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Chemistry Units
Derived Units
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ART 1/3

Understanding
Various Concepts
Related To Units.
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PART 2/3

Mass, Volume, Density,
Temperature, Atomic
Mass, Molecular Mass,

Mole Concepts.
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PART 3/3

Molar Mass,

Mass % Of Element,
% Weight,

% Volume,

Mole Fraction,

Molarity, Molality.
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‘UNITS’ & ALCOA™ For Data Integrity

ATTRIBUTABLE
Record Who Performed An Action.

LEGIBLE
Data Must Be Readable Throughout The Entire
Lifecycle Of The Record.

CONTEMPORANEOUS
Documented At The Time Activity.

ORIGINAL
Original Record Or A Certified Copy.

ACCURATE

No Errors Or Editing Without Documented
Amendments. Reliable Data.

COMPLETE

All Data, Including Any Test, Repetition Or
Reanalysis Performed. Data (Records) Must Be
Complete.

CONSISTENT

All Components Of The Analysis Such As The
Sequence Of Events Followed, Are Date- &
Time-Stamped In The Expected Sequence.

ENDURING

A Sustainable Record (Systematically
Documented) In Laboratory Notebooks Of
Validated Systems.

AVAILABLE

Can Be Accessed For Review, Audit Or
Inspection Over The Life Time Of The Record.
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Chemistry Units
Derived Units

All Units Are Absolutely Arbitrary.
The International System Of Units (SI) Is
The Modern Form Of The METRIC SYSTEM.
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Derived Units
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S| Units Have Been Officially Adopted By
Every Country In The World Except BURMA,
LIBERIA & UNITED STATES OF AMERICA (USA).
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There Are Seven Base S| Units.

S| Units Are Recommended & Approved
By IUPAC & IUPAP
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Chemistry Units
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Base S| Units

metre amphere
The metre, symbol ‘m’, is the The ampere, symbol ‘A, is
Sl unit of length. the Sl unit of electric

current.
kilogram kelvin
The kilogram, symbol ‘kg’, is The kelvin, symbol ‘K’, is the Sl unit
the Sl unit of mass. of thermodynamic temperature.
second candela
The second, symbol ‘s’, is the The candela, symbol ‘cd’, is the Sl unit
S| unit of time. of luminous intensity in a given direction.

mole

The mole, symbol ‘mol’, is the SI
unit of amount of substance.
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Derived Units

All Sl Units Are Derived From Seven Basic Sl Unit In The Following Fashion.

2 = %

3 I

1 EE

E = S5 o

o SPEED ACCELERATION WORK 8 O
m/s m/s? NEWTON = JOULE =

N = kg.m/s? J = kg.m?/s?



Unit Systems

Following Three Unit Systems Are Most Widely Used

SYSTEM LENGTH MASS TIME

MKS (SI) metre (m) kilogram (kg) second (s)
CGS (SI) centimetre (cm) gram (gm) second (s)

FPS (Non-Sl) foot (ft) pound (Ib) second (s)

Units
Contents
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SPEED ACCELERATION WORK

m/s m/s2 NEWTON = JOULE =
N = kg.m/s? J = kg.m?/s?
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Unit Systems

Following Three Unit Systems Are Most Widely Used

SYSTEM LENGTH MASS TIME
MKS (SI) metre (m) kilogram (kg) second (s)
CGS (SlI) centimetre (cm) gram (gm) second (s)
FPS (Non-Sl) foot (ft) pound (Ib) second (s)
®
SPEED ACCELERATION WORK
cm/s cm/s? NEWTON = JOULE =

N = g.cm/s?

J = g.cm?/s?

Derived Units
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Unit Systems

Following Three Unit Systems Are Most Widely Used

SYSTEM LENGTH MASS TIME
MKS (SI) metre (m) kilogram (kg) second (s)
CGS (SI) centimetre (cm) gram (gm) second (s)

FPS (Non-Sl) foot (ft) pound (Ib) second (s)

Units
Contents
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SPEED ACCELERATION WORK

ft/s ft/s2 NEWTON = JOULE =
N = Ib.ft/s? J = Ib.fi2/s?



Units Used Frequently For Physical
Measurements In Chemistry Are:

MOLAR MASS

VOLUME MASS % OF ELEMENT

DENSITY PERCENT BY WEIGHT
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ATOMIC MASS MOLE FRACTION

MOLECULAR MASS MOLARITY

MOLE CONCEPTS MOLALITY




Unit-Prefixes As Specified By
International System Of Units (SI)

Prefix MULTIPLYING FACTOR

Scientific Notation

exa E 1 000 000 000 000 000 000 10'8
peta P 1 000 000 000 000 000 105
tera T 1 000 000 000 000 102
giga G 1 000 000 000 10°
mega M 1 000 000 100 v
b=
kilo k 1000 10° -
hecto h 100 102 D
deka/ deca da 10 10! -?,
UNIT QTY UNIT QTY 1 2
deci d 0.1 1077 3
centi c 0.01 102 Q
milli m 0.001 103
micro M 0.000 001 10
nano n 0.000 000 001 109
pico ) 0.000 000 000 001 10712
femto f 0.000 000 000 000 001 10713
atto a 0.000 000 000 000 000 001 10718

When Converting From Lower Prefix To Higher Prefix Multiply With 10™".
When Converting From Higher Prefix To Lower Prefix Multiply With 10",




Some Examples Of Commonly Used

Unit-Prefixes Include.

NANOMETRE NANOLITRE

MICROMETRE

MILLIMETRE MILLILITRE

CENTILITRE CENTIGRAM

DECIMETRE DECILITRE
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METRE LITRE

DECAMETRE DECALITRE

HECTOMETRE HECTOLITRE HECTOGRAM

KILOMETRE KILOGRAM

Derived Units




Equivalence Of Various Pre-Fixes To SI
Unit “metre’” Are As Follows:

exa

peta

tera 2 3
giga ] O ] 0 ] o
mega ‘: decimeltre centimetre millimetre = Y,
kilo c il
— dm S i - c
ecto Q
deca 'I 06 'I 09 ] 01 2 -8 IE
- . L
o micrometre nanometre picometre E 8
centi ”m nm pm Q
illi
§ 10'5 10'8
micro
nano femtometre attometre
pico fm am

femto

atto

These Units Are Commonly Used For Length Measurement In Industrial Laboratories.



Equivalence Of Various Pre-Fixes To SI
Unit “metre’” Are As Follows:

exa

peta

tera
-1 -2 -3
giga ] 0 l 0 ] O
mega ‘: decametre hectometre kilometre = Y,
kilo = e
— | dam hm km S E
ecto Q
deca 'I 0-6 'I 0'9 ] 0'.I 2 -8 IE
N >

deci megametre g|gq metre terametre qh’ 8
centi Mm Gm Tm o

rrjilli ,I 0_] 5 .I O_-l 8
micro

nano petametre exametre

pico pm Em

femto

atto

These Units Are Commonly Used For Length Measurement In Industrial Laboratories.



Equivalence Of Various Pre-Fixes To SI
Unit “gram™ Are As Follows:

exa

peta

o | 10 102 102

mega ‘: decigrqm cenﬁgram milligram b4 N

kilo c m = o

hecto dg g g : g

deca . 1 06 1 09 | 01 2 -§ -E
° ‘ = o

deci microgram nhanogram picogram T O

centi ”g ng P9 2

milli ,I O-I 5 .I o-l 8

nano femi'ogrqm attogram

pico fg ag

femto

atto

These Units Are Commaonly For Mass Measurement In Industrial Laboratories.



Equivalence Of Various Pre-Fixes To SI
Unit “metre’” Are As Follows:

exa

peta
2 Ny 10° 10°
mega ‘: decqgrqm heciogram kilogram b4 N
kilo h k = v
hecto d : g g g : g
deca * 'I 0-6 'I 0'9 ] 0'.I 2 -8 -E

>

i = O

deci megagram gigagram tera.?ram B O
centi Mg Gg g Q
milli ,I 0_ 15
nano pei‘qgrqm exagram
pico Pg Eg
femto

atto

These Units Are Commonly Used For Length Measurement In Industrial Laboratories.



Equivalence Of Various Pre-Fixes To SI
Unit “litre’” Are As Follows:

exa

peta

tera

10 10?

giga

mega ) decilitre centilitre = P
v 3 dt - 5 £
deca | 5 106 10° 1012 -§ %
tec microlitre nanolitre picolitre % 8
pL nL Pl 2

o 1015 1018

nano femtolitre attolitre

pco L al

femto

atto

These Units Are Commonly Used For Volume Measurement In Industrial Laboratories.



Equivalence Of Various Pre-Fixes To SI
Unit “metre’” Are As Follows:

exa

peta

- 10° 102 10

mega " decalitre hectolitre kilolitre 3 .

kilo hL kL c e

hecto d : L : g

deca * | 'I 0-6 'I 0-9 'I 0-] y -8 _E
. : 0

deci megalitre gigalitre teralitre q:, 8

centi ML GI. TI. Q

milli ] 0_] 5 _I O_.I 8

nano pei‘qlii‘re exalitre

pico pl_ EL

femto

atto

These Units Are Commonly Used For Length Measurement In Industrial Laboratories.
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S| Unit

kilogram
(kg)

Sl UNITS

Mdss

The IPK

Cylinder Made Of 90%
Platinum & 10% Iridium

- Kept @ International
| Bureau of Weight &
_ | Measures in France
EHEMISTRY ' ; v is The International
: - 2 ‘ Prototype Kilogram

. - (IPK).




WEIGHT?

Weight Is The
Pull of Gravity
Exerted On A
Body. Other Units

kg.m/s?,
dyne (dyn),
pound-force (lbf),
gram (g), etc.

S| UNITS

weight

Formula

Weight =m X g

‘ = Where,
e\ m = mass &
EHEMISTRY g = acceleration due to

gravity




Sl UNITS

Mass Does Mass Can Be
Not Depend Mass Can Measured
. | On Gravity & Never Be Using
WEIth Is Constant Zero. Ordinary Pan

Everywhere. Balance.

Weight Can

" Be Measured
| Using Spring
Balance Or

CHEMISTRY A Jalnee O




VOLUME? S| Unit

Cubic Metre
(m3)

Quantity Of 3D
Space Occupied

By A Solid, :
Liquid Or Gas. Other Units

Litre (L), Microlitre
(ML), Millilitre (mL),
Cubic Centimetre
(em?®) or (cc), dm3,

anume gallon, barrel, etc.

S| UNITS

Formula

- | Volume =1 Xb Xh

Where,

EHEMISTRY 1V | = length,
¢ > b = breadth &

h = height




In Chemistry Labs,
Smaller Volumes
Are Often
Denoted In mm?3,
cm3(cc) or dm?

A Common Unit
Litre (L), Which Is
Not An Sl Unit, Is
Used For
Measurement Of
Volume Of Liquids.

Units.

volume

e\

When Analysing
-\ Small Quantities Of
Liquid, Units Like

Millilitre (mL),

CHEMISTRY

§ S Microlitre (ML)
Graduated cylinder Pipette Volun;tric—ﬂg( ) A re U S ed .

N A
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