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ABSTRACT: Strippable polymer coating is one of the methods for effective surface decontamination. A gel 

solution of a water soluble polymer, preferably polyvinyl alcohol (PVA) and chelating agent is applied to 

remove radioisotopes of Cs
137

, Sr
85

 I
131

, P
32

 and Tc
99m

 on the surface of stainless steel, mild steel, ceramic, PVC 

plastic. After cleaning is completed, the gel solution is dried, formed a strong thin film, which is easily peeled 

off from a contaminated surface and can be disposed of as radioactive solid waste. Decontamination efficient 

of this gel polymer for radioisotopes have been studied on the surfaces and compared with Decongel 1101. The 

influence of decontamination agents, activity, film thickness to decontamination factor have been studied. The 

infrared spectrophotometer has been conducted to study mechanism of the decontamination for this 

radioisotope.  

Keywords: strippable coating, polymer coating, decontamination by polymer. 

I. INTRODUCTION 

Radioisotopes are widely used in industry, agriculture, scientific researches and education, 

especially in nuclear industry. While handling or storing radioisotopes, surface of machines, tools, 

laboratory desks, extraction hoods, walls, ceilings, floors may get contaminated with radioactive 

materials. If contaminated surfaces haven't decontaminated in time, the radioactive materials can 

transfer to the environment and staffs working around.  Radioisotopes may be absorbed by the 

human body and caused internal doses. Radioactive contamination is dangerous to human health. 

Radioactive decontamination is a process of removal of radioisotope from contaminated surfaces. 

Normally, diluted acids or detergents could be used for surface decontamination, however these 

techniques have a disadvantage: it'll release large amount of secondary liquid radioactive waste, 

which needs complicated procedures to treat before storage and final disposal. 

Using strippable polymer coating is thought to be an effective and simple technique to 

remove radioisotopes from contaminated surfaces. Polymer gel solutions are prepared by mixing a 

polymer or copolymer in suitable solvent with decontaminating agent and additive. Selected 

polymers should have relatively strong bond but weak adhesiveness to the surface and it can be 
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easily peeled off when it was dried. Moreover, it should be environment friendly and no harm to the 

surfaces.  Polyvinyl alcohol (PVA) was chosen for this research because it met all the requirements 

mentioned above. 

II. EXPERIMENTAL 

1. Preparation of gel polymer solution 

In our experiments: 140 g PVA (14% wt) was dissolved in 770 g distilled water in 1 litre 

beaker at 50
0
 – 60

0
C(speed up PVA dissolution, stir well by using mechanical stirrer made from 

stainless steel until PVA completely dissolve and form white homogenous solution. After that, add 

75 g (7.5% wt) glycerine, 5 g citric acid in 10ml distilled water (0.5 %wt) to the polymer solution 

(all were laboratory reagent). Continue stir until it become sticky, gel-form and transparent solution. 

The gel solution beaker sited for overnight at in room temperature without stirring for eliminating 

air bubbles. Then this gel mixture is transferred in to a sealed clean polyethylene bottle for storage.  

2. Influence of various agents to decontamination factor 

The gel solution of PVA/H2O/glycerine is prepared as above. Add 5 g of each 

decontamination agent in each solution sample to form polymer gel containing various 

decontaminating agent as follow: ethylenediaminetetraacetic acid disodium salt (EDTA), 

diethylenetriaminepentaacetic acid (DTPA), oxalic acid, citric acid and PVA. 0.5 ml solution of 

radioisotope Cs
137

(0.0377mCi/ml), 0.1ml Sr
85

(0.14mCi/ml), I
131

(0.026mCi/ml), P
32

(0.01mCi/ml), 

Tc
99m

(0.025mCi/ml) is spread on a 10 cm x 10 cm plates of glass within a 20 cm
2
 circle, then dry 

out by infra-red light inside a fume hood (30 – 60 minutes). Activity on the surfaces was measured 

by MED-CoMo170 survey meter right after the solution was dried. Then contaminated areas were 

covered with 2.0 g gel, peel off the coating after drying (about 24 h) and measure activity again. 

Decontamination capability of polymer coating is represented by K(%) decontamination efficiency 

or (DF) decontamination factor and calculated by following formula: 

                                       K (%) = [(Aj–Af)/Ai]*100                                               (1)         

                                DF = Ai /Af                                                                                                         (2) 

where:  Ai is the surface activity before decontamination 

             Af is the surface activity after decontamination 

3.  Influence of polymer coating thickness to decontamination factor 

About 0.5 ml of radioisotope solutions was spread separately  on a 10 cm x 10 cm of 

stainless steel plates within a 20 cm
2
 circle, then dry out and cover contaminated area with various 

amount of gel 0.7 g; 1.0 g; 2.0 g; 3.0 g, equivalent to various thickness: 0.09 mm; 0.11 mm; 0.22 

mm; 0.34 mm respectively. Coating thickness is measured by spline micrometer. Activity of the 

contaminated area before and after decontamination are measured by MED -CoMo170. 

Decontamination factor related to each coating thickness is calculated by formula (2) 

4.  Influence of activities to decontamination factor 

On the surface of  plates of glass (10 cm x 10 cm), 0.5 ml; 1.0 ml; 1.5 ml; 2.0 ml of 5  

radioisotope solutions were spread  separately  within a 20 cm
2
 circle, dry out and cover about 2.0 g 

polymer gel. The polymer coating is peeled off after drying. Radioactivity of the glass circle is 

measured before and after decontamination by MED-CoMo170. Decontamination factor (DF) 

relating to each activity is calculated by formula (2) 

5. Decontamination factor of polymer gel and Decongel 1101 on various surfaces 

On the surface of 10 cm x 10 cm glass, stainlesssteel, mild steel, ceramic, PVC plastic 

plates, apply 1.0 ml of 5 radioisotope solutions within a 20 cm
2
 circle, dry out and cover 
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contaminated area by 2.0g polymer gel and Decongel 1101 (supply by CBI Polymer US) separately. 

Activity of these surfaces is measured before and after decontamination by MED-CoMo170. 

Decontamination factor related to polymer gel and Decongel 1101 on each surface is calculated by 

formula (2). 

6. Interaction of polyvinyl alcohol (PVA) and polymer gel (Gel) with cesium and 

strontium ion 

Solutions of SrCl2, CsCl, NaI and Na2HPO4 with 0.1M concentration were prepared 

separately. Apply 0.5 ml of these solutions on 50 mm diameter pieces of smooth stainless steel. 

Dried out and covered them by PVA solution, Polymer gel separately. The coatings were peeled off 

after drying, they were analyzed by FTIR (pellet compressed with KBr in IMPACT-410 

compressor, Nicolet-Carl Zeiss Jena – Germany  

III. RESULTS AND DISCUSSION 

1. Influence of various agents on decontamination factor 

The results indicated that polymer gel with decontaminating agents has the much higher 

decontamination factor (DF) than (PVA) and (PVA-glycerin) gel (no agent), but DF of polymer gel 

with citric acid is highest compare to the others. It proved the key role of decontaminating agent 

ingredient in polymer gel. It was also determined that citric acid was the most effective 

decontamination agent of this particular coating for these isotopes, because in this case, citric acid 

not only acts as acid but also as chelating agent. This agent will be used in the polymer coating for 

all our studies. The DF of various agents for Cs
137

, Sr
85

,
  

I
131

, P
32

 and Tc
99m

 on the glass surface 

were showed in table 1. 

Table1: Decontamination factor of polymer gel with various agents on glass plate. 

Isotopes 
Decontamination 

agents 

Ai 

(Bq/cm
2
) 

Af 

(Bq/cm
2
) 

Decontaminatio

n factor DF 

Decontamination 

efficiency K (%) 

 

 

Cs
137 

PVA 23.1 1.79 12.9 92.3 

PVA-Glycerin 24.6 1.78 13.8 92.8 

EDTA 23.4 0.21 111.4 99.1 

DTPA 23.1 0.14 165.0 99.4 

Oxalic acid 23 0.1 230.0 99.6 

Citric acid 23 0.1 230.0 99.6 

 

 

 

Sr
85 

PVA 178.9 39.59 4.5 77.9 

PVA-Glycerin 159.5 31.36 5.1 80.3 

EDTA 175.5 0.28 626.8 99.8 

DTPA 177.7 0.57 311.8 99.7 

Oxalic acid 156.2 0.22 710.0 99.9 

Citric acid 152 0.21 723.8 99.9 

 

 

PVA 281.7 4.1 68.7 98.5 

PVA-Glycerin 223.0 3.2 69.7 98.6 
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I
131 

EDTA 172.6 2 86.3 98.8 

DTPA 202.8 2.6 78 98.7 

Oxalic acid 242.6 1.4 173.3 99.4 

Citric acid 254.9 1.3 196.1 99.5 

 

 

P
32 

 

PVA 197.2 3.2 61.6 98.4 

PVA-Glycerin 196.5 3.2 61.4 98.4 

EDTA 188.5 1.9 99.2 99.0 

DTPA 185.2 2.1 88.2 98.9 

Oxalic acid 177.0 1.7 104.1 99.0 

Citric acid 180.7 1.4 129.1 99.2 

 

 

Tc
99m 

PVA 54.6 1.6 34.1 97.1 

PVA-Glycerin 56.8 1.7 33.4 97.0 

EDTA 56.2 0.3 187.3 99.5 

DTPA 40.7 0.5 81.3 98.8 

Oxalic acid 66.7 0.3 222.3 99.6 

Citric acid 48.5 0.2 242.3 99.6 

 

Figure 1: Decontamination factor of polymer gel with various agents on glass plate. 

2.  Influence of polymer coating thickness on decontamination factor 

The results of studies showed that decontamination efficiency of 5 isotopes depend on 

thickness of polymer coating. Decontamination factor get highest value with coating thickness from 

0.11 mm to 0.22 mm (equivalent to 1 – 2 g/20 cm
2
). At the thickness of 0.09 mm, there's too little 

of gel, so that coating film can't absorb all radioisotopes. At the thickness of 0.34 mm, the coating 

can't dry out completely within 24 hours at room temperature. Therefore, it causes a small amount 

polymer gel remain in the surface after strip process and leave radioisotopes on the surface,  As a 

result, the DF factor is decreased.  In order to save polymer gel and time, the amount of optimal 

polymer gel is about 0.8 – 1 ml/m
2
 surface, equivalent to 0.15-0.2 mm thickness of coating film. 

With this amount, decontamination efficiency can archive 97% for Cs
137

 and 99% for Sr
85

. 

Influence of polymer coating thickness on decontamination factor are shown in figure 2. 
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Figure 2: Influence of polymer coating thickness on decontamination factor. 

3. Influence of activities on decontamination factor  

Table 2: Influence of activities on decontamination factor. 

Isotope Ai (Bq/cm
2
) Af (Bq/cm

2
) DF K (%) 

 

Cs
137 

 

22.9 0.07 318.2 99.7 

34.7 0.12 289.4 99.7 

46.5 0.20 232.7 99.6 

67 1.08 62.3 98.4 

 

Sr
85 

155.4 0.21 723.7 99.9 

187.6 0.50 375.2 99.7 

215.3 2.14 100.6 99.0 

256.3 7.16 35.8 97.2 

 

I
131 

252.7 3.08 82.1 98.8 

270.3 4.36 62 98.4 

353.3 10.33 34.2 97.1 

450.4 25.74 17.5 94.3 

 

P
32 

108.2 0.84 129.1 99.2 

295.7 2.86 103.3 99.0 

305.1 3.23 94.5 98.9 

400.2 4.80 83.4 98.8 

 

Tc
99m 

168.3 1.15 146 99.3 

256.3 2.29 112 99.1 

456.2 5.13 89 98.9 

832.7 10.41 80 98.8 
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The DF of 5 isotopes on the  glass plate are demonstrated in table 2. Experiments showed 

that in the range of studied activities of 5 isotopes on the glass surface, the higher activity, the lower 

decontamination factor we can obtained, because at high activity, the density of ions are very high 

and they will compete with each other in interaction with decontaminating agent or they possible 

need more agents, time for this removal process completely.  Difference between DF of each 

isotope depends on characteristic and their interaction ability with agents in polymer gel, especially 

with citric acid. Decontamination efficiency of 5 isotopes archived highest at 99.9 % and lowest at 

94%. This result showed that decontamination factor depends on much of activity.  

4. Decontamination factor of polymer gel on various surfaces  

Decontamination factor of polymer gel for Cs
137

, Sr
85

, I
131

, P
32

 and Tc
99m

 has great 

difference on various surfaces, the DF decreased in the order: glass > stainless steel > ceramic > 

plastic > mild steel. The DF also decreased in the order Sr
85 

> Tc
99m

 > Cs
137

> P
32

>I
131 

for the same 

surface. Results in table 3 showed that DF great depends on porosity, smoothness of each surface. 

Decontamination efficiency (K%) of Sr
85

 and Tc
99m

 reached 99 % value on all surfaces  except mild 

steel and 95% value on all surfaces  for all isotopes.  After the first decontamination, all activity of 

surfaces (Af) were below 3.7 Bq/cm
2
, satisfy the regulations of IAEA for maximum permissible 

contaminated surface of β and γ rays. 

Table 3: Decontamination factor of polymer gel on various surfaces. 

Surface Isotope Ai (Bq/cm
2
) Af(Bq/cm

2
) DF K (%) 

Glass 

Cs
137 

22.6 0.07 315 99.7 

Sr
85 

155.4 0.21 723.7 99.9 

I
131 

252.1 3 84 98.8 

P
32 

108. 2 0.84 129.1 99.2 

Tc
99m 

176.8 0.06 146.3 99.5 

Stainless steel 

Cs
137 

24.2 0.64 38.1 97.4 

Sr
85 

70.3 0.36 196.6 99.5 

I
131 

241.9 4.2 57.6 98.9 

P
32 

115.7 1.3 89 98.9 

Tc
99m 

178.1 0.09 120.3 99.2 

Stainless steel 

Cs
137 

24.2 0.64 38.1 97.4 

Sr
85 

70.3 0.36 196.6 99.5 

I
131 

241.9 4.2 57.6 98.9 

P
32 

115.7 1.3 89 98.9 

Tc
99m 

178.1 0.09 120.3 99.2 

Ceramic 

Cs
137 

24.3 0.87 27.9 96.4 

Sr
85 

77 0.78 98.3 99.0 

I
131 

246.2 4.9 50.2 98.1 

P
32 

118.2 2 59.1 98.3 
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Tc
99m 

178.6 0.14 79.7 98.7 

PVC plastic 

Cs
137 

22.5 0.84 26.8 96.3 

Sr
85 

77.7 0.99 78.2 98.7 

I
131 

245.2 5.6 43.8 97.7 

P
32 

111.2 2.2 50.5 98 

Tc
99m 

179.5 0.16 70.1 98.6 

PVC plastic 

Cs
137 

22.5 0.84 26.8 96.3 

Sr
85 

77.7 0.99 78.2 98.7 

I
131 

245.2 5.6 43.8 97.7 

P
32 

111.2 2.2 50.5 98 

Tc
99m 

179.5 0.16 70.1 98.6 

Mild steel 

Cs
137 

27.9 1.31 21.3 95.3 

Sr
85 

92.7 2.50 37.1 97.3 

I
131 

253.4 9.6 26.5 96.2 

P
32 

121.5 6.0 20.1 95.0 

Tc
99m 

182.1 0.41 27.7 96.4 
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Figure 3: Decontamination factor of polymer gel on all surfaces. 

5. Comparison of DF for Decongel 1101 and  Polymer gel on the surfaces 

Table 4: The DF of Decongel 1101 and Polymer gel on the surfaces. 

Decontamination gel     

and isotopes 

DF of isotopes on all surfaces 

Glass 
Stainless 

steel 
Mild steel Ceramic 

PVC 

plastic 

Gel 1101-Cs
137 

323 90.7 28.7 33 30 
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Gel polymer- Cs
137

 229 82.4 26.3 30.4 28.4 

Gel 1101-Sr
85 

658.4 201.4 41.3 154.1 99.7 

Gel polymer-Sr
85

 723.7 196.6 37.1 135.6 98.3 

Gel 1101-I
131 

101.3 64.6 28.4 59.3 45.6 

Gel polymer-I
131 

84 57.6 26.5 50.2 43.8 

Gel 1101-P
32 

142.2 101.9 22.9 69.8 53.9 

Gel polymer-P
32 

129.1 89 20.1 59.1 50.5 

Gel 1101-Tc
99m 

246.5 113.4 30.3 87.7 78.8 

Gel polymer -Tc
99m 

242.3 92.8 27.7 79.7 70.1 

658,4

201,4

41,3

154,1
99,7

142,2 101,9
22,9
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Gel 1101-P32
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 Figure 4: The DF of Decongel 1101 and Polymer gel on the surfaces. 

6. Studies on the mechanism of decontamination by polymer gel  

6.1. FTIR Spectra Analysis 

 FTIR Spectra of PVA and polymer gel have 4 main bands in the Fig. 5:  

  

  

  

  

PVA Gel polymer 
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Figure 5: FTIR spectra of ions in PVA and polymer gel. 

- The band at 3445.87 cm
-1

 wave number due to the presence of hydroxyl group O-H.  

- The bands at wave number 2926.81 and 2849.85 cm
-1

 corresponding to the -CH2- 

asymmetric and the symmetric stretching.  

- The band at 1452.78 cm
-1

 can be attributed to O-H and C-H bending and the band at 

1106.92 cm
-1

 is related to C-O stretching.  

- The absorption bands at 1710.11 cm
-1

 and 1652.00 cm
-1

 are due to mono and dime pick 

of the symmetric stretching of C=O in carboxyl group remaining after hydrolysis of PVA C=O 

PVA-Cs Gel polymer - Cs 

PVA-Sr Gel polymer-Sr 

PVA-I 
Gel polymer-I 

PVA-P 
Gel polymer-P 
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group thus polar electronegativity of oxygen is higher than that of carbon, so they can accept 

electron and react with other elements easily. 

a. FTIR spectra of PVA and polymer gel after absorbed Cs ion: PVA-Cs and Gel-Cs  also 

have 4 main bands similar to PVA. There's a shift in wave number of C=O group and only band at 

1637.13 cm
-1

 remains. In the spectra of Gel-Cs, there is a negative wave number shift of C=O group 

(contributed mainly from citric acid) from 1714.46 cm
-1

and 1636.14 cm
-1

(Gel) to 1695.06 cm
-1

 and 

1623.21 cm
-1

(Gel-Cs). It indicated that there was interaction between cesium ion and carbonyl 

group C=O in PVA and polymer gel. On the other hand, there is a shift in wave number of M-O 

group from 610,86 to 625,25cm
-1

, it is seem that new bond of Cs-O had formed [6]. 

b. FTIR spectra of PVA-Sr and Gel-Sr: There's a shift in wave number of (C=O) group 

from1710.11 cm
-1

 and 1652.00 cm
-1 

(PVA) to 1715,84 cm
-1 

and 1650.70 cm
-1

(PVA-Sr). In the 

spectra of Gel-Sr, there is a shift in wave number of (C=O) group from 1714.46 cm
-1

 and 1636.14 

cm
-1

(Gel) to 1717.58cm
-1

(shoulder) and 1627.44 cm
-1 

(Gel-Sr). However, the peak intensity ratio of 

carbonyl group is big varied in the case of Gel-Sr spectra, this indicated that there is a strong  

interaction between strontium ion and carbonyl group C=O in this. On the other hand, there is a 

shift in wave number of M-O band from 610.86 cm
-1

 to 646.76cm
-1

, it is seem that new bond of Sr-

O had formed [6]. 

c. FTIR spectra of PVA-I and Gel-I: In IR spectra of PVA-I also has 4 main bands similar to 

PVA. There's a small shift in wave number of C=O group from 1710.11 cm
-1

và 1652.00 cm
-1

 

(PVA) to 1715.17 (shoulder) and 1637.13cm
-1

 (PVA-I) with weaker intensity. IR spectra of 

polymer Gel and Gel-I also have a small shift in wave number of C=O carbonyl group from 

1714.46 cm
-1

and 1636.14 cm
-1

(Gel) to1718 cm
-1 

(shoulder) and 1629.20cm
-1 

(Gel-I). So, it is seem 

that there is a new interaction in PVA and polymer Gel after uptake I
- 
and Na

+
 ions [6]. 

d. FTIR spectra of PVA-P and Gel-P: From spectra of PVA-P and Gel-P in figure 5 

indicated that there's a small shift in wave number of C=O group from 1710.11 cm
-1 

and 1652.00 

cm
-1

 (PVA) to 1702.23cm
-1

(PVA-P) with smaller intensity.  The shift of this wave number of C=O 

group also happened in spectra of Gel (1714.46 cm
-1

and 1636.14 cm
-1

) with Gel-P (1724.37 cm
-1

 

and 1632.49 cm
-1

). On the other hand, there was a shift in wave number of C-O(H) group 

corresponding to the asymmetric stretching from 1106.92 cm
-1

 and 1052.3 cm
-1

 of PVA and  Gel 

to1072 cm
-1

 and 946.98 cm
-1

(low intensity) in spectra of PVA-P and Gel-P, this may be  a 

asymmetric stretching of C-O-P group[6].  

6.2 Mechanism of decontamination by polymer gel 

The SrCl2, CsCl, NaI, Na2HPO4 solutions are dissociated in to Cs
+
, Sr

2+
, I

-
, PO4

3-
 HPO4

2-
, 

Cl
-
, Na

+
, H

+
, OH

-
 ions in water. These ions stick to the surface or diffuse in to studied specimen 

through small capillaries. The adhesion and diffusion abilities depend on characteristics, radium of 

each ion, the smoothness, porosity and size of capillaries. PVA chains contain hydroxyl (-OH) and 

acetate (-C4H6O2-) group which did not undergo hydrolysis in the production process of PVA from 

polyvinyl acetate  

For Cs
+
 and Sr

2+
ions: The results of IR analysis in Fig.5 showed that Sr

2+ 
and Cs

+ 
 ions 

could interact with carboxyl group (C=O) in PVA. However these interactions were not strong. Cs
+
, 

Sr
2+

 ions reacted with citric acid (H4L) forming chelating complexes in following diagram: 

                                       Cs
+
  +   HL

3-                       
 CsHL

2- 
   

                                       Sr
2+ 

+   HL
3-                         

SrHL
- 
 

Stability constant (K) of CsHL
2-

 and  SrHL
- 
complex  is 0.32 and 3.05 respectively at 25

0
C . 

It meant that citric acid could form chelating complex with Sr ion better than with Cs ion. The same 

results was obtained from decontamination process. It showed that decontamination of strontium 
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was better than that of cesium and polymer gel removed strontium and cesium much better than 

PVA gel did.  

For I
- 
and Na

+
: I

-
 is oxidized in to I2 in the presence of oxygen in the air. Iodine (I2) makes 

blue color complexes (in the presence of boric acid) with PVA solution similar to starch [8]. In the 

polymer gel, in the presence of citric acid and oxygen in the air, I
- 
ion is oxidized easily in to I2 

(polymer coating change color from white to brown yellow) and makes complexes in following 

diagram:  

H4L           H
+
 + H3L

-
           H

+ 
+ H2L

2 
         H

+
 +

  
 HL

3-
 

I
-
 -   e   I2 +   PVA            PVA   –   I 

For HPO4
-1 

and PO4
3-

 ions: Polyvinyl alcohol (PVA) can interact with phosphoric acid (PA) 

to form polygene at 70
0
C. Film formed from a mixture of PVA and PA (PVA-PA) will turn color 

when processing time and acid concentration varied. In the acid solution, PVA can lose OH
- 
group 

and form H2O according to the following diagram [9]:
 

 

 In the polymer gel with citric acid, that make balance tends to shift to the right, it means 

that forming more C-O-P bonds. So this reaction takes place more   completely, a large amount of P 

ions interact with PVA.  

By considering the interaction of the ions in solution and IR spectral analysis of PVA and 

polymer gel with ions can conclude that decontamination process on the surface of steel, glass, 

ceramic and PVC plastic by polymer gel is combined two mechanisms: chemistry and mechanics 

- Mechanical mechanism is adhesion, diffusion of ions or isotopes in to the polymer gel 

- Chemical mechanism is interaction of functional groups (C=O và C-O(H)) with ions or 

isotopes to form C-O-M bonds. Binding degree and reaction speed of each functional group with 

ions is varied, that depend on ion’s characteristic, diffusion, pH, temperature.  

IV. CONCLUSIONS 

- Polymer gel has ingredients as follows: 14% (wt) PVA, 7.5% (wt) glycerin, 0.5%  (wt) 

citric acid in distilled water can effectively be used for the decontamination of Cs
137

, Sr
85

, I
131

, P
32

, 

Tc
99m

 radioisotopes on various surfaces.  

- DF of polymer gel for isotopes the DF decreased in the order Sr
85

 >Tc
99m

 >Cs
137

 >P
32

 

>I
131

. DF has great difference on various, depending much on characteristic, porosity, smoothness 

of decontaminated surface. After a decontamination, almost activity on the decontaminated surfaces 

(Af) were below 3.7 Bq/cm
2
, satisfy the regulations of IAEA for maximum permissible 

contaminated surface of β and γ rays. 

- Decontamination factor depend on decontamination and contaminated time, thickness of 

polymer film, activity to of isotopes. The amount of optimal polymer gel is about 0.8 – 1 ml/m
2
 

surface, equivalent to 0.15 - 0.2 mm thickness of coating film  

- DF of Decongel 1101 is almost higher than that of polymer gel on studied surfaces for 

all isotopes but the difference isn't noticeable, 

- Mechanism of the decontamination for this radioisotope by polymer gel is combined by 

two mechanisms: chemistry and mechanisc 



VINATOM-AR 14--18 

 

The Annual Report for 2014, VINATOM 

 
182 

- The secondary wastes from decontamination process exist in solid form, small volumes. 

It's also compressible and combustible. This enables the management of radioactive waste to be 

more effective and economical.  

We hope that this study to develop the low cost, high efficiency decontamination material 

that will able to apply in nuclear facilities, hospital to ensure absolute safety for people and 

environment in  Vietnam in the future.  
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