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Gas Chromatography

Important goals in chromatography
- Achieve the best separation

- Little band-broadening — narrow chromatogram peaks — efficient column
- “Dynamic range”

- Separate and detect the “smal
- Reproducibility

- Stable peak positions, retention times

Even with the best column diffusion always plays a role!
Parameters to control diffusion
/\ Particle size (Column type)

; _ T - Flow rate

III

in the close vicinity of the “big”




The Van Deemter Equation
HETP=A+ (B/u)+(C.+C, ) x u

HETP = height equivalent to a theoretical plate
-a measure of the resolving power of the column
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The Van Deemter Equation
HETP=A+ (B/u)+(C.+C, ) x u

*HETP = height equivalent to a theoretical plate, a measure of the resolving power of the column [m]
(Height = Length/number of plates=L/N)

*A = Eddy-diffusion parameter, related to channeling through a non-ideal packing [m]

B = diffusion coefficient of the eluting particles in the longitudinal direction, resulting in dispersion [m? s71]

*C = Resistance to mass transfer coefficient of the analyte between mobile [m] and stationary phase [s]

u = Linear Velocity [m s71]

Original paper: Van Deemter JJ, Zuiderweg FJ and Klinkenberg A (1956). "Longitudinal diffusion and resistance to mass transfer as causes of non ideality in
chromatography". Chem. Eng. Sc. 5: 271-289

Youtube: https://www.youtube.com/watch?v=8i 4-OMCANE


http://en.wikipedia.org/wiki/HETP
http://en.wikipedia.org/wiki/Eddy-diffusion
http://en.wikipedia.org/wiki/Diffusion_coefficient
http://en.wikipedia.org/wiki/Dispersion_relation
http://en.wikipedia.org/wiki/Mass_transfer_coefficient
http://en.wikipedia.org/w/index.php?title=Linear_Velocity&action=edit&redlink=1

The Van Deemter Curve

Plate Height (H)

Van Deemter Equation
H=A4+B/u+Cu
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Solute moving through a column spreads into a Gaussian shape with standard deviation c. Common Measures of
breadth are:

1) The width w’ measured at half-height
2) The width w at the baseline between tangents drawn to the steepest parts of the peak (inflection points).



Derive Van Deemter for Resolution

HETP = L/N

N =L/N > substitute H = ¢2/L

N = L?/0? > convert length to time (utility)

N = (t,)%/(0)? >  relate o to w, ), (2.350) and w (40)
N = 16t2/w?

N = 5.55t%/w, ),



GC coupled to Mass Spectrometry (MS)

@ Dunnivant & Ginsbach
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-Time of flight (TOF)
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GC Columns

e Two Common Formats

e Packed columns (most common with bonded liquid coating)
e Open tubular (typically long columns with small diameters)

Packed Columns Open Tubular (end on, cross section view)
% Polyimide Coating
Column Wall (fused silica)
Mobile phase

Stationary phase (wall coating)



GC Columns

e Advantages of Open Tubular Columns
e Best resolution (negligible A term, small C term in Van Deemter Equation)
* More robust

e Better sensitivity with many detectors (due to less band broadening vs. lower
mass through column)

e Column Selection

e High resolution (thin film, 0.25 mm diameter, 60 m) vs. higher capacity (thick
film, 0.53 mm diameter)

e Stationary phase based on polarity



GC Stationary Phase
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Retention factor (k') describes the migration of the analyte on the column

K'= (R - tM)/tM

Selectivity factor (a) describes the separation of 2 species, A and B, on the column

a = KB/KA

Resolution (R) = 7% \/N"(a—l/a)“(k’/k’+1)l

efficiency selectivity retention




GC Adjustments

e kis adjusted by changing temperature (higher T means smaller k)

e Selection of stationary phase affects k and a values

e The a values are adjusted by changing column (will work if there is a difference in solute polarity)
e example: separation of saturated and unsaturated fatty acid methyl esters (FAMEs).

o CHgj
/ W
H3C

o

/O\[/\/\/\/\/\/\/\/\/% C18:1 FAME bp = 352°C
HsC l
(@]

e Retention of C18:0 and C18:1 FAMEs on RTX-5MS columns is very similar (due to similar boiling points)
e Retention on more polar columns (RTX-50MS) is greater for the more polar unsaturated FAMEs

C18:0 FAME bp =369°C

 Main concerns of stationary phase are: polarity, functional groups, maximum operating temperature, and
column bleed (loss of stationary phase)

e More polar columns suffer from lower maximum temperatures and greater column bleed-derivatize?

e Changing carrier gas has no effect on retention



GC Column Options

Type Functional Groups Polarity
RTX-1MS 100% dimethyl Non-polar
RTX-5MS 5% diphenyl/95% dimethyl Low polarity
RTX-50MS Phenyl methyl More polar
Stabliwax-MS PEG High polarity
; /pny\mde':ﬂﬂ’f"ﬁ HO\%O;%O&'
v Chirality Columns ~ “-

OH
q HO oH
HO
\??/o /
HO

B-cyclodextrin



GC Column Options

RTX-1MS = NonPolar

Saturated Hydrocarbons
Olefinic Hydrocarbons
Aromatic Hydrocarbons

Halocarbons
Mercaptans
Sulfides

CS2

Long lifetime and very low bleed at high operating temperatures.
Temperature range: -60 °C to 350 °C

CH,
I
—8i—0—
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CH,
— 100F%

RTX-5MS = Low Polarity

Ethers

Ketones
Aldehydes
Esters

Tertiary amines

O

— S T —

CH

el el ¥ K

CH

5%

Nitro compounds without a-H atoms
Nitrile compounds without a-H atoms

5%

Column specifically tested for low-bleed performance.
Temperature range: -60 °C to 350 °C.



GC Column Options

RTX-50MS = Medium Polarity " stabliwax-5MS = High Polarity —]

L H H

I

Alcohols —5i—0—= Polyhydroxyalcohols . LI: . {,L _o—
Carboxylic acids | Amino alcohols | |

CH, :
Phenols :mﬁ Hydroxy acids H H
Primary and secondary amines 1o Polyprotic acids E— —

Oximes Polyphenols
Nitro compounds without a-H atoms

Nitrile compounds without a-H

atoms

Low bleed but rugged enough to with stand repeated cycles without
retention time shifting.

Sensitive to water and oxidation.

Temperature range: 40 °C to 250/260 °C.

Low bleed
Temperature range: 40 °C to 320 °C.



Rosetta’s decade-long journey

GC-MS Applications

- Environmental monitoring
- Food, beverage, flavor, and fragrance analysis
- Forensic and criminal cases ——» confirmation test
- Biological and pesticides detection

- Fermentation control

- Security and chemical warfare agent detection

- Astro chemistry and Geo chemical research

- Medicine and Pharmaceutical Applications

- Petrochemical and hydrocarbon analysis
- Clinical toxicology

- Energy and fuel applications

- Industrial use

- Academics
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http://www.omicsonline.org/open-access/gc-ms-technigue-and-its-analytical-applications-in-science-and-technology-2155-9872.1000222.pdf
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GC-MS Projects in the MS&P
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GC-Chromatogram
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El Spectrum
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The Nitrogen Rule

 Compounds* that contain even number of N atoms have even
number of nominal molecular weight

e Compounds* that contain odd number of N atoms have odd number
of nominal molecular weight

But what about singly protonated molecules and accurate molecular weights??

* Common organic compounds



lon Stabilities

e Even electron ions are more stable than odd electron (radical) ions

How about protonated molecules: even electron or not?

And how about ions formed by electron impact (El) ionization?



Selected Isotope Ratios and 13C Contributions

Accurate elemental masses:

C: 12.000000
H: 1.007825
O: 15.9949
N: 14.003

Cl: 34.9688
Br: 78.9183
S: 31.9720

Table 21. Narural isoropic abundances of cammon eléemants.®

o - A1 e W el Elem=nt
Element Mass - Per cent Mass Per cent Mass Per cent Ctype
H | 100 2 oS AT
—= 12 100— 13— 1A= A 1t
N 14 1005 15 0.37 e
(@] 16 100 17 0.0 18 0.20 - =
F 19 B [els -
— Si 28 100 29 5.1 FcTs) 3.4 A 3T
— P 31 100 -

- S 3= 100 33 (o =" 34 4.4 - N -
ol as5- 100 37 325 A 3 2
/= Br o 100 a1 8.0 g = 2T

1 127 100 - - . AT

wWapstra and G.-l::-va (TaTi). =
HA =0.02,. depending on sounce.

Table 2.2 fsotopic contributions for carban and hydrogen.

A+ 1) A+ 2) A 1) (A 4+ 2) (A =+ 3)

., 1.1 0.00 = 18 1.5 o1
C. 2.2 0.0 Car 19 1.7 0.1
Ca 3.3 0.04 - 20 1.9 o.1
C. a4 o007 Cis 21 - 0.1
Cs= 5.5 0.12 = 22 2.3 0.z
Ce 6.6 a.1a Caz o4 2.8 o2
. T.T 0.25 Cas 26 3.3 0.3
Cx 8.8 O34 Cae 29 aso o3
Ca, a.9 O.44 Cza 31 4.5 o.4
Co 11.0 0.54 Con a3 5.2 0.5
. 12. 0.67 Cas 39 7= o9
Caz 132 0.80 Cio a4 9.4 1.3
Cha 14.3 0.94 =0y 55 15 1.3
Co 15.4 - 1.1 e &6 21 4.6
Cas 16.5 1.3 Cioo 110 60 22

For each additional element present,. add per atorr.”
(A 1) N, 037 O, 0.04; Si, 5:1; &, 0.80.
A -+ 2): O, D.20; Si. 3.4; S, 4.4; Cl, 32.5; Br, 98.0_
Typical values for (A 4+ 4): Cos, 0.02; T, 0135 Chee. S-7-




Use of Isotope Ratios to Distinguish Structures
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Increasing 13C contribution in polyalanines
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Increasing 13C
contribution in
polyalanines

R elative Intensity
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GC Chromatogram- an example for you
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El Spectrum- give the top and bottom a try
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Characteristic Isotope Distribution of Selected Transition Metal Elements
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Isotope Ratios to Identify Chemical Compositions...No Accurate Mass!
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Isotope Ratios to Identify Chemical Compositions...No Accurate Mass!
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Renormalized Isotope Distribution in the M*- Region
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Try thesel!
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...and this!!
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GC-MS Projects in the MS&P
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Untargeted GC-MS Analysis of Spider Silk Droppings
-the hunt for hormones

RT: 9.500 - 15.000
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Untargeted GC-MS Analysis of Plants Exposed to Crude Oil

RT: 9.500 - 15.000
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Targeted GC-MS Analysis of Caffeine in Urine-Full Scan

RT: 2.000 - 8.000
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Targeted GC-MS Analysis of Caffeine in Urine-SIM

RT: 2.000 - 8.000
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Targeted GC-MS Analysis of SCFAs (Short Chain Fatty Acids) in Mouse Feces
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Quantitative GC-MS Analysis with Xcalibur

File Actions Wiew Tools GoTo Help

Status I Acquisition Dusue I

= Run Manager
i Feady Ta Download
[ Sequence:
- Sample Mame:
< forking On:
- Position:
R aw File:
~ Inst. Method:
=-Dsal
- Ready to Download
- TRACE GC Ulra
. Ready to Download
= TriPlus Autazampler
Ready ta Download




Xcalibur Method Setup-DSQ I

File DSG 11 Help

TriFlus
Autozampler

B ead:

Heated zones

t i - lon zource ["C]:
robe wn time

After minutes

Seg Start Scan events

Segment 1
Start time [min]: 0.00

Detector gain

L [Fethane <1
[ Acquire cal gas Tune

[ Acquire profile data Auto

Acquizition threshold: n]

200

Add Segrent

I Fil/MultsDypn off

I Chromatographic filker

@+ Use method:  [3.00 — % 1075 [Multiplier voltage: 1601 % Add Event [Scan event 1 only)

7 Use latest tune value

can 1 I

Scanmods: % FullScan ¢ SIM

Masz range: 50 - BEO

lons Tune

Feak width [z]:

Total scan time (5]  1.22

Pararmeters Scan time [s]: 1.22

Rate

Scanz per second:  [0.8170

+ Positive  Megative Tune file:  |autotune

=l
I~ v Use for entire segment “igw Mass defect:

Emiszion current

& Usetune file  © Use method [pa):

Scan rate [amu’ s B00.0

’

[rrnu 1000 armu)

[v Use for entire segrment




Xcalibur Method Setup-Trace GC Ultra

Fil=  TRA&CE Help

D= & x[2]

Oven | Left S5L| Left Carier | Right PTV | Right Carrier | Aux Zones | Run Table |

> /‘: o

00 020 040 060 080 100 1.20 140 160 1.80 200 220 240 260 280 300
Ramps [T Post Bun Conditions Owen
= Rate Temp. Hold Time Temperature [*C):
Zl ["Crrir) [FC]  [rinutes) Tirne (i} ™ Enable Cruo
e e [rin:
Initial: 40 1.00 N Max Temp [*C): 350
Pressure Left [p=i):
Ramp1: | 100 | 50 | 1.00 K ;
Fressure Right (psi): Prep Run
- Timeout [min): 10,00
TriPlus
At I =
HbosAMmELEr E quilibration
— Time [min): 0.50




Xcalibur Method Setup-Autosampler

Fil=  TriPlus Autosampler  Help

D= & x|2|

riPlus Autasamples

< GC Lig. > General ] washes | Sync | Advanced|

B asic:
Injection port:
Injectar: | Iniector & [PTW] Ea| Typer  |[Single -
Injection mode:
Maode: | Easic [=]]
o—
S ampling : Injection :
_ Sarnple wal [(pl): — 1.0 - Injection depth: -
TACE i D =l [nhy i =l Standard
Flunger strokes: 3 - Fre-injection dwell tine [=]: 0.0 - © a

ir and Filling mode: Aauto - Post-injection dweell tirme [s]: 0.0 -

TriFlus
ropiler

Sample
A
Sampling depth in wial: Sample vizcosity:

Sampling depth mode: Half - Sample type: MHon wiscous -

| Status: | Stand-by

Ready




Xcalibur Processing Method Setup

File Actions Wiew Tools GoTo Help

Status I Acquisition Dusue I
=+ Run Manager
Ready To Download

- Inst. Method:
Dso
- Ready to Download
RALCE GC Ulra
. Ready to Download
= TriPlus Autazampler
Ready ta Download




Xcalibur Processing Method Setup-ldentification

GoTo  Help

i

Gual

g2

Read

Feports

Identification

Detector type: [MS

IO = c ctic_acid)

tection ] Calibration

] Levels ] Sypstem Suitability ]

Retention time

-~

Peak Detect: [ICIS

= Ezpected [min): [4.080

[T Use as RT reference

Filker: |+ < Full ms [30.00-150.00]

Window [sec): [20.000
Wiews width [min]: |1.000

[<| — [

Trace: [Mass Range  w| ~1

]

]

Eeyps: |

P ass (mrz): [50.0

Save Az Default

Help

Frograms

Components

CxXcalibumn_ W00

G/EF2015 1:03:45 Pl

RT: 3.522 - 4522 SM: 9G

ML
5.52E6

miz=
50.5.60.5 F: +
o Full ms
[=0.00-
150.00] WS
IC1S 400

400 #527 RT: 4082 2w 1
F: + & Full ms [30.00-150.00]

2000000
40000000
s000000
SO000000
4000000

2000000

MHL: 1.32E7

propanoic_acid
butyric_acid
4_methyl_wvaleric_




Xcalibur Processing Method Setup-Detection

File Wiew Zoom Oplions

GoTo

Help

2 === ) Il

e

Quan

L

Qual

Reports

h

0| ==

Programs

Ready

ICIS Peak Integral

tiorn I Levels ] Spstem Suitability

ICIS Peak Detection

Compohents

Min lom ratio confirmation propanoic_acid
Smoothing points: T " Spectrum [~ Enable butyric_acid
= 4_rmethyl_waleric_
Baseline window: |40 ' IRzt (et m'z |Target Ratio {%) Window (=%)
" Mearest BT
Area noize factor: |5 - 1 43.0 100.00 20,00
Minimumn peak 2 45.0 40.00 20,00
Peak noise factor: [10 = height (5 /M) 3
EO0.O 75.00 20.00
[ Constrain peak width 15 30
A o
,7 '
I | Save &z Default | Sdvanced... Flags... Help |
CXcaliburn. . 00 6/0/2015 1:03:45 PM
RT: 3538 - 4588 Shi: OG = |1a00 #527 RT: 4088 A4 NL: 1.33ET =
- HL: 1F: + ¢ Full ms [30.00-150.00] '
5000000 5.52E68 :
3 miz= ! 12000000 H
7 50.5-60.5 F:+ |1 H
4000000 e Full ms ! 10000000 H
] [=0.00- B H
2000000 150.00] MS H 2000000
B IC15 400 H H
] H 6000000 H
2000000 H :
1 4000000 H
18080087 2000000 |
e T T T ; o3yl .|..'...'.............;
=5 a7 a8 =0 a0 .1 EB-] EE] .4 a5 H a0 &0 =0 100 Az0 140 :
M




Xcalibur Processing Data

File Actions Wiew Tools GoTo Help

Status I Acquisition Dusue I
=+ Run Manager

- Ready To Download
Sequence:

- Inst. Method:
Dso

- Ready to Download
TRACE GC Ulra
. Ready to Download
= TriPlus Autazampler
Ready ta Download




Xcalibur Processing Data

File

D=

Edit Actions

=

Change

Wiew  GoTo

Help

Ridis

> | m|nn| 7|

Status ] Acquizition Queues I

|5 | | 0

e

Run Manager
Feady To Download
Sequence:
Sample Mame:
whiorking On:
Fosition:
Faw File:
Inzt. b ethod:
Dsa
Iritializing
TRACE GC Ultra
Ready to Download
TriFlus Autosampler
Initializing

i 1

fcy

OH LINE

For Help, press F1

sample Type me Path Inst Meth Proc Meth Lewvel | Position | Inj Vol

1 Elank blank-1 C:hCALIBURNDATANR oss Maltzh06-12-15 Double C:Ycaliburth ethods R oss Malz"S CRA-=plit10 C:etcaliburikd etho 1 1.00
2 Std Bracket 50 CA=<CALIBURMNDATANRoss Maltzh06-12-15 Double C: > caliburtMethods\FRoss MaltzASCFA-=plit10 C:\Aealiburikd etho 50 2 1.00
3 Elank blank-2 CAxCaLIBURNDATANR oz Maltzh0E6-12-15 Double C: < oaliburtkdethodshRoss Maltzt5 CRA-zplit10 Ciqcaliburib etho 1 1.00
4 Std Bracket 100 CAxCaLIBURMDATANR oz Maltzh06-12-15 Double C:¥caliburtbdethodshRosz MalkztSCRA-zplit10 Crcaliburibetho 100 3 1.00
5 Elank blank-3 CAxCALIBURMDATANRO=2 Maltzh0E6-12-15 Double C:Ycaliburtkd ethodshRossz kaltztS5 CRA-zplit10 C:caliburikd etho 1 1.00
[ Std Bracket 200 CA=CALIBURNDATANROzs Maltzh0E6-12-15 Double C:'=caliburtkethodshRoss Maltz5 CRA-=plit10 C:'ecaliburkdetho 200 4 1.00
T Blank blank-4 CAxCALIBURNDATANRoss Maltzh06-12-15 Double C:%caliburtk ethods R oss Maltz"S CRA-=plit10 C:'icaliburikd etho 1 1.00
8 Std Bracket 4001 CA=<CALIBURMNDATANRoss Maltzh06-12-15 Double C: > caliburtMethods\FRoss MaltzASCFA-=plit10 C:\Aealiburskd etho 400 B 1.00
9 Elank blank-5 CAxCaLIBURNDATANR oz Maltzh0E6-12-15 Double C: < oaliburtkdethodshRoss Maltzt5 CRA-zplit10 Ciqcaliburib etho 1 1.00
10 Std Bracket 200 CAxCaLIBURMDATANR oz Maltzh06-12-15 Double C:¥caliburtbdethodshRosz MalkztSCRA-zplit10 Crcaliburubetho 200 E 1.00
11 Elank blank-6 CAxCALIBURMDATANRO=2 Maltzh0E6-12-15 Double C:Ycaliburtkd ethodshRossz kaltztS5 CRA-zplit10 C:caliburikd etho 1 1.00
12 Std Bracket 1000 CA=CALIBURNDATANROzs Maltzh0E6-12-15 Double C:'=caliburtkethodshRoss Maltz5 CRA-=plit10 C:*<caliburkdetho 1000 7 1.00
13 Blank blank-7 CAxCALIBURNDATANRoss Maltzh06-12-15 Double C:%caliburtk ethods R oss Maltz"S CRA-=plit10 C:'icaliburikd etho 1 1.00
14 Unkrnowin CSDERMT-1 CA=<CALIBURMNDATANRoss Maltzh06-12-15 Double C: > caliburtMethods\FRoss MaltzASCFA-=plit10 C:\Healibursk etho 2 1.00
15 Elank BLAME-2 CAxCaLIBURNDATANR oz Maltzh0E6-12-15 Double C: < oaliburtkdethodshRoss Maltzt5 CRA-zplit10 Ciqcaliburib etho 1 1.00
16 Unkrown CSDERM1-2 CAxCaLIBURMDATANR oz Maltzh06-12-15 Double C:¥caliburtbdethodshRosz MalkztSCRA-zplit10 Crcaliburibetho =) 1.00
17 Elank BLAME-3 CAxCALIBURMDATANRO=2 Maltzh0E6-12-15 Double C:Ycaliburtkd ethodshRossz kaltztS5 CRA-zplit10 C:caliburikd etho 1 1.00
18 Unknown HCCDEMSEZ-1 CA=CALIBURNDATANROzs Maltzh0E6-12-15 Double C:'=caliburtkethodshRoss Maltz5 CRA-=plit10 C:*caliburketho 9 1.00
19 Blank BLAME-10 CAxCALIBURNDATANRoss Maltzh06-12-15 Double C:%caliburtk ethods R oss Maltz"S CRA-=plit10 C:'icaliburikd etho 1 1.00
20 Unkrnowin HCCDEMBEZ-2 CA=<CALIBURMNDATANRoss Maltzh06-12-15 Double C: > caliburtMethods\FRoss MaltzASCFA-=plit10 C:\Healibursk etho 9 1.00
21 Elank BLAME-11 CAxCaLIBURNDATANR oz Maltzh0E6-12-15 Double C: < oaliburtkdethodshRoss Maltzt5 CRA-zplit10 Ciqcaliburib etho 10 1.00
22 Unkrown CDERE-1 CAxCaLIBURMDATANR oz Maltzh06-12-15 Double C:¥caliburtbdethodshRosz MalkztSCRA-zplit10 Crcaliburibetho 11 1.00
23 Elank BLAME-12 CAxCALIBURMDATANRO=2 Maltzh0E6-12-15 Double C:Ycaliburtkd ethodshRossz kaltztS5 CRA-zplit10 C:caliburikd etho 10 1.00
24 Unknown CDERE-2 CA=CALIBURNDATANROzs Maltzh0E6-12-15 Double C:'=caliburtkethodshRoss Maltz5 CRA-=plit10 C:*caliburketho 11 1.00
25 Blank BLAME-13 CAxCALIBURNDATANRoss Maltzh06-12-15 Double C:%caliburtk ethods R oss Maltz"S CRA-=plit10 C:'icaliburikd etho 10 1.00
26 Unkrnowin SDRDEM2-1 CA=<CALIBURMNDATANRoss Maltzh06-12-15 Double C: > caliburtMethods\FRoss MaltzASCFA-=plit10 C:\Healibursk etho 12 1.00
27 Elank BLAME-14 CAxCaLIBURNDATANR oz Maltzh0E6-12-15 Double C: < oaliburtkdethodshRoss Maltzt5 CRA-zplit10 Ciqcaliburib etho 10 1.00
28 Unkrown SDRDEMZ2-2 CAxCaLIBURMDATANR oz Maltzh06-12-15 Double C:¥caliburtbdethodshRosz MalkztSCRA-zplit10 Crcaliburibetho 12 1.00
29 Elank BLAME-15 CAxCALIBURMDATANRO=2 Maltzh0E6-12-15 Double C:Ycaliburtkd ethodshRossz kaltztS5 CRA-zplit10 C:caliburikd etho 10 1.00
30 Unknown HCCDEMITEZ-1 CA=CALIBURNDATANROzs Maltzh0E6-12-15 Double C:'=caliburtkethodshRoss Maltz5 CRA-=plit10 C:*caliburketho 13 1.00
31 Blank BLAME-1E CAxCALIBURNDATANRoss Maltzh06-12-15 Double C:%caliburtk ethods R oss Maltz"S CRA-=plit10 C:'icaliburikd etho 10 1.00
32 Unkrnowin HCCDEM1EZ-2 CA=<CALIBURMNDATANRoss Maltzh06-12-15 Double C: > caliburtMethods\FRoss MaltzASCFA-=plit10 C:\Healibursk etho 13 1.00
33 Elank BLAME-1F CAxCaLIBURNDATANR oz Maltzh0E6-12-15 Double C: < oaliburtkdethodshRoss Maltzt5 CRA-zplit10 Ciqcaliburib etho 10 1.00
34 Unkrown CSDERM13-1 CAxCaLIBURMDATANR oz Maltzh06-12-15 Double C:¥caliburtbdethodshRosz MalkztSCRA-zplit10 Crcaliburibetho 14 1.00
35 Elank BLAME-18 CAxCALIBURMDATANRO=2 Maltzh0E6-12-15 Double C:Ycaliburtkd ethodshRossz kaltztS5 CRA-zplit10 C:caliburikd etho 10 1.00
36 Unknown C5DEM13-2 CA=CALIBURNDATANROzs Maltzh0E6-12-15 Double C:'=caliburtkethodshRoss Maltz5 CRA-=plit10 C:*caliburketho 14 1.00
37 Blank BLAME-19 CAxCALIBURNDATANRoss Maltzh06-12-15 Double C:%caliburtk ethods R oss Maltz"S CRA-=plit10 C:'icaliburikd etho 10 1.00
38 Unkrnowin SDRD12M121 CA=<CALIBURMNDATANRoss Maltzh06-12-15 Double C: > caliburtMethods\FRoss MaltzASCFA-=plit10 C:\Healibursk etho 15 1.00
39 Elank BLAME-20 CAxCaLIBURNDATANR oz Maltzh0E6-12-15 Double C: < oaliburtkdethodshRoss Maltzt5 CRA-zplit10 Ciqcaliburib etho 10 1.00
40 Unkrown SODRD12mM12-2 CAxCaLIBURMDATANR oz Maltzh06-12-15 Double C:¥caliburtbdethodshRosz MalkztSCRA-zplit10 Crcaliburibetho 15 1.00
41 Elank BLAME-21 CAxCALIBURMDATANRO=2 Maltzh0E6-12-15 Double C:Ycaliburtkd ethodshRossz kaltztS5 CRA-zplit10 C:caliburikd etho 10 1.00
42 Unknown HCCD1 2k 4E 2-1 CA=CALIBURNDATANROzs Maltzh0E6-12-15 Double C:'=caliburtkethodshRoss Maltz5 CRA-=plit10 C:*caliburketho 16 1.00
43 Blank BLAME-22 CAxCALIBURNDATANRoss Maltzh06-12-15 Double C:%caliburtk ethods R oss Maltz"S CRA-=plit10 C:'icaliburikd etho 10 1.00
44 | Inknown HCCD] 2k AR 22 Cohedh) IR BSDATANE Ass M altzb 061215 Double C-tealibuctbd ethodshBoss b alt=t S CEA-=nlit1 0 - hedmalibuurbd ethio 1F 100

LM 8132015 7132 PM




Xcalibur Exported Results

Ii_-“ =l |= 061215 part 4 out 4 SCFA reprocessed_©6-16-15 DA column [Compatibility Mode] - Microsoft Excel = = OE=
Home Insert Page Layout Formulas Data Review View Acrobat s 0 = BB 2R
Tl & cut Arial -8 - AN AT = |=| - = Wrap Text Text - *j il:bl 5 Cemm T ’;j E Autosum - ﬁ?’ Lﬁ
= g copy - A a = L = rap = = g | =5 == A" & Fn - Z
. = = -0 iti . Fi 1
I Format painter o | - A- Bmergeacenter - | 3 - % o | | O nO " asTable - Styles~ | v e oo | @Cear  Fiter- Select- ;
Clipboard = = Alignment = Mumber = Styles Cells Editing
R1C1L - Ea
1 2 3 4 =] 6 7 10 11 12 13 14 15 =
1 ol
2 Component HaT'ne Curve Index Weighting Index Origin Index Equation
3 |acetic_acid Linear 12 Ignore Y = 1.19048e+005+25002.49 9550
F
5 Filename Sample Type Sample Name Sample 1D Exp Amnt Calc Amnt Units Level %RSD-AMT Peak Status Response Response Type Equation Area
& |blank-1 Blank Sample il M 0.126 MuA A Response Low 1193759.63 Area ¥ = 1.19048e+005+26002.9*X R’ 1193759.63
7 G0 Std Bracket Sample il 50.000 50.889 29, " 50 251374283 Area 251374283
8 | blank-2 Blank Sample | MA 2.02% MA MA Response Low 124324411 Area 1243244 11 -
s Moo Std Bracket Sample il 100.000 56.686 3% 100 3704559.48 Area 3704555 .48 3
10 blank-3 Blank Sample ] M -3.1786 MNA MNA Response Low 1107888.44 Area 1107888.44
11 200 Std Bracket Sample il 200.000 199.071 0% " 200 6366891.71 Area 6366891.71
12 blank-4 Blank Sample il N -1.368 MNA MNA Response Low 1154914.03 Area 1154914.03
13 |400-1 Std Bracket Sample il 400.000 394 892 EL'S 400 11453510.16 Area 1145381018
14 |blank-5 Blank Sample | MA 4788 MA MA Response Low 1314522.08 Area 1314522 08
15 Boo Std Bracket Sample il 200.000 796 467 0%" 200 21800853.22 Area 21800853.22
16 blank-6 Blank Sample ] M 1.378 MNA MNA Response Low 1226315.42 Area 1226315.42 e
17 Mooo Std Bracket Sample il 1000.000 1037.689 4% 1000 Response High 2817337227 Area 2817337227
18 blank-T Blank Sample | MNA MNA Response Low 1198579.96 Area 1198579.95
1% CSD6M1-1 Unknown Sample g NA 1955.253 MNA MNA Response High 52032639.92 Area 52032635.92
20 |BLANK-Z Blank Sample | MA 4177 M MA Response Low 1259093.24 Area 1259093.24
2 CSDEM1-2 Unknown Sample ] M 1984.852 M M Response High 5279712053 Area 52797120.53
22 BLANK-9 Blank Sample ] M 7118 MNA MNA Response Low 1375498.66 Area 1375498.66
23 |HCCDSMBEZ2-1 Unknown Sample il M, 486 463 MA A 13840033.24 Area 13840033.24
24 BLANK-10 Blank Sample | N 2.258 MNA MNA Response Low 1249137.03 Area 1249137.03
25 |HCCDSMBEZ-2 Unknown Sample il MA 480 771 A MA 13951942 18 Area 13951942 18
26 BLANK-11 Blank Sample ] MA -0.563 M MA Response Low 1175851.30 Area 1175851.20
27 |CDEME-1 Unknown Sample il M, 484 574 & A 13790730.25 Area 13780730.25
28 BLANK-12 Blank Sample o M -1.252 MNA MNA Response Low 1157933.64 Area 1157933.64
2% |CDEME-2 Unknown Sample il M, 484,445 MA A 13787451.85 Area 13787451.85
30 BLANK-13 Blank Sample ] N 3.608 MNA MNA Response Low 128428110 Area 12842581.10
31 | SDRDSMZ2-1 Unknown Sample il MA 5359 168 A MA 15210355 88 Area 15210355 88
2 BLANK-14 Blank Sample ] MA 3.224 M MA Response Low 1274575.02 Area 1274575.02
33 |SDRDEMZ-Z Unknown Sample il M, 543,429 & A 15321189.47 Area 15321189.47
34 BLANK-15 Blank Sample o M -0.559 MNA MNA Response Low 117594514 Area 1175945.14
35 |HCCDSM1EZ2-1 Unknown Sample il M, 678.802 MA A 18841264.82 Area 18841264.82
36 BLANK-16 Blank Sample ] N -2.110 MNA MNA Response Low 1135603.93 Area 1135603.93
37 |HCCDSM1EZ-2 Unknown Sample il MA 686 76T A MA 150483559 63 Area 15048355 63
38 BLANK-1T Blank Sample ls! MA 5.542 M MA Response Low 1360601.75 Area 1360601.75
38 |CSDEM13-1 Unknown Sample "o M, 682.769 & A 1842437873 Area 1842437873
an a1 Ane 12 Alank Qamnle in KL 3 coan KLA KL o 1 4 WY Aroa AFRATTA NN
M 4 r M| acetic_acid propanoic_acid butyric_acid 4_methyl_wvaleric_acid ¥ [« ] [ |
Ready | | o8] ) 100se J
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