nf H -,SO
I\2ero7 ’III*)SOJ + OM )' 4I<QSO,, o(SO ‘)3 + YII‘)O + SIr:

L’mmm, Chlorido Pest .
\Wmm solid potassium dichromate is heated with solid meta’ chlorrcle m. thg,

fm' the c[u'u Qi uj matal o I:[m'u,us.
“ RCrOy +OHL,SO, + ANaCl  ——>  2KHIS0}, + NalISO, + 2(‘.-().'(‘1.+3{L()- -

Tie
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lf 18 used i Juum.y. 7. ‘ S | }3“"‘, :
It.is used in lcallwi industrios ]or chropre: l.-.mmu dg. \\00' s
- 2D \5\@\13

It is used- as an oxu'lr-mg agent, .' Y{‘ “\ e(\ C\ A
oW
Pomsemu PERMANGANATE (KMnQ) - - A o -

- I‘Itl-‘l‘:\ltr\'l 10N

.a!wralurq I epmahm '

T (X P epmed by 2] acid; f ifying tlte solutron of polassmm manganaie, KZVInO,; lu

‘IH')SOJ. - n0| .
- 3[\’._,1‘[::0,, + 21—1280_, —_— 2K,S0, + M@J + MnQ), o+ 21,0

lnduqtrmi I’: oparalion

ﬁlSOC[ lﬂl’]J I\OII m !])‘Q presence Q/‘ air or an O\‘lC[J"H?g ageul IJLG Im(js ar I(CIO-

: etc. This gives green coloured potassivun manganate, KoMnQ,y, in fused state.
-' "’M..Oq AKOH + O —> 2[\4\.[::0 4 OII-";O

MnO, + 2KOH + KNO, —> KMnO, + KNO, + H,0

.:Muo, + OKOH + I\C] , > SKGMn O, + KCl + 5H,0-

ﬂze fused K.MnO, obtamecl is extr acler:l, with water The .f.,"olutfar-:, aﬂer
:ltrahon, is. conver rted into _potassium petmar.-ganaie (KMnO,) by an y of . the
o”awmg meflzoa’s. :

\fd d'c/m S PIrOcUOsSsS
'l this mothod Cis s ,:uw-.\l thirough ansn solution nf K, \ln( )4 N"h, ot
Iwumws purple due to the fmnmlum of f\\h:(),. Honeo (/ oxidizos Kydut),

mlu KM (), .
- .ll\u\ln() 4 "l__- Bl o 2R+ ;31\'1\111(),

, Bl 1(155”1 CO')

LGCCUN(!S pur PIG !

-DI\-)I\I"O,, + QII'JO + ’.ICOQ —> OMJ no,, + I\INO') 4IGICOJ

. .

Electraluttc o.xwlalmn m ocess.

Tclecomposecl to give hyclrogen gas at cathode and ox ygen gas at anade. Oxygen
“liberated at anode oxidizes ‘manganatc -ior (MnQy* into permanganate ion
(I\’fno J . While h Jcl: ogen is liber ated at the cathode.

B QI\J\InO,, + H,O0+[0O] —> - 21'\1\{!10,, + 2KOH

. JAMSHED AKBAR
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It is sall of per manganic acrr] IIMﬁO,, It 1§' 9}1 unstalrla acid anc] exisls onb '

DIt s p:epmec:l fu)m mineral pL J:alus1le, j\dnoo chl 13 powa’erecl mme:al is

L omw

In this process CO, is passed though the green solutron of I\2Mn04 unti’ it -

"In this - process an aqueous s'olut:on of Kzl\'an, is electrolyzed. Water is .
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T Pu.-p/o eafubon af KM::O,, OLMchl is ﬁ[lerecl th"’“.‘]” as ~estos “ i
i!um concentmiacl and a”owetl "t ot Jsta-”tze Csztals of KIMnO,, deposrts ‘ '%
a’c ;.‘, PHJ"JIG“! C’fl ’?Oll?l’ﬂ. »r Tag ' ?;E
PIW‘;ICAL PROPERTIES S '
o It farms JmL g pfe fustrous or zystals wlm:]t grves cleep pmlz co’aur in so’ul:on.
- Its dolubility in water at 20°C is only about 79 /o It Jrqqo’ves more al Inq’n :
!cmpcmimc (25% at 03°C). :
U gximzing PROPERTIES '
N i\'\
:  Potassitm permanganale is a power, ful nuclr’mg agent .a-uﬂ”i
v carr. :ecl oul in an acrcl «'.'a[utmn ' . @ ‘-‘, < G\\em\‘é\
S | o 3 s »«?79-.‘ |
" 1. Redction With H,S . B E"“a\\";\:‘ U*
o . It oxic_lizes HQS toS. - '
S aRMaQ, + 3I1L,SO, T K,.8O, + 9MuSO,, + o]I C) + O[
- SH.S + 5[0] > SH,O + 58
ZKN::O,, + oII,SO, + 5H.S _— I\BSO,, + 2MnSO, + 58 + SIIQO
2. TPeac!mn “VIIII F GSO,,
' It oxidizas FeSO, to Fez(SO,,)a. . . - )
2RMuQ, + 8IS0, + 1 OI*oSO,, —> K.80, + ZM::SO,, +:5Fé'3(SO.,,)J + &0
3 Reaction With .\-a]:c Amcf
' It oxidizes a\alu, acid to CO, and I1,0.
' 2KMuQ, + SHLS0, + DHEC__O, ’ > Kﬁ( J,, + ZMnbO,, + 10C0O, + SII«,()
L 4. Reaclic- - Wit KOF
‘ Witen allealine solution of RMnO 4 is heated, O, gas is evolvec’
2KMu (), + AKOI > 4K.MnO, + 2,0 + 0,
| '(_‘Sl'm'_icl'm'e Of Permanganate Ton
’\ f7
SES: _ . ’
e [f-l'- TR I WS U XK EN mjw':i - . 3 i

o 17 is used as a J:amf :*Iaul am'l a qger ,,,,,.,‘-[e : e R

“ ix u-sml m llu' Hull m lm'n (lfll:ctl"; m’mnm "”"]"Himl'-

g t®



