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An experimental study on collection and measurement

of tritiated water vapor by air condensation method
DING Hongshen, ZHAO Xinjing, LIU Xiaolin

Shandong Nudear and Radiation Safety Monitoring Center, Jinan 250117 China
Abstract: Objective To test the performance of air condensation method for collection and measurement of tritiated water
vapor in air, to provide technical support for monitoring of tritiated water vapor in the surrounding environment of nuclear power
plants. Methods The water vapor in air was condensed to liquid water, and the liquid water sample was distilled and puri-
fied, and the activity concentration of tritium in water was measured with a low background of liquid scintillation counter. The

precision, accuracy and detection limit of the method are tested, and the applicability of the method were verified. Results
The test results of several groups of samples in the laboratory show that, the average relative standard deviation was 14.2% ,

the relative error ranged from —=9.8% 105.2% , and the lower detection limit was 13.7 mBq/m’, which was suitable for the

collection and measurement of tritiated water vapor samples in air under humid environment. Conclusion This method can be
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used to collect and measure the samples of tritiated water vapor in the air around nuclear power plants in wet seasons.

Key words:

SCH i T, XFRHEE R &SRR &,
S FMIKRESE B U AL R A L i i K 18. 6
keV, FHIREE 5.7 keV, 232y 12.33a", 255
(IR T B U ALK (HTO ) BTE 8774, A] LA it
W25y e AR, X AR ZH 225 B 7= A N BB O o
UG E . L, A S S P K R S R 4
5 5 v IR YRR IR R B 25 R P A K R
B, BT FARAR I R A DR R 5 8 o S Ak 7K 1Y)
ORI A B S R T R —

1 7%

L1 RE BB T RIKZE TR KR A, 2275

EZERN: TUR (1985 - ), B IR N, Bt , TR, 32 A d%
SRS R EE W TAF . E-mail ; fushegongzuo@ 126. com

Tritiated Water Vapor; Condensation; Measurement Method

TR 3 A 18 BT ARRAR U B AR DR R 8 0 o i ) 3
FEH L, P 5 R s S o m A K 28 TG FE MR

L2 B 5 HH KA NN R 5
PerkinElmer Quantulus 1220 #8115 4 JiS W& 14 TR 5 fE 1%
PATE<1.0 cpm, MR =20% 5 3 HE4 & (FRIE
BL) : Il DH - 504B BRIEHL, BR{E & 50 L/d (%
30°C, AHXT L 80% ) ; 28156 : 500 ml [B] IS | g
TEVR BEE T T 48 S5 2 R TR BE T IR RS 0. 1°C
FEXTIE BERGFE 0. 1% 5 5 0/ : 20 ml ; (=5 4 R 4
(KMnO,) , 5374l ; To /K ik BR 84 ( Na, CO5 ) |, 43t 485 (A
SRV : OPTIPHASE ¢ HISAFE’ 33 A Ji§ 7K « i B R &
TRATIRFF AR B VKK ibs HEV W : (11.43 £0.39)
Bq/g, [ BB Tl s s i — gt il

1.3 ZEP % KRG E (FRIBIL) & T I &



of B4R T A 2018 4E 4 14527 %5 2 8] Chin J Radiol Health, Apr 2018, Vol. 27 No.2 - 143 -

1.5 m PR ERAE . SRAES R AR 10 min 05— KR
Bl B AR EE , R AR E R T 0.5 L5, %1k
Kbt o WCHEIRA/KFE TS B B S

B 250 ml S KRE i e T RSB, ITA 0.25 ¢
EERRER 0.5 g To/KERIEREN , I A4, 2218 T
WA B H SR <5 pS/em

HERFRIN 8. 00 g 18l T 3R S M50, A
12.0 ml MR 3 B 2R CARTHEOM R £ 5 7235 1108 R
FEAFNFR IR FE IR AT o THEORAMEE HTERG A Bk 154
TS AR N BRI R A s = rp B 12 h J5
M 1000 min, A JIE K FRATUAR 5 V4 i) 4 AR TS ke
FAREIRRE , #% 2P BRI 1000 min,
14 2Rt K 28 30E B TR L
~X 1),
Az(N'_NO) X Py X RH 1

60 x E x8.00

A - SRR ZE TG B, Bg/m* 5 Y,
—IRFEHECR  min 5 Ny - AR RCR, min 7'
Prwan — FEIA ]S V- 4 1 28 SOK Z8 UM s B2
g/m* s RH — RRE 8] 25 S AR 8 B S 4408, % 5 £ — A
AHRIMCE , % 58. 00 — WA BT iE, g0 AR
AR AA2) .

B~ AR AR, % 5 N, — i iR 114
Fomin N, - ARJERIREETECR , min T A4, - SARER
WG FEWRTE , B/ g38. 00 — AR iEA I B it , g
L5 3ol TR RN TFRITFELARXS),
4.65 xpy X RH_ [N

60 x E x8. 00 ty

X LLD - 3R T B, Ba/m’ 5 py, — RARIH] X,
T IE A 2 SOKZE MR B, ¢/m’ s RH - SR FE ]
[i] 23 SR OO R B2 P (8, % 5 B = ARSI 0%, %
8.00 - M i FE M BT i, g0 N, — AN EOR,
min "' 51, — AR 4LE ], 1000 min,,

x 100% 2)

LLD =

3)

2 FIEWIE

2.1 FEBEAs JriERUuE N A BN AR
IBR ORSHERE HERA U R AR SR I AR 45
DT TR T R R E MER L SRR TR
i PSS {E D 25°C AAXIREEF- 2 {E N 50 % , 7R A5 1
TR K 23.05 g/m* ™,

I LG BR o B SRR O 25 ERE iy, 3252 0
7 W LT YN RE 45 0 S R AELAR D 05 i 00 T

M. QUM R, TER RS S km JEHEI , P47
RAEFFMIA 6 AL, T 6 YR DN IR 25 R A i o O 22
FAETT NG HE . QU EUEREE . 1] [a]—A#F i oim A
— R T R E A TR TR VAR, A D T B TR LR
A 6 YT, LIS 2R i HE X 1R 28 FRAE 5 1% HE R
B @FE SR SIS IR B J6 1F W BERE (BRI
BL) FEA ) 22715 BORLIR R B A5 1R T, il g R AR = b
KA, LAJR WA 2008 BE 7K oK 73 T BRI AL R SRR it
FR 3 P T 2 A o
2.2 FikBiEsR
2.2.1 PRI BRMGAEE R WLk 1 7R R R
25°C , HXHRE 50 % BHED TR ATk 13.7 mBg/m’,
RO TR
MRS (mBg/m’) I FBR (mBg/m’ )
13.3
13.
13.
13.
13.

13.
13.

RELRS

13.7

N N R WD =
AN NN L

2.2.2 KEEREMNALER WA 2. X FIGEEHKEY
50 mBq/m” [, A 6 YR IR 4 SRR X A o i 22
N 14.2%

FEARRS DRGSR (mBg/m’) MR hRE(RZE
1 54.1
2 50.8
3 65.2
4 46.3 14.2%
5 51.7
6 44.3

SEIAE 52.1

2.2.3  MERREEMNASE R WA 3. DK C 0TS B v

JE4 305 mBq/m” #f i (AR R 2EJE I - 9. 8% ~
5.2% ,

RT3 EMEMNKLER
FEdgS A% R (mBg/m’) FAT IR 22
1 300 -1.6%
2 321 5.2%
3 275 -9.8%
4 308 1.0%
5 293 -3.9%
6 304 -0.3%
I 300 -1.6%

FE R T A E R E A 305 mBg/m’,



- 144 -

o [ G A= 2018 4F 4 56 27 45 2 4]

Chin J Radiol Health, Apr 2018 ,Vol. 27 No.2

2.2.4  REMCRAEER BOIRIR R R BT WK 40

B2 20°C B iZ 7 iR FEAR X B > 30% B A] DL

KFAEMETIRIE <5CE, 205 e IR BICSKRE SR BN KAE il s 76 5 RS MU X BE 85 v, T

At 2 1 R BIRE I AR AR/ N s RIS R NI R SRR AL

R4 HBREBRELEHMNXLER

Ly WE RUBIE e | o WE ROwE  EA | . WE RuwE ke
"o e wgemk | " (o) (e wgEmk | 0 (C) (%) WdESIK

£ -3.6 67.0 & EHFk 19.0 23.0 & 3 18.1 77.3 JE

2.7 72.0 e 20,2 23.0 % 9.1 70.1 2

2.2 45.0 e 2.8 28.0 5 20,2 58.2 B

0.1 39.0 % 24.2 28.4 P 21.2 52.2 P

0.7 36.1 & 16.9 28.5 & 22.0 46.2 Je

1.4 36.0 & 21.7 29.5 & 23.1 71.6 JE

1.7 26.2 &5 23.6 30.1 I 24.1 68.4 JE

2.3 56.6 & 16.3 31.9 &5 25.0 72.1 P

3.1 56.7 = 21.4 34.2 e 25.9 64.8 I

3.9 55.2 % 20.7 39.5 b 27.2 60.0 b

4.9 41.8 b 17.7 40.7 b 27.5 60.0 b

6.2 39.4 = 18.7 50.6 I 28.3 55.7 I

ERTFREEHNNTFHEBENREXZARENERKER Y

3 &R

LRI, 2R 7 AR BL R SR 25°C, AH VR B
50 % B R ATk 13,7 mBg/m’ 5 3 B 24 50
mBa/m’ fURES:, B 6 YN a5 SR AR X o i 22 4
14.2% ;3% BEHE BE Sk 305 mBq/m® ¥ i 0 38 25 SR 4 4T
TRZEVEHIN - 9.8% ~5.2% . %W R BE%e B
(BRIBHL) , FEPRIRIR B < S°C BT, M LA SE 2 SR A
il s IRBEIRRE 24 20°C , AHXVR B > 30% B ] DLy £E 5
AR Al s 2RI G A5 1207 1 R AU BE
AH

JeN O

R R H AR LR (=50 L/d) BRI AT
i LR AL IR 18], R (R A A A v PR B S5 0 B AR AL 5
AN BIASH E B o

S 30k

[1] TRITIUM HANDLING AND SAFE STORAGE[ R].
D. C.:U. S. DOE handbook,2008.

(2] ERB], BRI ALES T2 M. st E B Tk i,
2015 254.

(3] FAur. AGIBE TSR )], BHEFER, 2013, 1111

(4] % E . ERE AT PR I S P [ M. Jbat: 7 RE R,
2007 414 -419.

Washington

75 B #A ;2018 - 01 - 20



