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1. Description of the material

It is an insulating coating (PMBC), based on two components, containing polystyrene and
free of solvents. The contractor supplied plates (HDF, thickness: 3 mm, permeable for radon),
which were coated by the client with the material. The thickness of the material is 3.0 mm.

2. Test equipment

The test is performed in accordance with the Technical Specification ISO/TS 11665-13 (Mea-
surement of radioactivity in the environment - Air: radon 222 - Part 13:Determination of the
diffusion coefficient in waterproof materials: membrane two-side activity concentration test
method; 2017). The test specimen is placed between two chambers. In the source chamber, a
radon source provides a steady production of radon gas and in the measuring chamber, the
change of the radon concentration, caused by a possible radon flow through the material, is

measured.
A drawing of the test equipment is presented in the adjacent figure.
Vo = volume of the source chamber = 0.2 m?

VM = volume of the measuring chamber = 0.006 m>

Cq = steady state radon concentration in source chamber (Bq m™)

Cwm = steady state radon concentration in measuring chamber (Bq m™)

To find the steady state radon concentrations the following one-dimen- V, mit C,

sional differential equation for radon diffusion has to be solved:
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with
D = radon diffusion coefficient (m? s™),
¢(x, t) = ¢(x) = radon concentration in the material (Bq m™),
) = decay constant of radon-222 (0.0000021 s™).

According to the steady-state radon concentrations and radon fluxes into and out of the mem-
brane in both chambers, the diffusion coefficient for radon in the tested membrane material

can be evaluated from the following expression:

with

d = thickness of the material
o ) D
L = diffusion length (m) with L = \/; .

f = radon production rate of the source (Bq s™)

The steady state radon concentration in the measuring chamber will be fitted through non
linear regression modelling based on the measured radon concentration.

3. Measurement and results

All measuring instruments (AlphaGuard, RadonScout) are calibrated at the Federal Office for
Radiation Protection, Berlin.
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The following radon concentrations (+ uncertainty) have been observed:
source chamber Cq=151000Bqm?>+10%

measuring chamber CmM=4500Bgm>+ 15%

Based on these values the following paramters can be calculated (range taking into account

the above mentioned uncertainties):
radon diffusion coefficient D=1.08 E?m?s!(9.63E"-123E"2m?s™)
radon diffusion length L=0.72 mm (0.68 —0.77 mm)

Concerning the so-called ,,radon tightness*“ country-specific regulations have to be con-

sidered.

4. Comments

The results are only valid for the tested specimen. The measurements were conducted under

normal laboratory conditions.
This certificate shall remain valid for five years from date of issue so long as
- the specification of the product is unchanged,

- no new information become available, which would preclude the granting of the cer-

tificate,
- the product continues to be manufactured in accordance with the given description.

This certificate does not comprise installation instructions and does not replace the manufac-

turer’s directions.

This certificate does not include, that the manufacture or installation of the certified product
will satisfy any regulation, any current or future common law duty of care owed by the manu-
facturer or the certificate holder.

The issuer of this report is not responsible to any person or body for loss or damage arising as
a result of the use of this product.
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This document may not be reproduced other than in full, except with the prior written ap-
proval of the issuer of the report.

Bonn, 2019-06-21




