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INTRODUCTION:  Important aspects of the study can be found in the following keywords, such 
as safety, security, hygiene and disaster prevention. Nuclear research reactors are one of the repre-
sentative facilities together with these keywords under their operation. It is effective to investigate 
the latest status on practical measures on these keywords in various facilities including nuclear re-
search reactors, to compare each other among facilities, and to discuss more optimized ones for our 
positive safety management. Through this process, it is also essential to investigate the latest inter-
national and/or national regulations and the movement of revision of them. In addition, the devel-
opment of human resources and public literacy on nuclear science and technology is also within the 
scope of the research. The total discussion contents and their fruits are directly useful for all relating 
laboratories. 

RESEARCH APPROACH:  General research approach is as follows. 
- Measures of safety management during operation or standstill status of the real facilities would be
investigated. This information would be used for our research discussion on positive and more op-
timized safety management.  - It would not be a single year research, but maybe two to three years
of research for one theme. - Information source of facilities would not be only KUR, KUCA or the
other facilities in Kyoto University, but also the Kindai university research nuclear reactor or the
facility of National Institute of Fusion Science, etc. This research is active joint-research with these
related facilities and positive researchers on safety management. - One of the distinctive features of
this research is to involve office staff as cooperators as well as re-searchers and technical staff. In
The University of Tokyo, most of the members in Division for Environment, Health and Safety are
office staff who know the real situation of safety management in laboratories very well.

Concrete discussion targets in FY of 2024 were determined as (1) ‘developing a set of educational 
videos for radiation protection in English for International Nuclear Science and Technology Acad-
emy (INSTA)’ and (2) ‘Investigation of the latest trends in Japan and overseas regarding the opti-
mized management of X-rays’. These were the representative hottest topics in the field of radiation 
protection and safety. 

RESULTS:  <CONCEPT AND CONTENTS OF RP-EDU-VIDEO> To support the INSTA ac-
tivity, the research team developed three English videos entitled as ‘General Risk Management’, 
‘Medical Risk Management’, and ‘Chemical Risk Management’, which were planned to be applied 
in INSTA Phase-1 education. The length of each video was around 30- 45 min. <OPTIMIZED 
X-RAY MANAGEMENT> The latest activity and movement of Japan Health Physic Society
“X-ray Exposure Accident Study WG” and Ministry of Health, Labor and Welfare ”Study Group on
Measures to Prevent Radiation Damage from X-ray Equipment” were surveyed and discussed
among the research team members.
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Chemical isotope separation for calcium and lithium has been studied by liq-
uid-liquid extraction (LLE) with DC18C6 crown-ether [1]. This report describes LLE with 5ml of 
30%(w/w) LiCl and 100ml of 0.07M B15C5 dissolved in chloroform.

  Chemical Isotopic exchange occurs according to the following chemical ex-
change reaction: 6Li+

(aq) +7LiL+
(org)

6Li+(aq) +7LiL+
(org)  (1) 

, where L represents macrocyclic polyether (B15-crown-5). Lithium chloride solution (30% LiCl (aq) 
was mixed in an Erlenmeyer flask with 0.07M B15C5 dissolved in chloroform by the volume ratio 
of 1/20 (aqueous/organic) by a magnetic stirrer, The extraction time was kept consistent at 1 min and 
the phase separation time in the separation funnel was 10 min. To retrieve the lithium in the organic 
phase, 10 ml pure water was mixed with the extraction time and phase separation time of 10 min. 

  As shown in Fig. 1, the separation factor ( ) was obtained by multi-stage LLE (eight 
iteration) with and without 12 M hydrochloric acid (HCl) at room temperature (22 It is noted 
that our recent progress in the measurement of isotope ratio for calcium and lithium was carried out 
by utilizing the cool plasma technique and the result obtained by TIMS was generally consistent [4]. 

Ref. Chemical 
species 

Distribution 
Coefficient 

(D) 

Single stage 
separation 

factor 

Temperature 
   ) 

Initial concen-
tration of 
B15C5 

6.0 10-2 
1.62 10-5

1.58 10-3

5.40 10-3 

1.002±0.002 
1.002 0.002 
1.026±0.002 
1.032±0.002 

22 0.5 0.07 M [2] LiCl
[3] LiCl 25 0.186 M 

25 0.186 M [3] LiI
[3] LiSCN 25 0.186 M 
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