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Gas Chromatography

In gas chromatography, the sample is vaporized on to head of
chromatographic column possessing stationary phase and then
eluted by the flow of an inert gaseous mobile phase. In contrast
to most other types of chromatography, the mobile phase does not
interact with molecules of analyte it only transport the analyte
molecule through the column. Two types of gas chromatography
are encountered: gas solid chromatography (GSC) and gas liquid
chromatography (GLC). Gas solid chromatography uses a solid
stationary phase on which retention of analytes is the consequence
of physical adsorption. Gas liquid chromatography is based upon
the partition of the analyte between a gaseous mobile phase and
liquid phase immobilized on the surface of an inter solid.

Gas liquid chromatography is most common; in which mobile
phase is inert gas commonly called carrier gas. The stationary phase
is high boiling liquid present as a coating on granular particles
(support) packed in a column. Here, a component of the sample
volatilize and carried to the column by the carrier gas and transported
through down the column at different rates depending upon the
physicochemical properties of the substance to be gas
chmr.n.atngraphcd, liquid substrate solid support and the operating
conditions of GC apparatus. When a component of the sample
finally reaches the end of column, it passes through a differential
detector and so recorded as peak on a chart paper. The position

254
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of is measured in terms of jtg retem?;a: :;*:‘;:it of the Compop,
" frequently used to describe retentiop € colump, ; ent

ention volume, are retentjy,, “m;;m'd

Retention time (t;) is defined as t n

mglccule of component to pass from
column to the detector. It may be det
by measuring t!m distance from th
maximum C (Fig 20.1) and multip|
the records speed.

:1; t!rr{e FCquired by ap avera

€ Injection pojng through
enm.ncd froma chromatg “
€ point of injection Ato Emﬂll
ying this valye by reciproczif

Retention volume (v, ) is defined as the volume of
necessary to carry an average molecule of
the point of the retention time by the gas fI

carrier gag
the component from

oW rate of carrier,
Due to prevalence of many operating variables of GC apparatus

which influences the retention data, most substances are best

identified by determining relative retention (o) which is defined by
the equation.

X, —X
ﬂ=2 a

X)— Xy

X, X, and x, represent the retention from the point of inj ection
measured in distance on the chromatogram to the peak maximums

A = Point of injection

B = Air peak
C = Peak maximum
h = peak height
W W = peak widih at half height
AC = Retention
A "
A B C
Recorder speed

Pl AR d Mee abearmatnnral
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of the test drug standard such as n-pentane and inert compgyp, |

such as air respectively

Instrumentation
It consist of following components :

1. Carrier Gas Supply
Carrier gases must be chemically inert. These include helium, argon
nitrogen, carbon dioxide and hydrogen gases. The choice of cam'.;,l
gas is often dependent upon the type of .dctcctur which is useq
Associated with the gas supply are pressure regulators, payzes |
and flow meters. In addition, the carrier gas system often contajns
a molecular sieve to remove water or often impurities. The flow
rate is generally controlled by a two stages pressure regulators
fixed at the gas cylinder. Inlet pressures of gas of usually ranges
from 10 to 50 psi which give the flow rate of 25 to 150 mI/min with
packed columns and 1 to 25ml/min for open tubular capillary
columns. Flow rate can be controlled by a rotameter or soap bubble ;
|

meter at column head.

Rec.:order_-——--
Syringe ~ Detector Elgctrm{

Two-slage Flow \'—
pressure cantrnl!er
regulator Rotometer \ e

Flow

splitter
. Carrler ) \.CID_/

ges Column
supply

Column oven

Fig. :‘0.2. Schematic diagram of instrumentation for gas chromato-
graphy. Scanned with CamScanner
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o nCrease the column efficiency, g,

= gclec“?d and introduced as a ¢ ph;g* ;‘ifablc size o
over sized samples causes bgﬁa—baﬁﬁpﬂur. The slow i:

(yarious components of a mixtyre ening and po "Wection

] - . N Thc .l. nr rESOl W
n u
ampiﬂ injection involves the use of : mtﬂst CoOmmon melhu:m;'

i aseous S . -
hqu‘d . gt fl hal'l'lple ':hrough a silicone ryubh e 10 Inject a
geptum 1t a flash vaporizer port located at lhei: diaphragm o

(Fig: 10.3) the sample port is ordinarily about 50° cad of colum
Y about SO°C above the bl

.t of least volatile co:mponentof the sample for ordi
column. The sample size vary from a few tenth ﬂfr:;zg E:lalﬂical
erto 20

mL In packed column. Capillary colum :

1. Analytical Column

Two general types of column are encountered in gas
chromatography. &

Syringe
Septum
Aubber septum g purge outlet
Syringe q
needle AP =025 psim”
flow rate
vaporization +—=7 |
chamber | [: |}
b= carrier
gas
Zero dead
yolume
connector
Column
__ ~f vaporizer direct inject

Scanned with CamScanner



258 Pharmaceutical Analysis

(i) Packed column

(if) Open tubular or capillary column

To date, the vast majority of gas chromatographic analysis hag
been carric::l out on the packed column currently. However, this
and suggesting the replacement of

situation is changing rapidly,
fficient open tubular column,

packed column by the more € .
Chromatography columns vary i length from less than2 m to

50 m or more. They arc constructed of stainless steel, glass, fused
silica or Teflon. In order to fit into an oven for thermostating, they

are usually framed as coils having diameters of 2—4 mm.

Column temperature
riable that must be controlled

Column temperature is important va
to within tenth of a degree for precise work. Hence, the column
is ordinarily housed in thermostated oven. The optimum column

temperature depends upon the boiling point of sample and degree
of separation required. Roughly, a temperature equal to or slightly
above the average boiling point of a sample results in a reasonable
elution time (2 to 30 min). For samples with a broad boiling range,
it is often desirable to use temperature programming in which
the column temperature is increased continuously in regular fashion
or in stepwise as the separation proceeds (Fig. 20.4)

In general, optimum resolution is achieved with the minimum
temperature but there is an increase in elution time and therefore
the time required to complete an analysis at the low temperature.

Packed columns

Column tube, made of stainless steel, copper, aluminium or teflon
are densely packed with a uniform, finely divided packing material
(usually diatomaceous earth) or solid material (fire bricks). These
materials are coated with a thin layer of (0.05 to 1 pm) of the
stationary phase. The efficiency of a gas chromatographic column
increases rapidly with decreasing paniéle: diameter of the packing.
The pressure difference required to maintain a given flow rate of
carrier gas however varies inversely as the square of the particle
diameter. This relationship has restricted the use of small sized
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® . t
chromatography because it 15 NO

particles employed in gas ¢ ater than about
convenient to use pressure di
50 psi. As a result, the usual suppo
(250 to 170 pum) or 80 to 100 mesh (17010

d ine
column is best for large scale but slow an

les are 60 10

rtic
o 149 pm). The packed
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Open tubular column

Due to relatively low viscosity of the mobile phase in GC
contribution of solute diffusion to band broadening can be
substantial. In an effort to reduce the volume with in which solyen,
can diffuse, narrow diameter column are uscd frequently. A small
increase in efficiency has been achieved by using a tube of | mp,
diameter: Greater increase in efficiency can be increased with the
capillary column. These are tubes of glass or highly purified fused
silica with internal diameter of 0.2 to 0.75 mm. The liquid phase
is kept within this column in either two ways. Accordingly, these

are classified as:
(i) Wall coated open tubular (WCOT) columns : In this, the

stationary phase is deposited as an extremely thin layer
directly on the inner surface of the tube. This may be either

as a film or more frequently by bonding chemically tothe |
wall of the capillary column. The latter method is |

advantageous since it prevents bleeding or loss of the liquid
phase due to its volatility at elevated temperature.

wCcoT SCOT
Support particles
(diatomaceous
Immobilized liquid 1 um earth) 30 um

(i) Support coated open tubular (SCOT) columns : In this
inner surface of the tube is lined with a layer of inert support
such as diatomaceous earth in which stationary phase is
coated. Because of irregularity of the support particles,
the surface area of the SCOT column is larger and more
stationary phase, therefore is available to interact with the
analyte. However, the mechanics of packing, this column
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Jue to less efficiency ot used as ofien a¢ WCo

A T type

Recently, a new type of WCOT eoly
mn w

Fused Silica Open Tubular (FSOT) cmﬂs devised - the
umn,

—

Polyimida coating
Fused silica lube

Chemically bonded
slalionary phase

Cross-section of a fused silica open tubular column

These have much thinner wall
: s than the glass capi
columns, and are given s.trcnglh by the poI3.rgimidt:c::lti':zlltli;:twr
'ghhesehcoiurﬂns Erc flexible and can be wound into coilgs.
ey have the a vantages of physical strength, flexibili '
and low reactivity. ngth flexibilly

4, Stationary phase
The desirable properties for the immobilized liquid phase in gas

liquid chmmamgraphy column include.
(i) Low volatility (ideally boiling point of the liquid should be

atleast 100°C higher than the maximum operating
temperature for the column).

(1) Thermal stability

(i) Chemical inertness
(iv) Solvent characteristics (suitable for p

for separation)

Table 20.1 lists the most widely use€

both packed and open tubular gas chromate
ive of the stationary phases me

artition coefficient

d stationary phases for
graphy column in order
ntioned in

of increasing polarity. F
Table 20.1 are polydimethyl silioXane> haying the general SCte
~ -
R A A
1 l o | '-—ﬁ
H-—?‘n—-o—-—— -—-E‘lal—*o—" -
R
R L R n

4
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Table 20.1. Some common stationary phases for 8as - liquig chr
tography ma.

Stationary phase Common  Maximum  Commgn ————

frade temperature applicatiop
name °C

—
Polydimethyl siloxane OV-1,SE-30 350 General.py fpose

nonpolar  phae..
hydrocarbons: poly.
nuclear aromatics

drugs: steroids:

PCBs
Poly (Phenylmethyl- OV-3,SE-52 1350 Fatty acid methy|
dimethyl) esters; alkaloids:
siloxane (10% phenyl) drugs; halogenated
compounds
Poly (phenylmethyl) OV-17 250 Drugs; steroids:
siloxane (5% pheny!) pesticides; glycols
Poly (Trifluoro- OV=-210 200 Chlorinated; aroma-
propyldimethyl) tics; nitroaroma-
siloxane tics; alkyl-substi-

tuted benzenes
Polyethylene glycol  Carbowax 20M 250 Free acids; alcohols;
ether, essential oils:

. glycols
Poly (dicyanoallyl OoV-275 240 Polyunsaturated
dimethyl) siloxane fatty acids; rosin
acids; free acids;
alcohols

In the first of these polydimethyl silioxane, the methy! groups
are present in place of R groups giving a liquid that s relatively non
polar. In other polysilioxanes, shown in Table 20.1, fraction of methyl
groups is replaced by functional groups such as phenyl (-C¢H),
cyano propyl (=C,H,CN) and trﬂurﬂprf;:pj:fl (_CJHQCFQ- These
substitution increase the polarity of the liquids to varioys degrees.
The fifth entry in Table 20.1 is a polyethylene glycol having the

re.
S HO-CH,-CH,<(0-CH,-CH,) ~OH
It is widely used for separating polar species. |
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Non-polar stationary phases are for non.
: polar an
art used preferent!ally. Polar Stationary phase are b:gl::. e
qnalytes, they retain preferentially in the cofump r polar

Adsorption on column packings or caplillary walls

A problem that has decreased the efficiency of gas chromatography
from its inception is the physical adsorption of polar or polarizable
analyte species, such as alcohols or aromatic hydrocarbons. on the
silicate surfaces of column packings or capillary walls. Adsorption
results in distorted peaks, which are broadened and often exhibit
a tail. It has been established that adsorption is the consequence
of salinol groups that form on the surface of silicates by reaction
with moisture on the surface of silicates. Thus a fully hydrolyzed
silicate surface has the structure.

H OH
\1’&\1’0\1):0\3?1

| 1%

The SiOH groups on the support surface possess a strong afﬁpity
for polar organic molecules and tend to retain them by ad?urptu?n.

Support materials can be deactivated b‘y ‘r_:almnalmn “_ruh
dimethylchorosilane (DMCS). The reaction is represented as:

iy Rk
—\FDH.*- Cl—=Si—Cl —» _-SL—-O—-SI-—CI + HCI

b, Nl

loride is replaced by
H-'l

/B s 1

|
—§—0—C—Cl+eCHOH  —§i—0—C—0CH, +HC
N\ N\
H, Hy

Upon washing with alcohol, the second ch
a methoxy group that is :
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Salinized surfaces of column packings may still show
adsorption, which apparently arises form metal oxide im
the diatomaccous carth. Acid washing prior to salinization reMoyes
these impurities. Fused silica that is used for manufacturing open
tubular columns is largely free of this type of Impurity, A 2
consequence, fewer problems with adsoption are encountered wj,
fused silica columns.

Pufilies in

The use of solvent as stationary phase

A number of solvents have been proposed as station ary phases in
the course of the development of gas liquid chromatography bu
only a dozen or less are sufficient for most of the applications, The
proper choice among these solvents is often critical to the success
of a separation. Qualitative guidelines exist for making this choice,

but in the end, the best stationary phase can only be determined
in the laboratory.

The retention time for a solute on a ¢olumn depends upon its
partition ratio which in turn is related to the chemical nature of the
stationary phase. Clearly, to be useful in gas-liquid chromatography,
the selection of immobilized liquid to be used as stationary phase
depends on its ability to generate different partition coefficients for
different solutes. In additio s however, these ratios must not be
extremely large or extremely small, because the former leads to

prohibitively long retention times and the latter results in short
retention causing incomplete separation

Bonded and crossed linked sta tionary phases

Bonded involves attaching a monomolecy
phase to the silica surface of column by a
commercial column, the nature of reaction is ordinari ly proprietary.
Cross linking i?' carried out in situ afier a column is coated with
one of the polymer listed in Table 20.1. Ope way of cross linking
is to incorporate a peroxide into original liquid. When a film is heated,
reaction between the methyl group in polymer chain is initiated by
a free radical mechanism. The polymer molecules are then Cross
linked through carbon to carbon bond. The resulting films are less

llar layer of stationary
chemical reaction. For
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h derablymgter chemic

o “1 il Cﬂn§1d?wﬂ C;hf:mical Stability thap

been initiated by enclosing.

chiral stationary phases

Erantiomers can be separated by making two approaches, In the
first. derivatives :af analyte with an optically active rcag;:-m are
ormed. It results in production of a pair of diester isomers that can
be Sepnrated on a chiral column. The alternative (second) method
i« 1o use a chiral liquid as the stationary phase. A number of amino
acid derived chiral phases have been developed for the purpose.
The structure of one of these liquid that has been used for separation
of optically active amino acids is presented here.

H

ﬁ CI-{T—CH,

CH. NH CH,
/C N \2/ \r:-/——cHal
CH I N\

s o 0 CH
/ o ot \:H3 3

Film thickness

" . t
Commercial columns are available having sttallnnan' }I::::f:ni?:e
vary from 0.1 to 5 pm. Film thickness primarily affect

character and the capacity of column.

5. Detectors

There are number of detectors used d'lH'll
chromatography but here, the most widely either mass

led with
Sometimes, gas chromatographs are c0UP

the spectral
; eters. Here,
spectrometers or infrared spectrophoto™ of analytes at the

ce "
device serves not only to detect th? appearan abou[theiridcﬂ“ﬁ'-
end of the column but also pro':'idcs information
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Characteristics of the ideal detector
The ideal detector for gas chromatography has the fﬂllnwing
characteristics: .

(1) Adequate sensitivity: The sensitivities of the detectorg
we are about to describe differ by a factor of 107. Yet
are widely used and are clearly adequate for certain task:
the least sensitive are not, however, satisfactory for certain
applications. In general, the sensitivities of modern detectors

lie in the range of 10~% to 10-'3 g analyte.

(2) Good stability and reproducibility.

(3) A linear response to analytes that extends over several
orders of magnitude.

(4) A temperature range from room temperature to at least
400°C.

(5) A short response time that is independent of flow rate,

(6) High reliability and ease to use : To the extent possible,
the detector should be foolproof in the hands of

inexperienced operators.
(7) Similarly in response towards all analytes or alternatively

a highly predictable and selective response towards one or
more classes of analytes.
(8) Nondestruction of the sample.

Flame ionization detector

The flame ionization detector (FID) is one of the most widely used
detectors in gas chromatography. It is used with a burner such as
th_at shown in Fig. 20.5. The effluent from the column is mixed
with hydrogen and air and then ignited electrically. Most organic
compounds, when pyrolyzed at the temperature of a hydrﬂgﬂﬂfﬂir
flame, produce ions and electrons that can conduct electricity
through the flame. A potential of a few hundred volts is applied
across the burner tip and a collector electrode located above the
flame. The resulting current (~ 10-12A) is amplified for the
measurement,.

- Scanned with CamScanner



Gas Chrnmatngraphy 267

Flame Removable
jonization collector
detector ~——— Collector
holder
Insulator
Collector
assembly
nut
| ir
H flame 'l
air 5 J
Grounded
jet —H
Inside
oven wall
i
Exit end
of column

Flg. 20.5. Diagram of flame ionization detector.

fions
understood process, 2lthou ghitis observed tl;at t::F rr::!rl!ll:::l‘ :arhon
produced is roughly proportional to thf: num er e spons
atoms in the flame. Because the flame {nn1zatlnn e B of
to the number of carbon atoms entering the detec tmE i
time, it is a mass sensitive, rather than a cunct.;nlrzdmmage e
device. As a consequence, this detector hilf‘l l:: " e effect on
changes in flow rate of the mobile phase ha

detector response. n, and amine,
Functinnr;)gmups, such as carbonyl, almhﬂl:rl;:?ﬁake the FID
yield fewer jons or none at all in a flame.. ensit
unsuitable. In addition, the detector Y ;E and
noncombustible gases such as H,0, CO» mgst useful genera!
Properties make the flame ionization dE}ECIDr ales including those
detector for the analysis of most organic samp’=>:

xides of
that are contaminated with water and the ©

ive toward
his
NO, T

nitrogen an
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ame ionization detector cxhlhns?a high Sensitiyiy,
inear response range (~10°), and low nojg, |
and easy to use. It causes destruction of sampy,

The fl
(~10-13 gs), large |
is generally rugged
which is main drawbacks.

Thermal conductivity detector (TCD)

Its application is based upon changes in the thermal conductivity
of the gas stream due to the presence of analyte mnltj:cu]cs. This
device is sometimes called a katharometer. The sensing elemen
of a katharometer is an clectrically heated element whose
temperature at constant electrical power depends upon the thermg|
conductivity of the surrounding gas. The heated element may be
a fine platinum, gold, or tungsten wire or, alternatively, a
semiconducting thermistor. The resistance of the wire or thermistor
gives a measure of the thermal conductivity of the gas; in contrast

to the wire detector, the thermistor has a negative temperature

coefficient. Fig. 20.6 is a cross sectional view of the temperature

sensitive elements in a thermal conductivity detector system.

The Fig. 20.6 shows the arrangement of detector elements in
a typical detector unit. Two pairs of elements are employed, one
pair being located in the flow of the effluent from the column and
the other in the gas stream ahead of the sample injection chamber.
(These elements are labeled “Sample” and “Reference” in Fig.

— Flow out

4
|

Flow In
Fig 20.6. Thermoconductivity detector cell.

fu

NN
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Thermionic detector or nitrogen phosphorus detector
hermionic detector (TID) 1s selective towards organijc
The the hosphorus and nitrogen atoms. s response

ounds containing p i .
mmphnqphnruq atom Is appm:n:lmnn:l}' [0 times greater than 1o g
“:‘I:nzcmtamm and 10* and 10° larger than a carbon atom. Compared
nItrog i

with the flame ionization detector, the thermionic detector js

approximately 500 times more sensitive for compounds containing

phosphrous and 50 times more sensitive [ ml' nitrogen atom hu.ariqg
species in comparison to FID. Due 1o t'h:s fact, the Ih_n:rr.mmmc
detector is particularly useful for detecting and determining the
many pesticides tha contain phosphorus atom.

A thermionic detector is similar in structure to the flame detector
shown in Fig. 20,5, The column effluent is mi'xt:_ci_'.\'llt_l'h}*drngcn,
passes through the flame tip assembly, and 1s lg.l'lllﬂd._ ! he hot gas
then flows around an electrically heated rubidium silicate bead,
which is maintained at about J8@WV with respect to the collector.

The heated hcad forms plasma having a temperature of 600 to
800°C. It produces usually large numbers offions from phosphorus

— or nitrogen resulting in generation of large ion currents results,
which are useful for determining compounds containing these two

elements.

270

Electron Capture Detector

Electron capture Detector (ECD) operates in much the same way
as a proportional counter for measurement of X-radiation. Here
Ilf: effluent from the column passes over a -emitter, such as
nickel-63 or tritium (absorbed on platinum or titanium foil). An
e!ectrun from the emitter causes jonization of the carrier gas (ofien
““fﬂg‘-‘ﬂ}_ and the production of a burst of electrons. In the absence
of organie species, a constant standin g current between a pair of
electrodes results from this ionization process. The current

decreases, however, in the presence of those organic molecules

that te l
nd 10 capture electrons, The response is nonlinear unless the
potential across the detecyor is pulsed

The electron capty ]
highly sensitive mﬂarr: detector is selcctiye in its response, being
mm“-“i“_jhat_ contain electronegative
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- I is insensitive towards functional groups such asami

. in
als. and h}'ﬂﬂﬁﬂfbﬂns. At important application of the clmr:'
detector has been for the detection and determination {:f

gaphare ==
:nated insecticides.
ectrons—caPHTE d.ﬂﬁmrﬁ are highly sensitive and possess
advant3ee of not allurinié the sample sign| ficantly (in cnntrns:t
i the flame detector). On the other hand, their lingar response

ange 1S usually limited to about WO orders of magnitude.

n detector (AED)

The newest commercially gvailable gas chromatographic detector
1 this device, the cluent is introduced

. od helium plasma that is coupled 10 adiode-
mission spectrometer. he plasma is sufficiently
mize all of the clements in a samplc and to excite

cristic atomic emission Speetrd- ‘[hese spectra are

rometer that employs 2 movahle, flat
4 radiation from about 170

Atomic emissio

{heir charact
then observed with a spect
diode array capable of detecting emitie

to 780 nm.

Other types of detectors

ror (FPD) has peen widely applicd 10
nts. pcﬁlicidca and cod
hydrogenation products. hat i primarily
responsive Lo cOM ining sulphur and phnaphnrus. In
it detector, the cluent pressure regu qulator moun!

in the chromatograph-

6. Gas chromatograph-mass

The GC-MS is composed jor
chromatograph and the mass spectrom rer (Fig- 2
chromatograph utilizes 2 capillary column
column’s dimensions (length. diameter, m :
‘,'“-' phase properties (€-£: 5% pheny ysilox T differen®”
inthe chemical propertics petween moleculesin? m

ups such as halogens, peroxides, quinones and w 4

|
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will separate the molecules as the sample lrnvcis tl'n: length of the
column. The molecules take different period of time (called the
retention time) to come out of (elute from) the gas chromatograph,
and this allows the mass spectrometer downstream to capture,
ionize. accelerate, deflect, and detect the ionized molecules
separately. The mass spectrometer does this by breaking each
molecule into ionized fragments and detecting these fragments using

their mass to charge ratio.

Sample
injector - Sample

injector

Mass
spectrometer
G Column: Packed detector
il or open tubular
He, N, H, (capillary)

Flg 20.8. Schematic diagram of GC-MS.

These two components, used together, allow a much finer
degree of substance identification than either unit used separately.
It is not possible to make an accurate identification of a particular
molecule by gas chromatography or mass spectrometry alone. The
mass spectrometry process normally requires a very pure sample
while gas chromatography using a traditional detector (e.g. Flame
lonization Detector) detects multiple molecules that happen to take
the same amount of time to travel through the column (i.e. have
the same retention time) which results in two or more molecules
to co-elute. Sometimes two different molecules can also have a
similar pattern of ionized fragments in a mass spectrometer (mass
spectrum). Combining the two processes makes it extremely unlikely
that two different molecules will behave in the same way in both
a gas chromatograph and a mass spectrometer, Therefore when
an Idu_:n:ifying mass spectrum appears at a characteristic retention
time in 2 GC-MS analysis, it typically lends to increased certainty
that the analyte of interest is in the sample.
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of Gas Chrumalngraphy
Qualitative analysis, (iii)

uscd for: (i) Separation, (i1)
:ative analysis. |
Quantitatl d identification of compound are possible

The separation an

when quantity of sample is very small.

Qualitative analysis

o/retention time is characteri stics of particular

ture under specified condition. For example,
of volatile oil can be identified and compared

ple of individual component.

The retention volum
component in a mix
various componenis
with the standard sam

Purity of sample
The standard sample and test sample are compared in gas

chromatograph. The additional peak in gas chromatogram will
indicates the presence of impurity in the test sample.

Quantitative analysis
With the help of peak height o peak area, it is possible to perform
the quantitative analysis of particular component in the sample. It
is generally used for the quantitative analysis of steroids, bile acid,
cholesterol, some antibiotics €.g. penicillins, tetracyclines,
erythromycin, etc.

It is based on a UV radiation emitted by sulphur compounds.
during the burning process in a hydrogen rich flame in the region
of 394 nm while phosphorus containing molecules at 526 nm.
Photoionization detector can also be used. It is based on jonization
of organic and inorganic molecules in UV radiation of sufficient
energy. Thus, if the efMuent from GC column is driven 10 an
!nnl.mtmn‘:ell with two polarized electrodes (the polarization potential
is approximately 200 V) placed under the light of UV lamp. Thos¢
suhsmnc:.t:; having an ionization potential lower than UV source
energy will undergo ionization and produce an ion current which
:15' Ii||l:ll:tl:|l;nr resﬁpunse. If the UV energy islower than 10.17 eV bu!

. 4 atic hydrocarbons, only th ds
will be ionized and detected. y these compoun
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