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Atomic Spectroscopy

absorption spectrum is usually only associated with transitions from the ground state 1o En"hu i‘

*Practically. the ratio of the excited to ground slale atoms is extremely small. Therefore;"The
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U" wslud! epergy states. —
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h = Plank’s constantib 626068 X 10'm L 15 )
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The fraction of free atoms that are thermally exited if governed by a Boltzmann Distribution
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' Boltzmann equation|explain_the relationship between the ground and excited state atoms ) .
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Atomic Spectroscopy

The process of excitation and return to ground
state 1s involved in the two techniques of atomic

spectroscopy. | 1 [ \@)

We measure the energyca_i)gggbﬂi or emitted and
use 1t for quantification process
(2 Sblcd)
Gad | Do Cugind {3 e b5 (&5

Atomic Emission Spectroscopy (AES)
(Flame Photometry)

Pl’ill(:ip]&: Flame photometry is based upon those particles that
are electronically excited in the medium.

“Flame: is the source of excitation energy. (low energy source).

Uses:
Flame photometry is used mainly for the determination of alkali

metals and €asily excited elements(Na, K, Li, Ca, etc.) particularly
in biological fluids and tissues
g5) Sdvmat N G yolal el
25l s ps Wy L9 \]



Flame Photometry
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Flame Photometry
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Flame Photometry

Functions of Flame (cayy <)
e i ) Valal () dencd wusdl & Lbe
L T%Eﬁﬂn}'t‘-lt the constituents of quuﬁ sample into the vapor state. -
Al I T DD S I e
. _ﬂ“ﬁi’e L‘hc cuuitnueuls into atoms or simple molecules:
hle e el

LFI::li:ed-g @© (from flame) —> M + [hv]
: al
3. To electronically excite a frnctﬁ:leﬁ#lr:nf the resulting atomic or

molecular species - (>a29) % ‘
@D Oxidant Max. temp. (“C)
M - @ Propane Air ;':—T-% 1725
=R L.JL%J“‘ﬂ Excitelion _f\ccl}-'lenc Air 2400 chas
The flame is;composed of : lave
né"uel gasand oxidant gag Acetylene Nitrous oxide 3000
' o ; Air 2000

Hydrogen r

- “\s u;:r - .
cs) Sy e Vel ¢RI e Oxygen 2700

r
R
Saci bahon latlec)o Lpa>) m ~de)

" Flame Photometry

T aion Qe By mac Le VL

@Factors affecting intensity of flame emission : PN exvissien ) (s
1-'The concentration of the analyte in solution A s VEL@S

5 . : A . —
il 2- The rate at whfch excited llt{llfls‘ﬂﬁ-! Inrmed. in the flame. Pl 7 A&
' 3. The rate at which the sample is inty oduced into the flame. \5 Gay 2 g

f1=) dpj_.:\ - /
g 4- Temperature of the flame. Loaedle 31D lalod Gughiel S\ B8 Ze w15 s
5-Composition of the flame. emission U gR) 522 351a)) Shp VD) REX
6- The ratio of fuel to oxidant in the flame. walien ¢ e g PR ﬂ)
Rualis Ge el V24 &

7-Solvent used to dissolve the sample. a >
Sl ) Fraled s o £isis

The flame temperature is the most important factor. Increase in
flame temperature causes an increase in emission intensity. This is

controlled by composition of the flame.
Lg‘\s i Mt gy o Mdyel) osxiadle Alle Wilys asgx s o) ¥
Jigh temperature flames should not be used for elements that

sionized easily ¢.g.(Na, K, Li or Ce) However, high  temperature, /ng

are generally
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Flame Photometry ; L 3
if the solvent is

mple: if
Effect of the solvent used to dissolve the sa pﬂlwn dhic process
water the process is slow and if it is [)I“AHIC S

l. b
is fast and emission mtcm.‘.&,“ incre: ncd 'u.S sLa)) uwj i

UB

curves " be
¢ |5 It is therefore very important that mllbrntmn
——

“Aeowl \5) @
;E prepared using thc(_samc t.nlunl_) = b

SLlasl (3 Jany ows  Aromic BPechELo?E\
e
The stochiometric ratio “of fuel to oxidant in the flame must
used, in which hutl@r@me totally consumed.
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Flame Photometrz

The nebullzer burner ‘system |

To convert the test sample into gaseous atoms

INEbIZESp roduce an aerosol of the test solution Sal pheolic danig

in which the mixing between fuel and oxidant flame A
e = Excekukion odpupy alic €
,ﬁ/’y  Types of burner s,ystemJ

Flame |
r1 Pre-mix or Iamlnar flow burner e ] —

(Homogenous tag) Fle L2ty ] H{‘
ozl t DisadvantugesJ | | __[

f Sumple | ! }\ o e NS
Suffers from explosion hazards o .t-ﬁrt\}t,. \alys
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Flame Photometry _

2 To BT B . wes 0180 0L &) patine
[z;mqusumption burner ‘ : HEAe

Three concentric tubes, the sample, fuel LiP A
and oxidant &

1 Advantages l -

1. Simple to “l‘.l_lllllfﬂttlll'te‘m‘ G

2. Allows a total representative sample

to reach the flame ) a5 adsad) 2ty P ———— Oikiant

3. Free from explosion hazards

y\sl é"%'\b +——— Fuel
l Disndvuntngch

arics with different solvents
= [

op i Cani) o L5} G 3 @
Scedd) 1@ A\ wdive  AtPiakion feke e

Flame Photometry
. - 311 FoWd e §ylac wus)
LNon Flame Atomizers | [jud & 50 cssyaf oo

For example: Heated Gravite Furnace

—ASALEED L) SV, o)) 5 G0N 2, Lls  GaasDA\ 05>
Advantages .;.kn}\

' ed) O Lasd) o
1. §mall samples are analysed 5 e O Lo o o
2..1000-fold more sensitive than fMlamesali J'—J_ﬁ\uao Ualp o L
3.Oven is adaptable to determ ination of solid samples.

Disadvantageq:ﬁﬂ‘i Lentominabion. Lo sz ©pd =9

1.” Low accuracy 2. Low precision
2. -More ionic interferences due to very high temp.
o Soriatinde® wdle Sslp wip 0o LS



__Flame Photometry

\ Monochroma{qrs \

[ Detector_f ‘

As in UV

Films or phntomultiplicrs

LAnaIytlca! technlque—l

Choice of the wnvelcngll ofimaximum sensitivity and minimum
interferences

spectral

o ls 351 wmb) O ety oY «

2. Sample nlennntm fudm,\m L v »p)) oSi Udad @ b rgdl S

a. Itis very important to obtain the sample in a form nl'miulmn where the spectral

and chemical interferences are absent auialp)) O s AL oo E"J-ﬁ
Jolxe dac'y O mes e ."" baas s (B

emineralized distled Water and
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Because of th

re to he uch because of

ais o)\ e\l AU

Q

1;1{"‘ very dilute Solution, it is advisable to dilute the

solution just I_';__LIH'tL use.
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Flame Photometry

Chemical interferences:

can often be overcome by simple

dilution with a suitable reagent solution e. gg
. NBDEARSONIEG for the determination of Calcium in order to

prevent interference from plmsph.lte
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3. Standard curves
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Flame Photometry; ="~

3. Qualitative analysis el by e 5N =yl n

2l )2 393 argszd) ~oUd e Llame fhotomelr
—alu useful mostly

The presence of certain
5 can be detected by the use ol a filter or monochromator.
Advantages and disadvantages s> J5% Aman 22 .:_aL...:.(—J

Ihe method is not as reliable as hu alomic emission bDLLlIﬂHLOI]lL
methods, but it igfast and simple. BELBGIANL LS Siay

*-"‘_,\?‘J\U‘\J Sy .u-i_rEJ‘s cS i Choble s Ml ¥
4. Quantitative analysis

To perform quantitative analysis, the sample is intr oduced into the

flame and thaintensity of radiation 1s measured) The concentration

of the emitting substance is then calculated from a calibration curve
or using standard addition method.

eler

Flame Photometry )

| _ Application of flame pholumulrv in pluu maceutical dllsll‘\f‘\l'i

I. ‘Metals are major constituents of several pharmaceuticals such as dialysis
G“*'-\}‘vﬂ"— solutions, lithium carbonate tablets, antaci !s and multivitamin - mineral

> * tablets. Ly biPilcw dl‘t:&,t'(— =
2. f'I'lle elemenw Ca, Al and Zy%)@inu, the most common ~

‘elements subjected to pharmaceutical analysis™ using flame emission
gtechmiquesy -, ') o'P § pN) b pPUady f 2F
AR
3. ¢Sodium and potassium levels in biological fluids are difficult to analyze by
Aitrimetric, or caln&m lechmques Their analysis is very important for
control o fm usion an dmlxsns solutions which must be carefully monitored

to maintain proper electrolyte h.ll-.mce.g 15 aleiiey w3 ale @

RO\ =l "
Advantages > Vo Gal\a o2 59p3)

1. Flame emission is thesimplest and least expensive technique.

2. The analysis may be carried out without prior separation as other
components such as dextrose, do not interfere.
il




olves the study of the absorption

Atomic Absorption spectroscopy inv
s in the gaseous state.

of radiant energy by neutral (ground ! state) atom

l Instrument components 1
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