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repulsion of the non-bonding electrons, Bs « rosult, cotenatson

, tendency is weaker iy N.

‘ - due tv abcence of d orbital in velence shell , i+ cannot form da-pna
: pm;or;o/ a;#m o:hms. P oand fs can form da-da bond dlso
el ramsifion metals whe : .

/7‘5(&#5)3 act as %QCMG’S. ’ war comauﬂm &kz PCCZH5)3 W
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L ity > all form hydnide of rm Evy. stobilly of Ho hyduidss decroses From
| fowards B b, do Bil,. e redudng notwie of the hjpides incmeass docsn Hhs ooy
= basicity order; NHy > pHz > psHz > SbHz > Bibs
Fraackialy, > cll form Huo fgper of owides : E20s and E.0s. oxide with highe
"Bwam/s 0,7 ox. stake is wore cddic. addre chavacter decreares docsm 7"!19-3"0“%-
= 605 of NP are puﬂzg acidic , As , Eb are M/ﬂha%er"c , B is basic.
720!(}70“‘21 — thue form £X, ond EXe. N doesp't Jorm NXs  due fo chsence of oo,
ﬁ:‘@i"isj’;‘js‘/ > EXe wwe B5 more covalewh Fhew EXy except NXs3 all tnihalides
Ly i ave stoble (NFs is sfakle ‘Hw% )(’&%EK_; except BiF, arve COVW.

eadiuty > all form bz‘narﬂ compoundp @cﬁu’/oi#yzg[ —3 onsfatege.g CagNz Casps..

Hocoordhl
-,m;no;*al;’ . o &
CDINITROGENS
= — produced commua'a.@ b# LigedFication Ma’ﬁgg#ama/dkﬁ‘//az%ug[ain
[preparalton: s jv,nh o’ sl : ; o
ealing on  ague S0 of NHaCl with sodium nifrile (Nandz)

NH,Cl (20) + NaNO, (46)) —— N, (8) + 2H20(8) + nNacl( %)
= by Ahermal decomposition of VM), 002 [ ammonivm dichromate
(NH")ZCY¢O? —— N, +4 H,o0+ Cr03
- VW%/PW@ N, b/y thermal c[acompmsh’v'oy, j sodicm or bayiwm azide.
Ba (N3), —— Ba + 3Nz
{pmparb‘es“ - har foo  stuble ;‘507‘0,0(25 ! M’N and ,5/\/_ W’Vé{ les_cso[ué& ‘0 LJM{E}“»
low freezing and boiling  poiwts. vothye inent ot voom Famp.

- faacﬁ'uu‘/y in reaked n:«/udg( with ﬁzmpm’zzﬁc/ce, at /u‘jxﬁl Tomp,
it oll'r‘ed/# combines cith some meteds o form  predomiveat \_L/
fonic nitrides  ond  covalewt owes  caifh oy -pmededs.

(G S A e S Gy /9% N, —2> Mz n,
= it combines auith Uy of 5007 v prosence o cote Hebores proaw
g \—%—ZNHj Zgy o ‘*@WL{ P )
— N, combin with 0, o} obout 2000k fo form NO,
Ny & 0,9 =22 anopcy)

OPPIONIA
— in noduce due fo decay of nitrogenows compounds eg. wea.,
NH, Conn, + 24,0 — (NH,), (03 = 2NHy+ 1,0+ COy
> in small  scode , ommondum calts decompose ;shon frecked wi NaOl, Ca(OH),
2ZNH,Cl + Ca(OH), —> 2NH3 + 2H, 0+ CalCls
\ S NS A N ) 2NH3 4 2H0 + Ne, So,,
W > 0n lange ceale, ifis manufactuce ky Habors process,
Nol§) + 3t (g) ZEE22 9p) () [cabolgth > K,0, 0]

400°C.

gpreptyation :

<D

N

-

H™ ors°

nr

=\l

[}szﬁé'r#@sﬂ = colowtlow, pungevt odowy , posscesses },yd’m bonds caunt high b
\ ‘ o g ik bp
- highly colukle 'n woter, Bin ag colt "~ 1 cseahly pesic dud 4o form oy ~
NH; @ H 0= Nu," coa) + oH™ coq)
-—>$‘—pnec£ph‘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)
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_)iujidzww g[ lone pair on N adom, oohs s lowis  base, By alonaf/'%
! on pair, it forms  linkage with metal ions and Hhis finds application
in defecfion of metal ions  such as Gu*', Ag*":

?.+( N p— )
Cu ™o + 4NHy @0 = [C(NH) T () | Mgt + T Agtl (9 Whlerrt

blue decp bluz "coloun (255
AgUC") + 2NHW3 (6g) —— [Ag (NH 5);] Cl cae)

= ) = . colourless
Oxides’ of, Nitrogen?
L'D;‘nﬁmg@” gx]dé (Nzo).' colour(ese gar ( neutral)
oxidation clade :+1  preparation: Nu,Nos —E— N0 + 24,0
U o 7

N—’_—N:—'O “— .‘NEN—"Q:

ma‘,ﬁogén monoxide (NO)! colourless gas (reutral)

oxidadion stofe: +2 pmgam#on: 2NaNO, +2Fe S04 +3H,504 — Fo,(80s); +2NaHSO ¢+

IN=0: «—> iN= 0} 20t 2NO
LDani{'rogem drioxide (M:0,): blue ;DUd,{aa‘cUC)
o;(id_cnﬁ’_P_IMSfﬁlI: +3 pgya‘rah‘an/ 2NO + N, Oq p— L (0Y
O\N_Néo - ,:'O'->N_‘N¢b:.
:0; o7
it diosde (03 brown go» (cai : :
arodion: 7 PL(NOz), —222%> 4N0z + 2Pb0 +0, :b'/N\\.\.O-_ e""//thﬂ'

m;‘dm‘fon gt"aJ’e: +4  prep
I [N, containi odd nuwmber of

Vil o (V20! colourless solid /Uiquid (octdit)
Dinifrogen ‘fehvx: (N,04): colour s‘s solid/ qwml velen o electrons . I behomes
oridoton shate: +¢4  preparghon: 20, T3 ny us a {ypice] odd moloante- 9
Jo% Jor O ) dimerisation , it i con ver ted o
‘ '\;N-’NQOL LEEs ..>NfN§.é‘ stable N, 04 molecule with amem
) . Qe number of dedronij
N, 0g): colourless colid (aotdic)
grggamhaw.! LHNO; * Pl 4HPDz+ 2N, 05

s

o
"O\N/'D'\N\O_

i o
NE
==q" ~— o/

or NalNOs and conc H,80,

FPEY’ZéﬁEm#on’: — Lab prep by heafing KMOs
NaNO, + Hy S0, —> NaH S04 -+ HNO3

[H\ /o = 0n large scale, it is prepared by Ostwald’s process-
0~ 4NHy + 50, (3) BEKY g247° odelyt 4NO + 6H,0
o 500K, g bar
B 2NO + 0, = 2NO,
—— 24NO3z + NO

|

aézem'é and atlacks most metals

Jproperties? — conc nitric acid s a sfrong oxidisin
s exapt noble metals, the predud < dopend upon the concentrotion of the
acid, femp ond notwe o the ateria undergaindq exidation -

30, + FHNO; (i) —>3Cu(N0y), + ZNO + 44,0
Cu +4H Ny (cont) —— Cu(NOs), + INO, + 2H20

¥
——
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> Zn veads with dilute nitric acid o give N0, and with conc ag'd o 4tve VO,

420+ JOHNO; (dil) ——> 420 (NOs), +5H,0+ N20O
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 fa passive film of oxide on the suyface.
= cone HNO; also oxidises non-metels ond other compounds.
I, +10HNO, —— 2HIO; +1ONO, + 4H.0
C +4HNO; —> (€O, + 2H,0 + 4NO»
Se +48HNO; ——= 8 H,80, + 4 gN0, + 16H:0
P +200No, —— 4U3PO, + 20N0, + 4H0 o
—> +the famx'/:‘ar\ Brown Ql‘noq Tost Jor nitrates dapwfb’ on the ab/[f@ gppe fo
reduce nitrates to nitic oxide , which roachks with e 4o form o brown
coloured complex . the test s usua@ carnled out bé” aa/c&‘ng diluke fﬂmw

‘ y o Yrpde 1on, ond +hen
W"‘Q}'@ solukion o an QW soluhion cor/fauunalz run s
Care)ful? aa’cb‘naq concentrated 5ujphwrl'c acd a/on; the sjdos 57][#1.0. tost

i NOS™ + 3R> +4HT —— Np + 3F>" +2H0
[pQOJ),O)GJZ* +NO — [PQC”LO)E@O)J”' 177
brown
oy O O” e . b Oc
°ﬁ/lOSID,70rugo
° 6 gas O_D .
Wllstispie. forms!:

whte phosphorus: — Hram [uawl white  waxy , porsonous, imsolukle n coeder butsoluble

in CS, am,glogg_; in dark .
— I dissolves in boiling NeOH solution In an inead chmesphoee giuivg PH,

R, + 3NaOH +3H,0 —> PH3 + 3N&H, PO,
— it 15 less stable  and ‘H/Lﬂ/léjé)’e . move reachive than othens becawre
of angulan stvaln in the Va riolecdde (angles 607) . I yeadily
chotdur Are in oir ﬁgal’uz donne  cshite fumes of B0,

REBO=—=005
—— — obtained hooding cshite F}‘W af 573K jy inodk afmof/)ﬁ’ma
> W%@A w% it s hwadid wndo hx% presie. G peted
of phares of black P is formed.
—> Red P porserdh iron WM& . odowulm, nan—,oo/‘sanom oww/ r‘n:o[JJla
in waﬁeff oy el @ in carbag CS, . Red Pis ows YZ“ML"“‘L'H‘W“}A‘%@

red phosphoru/):

P. C{OESV\IJ y{ﬂaﬁ n H#a darle . p
— It s paWaﬂfc. /P\\ /P\\P-— P/ \p—
_ — P |/ \P/
P\P/D N
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— i fwo forms 0.9, - black ond (- blacdk. - black pl;as‘péang
2 P”(OSPL‘OT“/“ I':jgi/)nwd Z:DMM Y‘ng p#f’ is heated :‘fa sealed fube of 803k,
W ocan bo sublimed n air and has opague Mmoo clinic or
vhombo drhodnal Wa& doos not oxidise (v al?,
— f3- blade P i< prgpased by heating Ghite P ol 473k wndsr

high o JF does pot by In air upfo 673K,
OFSTREm - e
°°LILDsJDI2f$!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 " inmi"a/masp//me La/ﬁ’ CO,.
p

%

—>ashon pure, it is vop inflammable  but becomes inflemmoble ©coing fo fhe
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,T) ryhich on fmdv'n; with KOH .
Fiuer  Pr. L T R S R el

+ 2N OH + 3H,0 ——> PH; + 3NaH, PO,

properties: — colowls® gap , roHen fih eymell and 1 highly pisonous, it explodesin contct
with fraces ochxu‘cUsiwg agevd Lke HNOs,Cl, and Br, vapouwrs
aL&M soludle ' cioder. 50&1}/0an T cweden dlocomposes in
prosence of Light  giuing redP and I,
- when absorbed m SO, or ‘Hg_C/Z _so[,uJLl'oy)/ the cmmsponc{i% pkosp/u'dwﬁymd
3wso, + 2PH; —— Cu3P + 31,504
SHgaCly +2PH; — Hg,p, + 6wl
- phosphine i weal% basic and (ke ammonia flues phosphoniem compo undy
with acds ey. PH; + HBr —— PH, By

& h‘oos'p’zg ruéool-/qlf:!p:g ;
B eniore :
[ple,p@',}}jmg'foﬁ: — paning day Cl over hosted wshite P, P, + 6Cl, —>4PCl;

—> achion o Hhionyl chloride (s0Ch) (it gokite P
P + 8500, — 4PCly + 450, + 25,Cl

ffroper ket — colowilom Org{ Zt'guif/ ond by cholyres in the presence of moistuwze.

@ PCly +3H,0 —> [, PO + 3HC/
p\ = reacls with oraqaw'c compoum& conf'cu'm'l’?_ —OH group.
0 =« 3CH,CO0H = pCl; —s 3 CH; COCI = H3POs

30, Hs0b +PCl; —» 3G Hsl + P02

F.PXSJ p”i'éﬁimﬁbm — yoackon oF white P auth exas \of olly chlorine. P, +10Cly — 4PC|,
— by adion of s0,0, 0 P B, +1050,C), —>4PCls + 1050,
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—_——

/’/

B —

| priparbes: — yellowich wlile pouer ,in- moish air, it by dnolyses do POU  and faly g

cothwulﬂa’ to /Dlmsplmrrnc aa'J,
Plls + 4,0 — pociy + 2Hel [ pOCl; * 3,0 — H3 PO, +3HU
c = oshon hoated, i sublimes but decomposec on  stronger /‘Lzzu‘/ng. PC‘J;-e-’Pas +Cl,
¢ = reacks wifh orgoaue Compoundh containing  —oH group oo»ww‘fnﬂ to Cl-dorite.
= GHsoH + PCly —— G U ¢l + POCl; + HC

_(__\__(‘

CH3 COON + plls 5 ciyc0Cl + poci; + He
4 fmzlg drwedod  modals on haa#mﬁ with pécl. glwe cmrespancé:’ry chloriclos .
LGP 2hgcl+ Pd, /5n+ 2R = S e 2T
=it hay 7[""50"\“] bipy ramida/ e g, Ly solid code, IF exishs ad-cm tonic
solid LPUSTLPCls]™ 1y csbids Hhe cotton , [PC]" - fetrohedne!, [POg] > oct=.

s ;

. ~ O ' O. 0. l. Qo
x o e

.QO"““‘,{“_ Ef p’;wsplraga:g

(]

e e | rs e ) o0 . . H , . ) ‘ ." O
{HJPOPAQS/?ADTM acid C -;Po()tl) nga/m/wn.' tbite P, < alleald MMD/ y ’p’\
| HT| So—u
e oo o) | 0 Y
;_"hpphOSpthM aad(H; PO%;) prepayedion: PoO; +H, 0 ox.nos + 3 " /%/\_ o
f +3 —
‘ , ou 5
QU(}C”4PQ05) N !f’%mbn-’ PC/3 ‘l"H_gPQ} 0% no' +7% P”O ‘g\o
' (_+3) ——0 ; HO — \.H\O/ \W 4
e BT sl : JI ¥
tgpophosphoric acd (Ms P, 06)("#‘) prep: yod P, +olleal //P—— A— ok
: ol
\ ow O
i 1 ; il
DRt lissphoric acid (HaPOL)) gy PP fOn+thpo Py
l ou (2 0
k I I
| = - - ' oot phos Juoric ated - wo P~ P ~ou
Wispliospharic acid(Haf0%): | ph hecl RO /% Yo
O
e (PO prep: phosphoras e N N
ﬁ'faphosphpnc au 3”C+9} in copled fube HD/P \f,( o [,O I? )
, ‘ | PN /P\U//’\D/
O 0 ‘ol | o { /
~p7 o ou oH
O// \ou o
. ' 0 nc
I

Wér’l"‘%ﬂ — adds n +3 ox stade cL‘;propwrrLr’anazte . 0.5 GHy PO, —> 3H 2P04 + PH;

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

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

Whssic it radi): increaser down Hha group . Onggon s exeponally <mer

Besiimmntioly. norewe don He grovp . 1€ o gip 16 ic Jower compareed fo g7p 15

idg{é‘dﬂm gain ‘em‘ha{agr‘: because 9/C compact natue , O clom has  lew ””#9‘[""‘"2 dﬂdﬁfm yan e;ﬂm@

. than S . from S opwards +he value aﬁcu'n becovnes les MM% wpto fo,

|
ﬂ[ic}wm oJ"Wé’" nextdo F, 0 he Hhe h«'yhmf EN velue amon;# Hzad&mwﬂe EN decreares dogsm
3’ ok ﬂ the graup. me tallic charackr  inczennrth om 0 o Fo,

ﬁbgs:w],ﬁmper{ld = 0,$ are n0N mefols , Se,Te ow melalloids | Po i a metad
=>F s ’r’ac&ba(;{h/e end ShOTIL lived,
= all thee elements exhibifs alotno ‘ s
0 T P Sy b
0 and ¢ may be exp/&x'mad on the bords of a/vnu'aé( [o, , S8 =

iCHEMIMLTIES

. PROPER / B
ﬁfdﬂw”” > stabilify of -2 ox. shde  decrcans down the greep Po dooud . O only chowsd —2.
f .1;:';,0{);:;";‘r, excepfion : OF, (+2) .

I "';@Lmo*mb;_’ others show +2,2+q,+6 ox clakes . Th and +6 are mere common. S Se, Te

M shoc +4  with OXOLI%B'V- and 46 Qur’ltf-: S*aé%‘ézj-ﬁ& ax;‘o/aié'au _ﬂ"qr./'e
décTeW down the oqrau.f and qu"gﬁ +4 increa ses (Cinert pair gffeaﬂ

| —— — due to small ¢ize , high olectrome abuty . due A tHis H-bond oxists in 0,0 nof Hs,
%’;: — ahsence of doyb;,ta/%‘m'a its ojam[@%y o Gand in prachice, it racely iﬁ;@}—g g
=
M@g af —all form /Lgc[/a'cL@ \Df the é’(/ﬁ HE (E-05, se, Te, /’o) L acdie chayadye inoreanes dounce
i‘ — e inceatre in aedke charackr doasn Hhe roup can bo explained in toems o
. decware in bond em‘hai/z# for c{l's:osfmgon gﬁ H-E bond docsm W(ﬁ}/roup.

— Hp Youmal _gfalu(;@ g}f &ym alro decmwarsrs ﬁom W 040 Haolo due Jo Huds.

— all &yc&udﬂ» axcqz} wolor  possesses /zzc&ca"ﬂ/aq pﬂoperéz ond Hi's chavacdsn

inowagy fuom 1S to HTe.

b ik 7 .

vl,: % W[’:‘: audufﬂrm OX)dM 9[50;, and E0; "(L;/,D_e, 03 anJSOZ a/ze;a)pe)} cohille Seo, is §n[1‘(/,

~ y ne ‘ CU'? /DWOPQ'@ g£ J’OX/‘CZZ O(QC)’QC(AM ﬁom §0& 7LO 7&0& , 30& ie /WU’I'%
while 700, ¢ an Oﬂ/‘{:&'s;'y% nﬁe«/

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

ﬁi#ﬂ they Jform a /awge number of halides I bype EXg, EX 4 omd £x,
WIS stobilify of halides decreases in the order FTXci>B7>17 among EX¢ ,
Ecls  ame ony steble  halides. ol EFg o ganeous in motwne, SF is excphomal
steble fov sterie reasons.

ﬁaman? E)Q' , S, s a gah, Seg, a &gwd, TQQ a soléd.

= all erczpr O jormys  dichlorides  ond dibromides.

= te ool known monohalides are dimonit v nadure eg. 5.5, S0, , S5, S ),
there u/t/mlm#o dis Propor 7/7'074@74'0;) os ;/ww« below,

25%,Cl, —— Go Cl, + 2%

(©AirJeeNeet) Scanned by CamScanner




| ZEPioxNgen 2z
it ,&J’,c"!__m#ona‘, > lab preps; b# hgcu’ing O-Cofhtal‘m'n? calls muchas chloyotec , nitrodes and Pefmaﬂaqam{a,

2KC10, Hfo REIEE 0
P

~lab prap: by Hhowmel docomposition of Hhe oxides Jous ,
seriey amd higher oxidos g/;”fsa:; gy;,La;.x of matals low in the slectno choomicn)

2A5L,,O —-—“—"4/43 + O, 2Pb,0, ——6PbLO + 0,
_9/0102}!3 O = 2H9,+02_ 2Pb0, — 5 2pbLO + O,
5 W’om’f" o, i readx'%c duom/aosed fo 1,0 amd O, coith ﬁ”“% diwcded yofal
Mn0, ap Ca}‘o«lg/u‘, 20,0, ——— 24,0 + O,

- on /aﬂ?c scole # can ,Dngoa/Leo/ from  odwn or alr wic d‘wlm’%”"hj‘
— Indwiniolly , 0, ¢ obluinaed by Finckona] dickilotion oF Lz'qwﬂﬂ_(/ cir atfor
remowtng.  CO> and yoder vapoun.

e b I T :
[phoper R e ey 24,03 ; Py +50, —> £.0

£ :
C+0, —— O Ea + 30, —> 2240 + 280,

CH, + :
4 20, T CO, +2U,0 N2S0; +0, V, 0s 2580,
cl S
A R R N P 55

Wi — W@, non- metal oxides ame acdic but oxides of some yeteds in IM%

oxidotion steke hane some acidic charactor (0§, Mn, Oz ,Cr0s, V;QQ

- M , motel oxide are baarc, | |
—> somz chow dud heheulowr Jenoun as am,/zho%enc oxldes . 9.

Al,Cz +6MCl «+ 9H,0 — DLAIH,0)] %" + 6C1™
AlL Oy + 6NaOH +3UH20 — 2Na, [ A (o4 )e]

—> some oxides nelther  cddic nor bare lnown ah

O .
QOzore:.
2 %0 ﬂo l_ Ll
wn i abmosphere at sea lvel of about 20bwm, oeone fa#wz

a'/ ow’déA . eg,CO, NO, Ny,

— 400 reachve fo rem
is formed ,
[prepardtion’ — paumsing dy @0, #m% o pilont electial dischonge , cormumsion of 0, 4o
5 0, (o) occwns, the pnoduc/ js lmowm a»r Bo ozonined oxygtu .
70 20, — 203
I = w the ,cwnuwubn n Ma’o%ermfc,f’t s necess iy o we a sdoedt oloctricat
b 5 O[l‘sclmfzg,,@ in ifs /ong/oaﬂa/z'on +o pnw.ew/ s (Lemppog:'z‘/bu.
Lo Shr sion , a bofley of oronisers con ke L“lf/ and puve otorecan be
condepned in o weme! surrowded by “L%”"“/ OXY GV

y Y ‘. ithe a

hlue &'qwulj el wo[zﬁgm;#b/ad( sol'd

/ Ma/m( n emall wnwmlmﬁow )< harwimders.  howewer ek ue
hocomeh  uncomforichle rondhing in headache ond naunea,

s -ve and

. ! 7E) AH .
: . wibolle wrt O sine in dacompoﬂhm'q

T ogome = j,wa%y&ZOC%W high con artnation of Oz s explosive.

DS is posive, naocnt oxygon (0, —0,+0) , it acks er &

= \ mA
ac/umﬁwc@ng fo beamff/ doé,g'gfpbﬁ PR e S0, + 402

PO&JQIT/LL/ ’ox)‘d“s{,% Wa K +H}0+02 s ZOH—_’-J‘? i
nibic acld) combint Va/ﬂl'ﬂ%( caith Os.
NO A+ 03 —>NO, 102

§°

f}émpar/?'es? — palz blue ﬁ_a/)

charactonicte  smell

S S S S R S

- ‘ru'{rwgm oxides ( Pﬂﬂﬁwjﬂﬂg{ ¢

: . MIBINRL s, o R OA  SEA
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=2 ﬁw,orw w;zc] n aeroso/ gprg%j and an fefrugﬁfmm/f é/zu'na,d&@ 020nQ /a#m

oR Qe °f 0o
> formy numzroys allotnopes of ashich éazl/ow rhombic (x- sulphur) and mono dinie (- sidplus)
formd ane mogt )M,DOﬂLaW/~ rhombic adphun s ctoble of room ﬁunperofme.

iéi@b&m}!mj —> ”((,d/ow in CO/DL{V ) J%V‘YYIZ[/ on Q\/G—/JO)"CLA’O)? gtso[w[/an \0_/2)"0// W[uﬂll‘n ng‘

5 o = incoluble w weder but dissolves to some oxtend n @], 204 and p-o—2
’3) -anzad)%{ IOZLLU_Q in CS,,

Honockinie sulphu? > soluble in s,

2 J ' ombi, n dish on '
(= sulpher) 4 gt 4 prepaned by mdﬁ% rhombic sulphun in dish E/wﬁZuy,

720, 420 holos aro made n the crurt and Hhe remaining

& ligetd d ouf .

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

€5 > ot 369K, both Sforms ane 57%[2,:‘/— s known o Framnition TLWQI“GJ[M&

= boll forma hawe Se molocwdes uth obﬁw}g%c/wu(pucka and crown)
- in Wm&d scyclo-Ss , it becomes chaty form. chove 10ODK, S, is domipount
0.. 0" .+ 0" )
05alphar;@z_'oﬁa/q~.,
o . [ e 0 OE - i
!ﬁ,ﬁﬁif&\lf'orﬁ = 50, is formed cuith o Litte (6-8%) SOz cshon S ie buwd v aiv or oxygen.
S O)_ — 50,

— lab prep: ﬁgm’v’ng a MM'ILQ auth clute sulphuric acid

SO +
3 t2H — u,0+ SO,

——ainduxﬁu‘alg, pnocluczc/ @ ap bazz /)nocﬁlaz of mas#% gf m,/,qlu'c/_e ored,
4Fes, + OB N o 350,
RIGRGT2S: — colounloss, pungosd smelling , soluble i waker. forms 1,505 asith csoten
.s'- SOZ + ”;/o \"—_" Hzgog
; 9// \o =2 Yoads nzacllgf it NaOW colution j%rmwy codium guwu'lle which reack gifh movg
I .502 fU)’mV?gZ N‘a#SO3, ZNQOH -4—502 — Naz 5‘03 + HLO

Nqz503 +H,0 +580, — 5 o2Nal SO,
= readts auith Cl, in pamsence of chancoal (cotulyt) o give W}WZ/’ZCA/"NIL{Q(‘OJQ_
itis onidisshl 0 S02 by 0,, SO, + cj, Deal, oo o
e o R SR S NN

- mois| s0, behomor ar « ré,daa‘m# agzwl it conuents Fe () loms o Fe(X) coanel
decdlounines  acidifiod Kring, solidon,

Qe 3t

e o

t 80, + 22U 0 ———— 2FPe™ + 50> 4 4t
2502 + 2Mw0,” +2M0 — > 5S0.5 444t

R -+ QMnu
.00 O ey O o) Oy ¢¢ ©
- Oxoacids o. Sa,gyllm
OO A
0 0 0 0
i I I g g
P $ =0 PEN g R =0
v [ e O/I\O_o/\oH o/\ouo oy
o)1) \ \ \
guj,rp,u/u‘c ocds OHP@ra}&Dd“ij}LLW,C aoo’ pyY‘DQJ}D/uﬂ(C C(Cld (OUZW
(K, S0,) (4,5,03) (H,5.07)
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MOZUI]IEZ_G{IMZT{ — by the  Contact Frowm ij" involues 3 deps,:
i D buwning of sulphure o sulphide ore in wr 1o ﬂmmm-‘e <O,

l D conuansion of 0, to 03 by the veackon with 0. with V.05 o» catalyt.
i {','> Qbsor,b/"‘ﬂw # $0; in H,£0¢4 o gl‘ua Olopwm CHzSzO;)
| Gir) ia Hhe key step [ 250, + 0, %5 0803, A HO = —196.6 3vmol] . the veachion
B i oxothearic vewowsikle  and ﬁrwmcf yeachon leads to decrease in va&fma-
1%7/12_]9)'2 L low T cnd Lugda P mp,fm,wwzab[z . (g | 2ban ovd 7 20K ,;Mzaﬂ
diludion of alowm  giveh HyS04  of +he derined concopdrodion( 96-9 37 pwee).

colues v weler cecth [_a/zgc evoledion of imcaa,(c’oncau'c/ jdo cucd?\ﬂ +<hie]
W vo/aﬁ"b\g CI'I'JS'/Tayzl aa'c/ Gir) sto ng ijf’wéq

@‘fopgr{f@;? s colewdlens, dis

— chamical readions gne  due fo G) le

fo &)CJTJ-L Q.V) GJQL‘U# +o QC-{— ah OKl‘Cu5’|y§ W.
- Ciwl ‘lto (,0(4) \fo[a}flll'@ , con )22 UMC/ ILD maj(g move vg[gi/"[z QO(‘C& ﬁom 'HLEL‘Y’ gaﬂs.
AR + Hp80, ———>2H> -+ M, 804 [X=F Cl, NOg

— it i 57"0'0)’!3 ‘oﬁalgolmlfﬂgr W(Mﬂt 9_0,&% con bJZ J/ZL‘Zdu,P pnal,u'c[eJ 7"[&\5 dowt /Céaal)
H yomouss aooter friom orgamic compounds. Crz a2 On _H2804 5 45 C + 11H:0
— hot conantrated sulphuwrie acd acks ar a madoredely s#oyzz
( infopmidiate  betasoen phogphoric ond wituc acd). M50, is re
G 2o =i, ) SN I 6

S+ 24, S0, Ccond —> 350, + 2H,0
C 4 24,80, (cong) —> €O, + 250, + 2H,0

o - mw'mf;i in ma/u‘vg fer#&‘aers, pefroleum  refining morafuctune fPW ,pwl"b&/

d_ﬁmgzwt r‘nc{—ws{ly
———— G2 : Ou o e
‘Groty) 17 Elements -
‘ (o] o . 0 .
} ocoueoned: — £, ¢l ane fw‘fg/ a‘bcmc/a«WLAi s mc&‘oac}"\w. F e nmrmxé{ PWM
insoluble ﬂuow’du (CaFy, NasAl Fs ete) omd small q,wcm'/?%; s erJl o soll,

vivon woder , bones and  tectl of animal,
> sea oder containk chloride, bro ma'des and iodicles of Na, Kr"‘g anel C&(mw@/vm

folschaanic conft 7~ ng>Np >

B P e y ! 0‘@ ‘ dA‘
{gzlormc Ry — smallest atomic radii in raxped‘/m s, Fic oxh evoll.

: o abmic and lonic radil increases dovm Ha grossa,
?FEEZ#!(SKEKML\/@E: —> oty high fondsaion enthelpy - decroases down fhe group

ﬂ“?@w s st clochon gain enfielpy. inrospecive. gy parivds Incae i naeel
f@’l Oﬂf# one dxzalnon /f;r octate. becomes less Ymga}f“& d oasn the growp
%'ﬂﬂga/?‘w olechon  gatn onthalpy of Fic lew tha~ C/ due o small sr'ze.
h}gé}iw’ i > hﬂ% g[aaﬁwmdqa#“@, decuases dowsr Hhe ypreup . F s most dmfmugﬁﬁ'&z@

psied): — halogeons ane colowted, (F; yellows, Cl greenidh yellow, B ved , o violed)
'm?‘gﬁlegy -—)F aMOI cl raaal G,d#’- ‘H&O’ Byr a,,\,clz ol SFW.% g"obuh/,a 'n HLO &LLL/' SOW@;L'
‘ Vo 0uh Ol’yawu"(‘, soluenfs  such an cMWP]%"’”, cclg , CS, and ’gﬂ’mc%éom,

_9 WA% gﬁﬁagos;mt/m Fh i lows oo oot of Cly (x—x%. cly> By, DPI,
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irCHEHICAL PROPERTIES
xosldeond: — oll hologers achibil =1 ox stabe. howenor Cl, Br and I exhibit +1,+32,+5
3 1. (i and +7 “alro. hiyhen oxidabion stale of (1 B,,1 ow realired mcu'méi cshom
o achiuty The ha/ogwu combine @il small and higldy dac,/mwzgmtfue_ For 0 cfoms.
: — all lw/a(yarwaﬂe /U% mac/:’ue . read w(dt/ decneares docom He group.

= due foo hiph acuptance of one lechron, are shiong oxidising Frek

Aohune
Fig the sfr‘ongﬂ/\f om‘cus;'ng ha/ogp/m, ow'LU'se,g othor halidde tons v
soluhon of auen is colyd clofe. a ha/oé(.eh oxidires holide (ord of bigher Aina
| FF+2XT —— 2P~ +X2 (X =CI,81)
Cly 42X ———> 2T 4+ X, (X=81)
Be, + 217 «~—> 26¢" + 1,
:‘ — relofive O)tl‘djfl'ﬂﬁ pocaee of halogens can furthee be ukted lzg%w;/ o
| veachion with aoder. F oxidises wolen o O, whezeas e, Br form hydno @ZC

and (/yc/nafm/owa acds. 1 dood readl sponkencouly, To cam be oxidined By

PUES o L [Ty Sy S 0] |
X, + 1,0 ———— HUx + Hox (X T ar)

417 + LHt + 0, > 27, + 21,0

Z“;mal“f? t = due o small size, high olechonggahiily , low F~F bond dissocishen onthalpy
éc‘t"le;::\i? and non W@f[aélb‘? pf d orbl’fa,/ ,
N =, EN and elodnode potential are hx‘gﬁé—er than oxpected
—> most reachons pf F oo oxobhenmue (due o emall ane swlmfg bond formed
with olher  olomends) .
“"ﬂ'ﬁrm 07’[# one oxoacld wlfu‘le othens .][;7”"’7 G Wéé"g[%@f’”-
T ks o lgwd (due o H- bonding), ahele olhor By KX ane gares

Eéw"'ﬂy’ — oll veachfo give I out offinity for I decreaser from £ 4o 1. WX dissolie
rwands i 0 1,0 o form hydnohalic acld.
— acide S#Wjﬁ CHESHC < HiEr <HT . chabilily decreanes docsn fe group.

EAGNE — forms many ovdos bt mos] ae. wnieble, P forms foo oxides OF. ond O
paands 0} oy 0f s }meg@ chble. both  am strong ﬂuar;’nm‘zyﬂ agunts, 0.
: oxidines Fu b Rl (mec/r'n mmaw’V% Ko from Mc&mﬁ@y
—CI, B, 1 form oxide ojf +1 4 +F decrese in S#é/’é'é& ‘n order 1 >CI> Bn
| ~ highee oxide) fond 4o ke more stalle.
? — Cl oxides, CLO, Clo, , Cly0¢ and L0z ane hz‘g/té{ reachue ox. W ond tend
‘ to mplode. CLO js wied as bleaching agust for papon pulp , foxhler, weden trectmon
— B oxides, Bp0 . Br6, Br0; w2 loart steble stedble ho/ogw oxides
= 1 oxider, 1,0, ,L,0s, LO; ane insoluble solis  and clecompose oy /LZR#‘V%_ 1,0s
{ MJ, Jg 3 o wery (7005/ 3. W ad s 8 wed 1 eMimckion ;y£ €0,
@;“ﬂ! —> ﬁm» ﬂwLO/ /lajl 24. t By, — By,
BBORIY 1o haracloc dsziﬁo M@r)HZ%M matals coithe highen o chede is move
slakle—gunelmore covalont e %
Tedctiiif '"“’-Mrzy Cornbing fo form cowpom&%ﬁ[gfzu XX, XX3, XX5 and XXz, ahore x
; 7 s @ {wzﬁ‘p/l slte  omd X! )¢ smaller size ha.’ﬂjfwb(,
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° o I
ot s 0o 2 0
r O-C‘h(qT e’
G
[repaedion: —> hooking Mn0, with conarinoded HCI. Hnb: +4HU — Mall, +Clp + 2H,0
hossouor NaC dund conc M50, is wed in cheal of HA.
LN C| +Mn0, *4H;, 80, —— MnCly + 4NgHSO4 + 21,0 + €
— bg the achion of Hel on [KMn0s.
2KkMn 0, +16Ha —— 2KC[ + 2MnCl, + 8H,0 + 5/,
ﬁa?u,tfao}wzzh = Deaconh pnoar: oxidalion of Hey ga» ky odmosphuic €0, with (ud, Deat-
ok 2 723K 4UU +0, =& 5 20, + 24,0
= Elechnolytic proams: o, s ohtained bg elac/'na%'s of  bring (cone. Nacd solution).
Cl, is Lboroted oF anodg.
Ef@fPLZT_IL’FES? — green'sh  yelloo gy asilh pmgzm’ amd sb\g§famlt‘yg odour It is aboud 2-5 time
hoawdlon  tham odr . IFis 2-5 fimer heawer Hham el com he ch%i &‘q,(,uﬁ@/,
= reads Cuuvdt rne:’ab and moy)—mﬂta/) +o j%)’m chlord leh .
ZAL +3Cl, — 2410, P, + 6Cl, — 4PCl:
2Ng + €I, ——> 2Na (| Sg +4Cl, — 44, ClL

2Fe + Rt

=9 hay 3/1%1[ affinity for h;/c/nafm, recels caith - compotuds Sorming H

H, +¢i, — > 2yct H,S—+ Cl, — 2HC[ + S Cio Hy +8C, —— 16HC + 10C

= with exem ammoma, Cl gies Ny ond NH,Cl bud cuith gecon CI, , NCIs
CGX,”DS’I'ME_) rs ﬁrm.ed.
ONU; +2C, — 6NH4¢) +N> NH3z—+3Cly, > NCI5 + 3HC/
(excess ) (ewcuws)

— with cold and dildes , Clb produces o mixtuze of chiloride and hyp o chlorite
but rp::[ with ol and cpncp,w/‘nm’:ec/ alleodi g i 3’“1’{-’% chovids + chiloreds,

ONaOH + Cla —— NaCl +Na®Sl 4 4y p
(cold +dil)

ENuOH + 3Cl, ——> 5NaCl 4 Nacios +31,0
(el +eoue)

— coith dry slaked lime i giues bleacking  powder[Calou), (CaCly . cabh) 2u,q]
2Cu (oH), +2C0, —— Ca(0Cl), —+ Call, +2H,0

—> Cl, reacks with hydnocarbony ond giues b st ubion products with cctureded
hy oo canbons  ond addiboy products cth  wuctucate d hyyelrocarbons,

CH, + Cl, ) CHy Cl + el
CZHQ .—f-C}z M C&H(«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 resporsible  for oxidising and bleaching prgpecties of ¢,
= it ox/diren ﬁzrram o fern'c and/ ;cuép/u‘ilé to mlfgl’wé%va‘%m o S0z,
Todine fo  jodate , dn prmence of Io, Hoey  form 1,50, o HIo,,

E 2Fe SO, + Ho SO, +Cl» _— ﬁelc50ﬁ)3 t2HdA
v NeiSoe . 5

go N‘Q>§O(' +2HC-I
5+ 204

n} 5 20 =2 (@8 Hys0, 4ol
i ot EHZOR G 2H10; + 10K

B | D Wisa pocogfid bleaching agesd el aen s ket oridition,
Colouned mé;/rmce +0 —— colowdow s;,zbs#wwé.
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0 0 o O tl
- 2 b o
o Hydrogen . Chloride’:
—— > .0 L Nl 80, ———s NaH$0, + Ll
polion [ab : b# }zzmlmg Nall cuth Concoll{ﬂﬂvf[IO’ WWCJ aa[/'N“”SO(‘ 4+ NaCl —> Na, S0, +Hc/f

fP«’J"PGT‘lfé’S —> bloaches veg and organit moller in presn@ of molsture, blzaolu'ngq ‘_?]?CC} of Ch is
P pormanot.
; — colaunlo Qg Wgﬂﬁz Snwjl{l"% gas, Qajyj@ lzt}wﬁ'eﬁ’mac/ wa soluble i walen and ionisar.
/. Mmu (9) + um(i)ddo_; y,0* (7)) + ¢t Cea)
; =S ogueows solution is colled hydrochloric  azd, ‘ .
| “ohen 3 pants of conc ZIC/ a}?ﬂ ona p Q[cowczmlnafec/ HNO, ane mixed, Pqua Kegia Js
Jormad  shich is wed fr a{.‘g_co/,u‘yy nobla. metals e.g.go/d,p/aﬁmu'ﬂ
Au+qu+ + NOs™ +4CIm ——5 pgcl,” +NO+ 24,0 o
o 2p1 =+ 16HT +QN03'+)ZCI- —> 2ptCl; +4No + ?HLO
—>decomporss salts of yehen aecd eg. camhonales , hydro chméam/ﬂz! , culphites ate

:mcos + HO —— NeO 4+ to 4 CO,
' a,503 +2HY INGC] + 1,0 + SO,
2. L o} o 2 , e )

o OOxoacif/s Lof /{a/ogerré ;

1-—> due fo l/ugl( EN amd small "nfelﬁ'ﬁmw only one oxoacldr. HOF lnown a» f!uan’c (1) add or
ﬁwoﬂaomm actd. 0thees Jorm sevens] oxoactdh cohichh  camnot ke ieoleAed W pureform.

& Huu} ore stable s their solbs amd @ aquesus solubion.

Halic(@ add (ypo haloun) HOF

4ocl Ho 1
Chpoflouros)  ( ypockorous) (hupobromaua) HOT
\ N (wypeiodour)
Habic () acid (telous) hoclo _
i 3y \ y C J’!'OTUM) =
Malic (v) acid (Hedic) o0 ; HO 130, Ho1 0,
\ (chle vic acle Cle o) (tedic)
Hokic CvE) acd (Porhelic) Hocl Oz "H—o Rro3 =
s I R
n’ el e ONF Ox g’ O H e 7O H
D// D//

INTERHALOGEN (OMPONNDS

Q@éﬁ@(@)‘(@: — by dired combinakion or by the action of halogon on lower imiad@/o?zn compounda.

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 tham X—X (eexwpt “F-F)
— all unde/zga héuho%w‘s gW% halide fon dowived from the swmallor ho.lagwq, and a
byponalite (whon Xx'), halite (XX3), holele (whonXXs) gud pockalote (asbou Xx3)
XX+ Uy 0 — Hx’ + HOX
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GROUP 18 ELEMENTS

:féézumncz,’ —dll ex ca/m[ Ko ocur in 7%@ af!sz;/oﬁQré. He bmc/ somz/v'mexj Neg e ﬁanc/ 'y munezals
of rdiackve origin eg. pikhblonde, mona zite , doveite.
= commencisl sourq of helium hatwed gaA. Ra. i obtained ar a LZQCQ# produd of g,

226 p, —— 2220, L 4H,
8 26 2

_cifdmo{*m—’ nshps oxaph hdiem wlick s 162
Bhomic vadiy — imowares dogsn the group
ié@;@#@ﬁ:ﬁ_gnﬁﬂpﬁ: — oxhibil ueyy high fondscdion wﬂm[/%. doczoanes dosn the greuo.

ﬁlﬂdnon galn} — no %endm% fo accoet olodnon therehre, haue /aﬂg& positiue values of EGA,

f;)’hy@cdj — " oll onpadomic | colounless , o dourless and faskeless %spam'% soluble in U,0,

[K@E?T#‘”fj uoy lo mp and bp He has the locsort bp. (4.2k) of amy lnocom substence.

” -—*i# hon umzéua/ /Oﬂo/a%fdv f&_}ffw ‘HVZ(JLL Y/?as% conuno uA@d’ [&b
matortaly  such as  rubben Mnf/fM'M_ gj’ ”éa’l

Bhewicalt — Hhore oo renvead e compounds, compounds of Ky ane fecswe, only Kefo had

?ﬁo_perﬁw beon shudied n defed, |
— Compounds of Ry har bnol leon solated juk  ident fied(eg. Ra3).

Kenon-F — formy Xef, , Xe A and XeFs but combinafon unt i m/)n'méz &Pwpmﬂj

com]rmuﬂcu concliong, Xe () + F (8) —673K, len, x, £ (8)
(exeem)
X (9) + 2f (9 2R, WMo R

(1.5 votio)
X@ CQ) _4_3% Cg.)M’ X&Ps(s)

(T:ZOradf@
—>XeFy can wlro he pre/ﬂaﬂec/ b# interachon of XeFy amd OA Wt 143K

Xepq = OZPL > Xp_Pg <+ 0>

s%e b, XeF, ond XeFys ane colounless W‘JAM SD[‘“//’. and <ublime readily st
Huy are poagenful ﬁugw‘naﬁ'noq W;, reaclily hydolysed euon by naces of 1.0
2 XeFy (5) 4 20,0 () —— 2Xe(§) + 4HF (oa) +05(G)
= Xe  fluoridoy react catth £ ion aceeplors fvjform codlondc spectes emd

Flugeide lon donoye toform fluoraniom,
Xeh; +PFg > [xXeF]" [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: .
SERIEEE  oxel, + 12,0 — 4xet2Xe0s + Z4UF + 30,
Xefe +3H,0 —— %X€03 + gHpe
— pazkicl hyoloolyi's of Xefy gives oxyfluoyides , Xe OF,  and xe OF,
— XeO0s & o colouders explosive solid cnd hey o ool mole culer

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