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Met hod awed gsmasys for detecting chem cals on ground The i nvegirisgos/beoit €S to
a nethod and neans for detecting chem qal contam nants on the ground. Mbore
specifically, the invention relates to'a nethod and neans for 5 carrying
out the detection froma noving vehicle. At chem cal and nucl ear energy

_ tethed and maansfer dateeting chemicals.an grou conmpounds and at
radi oactive fallout and chem cal attack during war, safe and rapid
det ecti on_and rrap%i ng is essential for the continued work. Vehicles

equi pped e inygrtiopaeiataste aynethediangmeans fondetecting chamicalgontaminaatls | es

can be USeA the greiRE M8 spatificilg khdlidventoe raiaRs tdamhéthed ana Méarl¥ for _
radi oactive fallout, are previous known. Equi pnent for napping radioactive

fallouP siRIRINOGRW the deteglion fromiamaune vahigle. i ded for, but the presence of
chemcals of low volatility on the ground can be diffi- cult to detect.
Chem cal warfare agents are di spersed as droplets and c_ggﬂgt | ow 15
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over the ground surface. The British Patent 2 259 572 relates to an equipment of
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25  An object of the present invention is to provide a simplified method and simplified
means for vehicle based mobile detection of chemical contaminants on the ground
and to make it possible to detect also small amohhts of compounds with extremely .
low volatility and under difficult conditions such as low temperatures. '

30 The invention is based on the recognition that when a vehicle is driven through a
chéemically contaminated area, for instance on a road or in the terrain, the vehicle
will become more or less spattered, contaminated, by the chemical in question. Al .
transport from the contaminated ground to the vehicle is caused by the wheels or
tracks contacting the ground. The spattering is mainly directed backwards towards

35 the area where cars usually have mudflaps. According to the invention, this fact has
been utilised to achieve a method and means for detecting chemical contaminants
on the ground.



been utilised to ach| eve a nethod and neans for det ecting chem cal

cont am t he ground. WO 98/ 37398
PCT/ SE9£3?909§88§§ The i nventive nethod is characterised in fﬁE/ISanmg%l'ed or

tracked vehi'cl e having a sanpling screzn arranged as a nudflap in
connection wth at | east one-wheel/track of the vehicle is driven on the
ground to be investigated, whereby said sanpling 5 screen i s contam nated
by particé_gs t hrown u and, t hat, an r stream carrying

om t.he ground
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carr )él 51]9 smpnriﬁtmtasiﬁmwby pan‘elesttmem tive griouhdcamd that anLaﬁsul t dof t he
speed of the vehicle or be acco t condui t .

2o e SRR it s SRR Fhrt Y BB f sRu il o ne whee
w th a |i gaidsdnplingscespehidughspedndait viafa petettion it inrthe gehisiequent |y t he
sensitivity of the detection. The vehicle can be a car, all terrain

carrier, arnoured personnel carrier etc. but can also be a trailer, which
i s equi ppéniofder ta inergase s evaptnationr afsibsianeds fodmtthe padicles| the2amplimgt i s

used ?Qr §gf§tehfﬁré@g?ﬁgﬁ%%\m§§ 'ﬁ@dé‘ﬁc he sanpling screen does not have to be
ee

one of the reg "he vehicle but can constitute a
separate unit When detecting CWagents or simlar toxic conpounds the
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crew. That over pressu mai ntal ned in
‘the passew@ﬂ're meplaoftthenehsdad:rbnmmghsmdtbya faalalr pump imtg:eaqqndus filtered
t hrough a chem cal agent adsorbing filter. By the inventive nethod very

smal | anount’'s ofmground cont ami nating chenicals can quickly be detected
whi | e18 he Algiy eonditianscg sprinkling devdee cancbe used fopweitingdhe wheebwith aliauid of t he

~sanpling s§ rmseqhagpﬁaéﬂoeg%mad%ﬁ ain%aaue@wwe&%mp o?ﬁ\eggetecﬁ&-hec'[ ed
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- Wi Ll now hedRmidd bAflbb B CER 4 teR4IAIcarit! dmioBfed Ré1SSridl chiiRr 865 DP ey -
also be a trailer, which is equipped for the purpose. The track/wheel of the vehicle
20 - thatis used for spattering particles on to the sampling screen does not have to be
one of the regular trackslwheels of the vehicle but can constitute a separate unit.-
When detecting CW agents or similar toxic compounds the vehicle can be equipped
_ wnth a so called collective protectlon for the crew. That is, the vehicle is tight, an
overpressure can be maintained in the passenger compartment andi mcommg venti-
25 lating air is filtered through a chemical agent adsorbsng f iter. '

By the inventive method very small amounts of Qround contaminating chemicals
can quickly be detected while the vehicle is cruising over the area. Because of the
heating of the sampling screen, also extremely persistent compounds can be

30 detected and the detection can be made in winter time at low temperatures.

The invention also relates to means for carrying out the method.

The invention will now be described in more detail with reference to the accompany-
35 ing drawings.



35 ing draw ngs. WD 98/ 37398

PCT/ SEQ&8/E088fs98 Fig 1 is a side view of a wheel ed vehi cl erat/ssBesioosgp t o t he
fnvention. A cut open section shows higden details for conducting an air
streamvia a detection unit. Fig 2 is & side view of a sanpling screen
according to the invention. 5 The corresponding details in the two figures
have beenFi@i Vism side vieyel 2 whesledvehitimaecerding (o theriaventioRofsubaP@hbodi ment

of a Whee&@&?ﬁ@ﬂﬂ%i%&ﬂ&@@ﬁ@%r%@ﬁd%ﬁ&%i%t@anﬂ&é ac&ag?tlw urfiEnt am nant s

on the ground. sanpling screen 2 is afranged as a nud- ap at one of the
front wheels of the vehicle. The screen is contam nated by parti- cles

thrown uppig®m® 4 Eﬂe@i&#ﬁﬂa‘é@%!iﬁé‘?cr&ﬁﬁEﬁb&dﬂgﬁéﬁﬁe AYertiopa 0 be ,
i nvesti gated. Means being arranged for conducting an air streamfromthe

sanpl i%hg screen 2 via a detection unit 4 in the vehicle. In the enbodi nent

shown sai ¢hgRaREsEEHING Hétald inlthe two HFuris’havB bKR givendné samMBeirbfdieried a fan
or an air Eﬁpﬁ%ﬂ. The conduit 6 leads the air streamfromthe air intake 5,

into the ¥ & via the detection unit 4 and ends in an-air outlet 9 on
t he outside of the vehicle. The fan/air punp 7 is arranged in the con- duit

6 to increase the flowrate. The air streamcan also be_acc | i shed by the
o eosuro BB Yioks 2 AheamerEofa whried YehERr Sonped it fittion
} nd /e prond ebhemfca%ont"ah\g\aiwm greﬁ?a.he smﬁbii%d scréen 26s Seanyef a5 a ﬁﬁld— Th eOI
an/air p IS _suita unt e ter. the detection ynit 4 int condui t
so t hat aHgB iag oQ¢ 8&&?? wrg"mqﬁgis %ﬁﬁﬁk’@ﬁ\‘?\teaﬁ'ﬁ &Cgep é%??’g?r“mih‘?‘*. QY:B? her, a
t hr ﬁt t Ihe- ul@b;tnro&rri Gp fromathg geound \mﬁw ttﬁ\ﬁahidle passes anarea wl?é mwletligatémt i on f
with the n/ai.r.pu to ntrol the flow,rate. In case of snall_.amunts o
evapor at e eSS Heiig: aitangedder conuring g, AAEam Ko T SHTRINA ST eem3 VA g oy
det ect abl a datectionturit 4 inthe véhicky: in therembodimentsshopni said megnsleonsists ®® can be
used r thi. \ . W i guj d_.] e | pl ashi ng
and o e Al e el B A rar it sk Pufp 7o Tné Sahdit € BaGs W aRE 1ol ey
et hanol , streamtam dise aif intaikes8, intorthewvebiclecvial the ditectioniunitis andiends fvarezer .
air outlet 9 on the outside of the vehicle. The fan/air pump 7 is arranged in the con-
duit 6 to increase the flow rate. The air stream can also be accomplished by the
pressure of the wind against the sampling screen, but a flow rate independent of
20 the movement of the vehicle is to be preferred. The fan/air pump is suitably - -
mounted after the detection unit 4 in the conduit so that air is sucked from the
intake via the detection unit. Further, a throttle-valve 8 is-arranged in the conduit 6
and is used in combination with the _fanlair pump to control the flow rate. In case of
_ small amounts of evaporated substances a decreased flow rate r_night be needed to
- 25 get detectable concentrations. '

At dry conditions a sprinkling device 10 can be uéed for wetting the wheel with a

liquid in order to increase the splashing and consequently the sensitivity of the

detection. The liquid can be water, ethanol, or mixtures of these, or water and a
30 suitable anti-freezer.

Figure 2 shows in detail a view of the sampling screen 2 with auxiliary equipment.

A heating device 11 is heating the sampling screen and the particles 3 deposited on

35 the screen in order to speed up the evaporation of substances. The heating can be
done electrically or, as shown in the figure, with a circulating heating medium, ie.
coolant from the engine of the vehicle. The heating device shown consists of a box



Fi gure 2 shows in detail a view of the sanpling screen 2 with auxiliary

equi prent A I ng device 11 is heating the sanpling scre
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el ect ri cah Hoedtdnthewippespart bithevdampling atreeheartoextends aver tissompletereen t he
air ﬁ]ake (gﬁdf he det ectron unit, so that.redeposition of evaporated

subst dhce¥" Rffects are avoided. 15 A cleaning device 14, i.e. in
the form of washer Jets can be- arranged at the sam pli ng screen 2 for

cl eani ng e scre when requir .osr ed V\ater
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inthe air an AU € I nvention.
Exanpl®s of instruments that can be used are AP2C (d AT) bases on flane

phOt OMet r % idBifing BEViEE 39! 1 iARe ROARSY vr%@herojgts”egﬂ bé arranged at the sam-
pling screen 2 for cleaning the screen, when requrred from deposited particles.
Water, ethanol or mixtures of these. or water and a suitable anti-freezer can be
" used as a washing fluid. L | S
20 ' |
Many instruments can measure, and in some cases also identify different kinds of
chemical compounds when present as vapour in the air and they can be used as
detection unit 4 in the invention. Examples of instruments that can be used are
AP2C (GIAT) bases on flame photometry, M30 (Environics OY) based on ion mobil-
25 ity, CAMor GID-3 (Graseby Dynamrcs) based on ion mobility. a

The use of the invention is illustrated by the following example:

A distance of 25 meters of a gravelled road was contaminated with tributyl phos-

30 phate in an amount of 5 to 10 g/m?. Tributyl phosphate is a compound with a com-
parable volatility to that of the nerve gas VX. A device according to figure 1 with a
heated sampling screen and an APC2 as a detection unit was used. Directly after
the dispersion, the vehicle was driven on the road in question with a speed of 50
km/h, which immediately gave an indication. At repeated traverses after a few hours

35 the detection became uncertain. Dry conditions were prevailing. After the sprinkling
device 10 of the vehicle had been started positive detections could be made during
several days after the dispersion. '



25 ity, CAMor A D3 (Graéeby Dynam cs) based on ion nmobility. The use of
the invepbigsrsbs il lustrated by the foll owi ng exanple: A dcl/sevsmosto 25

meters of .a gravelled road was contaninated with tr»—buL_)LLaMEate
in an anbunt of 5 to 10 g/nferr]. TribButyl phosphate is a conpound Wi

com parable volatility to that of the nerve gas VX mmwﬂmﬂmm g to
figure 1 Gldims:a heated sanpling screen and an APC2 a

used. Directly after the dispersion, the vehicle was driven on"thg r’bad |n

guestion with a speed of 50 km h, which inmedi ately gave an indication. At
repeat ed 1rMethodaf detecting shémisahcantamidints ort the greund; tcheracwisem thatert ai n.

Dry condi ég«%ﬁﬁed"éf ?h@élsg %h.uaq%ﬁéw asQm ﬁrPd E&E{eh Q% g%% fludt he

vehi cl e had been starte osIti ectl ns cou uring several
days &t eflap inecannegtiorswish : at leastgneggackivgeel of the vehicle is drlven on the
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character n t hat havi ng a sanpli ng
screen (2¢lead@)thepwn up framithe.ground, and that @n@irsteam earming subgtaneasst one

track/ whegjq rafemwheam rﬁc‘ieﬁs'cxeébm floNPrreth QaRsdripling dchaksstil d,

wher eby sai n’? en Is contamnated by parti- Cles (3) thrown up
fromthe grcenﬁ'at %N@F@H&tecﬂ?ﬂ Hnit (4in harvebidle.yi ng subst ances evaporated from
~said amartlcl es is caused to flow from sai d sanpling screen through a

conduit (6)_via a detection unit in the vehicle. 10 2. The nethod as

cl ai ned i & Enemathod as glaimedip; %’B'ﬁ ﬁh?ﬂ?&?"ﬁﬁ‘é"’s@ﬂbﬁerﬁ"ﬂ'méﬁrﬂeﬂm s heat ed

by a heat jg1ei6y b¢ @ Hebling davscé'bﬂ)m?t hod as clainmed in claiml,
characterised in that sard track/wheel of the 15 vehicle is wetted by a

sprinkling device (10). 4. The method as.clainmed in-claim1l, characterised
in that tbeTﬁemamMaeelem sh}Janmm chakedisediemat eéiultreeﬂwhem & thkeani ng

devi c Means f ect chem cal contam nants on the
groun %@F‘%é??‘?’&aﬁdwm ‘gﬁ‘v @ﬁ)qvehl cle adapted te be driven on the
ground to be investigated, characterised: by a sanpling screen (2) mount ed .
as a nudf onnect th .at ast one.tr of the vehicle and
bei ng ad aﬁa‘glae Pﬁw%ﬁiﬁ #&tc&!"\/ﬁ lr:ﬁaractensed m@l {( {he samplmg screen (ET o

is cleaned, when requlred by a cleaning device (14) o :

20 5. Mens for detecting chemical contaminants on the_grou_nd, eomprising a f:racked |
or wheeled vehicle adapted to be driven on the ground to be investigated,
characterised by a samp!ing screen (2) mouhted as a mudﬂap in connection with at

~ least one track/wheel of the’ vehlcle and being adapted to be contaminated with
| particies thrown up from the ground surface, and means (5,6,7) for conductingan
. " 25 air stream carrying substances evaporated from said particies, from said sampling
screen (2) via a detecting unit (4) in the vehicle.

~ 6. The means for detecting as claimed in claim 5, characterised by a heating device
(11) for heating the sampling screen (2).
30
' 7. The means for detecting as claimed in claim 5, characterised by a sprinkling
device (10) for wetting the track/wheel of the vehicle.

8. The means for detecting as claimed in claim 5, characterised by a cleaning
35 device (14) for cleaning the sampling screen.



partlcles thromm‘surface and neans (5,6,7) for

conduct{ im i'ng substances evapora |d
particl \é};s&l rom s Mﬂ{“ﬂﬂmwmgn (2) via a detecting E%?‘tst?%Bsﬁ@

vehi cl e.~6.” The nmeans‘fol dbt ect i*ng'a® clainmed in claim5, characteri sed by
a heating device (11) for heating the sanpling screen (2). 30 7. The neans
for det ed. mhe meard for detécting ak aiaiméd mcdvazmzs;tcnaimsba uratrﬁpgéualﬁhééiﬁ devi ce
(0L, o rdbFbinedBah e S o b sind S o s R o
cl eani ng driangedip gather adlonedt air froiéhé Eortdadinated surface of the sampling
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char act er| tarﬁﬂnag‘g?@ %3’&@"9&6 (ﬂdﬂgpﬁ‘& ﬁ‘? *ﬁ?§8élﬂee§lﬁ]sra§cgm t he
sanmpl bng dawman unitn(@) and snding anrthe outside of Me vehiclaged to gather a flow of
air fromthe contam nated surface of the sanpling screen, and a conduit (6)

extending fromsaid air intake into the vehicle, via sai d 5 det ection
unit (4) waa hemiéans fon deteeting as claimexd mtdlaim@bhadaetens@d infthat saidicons or

means. £ urdiind alE hulleroofigfegs o347 R Bt RARP. 1T atoied R e B3 0T T
~(6). 10 X8). The means for detecting as claimed irn claim 10, characterised

by aqphrottle- valve (8) arranged in the conduit (6). 12. The neans for
det ectl ng as claimed in claim9, characterised in that said con- 15 dui t

(6) bei nglbri®eimeans for Hetecting as nlgme,d/in&atmm characiessed ky atthiotieondui t  ( 6)
bet wveen tyiedig) alrahgé@in(the conduit (&5, detection unit (4).

12. The means for detecting as claimed in claim 9, characterised in that said con-
15  duit (6) being prowded with a heatmg device (13) for heating the condu:t (6)
' between the air intake (5) and the detection unit 4.



