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WA o HET Y HUME (Kanad) & FTER,
"EHT U ST FEW HUT A T T 21 Fegi- 37 HUT hl UIATU (Atom) TATAT Bl

The material from which every object in the world is made is called MATTER.
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ACHARYA KANADA: THE FATHER OF ATOMIC THEORY
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= Tfieh o SR(Ieh TTAUH (475 3.9.) TAT TZHIHTETH (460-370 3.9.) 7 I T Heq1 shl off fob THIT (Atoms) S5 T

HEAAH ATIHTT T 2| Greek philosophers Leucippus (475 BC) and Democrites (460-370 BC) had also imagined

that atoms are the smallest indivisible particles of matter.

Leucippus  Democntus
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* S o1 YEHAH AT SIS VT, ST 36 57 o1 Al SATCITEIT0TeR T07 TEAT &, TRHTV] STl @ | The smallest
and 1ndivisible particle of a substance, which possesses all the characteristic properties of that substance, 1s

called an atom.
“?R'HTU\IGIﬁ US| Ty (Atom) el SITdl &l U2H "Atom = a + tomos®
*3HH "Tomos" Teh ek 31ec &, TSTEehT 378 "1 (to cut)" BIAT |
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@ TSHATUS{T ohT HThTE Sdoll JeH gidT & fds Iog oivuft 3iTeat & oigt S il Hehdl &l
> The Size Of Atoms Is So Tiny That They Cannot Be Seen With The Naked Eye.

@ UZHTU] NBTHIE EidT 8l

? Atoms Are Generally Spherical In Shape.
@ TATURT & fAwIT AAaiidfice & ATt Trdt 8

”~

. electron

<10"°cm

2 The Radius Of Atoms Is Measured In Nonometers.

proton
(neutron)

quark
<10"°cm

nucleus

- ~10""%cm |
atom~10 "cm ~10-3cm
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LAWS OF CHEMICAL COMBINATION

Laws of Chemical Laws of Constant
Combination proportion

LAW OF CONSTANT PROPORTION

NO NOZ Nzo NzOz NzOs
HCI NaOH H,O + NaCl 14:16 14:32 28:16 28:32 28:80
1:1 1:2 2:1 2:2 2:5

Antoine Lavoisier Joseph proust
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Law of Conservation of Mass ¢olldAlal 20T &HI fAaa

This law was put forth by Antoine Lavoisier in 1789.

Law of conservation of mass states that mass can neither be created nor destroyed in a chemical reaction.

G dATel EefUT ohl fodel hadl & fas eTaTdfeich Ufdfchdr & GotdiTel ol of dl Julol fhdT AT ddhdT & 3iie of &l fastrer faadm il dchdr 8|

I A 4
' ' r.\\ y
N P

- = i I

’\*—w\’\ - e — ‘

e S I

I

I

I

I

CH, 20, CcoO, 2H,0
Methane Oxygen Carbon dioxide Water
169 2*32g 44g 2*189 Solid water = ice Liquid water

\_\/’/ \_\ﬁ/ 100g Reactants 100g Product

80¢g 80g



Law of Constant Proportion f&RIZ 3fe[UTd &1 faga

Sr a1 g1 & 3ifekeh dcd ga1el SISl o TSl 3foluld & AVIG &1d & Seldl
his b olal Usdl fob TN dhgi & 3T AT s fdvddal dare fahan

Two or more elements are always present in the same proportions

by mass no matter where the compound came from or who

prepared it.

This led to the law of constant proportions o 0
which is also known as the law of definite == - - O 2 - -
proportions. This law was stated by Proust as / = O | C 0 O O O C
“In a chemical substance the elements are o
always present in definite proportions by
mass .

NO NO, N,O N,O, N,Ox

14:16 14:32 28:16 28:32 28:80
1:1 1:2 2:1 2:2 2:5
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Atom

John Dalton was born in
a poor weaver'’s family in
1766 in England. He
began his career as a
teacher at the age of
twelve. Seven years later
he became a school |
principal. In 1793, Dalton
left for Manchester to
teach mathematics, John Dalton
physics and chemistry in

a college. He spent most of his life there
teaching and researching. In 1808, he
presented his atomic theory which was a
turning point in the study of matter.
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"~ 6 DALTON'S ATOMIC THEORY

Although the origin of the idea that matter is
composed of small indivisible particles called ‘a-

tomio’ (meaning, indivisible), dates back to the
time of Democritus, a Greek |
Philosopher (460-370 BC), it
again started emerging as a

result of several experimental
studies which led to the laws

mentioned above.

In 1808, Dalton
published ‘A New System of

Chemical Philosophy’, in
which he proposed the tollowing

John Dalton
(1776-1884)

1. Matter consists of indivisible atoms.

2. All atoms of a given element have identical

properties, including identical mass. Atoms
of difterent elements ditfer in mass.

3. Compounds are formed when atoms of
different elements combine in a fixed ratio.

4. Chemical reactions involve reorganisation
of atoms. These are neither created nor

destroyed in a chemical reaction.
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1. 3leeol &I Y] fA@Ted (Dalton's Atomic Theory)

o GoI bl Fedell bl Igal 3HeTa] ol b UYTd AU (SIchU8) b dailfolch Gilel sleeal (John Dalton) & 1804 3. & ¢og ol Gl dell

U] et Teh Hoddf@d fade Uedd fabdr fAd sieest &1 ugauiare (Dalton's atomic theory) dgd &l

o After deeply studying the structure of matter, the first (England) scientist John Dalton presented a systematic idea related to the

/,A

—_—

ELEMENYS.,

structure of matter and atoms in 1804 AD, which is called Dalton’'s atomic theory.
ELEMENTS
@ Hydregea 7 O Stientian :f

Hydrogen O Carbon Q Oxygen (D Aot @ Buytes 6
. cnhn @ Ilon Jo
Phosphorus @ Sulphur @ [ron 8 :mm ] % Cch e
bespherus ¢ opper 56

Salghee 3 Lead
Copper Lead Silver @ @ | »
@ Miguesa 2 @ Silver 10

@ Lime %4 @ Gold o
Gold @ Platina Q Mercury (ID Soda 28 ® Platina /g0
@ Poush 4t 0 Mercury 47

THONSAO
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J

Indivisible Atom Atoms cannot be destroy
(Hard Sphere) or created




sTceal &I Yeay] fA@Ted (Dalton's Atomic Theory)

(1) Ycref g1 dcd 3ioich g8 DIl & Foll g filog TeaTu] (atoms) Hed 2|

Matter or elements are made up of many microscopic particles called

atomes.
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particle of an element which cannot be divided and which remains

unchanged during chemical reactions.
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(3) et a<a & @aft yeaTuy, e, 3iTehTe @ 31 IUN A HaATeT €l &1 Udoq
31c59T- 31c59] dedl b USHTUL3H &b HTE d I[UT A feotdl Eldl 1Al atoms of

an element are similar in weight, size and other properties. But there is

variation in the weight and properties of atoms of different elements.




ST <hl TIARTUT g (Dalton's Atomic Theory)

(IV) &I T 1 H 3Tk a7l oh TIHTIT 1ilc'\'ﬁ‘ AT H, Atoms of two or more elements in whole numbers,

ﬁf\ﬁﬁww (1:1, 1:2, 2:3 Wﬁ)ﬁﬁﬂ?ﬁﬁﬁ%ﬁmﬁﬁ@-w (compound atom) LI

pe H =
Helium Hydrogen Oxygen Chlorine ’ :
He H2 02 CI2
S S
S S
S S
S S
16 mass
Sulfur units
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ST ohl TIARTUT g (Dalton's Atomic Theory)

(V) W fﬁ %ﬁ ‘éﬁﬁ ‘Jlﬁ %ﬁ% %lAH h oxygen hydrogen carbon nitrogen chlorine floride
Eﬂﬁﬁ$ ﬁ“ha&qlqﬂu ;Hqﬁ] c |

NH o Co Cj CN CH

compound atoms of the same compound are also the same.

ESIRIINESD WTU\Pﬁ oh! SI1G | SATETTST AT (molecule)

h@ll These compound atoms were later called molecules

J

by Avagadro.

HCN CoH,




ST T UTHTYT {HgT=d (Dalton's Atomic Theory) My
theory states:

(V1) SEATY] SAfeHTEM & ST 6 = 1 ST ST Gkl § 3

1. All elements are made

up of tiny particles called
&t 9 ToRaT ST WehdT 21 AT Sleed H 57 shl SR o1 Atoms.
/2 | | Atom is indestructible i.e. it can neither be [ 3 aroms of a given element are
alike.

created nor destroyed. That 1s, Dalton considered the law

3. Atoms of different elements are
different.

of indestructibility of matter to be true.

4, Chemical changes take place
when atoms link up with or

separate from one another.

AW L.  \ 5 Atomsarenot created or
destrayed by chemlcal
change.

Daltons Model

hydrogen atom

O

XY Een atom
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Y [T ?:h'rtlTFITU\l?:I'I'q’ﬁI'ClTr : Eﬁ'ﬂr - Dalton's law of atomism: flaws

° Wﬁﬁﬂ%W\Iﬁ T ST TN 7 BIdT &2 Why do atoms of the same element have different masses?
® ISTEL0T- GHEATH / 1sotope

H H H

1 1 1

Protium Deuterium Trioum
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Y [T Emtr{mwﬁrm . Eﬁ'ﬁr - Dalton's law of atomism: flaws

* Tsh &l dcdl aE‘T{'HTU\I AT H G T hld &2 Why do atoms of the same elements combine with each other?
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How Do Atoms Exist? eIV & fedd A T&d &€°?

0 Atoms Normally Do Not Exist Independently UgdTU] ATHTId: Eddd &U & 3ifedd & ofgl ¢gd
QThey Normally Exist In The Form Of Molecules. d &THATId: 3{U] & &4 & HAIUIG 2&d &l
QMolecules Are Groups Of Two Or More Atoms Held Together. 3{0] &1 TT &l & 3ffelds UZATUI3{T & g Eld & ol Tb &1 U8 &ld &l

QMolecules Of Atoms Of The Same Type Are Called Elements.. Th gl UchTg & UZATU3T &b U3 bl dcd gl HAldl 8l

+

Hydrogen Oxygen Water

2H, +0,=2H,0



Copper is an element Carbon is an element Helium is an element
Mmade up of Mmade up of Mmade up of
copper atoms only carbon atoms only helium atoms only
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Ancient And Modern Day Symbols Of Atoms Of Different Elements?
fafalsst acdl & ueaATo[3it & Thlat 3 smelfas udie?

John Dalton was the first scientist to use symbols for

/ e S ; AR \§ e o n
» \\ | elements, where each symbol represented a definite arbon OxyEge
aa ar
- : . ~ Hydroge!! O
B/ quantity, specifically one atom of the element. vilel fron
l .s a % ﬁ :P? no ﬁ ﬂ ﬂo PhOSphOruS
) | 2 & Pl @ silver
i @ Lead
U7 fobd, Tigl U Ut Tob fafdd 4T, Ray &y & @ Copper
Q Mercury
Platina
dcd o Tab UATU] bl GRlfdT &l @ Gold @

Berzilius suggested that element symbols be derived

from one or two letters of the element's name.

Sofliosad o A 51 fd dcd Uil bl ded b o111 &
Th T &l 3efel & ool fadT HTell AT
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Origin of Element Names: Element Names are often derived from the place of discovery (e.g. copper from Cyprus). Some

names reflected specific colors (e.g., gold from the English word for yellow).

dcdl o ol 3HReTe I &b ITol & fST WT1d & (A, ATsUH & didl) | H& ofrd fafelse 91 ol gerfd & (Ad, i 291 & fST 3i9ict ereg &
o) |




- The International Union of Pure and Applied Chemistry (IUPAC) 2[& Td 3fe[U<h ¢aIdd fdsiTel o1 siaefecta dg (msgdive)

Symbols Derived from English Names of the Elements

English name

Pl Atoms and Molecules (=HT] 311R 310])

English name

of the element Symbol of the element Symbol
Oxygen 1. Hydrogen H 14. Sulphur S
Carbon O 2. Helium He 15. Chlorine Cl
o ) Hydroget | o e .
@ fron 3. Lithium Li 16. Argon Ar
Phosphorus @ Sl 4. Boron B 7. Calcium Ca
@ @ silver 5. Carbon & 18. Manganese Mn
@ Copper @ = 6. Nitrogen N 19. Nickel N1
. Q Mercury & 7. OXygen O 20. Zinc 71
@ Gold @ Pl 8. Fluorine F 21. Bromine Br
0. Neon Ne 22, Krypton Kr
ements as pro” osed bY | . - - 'Jtp
symbols for some € 110. Magnesium Mg 73 Todine I
Dalton 11, Aluminium Al 24. Barmm Ba
T 12. Silicon S1 25. Cobalt Co
13. Phosphorus P 26. Uramum U
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Symbols Derived from Latin Names of the Elements

English name
of the element

Sodium
Potassium
Iron
Copper
lver
Gold
Mercury
Lead

Tin

SRR

1

RN e

Simbol

Na
K
Fe
Cu
Ag
Au
Heg
Pb
Sn

Latin name of
the element

Natrium
Kalium
Ferrum
Cuprum
Argentum
Aurum
Hydragyrum
Plumbum
Stannum



MOLECULE

WATER - H,0
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Classification of Matter (tIETef Dbl EF’ﬂW“T)

Metallic (enfad®)

4 N
Physical Matter Chemical Matter

( afifdss geref ) K('.:'lwn'e:lﬁﬁ avmm)/

1] solid (31%) Pure Substance
Liquid (29) (2l Teref)
Gas (4 [ arg)
Plasma (T5ToaT)
Bose—Einstein Condensate
(Sr&r-smsecist Heeter) Mixtures
(fetsrom)

Elements

(@) Non-Metallic (3fenfads)

organic (BTdfeid)

4 N
Compounds

(i)
\_ /

Inorganic (3BTdlcip)

Homogeneous Mixture (HFTHT faAS0T)

Heterogeneous Mixture (3&9THT fA3[07)
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fopeft geref (e 3721 ATh) T dg HeHAAH hUT Wl edded HA A T8 AhdT &, HU[ hgoldl &l Tg ol 3efaT 3ifefdh UZATU3T &b erddfoich
G & doldl €l The smallest particle of a substance (element or compound) that can exist in a free state is called a molecule. It

Is formed by the chemical combination of two or more atomes.

4 N
Elements Compounds

GG, (fot<s)
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Atoms YT 341 Molecules 3[U]3il

1 Atoms are the smallest particles of an elementthat  Molecules are the smallest parts of an element or

can participate in a chemical reaction. compound, which exist independently.
TIATY] fareft decd b T BIC BUTEld & vl ciadfalds  370] fobefl dea a1 At & dad BIC A9 &l &, 9l gadd &4
yfafobar 3f o197 & dohd 2l A A Ed &
2 They do not break up during chemical reactions. They break up during chemical reactions.
d TraAfoieh fafchanail & gierel faufed ol gid! d TreTfoieh Ufafeharail o Gielel ¢¢ oiid &
3 They may not exist in a free state. They exist in free forms.

d Tddd HART A oTgl Tbhd & d Tddd &9 A A &l
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Helium Hydrogen Oxygen chiorine known as & diatomic M olecule, instead
H H. O, Ci 15 f oxygen unite into a 1l h number
: 5 5 2 atoms O we get ozone, Oa The
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MOLECULES OF SINGLE ELEMENT
AND THEIR ATOMICITY

p o P .
4 . A
4 i
i : '
3 !
] \
L 1
]
I i
i { :[
\ o
\ o
X h ‘;//
""\s«; o - ” \\_;_'\_ < . 7__\,‘»‘"';(

Helium Hydrogen Oxygen Chlorine Sulfur

H H, O, Cl Sg
1 2 2 2 8



Table 3.4 : Molecules of some
compounds

Water Ammonia Carbon dioxide Methane

&«

Compound Combining Ratio
Elements by

Mass
Water (H,O) Hydrogen, Oxygen 1:8
Ammonia (NH,) Nitrogen, Hydrogen 14:3

Carbon
dioxide (CO,)  Carbon, Oxygen 3:8
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MOLECULES OF COMPOUNDS

Ammonia Carbon dioxide Methane

@ ¢ ¢
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&9 dwd U] & Y A UTC WId & Sdfdb B d<d UZATU] & &9 A &l 9Te ATd §, 7

Some elements are found in the form of molecules while some elements are found only in the

form of atoms, why?

He H H
Helium Hydrogen Chlorine
He H2 c'z
S S
S S
S S

Sulfur
Sg
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YRATO[hdT (Atomicity)
307 & 3UfeRld YSATU3AT ol & bl 3&T U] ohl TZHATU[chdT (Atomicity) Thed &l The number of atoms present in @

molecule is called atomicity of that molecule.
(1) TH UedHIU[h (Mono Atomic) - Ar, He, N, Cu, Ag

(2) fgueatuah (Di-Atomic) -02, Cl2, Br2, N2, HCI

Non—Metal AY g()n M ono atOmiC

(3) TAUCATUISE (Tri Atomic) -O, CO,, SO, Hehuen Diatomic

Oxyg N Oistomie

(4) IqILHTUID (Tetra-Atomic) - Py, H,0,, NH, Hydros Diatomic

trogen ,

, N g DiatomicC

(5) FEUSHIUID (Poly Atomic) - S, H,SO, HPO Chlorine

ra-atomic
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HTUST HSb (lon)
ATV Yol dTg[ddl hel A Soraiol dFTdhe IT AgUT e HTdfeld gl ATdl &, 8o 3HTdfeld hUTl bl 3iTUcl had &l U &l Yhld b

gld &-
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Table 3.6: Names and symbols of some ions

Vale- Name of Symbol Non- Symbol Polyatomic Symbol
ncy ion metallic ions

element
1. Sodium Na* Hydrogen H* Ammonium NH;
Potassium K* Hydride H Hydroxide OH"
Silver Ag* Chloride Cl Nitrate NO,
Copper (I)* Cu” Bromide Br Hydrogen
[odide [ carbonate HCO,
2. Magnesium Mg?* Oxide O* Carbonate CO,*
Calcium Ca?* Sulphide S2 Sulphite SO,
Zinc Zn?** Sulphate SO,*
[ron (II)* Fe?*
Copper (II)* Cu?*
3. Aluminium Al Nitride N*=- Phosphate PO,

[ron (II1)* Fe3*
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3. Formula of carbon tetrachloride

1. Formula of hydrogen chloride Symbol C Cl

Symbol H Cl Valency 4 1
>< Formula : CCl,
Valency 1 1
Formula of the compound would be HCI. For magnesium chloride, we write the
symbol of cation (Mg**) first followed by the
2. Formula of hydrogen sulphide symbol of anion (Cl). Then their charges are

criss-crossed to get the tformula.

Symbol H S

4. Formula of magnesium chloride

Valency 1 2 Symbol Mg><{31
]1-

Formula : MgCl,

Formula : H.,S Charge 2+
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Table 3.6: Names and symbols of some ions

Vale- Name of Symbol Non- Symbol Polyatomic Symbol
ncy ion metallic ions

element
1. Sodium Na* Hydrogen H* Ammonium NH;
Potassium K* Hydride H Hydroxide OH"
Silver Ag* Chloride Cl Nitrate NO,
Copper (I)* Cu” Bromide Br Hydrogen
[odide [ carbonate HCO,
2. Magnesium Mg?* Oxide O* Carbonate CO,*
Calcium Ca?* Sulphide S2 Sulphite SO,
Zinc Zn?** Sulphate SO,*
[ron (II)* Fe?*
Copper (II)* Cu?*
3. Aluminium Al Nitride N*=- Phosphate PO,

[ron (II1)* Fe3*
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(a) Formula for aluminium oxide:

Symbol Al O Symbol/
><2 Formula Na

Formula : Al,O,

Charge 3+

Charge 1+
Formula : NaNO,

(b) Formula for calcium oxide:

Symbol Ca O (d) Formula of calcium hydroxide:
Symbol/ Ca OH

Charge 2+ ><2- Formula ><
2+ 1-

Here, the valencies of the two elements Charge
are the same. You may arrive at the formula Formula CH[OH]E
Ca,O,. But we simplify the formula as CaO.
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Table 3.6: Names and symbols of some ions

Vale- Name of Symbol Non- Symbol Polyatomic Symbol
ncy ion metallic ions

element
1. Sodium Na* Hydrogen H* Ammonium NH;
Potassium K* Hydride H Hydroxide OH"
Silver Ag* Chloride Cl Nitrate NO,
Copper (I)* Cu” Bromide Br Hydrogen
[odide [ carbonate HCO,
2. Magnesium Mg?* Oxide O* Carbonate CO,*
Calcium Ca?* Sulphide S2 Sulphite SO,
Zinc Zn?** Sulphate SO,*
[ron (II)* Fe?*
Copper (II)* Cu?*
3. Aluminium Al Nitride N*=- Phosphate PO,

[ron (II1)* Fe3*
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(e) Formula of sodium carbonate:

Symbol/ v o

Formula ><
9-

Charge 1+

Formula : Na,CO,

In the above example, brackets are not needed
if there is only one ion present.

(f) Formula of ammonium sulphate:
Formula NH, o0,

Charge 14 ><2_

Formula : (NH,) SO,
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we use the word formula unit for those
substances whose constituent particles are
ions. For example, sodium chloride as
discussed above, has a formula unit NacCl. Its
formula unit mass can be calculated as—

1 x23+1x35.5=585u

Example 3.2 Calculate the formula unit
mass of CaCl,.

Solution:

Atomic mass of Ca
+ (2 x atomic mass of Cl)

=40+2x355=40+71=11114

1. Calculate the molecular masses
of H, O, Cl, CO, CH, CH,
C,H, NH, CH,OH. -
Calculate the formula unit
masses of ZnO, Na O, K, CO,,
given atomic masses {;}‘Z}t =65 U,
Na=23u K=39u C= 12 u,
and O = 16 u.

N

3.5.3 MOLE CONCEPT

Take an example of the reaction of hydrogen
and oxygen to form water:

2H,+ O, — 2H,0.

The above reaction indicates that
(i) two molecules of hydrogen combine
with one molecule of oxygen to form

two molecules of water, or
(ii) 4 u of hydrogen molecules combine
with 32 u of oxygen molecules to form

36 u of water molecules.

We can infer from the above equation that

the quantity of a substance can be
characterised by its mass or the number of

molecules. But, a chemical reaction equation
indicates directly the number of atoms or

molecules taking part in the reaction.
Therefore, it is more convenient to refer to the
quantity of a substance in terms of the
number of its molecules or atoms, rather than
their masses. So, a new unit “mole” was
introduced. One mole of any species (atoms,



(a) Ethyne, C , H ,

(b) Sulphur molecule, S 4

(c) Phosphorus molecule, P , (Atomic mass of phosphorus = 31)

(d) Hydrochloric acid, HCI

(e) Nitric acid, HNO ,

molar mass of C = 12@

Molar mass of H = 1g

Molar mass of S = 32g

Molar mass of P = 31g

Molar mass of Cl = 35.5¢

Molar mass of N = 14g

Molar mass of O = 16g

/
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(d) Hydrochloric acid, HCI

Molar mass of HCI = 1 x Molar mass of H + 1 x Molar mass of CI
=1x1g + 1 x 35.5¢
= 1g + 35.5¢
= 36.59

(e) Nitric acid, HNO ,

Molar mass of HNO , =1 x Molar mass of H + 1 x Molar mass of N + 3 x Molar mass of O
=1x1g + 1 x 14g + 3 X 169
=1g + 149 + 489
= 639
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> —
& [ ] “
e ?
" g =

(a) Ethyne, C ,H,
Molar mass of C , H , = 2 x Molar mass of C + 2 x Molar mass of H
=2x12g + 2 x1g

= 249 + 20

= 269

(b) Sulphur molecule, S g

Molar mass of S ; = 8 x Molar mass of S
= 8X 329
= 2569

(c) Phosphorus molecule, P ,

Molar mass of P , = 4 x Molar mass of P
=4 x 319
= 1249
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Mole Concept

One mole is the amount of substance that contains the same number of particles (atoms/ ions/ molecules/ formula

units etc.) as there are atoms in exactly 12 g of Carbon-12 . Th HIc3 Ucref ol dg 1T & fAdd Uil (TZHATU/ 3TaT/ 30T/ A
SpTSdT 3MTfS) bt ST 3dsit & gl & fAdefl dIdal-12 & B1ds 12 IMH H ULATU Ed &

1 mole ol carbon
atoms

6.022 x 10™ atoms of C 12 g of carbon atoms

1 mole of
hydrogen atoms

6.022 x 10™ atoms of H 1 g of H atoms
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Lorenzo Romano

Amedeo Carlo One mole (1 mol) of a substance contains
Avogadro (1776-1856) _
6.02 x 10° particles of the substance.

He is known for the Avogadros || The number 6.02 x 1023 is called the Avogadro Constant.

hypothesis.Inhonourof hiscontributions,
the number of fundamental particles

in a mole of substance was named as ¥ 607 x 1[:]23

Avogadro number. Though Avogadro Number S ————————————————— Number
didn't predict the number of particles in of of
equal volumes of gas, his hypothesis did =~ 6.02 x 1043 _

lead to the eventual determination of the moles 'll-—__—" Pd rticles

number as 6.022 x 10%° Rudolf Clausius,
with his kinetic theory of gases, provided

s evidence for Avogadro s law. =
] L]
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1 mole of Carbon atoms = 6.022 x 10 #°> Carbon atoms

1 mole of Sodium atoms = 6.022 x 10 %3 Sodium atoms

*1 mole of Hydrogen ions = 6.022 x 10 43 Hydrogen ions

1 mole of molecules of Water = 6.022 x 10 % molecules of Water

*0.5 mole of Carbon atoms = 3.011 x 10 43 atoms of Carbon
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