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Validation Study: Split vs. Splitless Injection Mode with the Gas Chromatograph-Infrared Spectrometers

Nashville Lab, 2016

1. Introduction:

The purpose of this validation study is to verify the performance of forensic chemistry drug
identification with different injection modes: split (current mode—Split flow ratio of 2 currently) vs.
splitless (new mode). This study will verify the performance and accuracy of identifications by acquiring
a standard mix of cocaine and hydrocodone with both modes and conducting a side-by-side comparison
of the data. This study will show that utilizing the splitless injection mode increases sample signal
intensity while still allowing for baseline resolution and identification of compounds.

2. Objective:

Demonstrate the operation of the gas chromatograph column and infrared detector and the accuracy of
the infrared spectra obtained using splitless mode.

3. WMaterials:
Standard Company Lot Number
Standard Mix (Prepared by forensic scientist)
e Cocaine HCl e Sigma e 50k1124
e Hydrocodone bitartrate e Merck e V1526

Table 1: Standards Utilized during study and corresponding information about standards

4. Methods/Procedures:

GC/IR #1 (Short Column)
Method name Method Parameters
“7s” 90-270C for 10 mins. @70C/min. rate

Table 2: Previously validated method used on GC/IR#1

GC/IR #2 (Long Column)
Method name Method Parameters
“51” 120-270C for 10 mins. @70C/min. rate

Table 3: Previously validated method used on GC/IR#2

GC/IR Hogwarts
Method name Method Parameters
“MAN120TO270" 90-270C for 10 mins. @70C/min. rate—Split
“SLMAN120T0270” | 90-270C for 10 mins. @70C/min. rate—Splitless

Table 4: Previously validated methods used on Hogwarts

Procedure: Two (2) microliters of the drug standard mix identified in the above table were injected
on the respective instrument with the respective method. The standard mix was first acquired with the




Intensity

0.24-
0.22
o.2o—f
0.18—2
0.16—3
0.14—2
012
o.1oé
0.08-
o.oe—:
004

o.oz—_'

GC/IR 1

$1 90

0.00 -

L270C @70C/min. for 10mins. Methanol Blank Split/Splitless Study 09-09-16 RRS

Time (minutes)



Intensity

0.24-
0.22—2
0.20
0.18
0.16-
0.14

0.12-

0.08-
0.06-

0.04-

0.02-

0.10]

0.00 -

1GC/IR #1 90}270C @70C/min. for 10mins. Methanol Mix Split/Splitless Study- Split Mode 09-09-16 RRS

Coca.ne

Time (minutes)



0.013

0.012

0.011

0.010

0.009

0.008

0.007

0.006

Absorbance

0.005

0.004

0.003

0.002

0.001

0.000

4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

GC/IR #1 90-270C @70C/min. for 10mins. Methanol Mix Split/Splitless Study- Split Mode 09-09-16 RRS Cocaine

Column 19091J-413 5 Meters Detector: MCT-High D* Number of sample scans: 20
Column flow 1.0 Beamsplitter: KBr Number of background scans: 10
Split ratio 2.0 Source: IR Resolution: .8'000
Transfer Line 280 degrees C GC/FTIR 1 Sample gain: 2.0
Light Pipe 280 degrees C o . Mirror ve_locny. 3.1647
Collection time: Fri Sep 09 15:21:46 2016 (GMT-05:00) Aperture: 100.00
{ ( -

L .t



0.0055

0.0050

0.0045

0.0040

0.0035

0.0030

0.0025

Absorbance

0.0020

0.0015

0.0010 hﬁ

0.0005

0.0000 -

l
-0.0005

4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

GC/IR #1 90-270C @70C/min. for 10mins. Methanol Mix Split/Splitiess Study- Split Mode 09-09-16 RRS Hydrocodone

Column 19091J-413 5 Meters Detector: MCT-High D* Number of sample scans: 24
Column flow 1.0 Beamsplitter: KBr Number of background scans: 10
Split ratio 2.0 Source: IR g:rsno;?etlgg:m.&zogo

Transfer Line 280 degrees C GC/FTIR 1 Mirror velocity: e

Light Pipe 280 degrees C
gt Fip gree Collection time: Fri Sep 09 15:29:54 2016 (GMT-05:00)  Aperture: 100.00

\,
- N



Intensity

"HEC/IR #1 90-270C @70C/min. for 10mins. Methanol Mix Split/Splitless Study- Splitless Mode 09-09-16 RRS
0.24-

0.22

0.20-
0.18-

0.16—?

0.14;

0.12—3 Cocnine
f !

0.10- ﬂ
o.oe—z

0.06 -

0.04{

Hﬁ-‘ww dene
V4

0.02

0.00 -

Time (minutes)

\_//



0.10 -

0.09

0.08

0.07

0.06

0.05

Absorbance

0.04

0.03

0.02 -

0.01
0.00 wM—’\————/j\J

4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

GC/IR #1 90-270C @70C/min. for 10mins. Methanol Mix Split/Splitless Study- Splitless Mode 09-09-16 RRS Cocaine

Detector: MCT-High D* Number of sample scans: 32

Column 19091J-413 5 Meters
Number of background scans: 10

Column flow 1.0 Beamsplitter: KBr :
Spilit ratio 2.0 Source: IR g:rsnmluémg:in-aéogo
Transfer Line 280 degrees C GC/FTIR 1 Mirroe vegljocit'y: o

Light Pipe 280 degrees C
L grees Collection time: Fri Sep 09 15:49:58 2016 (GMT-05:00)  Aperture: 100.00



0.018

0.016

0.014

0.012

0.010

Absorbance

0.008 ﬁ

0.006

0004 J |

0.002 -

-0.000

4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

GC/IR #1 90-270C @70C/min. for 10mins. Methanol Mix Split/Splitless Study- Splitless Mode 09-09-16 RRS Hydrocodone

Detector: MCT-High D* Number of sample scans: 44

Column 19091J-413 5 Meters
Number of background scans: 10

Column flow 1.0 Beamsplitter: KBr 4
Split ratio 2.0 Source: IR 22;0[?;'02;'1,8;‘?80
Transfer Line 280 degrees C GC/FTIR 1 Mirroe vegliocit.y: 5.1647

Light Pipe 280 d c
gnt Fip b Collection time: Fri Sep 09 16:09:18 2016 (GMT-05:00) ~ Aperture: 100.00



Intensity

1GC/IR#2 1201270

o

N

N
I

L

0.20

0.18

0.16

0.14

0.12

0.10

0.08

©
o
»

0.04

0.02

T TR WO Y N K TN WU N G T ST YU AT AN AN N U AN N S NS AN U AN N A W T RIS O TN O S N O O S N B S

0.00

C @70C/min. for 10 mins. Methanol Blank Split/Splitless Study 09-09-16 RRS

Ti~e (minutes)




Intensity

4GC/IR#2 120/270C @70C/min. for 10 mins. Methanol Mix Split/Splitless Study- Split Mode 09-09-16 RRS

o
a
»

o
-
E.N

SR S e o [ T |

o
-
N

0.10

0.08

0.06

CDM\4M
0.04

0.02

AR NN TN T Y NS O TN TN N T G TON U AN S VAN AT T S R P N N |

|

Ti=ve (minutes)




0.055-

0.050 -

0.045 -

0.040-

0.035-

0.030 ]

Absorbance

0.025-

0.020 -

N

0.010- |
- ’ )

0.005
-0.000 |

4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

GC/IR#2 120-270C @70C/min. for 10 mins. Methanol Mix Split/Splitless Study- Split Mode 09-09-16 RRS Cocaine

Column 19091Z-213 30 Meters Detectorr MCT/A  Number of sample scans: 12
Column flow 3.0 Beamsplitter: KBr Number of background scans: 10
Spilit ratio 2.0 Source: IR Resolution: 8.000
Transfer Line 280 degrees C GC/FTIR 2 Sample gain: 2.0

Mirror velocity: 3.1647

Light Pipe 280
ight Pipe 280 degrees C Collection time: Fri Sep 09 14:35:47 2016 (GMT-06:00)  Aperture: 100.00

N _



0.0080 ]
0.0075
0.0070
0.0065 ]
0.0060
0.0055-

0.0050 -

0.0045 -
0.0040

-

0.0035 ]

Absorbance

0.0030-

0.0025

0.0020-

N | |
0.0015-] [ [\

: / |
0.0000-

0.0010—; ‘J | j J\j N 1\

—

0.0005 ]
4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

GC/IR#2 120-270C @70C/min. for 10 mins. Methanol Mix Split/Splitiess Study- Split Mode 09-09-16 RRS Hydrocodone

Column 19091Z-213 30 Meters Detector: MCT/A  Number of sample scans: 24

Column flow 3.0 Beamsplitter: KBr Number of background scans: 10

Split ratio 2.0 Source: IR g:rzo;rglgr;:in-s.zogo

Iir;r?tsgrr)é Iggozggg?:g;ece;s = GC/FTIR 2 Mirror velocify: 3.1647
Collection time: Fri Sep 09(15:11:58 2016 (GMT-06:00) Aperture: 100.00

\ N 4 e

- =g



Intensity

1GC/IR#2 120-270C @70

o

o

®»
|

0.04

0.02

TN TN T N TN TN AN T W 1O

0.00

C/min. for 10 mins. Methanol Mix Split/Splitiess Study- Splitless Mode 09-09-16 RRS

Cown-ne

Ti~e (minutes)




0.085-
o.oso-i
0.0755_
o.o7o-f
0.0657:
o.oeo—i
0.055—f

0.050-

Absorbance

0.045-
0.040
0.035

0.030
‘ 0.025- \
0.020

0.015 \ i}

0.010]
[ -0.000 - UL‘ S ‘,V\.J/
' 4000 3500 3000 2500 2000 1500 1000

| Wavenumbers (cm-1)

GC/IR#2 120-270C @70C/min. for 10 mins. Methanol Mix Split/Splitless Study- Splitless Mode 09-09-16 RRS Cocaine

Column 19091Z-213 30 Meters Detector: MCT/A  Number of sample scans: 24

Column flow 3.0 Beamsplitter: KBr Number of background scans: 10
Resolution: 8.000

Split ratio 2.0 Source: IR Sample gain: 2.0
Transfer Line 280 degrees C GC/FTIR 2 - )
Light Pipe 280 degrees C Mirror velocity: 3.1647

Collection time: Fri Sep 09 15:12:22 2016 (GMT-06:00) Aperture: 100.00
,\ . .

.



Absorbance

oooz{

-0.000 _|

W\ |

l

\ |
'WWW’ w k/

pr—————

| 4000 3500

3000 2500 2000
Wavenumbers (cm-1)

1500 1000

GC/IR#2 120-270C @70C/min. for 10 mins. Methanol Mix Split/Splitless Study- Splitless Mode 09-09-16 RRS Hydrocodone
Detector: MCT/A  Number of sample scans: 24

Column 19091Z-213 30 Meters
Column flow 3.0

Split ratio 2.0

Transfer Line 280 degrees C
Light Pipe 280 degrees C

Beamsplitter; KBr

Source: IR
GC/FTIR 2

Collection time: Fri Sep 09 15:27:56 2016 (GMT-06:00)

Number of background scans: 10
Resolution: 8.000

Sample gain: 2.0

Mirror velocity: 3.1647

Aperture: 100.00




Intensity

1GC/IR Hogwarts|
0.244

0.22—2
o.zo-f
0.18-3
0.16-3
014
o.12—f
o.1oé
o.osé
o.oeé
0.04-5

0.021

120-270C

@70C/min. for 10 mins. Methanol Blank Split/Splitless Study 09-12-16 RRS

Time (minutes)




Intensity

IGC/IRE
0.241

ané
020,
awé
amg
014
au;
amé
a%é
Q%%
amé

0.02-

ogwjrts 120-270C @70C/min. for 10 mins. Methanol Mix Split/Splitless Study- Split Mode 09-12-16 RRS

Time (minutes)




0.055
0.0501
0.045—?
0.040-
0.035—3

0.030-

Absorbance

0.025-

0.020]

0.015-

0.010-

0.005-

4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

GC/IR Hogwarts 120-270C @70C/min. for 10 mins. Methanol Mix Split/Splitless Study- Split Mode 09-12-16 RRS Cocaine

LS

Column USF668212H 30 Meters Detector: MCT/A Number of sample scans: 12

Column flow 3.0 Beamsplitter: KBr Number of background scans: 64

Split ratio 2.0 Source: IR Resolution: 8.000

Transfer Line 280 degrees C HOGWARTS Sample gain: 1.0

Light Pipe 280 degrees C ) ) Optical velocity: 3.7974
Collection time: Mon Sep 12 08:56:16 2016 (GMT-05:00)  Aperture: 100.00

L N




0.0050-
0.0045-
0.0040-

0.0035{

0.0030-

0.0025-

Absorbance

0.0020-

0.0015{ F

0.0010-'_

0.0005-

0.0000-

4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

GC/IR Hogwarts 120-270C @70C/min. for 10 mins. Methanol Mix Split/Splitless Study- Split Mode 09-12-16 RRS Hydrocodone

Detector: MCT/A Number of sample scans: 20
Column flow 3.0 Beamsplitter: KBr Number of background scans: 64
Split ratio 2.0 Source: IR gesolftlonz_ 8.1080

Transfer Line 280 degrees C ample gain: 1.

i HDGWARTS Optical velocity: 3.7974

Light Pipe 280 d C
Ight Pipe 250 degrees Collection time: Mon Sep 12 08:56:16 2016 (GMT-05:00)  Aperture: 100.00

Column USF668212H 30 Meters




Intensity

1GC/IRH
0.24*_

0.225_
o.zo—f
0.18—3
0.161
014
o.12§
0.10—?
0.08;
0.06—2
004

0.02-

ogwarts 120-27Q

C @70C/min. for 10 mins. Methanol Mix Split/Splitless Study- Splitless Mode 09-12-16 RRS

Time (minutes)




0.085
o.oso-f
0.075{
0.07o§
0.065%
o.osoé
0.0555_
0.050-?
o.o45-f

Absorbance

0.040-

0.035
0.030-

0.025]

0.020-

0.0151

0.010

0.005- ‘JU
0.0001

e A

4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

GC/IR Hogwarts 120-270C @70C/min. for 10 mins. Methanol Mix Split/Splitless Study- Splitless Mode 09-12-16 RRS Cocaine

Detector: MCT/A Number of sample scans: 12

Column USF668212H 30 Meters
Number of background scans: 64

Column flow 3.0 Beamsplitter: KBr _

Split ratio 2.0 Source: IR Resolution: 8.000

Transfer Line 280 degrees C HOGWARTS Sample gain: 1.0

Light Pipe 280 degrees C o Optical velocity: 3.7974
Collection time: Mon Sep 12 09:08:20 2016 (GMT-05:00)  Aperture: 100.00

.
i
k/



0.0101
0.009{
0.008

0.0071

0.006-

0.0051

Absorbance

0.004{

0.003

0.002- u

0.001-

0.000

4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

GC/IR Hogwarts 120-270C @70C/min. for 10 mins. Methanol Mix Split/Splitless Study- Splitless Mode 09-12-16 RRS Hydrocodone

Detector: MCT/A Number of sample scans: 16
Number of background scans: 64

Column USF668212H 30 Meters

Column flow 3.0 Beamsplitter: KBr _
Split ratio 2.0 Source: IR gesolllmon:_ 8.1080
Transfer Line 280 degrees C ample gain: 1.

. NSRS Optical velocity: 3.7974

Light Pipe 280 d C
ight Pipe 260 degrees Collection time: Mon Sep 12 09:08:20 2016 (GMT-05:00)  Aperture: 100.00
( C

L% o




Intensity

0.24-
0.22—2
0.20—3
0.18—?
0.16%
0.14—5
0.125
0.105
o.osé
o.oeé
00

0.021

1GC/IR H¢gwaﬂs120-2 0C @70C/min. for 10 mins. Methanol Mix Split/Splitless Study- Splitless Mode 0.5uL Injection volume 09-12-16 RRS

Cocn nt

H»)Nu codeng

<

|

Time (minutes)




0.034-
0.032
0.030
0.028
0.026
0.024-
0.022
0.020-
0.018
0.016

Absorbance

o.o14§

0.012'5

0.010-

0.008]

0.006-

0.004%

0.002-
0.000-
4000 3500 3000 2500 2000 1500 1000

Wavenumbers (cm-1)
GC/IR Hogwarts 120-270C @70C/min. for 10 mins. Methanol Mix Split/Splitless Study- Splitless Mode 0.5ul injection volume 09-12-1€

Cocant gy g

Column USF668212H 30 Meters Detector: MCT/A Number of sample scans: 12
Column flow 3.0 Beamsplitter: KBr Number of background scans: 64
Split ratio 2.0 Source: IR 2950':”'0”{ 8-1080
Transfer Line 280 degrees C ample gain: 1.

o HOGWARTS Optical velocity: 3.7974

Light Pipe 280 d C
'ght Flpe 80 degrees Collection time: Mon Sep 12 10:03:47 2016 (GMT-05:00)  Aperture: 100.00
(

{
\ AN

A



o (=

o o

o o

@ &

o o
1

Absorbance

4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

GC/IR Hogwarts 120-270C @70C/min. for 10 mins. Methanol Mix Split/Splitless Study- Splitless Mode 0.5uL injection volume 09-12-1€
dvecodont vrs

Column USF668212H 30 Meters Detector: MCT/A Number of sample scans: 12
Column flow 3.0 Beamsplitter: KBr Number of background scans: 64
Split ratio 2.0 Source: IR gesolllmon:_ 8.1080

Transfer Line 280 degrees C ample gain: 1.

i HOGWARTS Optical velocity: 3.7974

ight Pipe 280 d C
LightiFipe 280'degieos Collection time: Mon Sep 12 10:03:47 2016 (GMT-05:00)  Aperture: 100.00

{



