JAER| -M
88-096

5-50kGy DA = E HFiIE v ) 7 L R & ET

19884 6 H

NI WG - PH 2z - HY B - WE Lk

B & E F Hh & % P
Japan Atomic Energy Research Institute



JAERI-M Vo= b, HAEEZ DR AIERIZAT LTV S HRHES T3,
AFOMELEIS, HARRF NIRRT ERNSRENR (F319--11 KR A R )

HT, BRLIL{ZE Y, 28, ZOEDIHUEART HRLESERC Yy ¥ — (F318-11 M
BEITARR AR L AR f IR CHE LA ERERE S I, THNET,

JAERI-M reports are issued irregularly.
Inguiries about availability of the reports should be addressed to Information Division, Department

of Technical Information, Japan Atomic Energy Research Institute, Tokai-mura, Naka-gun,

Ibaraki-ken 319-11, Japan.

€ Japan Atomic Energy Research Institute, 1988

WEAHIT 2k @ 71 8F % 0
EA LN AT = 1 T Y



JAERI -M 88-096

5 —50kGy DRERBERMEAME L ) 7 LRES

H AR TS B 72 ph B 7 30
NS FERE CHE e -EP B
BE e

(198845 H 2 B %)

MBS 2 U o AR IO ERENGEE AT T )i, b —50kGyicis i AMEE
e, BERIEEOBE/LEBEOR OB 21T 720

K EEEE I AROERO HEMER T 3 7 27 o — v d Ao 2R s s I
SO REWNEFIELHENT S, QERBMER SN/ MEFED BER E R clotE
mﬁﬁ@ﬁﬁﬁ%ﬁigﬁ,ﬁ%m%@%ﬁ@iS%uW&Uﬂto%@ﬁ@*ﬁﬁébf
BUERIT DO TEET LICER, BOtEEL 0 BEMECEEFENEREEL TN
LIS EIT 5t

BEFHRFHEIC VLT, BTOtREREHEREBOTRIIMALETH S &, REHRICLS
BRI EMNGOREICHOEPICEEL, TOREREEARBICKTT T EAHL L
L fe

o OFERCES STOREAIEIR X 2T+ ) ¥ L BT O EIlE T D KB 7 ETF
ME A AERR L 720

EIE P L T 370— 12 BRESHTHRER 1233

T EEETER

1)



JAERI-M 88-096

Ceric Sulfate Dosimeter for Reference Dosimetry

in the Range of 5 - 50 kGy

Takuji KOJIMA, Noriyuki HANEDA, Ryuichi TANANA
and Masamitsu WASHINO+

Department of Development
Takasaki Radiation Chemistry Research Establishment
Japan Atomic Energy Research Institute

Watanuki-cho, Takasaki-shi, Gunma-ken
{(Received May 2, 1988)

Properties of ceric sulfate dosimeter in the range from 5 to 50
kGy were examined and improvement of accuracy of dose measurement and
simplification of dose measurement were investigated in order to estab-
‘1ish a reference dosimetry using ceric sulfate solution.

Simplification of dosimetry procedure and time saving of measure-
ment were achieved with the water purification by an ultra-filtration
instrument and spectrophotometry using continuous feeding with micro
flow cell system. The simplification results in improving the repro-
ducibility of measured optical density values and measuring dose within
an accuracy of + 3 %Z. Potentiometric method was examined as an another
method to simplify the dosimetry procedure, but it was found to be
less accurate than spectrophotometric method and not suitable for the
reference dosimetry.

In the dosimetric characteristics, it was found that the optical
density is very stable for long time before and after irradiation, and
that the radiation-induced change in optical density slightly depends
on temperature during irradiation and the temperature coefficient
depends on dose.

The dosimetry procedure of ceric suifate dosimeter using spectro-

photometry is proposed on the basis of these results.

+ Takasaki Radiation Chemistry Research Establishment
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Table 1 Original Data for Dose Calibration Curve

Optical density

Dose Optical density hange
chan

(kGy) | Measured | Average . B
value, A value, A c/A (%) AA

0.837
.834
0 0.834 0.837 0.003 0.40 0.000
0.836
0.843

0.766
0.768
5.18 0.768 0.765 0.011 1.53 0.072
0.744
0.780

0.697
0.701
9.94 0.701 0.699 0.009 1.28 0.138
0.685
0.713

L 0.564
% 0.573
19.42 0.564 0.567 0.01 1.88 0.270
0.550
0.582

0.428
0.442
28.87 0.429 0.436 0.007 1.68 0.401
0.436
0.447

0.294
0.314
38.40 0.297 0.303 0.013 4.25 0.534
0.289
0.323

* ©: Standard deviation, *% of/A: Coefficient of variations
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*)

Table 2 TInterbatch scattering of measured values

AFECL dosimeter
Cet: 1x10-2 M ce: 1.5%1077 M
cedt: 1.5x1072 M

Measurement method Z Spectrophotometry |Spectrophotometry|Potentiometry
relative| 10 0.59 0.44 1.57
error ;Dose% 25 0.55 0.59 1.16
7 i kGy§ 40 0.54 | 0.94 1.23

*) relative errvors in 8§ irradiated samples

Table 3 The effect of oxygen concentration in the solution

saturated gas |0.D. change |average value jmaximum deviation

AA DALy 7%
0, 0.184

13 air 0.179 0.181 1.7
N, 0.180
‘ 0, 0.369

Dose |27 air 0.358 0.364 1.6
(kGy) N, 0.365
0, 0.346

40 air 0.540 0.544 0.7
No 0.545

Table 4 Molar extinetion coefficient and C-value (25°C)

AECL dosimeter

Measurement method factor Ce”+: 1.5%107% M cet: 1.5x1072 i
cedt: 1.5%1072 M
E*l)
spectrophotometry (g'mol ™ l-em™1) 5580 5620
G(ce3t) 2,33 2.22
. 3+ _ *2)
potentiometry G{Ce3") —— 2.26

*%]1) Molar extinction coefficient

*2) G value given from the calibration curve in AECL is 2.16
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Table 5 Comparison of the methods of Ce"T concentration measurement
spectrophotometry potentiometry
ce’t addition no yes
dilution ves no
back-ground reading (ves) no

stabilization time

of apparatus

about 10 min

about 30 min

temperature during

not effective effective
measurement
solution volume of 0.5 ml of diluted about 12
one measurement ?solution(flow cell) {undiluted)
contamination of
no ves

reference solution
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(a) plane view

(b) side view
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