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TE -3 AU KRG 1 (SPE) 7K Hri B 2l o fig ik
A E (P EES BB ) o L) 4G R R
=250 mL, B {55 B L <20 A, HLf##EZER 9 ~ 16
mL/h, 2 SR8 BF s i iR < 6°C, FEL g IS ] < 18
h HRAEAEHCH 10, B I 2R <20 mL,

Quantulus1220 # % 4 I8 W& N X ( 3£
PerkinElmer 7% 7] ). #% 3 % # H (low energy
beta) ,"H [ A JEAE N 0.1 ~ 0. 4 cpm, JU iz i} 1]
=400 min,

WZL -2 7KAE S 0% PR 2% 48 2% i (v [l 4 e Bl 4
WEFEBE) o TR A v EN L, V2 D)% <5000 W,
SR R ZE M K A8 o — AL A B R G5, B H AR 3 9
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PR < £0.2°C,
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ff AR B Y 2 SRR AOR R R R 2,2 AR
A KL S B B VA, FTIF IR ER T 56, MR
JEFE/RFEE] 5°C LU BT H g P OG . BUET AR Sk

— 416 —

A R R T RN T R Se filve AR
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HLR R o 2% 0 R MR S BN BRI
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R SRR H B 2% T T AL 2R VR IR, A
SEBGHL 6 AR AR KR 28 2508 J5 D L % % pH
B, Z5 R W% 1, BRI 8 mL B8 2 I & i h AR
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FETCM, 3.5 SHEEY pH (E 530 4 F1 5, HLS
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ULAAZE IR 5 IR AT SR A 2 R I PR B A2 . S50
SR F A R (R B T& ) Al pH (E 20 %5
FE SRV B R A N

e 1 ARTURE AL 2 TR S TR L S0 pH (i
Table 1 The electrical conductivity and pH value of low-tritium

samples treated with distillation

(EE RS o B pHE RS B
(pS/cm)
RS 1 1.3 7 TERGE W]
e 2 2.5 7 TGS W]
FEf 3 16.5 4 A6
Fedm 4 4.3 7 TH TG B
FEh S 7.3 5 Are
KN 6 2.6 7 T HGEN
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2.2 WA ER AT AJR AL PR K B0
HRL SR B e T PN TR0 A i P ol 2% B Y
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2 R it S DRI A 5 A BT 5L 8, ST L
N e L S 2 0 I, 5 2 75 (L A9 AR X R 22 23
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Table 2 The analytical results of tritium treated with electrolytic

device

B RE PR MRRKE SRR MIRERZE MANARRS

#i'5 i (cpm) HOMEE(TU) ZEME(TU) (%)  HWEEIE
TL A 14.157 237.33 236.80 0.2 5
T B 15804  235.82 236.80 -0.4 e
™ C  9.516 149. 69 236.80 -36.8 LA
T4 D 11.426 183.30 236.80 -22.6 =

R TR A S e v % S5 X Wk 0 T ) 5 i
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AT 22t A B C D 45 LR S 0 4 RRE S
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Ba“ . Cd2+ R C02+ . Cr“ . Cu“ . Fe“ . Mn“ . Ni2+ .
Pb** Zn®* (Sr®* f5 i, [l B G I e 46 LAY pHL (HL, 45
W3, 4 C.DIEHMR T3.T4 52 A B %
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L pH (HIRERTE . 7EH IUIEOLT , R ff e B R A IE
HL AR B M 4R 2 1000 SRR St , 40 SR 3 4F R4 T 7
R AT T TBE A 3 T B A B R A5 B b R AT A
(2% 0T B 2 e W o AR AE LR R A I TS YR A
2.3 BRARALSE BN e
2.3.1 JKHABZTE T AR

[ R AT — M SR 36 FE 42 500 mL, B34S
HL A M SR A i ) Rl 250 mL, B S A BT R
SR — SRR, LR A BRI, Tl
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e pH I BRPE O RE S ASBE R B 7818, v R
T R BRIRIR 5 R B A4 B i 2ok U, PR B
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Table 3

The concentrated of impurity ions in the sample

solution enriched with electrolytic device

‘ SRS T VK (mg/L) \
R A2 JKFER pH {H
Cr2+ Sr2+ CaZ+ Mg2+
Tl - 0.0057 1.511 0.0757 6.67
T2 - 0.0077 2.263 0.0127 6.72
T3 0.2258  0.0106 3.067 0.2852 4.34
T4 0.2606  0.0109 3.291 0.2252 3.87
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DN 25 1 S R TR 45 R0 A et 0 5 % T ol T
A R TE , 5 INRRBOR & 2R L B B, nl LA
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Influence on the Chemistry Quenching of Low Level Tritium in Natural
Water by the Solid Polymer Electrolysis Enrichment Method

LAN Gao-yong, WANG Hua " , YU Jian-guo, YING Qi-he, TANG Wei, YANG Hui
(Institute of Karst Geology, Chinese Academy of Geological Sciences, Guilin 541004, China)

Highlights
* The ion and acid-base hybrid exchange resin column was used for separation impurity ions before Solid Polymer
Electrolysis (SPE) enrichment method.

* The neutral pH value and low electrical conductivity of sample are the key to avoid chemistry quenching effect.

* Through adjusting the pH value to the neutral for the concentrated electrolyte with tiny amounts ammonia, the
quenching caused by impurity ions from SPE device can be effectively reduced.

Abstract: The Solid Polymer Electrolysis ( SPE )

enrichment method is a practical way to measure low level Metonlandlic i base
hybrid exchange

resin column

tritium ( <1 Bq/m’) in natural water samples. However,

the concentrated liquid samples are acidified by impurity

(RRRNRRA
I

(N |I||

Pty

ions from water samples or the process of water sample

pretreatment with a SPE electrolysis device, which results

in perturbation when liquid scintillation is added “‘1““? .
scintillation

progressively to the concentrated liquid. Consequently, the

radioactive activity of tritium will be lower than the

reference value because of the chemistry quenching effect Ammonia

occurring in the measurement process. The influence of ++
muddy ++

chemistry quenching caused by impurity ions, pH value ++

and electrical conductivity of the low level tritium samples N _/

in the tritium measurement results are discussed in this

paper. The results show that, to avoid the chemistry quenching caused by impurity ions deposited in SPE
electrolysis device and improve the accuracy of measurement counting, it is necessary to keep the pH value neutral
and the electrical conductivity <1 wS/cm. Using the ion and acid-base hybrid exchange resin column separates
impurity ions for high electrical conductivity ( >1 wS/em) or acidification pH samples. For water samples the
impurity ions taken by the polymer film, can be used to adjust the pH value with tiny amounts of ammonia to avoid
chemistry quenching and thus reduce the low counting of the tritium natural water samples.

Key words: natural water; tritium; solid polymer electrolysis enrichment; chemistry quenching effect; pH value;

electrical conductivity
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