Chromatography Definition

® Chromatography iIs defined as physical
method of separation, in which the
mixture of Analytes Is separated using two
phases, one Is stationary phase and other
IS mobile phase which percolates through
the stationary phase. The separation
occurs because of difference in affinity
between Analytes and stationary phase.



Branches of Chromatography

Mobile Stationary | Type of Principle Abbrevia
phase (MP) | phase(SP) Chromatograp tion
Y%

Gas Solid Gas-Solid Adsorption GSC

Gas Liquid Gas-Liquid Partition GLC

Liquid Solid Liquid-Solid Adsorption LSC

Liquid Liquid Liquid- Liquid Partition LLC

Liquid Porous solid Size Exclusion Separation on SEC

size

Liquid lon exchange lon exchange lon exchange IEC
Resin

Liquid Thin layer of Thin layer Adsorption TLC
solid on glass

Liquid Paper Paper Adsorption Paper




Comparison between LC and GC Technigues

S

10.

GC
Stationary phase: Solid/liquid
Mobile phase: GAS

Mobile phase does not take part in
separation

Volatile Organic/inorganic
compounds only

Works at comparatively low pressure

Works on both packed as well as
capillary columns

Fast and better efficiency obtained
Selective columns for applications

Range of selective detectors
available for application

Environmental friendly technique

B o N =
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LC
Stationary phase: Solid/Liquid
Mobile phase: LIQUID

Mobile phase takes active part in
separation

Volatile as well as non volatile
compounds can be separated

Works at high pressure

Only packed columns for analysis
Slow and poor efficiency

Very few selective columns available
Few selective detectors available

Solvents eluted after separation
needs to be disposed off properly
hence non environmental friendly
technique



m A physical separation method

m It involves the distribution of component
between two phases

= stationary phase - solid <(1096)
- liquid >(90%0)

* mobile phase - gas




m Short Analysis Time

m \Wide Choice of Stationary
Phase

m\\ide Choice of Detectors
m Ease of Operation




Gas Chromatograph Main Components

L

Gas Flow Controller Sample

Injection Port Detector Analyst

o

Data System

Carrier
Gas supply

Instrument control
Data acquisition
Data processing
Data storage




Separation of compounds

- N

M

H

)

m \When analytes are

Introduced into the column,
the molecules
between the stationary and
mobile phases

The molecules in the mobile
phase are carried down the
column

B Those in the stationary

M = mobile phase (carrier gas)

S = stationary phase

phase are temporarily
Immobile and do not move
down the column



Separation of compounds

e A m All molecules of the
same compound travel
o0 through the column at
) Ah nearly the same rate
oo and appear as a band

of molecules (called
( ) O sample bana)




Separation of compounds

e A m Sample band of
compound which is less
A ‘soluble’ in the

‘.. 8 stationary phase moves
o0 faster, because more of
the molecules spend
more time in the mobile
() O phase (carrier gas)
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Migration rates of compounds In
column (1)

m Different migration rates of compounds can be
achieved If these compounds have different
Interaction strengths with the stationary phase

Stronger interaction Weaker interaction




Migration rates of compounds In
column

m Migration rate of compounds in column
depend on:

— Compound chemical structure
— Stationary phase chemical structure

— Column temperature



Retention Time (t;)

®m The time an analyte takes to travel through the
column

m A measure of the amount of time an analyte
spends in the column

m Sum of the time spent in the stationary phase
and the mobile phase



Retention time of an unretained
compound (t,)

m The time an unretained compound takes to
travel through the column

m Unretained compound travels down the column
at the same rate as the mobile phase (carrier

gas)

m Equivalent to the time a compound spends In
the mobile phase



Retention factor (k)

m Another measure of retention

m Ratio of the amount of time a compound spends Iin
the stationary and mobile phases

® A measure of retention by the stationary phase
m Previously called capacity factor, or partition factor

tR-tM

Ty



Distribution constant (K)

Ratio of analyte concentration in the stationary
nhase and mobile phase

K IS constant for a given compound, stationary
phase, and column temperature
)

K =

Cwm

Cg = concentration in stationary phase
Cy = concentration in mobile phase



Separation Factor (o)

m A measure of the time or distance between the
maxima of two peaks

B o = 1 means the two peaks have the same retention
and co-elute




Resolution (R)

m A measure of overlap between two peaks; the higher the
resolution, the less the overlap

m Separation (o) Is only the distance between two peak

maxima; resolution takes both o and the width of the peaks
Into account

m Baseline resolution usually occurs at R = 1.50

Analysis condition 1
R=1.18 tre ~ lrs R= 2 try ~ TRy ‘

Why T Wy Wy, T Wy Analysis time

w,, = peak width at half peak height
w, = peak width at base
Analysis condition 2

»
»

Analysis time




Number of theoretical plates (N) or
Column Efficiency

Theoretical plates is a concept

Theoretical plates numbers are an indirect measure of
peak width for a peak at a specific retention time

Columns with high N are considered to be more efficient
than those with lower N

A column with a high N will have a narrower peak at a
given retention time

Column efficiency is a function of:

— Column dimensions

— Type of carrier gas and its average linear velocity
— Compound and its retention

tn tr
N= 5545 & N= 16| —
Wi, Wh



Height equivalent to a
theoretical plate (HETP or H)

m Another measure of column efficiency

m Small plate heigpts Indicate higher efficiency

H= ——
N

L = column length (mm)
N =theoretical plates number



GC Injection Techniqgues

m Types of GC injection techniques

— . sample iIs
Instantaneously vaporized upon injection
(injector temperature between 140 °C to 350
°C, depending on application)

— . sample Is injected at relatively
cool injector temperature (e.g. 50 °C)



- Split injector

- Splitless injector

- PTV(Programming Temperature Vaporiser)

- Cool on-column injector




Basic GC Injector Structure

m Sample is introduced to the column through the
— Syringe injection
— Autosampler injection
— Valve injection

by using

Sample is Septum Purge Flow
turned to

vapor and

mixed with Split Flow

carrier gas

Injector liner/
glass insert

Colum Column
Flow




GC Injectors

Four types of injectors:
— Split/splitless injector Split/splitless injector
— Direct injector
— Programmed Temperature Vaporization injector (not in GC-2014)
— On-Column Injector (not in GC-2014)

— Packed Injector (not in GC-2010)

OCI and PTV share the same injector main body and occupies one
injector position for Shimadzu GC

— Can be used as OCI or as PTV as needed without major hardware
modification

Carrier gas supplied to the injector is controlled electronically by
using electronic/digital flow controllers

Injector Sampe
le
nﬂ Flow Detector
Carrler Gas Flow Controllers Controlle —
P

Electronic T

Flow

Controllers

Data System

Column
Oven




Split / Splitless Injection Modes

m Split injection

Only a portion of the sample injected is introduced to the capillary column
Majority of sample is vented (split) to waste

Typically used in major/minor component analysis

Typically used for higher concentration samples (higher ppm range)

Used in Fast GC to obtain narrow peaks

= Pressure pulse contains sample expansion and transfers analytes to the column
faster

m Splitless injection

Majority of sample is put onto the column
Relies on solvent or thermal effects for peak shape
Typically used in trace analysis

= Pressure pulse contains sample expansion and transfers analytes to the column
faster



Split Injection

m Sample vapor mixed with carrier -
gas, then flows with the carrier — CARRIER — URGE VENT
gas:

— A small flow goes into the
column (typically, 1-4
mL/min)

— A much larger flow (typically
10-100 mL/min) goes out
from the split vent

m SPLIT RATIO (SR) is the
parameter that determines the
amount of sample that goes into Solit Ratio = Split Flow (SF)
the capillary column PIERENO = Column Flow (CF)

m PURGE FLOW (PF) is normally Total Flow Split Flow Column Flow

set at a low value (typically 3 to = + Purge Flow
5 mL/min)



Splitless Injection

Two main steps in Splitless Injection:
— Sampling Time
— After Sampling Time

SAMPLING TIME is the parameter that determines the amount of
sample that goes into the capillary column

— Sampling time is usually set to 2 min maximum

SPLIT RATIO still needs to be set
— Split Ratio is set to give Split Flow of about 20 to 30 mL/min
— e.g. For column flow of 1 mL/min, set Split Ratio = 20 to 30



Splitless Injection (During Sampling
Timg

: .. TFC CARRIER
m Split flow line is closed for a carmi

period of time called

— No gas flows through the
split vent

— Almost all of sample vapor
goes into the column

Column temperature should be Total Flow Column Flow+ Purge Flow
set to a low value (guideline: =

10 °C below the solvent boiling
point)



Splitless Injection (After Sampling
Timg

m Split flow line is re-opened to
purge out the remaining
solvent vapor from the injector

m |f purging is not done, solvent
peak will interfere with the
analysis results



Headspace (HS)
Extractlon/ Injection

I ‘ i 1
-——




GC Column

- Polyimide
CAPILLARY COLUMN Stationary resin

Fused silica
tubing

Capillary column

Length: 10 - —100 m
ID (inner diameter): 0.1 mm — 0.53 mm

Stationary phase film thickness: 0.1-5 um




GC Column

PACKED COLUMN

Packed column Glass or Metal

Length: 0.5-20 m

ID (Inner Diameter): 2-4 mm

[—

Packing Material:

i -Adsorbent (molecular sieve, activated alumina,
Stationary

phase (thin
film) Solid support

material

silica gel
-Solid support coated with thin film of
stationary phase (refer to the picture)




Packed or Capillary Column?

m General consideration : Resolution

— Packed column
= | ow resolution
= For small number of components

— Capillary column
= High resolution
= Multi-component analysis

aa |




Stationary Phase Selection
Guide

100% dimethyl polysiloxane

— Non-polar
— Analytes examples: solvents, petroleum products, flavours, saturated
hydrocarbons
5% diphenyl — 95% dimethyl polysiloxane
— Non-polar

— Analytes examples: flavours, pesticides, aromatic hydrocarbons
35% diphenyl — 65% dimethyl polysiloxane

— Medium polarity

— Analytes examples: nitrogen containing pesticides

Polyethylene glycol

— Polar

— Analytes examples: FAMEs, fatty acids, flavours, alcohols



1. The higher purity of the carrier gas will prolong
the column life and improve the detector
senstivity.

2. Impurities traps or filters should be installed at
the gas lines

3. Hydrogen =>99.99%

Helium =>99.995%0
Nitrogen >99.9999%

4. Recommended flow rate of carrier gas
-packed column 40 —60 ml/min
-capillary column 0.5—20 ml/min




a) Tubing
1) Metal -Stainless steel

Copper, Nickel, Aluminium
1) Glass - Pyrex

- Fused Silica
b) Packing Material

1) Adsorbent (GSC)
1) Dispersant (GLC)




- Length 0.5—20 m
- 1. D. 2—4 mm

-Length 10—100 m
-1.D. 0.1—0.53 mm




1. Most widely used column for different types of
analysis

2. Advantages:

- High Resolution, Short Analysis and
High Detection Limit

- Inertness

- Thermally and Chemically Stable

- Low Bleeding and Ease of Regeneration




Bore,|.Dmm | Length Film Application
(m) Thickness
um

0.1 10-15 0.1 High Separtion, Fast analysis,
very small column load

0.2 25-100 0.25-0.5 High separation, generally used
in split type analysis

0.3 25-50 0.5-1.0 Used in splitless, on-column
Injection method, column
load> 0.2 mm

0.5 10-12 1.0-5.0 Separtion ability equal to that of

packed column. Large column
load




m Capillary system Is more
suitable.

Because

* The sample extracted from matrix
has a lot of components.

= The concentration of these
components is usually at low level.



Flow rate Is Important to get
the good column performance.

ID (mm) Flow Rate for He (ml/min) Type of column
0.10 0.2-0.6 narrow bore
0.25 0.6-1.3 semi narrow bore

0.32 14-2.2 semi wide bore
0.53 4.0 - 20.0 wide bore
2.00 40.0 - 60.0 packed




Analysis of lignt oll




1.Standard detectors required a total gas
flow of for best sensitivity
and peak shape

2. Make-up gas Is added as a supplement gas
flow for the capillary column {8).5—20
ml/min) to obtain a suitable flow.

3. The make-up gas can be the same as
carrier gas or otherwise.




|.D. Flow Rate for He | Capacity (ng per
(ml/min) component)

0.1 0.2-0.6 10-150

0.25 0.6-1.3 40-400

0.32 1.4-2.2 60-250

0.53 4-20 80-600




. Introduced by gas chamber
or gas-tight syringe

. Introduced by microsyringes

. Introduced by microsyringes

after dissolved in a suitable
solvent or using special

direct injection device




Gas : 0.5-50 ml
Liquid :0.1-1ml

Gas :0.1-1 ml
Liquid : 0.004-2.0ul




1.The column oven temperature should be
high enough for the analysis to be
completed in reasonable time and low
enough to obtain the desired separation
of sample mixture.

2. Isothermal Analysis

3. Temperature Programming Analysis




Isothermal Analysis

Temperature Programming
Analysis

. . /I\




Column Temperature
Eg.1

g 0uV(x100,000)

Ghromatogram
7.01

6.0
5.01
4.0
3.01

2.0

1.0

0.0

m Separations/Resolutions are good, but the analysis time is too long.




Column Temperature
EQ.2

uV(x100,000)

Chromatogram
10.0¢

m Short analysis time, but separations/resolutions are not good.




Column Temperature

uV(x100,000

8.0

Start from low temp and then raise the temp to a higher one in a certain
rate of increase.

e.g.: 50°C (2 min) = 20°C/min = 200°C (5 min)
80°C (5 min) - 10°C/min = 150°C (3 min) = 5°C/min - 180°C (15 min)

The lower the rate of temp increase, the better the resolution is.



1. Detector iIs to indicate the presence and
measure the amount of component
eluted out from the column.

2. High detector temperature should be set
to prevent condensation of sample




1. Flame lonization Detector (FID)

2.Thermal Conductivity Detector
3. Flame Thermionic Detector(FT
4. Flame Photometric Detector(F

(TCD)
D)
=1p)'

5. Electron Capture Detector (EC

D)

6. Mass Spectrometer Detector (MSD)




FID :-Detects any compounds that can be oxdised
In hydrogen/air flame

ECD:-Selective to electronegative moieties
e.g.halogens

FTD:-Selective to organic N or P compounds

FPD:-Selective to P or S containing compounds

TCD:-Detects any component including N, and
O, except the gas used for the carrier gas.




m Most can be detected.

_ lgnitor

| These compounds are oxidized
nuiato | in hydrogen / air flame
insulator S | cabl

Air inlet—— I
Hy inlet— : Fused silica jet -

Graphite ferrule
~ assembly

Capillary column




Flame lonization Detector (FID)

For organic compounds analysis
Hydrogen and air are needed to create the flame.

Sample is brought to hydrogen flame and converted into ions. Current will
be generated.

The current is proportional to the amount of the organic compound
present

Advantages like
High Sensitivity to organic compounds

Little or no response to water CO2, the common carrier gas impurities
hence zero signal to when no sample is present.

Stable baseline which is not mostly afftected by fluctuations in carrier gas
temp,flow rate and pressure.

Good linearity over a wide range of sample conc. range.

lon quantity generated is almost pr¢

atoms in a compound, but:
Presence of halogens in
the compound decreases
sensitivity

Aomplifier

Electrometer

High voltage

Carrier gas

Column

Injection port Hydragen  Air



Including N2 and O2
except the gas used for carrier gas
can be detected by TCD

IS used
as principle of detection.




Thermal Conductivity Detector
(TCD)

Detects almost all compounds except the carrier gas.
The TCD filament is heated by applying a current

When carrier gas + sample gas passes over the filament, the temperature of the
filament increases, because the thermal conductivity of the sample compounds is
less than that of the carrier gas alone.

The changes in filament
temperature affect its resistance
The resistance change is measured
and produces the signal
— Advantages over FID
Responds to all organic as well as inorganic compounds

Non destructive type of detector hence can be used for trapping separated
components and preparative analysis

Low cost and versatile.

TCD cell

Reference gas

Make up gas

—
.4/ T,
f
\
“‘tlél‘.- A
Calumn




m Very selective and sensitive to

(e.g.
halogens)

N2 N2+ + e ) Purge gas outlet E ,

——

PCB+e~  PCB~ , _}

PCB + N2+ (neutral compound) “’ T
T Capillary column

Collector




Electron Capture Detector (ECD)

m Detects electrophilic compounds,
e.g.: halogenated compounds

Collector

m Good for low concentration of
these kind of compounds
Purge gas outlet v
- :1 P m Contains °3Ni radioactive
Make-up gas inlet m Examples of analyses:

- analysis of PCBs (polychlorinated
- biphenyls)
- analysis of PBBs (polybrominated
Capillary column blphenyls)

- analysis of PBDEs (polybrominated
diphenyl ethers)

- analysis of organochlorine
pesticides (DDT, BHC, etc.)




(colum

nochlorinated
Ides

kb ek ea s
O EWN O

CoNOO A LN

. Trifluralin
. Chioroneb

Propachior

Hexachlorobenzense (HCB)

a-BHC
vBHC
B-BHC

. Chiorothalonit

. Heptachior

. 8-BHC

. Alachlor

. Aldrin

. DCPA

. Heptachtor epoxide
. v-Chiordane

. 0,p-DDE

. a-Chiordane

. Endosuifan |

. p.p-DDE

. Dieldrin

. 0,p-DDD

. Chiorobenzilate
23. Endrin

. 0,p-DDT

. p.p-DDD

. Endosuilfan it

. p,p-DDT

. Endrin aldehyde

. Endosulfan sulfate

. Dibutyl chlorendate

. Methoxychlor

. Hexabromobenzene (HBB)




The simplest procedure In the
Identification of unknown.

A known standard is first analysed under
the specific GC conditions, followed by the

unknown also under the similar conditions.

The difference In the retention times
should not be more than +/-0.1 min for
proper identification




Coriceriratior)

- Concentration of an unknown A
C,=C, /A XA,
C =concentration , A = peak
area

conceariiration ratlo

- Concentration of an unknown X

CX

= (C,/C)/(AL7AS) X Ay /A5 X
WiS

1S, S=internal standards

Ogel areel ratlo




External Standard Method

B The peak area or height of standard sample
(2known concentration) is compared to that of the
sample of unknown concentration

AVCE))

Sample

Standard 2
Standard 1

Standard 3

X (Concentration)



Introduction to GC solution
Software



GCsolution Software




Components in GCsolution

Analysis

-Click this figure to access GC Real Time
Analysis.

-Function: to perform system startup, set
up system configuration, develop
method/analysis conditions, perform data
acquisition, perform system check, system
shutdown

Offline Editor

-Click this figure to access GC Real Time
Analysis (Editor)

-Function: to develop method, system
configuration, batch table offline

Postrun

-Click this figure to access GC Postrun
-Function: to see chromatograms of data
acquired, process peaks, create calibration
curves, and quantify unknown samples,
create reports.



GC Real Time Analysis
Assistant Bar

M GC Redl Time Analysis 1 (Instrument1 dmin) - [Acquisition - 0Q RSD._gcm]
d""- Fil= E lit Wiew Method Instrument  Acquisition Data  Tools  Window  Help

D)l d|E & [0 FEEes 2 A ] EE =] im|< ||
==l E3
Feallin ZI Froject in : =] |NE=] E GC System OFF QS}'StEm on

-~ “DatanTraining =] Linel-Ch1[FID1]: kA anitor: 3.92min 1187wy Cursor 9.89min  575E73IU

w1 00,0000 c Slope Test BE Shelins
= File Mame CHromatograi ﬂ -
Training.gcm . Zero Adjust SPL1
Carrier Gas :

Temperature :

Fressure :
Total Flow :

Purge Flove -
Column
Temperature :
FID1[Ch1]
d I Detector :
S 5.0

“on 2 75 min

E Analyzis Time : 3.00 min Iormal I.t'-‘-.dvanc:ed I'-- 1§Download Temperature :
- ki akeup Flows :
7 sPLa ]l@ Column] =5 FID1 ] General]

HZ2 Flows :
> kPa

Injection kMode : Split - = Air Flows :
Sampling Time : min

Carrier Gaz : He

Flows Contral Mode : | Pressure -

Flame :

Temperature : 250

B R N

<

— | B <
ﬂ =6 &Acquisition @ Line1 |€3 Relay

Mezzage SubMeszage D ate Time Code | User Hame
Logged out. 171172006 E:08:10 P4 0=0551 | Admin
Logoged in. 1/12/2008 9:30:34 Akd 0=0550 | Admin
Logged out. 1122008 9:33:53 Abkd 0=0557 | Admin

RIE R ielnlyl=g 020 RO kA MOMEEN | A A -
4| * t Message i LogFile T >
Data

Explorer




System Configuration
GCReal T

RealTime r

Lonfiguration System Configuration

Available Mo

5_'.-'3|:EIT-|
Configuration

-

F art
SPL1(INJH)

— Q Detectar

“::|‘_: » FID1DETH1)

~N

Maintenance
Guide

Syztermn Checl

Cancel Frint Help

Set the instrument
configuration in “System
Configuration” (the
type of injector, detector,
dimension of column,
etc.)



InstrumengRRg

- Admin) - [Acquisition - 0Q_RSD.gcm]
Help

i @& w5 in|o

RealTime

tonitor: 5367 min A28 ursor 48 .31 min O

min
P re Fedraw

Hate Pressure Hold Time | ~
u} - 1000
0.a

Total Program Time : 0.00 min

1.00 um

Inner Diameter : 053 mm 1D

min

GC Parameters (injector temp

pressure, linear velocity, split ratio,

column temp, detector temp, Ch romat()g ram

column flow, etc) are set here.




RealTime

tonitor: 5367 min A28uy Cursor: 48 31min

E Analysis Time : 3.00 min
T srL | iz

T

ik
min
Pressure R edraw

Hate Pressure Hold Time | ~
1] - 100.0 0.o0
—

o Total Program Time : 0.00 min
Split

Colurnn [nformatio
Filrn T hic :: 1.00 um

After the parameters/method is set, download it to the GC.
Save the parameters/method in Method File.




Instrument Parameters

e a Instrument
Monitor
p—— : dmil— [Acquisitio - 0Q_RSD.gcm] =

TEQ ¢

GLC System OM
Fonitor: F1.67min 428uv  Cursor:
GLC Status Hea lp

mL/min
00/30 mL/min
0.a

OFF

: OFF

o

rmbL#min

O\ o
Rate Pressure | H i _ T LR

10 i 100.0 AT 1AL & e _OFF |

b 4min
Tatal Program Time : 0,00 min

1.00 um

Click “System On” if the GC System is still Off.
Instrument Monitor displays the GC Parameters set values
and actual values.




The chromatogram and
other data will be saved in
“Data File”.
“Data File” name is specified before 4
Injection in “Sample Login”.

RealTime

[rata File ; Sample 1.qcd

[ Auto Increment

Bazeline Data : | E

Data Description |

S ampler

Wial | Barcode

0 : "Without zample]

IL .F:Eep'i'ft I—J

Advanced »> Cancel




Single Run
CReal

- Admin) - [Acquisition - 0Q_RSD.gcm]

min

YW

Sample 3.00 min
.

ﬁ =¥ : ik

AN

Taotal Pro

1.00 wurmn




Batch Processing
GCReal T

RealTime Batch Processing is N
used, if it is desired to

| analyze more than one

Top time in a row.

Normally, this is used

—_

i
gfﬁii with an auto-injector.

Batch Table xmumentl - Admin) - [Baich Table - Untitled]
Lo T
Start
Fauze 3 : an :
d F Lot #15 arm
t Lot H16 arn
- = e Lat H17 ample 5.gcd
Stop

After the batch table above is created,
save it in the batch file.

Broveze Data

| tﬁj& : Afterwards, click the “Start” button
P e to begin the analyses.




GC Postrun Menu Bar ﬂﬂ Pn

Assistant Bar

min

alibration Cur

FPeaklt Compound ID# | Compound Hame| HRet Time
K
Dirif:

SubMeszage Date Time Co Uszer Hame

e ALogFile /

Data
Explorer




FPoztrun

Data Angp pastr®

| Data Analysis

b anual
Peak.
Integration

Repart in
Data

Compaound
T able
“whizard

Chromatogram, Sample Info,
Peak Table, and Method for data
processing will be displayed.

Open “Data File” in Data Analysis.

v

3.gcd Line1 Channel1 FID]




Pe e |

Peakit

Do rift;




Data Processing Pak

—

& | Method - Peak Integration Parameters

[ntearation | Lluanttatie

Width: SEC
Slope: L mnin

[orift: T

u:umpu:uur‘u:l] Grnup] F'erfu:urmanu:e]

Advanced...

T. DBEL: 1000

1000

Min. Area/Height:

L& | Methad - Compound T able

Integration | @uarttatve Compound l Grnup] F'erfu:urmanu:e]

&

( ﬂ Method - Quantitative Parameters

[T —tbaatit ot u:uur'u:l] Grnup] F'erfu:urmanu:e]

Huantitation
[Quantitative Method:

+ frea

" Height
3 _%I Sample Infa...
|Linear

| Mot Forced j
Weighting Method:  |Mone -

= pprm

Calculated by:
# af Calib. Levels:

Curve Fit Type:

S

=0 Conc. = Area/Height

ID# Mame | Type | Het.Time|

Band

| Conc. . | Conc.2 |

Conc.3 |

4.610
5.350
E.045
E.E99
LT
0.0

Target
Target
Target
Target
Target
Target

Drefault
Drefault
Drefault
Drefault
Drefault
Drefault

100
100
100
100
100
100

200 1000 | Cref
200 1000 Cref
200 1000 | Dref
200 1000 | Dref
200 1000 | Dref
200 1000 | Dref

Drata Analysis




Calibrafff! postru”

Open the Method File
Containing the
Data processing

Parameters/method

FPoztrun

E Calibration Curve 5 Compound E Method - Campound T able
" Group Integration | [uantitative  Compound | Group
o Name Type Re
- ._ <100] - Target
L 10.0 ] '- -" B T arget

5 , 3 ; Target
Top a4 : ) Target
a0 IR 5 Target

b arwaal ;. -----
Peak
Inteqgration

O
Compound

T able
Yizard

—|- Drata Files

Save the Calibration

Open the Data Files - Curve in the Method File

for all levels/
concentrations




FPoztrun

Q m
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