« Metals and Nonmetals -

e ON +he basie of their prope(Hes all Me elements can be divided
\N+0 +Wwo main groups .
e Metals ¢ NONMetals

o Malleable - means wonieh can ke bealen with hammer +o ol® Wi sheets.

e Duchle- meanNs which can be stretched +o FofM Hip wres.
e Brittle- medns which breaks iNto pleces oN haMMmenng o atretehi(y.

o METALS -

o Metala are vhe element +nab cofduct heat and elecrcaty  ond are
Mallaeble and duchle.

° Metale are lushous (shiny) hard, s¥vong heavy and VONOMUS -

o Exanmple - LaAN Alummmrnl opper s'awerl Go\d, F"lm-ir‘ufum‘I Z\NC 'Qq\dum e‘rCl;
o All the Metals are a0lid, €Xcepr Merauyy which is a liquid Mmetal

e Metale are Hne eleMents (excepr hydrggen) which Form pasifive 10NS
by losing eleckonNs (or doNahing elecrrons) .

» €x- Aluminium (AL) iaa metral wnicn &M wely ahamged aluminium on
(ALY 3) by l0SiOg electfas.

e Why merale are Known a8 ele&ro(:muhve elements?

o Reoz Yhey FoOm posihive 10Ns by losiNg eledng .

e Jhe Mot Abundant Metral in eastN crust e Alumnium  conshiues F7- oF

eafth .
. Ine seConNd Mosk atundant metdl in eanth cuskis iron, conshtue 4 7. of

eaft) cuSt.

« NON-METALS -

e NoN Metd are the element +nat donat conduck heat and eledmaty and
afe Oeither malleable Nof duchle. and they are brittle.

e 3% 1o Not lustfous (NoYa/NIng) , Mey Nave dull apPeeamnce.

o Jney Qre genefally eoft and not strong ey ar€ hhghtr and NeN- soNaUS
o Examp\e- caroon %\\tcoo Phospnonis S\ PO, H%drtlg@ﬂ OxXygen Jodine etc .
s Jhe +wo qnﬁhDPw fotMS OF carbon eement - Diamond and gmphﬁe

e 20 nonmetals ave presenNy (0 which 10qre OOl Metql - a0)ide , 1 ar€ v quid

and ofner all 11 are gases.
s Bromine 16 & liquid Nonmeral ar (oM EMperature,

. Non metals are He elementd which £orM —ve ione By gaining ele oS
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e NJOO Metals are RnownN as e\ecmnegaﬁve eleMeNt S becayee ¥ney can
Pom —ve iong by gaiNing €lecimns.
elekmon® +0 FomMm tve ione Htionse.

e CARBCN (e ane oF W8 most imporrant nonmeral because ail lice an this
earh is based ©ON ca®on compound-

° OXNGEN S equally impertant For exisence of life beoz i+ is imp. Fof
preaming +o manrain ife. necessary For ANE CombudhoN of Fuels.

e NITROGEN 12 QN inert gaseays nol mekal whase PRSENCE ' aifr reduces
e rake ofF combushan.

e Moot abundant non metal in eartn cruar - OXNGEN - BOY. Present.

o 204 mear abundant non metral iN ear¥h cryay ~ SILICON — 26 7. Presaen+

e PHYSICAL PROPERITIES OF METALS -
e T T \ -

o Metals aqre mallaeble +nab1s metal PeARD iNto 4N sheets -

e Malleability- Jne property which qlows the meral +o be haMmered
l iNnto 4+hin sneste. T 1o 1mP0f’\'(lﬂ\' chatacteYiatic of meral.
e EX- Gold and silver merqle are besr malleable metrals.

s Ex- RAlMinium anNd copper meral are Q\eo highly maleanle metqls .

N foild are used For decorahNg sweetrs.
o Aluminium Folls are used fFor packing food items lIke biscuit argarehe

and Medicine. 4hey alltum into NN sheets beoz —ey ase Mancepie

. Metals arre duckile +hat ia metals TUMS N0 AN LTSS =
Duchlity - dhe propedy which allcws +ne Mmetral o be AMWN NTO N0 WIFE
e Go\d 18 he Mmosky duchle meral and shver are among +ne besy duchn \e

meral.
o Coppel QNd alumMmum merQ\s are Vey ducrie and amnwn \Nto +hin copeel

and Aluminium wiree -
o Magnesium Merals are ueed \a exepenment in +he lavoraxdvy anq Tuﬂg%‘ﬂ

metral are used for making Yhe filament o% e\edric bu\bs.

* Metals are goad conduckog OF heax -
e Metal allows heat 4o PASS +hrough them eqsily.
o Expenment -

e Suver metral le +he bem condutar of Near . ot has Nighest +hermal QaNduCh ity
cCOPPEr and aluminium meral are aled very good conNdutias OF heat.

°JNE Co0kKing Weng) and waler bBOlas ar€ USdQily Made OF COPRS of QlumiNiun
MSals benz ey are good conduardf o Near.

* Pocrest conduaidl of heav- Lead |, Meraury
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* Metale are good cofducttol of eledinaty -
o Metale allow e elecmcaily +0 pass HHdugh Mmem easily.

e pemonsIrated as Follows -
e We take a dry cell, a fofdh is ftled ina holder and some conneching

Wife W crocedie clipe and capnected +Hhem 3o MARKE an e\ecr'C cirut.
e There ie QAP between +he ends oF —+he crocodile Qlips A and & a0 NO
cutent flowe in incomeete cirauit-and hence doee noy grow (buikd.

e Lere US Now iNeed O pilece of aluminium Foil bergeen e €Nde OF

cracodile Clipes A anNd 8.
cWe Wil Now NSt a piece of aluminium Poil beruween +he endof AR

+he buld lignt up aronce .
c Ohe Aluminium o1l allow eledNc current +o paas 4Mnvaough itr.

* This conducts +ne electyicity , 90 we co0clude fhat +he alammniim
Meidl v s good canduckos ©fF eleckncity .
o S1lVEr meta) 18 the best conductr of elematyand copesr metal is the best

Cond udor of celectndaly .
e £\ectn cal CDﬂduCﬁ\ﬁt\j s e characteviaric of PYUFE{’Q OEe merals .

Y,

o CoNAUt e\ecnaty e

and can be polisheq-

Aing eurtace , Ne eNiNY apperance ofFthe

o lustraus means having Q am

qabstance e called 'merallc \uexfe’, | |
o JNE ghiny apperance of merals Makes Ynerm vaeful in MAax) N9 Hewaeny

anNd decoranon pleces. D |
e The Metq \ose theif ehine of brighness on keep\Ng in aif ol \onghme

due +o Coxmanon of a¥a( \ayer of oxide I(:.C:n’bOﬁt:JH? and su\pnide AN
™Melr surtace .

6. Metals are genemily hard -
e Most OF +Hne metals like iron coeper and aluminium ave Jeny havd

Wey cannct cur wrh kaee.
e Sodium and pome.&iufﬂ are S0€F merala wnich can be eds\ly oyt with

Ko (€ xcephon)
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e Mehala are a¥noNg -

o Mem\, can Nold large weighr wywhouy ‘%ﬁC\ﬁDﬁiﬂe (Wrhaut breaking).
o Fxceohoﬂ- EXCePr eodium and porassium mMmetal whieh) are nor song
:{{:;Dﬁ Metal used N coNstrnuchonN of bBndges ouilaiNg & and vailuway
s Metale are 80lids ar room rempe fatrure-

e Me+als a. iron._ b.copper c.siver d. gola are $0lids at roam temp.
onNly one metral, Mercury 18 10 liquid etate atr wom remperature.

* Metale have high melthng pointe and wo\ling poifiv-

¢ lron metal hae Nigh melting point of 1838 +his Means +nhat
aolid \yo N Mmeites and +urneg nvo liquid on heoﬁﬂgi +0 a high Yemp.

o Copper Metral Nas Nigh merring point ofF 107 3cC.

e EXxce pHc,ne—-néaodium ANnd potassiuym meral hae \ow melnng point of
98°c and 64cC.

o Gallium and cesium me+al ale0 has \oo mewing poinr — 30 ¢ and 28C.

e Metal are conoMUS -Hhat 1™ metal Makes sound when iy an aiet
cSONOMUS Means capable of preducing a deep of MiNging S0uNnd.
«Ohe propery of metals of being SAOMUS & called 8oNOYILY-

e It 16 due ¥o e Pm‘?eﬂ'ﬂ Of eonovousNess +nar Metrale are used Ffor
MNaXING IS and stnngs of musical inshmiement like svrar and Vioun

s Metale usually have a siNer of grey c0\Out=
» Coppef has red-digh brown colour whereas gO\d Nas yelow colour.

e PHYCAL PROFERTIES oF NON-METAL-

e Non mMmeia) are neiner malleable norduhle. Nof) metal are ke -
e Nonmetral Qre not Malleable —+ney cCannNet bearen iNto ¥hid neers.

NOC ACar N N3O unres .
o EX- Sulphul and phosphoue ave beatren Wi hammer  -they break into

pieces -Mey do not FOM +hnin gheet.
¢ Carbon 18 a aolid non-feral which 19 bittie | e britrienees 1S Propelty

ofF 0o mera) -

e NOO metal do Nor conduct heay and eeckriairy -

°B®Co2, +hey Nave NO eleimNs
eCQrbonN Y0 Fof OF Ca‘(‘CLP\ﬁ\Q ‘a e oNlYd non-meral phich | © Q00d <aNAW o

06 elecivicityy ¥ is wsed fof MaxiNg akgqfode.

o su\lphur do Netr od duCr hear and e\eCinaity

s Nan merals Qre Aot luaYYous . aney ore dul\-

Non Mmeral Ao nNoy RAVE 1USHTe  which Weans Nar noh meral do noy

nave ¢ Shinng suf Eace. and sSolid nod -Meka) have a dull apperonce

» Todife 15 a NaeN-Metal having st YOUS gpperance. ¥ has shining
Surtace.
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e NOon Meals are genpel@lly soFt -

-Non Metal are quite soft. 80\paul and phoephords ar€ Solid Nan-
meral |, wnieh are e ft: (Excephan) -

oy Diamaond ievenyhardand it is +he hardest natural subetrance.

» NOoO meral are Not ahyoNg .Jney are easily vroken -
¢ Gr&phﬂ-e I8 Q nOn—mei‘Ql which '8 no+t &{—mﬁ\g.j{—ha% \o W %'\'TQQSHTI

& when a \atge weight e placed o graphite aneer.

« Nof metal maybe aolid liquid of gase’ atrroom remp.

e Sulphur and phaspnonys - ac\Wad Noa~metal

° Bmomine - a llquid aen- Meral

° Wydrggen oxygen- nivgen and Chlonne - gasecus Nefl metql,
o Nofi metal have low Mmeikng points and boiling points -

¢ Mewing poilt of sulphur— 414 5% quite \ow .

Melthng pontt OF Dlamond - mofe Hhan 3500c | veny high.

O

o NON Metra\e are foN- sonoraus . Jney do NGt prodice sound whnen hit

QWirh an ogjects.
o Non me+ald have many ol Fferent colaufs - ad\ PRuy —yel\oo

Snoephovus - White of red | grapniie- black | chioin @ —jellowsh
greef), OxYgen and hydnogen - colouness.

e CHEMICAL PROPERTIES OF METAL -
POV A AN L

e Reachon of metals with oxygen -
» WNen metal are bumt i) air -they readt with oxygen of ait +0

oM metal oxides -

eMeral + oxNgen > Mekal oxide
(Basic oxide)

o Metal oxides being baeic +urnsa red \irmus soWuhnan blue.
e Dhe Vigoul OF reach on with oxygen depends on *he chemical
reachvity oF meral-

s Sodium Metql reads Wi
v GO a basic oxide caled eodwum oxide.

o 4 Naw+ 0p00) —> 2NQp 0 (

aodwum X\ gen oW oxde

W Ahe oxygen of aif ar mom remperarure

. Why potaesium and ecdium mera) are Skored under Kerdeene oil 1o §
s3Jhe potaesSium and sodium Meral Are 89 feachve thatr  they reach
\Vigorous\y with oxugen (0F a\f). |

oedNey coich A e and eta@ buminNg when Kept i Qir-

>80, i+18 Keptin Kerpsene +o prevent -+neir feadnen Wwith+ne Q,
maisture gnd cog ofalr.

Get More Learning Materials Here : & m @Y www.studentbro.in



e Moat of the Mmetrdl oxidee QAfe (n@lubie 10 waker. Ryt sem of +ne
Mmetql oxides discsONE 0 watel o fo(m alkalia |
e Sodium o xide and porasesiuMm oxide are -the +Hwo metal O xide digsol\le

10 Watrer whnicn are eclubule N wakel .
¢ SoAuM oxide 16 a basic oxide wnieh react W wwarer +o o an Alkal;

calved aodwum hx.ldl'DxidE*.
& T Q, O (s\-t- HQ_OU\ > 2NAoH ( qq)
Sodiumoxide  waker codvum iydyoxid e
(Baslcoxide) CAN alkqll)
¢ Due vo fofmahon of NatcH alkqli, Q ecluhan ok aodiuMm pgxide in water

AUNS red \mus +o blue.
e PotacSium oxide (& a\bo a basc oxide wnen Yeacks, Wit waler 1o gortm
an alkall called polassinm pydmoxde.

o Kool + How—— ZKoH (aa)

PoHasawum) wo o vex Pt)*ﬁﬁgiﬂml
oxide nydroxide
LANAlkal )

( Basic oxide)

e TuN® red li+MUS +o biue.
e AluMinium metal bume in air oo neafing +o for aluminium oxide ~

4P¢LL5) -+ SOQ () —> 2&'9_03 (_‘53

Alumiiam oXyger) Alumnium ox de
(meral) ( Ampnoteric oxide)

o Aluminium Yo less reacrive ¥han magnesi u .

e AtPhoten e Oxide -
o Those mMetral oxides which ehowe basic ge Well as acdic benaviAur

Qf€ called Amphoteric oxide,
o Aluminium Mmeral and = NC meral fofm ampnoeric oxde S aluminum

oxide® and zinc oxide are ampNaieric in Nature.
o React uwith both qcide as well as bases Yo oM salt and waver.

a. Aluminium oxide reactd® wirh Ha o FOMM aAluminium chlovide

and watrer-
o KlpQa )+ GHal(a)——> LAlc|g(aadt 2H, 000
Pu\um'lﬁi\lm H\ldmc\qlﬁﬂc Pf\.k.lm\ﬂ I\im we arer
oYL Ae GC_'{% cnlon de
Acid) &alk)

e 2N thia reackion aluminium gxide behave as basic oxide
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e ———

e AluMiNiumM oxide readts Wit aodium hydpaxide o Foi™ 20dium
auminate (saly) and walter.

0 A\g_O&@:H 2N aor (C\CD—\) Q-I\hAlOQ_CQq} H;,_O (L)

Alu i) Sod ¥ Sodrum wQ ey
oxiade nydroxide alum nate
(Baee ) (Sa\y)

N thie reachon aluminium oxide benave as an addic O xide.
. 2inC metal BULNS in aif oy on styon g heati g +o o im 2inc oxide ~
o 220D+ Op0) —> 22N0 (51 (Amphoteric)

ZiNC CANGEN 2iNc oxid e oXide

s ZINC 16 \eese feachve nan aluminium .

o ZINC oxide feact® with Nydrochion e acid o forM Q¢ chlaride and

wWater —
a o Zno®+ Hel —> Zncdly tHO
2incoxvde  Rydrochlonc ziflcchlond e wWater
aud (saw)
CAcia .

3N thie reacHoN =zinc oxide benaves a basic Oxde .
L Zine oxide feadts with sodium hydmxide to FoM sadium zincate
and woater-

« 200 + 2NaoH —— WNa,2Zn0; H, O

e zinC oxide . oo dium hydyoxnde acdiumm waker
LBasc) z.Ncale
Laa\r)

« JN THis feach ON J-z_inc O xide benaves aAe aAn AQadic oxide .
e 1ron Meral does Noty BN N ait even on oY yon g Neahng I reats

th e oXygen on heakng +o form iron L, w) oxide .

3fe (SH Q0.)—r Fea®4q (s)
o
Tyo ) O X gEN 1ron Qv m)oxide

« The reachtn Berween (noN with oxwe® Taxes place readily than
ihat of zing, 80 \YoN 18 less reacnive +Nan zine.

2. Reachon of Mmeralsg wiH waer -
e Metal reack With watrer o form a Meral hydvoxide a0 d hydnogen

8405
a.when A Mekal react With water  +hen produce meral hgdmo xide and

hydrogen gose -
Metal + Waler —> Metal hydmxide + Hydrgen
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b. Metal featts Wi steam | 4hen prodwes pvoducts such as metal
oxide and hydrogen -

e Metal + Steam —3> Merdoxide + Hydrogen

o Pare)(amp\e——-
» Potacsium Teadka VIO\enHy wirh cold water 4o form potq Sewum
hydroxide and Nydvogen gas -

o 2K+ 2H,0 () ——> 2KOHEH HADF Heat
o P¥qsoumM el ater ¢ Potassiu ™ Hyamgen
nuydroxide

o JHis highly exctnerMic due +to walch $ne hydmgen 8as Feme d
dunng e readhoN catches fife immediately .

o Sodium reackg Vigorously with cold water forming aodium hydroxide
and ny drogen gas.

e 2NASY QH,0L) ——» 2Naod -+ H, -+Heat
. aodiu® water aodid Mhydwoxde 1y droeen
(co\d)
e ¢ & Ngh\\g eXothefmic due +ownicnh +Ne hydvwgen gas cotmed dunng
‘e reqchon calches five., beoz Sadium ia qle0 o Very veacnve Mexl.
o CAlOIUM (€ads Wikh Cord wWater +O FOrM cacium Nqdroxi d € and
Dy droge qas -
. COlD+ 2K, 0D —> ca(on)(adT Hy(a)

cal\ciuyy HyAreocn

lCrum
cqalcd wio er 'ﬁ\*dmx\d@

(CL‘J’IC‘D

Cormed duvilg the eachafl shcK +9 Suree.
e leas vio\ent .

e JNe picce of
bubble +ne hydmgePR gas |
eIne reackion of calcium meral wih wakres
o calcium 1a leas reackve Anan sgdum.

5 Aok feact with eirher cold wakX
al OXide ond Hz.

nu dvaege gas-

o Metal= like aluminium zing and iru() d

J ' o FOTm g MEX

Or ot waterlr . Aney <oy W N sEeqQrm 1< .
o Aluminium reactd with ateam +e QUM alumiOuwn oxide an

. QAL+ 3H,0— AL Oglsx* 3Hz00)

AL iu atream Al YY) Hy dyaq €0
Oxid e

AlUMInium Mmeral does not readd with waler YNde ordinany condition
OC"H\e preece QC Yo N \Qsef OG Cl\klfﬂiﬁi\lm Gllde.

. ZI0C feqers with aleam +o PO ZiNc Oxide and P

Zn®+ HWow)— Zn0()+ Hy(g)

210C svean zZif\C ox\de HYATOgen

b <Q2z
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e Red -hot 11N YeATks with steam 4o Fom ‘Yo (V1,11 ) 6 xide and
HydvCgen -
. 3Fe(s) + 4H,0(9) —> FeaOqlsrt 4Hz (2D

Lron steam oo QL )y Areeen
oxide

eWe can Study the reackion of metale with Sleam by ueing +he
!ammm 2 MeE Ul Zampie
| _ COrK

| |
’ f et PO
: /AL,
A
| A SN liveny

N A -_"4 m‘ A g x
| ' N/
& laan mm(g i j N S Jnverked
50aKke d 10 \:} » aaa i af
water \ T | -

‘I el N\
r -
i f :
\ N\ - |
| water —3 N\ Goggar
— TI’L'_‘:UCJ\Y'} — |- = ; NN A

| | I S SR | e 1
6 A\ump OF 9\"356 WDG\ 5@{3K@d iﬁ WQ x = P\chd

Jhe wWater 10 glass wool Will £ T sream ga heghng.
' Ahe middle of +nhe hovizontally Kept
ol and

e TJhe Sample o F meral is placed
boiling tube - Jhe boiling fube contafing water soaked glass Wo

metal cample 'S avanged W a pPararls |
o To staud dhe expedment ,the meial samee 9 hea ted by Uaing a buarner
when Hhe meral gers ho’r,-\-hen ‘ne glagse w oo\ S nealed DNy 4snNg other

bamel .
« dNe warer present in glass wool For o steam of heahing -—rnie &r€qm ¥hen

PUGSES TV &F TNeE hot meral- Jne meral réack wivh sxeam 4o Fafm t+he

Meral oxnde and Ha9as.
* Jhe H, gas coMe ou¥ 0 the boiling ruee and

wh en a \igh+Q.d maren shek = app\iEd -+ Q aas cQ\
bume With a pop sound. iN dicahng Fhay 1+ 13 hydros

corme d remains beniid ‘N ¥he baling Yuoe .
e This expenent i1a performed by rakiNg Magnesium  alum Nigyry) 20C

and b as Mmeral aample -

yigovous Followed by MY Wit aldmOium and zine bur Mx Wit
- J

W ie conecled over waker

\ecied Jaor ‘e 9as
en . 3he metvalaxide

1S M oSt

nan 1 e Slow.
e Magn coury VS Ve feachive whercqe the OGN 1S e asy redchve.

e DecreqsiNg order- Mg >R > 2n > Fe
¢« Metals \1Ke lead, siver and gold do Net reack Wi

s1-edqn).
o ON\Y Those Metale displace hydrogén £ warer which are hydrogen

Yhe reacniviyy sen eS.

o warer or evel)
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2 ReachoN of Mmeralas wirh Diluke Adids -
s Mexrdle usually disPce nydrogen FromM AWE ao'de. only less reach ve
Mmetals Wke copper . QWEr and gold de not displac e hydrgen From dilute
allos.

sMetal + Diute acsd — Metalaad + Wnydrogen

o Al Mmetals , do Nt fread With aliuke aade e Mgaur of N ¥ of meial
wirh dlule acids depend on cpnemicdl reachv hy -
o Meral react wiHn dilrel 4o gne meral chiond€ and hydrogen aas -~

) Rl _ . ey \oal) | : : . d & Y a O0a: YY) oOnhoNae
® -_,-'FHJ,IIQ Wiy ',_l‘ ‘ T‘*;,r’;il’( -..r-{-’ '-.'_.'I.'T‘?;_ﬁ YT fAs "’i " | T e AN > WA T ' ] ,

f‘;:‘{-* -1 [ L : -\-1 l'.' '_-._. _ I '} 1,, kl'll‘-.:‘l .

_— _J

e 2NA(B+ 2HA(PP——> 2NaCD H,(9)

Sodium rtydroanlenc Do) ydrogen
Wlate! chlonde

e Jhe reach’onN anowe +hat sodium metal e Veny feachve.
o ZInC feacte with dil. Ho) aad +o give zinc chlonde and NUAC3en 9as —

o 7019t 2HCI (e > Znclxladt Heq(0)
Zinc Hydyachlonc zie AMovBe  Ayd roaen .
- acd
e Zinc 1S l€8s+han reachive aluminium
e Note - S1lver and gﬁ\a a\%0 do nNot yreadct with AW acids.

o How metale drplaces NHAMEN fom dilute veacts- (2™ |3M) |
°* All Yfhoee metrala which ore MOre feéachve nhan hydvrogel j)rha‘r ' O

Mose Mmetal which lcae eleckmMNS MOYE eaaily ¥ngn NYAroyen

diaplace Nydrogen From dilute ocide —ro preduce hydrogen gas.-
e Ohe metale like copPer and Swer which are lees feQchve nan NYdnagen

do not displace hydrogen From dilure acids-bcoz They do ﬂa’r‘ g'WerOkH-
ElecronNs r'eqLJirec:\ for reduction oOFf hydrmgen 1oNS p\'ﬁaﬁh+ 0 acid.
e All 4he Metal which are apove Nyarogen N e achwviry s€nes  displace

hydrigen €rpm dulure auds . | N |
. Jncee Merals Wwhich aré below Nydrogen N aakivity Senes  de Aot

dieplace hydrmgen From dilue acids-
Melale TeackS Whn dail sulenuxic ocide YO give menl SNIPNale and Hygas-
4

o 2NQGF Hy80 4lady—> N 0,504 @t H2 (s )
Sodium  SulpNuric acd aodium anpme  Fydrtgen

o QU + WS04 —> usoy * H2 No reachof)
ceppel al\phunc acid
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e When a metal reacte wir dil.Nirde acd , +hen hydrgen qus isnct
evoWNe .

° EXplanaho - Nif¥ne add 1o o)tidff&if'g agent 80, Qs Scon as NudrogeN aas
'S Formed [0 the reachond betrween a Mmeral and il Nitne add +he
Oi\-ric GC.id OXidl acs AN h-;;dmgeo 40 wWuaQ rer. |

ewWhen nNimc add oxidiaes hydrogen =0 walker, hen Mitvic acid ree|E
feduced —o any ofF Me nirmgen oxide .

e Dil.nitnc acide nouwever (Bats wiyN Magnes
o evolle hydrogen gas- thie ie bcoz +he dil nitnc acid ® a weax
OXidising agent Wwhich 1 not able +G© o Xidise hydmgen o uw arer.

a. Magnesium readts Wirh veny di). nitrie acid o Form magnesiu

ni+rate and Nydvogen 984S -
e Mg (Dt LHNOgld——> Mg(NOa),(wdr Ha (9)

# i % J dm\%n L'
qgﬂ@blum | II‘\ Cl 3 \ = "l

b. Manganese Cattd yith dil. Nitnc acid O FOrM managanese mtMte

and MNAYOAEN gas.
Min syt 2 HNofapy—> M (NGy)fat) Ha (9)

Mang anee dul niince aaid Manganese Nifrale  Nydnagen

um and Manganese Mmeral\s

e AQua - Regiq -

e AQua- fegia ia Fregshly prepad MIXTUE OF 4 paf OF cona. M
and 3 part OF Conc. Hal.

o Raho- oNC.HNOa % concHel- 113 irisanighly YOIV E f:uming\iquid.

o Agug regiQ can dissolve all Merals.
o Aqua fegia can digcolve even 9ald and P\atinu® merals.

e acd

« e reachvity seres of metal -
s Some Me+als are chemiaglly VEYY feachve wherc As omners o \ess reachive

O unreachve.
» Jhe grrangemMent OF Mekdls N a verhcadl columnd ofd el oF decareasng

rearnites e called reackWity OF series ofF merals .
NP Ao N N S, N

» The rEACKVITY seneg Phe most reaciive metral 18 placed or The +op
wheeas e Le€asy reachve merqal 'S placed af boyrom.

e As we come down 10 the genes +he onemical readnviyo £ metal

decreases
o Mook feactive mevra\ ~ Potaossium

. least reahve meral- Gold
o Hydrogen ‘& also placed W Y€ adIVITY Seres a8 ' 12 N0t a meva).

i+ 19 Usually plyces ag 1t 10S€S clectrone and FOMS XVEI0NS -

- -
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¢ Metals |
o 80diu M NG
high o caleium i
recenive  © Magnesiun ms
THaN o Alum i NIUM AL
nydroged Zi0e 20 Decreases
& —Lmn F‘Q CJ'\E‘,ITI'IQO\
- TiO SN reachviry
~« \ead PP
- Hydrogen Lh
[ o Cy
\eas CRprpet »
reach Ve - Mercurny 3
Fnad . ailver Ro v
nydmgen | . sold Au (least veactive mekal )

e Re.th‘fﬂ*}j SENE S o
Q. Why 80Me Metqala are more feactive and ONErs less reackive
« When metal reacts | 4hey 10se cledrmns 4o O posiHVg 10NS hence:

+ will be a reachve Metal.
+\When meral reads  -hey \oae eleckrons 'esd readily +o FOIM POSYHVE

ONs, it Wil readt glowly - sueh Meral s legs recchive

o £x— 8odium, Potassum
Q.why Some metals are More reachve® han Nudrugen?

e Those Metal widh loe e e\eck NS More feadily-nan hydrog
e qi d to be MOre reachve na N hyaregen.

e Jhe Metal above hydmgen are \0s€ eleckons Mol readily than Ay
and hence +nhey are nare reacn Ve
Q. wny some merale are \egs reachive +Hhan hydrogen 2

. ThoSE Metal whicCh 0SSk clecAanNs \€ss teadily YMan nhydrogen are
aaid to be less feachve. than nydyrogen -

s Al Mmetal below hJydcogen qre \n reacHYilyseres, \wae @ednnNS €55
readily +had hydeogen Fred afe leos fective +han nyArogen
e Note~ We anould remember e reackny aeries of metals To decide
wnethel o parricular displacement M X will take Place <t OOF-

e Reachon of Mmeral wikn 8al+ ecluh'onNs—
e (eqckive me) (& put O e aaWvtso\dhaon of \eqs

achve meral dsplace s e €S s yedC T \Ne

en are

e LUNEN G MO
reachve meta), “nen e Mafe e

metq) €O (1S saw oo .
.+ I More reachve meta) A'Bplaes \ess reackive meinl fram i+s eqluhan.

e4a)) a0\ of meta) @ ¥+ Metal A —) aa\t sol. of A + Meka\®
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e Jne feachon of Zzine with coever aulPnNale so\uhon -

o CLUSOQlY ZN(SD— ZNSO{ ) Cu (sD

{_QPFEFSH\WGE 200 Zinc sulpna e Copeer

 Bued LSiveryunile)  Ccolouness)  C Red brow)
e 2N NS (ackiol zinc Metral e AwsPlaaing copper meral FromMm kg adltr
aclunol) . copper sulphare cong o0 -
° JF however aaynp of CopPder Mmetal (g placed N ziNc gu\lpnalte acluhon
 Hhen No Mx OGS - oz copper metal 18 lese fe@ackve than zinc
meral and Nence cannor displkce zinC FoOm zinc au)phate sowhnod:

s Reaction of copper Wit silver nirmale 30 hkon -
sluDen a Stnp OF coapPer Metal is Repr immersed in alver nitate fof
aoMeHME  +he solnon gmuddally becomes blue aNd shining greyish
white deposit of silver meral coc™ on copeet NP -
o 2 DaN L::_qu\"'i* okl (5.) _ b CU(NUOg) _‘qu\ o (WL‘&»)
copper nimle siwer

ailver nitrare  copper |
Ceolour 1ess) ( Red Brown ) (Auue) ( Gregish w mie)

SNis 18 because SNEr is \ess reactive thal copper and hence connot
diaplace coPpPer £Yom CcopPPer nirrae sowuhon,

eReachon of Metals wwh chonfe -

s Motale react with chiorine +o Fofm ioNiC anl
give eectnons X0 cnlonNE aroMms +o FOIM 10NS-

o Metal cnlorides have Nigh meirRng and baling et meta) chiorides are
Jaually aolid and conducy eecknaty 0 +hE goWRon ) ma \en stare.
« Metal chiofide are Weak electfodyies: and amw nen NOne.

e Sodiuny ie O metal. 8 sodium feacts WD eMONNE 1T Fo(m an \aMc
ehlon ae.

ondes because +they Cal)

s 2NA(H Q89— 2 Nad) (&)
Sodium  ononne eodium anande
o DF1S AN 1001C caMmPOuNg _or e rCYroNaleny Cﬁmf"““ﬂd CCOrenminNg scdium an

Nat and chionde wons (V).
. calcium 19 a meral which react Wi ehloving +o Faim an 10Nig chionge
canled calum chlonde-

. Caler clla>r——> QA (S)

calcium  ehlonh e calcium gn\onde

. Maafesium on hearing with chlodne form MA gnesium chlonde which (e

an ionie ONAn de —
Mg ted-t C-li(%)‘“‘“’*"”% MqQiz &)

Mognesumy  cnionng Magnes) U CH\ONAE

e Rl these (Metal dnlorides are 1Qnic COMPpOUNAS .
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B. Reackion of metale with hgd;t:_a:gen-
eMexdles generally dONOr reack Wwith Whydrmgeon bco 2 merals form
comedunds b4 \0e' NG SeckroNs and NydrQaen also fFRfM comeound by

losing e\ex O .
o Moskof the merals donot comone with nydrogen . oy Q fFec reqchve
Mmetals Wke sochum CPOTASSVUY) and ™MagNesum react whth nyadytgen

1o Foim mexal hydndes
e JN a metal h\{dn‘de‘_yhe, g aArogen present n +Hhe Form oF A Negahve

0N (anicn) caved Nydrde ton s W
o Wnen hydrogen gas 1S passed over hedted sadium +hen soclium huydvde

18 foimed:
o ?_NGQ‘ED"F Hé%\""‘“‘“*““’} ZNavH ()

eﬂﬂ\i\lm h&dmger) aﬁd.thtm h\\ dﬂde

sound con¥aining Sodwm \oN &
qas \e passed over heatred
dnde 1 a’c anionc nydanae.

opdaH 1san 10Nnic com LNQL*> an d Nydride
(DO*'GSE)\UM J Hnen -

LoNG | H- When hydrogen
(ee)is Forted: Potassium iy
- CHEM\cAL PROPERNES OF N___PEV@ETﬂL'

W W W " W W

* ReacrioN of NN mekal with oxygen -
oNON Metal feacte WidN oXyaen Yo fatm aodiC oxides of Neuwrtdl oXxides.
ae .

. catbon Foims ap ocdic oxide coy and hydrogen FoYN a Newrsal OX

Hqe O, |
o Jhe nNon-Mmetal ox¥idesS ore cova\lent 10 narure which are cormed by ehanng
66 eleckONs . e Qudic oxides oF foh -Memls AdleEnNe 10 waker fO Foft)

Qauds.
o e acidic o xides o€ Oon mera) WS pue Wmus so\gphon o red .

e Carbon 1S noO-mera)l . Wwhen calbon
aif o fom an addic oxide called oarbe ndioxiae:
C)Q_ r— LN (Acidicoxide)

G XYoL cahondoxde
e L0 waet Yo Fm an ocid cilles

e C =
catko N
e acidic oxide cafoon dioxide aAiss

oqftlaoMmcC aca - .
. 00y )+ HoD—> Hyeg(aa) Addierd o

Cay o dEIOX*le s esr cayvboniC OC.td -
o TuCNe blue \vmus ¥o ved ¢

» SUPNUC 1S NoNmEral  wnen aldnur 1S buried 10 ar ¥t Teats win +he
oYyged OF air —to FOTM 3N acidic oxde  caned adlpir Aioxi de

8t Oy > —> 893D

AulPYC Xy aen Ga\pPrTA\oxi de

—
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u"i{i}ﬁC@ - ',—13__(_; (L) — Hi-z%f;;ﬂ% (q_ffD

F
el

. aglpnurdionde  sweted e au\phurDus aad
oTurne LWUE \i+mus to red o
¢ NG anows Mat +ia acdic WO natuve .
o ape NON Metal oxides like oy | 80, +umMs blue litmus solubien ced
shawing +that they are acidic N narure Mese aade oxdes are caned

Qacid Qﬂh\,d\’ide&~
e Phcspnorye 19 QIS0 AN nof-yneral wnich reqcte WwWith oxy §€0 = Foim

acidic o xide  pnosphorous pentroxide (P,0g)

.p 4+ 0p —> fa0s
Pnceohonis  oxyge PNGS PhoroUS PentoXide

e 4P + BOy —22P0s
s NON eral oxides which are Qedtrral , keing acde or basic -
e X- carbon Monaxide  warel nitrbgen Mmenoxide | ANBQED m ONoX1AC

l = [
e Thece OXiAES do Noy AUl bue lidmus to red Wmad- of fed “+oblue Wmus
c OXiQe0

~ o Carbof e a Nonmetal- when caibon AMS 10 an Supply ©
den i+ FOMs Clﬂ{i neyttal AYide Cﬂ“&d coaYton onNOXi de-

2¢©® —+ og_@———> 0 cO (9) (newrral) l
¢ CQflo O o ©XYgen . ¢ atbo N monoXide ;

o DoEs Not Produce an acid  wiihwater
o qur‘ﬂge*n & an nan merq) - wren \qdﬂgen combiNes  with Yhe oxXygen sf
aif ,+hen ¥ Forms an neutral axide.

a‘ZH2@D+ 09_(9)—“‘7 2+, O ()

qu dregen - O xX\4aen L YeY”

-Waker 'a adualy a hydrogen axide | Foimead by anaying of eledvuNs SO
Ahey are covolen+ ComMpoun dg. ey not comald) any oXxide Wn.

, Reachio o f nefl metal wrh watel - |
NOA Mmerals de nokx (end Wwih Kol O evolNe hg‘ﬁftg'.n q @& bcoz NAN-Metl)
caNnot owNe exmNs O ceduce e hydrtgen oNS ot wler o hqdrt;gp')

4QS -

« Reachon of Non ekl wirtn Sa 1 SKhons =
A more freache fonmera)l disPoceS a \ess (e

SO -
.when dnlorine 1 ©08sed Yarough q soWhRr) of acdium oromae l'q—\nerJ

acdium anloride and wDmne .
e 2 N0 B+ Q[ H—F FNacIEaX B loq)
“~dium pomae  oplorine acdium enlonde  Brtmige

achive qon mer) Fo® e SR

e —
— e —
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» Reachon of aon Mmetal with enlovine —
e NOO MeEtrals reqatrs WM chlonne 4o fFofM covalent compounds wnich

‘a Cplonde which are Nan eleckriy e s donoy conducs electnaty

¢ OO Metal anonde  are Jsualtly Liquidg ©f O 0SES-
o HuANgen reads AN cnloring w0 folm A sNalen+ chlonde aalled

hudrogen chloviae -
« Hy * &, — 2HG (cotalent chionde)

Hydrichlevic aad
e o Form a covalent dh\ovide

N A R'\Q, (L) (covalent oh\on tﬂe-j)

PhospNorusS Cn oxine ProspNYOUS nch loNde

o NON tetrds ol covalent anlonde DRcause Tney connNoTY
1o ONOANE aloms  4p Fo  Cnlonde \0NS:

s Reachon of Nonmeral wih Hydrogen -

o Non metrale Fead with Nudragen To Fof
nudnles are formed by +ne enanng of <lekrmnsS Makr

ndndes are formed by covalent ponding -
e SU\PNUriG a nonmetal which combined com uath
covalent Nydride caved \ydragen siphial

" H2 (9\-\- QLD — Hz_e ij (CoNa leny h\;dﬁde)

ngdrggen  SWPnur vydrigen aulphide

O\ @ CleckTS

m covalent hydndes Ine
& NonN-mera)

hydmgeN o +rM q

eqoS -
. oM metals form  covalent Nydr des tecquee Nen Metal Groms camnat ghe

eectons Yo ‘
e non Metral Nydn dea Qre liquide of QUSSS. donoy conduck jons yhey do

4 with ailule adde |, 4ney donot dizpace NYAMED

e acde becauee n order 1O Aieplace® nydvegen 1N ofF an acid
Aand convel Yhem nre g drogen Qs clecrmons anould P cuppl €d 1O

Whe hydv@en of the ocd - J¥'e (nodmetal) peing WeliF af acepProrof
electroN®  colnar gIVE @\eck NS +o *he nadrogen Q0SS oF +he aad
16 reduce vhem YO iy 83Q%.

s 3¢ o merals \1Ke carbon,

wabe conroving dil M504,

s NOO Metral do not (ean

Su\pIuY OF PhaspNYoye are puY int0 ‘esh
ynen no hy drogen Qs 1S evehve.
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30 s ueed |
ase a carayet
0 Ane pieep.oF

ammonia gas ey

S Habot's pmce_%

e S T

°2inc \s used as g,a\vaﬁizigij

WO <0 proYecs i A
Fom  nuenng //j

| 'L-J—HH-:-V”“/‘\“-&&
ZircoOMu ) Meral & uaeqd )

nEZAfMQMI S @'Q(" nax ﬂS h_\\ il F‘?
us ed ‘:;?:\::129\) Thermaomerer a“% 6\%“’%‘?

&e\y bQ‘\'W o (Gi\Wer Al SOH
ueed N Maxng
Jeweleny

fs Hydrgen 18 uaed 3

(e hygdregenahod oF,
'Negetable ol 1O
make vegetable gnee)
JHyud rogen 19Used
N the manufaciufe
of ammonias

r—'\vf'_"'\_m

o COPPEY and aluminium
Merdle afe ueed +o
make wfe +0 cany

—— _a— —— —

"

.Ueee, of meta| «

NSV WA A

__v.f“f“vf

o COTOON 18 Laed
For maki0g <NE
elegyrodes OF

elecrolytic IS
and adyy cells.

as O FuNgi\Qide
and in Mmaxing
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- How do metal and nonmetal reack - o —
n\NEen metral feqd whn Qonmem\%, rhes form wnic compounds .
o WhEen non- metal read wih otfher non - meral they form covalent

mpmﬂd | |
. Chemical bond - Jhe foree ahidn WIKs Yhe aroMme in a molecs\e 1 &

caled a cnhemicdl bond.
o WOD\E gases are also caled el qaees (b2 they are chemically vew

0et or upfeachve).

« nertness oF Noble Goses-
enere Qe eaM& clemeds T graup \8 of e pencdic Yable wheh donat

coMpne wirnavner clemets— Helum Argon, Neon Ky pton Xenon and
Raden they are KAowd QS lople elements afgasecse HECAUSE Yhey Qre

4N ceachve and de Aok Yealk ui¥n ovner Slements -

- ey gases Ao Nat Form e Cal bonds - INe Nobe gaees are cheMicaly
anreacive . ©coz OF YN8 grable arrangementy of atrome which danat
alret mastr eleGTans Yo +ake Qi ehemical reachnaf .

A\l +Ne
_ glecktoemCe configarabhon ofF WNop\e GOS —
; - - = N T 1 =—== ' n |
! | o Pronic no|,  cElecxrenic coffig. °Ne.OF € O
-Nobleqas'  «aymbo) T oulelmost
' | | shel.
1, Heliu ne 2 2 | g
2. Neol N e O 2.3 3
2. Prgo0 AC \3 2,9 B .
4. KrypYo D KY 36 2,93, \8, 3
5. Xenof Xe B4 2,8,\8,B,9 B
eRﬁdﬂn RO R6 2‘%'1‘312’2I\%l% 133

0 e\e CXYUNS L cnxeimasi anell ang

a\l oxners have S cle ckroN® W0 curermoar snells oF ‘heir atoms.
afe mofe axao\e arcange ment oF

o OUYEX mostrsnel e\ecxmnNsS ‘
E\leck O S - PXOMTNS Wy I e\ec oS are MovTe aYab\e -ana anreachve .
. Note - Thougn 3 elechadnNs 1N e
ro an otom im)r 2 e\eH{ns A0
only whel Ane Auker Maer shell 18 e g0t ghell and

aQre Present n rne qvor:

g eleck NS (O ANE oUleImcst
X cukermost Snel | oulermost ks ghell 1o KNoWH O “duplet

-"—HEEG' only o€ has - Helwn) -

suer Nost shel always iMpart stablliy

rhe ouleMlasy shel) 1 eaft srabiity
Q0 o¥el anel\S

'/
apell oe ON AYOM Kaow aS “oClel of eleckmns

o€ ele e mNS:
. Jne uwsual number oF ele crons 1N XNe ALECMOST snell of he arom oF O nop\e

aas 18 8. ©only in+he case ofF one aoble gas nelium e no. oF outer Most
elecy™nNs is 2. ‘
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e we can expla®) e reathVty oF clements as o Yendency of
i r ¥ G
their ateme Yo adhieve q compleely filed culeeimaost ghelwn oy yale(kee

ahel\l- and becomes arable.

s LOUae of chemicq) Bondiﬂs -
e Everytig N Hhila wonNd wants Yo be strable. atabihly Means hawvng
rhe eclecknon arangetent gnd betone Mmove stable.

o froms fofm chemicdl oA 6 4o achieve erabilin by acquiing e ioe
gas elechn cof® gurahaf,

e The atoma ger 8 electyol W Valence shell are stable

. e atoms leas Mhan 3 elechon n valence snell are upstabe

o AN arame have dendengy 4o acvnieve ihe mneltr gas electhonN anvangementr
oF @ eleckronNsg of 2 CleckroNs 'n the ocurermost ahell and becdne

Move srable.

v C‘@m can achieve e e gas eleckon  avrangemend 1N 300ys-
e By \0SING Cne of Mare eletkns.

o By gawnify ohe OF More SeltkrnNs.

e By ehcm‘n_q ane of MOre Seckmns.

e Nalenee ahell- Ihe cutermost eleckyo ahell of an atom is Knowé aAs
valence anell -

s Valence eleckfonsd~ Jne outermost electroN g Qre a\so know®h Qs Jolerce
SlectrNS

o LTONS-

o AN LON 1S AN Sleckd cally charged arom

Ex- Scdium 00S NaT, Mlonde\ons er oxide {on O
o 0N 1o Formed By \vas orgai) of etk NS By
an Unequal Qumher of €letxtonNs and profeis.

¢ 244yped - °© conon - AnioN

o CATION - A posithvely Ananged ion kaowh as cahol

“EXx- apdum (ona Nat | Magnesium 0NS MQJ‘“Q ace cq¥ion bCoez ey are ey
J

cn arged -
o A cation 18 Formed by ¥ne \CSS OF CNe of More e\&

o FoC e X QMP\E — qodium oram \oses 4 erecr TN Y< 0T

Q‘,—-
an gkl 20| tcantqing

A0S by aH arom .
a sodwum 100 Nar .

« NO - e —) NQ+ o caXionN Cottan less electtf) HNan

Sodium electan agdwm Va0 kil

, ot 15 Fofmed by removal of eledHDns Fom an aom .
o cQbioh 1o fOf med by \I55 ©F ofle or Mof€ eletkttns by OGN QtoMs .

. cCaON
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e A negahvely charged \ONS 'S KNowd) a8 aniof .

o forexampe-~ chlonde \on 1™ and Oxide 02 are anion bcez ey
are Negahvely charged ions':

° An aMCN 1S Formed b:i SQ'IO']]"IS of ONC of Mofe Clertrons by GO ¢ Yom.
© gx—- A chloripe QfoMS gains [acaep\'%) 4 elecHaD Yo Foilm an ohonae

on. - -
o CJ “+ ¢ —y Gl
chioyne atom €Electyon Chionde oY) .

e An anic con+aine more eledxTnNs +had mrmﬁ}roonmm
e A anioN CoNtaing mere eleckrtns Thal P‘@ S . PP
e e 10ns ofF all 4he nonmeral elementsS are aNicNs (excepT

ammoniu T.onSB
e CORMATION of ‘9&5' CATIONS

VTN A
WavaVa vl i Ve Wy (L.

3F On element has 4,2 ,3 elechrons 0 the ouleiMost shell oF 1S
croms +hen W loses 4nese elementsS O ochieve ¥he Nert gase

an angement of eight valence elecrons and Fooms posiniely charmed
el . e
» Fomation oF sodium iong NaT - ‘

e Alomic No -~ 11 | 3o otom Copntaing Neledtrions , QM oY)

. Jhe eleck(Oae Contiaatidond of sodium is K=2 L=-8 M-1.

s Sodium atoms has 1e™ 0 itS Culefmost ahell. it s Nnot stab\e
arrangement beoz v does Mot Nave e indhe outei MosY Sh_eil-

. N ocder o betome more Skable a Sodum aram AN QRS \ TS
outer 41 axem O geir Srab\e.
teThe M Shel -the e~ are Yemoved and Lahell becomes an Qukeimaost
shell . By \osi\n\g 1e~ 4nhe sodiuMm Qrom gers L unir of Fve charge
ANd Pedme ¢ sodiuMion NOT,

. - Na - e —— Nat

Sod um atom S0 A ywum 19
Eecrronc K L W K L (Sameas feon)
cofr = 2 ] &) ,‘1 2 )9

unatrap\e SrQbl\E

. The oleckronic con®Uaaion of the sodwum 10 PR ———— .
ot nNenxesy 'meﬂ_ QaS NeQnN.

-
! - | [ —
|. i - | - R - 'l i
, g |
= it — - \
'|I —
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e She formahon of poraseium ion (k¥) is siMilal 4o tne fFom mf)
of sodium 100 becavss LKE sodiufM atoMm e Al ' .
1 elecdton in ¥ outeimost shell - " porassum atom has
e Jhe atome no. of Kis 49. Elecionie confguration is K L M N
ohe noble gae nearest 4o poYaseUM (g argoh havag 2 8 % 1
18 and elecxronic confggurahod oF K L M.

23 3B

e Formation of an Alumigium Jon, AVt3 -
Jne atoMic nuMber of Aluminiun 1813 SO 1S elecitoMe co piguraha

KL M. dne AIT2 atom Nas 3 electrons 1N 1YS cukes Most ghell whien
2 2 & 1+ denatres Yo some o¥her adom and A2 having 3 U

of POSNvVE charges.
e Al - 3¢ " —) F\L3+

Alumnium eleckyun Alummum OO0 |
ek L M KL i
2 8 3 2,8 ‘

¢ JNe el_ed-mnio conFiugration ©F AN alumitnuum JoN is Hne same oS
Yhat OF (¥ nearest naeble gas NeQn. .
o Pluminium Yoo Naos 3 pOTONsS oyt Only \Oe", Yarie 1 hos 2 proto0s mOTe,

vhan eleckions . aince an AT has 2p7030NS move Yan elechong it

base 2 uUnits of posihive charge.

. Elechro - Dok - Reresentanon= | ;
¢ Jhe Valence elecrons N an croM ae Tepresented by PUTHRNg (+) ofh e :
S4Mbo\ of the element, ONS dot
e SodiuMl ofoms has 1 valence

Yhe one Aot wn ggm\ﬂn\ o sodiuY QA
Wis 4 eleckron ¥o €Ol o 8c AWM 100 . 80 we W - Na¥

o oA UM aYom loses rhis A e” Ao Ot m andAwm on0.
o Magnesum - Aro® has D valence eeck(nsS SOwE wa Ye. Mqgs

o AWM NIUM - atom nas 3 Valence elecNS sowe wite-AlL

s PotaasiuM - atom nae 1 valence elecksN & Wwe wore- Ke

o FORMAMON of NEAGTNE 10NS (OR) ANIONS-
oSt shevl aoF e

e Jf an clement has 5,6, € :
e [ o he & O D\E : nNeGEd 8ad eleyun

arom +nen it gainNs eleckmdnsg TO aCX) |
J \
co0 Figumbion of- 38 Jalece ceckone and Fotiy _ve\y charged 100 caned

cof €ach val\eNde e\eckoh.
eleckyon N TS aulelMmost gnhell Soue Ut
nd wnkte NQe Sodium afo) 1OSES

anof.
o N0 Metral atoMma have wsually 5,6 of ¥ electhons 10 nelr ouryMaosy

ahell , 20 the nof- meral aroNs  accepr Slechini's +o Folm neganve ions CF

aniocNS
o AluCrine, an\arine, bﬁ"ﬁ\ﬂe‘icﬂiﬂ@,oxas@-ﬂ are 0

e\eckron 4o ForM Negarive \oNsS-

o ~mekals which aaepTs
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"« Jne element carbon having '
| -ﬂ_g ‘:‘Cl.lr(%\ed'mnﬁ in\ts QureiMmasty ghall
ja also an denmetrl put i+ Oewner ) 03€ 4 e~ por gete gain4d e
Aue Yo energy cosidemiions, 0 A carbol atoMm does fot Foim ons .

e Note — An atom having + eleahmns 0 1+S ourermoat shell accept e lmare
eleckon Fo FomM AN anion a8 1 yaire negahve chage .

. _ -
. R0 atom havng ¢ eleckrons (0 FS  cukermaost dnell oaeeprs 2 Mote € S
FOfAM an anicn having twe unit tegahve cnarge.

o Foxmation of loride 1on, © = g w ol
o Atomic Qo - 1:l‘ \ E\'&Cifﬂﬂic ODﬂF‘UFgQﬁQ(‘) ~ o ® F
s in 4he ouermost shell . JF needs 1 MaTG

e ChlonNe arom has 7 electoo
oN of an et go0s.

o Yo alhieve ThHe sradvle€ (on augran

elecy
e DN ofAex A0 beome {Able ayYom acceprs leledrmn fvrom o ¥her
QoM.

e L * €5 —m O

ch\lonne E\eckTon chlonde

v (alp
: Gain ane

Clecxrmoniec K L M ° ei\e&mn K L ™M (Same as ngcﬂgc.x%)
CONFiug ~ Q_I‘S,q‘ 2,8,8

onatanle sra e

e of Nearest

s V15 axaple +nan Shroripe arom ) ir & e same as +nat

ine gas QArgon.

o A chonNe, he no. OF PH clectronS 1N 6 ¢nloNe ayom S
neurcal Daving ne overall charge -

o qua \ i yhefecore Wi ceckncaly 1 -
o DuEet+0 1 more elegyon nap EOYeNs, acnonde ;oN has 1 unit =NC
ehcnrge _ownten asS clL. |

"o

Cl, chlorine aros
O (_F') D smyatl Ao e

arine oyom (F) alsO

d s eleckTonC conF querahnod 1S
A haviQg an elecktln and

eleckyoNiC coneigurand K L, IN€
A ch O

and icding Hhave Qiso T va\ence eleaxuns £a

o¥her halogen promineg
each Yo ot bomide ion (Be B

el oxoms and acceptd 1€
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e Formanon 9+ an Odide Toh Q27 -
‘ | k L

o Jhe Oxyaen Atom has 6 ewecxrroNs iH ke ocueiMmost shell if needs

0 nare et onNs +G acheve e sqbe.
o By TQX\NG 2 e\eCHONS DM soMe orner arom, e o xygeh Arom Form

an oxide \on 02']+ haviNg 2 UNITS ¢ NegatiNe aharge.

o G . ; e — O - |
oxwgenatom ek S cxide \on
k L
= 2 (same as necn)
2, 25 ato(
(unstan\e) (Svap\e)

eaince AN OXxide ions has 2eleckrons Mmore Hhan PRfons WwNAs 24nNits
of negahve cnarge (as wnten as c27). |

e e FormMahol of O sulpruide 1o Ls?-'-) 1= siilar +o the Fotmahan of
an oxide 100 = becaUSE LK@ an ¢ xygen atrom A sulphiur atom Nas ce
0149 ocutermast soell .

e Jne aromo Oumber of su\phurise 16. and eedronic ConF gurqiiad

K L M.

eEr = ‘ KR L M
s Ihe atomic tumper of 3 and clectronic cONHGuUIRon. 2 8 & ( ACgeN)
o CotManon of Nirde i°°, N3- o

. Atomic 00— Nikagen - F e Sleconic conPigurahcN~ o s - NTegen
arom has SVNalefce elecxr0Ns | S0 & Qeeds mare 3 elecyons +O Ger
srape. SC by Faxing 3 eleckons From other arom  Q (ifrogen aroms
Fome a nimde iof W3- having 3uni+ oF ﬂe_\gm-"\'\Je charge -

. Nikoqen . electtf) o ™NYNnde o1
.
24 - 9 € (acame Os Qecn)
Q‘ IS I
unsrable stab\e

a niyride ion 1© same as Hatr oF

e Dhe eleckroNic con Figuniaon L |
Yo B elethyons MeYe Hnan EeR0S

aeon arom. S\Nice a Miinae oY ce

Fas 3unitd o€ nega e cnafss: H |
) 1 similar e ¥ne fomg o

. ne Fofmahiod oF phosphide 90 L P3 .
o€~ Nitnde ion. because L1ke QA Aiaaen atom, a phaspnords ared

has Sel\ecdNa (G The outey most shell- %

© promic umber 1a\3 and dleckroniC configurahon i1s 9 2 §
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. €\eckvon Dot Feprese ntahian —

| -Nm*me}a\ | - | e
Symbal  Atomic M lel> & lectn ; | f
r fo. KL ™M ouemE gov st doh femieq)
e F\ | t- | | oo ee \* -
| yonne 3 2 }’1- + .E @ EE_:]
le crloine € 1% 0 ,%,F T .. T
2, 6 . L
o OXNGemf O g * 2 ".'.bf [’-’D'j '
o] ﬂl\P"\\\T 8 ’16 21 % i G 6 :gﬁ ‘:tgf_}g—
' o TR -
s Nitrogen ™~ 3 2, = o N o ‘-_:%1]

" TIPES OF CHEMICAL BOND:

o INee are Ywo Yypes -
s 1onic @oNd e CDNA\eNt boNd.
e Tonic Bond- formed ©°3 Yeansfer of elechmnNs from one atrom 1O

anadner. q\ec caled as eleckrovalent \:Df\d.
e Covalent Sond- cormed by the sNaing of eecwong betrneen O

aroms.

e 1TONIC Bona-
s | SOV

atom Yo anoiner aYoM Known as 10mc oond -
. Trafefer 0f @\edrTon —tares place 10 audn wWay yhat e ions FOfmed

nove arade elect N - arangement ©F VNEM 9AaS
o RO \ONIC boNd 'S cofme.d wnen one of e aroms can donalre

eleckton YO adneve \nerrgas aonfurgatian.
e When a metral realrsS wirn NON metal ,ransfel OF eekroNs 0 ke

place FOM Meral aroMS +O rne 0on Mmeral aroms and \anic Dond (€

farmed. Dohic com paund made Upof1ons.

o AMe1ons of meral and Nonmetral arveac eac ©
fOrCe OC atirathd develoe betrweel ANe  «ppcs Yely
ote Koown as Aomc vona .

o By lOS\Ng €ledVOS, ‘he e
o0 (cahnon). She nol Mmeral gtomse FIMS o adle

crom o Negabnvey cnarged ion (Qniof).
(med he atake chemical oond derween o P Pos\ely chargd

yer e 4xy0nNg
an crged 'oNs

ral aroms Farma a posirively charged
TS elec s

e oS ¥o

WoNS-
s JUNIC honds are Yoimed between hWetals and non me+a\s .
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o Formahon of Sadium Chlonde -
oSadiun] is a metal whereas aonlorine is anonmeral.

o S0dium Metals f€atks WiIHN chloring +a FOIM 19NIC cOMpound  SOA WM
chlan ae. |

. ane atomic number of aodium is 141 8o eleckrOnic con fifuganan
2.8 4 . sodium atom oNly has 1 e\ecrronN. 1N\ ourermast shell:

® NC1+ b NaQ-+ — e
codV UM VO crdwumatom  eecryo
9 8,4

e Jne aromic Aumber of chlenne (s 4% S 1YS e lecrroni e confgurahan
g 2.8 7F. chorine atoms NasS F electrons 1N outer mnogtanell and needs

1 eleck(oN tO getr Skab\e.
o) 4+ & — a]

clett (N chlon 4 e 10N

chon Ne
0,8, F

shen eodium readd with chlonine 1% ransfers ite 1 aulerno st e\eckian .
+o0 Ahe Chlonne axrom . |

e gy lo5iNg 1 electron Sodium aroms fofme Q s0diumion (o) and by
ganiNg 1 electon e Cnlorine gyems FoTms A cnlovide ton. (&),

aodiumn C‘_!'\\Oﬂ Ne a0 AWM Qh‘-ﬁﬁ_de

© NG'\-_\-j e\! —5 NaT Y_Z?}: of WNacd)
E e 100 O .
oo NVE 1

o Neganve ..
cnarge =9 eharge 8odium cnlonde

s ey held Yagerer by electro srafic Farce ©F arrcaction .
e andium ion recembe to Ne(Y gad NecN . and chilonde (an resemple
et gas argon. ode to4hie ap dium chonde \Sveq stable.
. NOe — 3 fof thafion o 1o0Aic ooNds, —¥he reaching aroms acnieve +ne

inert goe eleckoN conf LRGATIAN by +rancrer oF eleGUNSe.
s NoK - The adnarges Qre not wnHen tn+he fFormuila- BX -~ Nacl is
cofrect  Not +he Natci.

. Cotmation of Magnesium chlonde-
. PtoMic No. Fof Magheswu® 1s 12, 89 electpnic con frguahceo)

= 213:2 ]1\-\'1(‘1’-'-': Yw o valence electYenNs - Mq¥2
e Mg — Qe- —_—— Mg"\'g-

P"\Ggﬂeﬁi wm clecxrel) MCLQ nesiym A xide
-2,® 2
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|

© ONe atomic NO. of Chlomine 1813}, o elecrron ic canfigurahon \s
2.8 F, 1 Nhas F \alence elect NS, g4 & requires oY 4 e lectron YO
Comple te 1vs ochret -

o 5&%}: - 2 — 12‘}5?;]_.

Two enlonde  elecrranS Two chlonde
AtoMS \ONS
51L2§8:i> 24!2ﬁ$9)

o SINCE MAGN BN qtons has dAoNdtes 2 electid) e *we chlonne aremsS
Lake theee tWO elects and foim +wo chlonde \ons:

o Whep Magnesiu feade with anlovine the magnesium cikam +randlrs
i+ YwWo oulerMmost eleiMm NS 4o +wo cnonge QtomS—

~ “ "E;\..n
/_ﬁ .91 : Y ” o MQgci,

® MS'; £ ected reansie” N Mg*g' -
\L \% & C‘ : Ecclu‘ p
o fecembel & T Magesum  Twothloade
e rEesSem 2 ] 2 |
0(1960 l‘___—r “___h_”f—-c 18!3)

\ | | MOanesum chiana e
o Wig alec Neld by elet stahic force of attraction Yo txm coMpound-
ac forMula becomes - MQClg « aF containg ioNic bonds: +he Forced®

attrachon ie vey strong .

e Je Ffolmahen of Calcium cniadde (€acls) is similar +o formahion of
Magnesium chlonde.

eTUNE atoMic (o .oFf calcium 1820 ANd chionNe iad%

@ e , i -
Ca s T 2-Cls —3 Qg*s . § HE o Qally
caleium ) 2.8,% )
Twocnionde \ |2(2,88
o OFONS Calcrum cdatonde
ﬂﬂhﬂﬁig Q(}hg;{)
e Jhey held +0 gether by eleckrodtatic Force of arfradnof ) Qall, \s an
iloNlc boNd-

 caleiu reods Wih oxugen Ao KM ionlc compouna caldiumoxide .

Jhe atomic number ig 20 of calaun) aNd oxygen iS8.

o CQQ o0: —> (Cat? [0:12_ or cao
Q,%,%’,Q Q,GJ 218,3’ 2'3
Y v ‘— -
o Recembe| eoReoem bles cdicium oxide
O 10
argon nean
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-nw eom poun de—
» Jne compounde AtQINiNg ionic onds QR kKnaod ae ionic cowwDqu.
e ohey are made up of positively TNarged 0NS (cotion) and neganVey

lons (anioN). Al%c known Os eleckrovalent compound-
o Jne ionic compounde aonsist of ioNé and Not mokecute

Name | formulq ' Tons pPreset
e SCdiUM Cnlondge | Nac) _ it -
e Potassium chlonae Rl e - B
e Coalaum Oitrate ca((NOg). S R
« copper sJlpnar Cu 804 2 - 02"
s AmMmmotum chlondé NH4C! NHI{ o
. godium oxade N Qg O siaf — ob"
e Ooqalaadm cnlonae cocl2 CG*Q' o
.  Magnesium chlonde mqcla T—
. Sodwum bydyoxide NaOH ot - oR—
e Alumihiium O X1DE . P‘\Ps e a2—

'- only Ammonium ohlonde which te an ionie compoun d made upo®
only non metale . (& xcepgkdon)

« COValent Bond -
e Jne chemical Band rormed o 8hayning 0F eleckiNs berween O

Qtoemasg.
o JNe shQn'ng of electfons +akes place (0 G S4Ch o way Nat each

Qtrom 0 resyiting Mmolecule gers stable.

o Aromse Share ONlY Neirc cureiMosSt c\erns N fOManon of covalent
"bonds . *theyget srable By Mutual shans. N

s Whenever O (lon-meic) Combnes wirh afcrner Aomeral shanng of e7's

.
raKes Place beludken Fhed Caoms, (e 's- electrons)
o A covalent bond €A AISO e FotMmed berween WO atoMmsS of e

aame NONmetal. Ex- perween WO cnlovine atomMs +o FOIM Cly .

o COvalent tonas are of nree Ypes -

CON o en A DA\ a

= 5 -~ I" . - .' - 1 p— v !
' W T i A . Npie COV IO DAY C)
o aiNale covaleni bxa o DOUDE CC

¢ SINGLE cOVALENT BOND -
¢ Aaingle bond s folMed by sharing of one PAIC of eletk N & berudeen

rWo atToms -

oA ANATLA eleckra Pair 1S Always drawn Beiwee ¥Ne groms.

o Ex- A nudogen Mmoecule H, cdraifls a eg€ cavalent =oNd and
witien as- HeH. 3% 18 dencved B3 pUrhNg 4ve q ghed WZWe (—) betuween
+wo agtoMs -

e H—H it represepted as. s snot 0L re ocrecents A% a single bond

betrwieen The HWo hyd rQgenN Aroms.
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e fOrMahoN oF chlon Ne molecule =

e chlonne GYomM iaveny reachve and ecannot exiay Free because i+
does No+ have th€ srable elecyN arrangement of aninert 9as.

o Each maole cule of anlonNNe conralNsg +wo anlenne amme\;@med bth

angle cevalent vond - | |
e ONe aomic Numboer OFChloM Ne +9)

F 20 eleckionic caNFIgArahan 'S
- QsSy anell. Qﬂd A —_Lmt:__]fe
2 2,F ¥ Nas 1 eeckrpns \n oI ™ eeds

2O
e\eckrunN qer Stdbe., .
o TWO ¢ PIONNE AYOMS anase ne electonNs each form o chlonnNe MaEuE

C.ele 4 -6L: —> seL:ielr or a-d

cnloin e Mmolecu\e

chadine cnlonNne 1
QoM ayom (2,8 8
< Q1 : |
28,7 2.8F . Resemble Y0 inecrtaas Argon

o Because Yhe *uwo Chlovne Aroms 9nare eleckonNs +here 1S Q SYrom g
FO(Ce OFf artrackion bPetwecn them wnieh Nold trem +ogethner .
# Jne Fwe dhlonnNe aYomMS aNare cpe pair o & eecavons the wond

reruwe e Yaem 19 caled a1ge oona.

~iP “y) o S
_"-ﬁ . . - 4
y - Y . S, ! o 1 &
e - ) (& -1 — e L : ] N
| o ” ;‘ - < " . -
cnoyne
° Tmoamms e Cly — Sared ©\ECHrinN

o Whenever HUud a0 of Yhe eame eement coMone to Eot{N A Mmolegyle
AcOvalent boNd 0 Fof ed,

« FolmatrioN o a Hst\msen chiond e ’HQ] -
° Hydmgel arom Nae 4 Nalence cleckmN  6C I+ Needs 1 mare eleciron Yo

ger 2eleCr@N helium gas leckrons and cemMe staple .
e chionNne arom has FyalRNce €\edkrnNs SO 't a\so needs 14 more Sleckmn

o achieve e axable con fAugano .
Sl"\e\e bond
o He <+ .Cl°o —— WH:CI? o¢C H—cL

Shared exedsn pair
(2) (2 I‘Bl‘%)

e Hyd(aen gds resenlbed 1O Helwyy,

e Chion Ne qas resembels YO Argon.
. Hg:hw oa\lvnde QA 18 & cavalett com pound oy Qi niNg covalend

Rond.

i 2-|g;l—-[:
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]

€ e
H e CL
& ¢ | e
—_—— - l Q ®
Hyd g en chlonne shared pail
QOF e\echos

e Farmahoh of Ammonia - N 3

e Nitvogen coMbines with Nydrmogen to foiMm CoOYalent compluNd ammaNq
hc:wmg covaler pond 0Nk

e Nibroge Wae D val€nce electoNs S0 Y needs 3 eckronNs ko camplee

the daet and became graole.

o Hydrogen Nad 1 valence electrans, Wit Neede cne more LGNS
+to colnplele 2 eleckMne N irs Kenell and becomes sTaRIC.

e ONe atocm of piIH0geN shnares s Mree valence Clecrrons with taree

hsdmgen atom and Foom Yne ammaomaq moesu\e. . unahaied e
o el\eckm

. Ne 4+ 3H —— MR er H-N-H

. one. AHEOMEN etnree hydregen H H
axo crem S e Ao
male cdle

* Hydrmgen resemble to Helium (inedge)
e Nitvogen resemble ¥© Nean (inemd 6os)

e By combinahon of nNitrogen and hadmMgen | 4he ammonia Moecule 1&
Formed .

¢« DOUBLE BOND -

¢ Adoupe covalent Bond consist OF +wo pairts OF Shared eleckoNs .

¢ Bond ia Formed >y MannNg of Koo pairfes ofF eledkvons berden ko
Gtome - IHie fepresented BY PuMNNg 4,0 ghor? lines ( =) berween arom.
e Adouble covalent bond Je Formed by Ahe sharing of Four e\edmais
betrwern TWO atoms  each contbunNg FYwo e rns Fof snaving .
o EX— O Xyaen moecule Op CoNFQiING Q double DeNd Beruwe) twoqtoms

and i wunten asa - O O

o Fotmaranol of ©Xyaen molecu\e Os |
| e xiaf Free oz 1+ does
e OXygen oYom | _

Not hane e stab\e
o O¢ docs Not consisy OF Single bond .,

o Oxyael) aromc Qumber 1S 8 s c_\eckmmc conAurgaho) 18 2 6.2+ has
& Valefce e\eckving ‘T requite more 2e\emias Yo ger Fuly SraAbe.

e Two oXyaep aromMms shace o e\ S each anNd FOTM a Stable OAYSe.
Moleule .

erk A0S eleckoN amMangeMent 1S Nalence shell.
Wi maore &tdble O mowecule .
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oo

° 2 - @ © —> .bﬁ_\..i_bTe" bOﬂd
e °0: + 0: —> :0::0: of 0O=0
Two oxygen avod) OoxNy gen molecule .
oOhe oxygen Maolecule are held fagerner oy @ dduble BoNa.

» Doubke bond ¥ aronger Yhan snale bona
¢ OXYgen atrom resemble QA& - Neon inertrgas ecenfurganhai.

o Fortahon ofF Cortwon dioxide -CQqg

e Ca(on diOxide & a covalenty coMpdund made up OF calbon arow)
and Oxygen eement and it contraing alalent eNde .

e CauPOonN Nas 4Valence ey ins and oxvaenN oarom hags & vValence
eleCYyoNg.

o Carbon Needs More 4 lectons o get erable and oxygen nNeed
mofe 2 eleckrrong +o get stdble inert Qas confurganen.

e One cabon atom ghares 1re FOUul elechrong wirh Ao oxy gen aroms
afNd Forms A cavon dioxide moletule.

. '-C: T 2:6: — :6:'. '-'..6'.". o COU=0C=t)

ane cafon Two Oxygtn carben
arom armms droxiae
mol\ecule .

e Jnete are Y0 double Bende In carbon dioxide Molecu\e .
« Both arome resemblesS ¥ —~ Neof) inegas confiuggahion .

o COtmation ofF tinene Mokedue - CyN4

: b s Ho "H
@ o e _ l
Z#Ct T 4H — :Ct= C_ Qrf \,C —_ C‘i
0 2 ‘H H\ W
A o

o EXnene molecule Nave ohe cohoN- cavhol doub\e bond and Fouf
coto hydogen aingleond.

e \RIPLET W ©
9 P\“(ﬁ\‘)E covalet bond cona'e&t 0 F Nee pafs ok ana red €lecmms | A
Yape tond Foimed b3y ehanng OF YAee PAIS OF e\ervianNg terwee)

YW o arams. |
¢ JdN(ee pPaTSs ofF \eck NS e aqual 10 8iX e\eCkYDNS. INPIS ATDM 1S [epresnt

by pHing (=) Betleen) Koo aNMSs
o Nirrogen- N=WN H-Cc=s C-H
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¢ ANITCgEN atrom 18 Neny reachive and cannat exigt free because

\’c does Notr hawr Me srabe eecton arrangement of 1 et gas .
e It doss DOt canseY BINGE aroms |\t consiet DF Mare stable N2

mo\ecu\e . | . ‘
yomic Qamber OF Mirvggenis F 2o elecOMC conFirtuganodn 2 .5,

@
3T Nas Svalence eethmns N S ouefMmost shell | irNneeds @ Mo(e

eleckrone Yo oacnieve ¥ne sSrab\E confiucgaton .
o Two NFOgEN atoMS coMmbine ¥OgENer by Shanng 2 electronNs

cach Yo Sl a Molecule ofF DiFTogeN Jas.

eN: + N — N3N or N=N?

@ '
\

Two Nitrogen NIy Qge TMple bond .
Qyoe Mtolecule

o Jn the airrogen 906 m-a\ec_u\e Ne trwo Ovmgen neld by nele bond.
o 31 resembles ‘o inert gae fho\ecu\e—- Neon.

" Comlant oppieer

AN NN
e e compounds coNtaiNiNg covaleny bo)ds Are cQAlled covalent

compaunds. cONaent compounNd arfe fofmed by Yhe shanfigoF

electmne between them.
¢ Je covalent compounde are Made up oF Moleaules, SO ey are alsd

Kfaon as Maeailar comeounds .

3 Name ?-onmu\e — Clements present

° Methane CHgq C and H

e C4+haNe | Co IS c and W

. EiNene ' C2 4 A i

, E¥hyne . -

. water Ho O H and O
» RM\MONI g NHa N and H
o A\conol CoHsOH C,¥v, ,and0
o HO gas Rl -\ and cl
. He& Q08 AP v afd 9
. Urea CO(NHD c,o,Nad+H
© Qrideose Ce¥H,20¢ C, " and O

e Note—~ Whenever (e éee a com poud Made UP OFf Two fanmetrals we
ean Say Y 1S covdleny eompdund.
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PROPERTIES OF |oN\C coms¥

VTV AN T

e I 00lc compounds are usuaily org sra\hNe aalid because +heir
oppositely chatged loNs axwfalr o0 anoYher axrongly afd fmMa
regular cnysigl srnucrure . The anygsms of ioNiC compdund are hard
and bniv\e. | .

. Tonc compounds are havifg high merting and high boiling oo ot -

For example~ Nacdl hag nigh me w0 g paft of 83c0cand Nigh bolling
e\t 1443%¢c. | _H |
ohere i a oYng Fofce ofF AaHtachon beroeen THE opposSitEly
charged wone &0 a \or OF he ot enefgy \s fequifed YO break thé

fOce Oof Qrachid) ‘ehoee ihe ondse and melt and ‘ool +ne

\onic compdounad - |

e JoNiC Compiund are usually salble \n waker bt \(stluble noanie
oWNent- Nac) 1S aclybe 10 water but iNsSoluble \n goweny ke exhefs,
beNZeNE of Kemeene  beoz wakws Nas Man dielectne consranty due Yo

wanich W& weakens e axkracton kehocen +he ONS. |

o A00ic cOMPOUNG conduct eleckdcing whnen diascived 10 walel OF
Cwnen melked. bcoz ey eonyain chargéd pafclee ealed \WO0S
e conduct elettNdly beclUSE there afe plenrly ofF Hae O0S

N the solubon whalcn are able 0 coNduct €ecne  cuwent -

¢« EXPERIMENTS ~— |
» e property ©F lonle  compaunads +hal -they havehigh melh Ng POVt -

* Take a aMal cmount ©F NOd OO a Meral spatula. Heat directy
- over4ne bunel -

e we caf see Nat Nacl does Nar Mme easily . OF mews o Skrong
neating - D8 Shows Fnar sodium anlorde Nos g meiting point -

s =1

t“ = i e =

—— e

@ he propelly of lonie compaunds “Matr Hey are soluble 1N wakel pyt
1N SOIUbIe 10 oYher golvenys —

e JAKe a water N a ¥esttube and add pinch OfF Nael +o i wecan see
N adl ger AissoWe W) aker wuy whed A pincdh of Nacl s purio
other st tube WD ener, cannot dissplue 10 ether. Ot remains same
at hoHom of rest Wuee - Wadl 'S \NSL0lub ke i ofganic SO\\lQﬂ+e‘rhep_
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e ne PopEtY of lonic COMPOUNAS that +hey cop ducts electmicity
wnen alsaed\veqd 0 warel ~
e &\l 0 bearker wirh Nad) and diso\Ne S pome Nod! wirh uaker. Wl

cotbo Node are placed i Nacl ec\ukol. A eechne circult 18 sef

en 0 preesing e sunrdh, —the bul b ight up at ence.
o Wac AAKEN 1D cond utks ewdinaty, shed AiSsae 1N wakec.

* PROPERTIES OF coVALENT CoMPDONDS -

e CoNAlENY compounde are usually llauide oCgased, only saome of them

are aowds .
o Solds ~ Gluwee cane sugar, ureda

e Wauids — Alcohol  ekner, benzene | calioon rercecnionde
e GQsEs - Mernane  Cnofine  ethand - _ 1
» covalent coMPounds arve (1SN0 nad low me\n g an d b‘:"‘\mg powm =
o Napithalene has \ow mernng povy ofF 30C. and Ct\4 has\ow bowng

B 2 \ecules
. Covaent compuunde are made ue OF ereskn ALy Qenkval mo _

Jne force of axfrochioN terween +NE mol ec €S Are veny weak.

e Covalent oMPUUNAS dre usSually

Solble ) sovent. |
«N aphthalene W\SAupi e '\ water U ASSTO

elher . 3ome compounds \ike gwose Sagal
. covalent compeound® do aot cofduli elecndty ¥his means rhat
Ynay are NON ey resS: covalent compoulds do notr conaduc

clett City Pecause they do noY  contain 1006,
» 8ugar  urea akohol and o4 - denc coN\dutt eleCnaury:

o WCl chemicaly redds with warer x© M HA containing ions,

AsoWwble N walel bt ey are

\Wes \noacganic salvent like
jcmd Urea. soluble 1) waaer.
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| | Tonic  compound Covalent compound |

¢ U-CCQ‘C Coumnd ave valally enystaliree covalent cr)mpound arc usually gas
ap\lids . o¢ LlQuide , only soMe are So\ids.

e TNEY Are USUAllY sdlyble iNuwsarel o Jney are usually insoluple idwWQker

o Jhey ONAUEE eleckdly when distite Tney do Hor ONAUG ecmdny N

WO watrerl. oo rer:
e Jhey ore (soluble N BoNIC solNent 4 They are soluble N Qrganic sowent.

o Ohey Nave high meting pol+ and
> ey have | ‘ ~
" oiling peiok- e r?g I - Merin g gt and

Oeout rence 6F metals-
2 £atn 15 Maid and MQJor scurce of minermls | Ofes And scme Mexls.
s Mosk oF ¥YNe mMmerals are quite readive and hence they do n ot ocurs

as Free eleMment n NATIrE.

o OD\Y FEW less reockive Mmexals are found in'Eree svave’ as metal
POz OF Yher loww cnemlcal (Cacnityy.

JANen a Mmera) Yo found \n Free sratre orelement | ivrie 8aid Yo |
AECLES A0 TR avve erare’. EX- CopPeEr, siver gold and Planmnium Coeka\s |

s Copper and aiWer merdls ocuxs N Free grqie 0 well de in+ne

Combi Ned stale (in FOiM ofF compounds).
. Jhe Mmerals wnich o€ ngh up 0 u“eachw'rg s feoachive Ynat iney

aeve - Found in NArare s e elemeny s, (Perasasium Sodium) e
sind i combined stare.

. AL Ahe Metals whitch Qve placed above copPer i) Wne reackivihy seres
aye rounad 1N Ao oNly i 4+Ne Form of thelr compeounds.

« Minemls - 3ne Natural Marenals 'nwhidn rhe Merls OF com FunNds
are found 10 earn are called minem\s .
. Ores - Mifemls 0N wWhileh +he Merale can pe exracyed prowTany
arecaled ores. AN ore condaie a good perceMmage of mevxral

)
o A) the ores are minerals, bud al ¥he minerals ax Nt Ores

——

| . Name of compo.  farmula of
O ' .
Me;\'ﬂ\ | ore htam e | 0 ore ore

o aodiun ¢ ROQK SQlY + 30dium an\onde WNac)

o Alumum o RQU Xite o Alum inium OX14€ 1203 . 2Hg O
» Moganese o Pyyolusiye  cMangancee dioxid€ Mnog
. Z10C { o Qo\aIN € .zinc cafbona¥e 2N CO3
! ). zlnc beade  .zinc sulphide 209
* Me_“CiUYB eciNNabar Mercuny(1L) au\phnide Hgo
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. TXCO eHaemah ke o TITven (W) oxide Ce202

e COPPEr 1o capnite o coprer()oniae CUo O
- 0 o COPPEr glanNce (e COPPRT (\) aupnide cilind
e € x{cachion oF metals- |

o AFFer the MiniNg oF e ofe FpMm e gmound i+ canvened \nt+o

pUrE mMeral- To obtaw) a Meyal o (e '
Qe d Yhe YCanaN
" enakel. L 'S Qalled exratnd

» Metallurgy - Tne various prxesses \nvoted i ¥e ex¥ochon oF metal
From tNeir oree and refining is cailled Meralnurgy.

e Nok- NO sig\e ProessS can ve dsed Fof ¥ne eXiroch'on ofalm exral’
o Three MQ, Or Qkeps~

e Concentrand) ofOre.

. conNereion OF cofceftrated ore \0kQ meial.

o RefiniNg OF M puUre metal.

o OCofcenyfanon ©Eofe ™

e Oe \S aoN \MpUure comoounNg oF mexa) otraning A \arge amaount
ot sond and ocky makenal.

e Jne UAWONted \tpurines Lke sand, roeKy mawenal,
precem ' an ofe are caled Ganpgue.

o @ Pore CXIFahon | ¥he meral EHom an ore -9 fecessarny Y remee
heee Mmpuxihes dNe cneino Ae used ©o¢ removing gangue €

~n ore depend ©N some diFFerence N Jogsicdl propeffies of “he org
and gangue.

meayone, mica

o Concenttabhon ©f ConceNtraked Ore 1nyo Mmeral—

e A\l Mne Mevals Wto Following TNIEE cake QN e~

e Melale ofF high reackividy of hiohly readine merals -

s Meralea o ™Medium feachivily or mode Carly ceactine Mmerals
iy Or \ess Yeaune mevals.

Qoove zinc (zN) i feathiiny

» Metalg oF \ow Yea

« Manaanese meral (MA) Wee jusr
senes

o Manganese 13 obraned by the ceducnod o€ 1HS oXxide it alumimuy)
cowder and Not cateod . YN 1S becauSe aarbon \s leas readhve +Hav

MaN ganese
o carbon can reduce Yne oxided of 2ine and Al orner Merale below

Z10C 4o Fofm Mera\s:
e Copper Coan exyatied Feo D4 the veduchon of g xide (oith Carbon

oo el 05 By feakng 1YS salpVide cres.

Get More Learnin ' 3 S m
g Materials Here: & ” @Y www.studentbro.in




—_—

» carbof which (3 annonmelal (e mofe veachve Ynan zine (Zn)
80 it Ploced AUSY AbONE 7.0 ) feathwity senes S
e Ti0 mekal (&n) \& MOfe reackive Hhan \ead (PB) it paced

Abwe +he £ in ceactiviy genies.
e e exreachiol oF G meral & S concentyated o€ 1o esseondly

Qa pocess O reduction of me Ya) compound present W0 e ofe.
ceaChve etals-

. ©fracrion OF Wighly

' osMetald o Mediod ofF ©xirackiod)
| K Elecplyes OF |
Na molen cnlovide

ca oC © Xide
M9
AL
0 Reduch o of
€ O X\ide
PO witn caltbon
ca
cu Heating au\pnade
Hq 0 alr
"3 Found 0
AY naxn\e
R ar-at

o INe NighlY reactive mekal such o potrassiu Jemdmm, anlanae
 mangfesd® and puminium placed nig? up nrhe reacthility senes |

O Upeel part:
o Highly reactive Mmetqls cannot e extracked Py reduang Yeir cvides

wWiHn catbbad.
o Jhe highly reachve netale are exrracied by +¥Ne eleckridne reduction ofF
Yoeit tholten chiond® orwoxideS. 2\lecroytic edudn® e brougNt qoout
o) PASSING EleckTlC  cuent HvougD ¥ne molen 5‘\'{1\'6-"

o V18 raxes place by exiracholl of oyide and enlondes by ‘+he

e\le oS -

o Dunng elecy NUa S 1-¥ne f\egcﬂr'\\}el_g charged Cleckmae
38 o powelful reducing agent X SLPPWI0g eleckoNs

meral 1ofse (OO nneral -
o DUNNg NG eleckroly@Sdmolien galts 1 merdls oY ol produced

at \ne caxnode (negowe ele c\mdee.b coCt Hnat gne metal von arc
QlwW0y S (‘mabh dna@éd and gexr att QC\'% rone (——Ne\‘q lequed electrode
(catmode) wnen elecndl S passed Hhrough W

(cokinode) acks
‘o ceduce €
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eJdhe Mmera\s e xtracked eleckrolya s
o not contain ang ‘ng.\k:iaﬁee. ol merhade Qre Vexy pure . They
e whe? 0 mollen meral enlovide \@ eleckrolysed bu PAsSnNg elecmc
current  Hhen pUre metral s prodyced @\ the codnode (heqatne Aecnde)
and hlovine gase 1S FoiMed ot anode (e eclecirede).
o WheN A molied Metral oYide e eleckvrolysed by passiNg elecme
ageny | ¥nen pare Mmetal is produce abr cothede CNegadive electride)
and ©XEN o8 12 fumed ar anode (e elechinde).
o Exdrachion of Sodium meial- |
e 5odlum Meral 1 exttacked by the electoyhc reduction ofF molien

andium cnlodde. onen clecdNC aurrent e passed +hvough wmal ten
andium cnlonde | it aecoMposes Yo e} Sodium metral and chionne

|
|
|
|
l
i

306 -
¢ Q,NGC)LD —_— Q_NQLQD"\' CJQ_(.QF)

Elecyyo\yas
acdiu ) cnoae S codiam onlonne gas

« EXplanghol - DaNN g +the clectmlysie ofF Molken codium <N
4he mMx Yakee PLOCE At e oo elecrriss.

o At cathode- Poetive aodium \onN (Ng"r)
* e conode aNd ger veduced

loy1de

1O Eoim sodium atoms:
c ONaY = 2e° — 2Na
soAwum o) e\edYDN S sodiu atfoms

sPrduce ar cavnode (Negative eleckrode) .

* At anode- Ne gative ahlonde 19N LC\“) are arwraced YO anode
ety oxidie=d

e cnlonde (of) ging eleckYol +o e anode and 9
Ao FO(mM onlonine g as -
e QCF — 2e — ¥ 2
chionde @ecxuNsS Achlonne QoS

L 00
oJne chloning g As \D cormed ar anode (positive eleckrode).

e Potocaium Mmetal— is produced ©F Molten porass\u cn\oride
e CalClurn metal- i obrained By eleckmiye’s of Molien ealdium chlovide

o tMagNesum metal- S oblained by eleckmiwele ofF molen Chloride

o ExHracHon ofF Aluminium Nevol-
s ALLMINI UM merd)l e exyracked by the clecxvolyhe reduchion of

molten alumifium oxide . waen ceckvic current PaeS +nvouygh Me vl
A0 oxid€ 1+ decompaaes +0 F(M  aluminium Metral anNd ©XYO8N 46S,

Clec Y DWSID
o 2M,0) — > 4ALD T 30, (D

AumNiay) 0 Xide AuMinum meal oxyoe)
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EXplanation- Mollen Aluminium oxide ( Az ©a) contaline Free Q\umimr;

\oNe (A2) and Free oxide ions ( 02-)
oAt cathode- oIhe poSitivey th‘ge% QUMInIUM ions Qe gty acked

lo tne cakNede Lnegahve electrode /s
e P\\S* . 1 Qe — AL
A Lonmaowum ElecAVON S Alum\Ovum  atoM
1S 0 ( eeom cathoed e)

. Aluminiyum atom Folm  ax cornode .

o it Q00AEe~ The ﬂegahxrgk% e cacd oxide NS are artracid ro e

anode Local e eleckyoade

eNe oxggef) gas folMm ok anNoae.

o Extrachion ot Moderalely reachve metals - Placed 10 Middie oF the
ceoactivihy seves.

. JNe reducion oF theald oxi 465 o4 caroon  aluri HiaM  Sodiue

ot caaum . §
o Jtig endler o 6 ptan ) metral Fham ane oxides hat Fom oo oM
and sa\pni de |

o NS cﬂ\cﬁ(ﬁf&\-&d ores can be Geoveped WQ meral oxde B3 e

¢ calcifarion or roastiiy .
A caroonale ofe \& coaverted \0o oxide vy calcinahon.

o A ouphide ofe 1S convenied 1040 oxlde by YOQSHNg
LNich o carboNate Ore 18 heated

. Cal cifation - 18 *ne 0CesSsS \0 '
Catyonaly o ne absence oF Qv 1o conerd o meral axide .

., For example — Z\Nc OCCurS as zZiNG carboflale 10 calamine OfE

2. OCRS | | o
o ZInO caXloNalte dnould pe GOSt conNesded (o 21 C oyde. S S done

vy calcinanob -

L\NN\en calaming ore \S
calamine 8 caleined .‘* Aef oM1009€S O

dioxide -
. ZOCOa ) ———> Zn0lsXx 9 (5
ohare ea\CiNANOD 4 ncoxnde anbod dwoxide

nealed kroagly 10 +he abeence OF olt, when
coXM ZINC oxide and ca‘on

2\0NC cavb

s ~o\lciaion conefts ziNc coxbdihale Qto z\nc oxide.

e Roqghing - OF\S e process 10 wWnich Q sul phide ore 19 $¥ENaly he AYed
() pre-gence oF aif o coMi e e Mmeval oxide.

—

e ———
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o 2inC tocgurs ag sulpndes ofe \nzinc bend o 208.
e When zine blend ore ie atrmonNgly neared in aifr, it Fod

and sulphur dioxide-
o DZnald)y 2308 )>—? 0ZNO(SH 250,(9)
Ziﬁﬁm\P“IldQ QXSSQQ ngﬁﬂ\g Z\ﬂc_(’_‘;}dde E‘i—l\mﬁf diﬁlild(:j

(zne blend) |
s ROQSHNG QOOVEtTS 2i0c su\phide 10T0 Z\NC oxide

s Reduchion of metal ~xide with cardof -
\s like o0 Oickel ¥ and \ead

e OJNNE Oxrde oF \ess reaqchve mexQl

are osualy ceduced by wse g QaicoN as the readud g AQeNT .
e T\ Ne reduchiof By carbon Tne mekal oxide 1a mixed with cxbol)

and heated 0 a Rarnhace.

» carko) feduces e metral oxide ‘o £cee Mmeral.
duchion OF (Y3

SN Carbon Zinc taexal 18

ne zine axide

' | | ' )X L carben

, Z\ne metal 18 extrocted e Ox\ de Lwrtn cArbol

( ot oke) . When ZiNC ox\ae ne aea ovd We:
e Znalet ¢ (e) —> Zn(=t coe)d

pexoon >ine meval  caxgonMoenoxid €

( Reducing)

Carbof | ool

¢ Cartad \&aq chead reducing aQent | oyt W ontraMmingres e meral .
o TN Mmeta 8 exkracked #rom ive oxide ore’ Hae matite (FesCa)

by Teduchon with cavbon ‘
T and lead metal are a\e® extracked by ¥Ne reducHon of their

o ¥ des v caxkon.
o Cven 4ne \eas veackive (meral copeel e exivraced oy the \"&ducn‘m;

of I+ S oxide witn aato .

. Theimile reackion = Jhe f€du
Q‘E&iﬂg alumifmoum @Qdﬁf Aas Q
reackon . Fis a exothermic fea

18 evo\ed . |
.,ane amaunt 0OF head evolved 18 So \Arge thgtr mMerals ae produce

0 TolN gkqYye -
. She propefhy of ¥ne reduckion by aluminium ie Mmade use < W
herfite welding gor |oining e DuKen pees of heavy ran olp, Sk i€

Calway Yok of Mmacnne parte.
o AluminiuMm reduces QAN oxi d € Yo eYdduce \won Meta) i ane

eyoioN ofF \ot of heok . Due Yo s he(\\e_d\ woh mera) 1S QY'Qd\C_E‘ o molled
arqye . Used fof welding process 19 cailed thermite welding

0 Fe, 038 + 2ALD — 2Pt Alg O f)t Heat

. Teon (W) oxide  Numinum powder  Ironmeral  Alamingum oxide
l

Sine oxid e

o) o mexral

g =Fa TG v e o Y ¢
cRon in Whicn @ \at3e amoan

— —
e e—

— — =
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mercuny (D)0 xide iafamed

o £ xirachoN of lees reackrive merale~ - !
o The less Teackive Meral® Sidn as Mercuny and OPPeEr qre adilke :
1o (Ahe feadhity aenes.

o ANe \less Feadnve Merqals unich afe Quire low (N e achnviry aene
ace exiraced ol e re duchion OF Yheir oxdes Iy hédr Jlone .

e () Eexcuyy ana cCcoprel merals are exy vacted by e reduchonoeE

et Gxides by heat alone.

e EXYroehQO o Mercuvy -
NANNANANSVT W Nl NN
eMercury iS a \ess feacrive Mekrd wniadn 1S quite \aw (N e acrivilyy

cedeS. Mercury meral can be exkraded oy heqring S Sdighide

are 0 a\v-
o Mercuny etal 1o Produced Srom the silphide of€ caled cinnabar.
Hol wnleo 19 ackually Mercuny (W) su\phide .

. Edracton OF meccuvy From annaedQr O \AVOIWES WO SYeRD
a. ne Conce rraled mMercury (1) sulpnide of€ S oosted 0 aift uwinen

RO0OST (9

« QHGS (S + 30589 —> LHYO 250, (2D
Merouy V) siipnide  oxyaen Mevay T (L) g \pnun

oxvae d"oﬁ\de

(cinnabar o€)

b. wWhen His mercuny (W) oxide 18 heqated oNer aboul 3occC,!
decom poseg Yo FAUM mercuny Meral.

. Q_HSOLs)—L-) LHA)T ©,le)

Merau (wWwoxi de Meraary mera\l OW 3@0

¢ Meraury (_L\B 60\phid€’ 8 also caled meccuxic SU ehid € qnd meraumny
Woxide e aeo Ko 08 mecrauric oxiqde .

e EXYracHoN of COPPEYX ~
.@Pper \aq \ess each\e meral wnitdn S O.Lkl\\‘e \Qo0 e T‘ea(;h\lﬁy .
ve exiracked just by neatng s Sulphide !

.l‘-

copper metal - copeer glance — Cuy© wnich 19 coprer () S Pd6
e CXApachonN ©F COpPer §roM Copeer Slance Hnyowe Yo SKePS T

a. ONE CONCE T\er\-ea eop e (1) aj\phide ore (coppll glanced \ S
rcosed 10 ot when a pax of copper () sulpnide 19 oxidised +O

copper (1) oxiae.

iy 1 N Roashitl
CopPer e T o 2 et Q__CL.LZQ + QSQj)
au\phide _ Aloxid
D o xi1de ox\ae
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b. Lohen & qo0d amount ofF copper (O aulphWde has been converted '
0r0 copper (Nowla®  ynell e aupply ofF al\f cor oashn g is Stopeed

i 0 e avsence ot CIWI COPPET QD Oxiﬁﬁ Fo(med APOVE redcks u:;‘ﬁ-h'
cop Per (1) PN de Yo ForM copper metral and sulphur dioxi d€ -

. 00,00+ ,B(E)—> GausH 50, 8D
copper(D oxide  copper (D coppel S\pae
a\phide exal dioxiae
Lan ox\ d\‘%edD
OFye ¢

. hey need areduang agent For +newr reduchon jo +he metale.

e ReFining of metals-

o ONE PYOCEsS e PUMFYING iIMpure merals is called remnilgor

s ONe Mot idportant and most widely used merned F (€HONG
{mpurfe merals s Rlegtvolyhnc ReFMNNg: _
s OF Meand refining by eleimys\® | naly metale ke 0 leaad
and oOMium arfe refined eedowghcaly - |
e The Yefiing of ap inpure metal by eleck W Iyaie ~

a. ne i ck black of tne \ewre aeta) | 8 made anode- conneced O
e positive fermiNal ©€ patrend.

b. DMe NN sOP of tne pure Mmeral 18 mad € catnoade . canne@ced AQ
ine Neganve eminal O Ratrteny.

o, A walker Goble aart 1g+axen A eleuOWYes:
0 pasiNg electic current (M Pure metal dlason®
goes of the eletiryhc aolutiof. and puremeral ¢

depost ar e caynode -
s Jne sowble impmnhes prese N Ahe WmMpure Metal go iNto the o

wyerens Nsowble puyines sertie A+ the botiom of ne Qanoae

as' anpde mud:
w E\ﬁi&{‘(}\\j’f‘{ o ﬂ&.F‘imﬁg Q

e ONE APPATTUS coneist O
cpppel sulphate soluiod as A
e A Ahick hloex OF iMdDUWEe CoP
with Hhe 4tve terminal ofF bQH-er})-)-
» A Ao afap of puxe co PPEC tneta
1o bhe —ve rexrminal ©F barren):
o 00 passiNg elect N C CANCENT WIPUre ccpper From ¥ne ana de disSO WS
and goes oo copPet au\p hate Solmon . aNd DPUre copper &M

Co ppes au\ PhAY solyhion de poat a0 catYhoae -

e INE Solubdle \m@ud’d 5 goes \0tO aO\u’cf\Oﬂ/ \faoldple col\l\edy ve\owd
. Yre anode a3 anode Mud-

Eoo0 Yhe anode and
com the e \edvoN ¥

¢ copPel=
Ho rank conkaini g acidified

04 Wi ail HhS04)

oer metral 19 mad € anode(connet

| 18 made codnode ( connecked
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Explanation - CU804 eoWhion eontaing copper iaNs  cutl qnd
ay\prate (o0 Soi“ oN PASSING e elecinc cuffelt Hhvaugn
copper SUphaie .

. JNe positively charged copper long cut 2 crof) YNE copper aulpPhate
asluhol go o the negate elecirode catho de and gy +aring
o\ecronS from +he camned €  gex €duced +Q CORPP QATOMS

e,

‘At Cathede- CutTs <+ 2 — QU
Co PPl £ 1eCHTONS CopPer ata)

cohade giNiNgpare

cop Per one +al -
o Copper atros ofF e impure anod e \ose Tl
anoade (Qana oy Copper \ON S CU.JFQ‘ LWNICY) g

840\ Of) -

clediYONS eaxch 1o
*Ato the eedhrtlyie

A+ anode - Al = Qe =Y CaY&
Cop e’ g\ecr YuNs copees’
axo M (Give +o) 10N
(_Eron i Durﬁ) ancd € (eSS ) ﬂ+03
anocde elecxY DIt

oCop PEr SUIPNAQ te STlunC0 ar e cartmade and PUInto e stlunad

ar ¥he ancae- |
oo process goes o) Impuce anede becdmes hinner ana Minner

LAneredsS PUre catnede bPecomes ~hicker and thicker. Thus copper

e obtalled axrthe corno Qe -

Buay ey
”'—TFI "I e

\ORUTe coppel | b 2 - R — |
as antde | _ o — - = | |
- - - - |= Elecxroyhe +ank |

ACCAC mud - 0 - . 5 - (ua0y SOIuhoN

» Jhe lees reqachyve Mmerals Wke gold afd silver present in +tne
impeure wpper: colect artme potteM OF e eledimuhc cl\e.

below the angde i 4he form af ancde Mud.

o GOld and silver Mmetals con he recovered Fom 4pe anlad e Mua-
e dne electvuluric finiNg of meral st +wWO purpaesc -

e - refines the metal Qon cenned.
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: M
impuAtes nte ceral being reeined. era\s pre sent as

e ORE ¢

pR— e p—
concentrated ore e~ oncefitrated ofe concemmared Qe
of highly reachine of mMmadermtely OF €95 reathVe

meral ceachve mera)l metral

E\eciTo iy f j l’ |

OF moven eu\phide

e
e carbona e ai pid e L4 il
ore ore | Roaste
Pure Mmeal \ ca\ciNah RoastiNg
1 QAN é_j OQ 00 pure !
NMeral metxal |
oxide LR@-‘HNGSJ
Reduencd :
IMPUre
| metal
- | Regining
|
Rure mevral

| \
¢ o9 0n NeahNg onireatiment OF q diute add | i+will be a cafbon-

ake ore.

o 860, o heathiNg inaif, then i+ wil be asulphide ore.:
| 1 ¥

'+ CORROBION=

« One oaling Up OF metqle Byne ackon of Qif, moisture ot C
Anemical of Yaer surfack 1s callead conrosion -

. oel of e merale corode when they dare expoad to damp aif
af - 7} 18 80t and Porous LIk gradually Falls OfF From

e RU
N E Burface OF iron Okgieck @nd ¥hen the \rofl oRlow evarits corrod.

« COTOSion OoF IYON 18 conbinuous Process whidn ulh Mmately ears

Up Yhe pnole non ot |
IS coYosion of MmN is called usting Whi ke orner o efQls axe

8{3{ d +O \m%}')'

o Ru&ﬁ NS OF (YONn— ‘
CwWhen an iyo0 okRjedt is |eft in damp air Fot A congiderable vme

& gexs  coleced WLith a red - byown flasky sdbstance called
HISE . He 1 called nushng of 1voN.
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;FDw‘nn‘s e nuanhng oF {yuon l'\mﬂ me’n:u\ aompeiNesd (wivn Ane caxsaé‘
QiT in the prestrce of water Yo fom hydrared iron () oxide.
Fe, O3 - A H,0. MNig hy drated irconQ\\) © xide \scavea uet .

. Rust 1@ mainly hgdrated Yoo (WD) oxide Fezcg_qLHZO

s RUST IS YD —€4d N ao\lour,
e Stee| USYS legss —Hnan (YOD.

. condifion fecessdny FOf rushing oF L TO0 -
e RUSTING of irgN, Needs batn arw and waker | Tud coh

necesSsany foc wusthig oF GO~
0. Preserce OF waker

| Preseqnce oF ail 2.
eohe AAMP Qit qlone Supplies both the TGS A'f and water

tequ) fed Fof rne m%’r‘mg A1 YO0,
ene ordinany wakel a\one a\so 3U poLed ot he A\NgS af
and uwarer ‘ﬂe.eded FOC TUSYiNg.

chow thay uskifg of

A Hons art

8 Experi nent 40 Lo Tequited Y airana

WO el -
. 0 the Fret rest tupe coN*a

e \\s noudrh  Loven Q<.

L ning \non nail we 4t annyarous
ahe athydrous cacl2 1S

O,c;ld_q_ afd C\os

added +o apsoy b Warer from —the AamMp aif present W0 e
Lee) tuEE and Make ir dy-

. Jne iton nail (hhe & Cef rest Tuoe i kept \N AV ait(naviNg NO

Fin ik . One Yest tube REpT Qside Forf one week.

M\ '*. \ € Q‘;""{_f_ﬁ [ \ d lt"?_{;& %{rx? % ﬁ.}t_ﬁ.\ n.l ( :L q "L ‘:_"‘-__'_-r,"'. 0\ !_'l"’.i | U...}U f::'_y_l'-*. ry T-i f.kﬂ A -». 31 1..“_..'{_1

Larer. Bolled warer dees NOY contTain Aty Alasp\vead alr Lo\
A lager oF ol 8 cutr over boilled waker. 90 wmis way , £he \yom

pal O ¥ae second Yest—rube s Kepr N air- &ree boiled watker
. Jne madin o e Eox —upbe le closed wivyrna corK And e pv

Qe ae e oNe we .
o ne H\it‘d reshk YUOR CconYaining VCOD nq{\‘ we oud unboi\ed

water 83 Yhor abouk tuwia -+aicd oF nailis immersed VO WOQE

and =xnhe resk 19 Qaphove ¥ne uaqver, axposed o dame ail™ N YN

wWway | e wWoo aall 10 e Yaird besy +ibe nhas been olaced in
air and wWover ‘ogerer - ANe mauth OF cOR 1S closed Qnd Rept

aalde Fof Aabout o &

CoNANS\ONS —
~Test Yube 1 - No rustr isseen on ¥he sir-ace oF iTon Kept

s bels us nUoNng OF WO dces not rakes pack

e K -

\n A Qir .

alane 10 Qi
_Teox kube 2- No rusk 18 seen on he BUTFae oF Nail Xepr in

awr ree e le d wakel in¥e secan d St rune . i el us ¥nar
usSHng of iren does NOY rakxe place N wakrsr alane

e e . -..




Teor hube 3~ Red-HOWN TUSK 18 seen o0 e &ulface oF (1ol Oal J
kept O pfesenc e of 0orh ol and watrer regeHel (0 Lhird test e
Crnls Yellus Ahar (usting of WOR takes place 0 presence OF

oty QIf and wae Yo geh &0
Hence inabeve experiment Shawe that For Yhe rushing of (a0

to take poce, botd ait and warer ia essennal. e means
ar Ahe yusting of Tron oA can be prevented e dam P air
s not allouwed Yo cote ( coptract Wiyh (0N Object™:

. coroaion QF Alumitum-
e WONhEN O eNNfinNg auminium vessels S e xposed 1O MOISY Q\(
re wibrn aluminidm ‘

e oxXygen OF aif realC
du) \ayer OFf alumitiav ayide - Q\l over X¥ne vessels,
o Alumi mum 1S mare reachve nan ol Ao coes) A\l N metal

peqis 1O coto A quicKly wnen (f coMeS ) coNYQCh WD Mot

a | .
moiatr alr on aluminNniun e T als foMS o FMO \aner

¢ ONE ach'o0 ofF
O &\uminium oxide Ql © \J er +he alumiid m meta\s
e very +augh and prevents Hoe metal

e One Aumnium odde \ auer
under feath oM oSN which vl be fNar

a IMa Me S nat he some e ~AYOR\on 8 W

. Tne common pnekal Whith 13 nany resistant fo oo

AN .
s e Youg 10ver of
done by a process called ' anaodising

clettTD\YSS process -

e JN NS Elechro\ysis processS—

o Aluminium opyelt made an-—- anade (e oclechade) SN an e\ecriync
_taak 10 which dil WS04 18 eleckragsed -

s OUNNG eleckolysi s ofF dil. iy S04 aud ©x38en g
anode afd redcr wirh aluminum onjetk und Fofm o hickcer \Quer

A\ NN oxae oves olurminium pnetal ,—H‘]\‘eca(‘s
) e can be done thicker by

as (s ioerated ar

e Anodising— Ot iathe processS O
oxide o0 a\AMOUM oay
OF dil Hp04 add

« COVYOSIOV) OF COPPRX-

o copper oxide \ayer ¥of maron toxkee place on Copest OhjeckS

which +hey lose ¥nere shine, aster S6ME day.
o Ccoppel realts wiMm Ay N coneidey ahe M annee ‘*r‘ﬂeﬁ CC ppel

e acts wWith cayoonadhoXi de ANA WA alowly Yo Foim o' green
coating of basic Cucog of SurFoce




- 2@ ggeen e0anNg of Vasl C Copper calbonalR {s a mixhuere |
of of copPer covbonale and copper hydvoxide. Cuchg - Cu(on),
9|

eSince COpPPer metal 1a low N the reachivity senes Pejerore
|

~cONOSI0N Of copper 1@ VEWY slow -
.Jdne covoded Copper yeasels can cleaned wikh Aillute aaad

aaluhon.
he aud solubion dissolves green coloured basi ¢ Coppeen

ocafbonate presenty on Yhe convoded copeer VESsSElS and |ooKS
+them 3hinky - Red brawn agaw.

o COnOsion OF Silver-
hen o enining meval ogeys O i+e shine they \Ccome dul

e QAN SOy ¥hav L has been trarnished -
. When silvel ohjecxs Kept i air ¥ney qraudally be come BlaCX

e \LVIE
» Explanahion - SiNeris Ve nighly Unreoch ve mexal ik does NO¥

ce OCh with oxygén of air casily . Bur alr cot@ing o UHle of

ulphur comp Unde sucn 0SS hydrogen ajpnide god (%)
—he Silver okiecys com hine Sowy Wirn HzS +O eotM QA D\CCK

mﬂﬁﬂg OF al\er &J\phide- (,F\Qg,sv
e Ir graddally tums black due o cofmation of tnin sier
eu\g..\\ide lqger on theil JurFace by YNe ackhon ofF RH;S gos orese

inair.
o SIWEr metal uee
Liare beccuse 19 erghy S0y Uy FQc

o100,
. CowoBion OF Gold and Pl anium -
ceocked by Q\T

I

1 for Mmaking sINer acing HYewelevy and S INEY -
e and res\stance ‘o

e &0\d metal aces Noy corrode when ex
i+ ia very unvreachve metal Lohich rematns |na

wakrer onad oynex Q 0seS.
e Go\d | used Fof MaRing J€uanend oL CcAUuUSE

cucface and nig?l realSranct 4o COoMaSian .
e OV — Gold disgolWes oty (0 aqua -fegla sounon.

» Plarinum s Mghty resisrant 1o corosion
Pl NUM A\SO dissoles in qqud regia so\Whon .

meral wiin o SONeYy sahwne,
s Planfum used +o makejewelery bcoz ofivs brght shifiy guyY FQee

dnd high resisrance ¥O CONOBIQN -
e Tihanium o abe vew resisyant +o OO (N OYe)

Al e Ergnt sning

s o wo i e
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e —
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*ALLOYS-
« AN Qlley i% 0 Nomo genous MXure of a0 o mMmore metals.
Se-sBrass 1 an alloy OF +wd Mmerals— copper and

o £ &XAm

r4jle
‘s ap alloy of a metal and fonmetals ~ iron and cavkon.

o geel

« Ap Qlloy 19 prepared Py mixing vne vayous meras i) Mo el
atare 10 cequived propoticis and hen cooling Yhewr mixiure
ie e yoom rem peraiure «

e Duralumin - A0 alloy af aldminium with copper, manges um ana

Mmanganese is Lght as well as S1ong .
s il1a uaed WD MARING Arcrart bodies  9Pace satelile and pesST

cooXers- ((Aluminium poexol 1 9 \igay et ot strong).
um Vo gt oS

o Magnalium = AN alloy oF Buminium w i magnes\
Celice hard. LAlUMInIUM metal 1s Nah but not nard)

Jtis used Yo MaKe bal ance beams and

Aoy of chvomium and n0lckel wih Wwon we

e« BFaln\ess gteel-
nlees steel. (uwhich ie strong ,+oudn an d dees Not

ger an allod kal

—
= — |

st ar al
Uensi\s Knives, aassars  +oold and ofnamental pieces,

€ X— Coox i\

used Fofr Mmaking aucglical \OSrruement -

| ne mnade T~ =

Jt x_,...%._ ?-._Te,\_,-—/—/ . /\QW‘E—T mels ng pnin'\'
| - PROPER’TEE?_ 4},\.\&0*&\?&
4 ?quder han ¥he oF | Rt o AR
| T conatiuent wetal ALLOY S lewer Qleckrcal |
| - cofduch Vi ty +nan b
] e e BT No\fQOOa N\tme/kq\{e/‘j

anad zinc (207 \ < iy '
. o e\eCMO afld KN 0

9¢ ( « ®o1¥S (Maxing) f"éle&?i’éa\ N AW
( o wire /
i
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ot

BR h 63 ,-_ P ™ |
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\ |~ ‘ ~ at)a 1 & -
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peed For N\ B
e s L T, R el [
o Consiet of Tober copper amalgam )
gt coNS\otT oOfF meray -BO”/nj___

siver(22-327), HNLANZIned 0%

.a'\u,_l___‘f gy,
e F | ""-——_-,h-.____,_.--""'*'"‘——l'"

el ng Of e reloled .
by denstty  uth ‘oo FllNg

e Alloy cf god - Tne purty’ of go\d \n ¥erme ok COTANS .

.eure o0\d i said Yo e OF 24 carars
o Pure gold 1® Verg SoFr due Yo LONich 1+ ie not suitable Fof making

Jeuvel\evy |
. Go\d Alloged Wi A smal amount OF slNer o( cop

Y hacd . She haxder Alloy ofF gold make 1+ autable For Makifg

PEr YO MAKe

O TNAMENYS .
o 3D AW lgo\d ofnamem 9 Vaually made WooE 29 o ooy gg\d o Jt
neans YMatr 22 pade OF pure govad g Alloged Wit Q paid ot
either silver of copPel
® How nuating of QUtab minarin telhi has been prevented -
e Dhe NUSHNG OFf ifon has been prevented be cause ©f Fofmanan
of tin Blim o MAGNENC Oxide TO fOrm o0 \Wwe surFace .[99,304)
as the cesllt OF treatment given to the plldr, painhng
Lith ne mixture of many saite | +hen hearing and auentnfg.
beoz OF Yhe good drearient it is +he wson der OF ancient nalan
) uegy. oz o & good Knowled ge ©F Qlleys.

Get More Learning Materials Here: 1 m @Y www.studentbro.in




