
ARTICLES                                              THE SCIENCE FOR POPULATION PROTECTION 2/2010 
 

1 
 

EVALUATION OF SOME PROCEDURES OF RESIDUAL 
CONTAMINATION CONTROL OF SURFACES 

CONTAMINATED BY CHEMICAL WARFARE AGENTS  
 

Jana KRYKORKOVA, Tomas CAPOUN 
tomas.capoun@ioolb.izscr.cz 

 
Delivered 19. 10. 2010, corrected 11. 11. 2010, accepted 15. 11. 2010.  
Available at http://www.population-protection.eu/ 
attachements/037_vol2n2_krykorkova_capoun_eng.pdf. 

 
Abstract 

The value of residual contamination (measured after decontamination 
process) of surfaces contaminated by chemical warfare agents is the most 
important efficiency criterion of selected decontamination procedure. This value is 
also an indicator for research and development of decontamination mixtures, 
means and equipment. So far, the only way to determine the value of residual 
contamination has been wipe technique performed by chemical laboratories of the 
Regional Fire-Brigade Directorates for the purposes of Fire and Rescue Service of 
the Czech Republic.  The procedure was assessed in terms of efficiency and 
sensitivity in order to compare the detection limits with values of the permissible 
contamination of surfaces.  

Since 2008 all regional Fire -Brigades have been equipped by portable 
detector of dangerous gases and chemical warfare agents GDA 2. This detector 
allows detection, identification, determination and monitoring of chemical warfare 
agents above contaminated surfaces. Therefore, there has been tested the 
possibility of using the GDA 2 detector to control the residual contamination of 
surfaces. 
 
Keywords 
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INTRODUCTION 

 
Chemical terrorism events, war conflict, or other emergency situations 

connected with misuse or leakage of chemical warfare agents (hereinafter 
„CWA“), may cause a large-scale contamination of persons, their clothes, animals, 
food, feed, technique, vehicles, individual protective equipment, area, and other 
objects and materials.   In such situations, decontamination represents significant 
measure of active protection against consequences of CWA uncontrolled release 
into the environment or their misuse. The main objective of decontamination is to 



THE SCIENCE FOR POPULATION PROTECTION 2/2010 ARTICLES 
 

2 
 

remove contaminants from surfaces and materials. If it is possible, the task is to 
decompose or transform contaminant into unharmful products.  The ultimate effect 
of decontamination is to reduce health and irrecoverable losses, minimalize the 
environmental impact, shorten the time needed to use individual protective 
equipment, which makes all activities in the contaminated area more difficult, and 
to create conditions for restoration of a normal life in contaminated areas, ensuring 
of rescue and urgent works, and a territorial sanitation. 

Fire-brigade units1 are the most important part of the integrated rescue 
system of the Czech Republic within the decontamination works realization. Fire-
brigade units perform generally all known decontamination methods (i.e. 
mechanical, physical and chemical), and means (i.e. wet and dry). The most often 
used procedures are solid sorbent decontamination and spraying.   Spraying 
decontamination technique is ensured by cistern vehicles, fire-engines and hand 
sprayers, pressure and warm water sources, vehicles and equipment 
decontamination station (SDT) and personal decontamination station (SDO-2).  

Fire-brigade units carry out a full decontamination of a very wide range of 
different surfaces and materials during operations. The most frequent is 
decontamination of solid terrain surfaces, e.g. roads, parking lots, sidewalks, 
airport and other solid surfaces.  Other examples of decontaminated surfaces are 
non-absorptive, low porosity surfaces in buildings, especially paints, glass, 
ceramics, unpainted metals, floor coverings, porous materials in buildings, vehicles 
and equipment (tyres, building walls, unpainted wood, leather), surface of hoses, 
individual protective equipment, work boots etc2.     

To decontaminate CWA (detoxication), it is supposed to apply water 
solutions containing active chlorine, particularly calcium and sodium hypochloride, 
chloramine, commercial products Savo and Savo Prim1. It is also recommended to 
use decontamination agent Hvezda3 (Star).  

Despite of a high decontamination level performed by fire-brigade units, 
there is not provided the residual contamination determination, i.e. performing of 
the decontamination efficiency control. The value of surface residual 
contamination represents the areal contamination density of the surface after the 
decontamination process. Following two procedures are considerable: 
• Alerting of chemical laboratory of the Fire-Brigade Regional Directorate.  All 

of these laboratories have established and used procedures of residual 
contamination determination based on wipe technique and subsequent CWA 
determination in extract4.  

• Measuring of the CWA vapour concentration above the decontaminated 
surface using a sensitive detector, e.g. an ion mobility spectrometer (fire-
brigade units are equipped with RAID-1 and GDA-2). However, this 
procedure is limited to volatile substances with a high risk of inhalation 
intoxication, i.e. organophosphates of G type. The disadvantage of this 
method is a significant influence of a wind direction and speed. This 
procedure has an insufficient sensitivity to significant low volatile 
contaminants with a high percutaneous toxicity (VX, mustard).     
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DETERMINATION OF RESIDUAL CONTAMINATION USING WIPE 
TECHNIQUE 
 

Determination of the residual contamination of solid surfaces 
(contaminated by CWA) using the wipe technique has got a long tradition in the 
fire-brigade laboratories practice. The procedure is based on wiping the surface of 
defined size by three cotton-wool tampons. Two of them are soaked with a proper 
dissolvent, and the third one is dry.  Tampons are put into an extraction flask, 
poured over by a specific amount of dissolvent, and extracted in a shaker.  Then a 
certain amount of the extract is taken away to determine CWA concentration.  

The procedure, however, has not been evaluated so far from the sensitivity 
and surface permissible contamination values point of view.  Sensitivity of this 
procedure is influenced by a number of aspects, when the most important one is the 
sensitivity of an analytical procedure to determine substance in the extract.   A big 
number of samples (taken from different parts of the whole surface) is typical for 
the determination of residual contamination. Thus, the analytical procedure must 
meet the requirements on a rate and possibility to process the whole set of samples.  
Especially photometric methods have been proved from this point of view. To 
determine the residual contamination of the nerve agents, where there are low 
values of permissible contamination, because if the extremely high toxicity, there 
are used much more sensitive biochemical methods with either photometric or 
potentiometric evaluation4.    

Other factors affecting the whole procedure´s sensitivity are types of used 
dissolvent, type and area of the wiped surface, amount of dissolvent to extract the 
tampons, and a potential need of extract dilution.    

Solvents used to wipe sampling and tampon extraction of individual types 
of CWA have more or less stabilized based on the knowledge gained from long-
term verification and application; they are stated in the part "Performance of 
experiments”.   There was selected and verified glass as the contaminated surface 
simulant.  This surface gives a guarantee that there will be only surface 
contamination.  Beside this, it is necessary to use diluted solutions, because when 
using clean CWA, then the contamination value will be much higher compared to 
the permissible limit. If glass would not be used, the solvent could damage the 
surface and penetrate through it.  

The area of a wiped surface represents two opposite factors affecting the 
determination sensitivity. Generally, the sensitivity increases with the surface area 
on one hand, but on the other hand larger area decreases the effectiveness of wipes, 
because of their “incompleteness”, and therefore decreases the sensitivity. 
Experiments were carried out uniquely on standard 10 x 10 cm surface samples. 

The amount of solvent to extract tampons has to be sufficient enough to 
ensure the maximal extraction effectiveness.  Other increasing of solvent volume 
basically decreases the sensitivity of the whole procedure, because of an “extract 
dilution”. It has been found out by a long-term verification that the optimal amount 
of dissolvent used to extract three cotton-wool tampons in a 100ml conical flask is 
20 to 25 ml.  



THE SCIENCE FOR POPULATION PROTECTION 2/2010 ARTICLES 
 

4 
 

The sensitivity of the whole procedure decreases in some cases, when it is 
necessary to dilute the extract.  This applies particularly within the determination 
of surface residual contamination using the nerve agents, which is done by the 
biochemical reaction. G agents are extracted from the tampons by isopropyl 
alcohol, which has to be diluted at least ten times for the biochemical 
determination with photometric evaluation. V agents are extracted in water, 
however even in this case it is rational to dilute the extract, so that the potential 
disturbing effect of decontamination mixture residuals or other impurities on 
biochemical determination will be eliminated. 

Theoretically, it would be possible to find another ways how to increase 
the sensitivity of the procedure. Increasing the concentration of extract by vacuum 
evaporation of dissolvent is an example. However, such a procedure can never 
meet the requirement on the speed of analysis - with regard to the need of 
analyzing a large number of samples. Moreover, each step results in the increase of 
determination inaccuracy,too.  
 
 
DETECTION OF CWA ABOVE CONTAMINATED SURFACES USING 
THE ANALYZER GDA 2 

 
To ensure the security (from the chemical point of view) within the 

negotiations during the CR presidency of EU Council in 2008, there were allocated 
funds (from the EU financial resources) to equip the Czech Fire-Brigade with 
means of chemical and radiological reconnaissance.  One of the devices, which 
was bought, and is currently available at all regional fire-brigades, is the Mobile  
GDA 2Detector of the Dangerous Gases and Chemical Warfare Agents. It is 
designed to identify and determine CWA and other dangerous gases in the 
atmosphere.      It enables detection of unknown chemicals in the air, light and 
acoustic alarm signalization of reaching a treshold concentration of dangerous 
substances, identification and determination of CWA and other dangerous gases in 
the atmosphere and its monitoring, detection identification, determination and 
monitoring of CWA or other dangerous chemicals above contaminated surfaces5.  

The GDA 2 detector is currently the only device for unknown gases and 
vapours analysis used by fire-brigade units, with the exception of Prague units 
and some response units of Chemical Laboratories of the Regional FRS. The 
device is able to identify only the specific substances saved in its library. The 
library contains among others chemical warfare agents, namely nerve agents 
(tabun, sarin, soman, cyclosarin, VX), blister agents (sulfuric and nitrogen mustard 
and lewisite) and hydrogen cyanide. 

The analyzer enables measuring of gases and vapours present in the 
atmosphere in the following three modes6: 
• basic mode, which is used to carry out the first detection and identification of 

a substance in the air, and it is automatically set after switching the device on.   
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• photoionization detector mode, which is applied to determine dangerous gases 
accurately; 

• ion mobility spectrometer mode, which is used to avoid false signals, when 
identifying CWA in the basic mode. 

One of the device applications is measuring of contaminated surfaces.   To 
do so, a thermal desorption adapter, shown in the figure6 1, must be used. Its 
infrared lamp heats up the surface rapidly.   As a result of temperature increase, the 
contaminant begins to evaporate, or desorb eventually from the material, whereas 
the vapours enter the device, and they are detected and identified.  The application 
is very easy. After switching the device on, the adapter is simply put on, and the 
time of thermal desorption is adjusted.  The adapter is suitable for a number of 
surfaces and materials (e.g. figure 6 2). The adapter is available only at some 
regional fire-brigades. 

The GDA 2 device has undergone a number of measurements and tests at 
the FRS, which were focused on tresholds of detection, identification and 
determination of substances in the atmosphere, measurement range, validity, 
accuracy and selectivity of the determination7-9. So far, the detection sensitivity of 
contaminants present on the surface using the thermal desorption adapter has not 
been studied .  

 

 
 

Fig. 1 
The thermal desorption adapter of the GDA 2 analyzer designed for measurement 

of the surface contamination 
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Fig. 2 
Measuring of the protective boot contamination 

 
 
PERFORMING OF EXPERIMENTS 
 
Contamination of the test surfaces 

 
Glass squares of the size 10 x 10 x 0.5 cm were used as experimental 

surfaces. 
To contaminate the glass surfaces, there were used the following CWA: 

1. O-(3,3-dimethyl-2-butyl)methylfluorophosphonate 
Soman (VOZ 072 Zemianske Kostolany, certificate No. 42/86) 
Purity of the substance was determined by the lanthanometric volumetric method 
with potentiometric indication using the ion-selective fluoride electrode10, and it 
was 76 %.    
2. O-ethyl-S-(diisopropylaminoethyl)methylthiophosphonate 
Agent VX (VOZ 072 Zemianske Kostolany, certificate No. 410/91) 
Purity of the substance was determined by thiomercurimetric volumetric method 
with potentiometric indication using ion-selective sulphide electrode11. The purity 
was 79 %. 
3. bis(2-chlorethyl)sulphide 
Sulphide mustard (VOZ 072 Zemianske Kostolany, certificate No. 30/86) 
Purity of the substance was determined by the argentometric volumetric method 
with potentiometric indication using the ion-selective sulphide electrode12, and it 
was 96 %.    
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From the above named substances, there were prepared solutions in 
diethylether (for soman) or in hexane (for agent VX and mustard). These solutions 
were used to contaminate surfaces.  Samples of the experimental surfaces were 
contaminated horizontally by droplets of CWA solutions of 5 μl volume. The 
droplets were spread all over the surface using the electronic micropipette ACURA 
925 (SOCOREX) with gradually increasing surface contamination density.     
Droplets of the contaminant were spread so to cover the whole surface equally.  
There were contaminated 6 testing surfaces to the same contamination level in each 
measurement. The range of performed surface contamination density (counted over 
to a pure substance) was 0.01 – 0.5 mg/m2 for soman, 0.02 – 4 mg/m2 for agent 
VX, and 0.05 – 10 mg/m2 for mustard. 
  
Determination of surface contamination values    

 
After the evaporation of dissolvent, there was carried out a determination 

(a detection of surface contamination density, respectively). Three samples were 
determined by the wipe technique, and another three by using the GDA 2 analyzer 
with thermal desorption adapter. 

To determine the residual contamination by the wipe technique, there 
were performed wipes from the whole area of the glass surface using three cotton-
wool tampons. Two of them were soaked with a solvent, and the third one was dry.  
Table 1 shows solvents used for experiments. Tampons were of the cylindrical 
shape with 2 cm diameter and 3 cm in height.  The surface was wiped off seven 
times in one direction, and, after turning the tampon, another seven times in a 
perpendicular direction.  

Tampons were put into the conical flasks of 100 ml volume, and poured 
over by 20 ml of the appropriate extraction solvent according the table 1. The 
tampons were closed in the flasks by ground-joint glass stoppers, and extracted in 
the laboratory shaker LT 2 for half an hour.    

Pipetting of the appropriate amount of the extract was followed by the 
determination of a contaminant in the extract. The extract was diluted at least ten 
times by distilled water, when working with surfaces contaminated by soman and 
agent VX. 

Samples from originally not contaminated surfaces (background samples) 
were taken the same way under the same conditions.  

 
Table 1 

Solvents used for wipes and tampons extraction 
 

Determined agent Solvent used for wipes Solvent used for extraction 
Soman Isopropylalcohol (p.a.) Isopropylalcohol (p.a.) 
Agent VX Methanol Water

Sulfur mustard 
Ethanol (soft, extra 
denatured, incl. 1% of 
pharm. petrol) 

Ethanol (soft, extra 
denatured, incl. 1% of 
pharm. petrol) 
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There were used following chemicals to determine soman and agent VX 
in the extract: 
• Boric acid (p.a., Lachema, charge No. 38061 9191) 
• Sodium hydroxide (p.a., Merck, charge No. C292682)  
• Butyrylthiocholine iodide (p., Lachema, charge No. 103021286) 
• 5,5´-dithiobis(2-nitrobenzoic) acid / Ellman reagent / (Fluka, charge No. 

36422589)  
• Sodium hydrogen carbonate (p.a., Analytika Prague) 
• Butyrylcholineesterase – reagent No. 10 (Imuna Sarisske Michalany, charge 

No. 1900291) 
 Soman and the agent VX were determined by a biochemical reaction 
using the Ellman reagent and with the photometric evaluation according 
literature4,13 under following conditions: 
• Incubation period: 10 minutes 
• Period of the reaction with substrate and reagent: 4 minutes 
 The reaction products absorbance was measured by the UV/VIS – 
spectrophotometer HP 8452A (Hewlett Packard) at the wavelength of 408 nm, in a 
cuvette of optical length 1,00 cm versus distilled water.   
 From the measured values of the reaction products absorbance, there was 
calculated an inhibition level (%I) of the extract according the relation:  
 

% I   =    1  -  A
A

 .  1 0 0
0

⎛
⎝
⎜

⎞
⎠
⎟  ,                    

where:  A  - absorbance of sample solution, 
 A0  - absorbance of background sample. 
 

Concentration of agents in the extract was deduced from the calibration 
relation of the inhibition level and logarithm of the substance concentration in the 
solution, which was linear between 20 to 80 % of the inhibition level.   From the 
values of concentration of substances in the solutions, and after inclusion of the 
dilution factor, there were calculated values of the surface residual contamination 
of soman and the agent VX in mg/m2 units. 
 There were used following chemicals to determine the sulfur mustard in 
the extract: 
• Thymolphtalein (ind., Lachema, charge No. 3023900577) 
• Sodium hydroxide (p.a., Merck, charge No. C292682)  
• Acetic acid (p.a., 99,8 % Lachema, charge No. 30667 0700) 
• Ethanol (soft, extra denatured, incl. 1% of pharm. petrol, LIHO – Blanice, 

M1) Vozice) 
 Sulfur mustard was determined by the photometric reaction using the 
alkali thymolphtalein according literature4,14 under following conditions:  
• Temperature: 77 oC 
• Reaction period: 20 minutes 

,
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 To measure the reaction products absorbance, there was used the same 
equipment as in the case of determination of the agent VX. The measurements 
were performed at the wavelength of 448 nm.  

The concentration of the sulfur mustard in the extract was calculated, 
based on the absorbance measurement of the reaction product, from the calibration 
line, i.e. the dependence of absorbance (A) at the wavelength of 448nm on the 
sulfur mustard concentration in the solution.  From the value of concentration of 
the sulfur mustard in the solution, there was calculated the surface residual 
contamination of the sulfur mustard in mg/m2 units.  
 The total augmented determination uncertainty of the both described 
procedures is 30 %13,14.   

Within the detection of the surface contamination using the GDA 2 
analyzer, the adapter was put directly on the controlled surface, and the 
measurement was initiated. The measurement of all types of surfaces was carried 
out under following conditions:  
• Thermal desorption period: 10 s. 
• Measurement mode: ion mobility spectrometry 
• Measurement period of 1 surface: until the signal appeared or max. 30 s 

There were observed signals in the both, positive and negative mode, and 
displayed symbols of identified substances during the measurement with the GDA 
2 analyzer.  

The whole described experiments were carried out at the environmental 
temperature of 21 °C and the relative humidity of 42 to 49 %. 
 
Evaluation of the results 

 
Based on the measured values of the surface residual contamination 

using the wipe technique, there were constructed relations between the 
determined values and the initial values of surface contamination.  The relations 
were processed using the statistical software15.  In the first step, there was 
performed determination of the statistically outlying data. The following three tests 
were used to calculate them: the Grubbs test, the Grubbs pair test, and the Dixon 
test.  Moreover, there was determined the angular coefficient of the mentioned 
relations. From the relations between determined contamination values and the 
initial contamination close to the detection limit, i.e. in the initial contamination 
range from 0.01 to 0.08 mg/m2 for soman, 0.02 to 0.22 mg/m2 for the agent VX, 
and 0.05 to 1 mg/m2 for mustard, there were calculated detection and determination 
limits of the procedure using the statistical software.  

In the case of surface contamination detection by the GDA 2 analyzer 
with thermal desorption adapter, there was determined the detection limit. For the 
purposes of this work, the detection limit was defined as the lowest possible level 
of the contamination, when the GDA 2 analyzer (running in the ion mobility 
spectrometry mode) displayed the right symbol (i.e. soman – GD, agent VX – VX, 
and sulfur mustard – HD) for all of the three parallel surface samples.        



THE SCIENCE FOR POPULATION PROTECTION 2/2010 ARTICLES 
 

10 
 

DISCUSSION OF RESULTS 
 

The constructed relations between the determined values of the surface 
contamination and the initial contamination values were linear within all studied 
CWA.  Correlation coefficients of the relations ranged between 0.9994 (soman) 
and 0.9999 (sulfur mustard). These numbers highlight a very high level of 
reproducibility of the surface residual contamination determination using the wipe 
technique.    It is important to note that all the experiments were carried out on a 
glass surface. If the surface would be rugged, the reproducibility would certainly 
decrease.   

The relations between the determined values of the surface contamination 
and initial values of contamination, which was caused by selected CWA, in the 
contamination range close to the detection limits, are displayed in the fig. 3 to 5. 
The detection and determination limit are marked in the figures, too.  Some of the 
parameters of these lines are shown in the table 2, where is also a comparison with 
the permissible values of the surface contamination.  The permissible value of the 
surface contamination of soman was deduced from its permissible concentration 
value in the atmosphere, which is usually presented - because of its high inhalation 
toxicity, and it applies to the open area.  
 

 
 

Fig. 3 
Relation between the surface contamination values of soman, determined by the 

wipe technique, and the initial contamination values 
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Fig. 4 
Relation between the surface contamination values of the agent VX, determined by 

the wipe technique, and the initial contamination values 
 

 
 

Fig. 5 
Relation between the surface contamination values of the sulfur mustard, 
determined by the wipe technique, and the initial contamination values 
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Table 2 
Parameters of relations between the determined contamination values of glass 

surfaces and the initial contamination values using the wipe technique 
 

Agent 
Angular 
coefficient 

of the 
relation

Detection 
limit 

mg/m2 
Determination 
limit mg/m2 

Permissible value 
of contamination 

Soman 0.54 0.004 0.008 0.1 
Agent VX 0.60 0.09 0.13 2 
Sulfur mustard 1.00 0.03 0.05 4 

 
 

From the comparison of the angular coefficient values of the relations, it is 
obvious that there is a significant difference between individual contaminants. The 
angular coefficient values can be interpreted as the ratio between the wiped amount 
of a substance, followed by its extraction, and the initial amount of a contaminant 
spread on the surface. This ratio was 54 % for soman, 60 % for the agent VX, and 
100 % for mustard, respectively. However, the results cannot be simplified in this 
way. Firstly, based on the performed experiments, it is not possible to determine, 
whether major losses are realized during wiping or extraction. Secondly, it is not 
possible to assess the amount of soman or the agent VX, which evaporates together 
with the solvent during the surface exposition. Another factor influencing the 
angular coefficient is the relatively high determination uncertainty of the analytical 
method.  It should be noted that there is no certified standard of a chemical warfare 
agent. It follows, for example, that the analytical determination uncertainty of soman is 
the sum of the biochemical photometric determination uncertainty and the uncertainty 
of the determination of soman purity, to which was the biochemical determination 
itself calibrated. Moreover, the uncertainty of the determination of soman purity by 
the potentiometric method represents the sum of determination uncertainties of free 
fluorides and all fluorides, after their decomposition by potassium methoxide. It is 
similar to all the studied substances. All these aspects influence the angular 
coefficient, even though they could be named ”yields” of the wipe technique. In 
this regard, the angular coefficient 1.00 of mustard is rather surprising. 

The detection and the determination limits are important factors for the 
procedure to be used in practice. It follows from the table 2 that these values are far 
from permissible limits. The detection limits of soman and the agent VX are 20 
times lower, and the one of mustard even 100 times lower compared to the 
permissible contamination values.  The determination limits are also lower, namely 
10 times for soman and the agent VX, and 80 times for mustard, respectively.  

It is obvious from the results that the wipe technique in a standard 
performance, which is established within chemical laboratories of the Czech FRS, 
provides the determination of the most significant the CWA contaminants with a 
sufficient sensitivity that is considerably lower than the surface permissible values 
of contamination. 
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Table 3 summarizes the detection limit values of CWA on the surface, that 
were obtained using the GDA 2 gas analyzer equipped with the thermal desorption 
adapter, and compares them with the permissible limits of the surface 
contamination.    
 

Table 3 
Detection limits of the surface contamination of glass surfaces using the GDA 2 

analyzer with the thermal desorption adapter 
 

Agent Detection limit 
mg/m2

Permissible value of contamination, 
mg/m2

Soman 0.2 0.1 
Agent VX 0.2 2 
Sulfur mustard 5 4 

 
 

Reported results show that the substance surface detection by GDA 2 
analyzer does not reach the sensitivity of the wipe technique procedure indeed, but 
for practice in conditions of fire-brigade units it is fairly sufficient. If the term 
“detection” is considered in the sense of “contaminated – not contaminated”, then 
the described procedure represents the ideal method of determination of the surface 
dangerous contamination of soman and the agent VX, as well as the 
decontamination efficiency. When the analyzer detects the decontaminated 
substance, it means that the contamination is higher than the permissible limit, and 
the decontamination process has not been efficient enough. On the contrary, if the 
analyzer does not identify the substance, it means that the contamination level is 
lower or equal to the permissible limits, and that the decontamination process was 
sufficient.     If the agent VX is used as a contaminant, the detection limit is 10 
times lower compared to the permissible limit, but even this fact does not preclude 
the analyzer to verify the decontamination efficiency of the agent VX.  

Fire-brigade units have the unique and also only one opportunity to verify 
and control the decontamination efficiency of the surfaces contaminated by the 
most significant chemical warfare agents. The big advantage of this procedure is 
the speed, simplicity and application possibility on different surfaces and materials 
including large-scale areas. Units that have not disposed of the thermal desorption 
adapter are suggested to buy it.  

The procedure have been verified several times within specific 
decontamination processes (particularly after decontaminating by mixtures based 
on active chlorine and the reagent Star), and it has proved its reliability. In this 
context, it is necessary to remind that the decontamination mixture residuals and 
other impurities can cause some unidentifiable signals at the ion mobility 
spectrometer. The condition of the positive detection in this procedure is however a 
clear identification of a substance, i.e. the appearance of the substance symbol on 
the display.    
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Résumé 
This  article describes the process of determining the residual 

contamination of surfaces, contaminated by chemical warfare agents, by wipe 
technique, which is used in chemical laboratories of the FRS. Statistical 
comparison of the residual levels and initial values of surface contamination by 
individual CWA (soman, agent VX, mustard gas) has shown that this procedure is 
characterized by high reproducibility and sufficient sensitivity. Determined 
residual contamination of selected CWA is 10 to 80 times lower than value of 
permissible surface contamination. Thus, this procedure is used to evaluate the 
decontamination efficiency of mixtures, means and equipment within their research 
and development and to determine the low surface contamination density. 

The gas analyzer GDA-2 with thermal desorption adapter enables rapid 
and sufficiently sensitive detection of surfaces contaminated by hazardous 
substances. The adapter heats up the detected surface to evaporate contaminant. 
Vapors of substance enter the device, where they are detected and identified. The 
detection limit of this process is almost at the same level as permissible values of 
the surface contamination for soman and mustard gas, and it is about 10 times 
lower for the agent VX. Using the gas analyzer GDA 2 enables rapid and very easy 
determination of dangerous contamination of the surface, and thus the 
determination of decontamination efficiency of the used procedure. 

Currently, this method is the only effective possibility for all regional fire-
brigades having the thermal desorption adapter to determine contamination of 
surfaces. 
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