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a- An investigation of the component parts of a whole and their relations in making
up the whole.

JoUS g0 b 30 21321 4T (ond B 31 ot (51 99 41909 S 0 jlw =1 321 Allao g (g 9

b)The abstract separation of a whole into its constituent parts in order to study the
parts and their relations.
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a) Consider in detail and subject to an analysis in order to discover essential features
or meaning.
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b) Break down into components or essential features.
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Excited States

\ \, L S
\ [ b Fromm. 3 /
. 2

e Ground state

“Nucleus
contains protons and neutrons

L1st energy level
can hold a maximum of 2 electrons
in one orbital

- 2nd energy level
can hold a maximum of 8 electrons
total distributed over 4 different orbitals

- 3rd energy level
can hold a maximum of 18 electrons
1 aistrihuted over 9 different orbitals
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Excited state Light (photon)

\ Charged particle

¢ 'Electron

excited states

AE = hv

excitation
emission

ground state
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Separation between nuclei
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Total energy of a molecular state is the sum of:
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THE ELECTROMAGNETIC SPECTRUM

Wavelangth
{in meters)

Size of a
wav:h:ngth

Comumon
name of wave

Solrces

Fraquency
{waves per
second)

Emerqy of
one photon
{electron valts)
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THE ELECTRO MAGNETIC SPECTRUM &L&o 9 J:SJ f c‘ s.p‘ >
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Electromagnetic waves transport I
energy through empty space, stored i 3
in the propagating electric and ?\,
magnetic fields. /

1™ Electric -

i A | field variation

Magnatic field ]
varation is H
perp-end_icu_lar Magnetic
to electric field. l l figkd variation
=
,..-""’I’r

A single-frequency electromagnetic

wave exhibits a sinusoidal variation
of electnic and magnetic fields in
space.
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The probability that
a particle will have

With increasing anergy E, it is prograssivaly
less likely that any given particle will attain
that energy, so more particles will be found
with lower energies. It is assumed that an
unlimited number of particles can occupy
any energy state.

enargy E

e

(E)

E/KT
A

Maxwell-Boltzmann A e

Normalization % Boltzmann's constant k

constant A 4 times the absolute

temperature T. The

The probability for implication of this term
ocoupying a given s that for a higher
enargy state temperature, it is more
decreases probable that a given
exponentially with particle can be found
anergy with energy E.

20

number

As the temperature increases,
more atoms are excited.

Ts

Most are still in the
atomic state.

Minimum

energy for
ionization

S~

e Ty <T,<T,

energy
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Atomic Emission Atomic Absorption
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Spectrograph Fluorescence Spectrograph
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Atomic Absorption Spectroscopy: AAS (03l @i (S b
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Hollow cathode lamp
v

Coating of element

monochrometer

Air nebulizer
Acetylene
sample
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base plug cathode glass shield low-pressure inertgas
[ i
! ~ window
anode glass envelope

The black "getter” spot

Electron and ionic impact on cathode
M(s) — M(g)

M(g) - — — M*(g)

M*(g) — M(g) + hv

Thin lay of cathode material
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dFlame Atomic Absorption Spectroscopy: Flame AAS

Chopper —

&

Sample
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0 Flame AAS (continue)

£ 903 i ol 5 Al St Suiloas 0

——

Burner head
locking ring

Flow spoiler

Auxiliar Sk
u aLy retaining screw

oxidant

Pressure
relief vents

Nebulizer
adjusting knob

Flow spoiler
(Panton plastic)

Sample

capillary l
Nebulizer

To waste oxidant

© 2004 Thomson - Brooks/Cole
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I Burner head

mRequirements:
stable, quiet, long
path-length, “cool”

(H,/air: 2000°C,
C,H./air - 2300 °C)
-Limitations:

- Flashback/

- inefficient




U Flame AAS (continue) el Gillido > 1gi0)

1700 1750
SO eo0
— / SeCOndaFy
combustion
4.0 zone
Intt?rzonal\~
region —

el
-
fouseer)

iy
=

Distance above orifice, cm

Primary
combustion
n/ zone

I.[]E—

15 1.0 r::.sl 0 ||::u.5 1.0 1.5 ,
o - Fuel-oxidant

Burner tip mixture
© 2004 Thomson - Brooks/Cole
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O Flame AAS (continue)

Secondary
combustion
zone

Interzonal
region

Primary
combustion
zone

Fuel-oxidant
mixture

© 2004 Thomson - Brooks/Cole
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Capillary tip \ Burner tip

Fual inlet
u ) Oxygen inlet
. ) j
Capiltary
*\’ Liquid
\semple
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the equation below.

Absorbance = log(l,/1)
where |; = incident intensity
| = transmitted intensity

This expression can be re-written ¢ 30000

Absorbance = abc 25000

where a= absorption coefficient g
& 20000

b = length of the absorpti -4

L

¢ = concentration of abur% 15000

10000

Respons

5000

3&,&&7*20
The amount of light absorbed is proportional to the number of unexcited atoms present.
This has been referred to as the Beer-Lambert law and can be expressed in the form of

Calibration Curve for Compound X

y =1020.38x - 3.50 &

R*=1.00 /

/

/

5 10 15 20 25
Concentration (ug/mL)
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B Jgel

The three essential functions of a mass spectrometer, and the associated components, are:
1- The lon Source:
A small sample is ionized, usually to cations by loss of an electron
2- The Mass Analyzer:
The ions are sorted and separated according to their mass and charge
3- The Detector:
The separated ions are then measured, and the results displayed on a chart
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Pressure in is 10 to 108 torr.



