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Airport security screening - Explosives detection
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Terrorist intervention: lllicit bomb factory detection
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Crime intervention: Trafficking of illicit drugs
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Technical requirements

A Handheld, portable, easp-use detectors for
security threat materials

A Small, easy to camouflage, networkable sensors with

minimum power consumption and/or energy
harvesting capabilities

The large numbers of potential control points calls for mass
manufacturabldow-cost detectors

A MEMS miniaturized sensor solutions !



State of the art in security screening

A The security detection market is dominated by ion mobility
spectrometers (IMS)

A MEMS miniaturised solid state gas sensor technologies
have not yet made any significant impact in the security marl

This talk:

A Solid state gas sensors can make an impact
In the security domain, if it these are properly used

A Successful use requires a proper and adapted
engineering of the sensor periphery



How does security screening work?
lon Mobility Spectrometry (IMS)

IMS gas/vapour detector

Sampling for trace explosives  Insertion port for sampler spoor
residue Thermal solid/vapour conversio
Inside IMS
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Target substance: Explosives residue
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Target substance: lllicit drugs

Cocaine powder Ecstasy Ephedrine

Once again: Low vapour pressure solids!


http://upload.wikimedia.org/wikipedia/commons/8/82/CocaineHydrochloridePowder.jpg
http://upload.wikimedia.org/wikipedia/commons/e/e3/Ecstacy_monogram.jpg
http://upload.wikimedia.org/wikipedia/commons/7/73/EphedrineInBottles.jpg

State of the art: IMS explosives/drug detection
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lon Mobility Spectrometer (IMS)
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IMS spectrometers

Downsides:

- High price (~ 480 ke/unit)
- Bulky
- Radioactive

- Specially trained personnel
- Use only in approved locations



Feasibility
of metal oxide (MOX)
gassensors
for detecting security
threats



Working towards MEMS detectors solutions
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Military High Explosives (MHE): Distinguishing features
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A Almost all kinds of MHE contain NO, groups t
A MHE melt/disintegrate ~ 200-250/AC !
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Solid particles as Detector chamber ~ 0.1¢in
natural concentrators

of target analytes ~3*10%
~ molecules/cm

gas concentration

~ 10ppb

Vgrain: Imm? Detection limit

— 102cn? of a good solid state
gas sensor !

Weight ~ 1pico gram t

~ 3*10' molecules Heat



Solid particles as Detector chamber ~ 0.1¢in
natural concentrators
of target analytes ~3*10%

molecules/cm3

gas concentration
~ 10ppm

~ 1000 times
detection limit
of a good
solid state
gas sensor !

A finge;print may easily
contain thousands of

] I
1mm particles ! Heat



Thermal desorption detection of TNT
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Target and interfering stuff

What you are looking for
and what else §
youYl e FTAYR

A Laboratory dust (unspecifiec
A Mineral dust (TiQ)

A Pollen (Bio contamination)
A Condensed humidity



Target and interfering stuff

Coarsegrained
Laboratory dust
seems to carry
adsorbed water layers

A Small reducing signals



