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E2M — Enhanced Environmental
Mass Spectrometer
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Measurement principle:

Vacuum System:
Electron source:
Filament:

Inlet:

Mass range:

Scan rate:

External Power Supply:

Power Consumption:
Transputer Interface:
Dimensions:

Volume:

Weight:

Specification:

15.10.2009

E2M — small, lightweight, rugged, sensitive B%n

Quadrupole Mass Filter

lon getter pump < 10 mbar
Electron Impact, 70 eV

dual

Silicone membrane, heated
1..520da

7500 da/s, resolution 0.1 da
18 ... 32 VDC

250 Watt (switch-on: 500 W)
Ethernet (100 Mbit/s)

436 x 368 x 442 (L x W x H)
58 litres

34 kg

CE, IP42, IEC 61000, IEC
60068-2 and 2-2, CISPR 16-1
and 16-2, IEC 60068-2-6, -2-27
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MS Monitoring System

Air/Surface Probe

e direct measurement of air and surface
contaminations

» separately heated probe head and probe
line

e programmable up to 240 °C
e 3.5 m length, flexible

e exchangeable probe head membranes
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MS Monitoring System =

e Several SIM libraries
e Up to 20 substances
« Vertical bar graph

» Colour coded signals

e |dentification in alarm window
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s EZM Analysis - Monitoring Simulants
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e EZM Analysis - Monitoring Simulants

AIr Monitoring
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we EZM Analysis - Monitoring Simulants

Back

Air Monitoring
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GC/MS System =

e 3 programmable temperature gradients
(Thax: 240 °C)

 temperature controlled gas flow
e GC-capillary type: depends on application

Standard: HT-5, 15 m, ID 0.32 mm
film thickness 0.5 pm

DB-1, 15 m, ID 0.32 mm
film thickness 5 pm

e Injector: a) Thermo desorber

b) Split injector

e Carrier gas: ambient air
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>
GC/MS System BRGRER

e Chromatogram window

e Mass spectrum window

e |dentification at the end of the run

GC Run
Inlist Viaha opanad
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[ecuum 2.4E06
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mz entsfs

o

Status: Parforming the GC run, spprox. remaining me: 161 &
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ww E2M Analysis - GC Injector [SYOC)

Bk
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0 i
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Status: Performing the GC run, approx. remaining ime: 161 s
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GC/MS System — automated Identification sikgkes

e Fully automated identification within seconds
e Up to 3 different identification procedures
e File information displayed

e Convertible to pdf files

e Copy CAS# available
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av E2M Analysis - GC Injector (S¥0C) |8 x|

GC Run
Biack It InletWalve opened
ac nt. :
W e Inletahe 221°C
Yacuum 3.9E-06..
Initialize GC run 7e7 Sampling Pump  off
Sampling Pump 523 mh..
Compound . .
Search 1 Be7 Capillary 220°c
Desarberfinject.. 232°C
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Search 2
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search 3
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Status: GCrun has been finished

’?‘ NO ALARK ’E’E“IUAB.%.% |Tntal Background: 2008-02-05 13:22:42 ‘3333207.?5 m /1837497 57 m
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ww E2M Analysis - GC Injector [SYOC)

B=lk3

GC Run
1 K] 5 B 7 8 g
Back Int. ] | | | | D : Hl TIC: 46..350 Report View
] | ! ! T
6e7 ] | : : L
Initialize GC run 1 | | | | | | Previous
4e7] I | | 1 I
0 i ] : | | : : :
BeaEh | 267 | : ' Ll : e
i 1 | |
1 | |
Compound ] i ﬂL ' ' 'L |
SEEﬁCh? 0 — T _— T " 1 /T:\\—I—' ————— (Eofy A
oo 0 1] il 150 200 250 00 380 400 450 500 550 B0 G50 a0 750 a0o 850 time [g]
t
lnds : eS| pOF Repor
tethod GC Injectar (SY0C) 4
Dataknalysis Method E2M_TIC_3Hitm
Perametsts e Time B/26/2003 1:46:00 PM
Sample D Screenshot_2
Sampling Time [rnin] 0o i
Sampling Method Injector
Operator FRL 4
Organization BDAL
Coordinates 883820775 m /-1837497 57 m
Location Appli b
Comment injection 1 ul DB5-Mix A4
Na. | Retention time [5] |Area| CAS# | Compound | Formula | Purity | Librany |
1 2217 8. 756-79-6 Dimethyl methylphasphonate CIHY0.. 9350 TIC
3 3237 581.. 123251 Butanedioic acid, diethyl ester C8H14.. 9650 TIC
5 4728 846.. 131-11-3 Dimethyl phthalate CI0H1.. 9280 TIC
b 5573 800.. 84-66-2  Diethyl Ptthalate Cl2H1. 9220 TIC
7 5932 491.. 126738 Tribut phosphate Cl2HZ.. 8080 TIC
8 6091 191.. 132650 Dikbenzothiophens C12HES §900 TIC
q 697.9 394.. MZ-E1-G Octadecanaic acid, methyl ester C189H3. §98.0 TIC
Status: Analysis is complete

’?‘ NO ALARM ’E’E‘1U.49.48.53 ‘Total Background: 2009-02-05 13:22:42 ‘8838207.75m,’-183?49?.5?m
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ow E2M Analysis - GC Injector [SYOC]

GC Run
1 3 5 ] 78 q
Back It ] | | | | L : W TIC: 46350 Report view
] ! ! ! Ly
6e7 : : : L
Intialize G run 1 | | | | | | Freyials
467 | | | 1 I
CormpEEu ] | | | : : :
] | | | | 1 MNext
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| | 1
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SEEﬁChZ 0 — T v I ﬁ:\\—l—' ————— Copy CAS #
R a 1] il 150 200 2a0 300 350 400 450 500 550 B0 G50 a0 750 a0n 850 time [g]
It
e : et | ppFRepot
tethod GC Injectar (SYOC) 4
Datadnalysis Method E2M_TIC_3Hitm
Parameters  flr, e mime B/26/200 14600 PM
Sample D Screenshot_2
Sampling Time [min] 0o i
Sampling Method Injector
Operator FRL "
Organization BDAL
Coordinates 883820775 m/-1837497 57 m
Location Appli b
Comment injection T ul DBG-Mix A
Mo, | Retention time [s] |Area| CAS# | Compound | Formula | Purity | Library |
8. 756-79-6 Dimethyl meth ( TIC
3 3237 581.. 123251 Butanedioicacid, diethyl ester CAH14. 8650 TIC
5 4728 846.. 131-11-3 Dimethed phthalate CI0HT.. 5280 TIC
b 557.3 800.. 84-66-2  Diethyl Phthalate Cl2H1. 8220 TIC
7 593.2 491, 126738 Tributyl phosphate Cl2Hz. 80a0 TIC
8 6091 191.. 132650 Dibenzothiophene CI12HES 8300 TIC
9 6979 394.. 112618 Octadecanoic acid, methyl ester C19H3.. 8380 TIC

Status: Analysis is complete

’?‘ WO ALARKM ’E’E“IUAB.%.% |Tntal Background: 2003-02-05 13:22:42 ‘3333207.?5 mf-1837497.57 m
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Drug Detection
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Direct application of the Air/Surface Probe

Intens.
x106 ] 1

2 ug Cocaine
(2 mg/mL dissolved in MeOH)

" Time [3

Intens. 4
x105 |

=

105.0
122.0

155.0

"

+MS, 86.6-234.4s #(42-112)

182.0

303.0
(- 2720 | —

42.0 |
I

0E P Jn =llh|'6lﬁ';0

Nist: Cocaine; Q EI +MS (P: 847, F: 952, R: 847, M: 1000)
~N o
182.0 o)

Zo U 2 WA

198.0
l T

50 100

Identified substances
RT [s]

119.8

Air/Surface Probe

Area

Compound Name

Library

304612217 Cocaine Nist

o<
BRUKER
(>
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GC/MS of Asian Heroin sample shdier

Injection of 1 pL Heroin sample
] (2 mg/mL dissolved in MeOH)

T T T T T T T T T T T T
200 400 600 800 1000 1200 1400
—— Dissect:, Cmpd 1, 428.1 s Dissect:, Cmpd 2, 502.5 s

'I!ime [sl

—TIC +
—— Dissect:, Cmpd 3, 526.5 s

+MS, Dissect, 511.0-551.65 #(187-202)

i 327.0 369.0

204.0 268.0 310.0

590 810, 1240 162.0

" SO VT nJI‘lhl R |
13. Nist: Diacetylmorphine; Q EI +MS (P: §§2, F: 954, R: 913, M: 1000)

-~

a

o
1

N
a o
o o o

43.0

50

81‘0940

Wi

baguld N T Y

268.0

124.0 146.0 l
| byt " |

T
100

1 1
150 200 250

7
s )
Asian Heroin

Identified substances Asian Heroin

RT [s] Area Compound Name Library CAS#

428.1
502.5
526.5

55787740
1991596
8490099

59-46-1
6703-27-1
561-27-3

Novocaine Nist
Acetylcodein Nist
Diacetylmorphine (Heroin) Nist
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Injection of 1 pL unknown sample
(2 mg/mL dissolved in MeOH)

—T —T "7 T T T T T T T T T T T T T | T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 Time [g]

|men§ 1. +MS, Dissect, 86.2-110.5s #(30-39)
x10°4
E 120.0

e 138.0

E 63.0 180.0
04 s LIL L

Nist: Aspirin; Q EI +MS (P: 95%’!‘:: 963, R: 960, M: 1000)

Unknown sample confiscated
by the police and suspected
of being a drug

43.0 138.0

T T T T LA S LA LA R R R (L B B R R WL R R S A R AL R B R
50 100 150 200 250 300 350 m/z
Identified substances unknown sample

RT [s] Area Compound Name Library
55.6 27522076 Salicylic Acid Nist
95.5 12232044 Aspirin Nist
150.8 1072028 Caffeine Nist
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Ground Air and Air from a Dump
at a Fur Manufacturing Site
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Derelict building at a fur manufacturing company
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B )
SR

Trapping of air from a dump at a TENAX® tube
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Intens. |

x106 300 mL of dump air adsorbed on a TENAX® tube B

1

[N S TN TN [N YT N N [N Y N N T Y T T T S N T N T W |

T

T T
200 400 60

: j\ /\/\
0 AN /L[\
T T I T T I T I T
0 800

T T
1000 1200 Time [g]
—TIC + Dissect:, Cmpd 1, 221.9 s —— Dissect:, Cmpd 2, 343.0 s
Dissect:, Cmpd 3, 535.5 s —— Dissect:, Cmpd 4, 625.9 s —— Dissect:, Cmpd 5, 730.0 s
—— Dissect:, Cmpd 6, 748.6 s —— Dissect:, Cmpd 7, 800.6 s —— Dissect:, Cmpd 8, 953.6 s
—— Dissect:, Cmpd 9, 959.5 s —— Dissect:, Cmpd 10, 1026.4 s —— Dissect:;, Cmpd 11, 1056.2 s

—— Dissect:, Cmpd 12, 1284.7 s

Identified substances in air from a dump

#H RT [s] Area Compound Name Library

221.9 3739195 Carbon disulfide Nist
343.0 23245934 Furan, tetrahydro- Nist
535.5 56298844 Toluene Nist
625.9 6321778 Tetrachloroethylene Nist
730.0 2585451 Ethylbenzene Nist
748.6 5263568 Benzene, 1,3-dimethyl- Nist
800.6 2026941 p-Xylene Nist
1026.4 1494777 Benzene, 1,3,5-trimethyl- Nist
1056.2 2559744 Benzene, 1,3-dichloro- Nist
1284.7 8775766 Naphthalene Nist
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x108 3 100 mL soil air adsorbed on a TENAX® tube B(I;KE?R
(<O

2.04 i _
. %'% !
15 ‘ - =a |

=
—

| T 1 T T T T T T T T T T T T T
200 400 600 800 1000 1200 1400 1600 1800 Time [g]
Inten%_l, 9%.0 130.0 +MS, Dissect, 359.4-426.9s #(131-156)
x10° 4
44 60.0 NL = . '_t -
2] \ —— =
47.0 . .
o f——L 820 - — — Sampling of ground air
J1. 95.0 130.0 Nist: Trichloroethylene; Q EI +MS (P: 982, & 993, R: 982, M: 1000)
1000 4 n '
E ol (down to 7 m)
500 4 60.0 Cl
0,3 L L I
x10"7_52. 129.0 166.0 +MS, Dissect, 586.5-689.2s #(215-253)
1.0—5 47.059 . 94.0
0.5 | |' 82.0 | |
0.0 E | Il L M NN | h—
52. 166’.\55: Tetrachloroethylene; Q El +MS (P: g?g F: 995CB: 939, M: 1000)
1000 4
] 131.0
500 4 94.0
E 35.047.059.0 82.0 | | Cl Cl
50 100 150 200 250 300 m/z

Identified substances in ground air .
E2M in a car

RT [s] Area Compound Name Library CAS# Purity"

1 365.1 545080091 Trichloroethylene Nist 79-01-6 985
610.3 5053466991 Tetrachloroethylene Nist
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Soil Samples from a Drill Core
at a former Chemicals Industry Site
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4

Bore drilling at former chemicals industry site
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Core sample

Bruker Confidential 15.10.2009 Bruker Detection




i

Core samples and instrumen
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Direct application of the air/surface probe to a core sample
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MEL

. .. Il h\ \l‘llk\':lt\l\llllll | Ly ‘ L '|

lenovo

Direct identification of Chlorobenzene by SIM analysis
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Identified substances in core samples at former chemicals industry site:

e Big amount of Chlorobenzene

e Trace amounts of Methylene chloride
cis-Dichloro ethylene
1,2-Dichlorobenzene

1,3-Dichlorobenzene

Cl Cl Cl

Cl ST
Cl Cl

Cl

4>
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Fire inquest —
arson or spontaneous ignition
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Burnt down sports hall

Area, where the tracking dog gave the alarm
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BRORER
koa?Ssd

Il'hrm11.1h:ujr.1r|| IZMMS5F: TIC + é
1071
Gasoline standard
4+
Fire accelerator in
sample extract
3.
I
2
11 - _
] | 1
ﬂ W L“ IH L ll hl il ll | i g e | IJ‘J e s =
E ik i é . i ) é I é . 1..'] ) '|IE' ) 'l'-l Time [l'l'ilr]
Dverlsid [ Stacked J\ List
E é Comparison of gasoline standard and extract of soil, where the dog gave alarm
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www.cbrn-bdal.com
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