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Tab 1. Comparison between the values of calculation and measurement on the
[Cet*] and [Ce3*] in the solution

Dostimeter Calculation/10 mol L-? Mecasurement/10">mol L-t
No. [Ce* In [Ce* 1y [Ce'* 1a [Ce* Ju
A 5.9364 3.9297 5.3838 4,557
B 2.9686 3.9308 2.7304 4,2012
C 5.9347 3.9311 5,2921 4.6604
D 2,9676 3,9303 2.7298 4,2001

MZ 1B D], BT B Sebs Ce' 1 Ce®* BTWREHIESHES £—&, HHS
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(Ce**—Ce®), E—EMRET, H EHKKR/NR oGRS 005 B 3R 2 bR e 2 1,
XM E SRR EERNXRENHRA, HILEBERE 1065, 04k R &A% & HEM gt
59.16 mV, [Hit, HHHIER Ce' 1 Ce®™ BMFERBINLFRKERESTH/EE, XBEA
HEMEESRZ —. B28W0T oM ERBRAKZ R EHRNOEER A & 4 BN
Nernst HEHE,
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Tab 2. G values of the ceric—cerous dosimeters

Dosimeter solution No, G values
A 2,23+0,04 (n=30)
B 2.,27+0.02 (n=11)
C 2,281+0.04 (n=36)
D 2.2410,02 (n=7)
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Fig 2. Nernst equation plots of irradiated Fig 3. Calibration curves of
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Tab 3. Comparison between doses obtained from potentiometry of ceric-cerous
and Fricke dosimeter

A C
AE/mV Potentiometry /kGy Fricke/kGy  AE/mV Potentiometry /kGy Fricke/kGy

31 11.9 11.4, 27 10,3 10

40 14.6 14.2 36 13.0 . 12,8
45 15.8 15.7 40 14,2 14,2
49 16.7 16 46 15.5 15.7
52 17.3 17.1 51 16.5 16.3
59 18.5 18 53 16,9 17.1
70 20 20 59 17.9 18

92 21.7 22 71 19,4 19.6

Mean dose rates
/Gy-min~! 27.28+0,3 27.184 27.49%0,5 27,184
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STUDY FOR POTENTIOMETRIC ESTIMATION OF
ROUTINE HIGH DOSE WITH THE CERIC-CEROUS
DOSIMETER

Li Naining Zhou Yunsheng Fang Bingbing Shui Xiuji Zhang Weidong
Liu Jian Chen Zhonghai
(Institute of Atomic Energy Application, Jiangsu Academy of Agricultural Sciences,
Nanjing 210014)

ABSTRACT The method for potentiometric estimation of megarad dose with
the ceric-cerous dosimetry system has been diséussed in this paper. The difference in
electrochemical potential between irradiated and unirradiated solution was wused for
the measurement of absorbed dose instead of the complex spectrophotometric pro-
cedure, Results for the doses ranging from 10 to 20 kGy are presented that the data
obtain from the potentiometry with single distilled water and container without
special cleaning are agreement within 4,5% with that from the Fricke system. Since
electrodes and a pH meter used in the method are very popular in a common chemi-
cal laboratory and dilution is not required on the ceric—cerous dosimeter solution,
the potentiometry of the ceric—cerous system is very suitable for routine dose meas-
urement on radiation processing.

KEYWORDS Potentiometric estimation, Ceric~cerous system, Electrode, Con-
centration cell



