Is MATTER AROUND US PURE?

(Maiten
Puve Substances B Tmpuve Substances
- =~

Elements Comnpounds Homogerous Hetsogenous
Mixtuze Nixtlye
Mehlm Mefalloid 5off:+fon C"”f@s\‘suspensim

Puve Subsfances :- ., ziements and Gompounds

Substances that ave made up of only one type of Pavhcles {l'-c onlw one
tpe of afoms o onla one frdpe of molecules)

6xamples S— CARBON

DIOXIDE

IRON GOLD HYDROGEN OXYGEN WATER

chavactevishics of puse Substances . —

(Y Homogeneous in Natuze 3— A pute substance has a Fixccl and uniform
compos ition-

You cannot see any

different parts in it

@ ?’ifg};gf ngzeﬁfﬁ:n—)ical properties of a pure subslance ave c‘efini{'e (Pixed) .
Fodr example- mefh'ncd point-, lnal!fna paint clens]{-a, colous, smell ,
taste” ete-

3) PhHs"mfl TInsepavable ;— pure substances cannet be sepdm“’&:l inte .
SI'quer substances usina pkdsl'oal methods like fiHeraHon,eVapo'rahm

oY magnet- |
for example- Wle cannet separate puve water info Hﬂc{roﬁen and
oxwen Ld fit}erah'on, evapomh'on, ele.

RE SUBSTANC

@t T Gonpound:

ich can ‘ ed
o A form of matter @hich ek compound is q substance compos
not be broken down inte two or move elements,
simpler substances Lcd c:aﬁeml‘cqll combined with one

chemical ~veacton. anoth . .
(Hn+ofne quojs;'e” Y |h g f—lxed PT'OPOTHOP)_




« They awe made up of Ohlﬂ one -"[T)'etd ave made up OkaO or move hinds
m‘ﬂd of atoms of atoms
Examples : - Examples :-
Gold Iron (Ife) Oxygen(0) . Cafbon
gg%%': Water & @% Dioxide
39 ¢c 939 (H0) | (€0,
R o e

How Many Elements ave there ?

vThe Pefioc{n'c ‘[EHe — 18 elements |
/92 Elements are natuwally occuri

,Rest ave Man'ch‘e‘

V91 Metals, 20 Non-Mekals, 7 Mefalloids

Metals

Metalloids

Non-metal

Metals

Metals are Lustrous: have shining surface (in pure state),
metallic lustre
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Non-metals

Non-lustrous

Metals have silver-grey or golden-yellow colour

Display a variety of colours

Metals are Malleable: Metals can be beaten into thin sheets
[Gold & Silver Most Malleable]

Non-malleable

Metals are Ductile: Metals can be drawn into thin wires
(1g of Gold metal » 2 km length of wire)

Non-ductile

Metals are Good Conductor of Heat and Electricity
(Best are Silver & Copper)

Poor conductors of heat and
electricity

Metals are Sonorous: Produce a ringing sound when hit

Non-sonorous

Physical state: All metals except mercury exist as solids at
room temperature.

Physical state:
* Solid » Carbon, Sulphur
* Liquid » Bromine
* Gases = Nitrogen, Chlorine
Oxygen, Fluorine



o J@7
Metalloids ;- T
some elements have intexmediate properties  Silicon
between +those of mefals and -ncf::-fhehh)
50 they ave called metallpids.
€xamples- Bovon, Silicon, Grermanium .

Q) Name one metal and one non-metal which exist in liquid state at room temperature ?

Ans -
Metal - Mercury
Non Metal - Bromine

Boron Germanium

Arsenic Antimony Tellurium

Q_NM‘ > A SuLshnce Composed of+mo oT maore e[emenk,
¢ hemical (H combined +oae+her in pixed proportion .

Example:  coatex(Ha6) | Methane(chy) . calcium cavborate (cacos)
SUgat ( CiaHa20n), salt(Nacl) , caleiumoxide Ccao),
Hudmaen chlon‘c[eaqs (Hed) .

Q) Classify the following into elements and compounds

(a) Sodium —> Na 5§

(b)Methane — ( Hy = C

(¢) Carbon dioxide (0, => C

(d) silver 9 Ag — £

(e) Calcium carbonate C_a§03ﬁ C

hHTin Sn> &
Py i (9) Silicon—> Si— &
DPEI les of a Co und :- | s |
o Glemen’rsffn anlgfnpound combine c_kemncalla ina leecl proportion .
wates (Hoo) | (0) mass of 0 atom ={6amu H:o

g @ Mass of Halom = L amu L:8

. _Mass o Hydrogenin wﬂ*e";_ 12 2
Ratio of mass = Mass of oxggen in watey 1€ ¢ 8

# This yalio or Pfopevh'es 1s alwaas f.l'xec[ por qcompounJ.

(2) The elements in 4 compound can onld be sePcnaJrecl dehemrcql o
electrochemical method .
e Never bd phasfccd methods (Iike filtration, evapowtion, OYmaaneU

Examples :- u[)litt)f m% Hot 02 elechochemieal .



(3) The operh’cc of q compound axe clt‘fferen'} paom it constituent

elements.
water( compound) ( Hz0) Hydvogen(H) _oxgaen(o)
'J :—Ililll id af’; mg{rfl hrpgmfute. /ai q? +goom temp-  JGias atfoom +empetatu
5 ou | ¥ et (4 i .
pe o P Y Gombustible Veupposies of Gambistian

Impuve Substance — Mixtuses

When fwo o move puse substances (elments oY compoundls) qre‘J'usf
‘cal seaction,

mixed fogether |n angj‘3 Pmpmrh‘on w ithout and chemi
‘H\td fo'm a  mixture

Example:

1. Air — Nitrogen gas (N2) (78%) + Oxygen gas (O>) (21%) + Carbon dioxide (CO2)
2. Sugar Solution — Sugar (C12H22044) + Water (H20)

3. Salt Solution — Salt (NaCl) + Water (H20)

4. Soda Water — Carbon dioxide (CO;) + Water (H20)

5. Blood — Water (H,0) + Sodium® + Potassium® + RBC" + WBC" + Sugar + Proteins.......

6. Milk — Water + Proteins + Sugar + Calcium + Potassium.............

7. Wood— Cellulose + Hemicellulose + lignin.
8. Brick— Clay + Sand + Water.

Properties of a Mirtuve :-
() A Mixfure has var lable Proparﬁon of constifuents (efement and
Compounds Tust mixed Pkdsu‘call ) ‘
Example:— Af¥ at the sea has more water vapour Han air
at mountains.

(2) constiluent: of Mixfure ( elements and Compounds mixed Phﬂsicql!a )
can be ceparated I:'(I Phas:‘cal methods { like filtezation,
evaporation, magnet)

Bamples:— salf car; aﬁ;ﬂ:m-/&f from salt solutfon %v
(3) Prope'("l'e?s of~ qQ mn‘xtmre qre same ds H\a'l‘ of its cons-ﬁi;uems

Examples-- Afy supporte combustion ;05 supports combustion



Compounds Mixtures

Pure substances * Impure substances

« Two or more pure substances (elements or

Two or more elements combine together . . et
g compounds) combine together just by mixing

chemically

physically
: - H:0 . ;
(i:(-ag_r:_lleH\f’gtve'—r' ) (Examples: Air -+ N; + O, Salt solution + Salt + Water)
Na*Cl, H:0
« Fixed composition of constituents « Variable composition of constituents
Water » mass ratioof H: 0=1:8 (Example: Air at the sea has more water vapor than air
Applies anywhere and anytime at mountains)
« Can only be separated by chemical or « Can be separated by physical methods
electrochemical methods (Example: Salt can be separated from salt solution by
(Example: Water = electric current =+ Hz + Oq) evaporation)

Properties of compound are different from
properties of its constituents
Water = non-flammable, used to put off fire
Hz = combustible
0. = supports combustion

« Properties of mixture are same as that of its
constituents
(Example: Air supports combustion, Oz supports
combustion)

Alloys — Mixfure R Compound 2

vAllogs ave combfnatfon of two ov more metals or qmetal and non-mekal .
Jﬁllogs cannot be gePam-iecI info therr constituents components L’ﬂ
Physical methods - propeify of compound |

vBut, alloys are considered as Mixtuge because
')Hf shows” tHhe PYOFET'HES of ifs constituents.
)it can have variable comopositon: ,
Examples~  Brags - an alloy of Zinc and Copper is @ mixtuse of
qPmeima’rela 30% Zine and T0%0 Copper

l el
vaviable, shows th ertiec can be separa
composrhan of i’t:gzrﬁtucn‘ls Info fs'com onents

v v " i

Which of the following materials fall in the category of a

“pure substance”?

@lke —> f,0— e Qawhe v

(b) Milk = M"f‘ — me (_o\""""“

(c) Iron = Metadl > ?UJ!C

(d) Hydrochloric acid — f (£ > §+£ > (2 Puse.
(e) Calcium oxide 2 (@0—> (- fune

() Mercury— Metal > fone

(g) Brick = Mjx— Tmpu\"

(h) Wood—) - ‘5’

M air — 17

(i

Humnﬁﬂfus Mixture HelﬂvoﬁneoUstxfurc —3 non-uniporm
@un;rfg:?nls are com onerirl-: qve. non-

" uniporm i
ifer { 3 Umaxed

solution:.— A solution is

omogenou s mixtue of

- solutfon = solvent + solute
two or¥ move subshance



solution =  Solvent +  Solvent

That Component which
d1ssolyes Fhe other
component
(Pmsenl: mlarﬂex
amount) -

Solution

Auantity)

Solvent

Tﬁ'ai'eomponen{ which 1s dissolued
M soluent ( present In lesset

Solute

LMJM j/vf*'\ﬁ? —> Splvent

Sugar Solution

Water (Liquid)

Sugar (Solid)

7€ 7 Solofon o Gluos in wakn _ SaltSolution Water (Liquid) salt (Solid)
q_{ : Soda water Water (Liquid) CO; (Gas)
go\\/@’ﬂf G lu?p e i;{aﬁw Sea Water Water (Liquid) Salts (Solid)
Tincture of lodine Alcohol (Liquid) lodine (Solid)
Air Nitrogen (Gas) Oxygen (Gas)

Concentvation of q Solubion :— <The Concentation of a solutron is |
the  amount of solute Preserﬁ m a ﬂruen amount OfSOIu'hcm

o Move 15 the amoynt of slute, we say nove concentiated

15 the solution.
Dilute ' ' U @ Concentrated

Increase in Concentration

How to find Concentration of a Solution ?

Mass of solute (g) X100

Mass aonlu’n'on(ﬂ)
Mass of solute(g)
Vol of solubion(md)

Volume of solule(my)
i ¥
Volume of solotim (me)

(I) Mass Lﬂ Mass?/o of a Solution =

(Y Mass Ld Volume ¢/, of aSolu’ﬂ‘on — X[00

loo

(B)Uolume Lu Volume 9s of 3olurtion =



A solution contains 20g of common salt in 480g of water. Calculate the

concentration in terms of mass by mass %.

n Cormment Soloke
416 % maen 4 Glde 100 oip
men of Solotion Sadt a:?oa
n 4.24 %
= 20 Solution=Soo
4% o L v 5
_ Salo(c-i-So&:gn{’
a 14 % B ({/ 2 + ""\)5”3
satumted Solution "
<A solution in which nomore = hich more solute
: A solution in which mMOTE S
iomh? can)réae Olffuﬂ\éed * cah be dissolved at a cdwen
Egecls of Tempewtuve on saturated solution
() Temperatuve increased (2) Tempevatuve Decteased
Temp 1 Temp ¢
_Hea.t-.\ Cool
More solute Solute separates out
can dissolve {less solute can dissolve)
SO'HBi ity - 7
_Jm-l ] n L00
«The Maximum amount of solute that can be dissolved ¢ y

Sol\l@,i' at 4 -ﬂiven temperature -

« The amount of colute [:mesen{-Tn J.ooa of-a sa{'quJIE(:] solution

£ 4 given temperatuse. N
) ﬂ‘IIErnp 1+ — more solute dissolves = SolULl |l|a T

g of sodium chloride is dissolved in 100g of water

Q)To make a saturated solution, 36
at 293K. Find its concentration at this temperature.

Vb > Colute

Conc> Mam b o= M iy
aM haﬂwm/a = Mo rolote X—= 3_5,)(/00,00 ﬁ_(blvcn’(.
Ma G[Qobufl’on (36 de_
'\..7__6({7 S-ob— gol.\/f’"k

= lbé



Q)Pragya tested the solubility of three different substances at different temperatures an
collected the data as given below (results are given in the following table, as grams of

substance dissolved in 100 grams of water to form a saturated solution!/

(a) What mass of potassium nitrate would be

needed to produce a saturated solution of

potassium nitrate in 50 grams of water at 313 K?
—_——

Temperature in K
203) 313 333
\—"" Solubllity

Substance Dissolved
353

%
Potassium nitrate
Sodium chloride
Potassium chloride

(b) Pragya makes a saturated sclution of
potassium chloride in water at 353 K and leaves
the solution to cool at room temperature. What

would she observe as the solution cools?
—_—

Ammonium chloride

Explain. POl il Mpanake gt
(c) Find the ?::J‘Jm;\i\ily?)f each salt at 293 K./~ G> 313 K 5;28 ?N __% Iooa wﬁ}m
Which salt has the highezi salublity at this /006(0&{01—3 62 PAL

Soa Wake1—3| § PV

temperature?

(d) What is the effect of change of temperature
on the solubility of a salt\?/

| .3 Two other types of Mixtures are Suspensions and Colloid.
nm=10"m

Property Solution (True) Colloid Suspension
Greater than
Particle Size (Solutcl) Less than 1 nm 1 nm - 1000 nm 1000 nm
icle Visibil Cannot be seen Cannot be seen Can be seen by
Rarticeisib “%5,“#4 by naked eye by naked eye naked eye

Uniformity

Homogeneous

Settling of Particles

Do not settle {Stable)

Do not settle {Stable)

Settle on standing
(Unstable)

Filtration

Cannot be filtered

Cannot be filtered by normal

filter (out by a special method:

Can be filtered

Centrifugation) easily
Scattering of Light Nat shown Shown Shown
Salt selution, Milk, Clouds, Sand in water, Chalk in

Examples

Sugar selution,
Soda water, Air

Shaving cream,
Smoke, Butter, Fog

water, Mud in water,
Dust in air, Flour in
water

Colloid ov Colloldal Solution:~

/A Collid s a heterogenous mixture
e of 1 — 1000 nm.

/The particles ave too small that they don't settle
ede. but ‘Hle‘d ave lq*rﬂa e,nouﬂh

slon medl'um

' + Dis
colloid —— Dispersed phase (fhEQZomPO“e"‘L N ended -
ced phase is suspe

particles is inthe 7

can be seen with naked
to  gcattey ll'ah’r-

(T'ne solute-like
PqTHcles)

Solute Solvent
Dispersed | Dispersing
Phase Medium Type Exampiy
. Fog, cl .
Liquid Gas Aerosol og, clouds
mist Carbon particles
Smoke, inair
Solid Gas Aerosol | automobile
exhaust
Shavin airin soap solution
Gas Liquid Foam 9
cream
Li uid < ) Milk r fats in water
q Liquid Emu Ision | ¢ o eam I |

— —

Tyndall Eggect

4is

in w‘nl'ck the size of solute

docon » noy 'H)cn

I—,]’CI\ He

co|vent like quh‘cles)

o
Dispersing
Medium

Liquid

Example

Milk of
magnesia,
mud

Foam, rubber,
sponge,
pumice

Jelly, cheese,|
butter

Solid Sol

Coloured
gemstone,
milky glass

water in Protiens

oloring agents (ion:

o

The smﬁerinﬂ of a beam of ﬁn‘gh{- when t passes Hwoudlw a colloidal
colution s cqlled "lﬁndql efpect .
The path of the Jight' becomes vésible mT:d'ndq“ efpect

LIGHT SOURCE

COLLOID  SUSPENSION

SOLUTION

NOT VISIBLE
WATER

VISIBLE
FLOUR AND WATER

VISIBILE
MILK

LIGHT BEAM:
EXAMPLE:



hen

Il can also be observed @

#T-ﬂ?f{r?e ﬁfggfn{— of Light enters 4 voom
thvough q smqll hole -

This ens due fvs:;qﬂefm of gkt
buipqrffpes of dust and smoke mii

be ob evved when
#Tﬁuﬁ?%hiﬁm g em?.@ﬁ fhe canopy

of a dense fm'est Mist contains
Hn)’d‘foplefSOf eoqfer, W thLqC qs

eolloid quhclcs |sPefseJ in alt.

Q) Which of the following will show “Tyndall effect”?

Sal: solution Milk Copper sulphate solution  Starch solution - Homogeneqqs Mixture Heterog_aeneous Mlx’:gra
N % N 2 Uniform composition throughout Non-uniform composition
= ‘4 SRS w\c‘\/ <ohution / (}“H inAi% < Looks the same everywhere Looks different in different parts
u’ Colloid Only one visible phase Two or more visible phases
= Salt water, Air, Vinegar Oil & water, Sand in water, Wood, Coal, Soil
Difficult to separate by simple methods Can be separated easily

Q) Identify the solutions among the following mixtures. Poste Substancer Solu tion
Soil  Seawater  Air Coal Soda water (Elements +Compunch) 2 Always Homogns

Q) Classify each of the following as a homogeneous or heterogeneous
mixture. 5 Soltion

Soda water}) wood air soil vinegar filtered tea.

Homio HJ,({V:C Soﬂuﬁu H’/‘{Urf QM')OMO(CH(M}( )!’(omo
Hetvo Hamo Hetvo H s Solwhion

chemiea] C haslcql cha
oA chqn@c in which new substance 1s o A chqrge in whic No new subckance

nges In hﬁs:cal and chemical .Onf"m?,gslcq erhes(llke shape ,

rHes. S Ze- te) Chan
PLIsuallﬂ veversible &z@ wo | e Usually RevemLIe
Example: G l[\ =%
* Rusting ofiron . Og t K,0+Fe—2 | Example:
* Digestion of food—> (({+ o od o 0 bo¥ « Melting of Ice \‘(,,,0 " wgJ‘f' l‘hD
* Curdling of milk—> ggan- lactic :ifid * Boiling of watler Tas \M’f
e s 418 Ty
¢ Electrolysis of water_, . 0—) f,t 0 « Melting of butter
. Gooking of food —3; Chem « Dissolving salt in water

* Growth of a plant, p + C= C o5 « Making a fruit salad with raw materials
7Nelﬁ3 P ¢ Freezing of water
-

¢ Burning of paper, === G0



Buminﬂ of 4 Candle .~

Hi hysical change
Metting Ofggﬁ — PDjjquid " o

JBUTn'lnﬂ wax with oxygen in aiY to cdive leaon
and “wa'tty —— newco Pound
chem lcal chanﬂe

dioxide

Which of the following are chemical changes?

(a) Growth of a plant —> C H/
(b) Rusting of iron — {_

(c) Mixing of iron filings and sand — P

(d) Cooking of food —

(e) Digestion of food — C

(f) Freezing of water —s, P

{a) Rurnina of a candle — PtC>C

(i) Mix and crush Iron filings and Sulphur Powder é)
T

(i) The mixture is magnetic (attracted by magnet) -
Its constituent Iron is also magnetic =~ = mmmememsssseeoooeo ’
* Properties of mixture are same as that of its constituents

(iii} Iron filings and sulphur powder can be separated:
a) with help of magnet Ve 12'

b) by dissolving in carbon disulphide & -
* The constituents of a mixture can be separated
physically. mmmm— IR
(iv) On adding dilute hydrochloric acid or dilute sulphuric
acid,a gas is evolved

* Iron reacts individually with acid to produce a colourless, -
odourless gas hydrogen

@ i

Experiment: Iron and Sulphur Reaction
Step:

* Mix and crush Iron filings and Sulphur powder,

* Heat this mixture strongly. Remove and let it cool.

* (Chemical reaction happened)
(i) The new compound formed is non-magnetic
> Properties of compound is different from its constituents.

(i) Iron filings and sulphur powder cannot be separated physically now.
» The constituents of a compound can only be separated chemically or electrochemically.

(iii) On adding dilute Hydrochloric acid or dilute Sulphuric acid,
* agas with smell of rotten eggs is produced.
» Compound reacts with acid to produce hydrogen sulphide gas.



