Detector of explosives
and hazardous chemical agents

KERBER-T

Fully certified by Federal Security Service

Advantages' The KERBER-T ion drift detector is designed for
detection of trace amounts of explosives, drugs,
¢ Simultaneous detection emergency and hazardous chemical substances, as
of positive and negative ions well as chemical warfare agents in the air of
controlled facilities, on the surface of various items,

® Quick switching between vapor skinand clothing of people.

analysis and trace analysis modes Detector's scope of use:

* Non-radioactive ionization source ) ) o
e Inspection of cargo, vehicles, individuals, carry-

e Does not require expensive on bags and luggage at transport infrastructure
consumables facilities, crowded public areas, used during
customsand border control;
* Broad range of detected e Inspection of territories and facilities by environ-
substances mental control services;
e Security checks of suspicious individuals by law
e Effective self-cleaning system enforcement authorities;

e Inspection of mail etc.
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Detector of explosives
and hazardous chemical agents

KERBER-T

Specifications of KERBERT)

Analytical principle of detection Bipolar ion mobility spectrometry
lonization method Impulse corona discharge

(without radioactive source)
Dimensions of the detector, mm 110x170x410
Mass, kg 3,7
Identified explosives Disruptive and initiating; industrial and custom. Including:

TNT, hexogen, pentaerythrite tetranitrate, dinitrotoluene,
nitroglycerine, EGDN, octohene, trinitromethylaniline,
trinitrophenol, ammonia nitrate/ ANFO, dinitronaphthalene,
acetone triperoxide, HMTD, as well as mixed explosive agents
based on them (plastids, dynamites, gunpowders etc.)

Identified drugs and psychotropic substances Cannabinoids (hashish/marijuana), opiates (morphine,
heroine, codeine, fentanyl etc.), amphetamines (amphetamine,
methamphetamine, MDMA etc.), cocaine etc.

Identified hazardous chemical agents Emergency and hazardous chemical substances:
hydrogen sulfide, hydrogen chloride (hydrochloric acid),
hydrogen fluoride (hydrofluoric acid), brimstone gas (sulfur
dioxide), chlorine, ammonia, nitric acid.
Chemical warfare agents:
sarin, soman, VX, mustard gas (yperite), phosgene/diphosgene,
hydrocyanic acid (hydrogen cyanide)/ cyanides.

Range of detection of low-volatile organic substances according

to 2,4,6- trinitrotoluene (TNT), g from 1,010 to 2,010
Detection threshold of low-volatile organic substances according to 2,4,6- trinitrotoluene (TNT),

- solid particles, g, NLT 1,010-"

- vapors, g/cm3, NLT 1,010

Time of launching the working mode, min, NMT 15

Time of detection and identification for all detectable substances,

sec, NMT 5

Time of switching between vapor and particle detection modes,

sec, NMT 1

Switching between detection of vapor and particles Without connection of additional devices
Time of change of the type of analyzed ions (negatively or positively charged):

- in bipolar mode (automatic, cyclic polarity change), sec, NMT 0,2

Probability of false trigger, %, NMT 1

Continuous autonomous operation time with the original 4

rechargeable battery pack, hour, NLT

Time of detector cleaning under normal operation conditions, 3

min, NMT

Computer communications interfaces Ethernet, USB (x2), Wi-Fi (optional)
Data format for protocol recording and exchange XML, PNG
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No Full name Marker Chem. formula
List of explosives detected by the detector:
1 Ammonium nitrate NIT NH4NO;
2 Dinitrotoluene DNT CeH3CH3(NO2)2
3 Trinitrotoluene TNT CsH>CH3(NO2)3
4 Trinitroresorcinol (styphnic acid) TNR CeH(NO2)3(OH)2
5 Trinitrophenol (picric acid) TNPH CsH2(NO2);OH
6 Dinitronaphthalene DNN C10He(NO2)>
7 Dimethyldinitrobutane DMNB CH3(NO2CCHj3)2CHj3
8 Ethyleneglycoldinitrate EGDN C2H4(ONO2),
9 Nitroglycerine NG CHONO»(CH20NOz)2
10 Pentaerythritol tetranitrate (penthrite) PETN (CH20NO,)4C
11 Hexogen (RDX) RDX (CH2)3N3(NO»);
12 Octogen (HMX) HMX (CH2)4N4(NO2)4
13 Tetryl TETR (NO2)3CsH2N(NO2)CH3
14 Tetrazole TZ CH2Ny
15 Benzofuroxan BF CsH4O2N>
16 Triacetone triperoxide TATP (C3Hs02)3
17 Hexamethylene triperoxide diamine HMTD N(CH,OOCH»);N
18 Plastic explosives based on hexogen RDX IIpeo6n. (CH2)3N3(NO2)3
(hexogen+plasticiser)
19 Plastic explosives based on octogene HMX ITpeo6i. (CH2)4aN4(NO2)4
(octogene+plasticiser)
20 Octol (HMX+TNT) HMX, TNT Cmech
21 Semtex (RDX+PETN+ plasticiser) RDX, PETN Cmech
22 Ammonite, amatol TNT, NIT, (RDX) | Cmech
List of drugs detected by the detector:
1 Amphetamine AMP CoHizN
2 Methamphetamine MET CioHi5N
3 Cocaine COCB, COCS C17H21NOg4
4 Heroin (diacetylmorphine) HER C21H23NOs
5 Tetrahydrocannabinol (psychoactive constituent of THC C21H3002
the cannabis plant)
6 Methylenedioxyamphetamine (“Sassafras’) MDA Ci0H13NO2
7 Methylenedioxymethamphetamine MDMA C11H1sNO2
8 | Phenobarbital ! PHNB (NG') C12H12N203
List of hazardous chemicals detected by the detector:
1 Hydrogen sulfide H2S H.S
2 Hydrogen chloride HCL HCl
3 Hydrogen fluoride HF HF
4 Sulfurous anhydride SO2 SOz
5 Chlorine CL2 Cly
6 Ammonia NH4 NHy
7 Nitric oxide NO NO
8 Nitrogen dioxide NO2 NO2
List of chemical warfare agents detected by the detector:
1 Zarin GB C4H10FO2P
2 Soman GD C7H16FO2P
3 Mustard gas HD C4HBCI2S
4 Vx VX C11H26NO2PS
5 Phosgene CG CCI20
6 Hydrocyanic acid HCN HCN

! The mobility of phenobarbital ions is equal to the mobility of nitroglycerin ions.




Principles of operation

IMS KERBER works according to
method of ion mobility spectrometry. This
method is based upon division of ions in
substances according to their mobility during
movement in the drift tube in the constant
electric field.

The detector working in the search mode
for target substances continually takes in air
surrounding an inspected object with the speed
5-10 cm3/s. Taken air containing molecules of
target substances gets into ionization source
based on an impulse corona discharge where
molecules partially ionize.

Ionization process passes through several
stages. When the device works there appear
positive and negative ions of ambient air
(reactant ions) in the discharge chamber
(ionization source) and their concentration
substantially exceed concentration of detected
substances. When target substances get into the
device reactant ions transfer a charge to their
molecules based on mechanism of chemical
ionization under atmospheric pressure.

Non-ionized  molecules of  target
substances and air are removed from the system
and the ions received are held in the ionization
chamber with the help of ion gate. After certain
periods of time the ion gate opens and ions
portion gets into the drift tube with electric
field gradient E (V/cm).

Ionized molecules of different substances
have various drift velocity vq in the drift tube
depending on their charge, mass and size. lons
with small mass come earlier whereas ions with
large mass move more slowly and arrive to the
collector later. Molecular ions of various
compounds differ in arrival time to the
collector which allows defining their nature.
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This time is proportional to drift tube
length L (cm) and inversely proportional to
electric field gradient E:

ta = L/KE,

where K is mobility coefficient in units of
cm?V-is,

This relation is of a static character, i.e. it
is true only for ions swarm and not for
individual ions.

Ions mobility depends on temperature
and pressure. In order to compare values of
ions mobility received wunder different
conditions K values are compared as being
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under normal conditions:
K, = K(P/760)(273/T),

where T — temperature (K) and P —
pressure (mmHg) of gas atmosphere where ions
move. K, is called reduced mobility (or
normalized mobility coefficient).

Separated ions get onto the ions current
collector signals from which they come into
special amplifying and processing system.

Operation frequency of ions source is 10
Hz, i.e. every second the system generates 10
ranges. The results are constantly averaged out.
Outliers caused by random fluctuations of gas
current composition and electric disturbances
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are being eliminated whereby. The results
averaged out are additionally smoothed and
might be presented in the form of a ions
mobility “spectrum”. There are peaks on the
curve of dependence of ions current upon drift
time which correspond to ions of various
mobility.

Detector software allows analyzing the
received range as far as peaks are concerned
which correspond to target substances taken
into database according to mathematical
expectation (assembly average) and time
dispersion.

If a target organic compound is found and
its peak prevails set response threshold the
detector gives a signal of alarm and the marker
(code) of the detected substance.

IMS KERBER has a combined sampling
apparatus allowing both sampling of air
containing vapours and suspended particulate
matter and sampling of particles collected on a
special sampling wipe.

—

AE §
Testing of IMS KERBER in Federal Drug

Control Service of the Russian Federation
(using the unit with the external monitor)
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