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Table 1 Main specifications of balloon emanometer.

2444 Parameters T ARTEHF Specifications

220 mm < I 22 Y AR PR I 2%

220 mm Au-Si surface barrier

BRI %% Detector

detector
55 4—4x10° Bq-m>
Measuring range
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AR <5 count-h!
Background count
SETiE Flow 30 L'min "’
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TAE, MERHEMZ 2Pu |V, WEEARH, WE
18] 600 s, H:AFENT 40 HEHE, W& 2.

T2 UEIMFEREMRER

Table 2 Instrumentation stability data.
WA No. 1 2 3 4 5 6 7 8 9 10
114 Count 439 421 432 462 452 450 457 446 425 465
¥ No. 11 12 13 14 15 16 17 18 19 20
114 Count 471 452 455 461 473 461 497 436 448 453
¥ No. 21 22 23 24 25 26 27 28 29 30
7144 Count 489 441 485 445 484 461 470 429 457 464
¥ No. 31 32 33 34 35 46 37 38 39 40
7141 Count 405 460 463 431 495 442 433 436 453 446
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Fig.1 Photo of glass fiber filter (a), PTFE filter (b) and nylon membrane filter (c).
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Table 3 Comparison results of three kinds of membrane filtration efficiency.

JENEFPZE Filter type Ny Nag 3 Efficiency / % IR Average efficiency / %
BESLFYE Glass fibre 680 392 424 422
644 369 427
635 372 414
PTFE JE/% PTFE filter 788 10 98.7 98.6
756 8 98.9
755 14 98.1
JEJEERE Nylon filter 719 18 97.5 97.5
63 12 98.1
657 21 96.8

T BIEALEIRBON PRI ESR, AERIRIEE
Note: Result for a single layer of glass fiber filter
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Table 4 Comparison results of two kinds of membrane
absorption factor.

JEEFNE Filter type o ony K% K,/%

I T AT Y 389 312 89 717 76.6
Glass fibre 320 278 75 75.9

348 297 78 76.1
PTFE JEME 512 130 30 91.1 912
PTFE filter 548 141 24 90.4

496 117 33 922
Je IR 477 169 55 893 89.2
Nylon filter 421 172 65 887

433 158 58 89.6
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Table 5 Filter efficiency of different thicknesses glass fiber

membrane.
JE ¥ Thickness Nio Ny ZF Efficiency / %
)2 Monolayer 658 376 429
X Z Two-layer 629 171 728
—JZ Three-layer 693 63 909
VUJZ Four-layer 687 15 978
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Performance research of filter in radon measurement with balloon method

YANG Qiang' GE Liangquan'

WANG Erqi® ZHOU Xiaojian®

1(Applied Nuclear Techniques in Geosciences Key Laboratory of Sichuan Province, Chengdu University of Technology, Chengdu 610059, China)

2(Nuclear and Radiation Safety Centre, Beijing 100082, China)

Abstract Background: Filter membrane is an important part of the balloon emanometer. The membrane of high

filtration efficiency but little self-absorption can not only improve the sampling rate, but also reduce the measurement

error effectively. Purpose: The experiment aims to compare the performance of three different filter membrane

materials. Methods: Based on the radon and its progeny collecting physical processes on the membrane, we deduced

the collection of radon in filters and its decay variation with time. Through the experiment, the filtration efficiency

and self-absorption factor of the three different membranes have been tested. Results: When the thickness is almost

the same, the filtration efficiency of Polytetrafluoroethylene (PTFE) filter and nylon filter is higher than that of

commonly used glass fiber filter and its self-absorption is better than that of glass fiber membrane. The air resistance

of PTFE filter is the best. It can effectively improve the performance by increasing thickness of the glass fiber filter

membrane. Conclusion: This is not only a good reference for the selection of filter membrane in radon measurement

with balloon method, but also applicable to radon-measuring devices with other methods.
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