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Addendum
Stored methods

Method 1 120 degrees isothermal

Method 2 120 degrees (5 minutes) ramped to 270 degrees at 70/min Total run time 10
minutes

Method 3 120 degrees (1 minute) ramped to 270 degrees at 70/min Total run time 10
minutes

Always verify that the temperature for the GC interface is at least 10 degrees higher than
the maximum temperature of the GC oven.
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Quality Assurance Program
Gas Chromatograph/Fourier Transfer Infrared (GC/FTIR) Spectrometer Verification

Purpose

To verify that the instrument is suitable for use in the analysis of drug samples (in
particular amphetamine, phentermine, methamphetamine and related compounds) and
that all analysts are trained in the use of the instrument.

Procedure

The instrument consists of an Agilent Technologies 6890 Gas Chromatograph coupled to
a Thermo Nicolet Gas Chromatograph interface attached to a Thermo Nicolet Nexus 470
FTIR. It was installed and set up by Thermo Nicolet service engineers.

The instrument was initially run at varying conditions to determine the optimum values to
obtain the best results. It was determined that the sample volume should be in the 1 to 5
microliter range (depending on the strength of the individual sample) when injected onto
the column. Samples are to be run either isothermally or with a ramped program using a
temperature or temperature ramp that is suitable for the sample being analyzed. These
temperatures should be the same or close to the values used for Gas
Chromatograph/Flame Ionization Detector GC/FID)or Gas Chromatograph/Mass
Spectrometer techniques (GC/MS).

The next step was to run a variety of standards in order to obtain their respective gas
phase IR spectra. These were added to a library that was created by TBI Crime Lab
personnel. This initial library consisted of 64 compounds. (Additional compounds will
be added to the library as necessary or as they become available). Except for compounds
that break down or optical isomers (d and 1 ephedrine for example), the resulting spectra
were determined to be capable of differentiating and identifying the compounds with no
ambiguity. These spectra were compared to published standards whenever possible. In
all cases the standards have been previously verified by either solid phase FTIR, GC/MS,
or both.

All current forensic scientist permanently assigned to the Forensic Chemistry unit were
then given a briefing on how to operate the instrument. At this point three different
unknowns were assigned to each chemist to analyze using the instrument. This was done
to verify that they have an understanding of how the instrument operates and can obtain
the correct results.

After being reviewed by the Forensic Chemistry Section Supervisor, the TBI Quality
Assurance Manager, and the Regional Crime Laboratory Supervisor the instrument was
commissioned in the Forensic Chemistry Section to be used for case analysis.
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Method Validation Review Form
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Check the appropriate New Test __ Update of Test

This form is to be used as a coversheet for any new method, change in method, reagent or kit
change. The Forensic Scientist appointed for procedure development/validation is to initial and
date the appropriate box and attach documentation of required validation study results.

Submit all information to the Quality Assurance Manager prior to implementation of the
procedure.
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Forensic Drug Analysis by GC/FT-IR |

KEN KEMPFERT

NO. 748 P.3/7

RP-&

FT-IR Applications Specialist, Nicolet Inatrument Corporation, Madixon, Wisconain 53711

Gas chromategraphy Fourier transform infrared spectroscopy (GC/FT-
TR) has been examined as a new forensic drug identification technique.
The method is found 1o be specific for many clossly related isomers
incloding cocalne axd paendococaine or phentermine and methamphet-
amine, Distingolshiey some isomers may require apectral sabtraction or
examination of band pesitions, The weful range of GC/FTT-IR semaitive
Ities was detormined to be from 50 to 500 nanogranis per component.

Index Headings: Analysls for drugs; Infrared; Gus chromatography.

INTRODUCTION

The analynis of forensic drug samples consisting of
unknown white powders, tablets, or capsules, as well as
drug residues on a multiple of paraphernalia, has been
accomplished hy a variety of techniques, Chemical color
tests, crystal tests, gas chromatography, UV, and IR are
a few of the methods available.! Often these samples are
mixtures of drugs which are not separable by extraction.
The most efficient method for identification is a com-
bined chromatographic and spactroscopic technique.

Numerous papers have been published that describe
the use of gas chromatography/mass spectrometry (GC/
MS) as a rapid method of simultaneous separation and
identification of these mixtures.>** However, infrared
spectroscopy may be necessary, in addition to the GC/
MS technique, for distinguishing the isomers of the in-
creasing number of drugs, both illicit and commercially
available.

Gas chromatography/Fourier transform infrared spec-
troscopy (GC/FT-IR) has been reported to be an excel-
lent method for the separation and identification of com-
plex mixtures such as solvents, petrochemicals, and flavors
and fragrances.5¢7 We will examine GC/FT-IR as a meth-
od of analysis for drugs of forensic interest from three
points of assessment:

1, feasibility
2, specificity
3. sensitivity

EXPERIMENTAL

A Hewlett-Packard 5890 gas chromatograph using cool
on-column injection was interfaced to a Nicolet 208XC
FT-IR with a dedicated MCT-A detector. Capillary col-
umns used for the study were:

1. 0.82d mmid. X 10m % 1.0 um DB-1for the feasibility
gtudy.

2. 0.25 mm i.d. X 15m x 0.25 pm DB-5 for the sen-
sitivity study and running of standards.

3.0.32mm X 5m x 0.25 um DB-1 for the LSD analysis.
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A 15 cm-t % 1.0 mm i.d. gold-coated light pipe was
used to measurs IR data from the GC. The capillary
column is threaded through glass-lined stainless steel
heated transfer lines and positioned at the exact entrance
to the light pipe, the result being a totally inert aystem.
This configuration, combined with the use of cool on-
column injections, makes the analysis of lahile com-
pounds possible. The spectrometer was operated at 8-cm™
data collect, and 7 scans per second were co-added to
disk at 0,03-8 intervals as fully processed transmittance
spectra. i

The calculation of IR response vs. time was done with
the use of the standard software package utilizing a Gram-
Schmidt reconstruction (GSR). This reconstruct pro-
duces a result aimilar to a GC detector response or a total
jon chromatogram from a GC/MS system.

Controlled substance standards were obtained from
Sigma Chemical (St. Louis, MO) and Alltech Assoc.
(Deerfield, IL) and were extracted as free acid or free
base standards into CH,Cl, solvent. Twenty different
atandards were run by GC/FT-IR, and the spectra were
added to the atandard Nicolet-Aldrich vapor-phase Li-
brary consisting of 5010 components.

Approximately 1-ug amounts of these standards were
injected in order to produce spectra with high signal-to-
noige levels, -

RESULTS AND DISCUSSION

Figure 1 shows the Gram-Schmidt reconstruct (GSR)
for a mixture of “street drugs,”" where 7 components
ranging from methemphetamine through cocaine were
separated and identified. This is a mixture of standards,
at concentrations from 100 to 600 ng each, which dem-
anstrates the feasibility of the method. Good chromato-
graphic separation of all the components was achieved,
Processing and searching the data produced correct peak
identifications for all the components. A library search
of peak #5 islshown in Fig. 2 and clearly identifies benz-
phetamine as the best match.

The specificity of GC/FT-IR can be assessed by com-
paring the vapor-phase spectra of several closely related
drug compounds, Figure 3 shows IR spectra for am-
phetamine-like compounds. The value of the IR tech-
nique in distinguishing amongst the phenethyl amines
is apparent. Major differences at 2800 cm™ in the IR
spectra for methamphetamine, a secondary amine, and
phentermine, a primary amine, should be noted. The
unique difference is due to the secondary amine present
in methamphetamine but not in phentermine. Phenter-
mine and methamphetamine give rise to virtually iden-
tical electron impact (EI) mass spectra with a base peak
at 58 (Ref, Sji due to the fragment C,H,N, rendering mass

APPLIED SPECTROSCOPY  B45

© 1988 Sociaty far Applird Spectroacopy



AUG. 8.2081 12:52PM THERMO NICOLET MKTG

s

L L

.00 .00 8.00 .00
2.0 } RETENTION TIME

im 200 300 WD

'le.no 12.00 14.0¢ 1{m.00
MIN
100 %co ©00  1kao

500 i)
OATA POINTS

3 HE B PReRevE
Tl

Fic. 1. Gram-Schmidtreconatruct of “streat drugs,” 0.32 mm X 10m x
1,0 pm DB-1 38 — 200 — 270°C (st 25, 10 deg/min. (1) Mathamphet-
amine; (2) phenmetrazine; (3) butalbital; (4) meperidine; (5) benz:
phetamine; (6) phancyclidine; (7) cocaine.

spectroscopy nonspecific in being able to distinguish these
two chemically distinct compounds,

Representative vapor-phase spectra of local anes-
thetics shown in Fig. 4 are clearly unique. A more chal-
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Fi6. 2. Library search result for paak #5 in “strest drugs” sampla.
Shown from top to bottom: peak #6, best library result; banzphetamine,
2nd best; NN' dibanzyl-N.N'-dimsthyl-athylenediamine, 9rd best;
{~) 1,3-diphenyl-butane, 4th beat; (+) 1,3-diphenyl-butane.
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Fio. 8. Vapor-phase spectra for thres phenethyl amine drugs. From
top to bottom: mathemphetamine, phentermine, and amphetamine.
Band et 2800 cm™! in methamphetamine indicates a secondary amine.

lenging compatison in this class of compounds is shown
in Fig. 5 for the diastereomers cocaine and pseudoco-
caine. Here the orientation of the tropane substituents
dramatically affects the IR spectrum. Considerable dif-
ference in the fingerprint region and also the carbonyl
band of pasudococaine at 1743 em™ is visible as two
bands at 1766 ¢em™ and 1735 em™ in cocaine,

We report the first analysis of lysergic acid diethyl
amide (LSD) by GC/FT-IR. Figure 6 shows the GSR of
an LSD standard injecting 1.2 uli on-column at 1.0 ug/
pL in CH,CL. This analysis represents a stringent test
of the inertness of the system since LSD is very sensitive
to any glass or metal surfaces, and, for this reason, the
column must be fed directly into the light pipe and the
injection must be done on-column to prevent any ex-
posure to glasa.

LI1DOCAINE
PIBUCAINE
COCATNE
PRDCATNE

Fic, 4. Vapor-phase apectra for four local anesthetics. From top to

bottom: lidocaine, dibucaine, cocaine, and procaine, all showing easily
distinguishahle apectra
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Pua. 5. Vepor-phase spectra for diastareoman of cocaine. From top

- to bottom: cocaine and ococsine, Cocaine is [TR-(2-ex0, 3-0x0)]

substituted with cathony] bands at 1766 and 1735 cm~! and pssudo-

gg?aino is [IR-(2-endo, 3-ax0)] subatituted with a singlet carbonyl at
cm™.

Figure 7 shows spectra for LSD and its analog lysergic
acid methyl propyl amide (LAMPA). Again, GC/FT-IR
has cleasly distinguished these closely related com-
pounds, showing considerable differences in the IR spec-
tra. E] mass spectra of these two compounds are virtually
identical (Ref. 8). ,

Representative barbiturate vapor-phase spectra are
ghown in Fig. 8. Of those shown, all are easily distin-
guishable, with the exception of pentobarbital and bu-
tabarbital, This result is not unexpected, since IR spectra
generally do not exhibit major differences as aliphatic
chains are lengthened, Figure 9 shows these two barbi-
turate spectra overlapped, and they are quite similar, We
can predict a higher C-H stretching frequency relative
to the C=0 gtretching frequency intensity in pentobar-
bital due to its extra CH, moiety.

An interactive apectral subtraction of pentobarhital
and butabarbital and attempts to zero the C=0 band

|
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Fra. 7- Vnpor-phau‘ spectra of LSD snd LAMPA. From top to bot-
tom: lysargic acid dlathyl amide (LAMPA), differentiable in the fin-
gerprint apectral region.

yield the result shown in Fig. 10. As predicted, the greater
intensity of the C-H stretching response in the pento-
barbital epectrum remains as a positive feature, Addi-
tionally, a band unique to pentobarbital at 918 cm™ is
more readily apparent in the subtraction, Overall, the
subtraction result shows differences in the following
manrer:

1. Bandwidth differences appear as second-derive-
tive-likeipeaks in the subtraction.

9, Band position differences appear as first-deriva-
tive-like' peaks,

3, Relative band intensity differences appear as “nor-
mal bands,” either positive or negative.

Of course, this is a complex spectrum and these three
types of differences are also hlended in the subtraction.

SEEDAARS T TAL
BUTASART I TAL

T o0 3.00  X.00  8.00 10,00 12.00 14,00 18.00
RETENTION TIME (MIN
10 =208 408 WO% [] g8 L[] [
DATA POINTS HAVENUMBEN

Fic.6. Gram-Schmidtrecontructof LSD standard. 0.92 mm x 61 x
0.25 pm DB-1 38 = 200 = 276°C at 26, 10 deg/min. LSD elutes at 14
min into run.

|
Fic. 8. Vapar-phass spectra of barbiturates. From top to bottem:
amobarbital, phenobarbital, pentobarbital, secobarbital, and butshar-
bital. Pontabashital and butabarhital are the two moet aimilar,
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Fig. 8. V spectra of butabarbital (top) and pentobarbital

apor-phase
(bottom). Pentobarhital should show grester C-H stretching/C=0
stretching ratio than butabarbital

The band position differences are exemplified in Fig.
11, where the major CH stretching hand at 2978 cm™
pentobarbital is shifted to 2079 em™* in butabarbital,

We initiated examination of the sensitivity of GC/FT-
IR for the druge by generating a response (au) vs. nan-
ograms (ng) injected curve for lidocaine (Fig. 12) where
the response in absorbance units full scale (AUFS) was
calculated from the processed spectrum from each of the
injected amounts, Lidocaine provides a reasonably linear
response of nanograms injected vs. AUFS. Some fall off
(loss of linearity is expected) in response as the amount
injected is increased. This is due to chromatographic
column overloading,

Assuming that all drugs would show a linear relation-
ship of response vs. amount injected, relative GC/FT-IR
sensitivities (Table I) for representatives of saveral classes
of drugs can be calculated, The inclusion of isobutyl-
methacrylate (IBMA) is done for reference purposes since
this compound is used as a standard GC/FT-IR sensi-
tivity test by many GC/FT-IR manufacturers.

Q123

PENTODAMEITAL MINUS BUTARARAITAL
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Fic.10. Suhtraction result of peatobarbital minus butabarbital shaws
greater C-H stretching end a band at 513 em™* in pentaharbital.
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Fic. 11, Ovarlay of C-H stretching regions for pantobarbital (upper)
and butabarbital (lowet). The major C-H stretching band is unique for
cach. Pentoharbital is 2573 em~* and butabarbital is 2979 em™

This normalized scale shows a rather broad range of
relative responsea for the drugs, with pentobarbital being
the most strongly TR absorbing and LSD being the least.
The strong IR response of pentobarbital is not unex.
pected since it contains three carbonyl groups. The IR
response of amphetamine is predicted to be relatively
weak due to the lack of a significant dipole and the ar-
omatie structure which has a low extinction coefficient.
The weak IR responses for codeine and LSD are a com-
bination of the effects discussed above,

Deciding how many nanograms of each of these com-
pounds are necessary for an identification ie left to the
forensic scientist. Identification certainly depends upon
the results of supporting tests. Basing the identification
entirely upon the vapor-phase IR spectrum will require
data with a high signal-to-noise level. As a reference, Fig.

GC/FT-IR Fieponss vs. Concenratlan for Lidocalne
004 -
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nig of Lidocaine

Fic. 12. GC/F'II‘-IR response vi. panograms injectad for lidocalna.
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Fic.18, GC/FT-IR spectnum of 120 ng of cocaing, Tha spectrum muat
exhihit good S/N to render idantification.

18 shows the GC/FT-IR spectrum for 120 ng of cocaine

with a signal-to-noise ratio of 121:1, the signal being the.

Y scale expanded value of .6% T the noise is calculated
from the Y scale expanded value at 2000 cm™ of 0.0297%
T peak-to-peak. These are considered to be excellent
data in all respects and represent irrefutable evidence.

CONCLUSIONS

The use of hyphenated GC separation and FT-IR iden-
tification has been demonstratad for a variety of drugs.
Our work shows that vapor-phase spectra of these sam-
ples are unique and that this technique allows the dif-
ferentiation of closely related classes of drugs, including
geometric isomers. The use of the computerized library
searching capabilities of the systam assists in the rapid
screening of unknown materials and verifies the identi-
fication of suspected drug items, The sensitivity of the
method varies for each class of drug and will require
between 50 and 100 ng for high signal-to-noise spectra.
These amounts are generally minimal, since dosage levels

NG. 748 P.7s7
TABLEL Relatve GC/FT-TR sensitivitiest
Nanograms Normalized

Cowmpouxnd ' injected AUFS  to lidocaine
Amphetamine 196 0127 12
Cocaine 120 0156 235
Codeine | 512 10093 a3
Isobutyimethacrylnts 10 .0040 72
Lidocaine T2 0040 1.0
Lysergic acid disthyl amide 1200 .0061 Al
Peatobarbital | 220 0687 5.1

= All drugs were Injected on-column, with the use of columns and con-

ditions approptiata for that material. With GC/FT-IR, penobarbital
is the moat, and ]{..SD the least, sensitive.

of drugs typicéﬂy specify amounts of components in the
high microgram to low milligram range.
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Search results for: Coadded spectrum: 5.5
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Search results for: Coadded spectrum: 6.73 - 6.85 min.

Date: Thu Jul 12 12:45:20 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

DA WNR

Index

NUITO Wb

Match
98.22
97.50
71.02
70.70
67.71

Compound Name

Coadded spectrum: 5.46 - 5.52 min.
METHAMPHETAMINE STANDARD
Coadded spectrum: 5.08 - 5.17 min.
PHENTERMINE STANDARD WHS
Coadded spectrum: 4.52 - 4.59 min.

METHAMPHETAMINE = WHS

METHAMPHETAMINE STANDA
WHS
PHENTERMINE STANDARD

AMPHETAMINE STANDARD

Library Name
TEST
TEST
TEST
TEST
TEST
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Search results for: Linked spectrum at 3.009 min.

Date: Thu Jul 12 16:16:32 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

nnbhwhN+=

Index
4

3
5
6
2

Match
92.70
92.55
73.27
73.20
67.40

Compound Name

Coadded spectrum: 5.46 - 5.52 min.
METHAMPHETAMINE STANDARD
PHENTERMINE STANDARD WHS
Coadded spectrum: 5.08 - 5.17 min.
Coadded spectrum: 4.52 - 4.59 min.

METHAMPHETAMINE SAMPLE FROM CASE

METHAMPHETAMINE STANDA
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WHS

Library Name
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Search results for: Linked spectrum at 3.009 min.
Date: Thu Jul 12 16:16:32 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

METHAMPHETAMINE SAMPLE FROM CASE ~ WHS

0.020 JLinked spectrum at 3.009 min.
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Search results for: Coadded spectrum: 2.95 - 3.02 min.

Date: Thu Jul 12 16:17:16 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40

METHAMPHETAMINE FROM CASE
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Search results for: Coadded spectrum: 2.95 - 3.02 min. METHAMPHETAMINE FROM CASE ~ WHS

Date; Thu Jul 12 16:17:16 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40

Search results list of matches

Index Match Compound Name Library Name
1 3 92.17 METHAMPHETAMINE STANDARD WHS TEST
2 4 92.11 Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA TEST
3 5 72.78  PHENTERMINE STANDARD WHS TEST
4 6 72.76 Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD TEST
5 31 67.33 TRANS-4-OCTENE, 99% Aldrich Vapor Phase Sample Library
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Search results for: Coadded spectrum: 6.59 - 6.73 min.
Date: Thu Jul 12 12:46:39 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40
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Search results for: Coadded spectrum: 6.59 - 6.73 min. PHENTERMINE STD WHS
Date: Thu Jul 12 12:46:39 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 6 98.10
2 5 97.76
3 2 84.60
4 1 83.89
5 4 79.06

Compound Name

Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD
PHENTERMINE STANDARD WHS

Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD
AMPHETAMINE STANDARD WHS

TERT-BUTYLBENZENE, 99%

Library Name

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
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Date: Wed Feb 06 00:38:16 2036 Linked spectrum at 10.007 min.
Scans: 4

Resolution: 8.000
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Search results for: Coadded spectrum: 5.61 - 5.68 min. AMPHETAMINE TEST WHS
Date: Thu Jul 12 12:48:25 2001

Search algorithm: Correlation

Regions searched: 3995. 85-798.40

ICoadded spectrum: 5.61 - 5.68 min. AMPHETAMINE TEST WHS
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Search results for: Coadded spectrum: 5.61 - 5.68 min. AMPHETAMINE TEST WHS
Date: Thu Jul 12 12:48:25 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

vi-hWN -

Index

WU =N

Match
87.49
85.79
73.78
72.51
59.23

Compound Name

Coadded spectrum: 4.52 - 4.59 min.
AMPHETAMINE STANDARD ~ WHS
Coadded spectrum: 5.08 - 5.17 min.
PHENTERMINE STANDARD WHS
METHAMPHETAMINE STANDARD

AMPHETAMINE STANDARD
PHENTERMINE STANDARD

WHS

Library Name
TEST
TEST
TEST
TEST
TEST
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Search results for: Coadded spectrum: 6.29 - 6.39 min. PHENTERMINE TEST WHS
Date: Thu Jul 12 12:50:07 2001

Search algorithm: Correlation

Regions searched: 3995. 85-798.40
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Search results for: Coadded spectrum: 6.29 - 6.39 min. PHENTERMINE TEST WHS
Date: Thu Jul 12 12:50:07 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 6 94.66
2 5 94.39
3 2 83.74
4 1 82.87
5 4 77.37

Compound Name
Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD

PHENTERMINE STANDARD WHS

Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD
AMPHETAMINE STANDARD ~ WHS

TERT-BUTYLBENZENE, 99%

Library Name

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library



Search results for: Coadded spectrum: 6.29 - 6.39 min. PHENTERMINE TEST WHS
Date: Thu Jul 12 12:50:33 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

ICoadded spectrum: 6.29 - 6.39 min. PHEII'\__ITERMINE TEST WHS
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Search results for: Coadded spectrum: 6.29 - 6.39 min. PHENTERMINE TEST WHS
Date: Thu Jul 12 12:50:33 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 6 94.66
2 5 94.39
3 2 83.74
4 1 82.87
5 4 77.37

Compound Name
Coadded spectrum: 5.08 - 5.17 min.  PHENTERMINE ST ANDARD

PHENTERMINE STANDARD WHS

Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD
AMPHETAMINE STANDARD ~ WHS

TERT-BUTYLBENZENE, 99%

Library Name

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
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Search results for: Coadded spectrum: 6.74 - 6.85 min. METHAMPHETAMINE TEST WHS

Date: Thu Jul 12 12:51:43 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40

{Coadded spectrum: 6.74 - 6.85 min. METHAMPHETAMINE TEST WHS
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Search results for: Coadded spectrum: 6.74 - 6.85 min. METHAMPHETAMINE TEST WHS
Date: Thu Jul 12 12:51:43 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 3 87.94
2 4 87.79
3 6 66.78
4 2 66.23
5 5 65.66

Compound Name

METHAMPHETAMINE STANDARD WHS

Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA
Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD
Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD
PHENTERMINE STANDARD WHS

Library Name
TEST
TEST
TEST
TEST
TEST
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Scans: 4
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Search results for: Coadded spectrum: 2.43 - 2.48 min.
Date: Thu Jul 12 14:15:05 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40
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Search results for: Coadded spectrum: 2.43 - 2.48 min. AMPHETAMINE STD  WHS
Date: Thu Jul 12 14:15:05 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

uhWwWN =

Index

WU =N

Match
96.66
96.00
84.50
84.27
65.56

Compound Name

Coadded spectrum: 4.52 - 4.59 min.
AMPHETAMINE STANDARD ~ WHS
Coadded spectrum: 5.08 - 5.17 min.
PHENTERMINE STANDARD WHS
METHAMPHETAMINE STANDARD

AMPHETAMINE STANDARD
PHENTERMINE STANDARD

WHS

Library Name
TEST
TEST
TEST
TEST
TEST
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Search results for: Coadded spectrum: 2.93 - 2.98 min.
Date: Thu Jul 12 14:16:36 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

METHAMPHETAMINE STD WHS
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Search results for: Coadded spectrum: 2.93 - 2.98 min. METHAMPHETAMINE STD WHS
Date: Thu Jul 12 14:16:36 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 4 97.98
2 3 97.59
3 6 70.68
4 5 70.00
5 2 67.03

Compound Name

Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA
METHAMPHETAMINE STANDARD WHS

Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD
PHENTERMINE STANDARD WHS

Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD

Library Name
TEST
TEST
TEST
TEST
TEST
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Search results for: Coadded spectrum: 2.73 - 2.78 min. PHENTERMINE STD  WHS
Date: Thu Jul 12 14:18:15 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40
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Search results for: Coadded spectrum: 2.73 - 2.78 min. PHENTERMINE STD WHS
Date: Thu Jul 12 14:18:15 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 6 98.14
2 5 97.82
3 2 85.17
4 1 84.82
5 4 78.99

Compound Name
Coadded spectrum: 5.08 - 5.17 min.  PHENTERMINE STANDARD

PHENTERMINE STANDARD WHS
Coadded spectrum: 4.52 - 4.59 min.  AMPHETAMINE STANDARD

AMPHETAMINE STANDARD ~ WHS
TERT-BUTYLBENZENE, 99%

Library Name

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
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Search results for: Coadded spectrum: 2.43 - 2,48 min. AMPHETAMINE STD WHS
Date: Thu Jul 12 14:20:11 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

|Coadded spectrum: 2.43 - 2.48 min. AMPHETAMINE STD WHS
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Search results for: Coadded spectrum: 2.43 - 2.48 min. AMPHETAMINE STD WHS
Date: Thu Jul 12 14:20:11 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search resulits list of matches

VA WN R

Index

Wuio=N

Match
81.83
80.38
70.99
70.72
56.86

Compound Name

Coadded spectrum: 4.52 - 4.59 min.
AMPHETAMINE STANDARD WHS
Coadded spectrum: 5.08 - 5.17 min.
PHENTERMINE STANDARD WHS
METHAMPHETAMINE STANDARD

AMPHETAMINE STANDARD
PHENTERMINE STANDARD

WHS

Library Name
TEST
TEST
TEST
TEST
TEST
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IR #1 Collection time: Thu Jul 12 13:29:25 2001



Search results for: Coadded spectrum: 2.73 - 2.78 min. PHENTERMINE STD WHS
Date: Thu Jul 12 14:21:31 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

{Coadded spectrum: 2.73 - 2.78 min. PHENTERMINE STD WHS
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Search results for: Coadded spectrum: 2.73 - 2.78 min. PHENTERMINE STD WHS
Date: Thu Jul 12 14:21:31 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match

1 6 91.62
2 5 91.13
3 2 79.57
4 1 78.99
5 4 75.29

Compound Name

Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD
PHENTERMINE STANDARD WHS

Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD
AMPHETAMINE STANDARD WHS

TERT-BUTYLBENZENE, 99%

Library Name

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
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Search results for: Coadded spectrum: 2.93 - 2.98 min. METHAMPHETAMINE STD WHS
Date: Thu Jul 12 14:22:43 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Coadded spectrum: 2.93 - 2.98 min. METHIAMPHETAMINE STD WHS
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Search results for: Coadded spectrum: 2.93 - 2.98 min. MET! HAMPHETAMINE STD WHS
Date: Thu Jul 12 14:22:43 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

UDHWN =

Index
4

3
6
5
2

Match
84.05
82.85
60.82
59.85
58.97

Compound Name

Coadded spectrum: 5.46 - 5.52 min.
METHAMPHETAMINE STANDARD
Coadded spectrum: 5.08 - 5.17 min.
PHENTERMINE STANDARD WHS
Coadded spectrum: 4.52 - 4.59 min.

METHAMPHETAMINE STANDA
WHS
PHENTERMINE STANDARD

AMPHETAMINE STANDARD

Library Name
TEST
TEST
TEST
TEST
TEST



Intensity

f 0.10 Ieram-Schmidt| AMPHETAMINE

0.05- i
] g% o
0.04- 3G ~<
] t” -
0.034 g £
1 =
n )
0.02- ~
0.01
0.00

5I
Time (minutes)

Date: Wed Feb 06 00:38:16 2036
Scans: 1

Resolution: 8.000

Linked spectrum at 10.003 min.
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Search results for: Coadded spectrum: 2.43 - 2.48 min. AMPHETAMINE STD WHS
Date: Thu Jul 12 15:33:46 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

DI 1Coadded spectrum: 2.43 - 2.48 min. AMPHETAMINE STD WHS
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Search results for: Coadded spectrum: 2.43 - 2.48 min. AMPHETAMINE STD WHS
Date: Thu Jul 12 15:33:46 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

uhwWwhN =

Index

WwWunnoae=N

Match
95.67
94.74
84.40
84.16
65.94

Compound Name

Coadded spectrum: 4.52 - 4.59 min.
AMPHETAMINE STANDARD  WHS
Coadded spectrum: 5.08 - 5.17 min.
PHENTERMINE STANDARD WHS
METHAMPHETAMINE STANDARD

AMPHETAMINE STANDARD
PHENTERMINE STANDARD

WHS

Library Name
TEST
TEST
TEST
TEST
TEST
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Linked spectrum at 10.001 min.
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Linked spectrum at 2.987 min. METHAMPHETAMINE STD WHS

IR #1 Collection time: Thu Jul 12 14:45:43 2001



Search results for: Coadded spectrum: 2.96 - 3.02 min. METHAMPHETAMINE STD WHS

Date: Thu Jul 12 15:35:00 2001
Search algorithm: Correlation
Regions searched: 3995. 85-798.40

[ jCoadded spectrum: 2.96 - 3.02 min. METHAMPHETAM|NE STD WHS
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Search results for: Coadded spectrum: 2.96 - 3.02 min. METHAMPHETAMINE STD  WHS
Date: Thu Jul 12 15:35:00 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 4 96.74
2 3 96.64
3 6 70.05
4 5 69.61
5 2 66.64

Compound Name

Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA
METHAMPHETAMINE STANDARD WHS

Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD
PHENTERMINE STANDARD WHS

Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD

Library Name
TEST
TEST
TEST
TEST
TEST
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Search results for: Coadded spectrum: 2.73 - 2.78 min.
Date: Thu Jul 12 15:36:36 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

0.008 {Coadded spectrum: 2.73 - 2.78 min.
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Search results for: Coadded spectrum: 2.73 - 2.78 min.
Date: Thu Jul 12 15:36:36 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

uh WN =

Index

H=NUTO

Match
98.52
98.35
83.91
83.69
78.38

Compound Name

Coadded spectrum: 5.08 - 5.17 min.
PHENTERMINE STANDARD WHS
Coadded spectrum: 4.52 - 4.59 min.
AMPHETAMINE STANDARD  WHS
TERT-BUTYLBENZENE, 99%

PHENTERMINE STANDARD

AMPHETAMINE STANDARD

Library Name

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
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Linked spectrum at 10.001 min.
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Linked spectrum at 2.691 min. AMPHETAMINE TEST WHS
IR #1 Collection time: Thu Jul 12 15:06:51 2001



Search results for: Coadded spectrum: 2.67 - 2.71 min. AMPHETAMINE TEST  WHS

Date: Thu Jul 12 15:37:47 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40

ICoadded spectrum: 2.67 - 2.71 min. AMPHETAMINE TEST WHS
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Search results for: Coadded s

pectrum: 2.67 - 2.71 min. AMPHETAMINE TEST  WHS

Date: Thu Jul 12 15:37:47 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 2 87.29
2 1 86.26
3 6 75.04
4 5 74.56
5 4 58.34

Compound Name

Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD
AMPHETAMINE STANDARD ~ WHS

Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD
PHENTERMINE STANDARD WHS

Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA

Library Name
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TEST
TEST
TEST
TEST
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Linked spectrum at 2.989 min. PHENTERMINE STD WHS
IR #1 Collection time: Thu Jul 12 15:07:09 2001



Search results for: Coadded spectrum: 2.96 - 3.02 min.
Date: ThuJul 12 15:38:43 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

PHENTERMINE STD. WHS

Coadded spectrum: 2.96 - 3.02 min. PHENTERMINE STD. WHS
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Search results for: Coadded spectrum: 2.96 - 3.02 min. PHENTERMINE STD. WHS
Date: Thu Jul 12 15:38:43 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match

1 6 90.72
2 5 89.89
3 2 80.84
4 1 80.37
5 4 76.31

Compound Name

Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD
PHENTERMINE STANDARD WHS

Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD
AMPHETAMINE STANDARD ~ WHS

TERT-BUTYLBENZENE, 99%

Library Name

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
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Linked spectrum at 3.186 min. METHAMPHETAMINE TEST
IR #1 Collection time: Thu Jul 12 15:07:21 2001



Search results for: Coadded spectrum: 3.16 - 3.21 min. METHAMPHETAMINE TEST WHS
Date: Thu Jul 12 15:39:38 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 4 86.87
2 3 85.59
3 6 62.80
4 78 62.16
5 5 62.11

Compound Name
Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA

METHAMPHETAMINE STANDARD WHS

Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD
3-ETHYLTOLUENE, 99%

PHENTERMINE STANDARD WHS

Library Name
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TEST

TEST

Aldrich Vapor Phase Sample Library
TEST



a 2
00080 2 =
i o) \
ooo7s] & %
i ) X
] = r
0.0070 2 '33 o~
1 R &
0.0065—_ _3. “i C}
i £
0.0060- , Qe
-1 \
] =~ )
0.0055}
0.0050-
Q =
o =
% i
8 0.0045 [\
2 "
S !
a i
< N NNAN -
0.0035]
0.0030
0.0025 \
0.0020-
1 J
0.0015: g
0.0010-
4000 3000 2000 1000

Wavenumbers (cm-1)

Coadded spectrum: 5.16 - 5.19 min. PSILOCYN

IR #1 Collection time: Fri Jul 13 16:38:46 2001




Search results for: Coadded spectrum: 3.16 - 3.21 min.

Date: Thu Jul 12 15:39:38 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40
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0.0010

0.0005

Absorbance

-0.0005 _

METIHAMPHETAMINE TEST WHS

M A - P o P A Na AN
g T g et ST A i

ICoadded spectrum: 5.46 - 5.52 min.

0.006 | Match:86.87

0.004—:

Absorbance

0.000 wa

MET'—IAMPHETAMINE STANDARD

- j

WHS

0.008 JMETHAMPHETAMINE STANDARD
4 Match:85.59

0.006—:

0.004

Absorbance

0.0001 ... _

WHS

2000
Wavenumbers (cm-1)

3000

1000




Absorbance
o
(e}
o
N
N
I I 1

4000 3000 2000 1000
Wavenumbers (cm-1)

Coadded spectrum: 3.73 - 3.77 min. PSILOCYBIN WHS
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Date: Thu Jul 12 09:15:04 2001 Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD  WHS
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Resolution: 8.000
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Search results for: Linked spectrum at 4566 min. TEST AMPHETAMINE
Date: Thu Jul 12 09:14:48 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40
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Search results for: Linked spectrum at 4566 min. TEST  AMPHETAMINE
Date: Thu Jul 12 09:14:48 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match Compound Name Library Name
1 2 83.06 Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD TEST
2 82.07 AMPHETAMINE STANDARD  WHS TEST
3 6 68.58 Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD TEST
4 5 67.60 PHENTERMINE STANDARD WHS TEST
5 3 52.11 METHAMPHETAMINE STANDARD WHS TEST
6 4 5194 Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA TEST
7 4 49.02 TERT-BUTYLBENZENE, 99% Aldrich Vapor Phase Sample Library
8 11 48.15 2,6,10,14-TEI'RAMEI'HYLPENTADECANE, 96% Aldrich Vapor Phase Sample Library
9 58 47.36 TERPINEN-4-OL, 95% Aldrich Vapor Phase Sample Library
10 74 46.77 HEPTANE, 99% Aldrich Vapor Phase Sample Library
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Resolution: 8.000

Linked spectrum at 4.566 min. TEST AMPHETAMINE




Search results for: Coadded spectrum: 4.54 - 4.60 min.
Date: Thu Jul 12 09:15:31 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

F TCoadded spectrum: 4.54 - 4.60 min. I
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Search results for: Coadded spectrum: 4.54 - 4.60 min.
Date: Thu Jul 12 09:15:31 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match Compound Name

2 85.92 Coadded spectrum: 4.52 - 4.59 min.
84.15 AMPHETAMINE STANDARD WHS
72.49 Coadded spectrum: 5.08 - 5.17 min.
71.95 PHENTERMINE STANDARD WHS
57.07 METHAMPHETAMINE STANDARD
56.27 Coadded spectrum: 5.46 - 5.52 min.
50.40 TERT-BUTYLBENZENE, 99%

48.74 TERPINEN-4-OL, 95%
4763 HEPTANE, 99%

SwoNOUThWNF
ygorarwaor

AMPHETAMINE STANDARD

PHENTERMINE STANDARD

METHAMPHETAMINE STANDA

48.86 2,6,10,14-TEI'RAMEI'HYLPENTADECANE, 96%

Library Name

TEST

TEST

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library



Search results for: Linked spectrum at 5.126 min.
Date: Thu Jul 12 09:16:19 2001

Search algorithm: Correlation

Regions searched: 3995. 85-798.40
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Search results for: Linked spectrum at 5.126 min.

PHENTERMINE TEST WHS

Date: Thu Jul 12 09:16:19 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index
5
6
2
1
4

74
23
64
58
31

SwoNOUlLhWNE

Match
91.46
91.39
78.91
78.47
76.44
74.49
70.54
69.33
67.17
65.57

Compound Name

PHENTERMINE STANDARD WHS
Coadded spectrum: 5.08 - 5.17 min.
Coadded spectrum: 4.52 - 4.59 min.
AMPHETAMINE STANDARD ~ WHS
TERT-BUTYLBENZENE, 99%
HEPTANE, 99%
2,4-DIMETHYL-3-PENTANOL, 99%
ISOBUTYLAMINE, 99%
TERPINEN-4-OL, 95%
TRANS-4-OCTENE, 99%

PHENTERMINE STANDARD
AMPHETAMINE STANDARD

Library Name

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
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Scans: 4

Resolution: 8.000

Linked spectrum at 5.126 min. PHENTERMINE TEST
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Search results for: Coadded spectrum: 5.10 - 5.16 min.
Date: Thu Jul 12 09:16:56 2001

Search algorithm: Correlation

Regions searched: 3995. 85-798.40

TCoadded spectrum: 5.10 - 5.16 min.
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Search results for: Coadded spectrum: 5.10 - 5.16 min.
Date: Thu Jul 12 09:16:56 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match Compound Name

1 6 95.02 Coadded spectrum: 5.08 - 5.17 min.
2 5 94.42 PHENTERMINE STANDARD WHS
3 2 82.37 Coadded spectrum: 4.52 - 4.59 min.
4 1 81.46 AMPHETAMINE STANDARD  WHS
5 4 77.89  TERT-BUTYLBENZENE, 99%

6 74 75.44 HEPTANE, 95%

7 23 70.78  2,4-DIMETHYL-3-PENTANOL, 95%

8 64 70.10  ISOBUTYLAMINE, 99%

9 58 67.25 TERPINEN-4-OL, 95%

10 4 67.08 Coadded spectrum: 5.46 - 5.52 min.

PHENTERMINE STANDARD

AMPHETAMINE STANDARD

METHAMPHETAMINE STANDA

Library Name

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
TEST
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Date: Thu Jul 12 08:55:48 2001 Linked spectrum at 5.489 min. TEST METHAMPHETAMINE = WHS
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Resolution: 8.000




Search results for: Linked spectrum at 5.489 min.

Date: Thu Jul 12 09:17:37 2001
Search algorithm: Correlation
Regions searched: 3995. 85-798.40

TEST METHAMPHETAMINE ~ WHS
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_Linked spectrum at 5.489 min. TEST METHAMPHETAMINE WHS
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Search results for: Linked spectrum at 5.489 min.

TEST METHAMPHETAMINE =~ WHS

Date: Thu Jul 12 09:17:37 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 4 77.84
2 3 76.60
3 6 60.09
4 5 59.32
5 2 58.61
6 1 57.85
7 78 57.18
8 58 56.84
9 31 54.90
10 4 54.42

Compound Name

Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA
METHAMPHETAMINE STANDARD WHS

Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD
PHENTERMINE STANDARD WHS

Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD

AMPHETAMINE STANDARD ~ WHS
3-ETHYLTOLUENE, 99%
TERPINEN-4-OL, 95%
TRANS-4-OCTENE, 99%
TERT-BUTYLBENZENE, 99%

Library Name

TEST

TEST

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library



Search results for: Coadded spectrum: 5.46 - 553 min. TEST METHAMPHETAMINE ~ WHS
Date: Thu Jul 12 09:18:20 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

{Coadded spectrum: 5.46 - 553 min. TEST METHAMPHETAMINE WHS
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Search results for: Coadded spectrum: 5.46 - 5.53 min.

TEST METHAMPHETAMINE ~ WHS

Date: Thu Jul 12 09:18:20 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 4 86.02
2 3 85.47
3 6 64.41
4 2 64.31
5 5 63.41
6 1 63.06
7 78 58.43
8 58 57.62
9 31 55.93
10 4 54.79

Compound Name

Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA
METHAMPHETAMINE STANDARD WHS

Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD
Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD

PHENTERMINE STANDARD WHS
AMPHETAMINE STANDARD ~ WHS
3-ETHYLTOLUENE, 99%
TERPINEN-4-OL, 95%
TRANS-4-OCTENE, 99%
TERT-BUTYLBENZENE, 99%

Library Name

TEST

TEST

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
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Search results for: Coadded spectrum: 4.50 - 4.60 min. AMPHETAMINE STD WHS

Date: Thu Jul 12 10:05:39 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40
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Search results for: Coadded spectrum: 4.50 - 4.60 min. AMPHETAMINE STD WHS
Date: Thu Jul 12 10:05:39 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 2 96.84
2 1 95.90
3 6 84.27
4 5 83.76
5 4 66.30
6 3 66.11
7 4 55.29
8 58 52.61
9 74 52.05
10 11 51.47

Compound Name

Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD
AMPHETAMINE STANDARD ~ WHS

Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD
PHENTERMINE STANDARD WHS

Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA
METHAMPHETAMINE STANDARD WHS
TERT-BUTYLBENZENE, 99%

TERPINEN-4-OL, 95%

HEPTANE, 99%

2,6,10, 14-TETRAMETHYLPENTADECANE, 96%

Library Name

TEST

TEST

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
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Date: Thu Jul 12 09:36:30 2001
Scans: 1

Resolution: 8.000

Linked spectrum at 6.097 min. METHAMPHETAMINE STD WHS




Search results for: Coadded spectrum: 6.04 - 6.15 min.

Date: Thu Jul 12 10:07:13 2001
Search algorithm: Correlation
Regions searched: 3995.85-798. 40

METHAMPHETAMINE STD  WHS

-

[ Coadded spectrum: 6.04 - 6.15 min. METHAMPHETAMINE STD ~ WHS
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Search results for: Coadded spectrum: 6.04 - 6.15 min.

METHAMPHETAMINE STD ~ WHS

Date: Thu Jul 12 10:07:13 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
i 4 98.21
2 3 97.66
3 6 69.96
4 5 69.53
5 2 66.06
6 1 65.48
7 78 62.41
8 58 59.72
9 31 58.72
10 28 58.13

Compound Name

Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA
METHAMPHETAMINE STANDARD WHS

Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD
PHENTERMINE STANDARD WHS

Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD

AMPHETAMINE STANDARD ~ WHS
3-ETHYLTOLUENE, 99%
TERPINEN-4-OL, 95%
TRANS—4-OCTENE, 99%
DICYCLOPENTADIENE, 95%

Library Name

TEST

TEST

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
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Date: Wed Feb 06 00:38:16 2036 Linked spectrum at 10.004 min.
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Resolution: 8.000
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Date: Thu Jul 12 09:47:03 2001 Linked spectrum at 5.120 min. PHENTERMINE STD WHS

Scans: 1

Resolution: 8.000




Search results for: Coadded spectrum: 5.08 - 5.17 min.

Date: Thu Jul 12 10:09:42 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40
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Search results for: Coadded spectrum: 5.08 - 5.17 min.

PHENTERMINE STD WHS

Date: Thu Jul 12 10:09:42 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 6 98.43
2 5 98.04
3 2 84.90
4 1 84.52
5 4 78.86
6 74 76.19
7 23 71.70
8 64 70.73
9 4 70.39
10 3 70.35

Compound Name

Coadded spectrum: 5.08 - 5.17 min.
PHENTERMINE STANDARD WHS
Coadded spectrum: 4.52 - 4.59 min.
AMPHETAMINE STANDARD ~ WHS
TERT-BUTYLBENZENE, 99%
HEPTANE, 99%
2,4-DIMETHYL-3-PENTANOL, 99%
ISOBUTYLAMINE, 99%

Coadded spectrum: 5.46 - 5.52 min.
METHAMPHETAMINE STANDARD

PHENTERMINE STANDARD

AMPHETAMINE STANDARD

METHAMPHETAMINE STANDA
WHS

Library Name

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
TEST

TEST
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Date: Wed Feb 06 00:38:16 2036 Linked spectrum at 10.002 min.

Scans: 1

Resolution: 8.000
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Date: Thu Jul 12 09:57:16 2001
Scans: 1

Resolution: 8.000

Linked spectrum at 4.561 min.

AMPHETAMINE TEST WHS




Search results for: Coadded spectrum: 4.51 - 4.59 min. AMPHETAMINE TEST WHS
Date: Thu Jul 12 10:11:09 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40
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Search results for: Coadded spectrum: 4.51 - 459 min. AMPHETAMINE TEST WHS
Date: Thu Jul 12 10:11:09 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index
1 2
2 1
3 6
4 5
5 3
6 4
7 4
8 58
9 74
10 31

Match
86.49
85.19
74.40
73.06
59.69
59.53
53.34
51.02
49.39
48.20

Compound Name

Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD
AMPHETAMINE STANDARD ~ WHS

Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD

PHENTERMINE STANDARD WHS

METHAMPHETAMINE STANDARD WHS

Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA
TERT-BUTYLBENZENE, 99%

TERPINEN-4-OL, 95%

HEPTANE, 99%

TRANS-4-OCTENE, 99%

Library Name

TEST

TEST

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
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Date: Thu Jul 12 09:57:49 2001 Linked spectrum at 5.116 min. PHENTERMINE TEST WHS

Scans: 1

Resolution: 8.000




Search results for: Coadded spectrum: 5.07 - 5.15 min. PHENTERMINE TEST WHS
Date: Thu Jul 12 10:12:14 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40
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Search results for: Coadded spectrum: 5.07 - 5.15 min. PHENTERMINE TEST WHS
Date: Thu Jul 12 10:12:14 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 6 93.12
2 5 92.07
3 2 81.55
4 1 81.52
5 4 77.54
6 74 74.69
7 23 70.26
8 64 69.46
9 4 67.88
10 3 67.83

Compound Name

Coadded spectrum: 5.08 - 5.17 min.
PHENTERMINE STANDARD WHS
Coadded spectrum: 4.52 - 4.59 min.
AMPHETAMINE STANDARD  WHS
TERT-BUTYLBENZENE, 99%
HEPTANE, 99%
2,4-DIMETHYL-3-PENTANOL, 99%
ISOBUTYLAMINE, 99%

Coadded spectrum: 5.46 - 5.52 min.
METHAMPHETAMINE STANDARD

PHENTERMINE STANDARD

AMPHETAMINE STANDARD

METHAMPHETAMINE STANDA
WHS

Library Name

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
TEST

TEST
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Date: Thu Jul 12 09:58:12 2001 Linked spectrum at 5.486 min. METHAMPHETAMINE TEST WHS

Scans: 1

Resolution: 8.000




Search results for: Coadded spectrum: 5.44 - 5.53 min. METHAMPHETAMINE TEST WHS

Date: Thu Jui 12 10:13:19 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40

ICoadded spectrum: 5.44 - 5.53 min. METIITIAMPHETAMINE TEST WHS
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Search results for: Coadded spectrum: 5.44 - 5.53 min. METHAMPHETAMINE TEST  WHS
Date: Thu Jul 12 10:13:19 2001
Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match Compound Name Library Name
1 4 86.35 Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA TEST
2 3 85.79 METHAMPHETAMINE STANDARD WHS TEST
3 6 62.06 Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD TEST
4 5 60.73 PHENTERMINE STANDARD WHS TEST
5 1 60.34 AMPHETAMINE STANDARD = WHS TEST
6 2 60.16 Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD TEST
7 78 59.66 3-ETHYLTOLUENE, 99% Aldrich Vapor Phase Sample Library
8 58 59.55 TERPINEN-4-OL, 95% Aldrich Vapor Phase Sample Library
9 31 56.47 TRANS-4-OCTENE, 99% Aldrich Vapor Phase Sample Library
10 28 56.31 DICYCLOPENTADIENE, 95% Aldrich Vapor Phase Sample Library
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Linked spectrum at 10.001 min.
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Search results for: Coadded spectrum: 5.57 - 5.70 min. AMPHETAMINE STD  WHS
Date: Thu Jul 12 11:10:53 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Coadded spectrum: 5.57 - 5.70 min. AMPF{ETAMINE STD WHS
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Search results for: Coadded spectrum: 5.57 - 5.70 min. AMPHETAMINE STD WHS
Date: Thu Jul 12 11:10:53 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match Compound Name Library Name
1 2 95.87 Coadded spectrum: 4.52 - 459 min. AMPHETAMINE STANDARD TEST
2 1 9454 AMPHETAMINE STANDARD WHS TEST
3 6 83.00 Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD TEST
4 5 82.24 PHENTERMINE STANDARD WHS TEST
5 3 67.06 METHAMPHETAMINE ST. ANDARD WHS TEST
6 4 66.63 Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE ST, ANDA TEST
7 4 5592 TERT-BUTYLBENZENE, 99% Aldrich Vapor Phase Sample Library
8 58 53.23 TERPINEN-4-OL, 95% Aldrich Vapor Phase Sample Library
9 11 52.68 2,6,10,14-TE'I'RAMEI'HYLPENTADECANE, 96% Aldrich Vapor Phase Sample Library
10 74 52.66 HEPTANE, 99% Aldrich Vapor Phase Sample Library
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Date: Thu Jul 12 10:33:19 2001 Linked spectrum at 6.781 min. METHAMPHETAMINE STD  WHS

Scans: 1

Resolution: 8.000




Search results for: Coadded spectrum: 6.71 - 6.86 min. METHAMPHETAMINE STD  WHS
Date: Thu Jul 12 11:12:35 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40
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Search results for: Coadded spectrum: 6.71 - 6.86 min. METHAMPHETAMINE STD  WHS
Date: Thu Jul 12 11:12:35 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches

Index Match
1 4 97.44
2 3 97.00
3 6 70.59
4 5 70.02
5 2 66.16
6 1 65.62
7 78 61.72
8 58 59.05
9 28 57.77
10 31 57.74

Compound Name

Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA
METHAMPHETAMINE STANDARD WHS

Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD
PHENTERMINE STANDARD WHS

Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD

AMPHETAMINE STANDARD ~ WHS
3-ETHYLTOLUENE, 99%
TERPINEN-4-OL, 95%
DICYCLOPENTADIENE, 95%
TRANS-4-OCTENE, 99%

Library Name

TEST

TEST

TEST

TEST

TEST

TEST

Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
Aldrich Vapor Phase Sample Library
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Date: Thu Jul 12 10:43:48 2001 Linked spectrum at 6.330 min. PHENTERMINE STD WHS

Scans: 1

Resolution: 8.000




Search results for: Coadded spectrum: 6.27 - 6.41 min. PHENTERMINE STD  WHS
Date: Thu Jul 12 11:14:02 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40
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Search results for: Coadded spectrum: 6.27 - 6.41 min. PHENTERMINE STD  WHS
Date: Thu Jul 12 11:14:02 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40
Search results list of matches
Index Match Compound Name Library Name
i 6 98.25 Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD TEST
2 5 98.02 PHENTERMINE STANDARD WHS TEST
3 2 84.52 Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD TEST
4 1 83.78 AMPHETAMINE STANDARD =~ WHS TEST
5 4 77.94 TERT-BUTYLBENZENE, 99% Aldrich Vapor Phase Sample Library
6 74 75.18 HEPTANE, 99% Aldrich Vapor Phase Sample Library
7 23 70.88  2,4-DIMETHYL-3-PENTANOL, 99% Aldrich Vapor Phase Sample Library
8 64 70.05 ISOBUTYLAMINE, 99% Aldrich Vapor Phase Sample Library
9 3 69.92 METHAMPHETAMINE STANDARD WHS TEST
10 4 69.87 Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA TEST
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Linked spectrum at 5.633 min. AMPHETAMINE TEST WHS




Search results for: Coadded spectrum: 5.57 - 5.69 min. AMPHETAMINE STD  WHS
Date: Thu Jul 12 11:15:35 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40
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Search results for: Coadded spectrum: 5.57 - 5.69 min. AMPHETAMINE STD WHS

Date: Thu Jul 12 11:15:35 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40

Search results list of matches

Index Match Compound Name Library Name
1 2 8450 Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD TEST
2 1 82.81 AMPHETAMINE STANDARD WHS TEST
3 6 70.72 Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD TEST
4 5 69.36 PHENTERMINE STANDARD WHS TEST
5 3 58.08 METHAMPHETAMINE STANDARD WHS TEST
6 4 58.02 Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA TEST
7 4 49.97 TERT-BUTYLBENZENE, 99% Aldrich Vapor Phase Sample Library
8 58 48.67 TERPINEN-4-OL, 95% Aldrich Vapor Phase Sample Library
9 3 4624 TRANS-4-OCTENE, 99% Aldrich Vapor Phase Sample Library
10 10 46.04 1,4-DIMETHYLCYCLOHEXANE, 99%, MIXTURE OF CIS AND TRANS Aldrich Vapor Phase Sample Library
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Search results for: Coadded spectrum: 6.27 - 6.39 min. W@-ﬁ% WHS

Date: Thu Jul 12 11:16:42 2001 Pk
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Regions searched: 3995.85-798.40
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Search results for: Coadded spectrum: 6.27 - 6.39 min.  METHAMPHETAMINE TEST =~ WHS
Date: Thu Jul 12 11:16:42 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40

Search results list of matches
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Search results for: Coadded spectrum: 6.72 - 6.84 min.

Date: ThuJul 12 11:19:00 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40
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Search results for: Coadded spectrum: 6.72 - 6.84 min. METHAMPHETAMINE TEST WHS

Date: Thu Jul 12 11:19:00 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40

Search results list of matches

Index Match Compound Name Library Name
1 4 86.70 Coadded spectrum: 5.46 - 5.52 min. METHAMPHETAMINE STANDA TEST
2 3 8621 METHAMPHETAMINE STANDARD WHS TEST
3 6 61.85 Coadded spectrum: 5.08 - 5.17 min. PHENTERMINE STANDARD TEST
4 5 60.77 PHENTERMINE STANDARD WHS TEST
5 2 60.43 Coadded spectrum: 4.52 - 4.59 min. AMPHETAMINE STANDARD TEST
6 1 59.48 AMPHETAMINE STANDARD ~ WHS TEST
7 78 57.03  3-ETHYLTOLUENE, 99% Aldrich Vapor Phase Sample Library
8 28 55.93 DICYCLOPENTADIENE, 95% Aldrich Vapor Phase Sample Library
9 58 55.51 TERPINEN-4-OL, 95% Aldrich Vapor Phase Sample Library
10 57 54.08 ALPHA-TERPINEOL, 98% Aldrich Vapor Phase Sample Library



NAME UNKNOWN #1 UNKNOWN #2 UNKNOWN #3
1) Triflouro-m-

Phillip Freeze Phentermine Phenmetrazine tolyl-piperizine
William Stanton Amphetamine 1-Benzylpiperazine | Methamphetamine

Kathy Carman Methamphetamine Phendimetrazine Amphetamine
Donna Flowers Phentermine Phenmetrazine Methamphetamine
p- .
Dianne Smith Ephedrine Methoxyamphetamine | Methamphetamine
1628 Triflouro-m-

Glenn Everett Pseudoephedrine tolyl-piperizine Methamphetamine
Tara Barker Methylphenidate Cathine Methamphetamine
Glen Glenn Benzphetamine Cathinone Methamphetamine

Cassandra Franklin MDA Methcathinone Methamphetamine
4-Methyl-2,5-di

Laura Hodge Chlorphentermine | methoxyamphetamine | Methamphetamine
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Search results for; *Coadded spectrum: 2.05 - 2.07 min.
Date: Tue Aug 28 14:22:05 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40
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Search results for: UNKNOWN 2
Date: Tue Aug 28 14:34:01 2001
Search algorithm: Correlation
Regions searched: 3995.85-798.40
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Search results for: UNKNOWN 3
Date: Tue Aug 28 14:44:36 2001

Search algorithm: Correlation

Regions searched: 3995.85-798.40
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