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= oll ox stokes of N from +1 to +4 d;‘;propgrl-r‘ana{-e in acud soludion.

3UNO, ——> HNO3z + H,0 + 2NO

> similarly in P, necrly all ox chatos pb'gpro/aon’v'ona/e in alkai' and ccidl,

— N j¢ ¢iricted to a maximum covaiw% g[ 4 since 0”'9 4(1s+3p)
orbital are wailable, othes yith orbital can expand their actate,

fanomalous  — cue fo small size and lffﬁ e,[ac%romémﬁw'g, l’u}ll iondsedion emlrfwl;y

Pproperties o and non- aveilability of d orbitale N has unigue cbility o form

itrogen] pri—prt pulbiele bond with Hsolf and ofher clements cuith small size

: and h“aqj" dzdfbnrzgaﬁua%{, (09 C,0). thur Ny exicd with Lu_‘g/« bond
Aissocicdion @wfba/pé/,

— P-P, As-A¢ and Sb-Sb ﬁrm s)n/e, bomc’, B; - forms mefedlic 7001«@,’,
cingle N—N s weaker fham p—p  becauwse of high inter elednonic
mpwl/u‘on of the nonrbondim} electrons, s « vosult, cotenatson

3 tendency is wealeey |y N,
1 > due tv abcense of d orbital in velence shell , i+ cannot form da-pna
: por bond as the othens. P and fe can form dm-da bond el<o
with transifion metals when their compound) ke /QCCz/Js)s ond
As(Cells); act s %Q&"'a's_
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vaadidty >l Jorm hydrida of orm £y Stobilly of o hydniddes decrecues from
[fowards U5 wH, o Bilh, . the redudng notwie of the }%chwéu inceaneh down fhagrou

- bagl‘ay order; NHy > pHz > psHs > SbHz > Biks

Lreactivlty, = all form Fwo fyper of owides : E20;  amd £, 0. oxide with b
[Howands 0,7 ox. stake is more acddic. acddrc dharacter decreases dowm +he group,

= 6,05 of N.P are puuly acidic , As, Eb ane amphoteric , Bi is basic.
72&(-}7‘“[2{ — there ﬁorm EXy omd EXs., W doesn't ﬁrm NXs due fo a/osemc_egf o o,
dowards > £xg ane B% more covolowb Hham X3 . except NXs ol tnihalides

G e shable (VB s shakle thougle )( Tt X3 except BiF, are covlord),
jraba‘v’&d@’] > al form bz‘nmy compoanga Qx//u'b/'/ﬂ/zg[ -3 ox sfméeleﬂ- CazN; ,Cas Pz
HocooudAl ¢
ﬁé;"o;hl*sl 5 o O

BDINITROGENS
£ N - proclucec’ commua'a.@ by LiguiFicakion ond froctional distillidion ofair
[preparation: _, Hem’?‘ngtom agueous sol” of NHaCl with sodium nifrile (NaNOz)
NH,Cl (20) +NaNO, (ba) —= N, (8) + 2MH:0(8) + nacel( %)

= by Ahermal decomposition ‘9&@/‘(4)2’610; [ ammonium di chromete |

(NH")ZCY¢O? == N, +4 H,0+ Cri03
- VW@}/PU/U— N, b/y thermal c[acompmsh’v'oy, j sodiewm or bayiwm azide.
Ba (NV3), ——— Ba + 3Nz
Jproperties’ — hay fuo stuble isotopes : N and "N very lesssoluble in water.
low freea‘mg amnd bol'&‘)"g points. vothor ivent at room Famp.
— faacﬁ'uu‘,‘y in crealed mpulg( with fomperatuze, ot /u% Tomp,
it olz'rgaq# combines ooty some wmeteds  fo form pma’aw'nwﬂiﬁ/
fonic nitrides  and  covalent ower  caifh oy -meteds.
Gl e Ay /9% Ny =2 Mg n,
= it combines auth U ot 5007 v prosence o cote Hebores proaw
% Aty \——%.'—C—ZNHJZgy o ‘*@WL{ P )
combind with 0y o} about 2000k fo form NO.

1
Na + 0:(Y =22 2Nt

& @ .0 .

o o Or.

SPPHELA:

P e ,pr dzcﬂé/ et m'/'rgfmow cowom& e.g. weeq,
[prepuranion ;
@ > in small scole , ommonium calls a(acwn/ﬂo.(e (shon trecked wi NaOlf , Ca (OH),
2ZNH,Cl + Ca(OH), —> 2NHs + 2H,0+ CaCls

N N
<IN (NHa), 80, + ‘ZNIQOH —>2NH3 £ 200 + Ng, S0,
H" 1ors° H =0 laﬂgz seale, iFis manufactuzed lzg Habers  Pro s,
Ocdm
Nold) + 3t (g) S22 ONU, (g) [eotlygtb> K,0, My 0, ]
[}fﬁﬁé%’a:? = colowtlow, pungevt odowy , posscesses hyydro geu bonds cawning bigh b p.
- MM colubkle i'n c./wLer, Binag colt s uwﬂgl baiic due fo form oy —
NH; @ H 0= Nu," coa) + oH™ coq)
-—>$‘—p,w,c£pi1‘afes the #tydraxfdag QL ma)% metals ﬁom thoir sal/‘, eg.

2n 504 () + 2NU, OH(egp—> 2, (OH), (s) + (NH.) , $04 (%)
white ppt

FeCl3 (&%) + NU, oy (6a) ——> fo, 04+ X Ho0t NH, ¢/ Cag)

nr

=\l
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= due 4o prence g[ lone pedr on N odom, acts as lewis  base, By a/onafz'%
the elechron pair | it forms (jrzlmgz with metal ions and Hhs finds applr‘taﬁ'm
in defecfion of metal ions  such as Gu*', Ag*":

G "Ca) + 4 NH, (a0) = [Qu(VH3) ] () | Ag* + cim—s Ag el (9 whleprt

blue “colown (235
deep blue AgUIe® * 2N (6) —> [Ag (NH).] €l cas)

° O (_glou.rlz-‘ﬁ

+) e 2 0
Oxides' of  Nitrogan?

‘{D'.n}"[mgw gx]dé (Nzo).' Colourless gas ( neutral)

oxidation clade :+1  preparation: Nu,Noy —E—— N0 + 24,0
N:N —._-—O 3 N=N —o
{[\Tltwgen monoxif]é (NO): colourless gas (mufml/
Mf +2 pmgam#on: 2NalNO;
IN=0: «—> IN= 0"

+0Fe 504 + 31,80, — Fe,(804)3 +2NaHSO 4+
24,0+ 2NO

Dinitrogen Hrioxide (10,): blue solid { acidic)
gid_aﬁ’_,_mi +3  pruparation; 2NO0 + N
.. . . /-o"

ok
oy, T IN, (0,
H ©: o)
O\\xN.—N¢O‘ o \N-—‘N
.

o) o7
— |
NEErogon dioxide (NO): o
i_————-""d“‘”"” slafe: 14 preparshon: 2Pb(NO3), _4ooks N0, + 2P0 +05 S g w7 N

rown gas (addic)

I [N, containk odd nuwmber of

Diltigen fehrori (4:00): colaubss soid/Vd 1 I velonco oleckrons . 3 bohoes
oxidotion skade: +¢4  preparation 2n0, =5 N>04 as a fypice] odd malmdz j’;o
oxidation state:

cUmzrfSa#Dn P iF ic conver

oy ; d. /-’_O: .
'—O\N——N/O' <« ..?N’_N§‘é stable N, 04 molocule with 44
.é)/ ==o" .d ’ number of zfeu‘ronij

i , ld (aadw)

em]‘DXIda CNJ. 5) O]O Ny L{HPD;"" 2N;,OS

s 45 Ergg&f&»hb",’ 4””03 Tt pq

“n - ::O'\ e D' 5
(@) s N7 N
O—_

N/ N\\\ Y —> _M

SO

= o
Y’

ONITRICSACED:
D____‘__a_o-v-—ﬂ-‘-_"
heafing KMO: or NaNos and cone Hz S04

Fi’jéﬁﬁm#on’: — Lab prep by
NaNO, + Hy S0, —> NaH S04 -+ HNO3

f 0| >0 [ayc?g scale, it 1s preparec/ bat{ Ostwald’s process-
N e odalyt
—N pL/Rh gaug Pt 4NO + 6H0
O \o 4NH3 + 502 (?) SDDKIQbM 2
fh INO + 0, == 2NO,

Bproperties ; d i iddsi ' d atfacks most metals
fprop perties? — conc nitrc acid s @ sfron oxidising agent an |
: exapt n{obhz mefals. the fmdudg dopend upon the concentrotion of the

actd, femp and noture o the vmateri] undergoing exidation -
30, + SHNO; (di) — 5 30(Ney; + 2ND + 4H0
Cu +4H Ny (cont) —— Cu(NOs), + INO, + 2H20
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> Zn veads with dilute nitric acid Ho give NO, and with conc aod fo give w0,

420+ JOHNOy (dil) —— 420 (NOs), +5H0+ N2O
Zn + 4HNO; (con) —> Zn (NO3), + 2H,0 + 2ZNO,
> some mefals (e9. G, pl) do not dicsolve in conc nitric acid because of the
Sormation of f o passive film of oride on the surface
= cone HNO; also oxidises non-metals mnd other compauna/s.
I, +10HNO, —— 2HIO; +1ONO, + 4H.0
C +4HNO; —> (O, + 2H,0 + 4NO»
Se +48HNO; ——= 8 H,80, + 4 gN0, + 16H:0
Py +20uNo, —— 4H3PO, + 20N0, + 4H,0 o
—> +the famx'/:‘ar\ Brown Ql‘noq Tost Jor nitrates dapwfb’ on the ab/[f@ gppe fo
reduce nitrates fo nitric oxide, which reacks with Fe™ fo_form ‘abyw” s
coloured complex. the fest s usually cayried oot by adding dilute. Jorr

‘ quasus ' Lining witrede ton, and thon
s,u,!,pha}.e, solubion 4o an « colution  OOW 9 n '
Care)ful? &a’cunOQ conc entrated 5ujphu,rl'c acd a/on; tho sjdos 57][#1.0. e

i NOST + 3R +4HT —— Np + 3F>" +2H0
[pQC”lO)GJ2+ +NQO — [PQC”LO)E@O)JL+ 3. THe)
brown
'JD-/L%.S/;/?o'r.u?:
° 6 - O_D ¥
Hllstispic forns':

white phosphorus: — ram licort white waxy , polsonous , insoluble in cader but soluble

i CS, am/gloals in dark .
— I dissolves in boiling NeOH solufion in an inend chmesphere giuing PH;
R, + 3NaOH +3H,0 —> PH3 + 3NgH, PO,
— it s less stible  and thowfre , move reackive thay othens becawre
of angulor Strain inthe ¥, molocule (angles 60%). IF readily
choddr Are in oir 7500,&42 donne  cshite fumes of B0,

] R0

W_P}"_ﬂ{/’,h,ﬁ% ; ; ‘ b 573K i et a)‘mof/)fwza
> obtained hood “QJ“&F}'WW n ’

y AMW%J%% w% i e headid wnden hx% presie. G peted

of phares of bladk P is formed.
%chzj P pomerth iron lutwee odowdes’s, non-poisonous - ,‘,,IOW
in &)D\ZEQ/’IID a) a}d/ an In é&-&é&"? csS, . Red P s Ioss YQ&MLI'L(Q_ +Hhpnn t‘}lq;ée

&, C{OQSV\I} y('m n the darl . /P\
- I s po wuc., P

poly /P\ /\\ S
/

Pl
— AN
,P\fl’//’ P\P P
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Ut — N ﬁdoﬁ)fms 0.9 ol- black ane /8- black. &-black péa:péam,(
is formed cohen ved p#f? is Juaded in a sealed tube of 803k,
W ocan bo sublimed n air and has opague Mmoo clinic or
Yhombo drhednal O?M}a& doos not oxidise (v al?,

> - bladk P ic propaned by hookng cshite P ol 473k wndee

high o JF does pot by In air upfo 673K,
OFSTREm - e
°°LILDsJ9I2f$!n_QO_I
[preparation: — by +he rea chion of Calciwm phosphivle (Cas) with H,O or bilute HCI
CasPy + 6H,0 —> 3Ca(oMy, + 2PH,
CasP, +6Hel —> 3CaCl, +2PH;
= (ob prep: %{ hzcaln’y ol te P cauth conc NaOH " inm?"a/masp/ame La/ﬁ’ CO,.
p

/

—>ahon pune, 7t is von inflammoble but becomes inflammable ocing fofhe
prosence of PJHA ef P, vapours, +o /wfuj%( it from fyy;pu/u"‘/v'gd/ e abjoréec/
in Bl 4o Prm  phos pho ndum todide CPH,L) (yhich on fmmt,'n; with KOH .
Fiuer PHs, PH,T + Kol —S KT + 1,0 + PHY

bladk p’/(osphor

+ 2N OH + 3H,0 ——> PH; + 3NaH, PO,

properties: — colowls’s gap , roHen fih eymell and 1 highly pisonous, it explodesin contect
with fraces ochxu‘cUsimg agevd ke HNOs,Cl, and Br, Vapouwrs,
aL&M soluble W woder. 50&0‘:’07)@0 PH; in woden d,o,cowlfag_s‘yj -
prsence of Light  giuing redP and I, .
- wshen absorbed m SO, or ‘Hg_C/Z _so[,uJLl'oy)/ the cmr@sponcfz'% pkosp/u'dwﬁymd
3wSso, + 2PH; —— GuP + 313504
BHgCly +2PH; = Hg,B + 6wl
- phosphine is wealz% basic and (ke ammonia flues phosphoniem compo undy
with acds ey. PH; + HBr —— PH, By

" Phiephoras® Holido3 -
ST oSpagLy _
PXs] preparation: —s paming dry Cl over heoded wshite P, P, + 6C1, —FPCl;

—> achion of Hhionyl chloride (s0ch) (it cokite P
P + 8500, — 4PCly + 450, + 25,Cl

[ﬁrgﬁﬁrr‘?@": — colowilew Orgz Zt'gwl/ ond hycholyres in Hhe presence of moistuze.

@ PCly +3H,0 —> 1, PO + 3HC/
P = reacls with oraqaw'c compaum& conf'w'm'l’?_ —OH group.
ci ;—"‘\C‘ 3CH; COOH + pll; —» 3CH; COY + HaFOs

30, Hs0M +PCl; —» 3G HsC + P02

HPXSJ p"f'g"ﬁimﬁbm - v‘aacﬁon 94 whife P anth exam P/j 5[/? chlorine. Oty == 4PCly
i — by achon of SO, o P P +1050,Cl, —>4PCls + 1050,

|

© examsrovorriciar ) examsrosn (@) examsroan ) EXAMSROAD



3

L ;“Prbp'eril"esa: - yﬂjjow‘;lq wiile powdw ,in moldh alr, it A#a’no?/wj o POC ; and ﬁm@ ;@Lf

comveted to phosphoric acd,
Plls + 4,0 ——> pociy + 2Hel ; POCl; + 31,0 — Hs PO, +3Hel

ci = cshon healed, iF sublimes bt decomposec on  stronger Wﬂg. pels—=— P +Cl,
¢ > reacks with orgunic compounds containing —ou group conmrding o Ct-dore-

R
= b\u CHsOH + PCly ——> Oy, Cf + POCl; + HC!
| CHy COON + PCls —5 cly0Cl + poCi; + HC
E "-}JQM,%{ diue dodl m}a/s en lfw.aJv"";( with Pl éu‘Wl Cmmspancél'lfy chloriclos .
2A5'+PC'5 —_>2A'gC"‘?‘ Pag /Sy)-'l- 2PC/5 ———>ch/4 =F 2!903
— it hay figonal bipyramide] shudue gol. Ln solid sfude, i oxishs ab-con lonic
solid L0017 Fpaig)™ 4, bty o cotton , [PC]" - fetrohedne/, [POg] > oct=.
» O, ;
o ‘a0 V 9 G c?’ ) e (O 0
4 Qigonds” of Phiosphoyun”
B : i ‘ . 0
o phasphorus acid. CHsPoL):  propacshon: wolity . -+ plleoke  onidatiey . I
. (ﬂ) ’ — 10 71 H/lp\o—u
T 1 e H
rthophosphoras aad (1P05):  prepayshion: pLo, + 0 ox.nor + 3 P
| (+3) A W
; . ‘ t o)
avd(Wibyos): prepasaion Pl 1 P0; ox por 13 £ I
Lkt /2 o — R ~_ .~ R—ou
| 9 o 0 W ° \H"
T - : /I I
tgpophosphoric acd (Ms P, 05)5 o P vod P, +alleali —p— P—a
y + [N
\ ow 0
;. 1 , il
Besisshovic: aoid (AP0 us) 220 FiOuttho £,
L d p PI/D /f
, : ric aldd -~ L ou
Yesplispharne acd (HaP07): | preb heat phosphor' o P 0
(+5) oy
AN, W J (HPO3)y:  prep: /JZIOSPL’””A acid t0618 Oy —~O0 4P 0 Ib ,
ﬁ'faphos,o_hmc ac e+ in cecled fube uo/P P~ou ] / ’,o/
| | | P NN
) 0 \O/l (0] f o }
~p~ op ol o
O// \ou

. b
cybolimsbphaphric PPl LnE

@%7)@“741‘25# — aclehr in +3 ox stode cl);prapwr#onmte . 0.9 4H; PO, —> 3H 2P0, + PH;

= addy with P—d bond home s#my.gt rzrzd'ucl"y /Jra/)ah[z'es e.g. H;po, @@/ 2 Pt bonds,
4hgNOy + 20,0 +H PO — 4hg + 4HNOs + H3POq
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-0 .
QP Ao il a’
‘G—r'o'a,{”‘?é“

diiids. 0,5, Se, ¢, P Clechonic confipurefion: 15*np* J

5“?“”,‘/!'0”“6 radi): increases down the group . Oxggen is QX&FEM% smet 5

itsahan enthold: icreaior don e gravp . 1€ o gro 16 i lower compareed fo g7p 12 -

%{éﬂfbﬁ' goin ‘em‘ha{agr‘: because 9/C compact natue , O clom has  lew ””#9‘[""‘"2 dﬂdﬁfm aa,mz)e;ﬂm@

L than S fiom S onwards the value cgain becownas lew Megetiue upto fo,

|

ﬂ[ic}wm oJ"Wé’" nextdo F, 0 ha Hhe hf'yhmf EN velue amon;# Hzad&mwﬂe EN decreares dogsm
B ﬂ the graup. g lallic charachw incueares pom 0 fo o,
E

?ﬂ@?@!]ﬁ’f?f‘?’{@’ > 0,5 aw nonmetsls | Se,Te ow metalloids , Po s @ el
— P is radivackve and short lived,
= all thoe elements exhibifs alofno _ bp o
> mp and bp Mowar et cdmic iimber./aﬂgf@ CL'J?F W & Z&ﬁ%:ﬁidinﬁ
0 and & may ke explined o o bass of oomicity [0SO -

ﬁ:CHEMIMLTIES

. PROPER ' WA =2
; i i_:”_“ : XVT ‘9 S{‘D.bl‘[t’ ‘#‘ _ 2 Ox' S'/’&JL—E CIQMM C{ow”l #LL gr&‘%- PO C/OG/WJ . 0 0’#9 ,(llﬂ -
ﬁfc{gon‘sgfz“ :5 oxweption & OF, (t2) b,

mm & = ofhons show +2, +4,+6 ox stafes . +4 and +6 pre mere common. S, Se, Te

W shoc +4  with OXOLI%B'V- and +6 Qur’ltf-: S*M'Z‘é{j-ﬁ& ax;‘o/aié'au _ﬂ"qr./'e
décrea/wl down the oqrau.f and 'qu"gﬁ +4 increa ses ( inet pair gffeaﬂ

I i — due o small cize high olechvnegatinty. due b this H-bond oxish in o0 bud-nok HyS
%{i!ﬁ' -»absmce Llyc Jorbt'}a/g/t/tl‘l’m‘/s its ojgva[@%y 7’0 4,@/)0’ in P"QC’#(—Q,I'/‘W&? ZKCELC[A 2
& o
w@gbj —90/[/form }Lgc//ac[M \Df the ?/2@ HE (E=-0 S,S%e, Te, /’o) , aciie chayactos increases denee
i‘ — W inceate in aedke charackr dousn the roup can be explatned in teems oF
. decware tn bond emlhai/o# for c{l's:osfmgon g£ H-E bond dowm W(ﬁ}/roup.

—s e Hawmal gfulu'&'@ o hé,/dmu alro decmars from HoO+o HaoPo due > Hud's.

— all @/céudm oxeepl cictor RONSAHLS /‘ch[!-ca'waq pﬂoperﬁ and Hhis chavecds.

inowagy fuom 1S to HTe.

b ik 7 .

pl,.: _Q/[?:‘: avuduﬁrm OX)dW) ‘0/[5\02 G.A/LC/ €03 '@,Qg/, 03 QMSOZ W}W Gﬁjﬂ'le S’eoz l:( §D[l‘d

Shof ne | cing pnopang of dioxide decroases from S0, o TeO, ,SC ic reducing
(Jlulg 8 TQOL < am 0#/‘6&'5/‘% ﬁﬁ«%}

= by €0, , S, 6o and Te form €05 . both ame acidic in nouree,

ﬁi,:’l thay Jorm a/awge number of halides o faree EXs, EX 4 cmd E% .
0PN > stubilify of halides dlocreases in fuo order  FTNCI™ 3BT DT, among EXg,
ECls are onky stable  halides, ol EF; o ganeous in motune, SF is excphomaly
steble fov sterie reasons.

ﬁaman? E)Q' , SPy s agas, Seg, a &gwd, TQQ a soléd.

- all erczpr O jorms  dichlorides  omd diébromides.

= e ool known monohalides are dimonit v nadure eg. S5, S0, , S8, S ),
there u/t/mlm#o dis Propor 7/7'074@74'0;) os ;/ww« below,
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ZLDioxYgen 52

ipmdm#onﬁz > lab prieps; b# }wml.,y,g o-coﬂhl'm'no(, subls A,uoLIQA cjftjoro/e;, m'#raf.e/j aA/Lc/ per'manaqam{a_

2KelD, =Spes R0
P

~lab praps by Hhowmal decomposthon of Hhe oxicdes of ety lows i o chaunc
serio amd highere - oxiday 9/;050:; Jy:.o}ajj_x g 0w in the electno chamiead

2hg,0 —4A3 '+ 0, 2Pb;0, ——6Pb0 + 0>
_9/0102}!3 O = 2H9,+02_ 2Pb0, — 5 2pbLO + O,
: prep: H0, s readx'%c duom/aosed fo 1,0 cmd O, wwith ﬁ”“% ciuwded motal
wnd Mn0, an codalyd, 2 o S

- on /aﬂ?e scole # can ,Dngoa/Leo/ from  odwn or alr wic d‘wlm’%»hj‘
— Mndwiniolly , 0, ¢ obluinaed by Finckona] dickilotion of Lz'qwﬂﬂ_c/ air atfer
remowtng.  CO> and yoder vapoun.

wrs A — 9 + ;
LPropet " T 30, —> 24,05 i P, +50, —> £,0p
+0, G CCRR R L T Cye— 220+ 2503
CH, + 20 ,
4 2= (O, +2U,0 o DS +0, V, 0s DE @)

4Hl +o, —Cuch B r) L 5o

&@W—i — W@' non-mofal oxides am atidic but oxided of some vnefeld in high
oxidodion  stete hoane come  acldic character (¢-5. Mny 0z , G0z, V>05)

— genozally , okl orider ane bancc. .
—> some show dud hehoulowr Jnown a3 cmphoteric oxicés - &g

Al,O3 +6HCl + Y H0 —— DL A0 %" + 6CI™
AL Os + 6NaOW +3H20 — 2.nay[Al (o1 )e]
s come oxrdes mathher codic nov bae known o
) o 0 - o 3
i -Ozooneu
ERL) ﬂo ‘. °
—> horouchve Ho remain in abmosphere ol seq lovel oF aboud 20km, ozone lagpe
/s formed .
éﬁffeparanlfonﬂ‘, — parsing dy @0, #mmg/tt o nilowt electial dischange , cormnsion of 0, 4o
0s Cion) occuws, the pnoduc/ js lmowmn o Bo ozonined oxygtu .

O .

ﬂj OWIC[M- 23'60/ NO, N,

I = s the cormeenon in ondothermic, i is neessany Jo we a /u,lm‘ oloctrical
5 disch in ifs /on@paﬂa/z'on +o pnw.ew/ ik decompositioy .
P /o\.. . M?e swed] J . 52
07 N0 S pr oswn , a bothy of crondsers con ke thed an puwve o can
condepped in @ wemtl surrouwnded ky Ligusd  oxggen. e
/71 > lo , M blue &‘W'[/ CWL(// u_(‘o&lt-—g:ﬂ;é“b/ad( solegl- 1 ay &
7 mm%ﬂ/) emell and in small wn;m#mﬁws 17a/w;ZM/5a ﬁijZ/ C;f’mul
‘ sricdble ‘ng in headache o aunka,
00w, brcing Ino s e 9

ez tian AW is -ve and
‘ " wstodele wrt O, sine in decompexi '
” Zaom * Wo%@n?gca%(w hx;d’ con avtnation wf 05 it explosive.

S s posintve, ‘

— / oh o
| > duehendngy to Jiberale ctom I L X b 2t i
’ . . , .q. Pb; _1;}940 _— 4 2
powerfil OxfdlSl/% a—g@"”‘ ¢ T +30} /é api~ % e+ 0s
(L mbing veple cuth Os.
. | Jilteud § nific actd) co
- m{rzogm oxidos (Pe ﬂ/%f P HERERET

L —TR T A R

© examsrovorriciar ) examsrosn (@) examsroan ) EXAMSROAD




=2 ﬁworw w;zc] n aeroso/ gprg%j and an fefruW é/zu'na,d&@ 020nQ /a#m

oR Qe °f 0o
— formy numeroys allotnopes of ashich éwl/ow rhombic (x- selphur) and mono dinie (- sidplus)
formd ane mogt )mlvor'lLaW/~ rhombic adphun s ctoble o room ﬁaﬂyaemfme.

ﬁ%iffb&mm — yelloo in colour , Jormed on oveporahoy of solvton of roll sulphuin in Cc
. - incoleble w cpodor but dissolves  to some oxtend tn (B, R0 and p-o—/ ‘
’3) ~ readily coluble iy Cs,.
Hronockinie sulphu? > soluble in Cs, . ‘ ) ,
(= aidphet) 2 o Jg P’;ﬁpaﬂe‘/ by mdﬁmaq rhombic sulphun in dish and wﬁZu%,
i Jormed. 460 holos gre made in Hhe oust ond the remaining

&) L“ ‘CJ \ C/ Uj

—G@ gl i poured ouf. O remowing e cwust, colounlers  noedle ep chaped
o—G) cuplel of - sulohtsr. Shrangorns i oc-culphi bolo 363K.

€5 > ot 369K, both Sforms ane 57%[2, i is known b Frannition TLWQMJ[M&

— bolh forms hae Sg molocudes (it differont shucdum ( pudired and croum)
- in Wm&d scyclo-Ss , it becomes chaly forn. chove 10ODK, S, is domipount
0.0 o+ .0 .
05alphar;@z_'oﬁa/q~.,
. & o~ oy Ol ]
!?3;[2_/’_47"&1['0"_»‘ ~ S0, is formed coith o Lite (6-8%) SO3 whon S is buend in air or oxy2en,
S + 0, —> So,

— lab prep: ﬁgaﬁng a Aulplu'lLe aith elilute sulphuric acid

Sorag o f
3 2H' —— u,0 + so,

——a:’nd&dﬁu‘a@’ pnoc[ua&c/ @ ap bazz /)nocb.(az of mas#kgz gﬁ gu,/,du'a/_z ored,
4Fell § ey Senih, ¥ S,

%ﬁé‘i{:by: = colowzless, WW srmzuﬂa(/ soluble in waker. forms 1,805 cotth coter.
5 ‘SOZ +‘ H,0 = U,80;
o7 B0 ;reao{c neadily et NaON soluion forming sodium sulphite which reack cofh movg
1\ 50, formﬂgl NohSO; . 2Nu0H + $0, —> Na, $O0; + U,0
NSOy + 1,0 +80 — 5 oNa SOz
~ reacls catth Cly, tn pasence of chercoal (eotulyt) fo g WWCAIONZ{Q@%CQ
itis onidisshl 0 502 by 0,, SO, + cj, D=eal, oo
e o R SR S e

-9:{)70;‘5} S(.DL behomenr ar « yu[aay? a,gzwl it conuerts fe (m) loms +o FelZ) ,..[
ecolouzises actdi fiod KMn0, solufion,

Qe 3t

7S¢

t 80, + 22U 0 ———— 2FPe™ + 50> 4 4yt

So - =
50 23 QM”OL‘O F 220 —— 5507 44U 4o,
i 32 0 0. Oy °¢ °©
. %xoa'aais ff“ %A%L
9] 0 0]
A U
NS S \\D Y ~N ~ <0
P O/I\O_o/\ A
i ok O H
Subpunic acd. parawdﬂ'sujf}w/“'ﬂ acd Pyrowjp/umc acid (Obztuy
(K, S0,) (4,5,03) (H,5.07)
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) 3 cteps.
L sl S RN 4 IL p oM a}[zﬂfl‘. n VO[L‘M .

; i) conuomsion of S0, to S0z by the veachon with 02 with ViDs oo Cﬂlﬁ-@"}‘
: l'l"> Qb!ar,bltv‘on #SO_; tn H,804 o gi‘wz Olowwm (H,8,0%) L"J B eagj—fan
Gi) ig the key step [ 250, + 0, %08, ocps , A HO =—196 6 KIme -*M ’;aaaw’
& e oxothenmic vewowsikle  and ﬁv’wmd Y‘aaoHD(Vi leads *mecrij;e ?’ZOK )
a i ’ 0 ben
low Tamd bigh P oo fowourable - L e g? |
mf;ej loum  glus HS04  of fhe dorined conaubrotion( 96-9 7. P

| 4 ' d 1o woten o]
' ) H , 0[LJ7011 9’ lzaca‘l.(concau i
colues t ceter cach iffziﬁ,&; @';);,Lmyﬁ acid iy strong affwéf.

:ﬁ:o PQT{-,‘&;? — celewtlens, dis

— chamical readions gne  due fo G) le

fo G\JZPJ-L (’."’) C‘JO—LU + act ab am‘(,usf' a,?zw/’: | | |
— 'Ciwzwwto low vo[a}r'b'g , can be wwed {oy?ma/w move volsdile acids From Yooty ¢ alls
AR + Hp80, ———>2H> -+ M, 804 [X=F Cl, NOg

J ! dowt read)
be drled up pnavua[ea/ they
TR s redl (eaet gaser con .,
B i i f,f”ﬁ fﬁm}fq jé;it compounds. Ciz Moy On 22085 12.C + TTH:0
i+ yemo
— hot conantrated sulphuwrie acd acks ar a madoredely s#o‘yy
(’:‘n#mm'dt‘a):e befgooen phogphaw'c oand wiuc ccld). Ha50, is re
@ ou, 00,50 cuso, +50, T 2H.0

S+ 24, S0, Ccond —> 380, + 2H,0
C 4 24,80, (cong) —> €O, + 250, + 2H,0

J nis ,
Joes? mf;{ in mala‘yg fer‘H[l‘éefs s Paﬁolﬂﬂm reﬁm'ng ' mWac}wm gfp%mw}s ,PH
st — mouny !

dﬂ*mgwt I\Vlé{—LlMlIy . O .
———— O o = o
‘Groty) 17 Elemonts
0 0 . ol |
| peeanes: — £, cl Wﬁ”é}/ abMJMZL. At ¢ sadioackive . F i n?,m\ag%najm‘/
| insoluble ﬂuow’d_u (GF:, Na;Afpa etd) Cl/""ﬂ' small M? 1S p P

vivon oder , bones and  tectl of animaly, | |
> sea goder containk chloride’ , bromides and iodicles of Na, KMy and Ca.(maJ@/Vaﬂ

folschaanic conft 7~ ng>Np >

. pen‘aa’A .
[BtomeETand ot radi: s emallest atomic radic raxped‘/wa rwup, Fis extrnemely emodl.

- abmic and lone radi'  crearer docon He groush,
EEEEZ#!(SKEKML\/@E: —> oty high fondsaion enthelpy - decroases down fhe group

g , '
ﬂ%‘-’"’l"””?‘ﬂ, s oot mum  elociion gain enﬂwjﬁ% i res pechiue %ja# PjnadA 5;“&:: they need
fg"ﬂm{" » Onf# one elocknon for octate. becomes lews Megodiue aoash g Ufa
nga/fw olechon gain w{fmha# 96[‘ i lesh them ¢/ due o emall srze.
B it )ﬁgaf!'w' N Lug/% mﬁwmgaﬁu@ , decwases  doasm the ey . F s most dacfﬂam}aﬁue,

We%} — all hdagﬂma/m colowted, (F; yellows, Cl greonith yellow, By ved , Lo violet) ble |
i" rﬁ«é?ﬁeﬁ S .0  Br aM;I ma;pwu% goluble in Ho0. &LLL/'SO m
- BRReSd — ¢ omel CI read ot ’ y 4

b  vaow  orgamic coluents such an chlergform, CCls CS, and hydrocarbon,

“’ 9”"”&% Wﬁaﬁﬂos}a}fﬂn o K s lots Fhoun that of Cly (x=%). F el bnobly

Ox'fcll‘S [
duﬂec/najo $0,.
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irCHEHICAL PROPERTILS
xosddeands: — oll hologems achibil =1 ox stoke . howemor Cl, Br and I exbibit +1,+3,+5
53 ;_:’:‘;wj and +7 %o, f'uW oxidaHon gfafe DJf ClB,1 ow realired mcu'mé; b
achiaty he halogo/w combine @il ewmall and }UW d“’/m’m?%'u{ For 0 aloms.
—all ha/g(yamw /u% reachive . read w{dl/ decreares docom Hhe group,

g - duo fo ﬁugl\ accop%amce of one glectnon, gne s/-norg on‘c&‘s/t’ga -

Foine
Fig the 5H‘0ngﬂ/\f om‘cus;'ng{ hﬁ/oglm, oxidises ofhor halide tons i
| solubion or euen s solid clote. a hologon oridires halice iom of bigler chns
: F,F+2X" —— 290~ +X, (X =Cl,3,1)
Cl, +2X° ——> 2217 4+ X, <X=BF, J)
Be, + 21" ~—> 2B6¢" + 1,
| — relafiue oxldising  poaset of halogent n funther e linmsted bg#““';/ hallc
f Taadfon with wafer . £ oxidises U(‘L’ﬂ o 0, el B Jéfw ;@2
ond (/ya/anha/owj acids. 1 doowdt react sponfamaws@, T, com be ox
2F + H,0 — 4+t 4F ™ + 0,
X, + L0 = 5 x + Hox (%=, &)

417 4 L0F + 0, > 27, + 21,0

{@f”?malﬂw? — due fo small size, hx.‘j,h @[admmgqgﬂw'é( Llow F-F bond discocokion é‘ﬂ#l&%*
gf%f‘;’ and non auailability of d orbia
TR S IE ) en and elednode /aozéen/f&/ e hx‘éﬂﬁé‘—ar than axPéu{@di
— wost roackons gf F o oxothennue (due o eymall ane svlmfg bond formed
with ofher dMWﬂ’Q
= U proy only one oxoacid while others from o number of flem.
I ks o lgwd (duedo H- bonding), whele olhoz By WX ane gares

Eéw"'ﬂy’ — all reack-to giue 11X ik affinily for I deoeeaser from £ 4o 1. Hx dissolice
wands i 0 1,0 o form hydnohalic acld.
— acide S#Wjﬁ CHECHE < HRr <HT . chabilily decreanes docsn fe group.

Rkl —> form many ovlos but mesl aro uniboble,  Jermi oo oxiday OF. e
baards 0 only of i ﬂwﬂma@ chible. both a;za_sﬁ”oﬂgﬁ Fflworin hg md:m/w‘& 0.A
E oxidines Fu b Rl (mec/r'n mmaw’V% Ko from Mc&mﬁ@y
— 1,8, 1 form oxides of +1 fo +F decrese in sﬁé/’/«'é( ‘n order I >C/1> 8
: —’lfog/{wz onides fomd fo bz more ctalle.
? — Cl oxides, CLO, Clo, , Cly0¢ and L0z ane hz‘g/té{ reachue ox. W ond tend
: fo enplode. Chois wied @ bleacking agedt for popen pulp, hochler, wiken treecho
— B oxides, Bp0 . Br6, Br0; wre loot ctobale. stecble ho/ogw oxides .
= 1 oxider, 1,0, ,L,0s, LO; ane insoluble solis  and clecompose oy /LZR#‘V%_ 1,0s
{ad, s o ey (7005/ 0x. W and 5 8 wed 1 eMimatioy of Co.
freucridigs dopoa Mg + Br, —> Mg B0
teond Jg ‘“’;in;nf ﬂijdydsfiiﬁb M@r)HZ%&/zM modals csith ‘uW on, cFet is mare
akle—guel more covalont , , )
--»_;My cornbing fvﬂym covryobmé%g[gfz@ XX,XX;, XXs and XXz, wshoe x
A s m {a/zﬁ,m site  cnd X' s smaller siee halo;@m,
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° o I
ot s 0o 2 0
r O'C‘h(qT e’
G
[Prepanat ot —> heoling M0, with conidnated HCI. HnOz + QHCl —— HnCly 4 Cly + 20,0
hossouor NaC dund conc M50, is wed in cheal of HA.
LN C| +Mn0, *4H, 80, —— MnCly + 4NgHSO4 + 20,0 + €
— bg the achion of Hel on [KMn Oy,
2KkMn 0, +16Ha —— 2KC[ + 2MnCl, + 8H,0 + 5/,
)jmﬁo}ujzzh = Deaconh pnoar: oxidalion of Hey gos hy odmosphuic €0, with (ud, Lrat-
ok 2 723K 4UU +0, =& 5 20, + 24,0
- Clodnolytic proais: €, s ohtained by eloctrolysis of  bring. (conc. Nadd coledion),
Cl, is Ll‘bera}-ecj ot anodg.
ﬁéﬁe‘r;{'"es,—‘! — green'sh  yelloo gy asilh pmgzm’ amd sb‘gﬁfaml:)/:g odour I is gboud 2-5 time
hoawdlon  tham odr . IFis 2-5 fimer heawer Hham el com he ecw%i [z‘qx,uﬁ@/
= reads caith medadd and non-motals o Sorm chlons clea.
2= B > 241015 P, + 6Cl, — 4PCL
2Ng + Cl, —— 2N« () Sg + 4Cl, = 44, ClL

2fax zel; —4Fe Cis

=9 hay 3/1%1[ affinity for lzé/c/nofm, reccels caith - compotuds Sorming HC

H, +¢i, — s 2yc¢t HyS -+ Cl, — 2HC[ + S Cio Hy +8CI, —— 16HC + 10C

= with exam ammonia, Clo giwd Ny and Ni4Cl bud colth gecom CI, , NCs
Cexplosive) {s formed.
ONU; +2C, —= 6NH,¢] +Ns NH; +3Cly — > NCU > + 3HC/
(excess ) (Q‘%)

— it celd and L&ILM[M, Cly pnadu.cgj aw 5 0te gfck/arf'clé/ and hypod/arﬁle
W rP::l wdfh hot and CD)’IC:LW'LQ&JIC/ aUCaU_,u fic g,('m oL;ar,‘,;[Q -+ dl/chJ‘_Q‘

ONGOH + Clp ——= NaCl +NaOCl 4 4, g
(cold +dil)

ENuOH & 3¢, ——> 5Nall 4 NaeCios +31,0
(el +coug)

S corth 01/? slaked lime i giues bleaching powdm{cchou)z.cqcb.(q@u)z,guzd
2Cu (oH), +2C00, —— Calo0Cl), '+ Call; + 2H,Q0

—> Cl, reacks with hydnocarbony and glues b stidubion products with cctureded
hy oo canbons  ond additoy products et wctucate d hyyelrocarbons,

CH, + Cl, ) CHy Cl + el
CLHQ .—f-C}z _M C&'J(’C,z

= Chlorine cxalern on stending lo ses it yellow coloun cue 4o fhe  formation
of HU and HoCl. ngoddarous acidd CHOC) so formed, glues va seend

oxygen ahich is reporsible  for oxldising and bleaching prgpecties of ¢,
=it ox/dises fefrmw %ofern‘c and/ g,ué,a/u'fa to m@?kﬁ’ée,,,ﬁlé?jlm fo $0;,
Toding 4o fodate , &n prerence  of H,0, Haey ﬁrm H, 80, Guef HIO,,

E 2Fe SO, + Ho SO, +Cl» _— ﬁelc50ﬁ)3 t2HdA
NS EEED + H, 0 Na, SO, +2HC|
€O, + 2u "
2 20 + &l HL504 ~+ 2HC/
L+ 640 +5C, ————» 2H10, + 10K

B - TP Wisa powsszfed b&ac/u'mg ag/&*'?[; bleadu‘yg action is cueto oridation,
P Ch+lhr0 —2ng + o
Colouned sube fance +0 —— colowdow Su/os#wrce_
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0 0 o 0 o
o Hydrogen . Chloride’:
—— > .0 N0 80, ———> NaHSO, + Hel
polTon [ab : ’9# }zzmlmg Nall cuith CO)’JCMUIIMJ[IO’ WCJ aa[/'Nﬁ”SO(‘ 4+ NaCl —> Na, S0, +Hc/f

fﬁtf’peﬂl’@s, — bloaches veg and orgam'c maler 4 presen L g[ mostuee. b}[@adu'ng q]gacf @f CliNis
F P%mmd 9 ' NL MJ. ‘
; — colaunlo cw? Wgﬂﬁz Snwjl{l"% ga/;j Qajyj@ Lmﬁedw wa sa[u.éb h weoden on1se) .
/. L et (9) + K0 (n)ddo_) y,0* (7)) + ¢t Cea)
| = s agueows soluhion is colled hydnochloric  azd, . P
| “ohen 3 pants of conc Hcl f;! ona p g[cowmmtﬂaiea’ HNOs ane mixed, Pgua Ragia is

ﬁormd hidh (s wed br dissoluing noblo metals 29 9o/d,p/a}mum

WG SN S C s sy e NOE 280 B
g gp%lA_,, ;6H++ +QN03}+15’CI- o 3!’{6062 +4No + ?HLO

%decompo,wj salts of weakor acid e.g. Ca/doonafm,/gchogmcwcéam/a . W(’ij ote.

NapCO; + 2HU ——— 2/MaC) + po0 + CO,

' Na, sos +ome) NG + O + SO,
0‘ o (o] Q g i ° o] .

o . Oxoacids . of Ha/ogerzé :
O - 0 » o ~ ) o p

:*—9 duo fo bu‘gl( EN amd small s;"ee,ﬁ'ﬁmw ,p,ma{ —_— Oxa‘act'c&. HOF lknown on fluan’c (1) add or
i L,#Foﬁ'aoyam acd. Othess fofm coeral oxoacicd which  zon@Lbe seoledzd i Mfarm,
i Huué(_ o sfnlalL ts Hheir goH's amd i aquesus solufl'on,

Halic(@ add (ypo halows) I OF

HOocCt Ho
Crypoffouncul (ngpocdorduws) (”‘ﬂF’O‘”’“"’:"“‘) (%Pt" gagows)
Habic (@) acid (Halous) bhoclo — _
i \ y hi TvM)
Malic ¢v) acld (tedic) B of HO B 0; Ho1 0,
alie) chlo wic acid) ( lromdt) (todie)
Holic (VE) acd (Parn wocl Oz +0 RrOs {010
5 (perchlovic) menow‘d (gafui;tu‘)
H/ \CI l+/0\cf0 o§'d/O\H o.—_;§Cl O—(
Y /

INTERHALOGEN-.COMPONNDS

Q@éﬁ@(@)‘(@: — by direck  combinadion or by the action gfha/o[gen on loawer imiad@/o?zn compoundi.

cl,+ R —2 IeE 1,+30,——210;  C,+3[ 523X 5 5qn
oqual volume Cex) tony —
BY‘L+3pL e—————) ZBfF3 IL-g— C'z ) ZlC! GWJ_ X E)C)_ QBrFE.
(dil) (equimolen) Cox)

IPTOpottiest — covalont molocules and diamagnabic ”WIM&W“%’ move voachue thom halogows (occopt E)

cos £ X- X' bond is wealen Hhom X=X (eexapt “F-F),
— all «mde/zgo @MO%W‘S %w% holide fon  domdved ﬁram 7%? smaller ho.lggca% and a
lyponalite (whon xx7), halite (XX3), holele (whenXXs) pud pochalote (aabon xx3)
XX 4 U0 — Hx’ + HOX
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GROUP 18 ELEMENTS

Lceurants: — all o« Ca/”[ R occwr in the afmos/ohzré. He and somebimes No ane found (v minerals
of mdivakve origin eg. piichblende, monaeite , daveite.
= commencisl sourq of helium hatwaad gah. Ra.is obtained as c dacay produd of g,
26p, —— 23262 Ry [‘ZHe
'ﬁ%g;ujgﬁom—’ nsipt ex wpt holium wlicdk ts 162,
Ghomic vadip — inowares down the groupa |
foisadion entholpyr: — exhibit uery high fondscion wﬂm[/%- doczoanes dosn the greuo.
uﬂ tnon 3¢'eiwj-ﬁ no *endzng to accz;z/’ elodnon Hw/wjarg, houe /aﬂéuz /909//7'1/.2 values 9[56/"'

fﬁ)’ly@ca‘], L all monaabmjc , colo unless , 0 dourless and faskeless %spw’% solukble in 11,0,
[K@E?T#‘”fj uoy lo mp and bp He has the locsort bp. (4.2k) of amy lnocom substence.
| —> it hay unusual proporty of diffring o ugh most  comumonly wed lob

matoraly  such as  rubben ar plerkin,
Bhewical! — Hhore arze renvead Xe compounds, compounds of Ky ane fecswe. only Kefe had
siiaperies: been studied 1n defal. ‘ ‘

—;‘Compoumo(/) of Rn has bviof boow icolated JW I‘Wﬁ"j‘(g'g'ﬁ”p’)'

Kenon-F — formy Xef, , Xe A, and XeFs but combinafon unt i mpr/méz &Pwpmﬂj
com]rm(,!ﬂcu condifions  Xo(3) 4 e PR L9 TR PR EN )

(exeem)
X o (Bmata 2 L 00) —LIEATOB S0 (5)
(1;5%\}7'0)

Xe Cg) +3% C{’;) M’ X&Pﬁ CS)

(1:20!‘9\}1“9
—XeFy can oo ke prepaﬂea! bg interachon of XeFy amd OF Wt 143K

Xepq + O0FE — Xp_Fé 0,

e B Xefy and XeF, ane colounlons cmphalline sy “and wé‘mhw%dzsz
Wy an poceorfel Puor inafing agets, readily hycholysed euon bynaces of H.0
2 XeFy () + 21,0 () —— 2Xe(§) + 4HF (oa) +05(G)
= Xe  fluoridoy react catth £ ion aceeplors fvjform coiondc spectes amd

Flugeide lop donoye toform fluoraniom,
Xehy +PFs s [XeR]" [PR]
et Sbfs s [xo B ' [ShR]
)(Qp¢» HMIE ey M* [Xep@]‘ CH = NO, K RbL oy Csj

Xenon=-07 — ”yﬁbw%/u?s gf Xglf,‘ and XeFe cuith Hy0 g,z‘u.u XeOs,
[eompoundy:
b Xefy + 12H,0 — 4Xe+2XeOs + 24HF + 30,
Xefe, +3H0 — %X€0; + gHe
— pazkicl hyoloolyi's of Xefy gives oxyfluoyides , Xe OF,  and xe OF,
— Xe0; i« a colowdess Q/vp/o:fwa soled and heoy e Wuola/ mole culer

S }TU-L Ju/w,

— Xg Dpz, is ¢ CO[@-LUZ,[W VO/C(JL/ZQ «L“ IC/ .
moboulan  shouclone. i and b ps pgremid
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