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This report outlines some main research and development activities executed by the Ningyo-
toge Environmental Engineering Center in FY2024.

The Center was working on the development of the nuclear fuel cycle with a focus on its front-
end (i.e., uranium exploration, mining, refining, conversion, and enrichment) until 2001, and is now
dismantling and removing the facilities and equipment used in the past. In addition, based on the concept
of “Uranium and environmental research platform” announced in 2016, we are also working on research
and development for the safe processing and disposal of uranium wastes.

This research and development can be mainly divided into “Environmental research” and
“Uranium waste engineering research”; the former takes advantage of the characteristics of the natural
environment in Ningyo-toge, and the latter utilizes our facilities and potentials. Some works are also
made on safety and its management as well as radiation effect research in terms of health physics and
radiobiology.

Regarding the environmental research and environmental conservation, this report describes
research on the heterogeneity of groundwater in granitic mountains and the mineral immobilization of
long-lived anionic nuclides. As for the uranium waste engineering research, the laser-based
decontamination technique and the corrosion resistance suitable for waste package material are reported.
Further, the construction of safety measures at the mill tailings ponds, the data analysis of safety
information, and the environmental fate of radon are also reported. The achievements of those works have

been widely presented through research papers etc.

Keywords: Ningyo-toge, Environmental Research, Uranium Waste Engineering Research,

Environmental Conservation, Safeguards, Safety and Its Management, Radiation Research
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[1] K. Tokunaga, Y. Takahashi, K. Tanaka, N. Kozai. Effective removal of iodate by coprecipitation with
barite: Behavior and mechanism. Chemosphere 266, 129104 (2021).

[2] K. Tokunaga, K. Tanaka, Y. Takahashi, N. Kozai, N. Improvement of the stability of 105~, SeO3>,
and SeO4* coprecipitated barite after treatment with phosphate. Environmental Science &

Technology 57, pp.3166-3175 (2023).
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Organizations and Facilities. [AEA Nuclear Energy Series No. NG-G-6.1 (2022).
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[4] T. Kohonen. Self-Organizing Maps. Springer (1995).
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TAH%IL, ANEREN ba v T RACHRT 2 TR (Fric, PRI R R ) Pb-212
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[1] A REFETs, 8 M SaL, FhIRFAIEL, SCIESCH, RS, Z R ARRIRIE DO IGAE & €D AT
= A LT D O stEN . B ARIRIR KUED BLE T MG 88, pp.57-72 (2025).

[2] International Commission on Radiological Protection (ICRP). Occupational Intakes of
Radionuclides: Part 3. ICRP Publication 137. Annals of the ICRP 46 (2017).

[3] Y. Kobashi, T. Kataoka, N. Kanzaki, T. Ishida, A. Sakoda, H. Tanaka, Y. Ishimori, F. Mitsunobu, K.
Yamaoka. Comparison of antioxidative effects between radon and thoron inhalation in mouse organs.
Radiation and Environmental Biophysics 59, pp.473-482 (2020).

[4] A. Sakoda, Y. Ishimori, A. Kawabe, T. Kataoka, K. Hanamoto, K. Yamaoka. Physiologically based
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Journal of Nuclear Science and Technology 47, pp.731-738 (2010).

[5] A. Sakoda, Y. Ishimori, K. Yamaoka, T. Kataoka, F. Mitsunobu. Absorbed doses of lungs from radon
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(2013).

[6] R.T. Drew. ?'?Pb distribution studies in the rat. Health Physics 20, pp.617-623 (1971).
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A2 EEEICBITIHF T RURT VYU VRBWHUEDRTE & ZDER OAEH
BhilkERR AR BPEUL. TRBIA
PRZ2E B I8 H 54

ETREEDN

BRICEEND T RUd, AARNCE o THIERARBFNMETLETHY, VT 007 VT A
DFHEEIC L > T, EIEARTENIOBAEL TS, FVTLRFa—U—KRFEIZEL-T
FERINTO 6 100 FLL EEOD, T RUOMESCHMIT AR ANE L, MBL W ILHTH
Do —Ji. T RATEMEIZK SIS A DO ERIFIKTH Y . 2009 400 WHO OEYEZEE 2 T,
BT RARD NABEE L P DT RHERE O B RS (LUF, #ifZ RUART vy
V) OFFER FIZHINTITON T WD, ZORER, T RURT vy AR @mntig (LT,
BT RURT Uy V) BB HCKILOEEICRET D 2 ERbr>Tnd (Bl 2,
[1]). ZEHICALET 2HRAEIL, BiEHCKIUOEHFICET RURT vy v AV AMRET
HEEEMENREZOND, £, WK, & T RUART oY /L EMT KT RURE L OBRITE
HERTWARWR, —#TT Fraabrkof Ik sBRNT FUgED EENRESH
THY, HELHNKEBELIZHENLETH D,

AWFZED BIE, [EBHICBIT 587 NURT vy v VS ORIE L . £ OBEK O | T
b, EETAHET. PAEOET FURT vy v VS OB RETH 5, A ETIE,
WiE I VORI KLCHURICEE T 2 7 RUREL, IHFEOH TABEIZES 7 R BN
INTHEBY, ZOXIREFIT HTAKT RURENBEBL TWDAREEREZObND, —H,
W RURT vy VOLEERETIE, X< OZEPHEFICRKREWNWE T RRT7Tr vy
NMEOHREBENREETHY, &7 ATy Uy VIR ORESE ., TOBEKOMEHANZE TH
BHo AWFETIE, 7 RUVRHIBIZEBT52&7 RUART oy VR OREZHR L T, ZOH
K & 427 5,

EEEHIZBITET7 FURIREDER

AREFTEIE, M T AP EERBRAEORE AR E X T, @MBEDOT RUIRNHKRBHT 2 K
ERIGUTATS, LHEOT FURBEIIEMENKE <. ZHOER BIEHEO S/, Kioyi, ik
B, RiFH A X ) BdbD (BIZIE, [2]). T E T, BN A IS E O BRSO 28
BEOBEWEEEZ T, @7 RURT vy VHUEORIE &2 OEROFIENTHIL TN D03,
P T RUOREOBERORFEF—ICEELY, LorL, #iF T RUORENSEZICHWEE, &
K DA 2 B0 3AD D,

R DD K LTI, CO, DBENIME S BHEIZE VT FURENRE STV D (Bl 21X,
[3])s ZDFOARFETIT, HTFATD CO, DBA AILED T FAER LTW5, CO, DR
T ARLEMEENVEH O T ARKOBEEE L, T N OILBOEE OGN S HETH D,
RI38 HDOT RuAd, —XKICHIFR OBEIRREDS | m K728, #HTF/KE CO,OBENC LY &
REF miZks, EBREICENTH, COL2E0T7 FRUROBAKRBEHIC > THIR T KR T
VY UREEINT BATREMENE X DI, BT RURT v VRIS T D H R KRB, MU
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Fith, CO.7 7 v 7 Rl EDRT A =X DR L ET NFEHIINEEN D,

AIFFRIE, EEHICB T D2ET RURT vy VS OREFEOREE RKEE LT 5,
EEEOHRBSRIT, BWEH L KT T, MTFERBO AT 7 ko LR/ L BEEBEICHED
W AKREI OB L BET D, AT T KIT IR R < [4]. BEERY 720 LI T K EEN[S]
DIEH WAL H AN, EFTHAT T KEBGAATHER LN, likicBEhT 5 L5
AL, ZOXIIRHTKOKE LERENL, 7V 7 LAOEN, BEIOERKREZX bd, F
7o, BARBHICHED CO DA AR L, $3EILIC L 5 T U AREH O AL[6] DA & 72
%, PERREIL, MBI S R T KRB O E (b & | BEDOTERRW) IR &I K 2 /AT
BB MR OB LN BE SN D, TD7=, 7V T A0 (1600 4) 2ZE LT, T
EHERREOEN, BE), REOHKE L. BREIERT D,

BT RURT vy VHEGEBE ISR T R R T o vy VMR B FET D, ARFSE
TIE, ZOXI AT EORRBRREOENVEZ RS THEERIKRLEREEDL, 612, H
EBROMAOT=D, HTFKFOT RUoNHMRICBITT 25K T2 BHE L-=NABRz2iEF C
b5, —HOMFEIL, DBREDOT RUIE OEFEEZ HIEICLTEBY, ZoXko7%, @7 R
RT v X VS ORIERZ OBER ORI, Hh T RURT vy v~y TOREFIEDK
fii & FTERFOHIR & xR IC6R 2 EF WA =it 25 2 & ©, BBREOLEME~OH#KE B
B9, £, &7 RUART Uy VORETRNCEOERK &, EEROBERITZ. &7 KR
T R VLS JED O A ORERS, W R TR B AR A~OIERAN MR TE 5720, iF
TR WINRAE LT, HROEE DT R gE KRB~ FkE Hf5 7.

FHiE LR

ARFZEIE, FICT7 40— RilE (BARBREOREBERFEL 7 RUWE) 2175, AfGeHuigix,
HITFARKF DT R REN R RO T, MEOEWEAEZRL T, tRs (BRE=MH, B
R =), kil QURREE) ., WrEs (ERAK), 07 FURMKTH S, 25 DMl
Tk, BRAKETEO T FUREORKENARINTEY, BEFoFEREMEXTT7 40— R
A A TR TH D,

—WICHF T KRR T vy ME, i o Z R URE E BB ORE (BRRED) TREG S .
THEOPFBEITERS A Im TEMIND, £ WEROFETT 41—V FHEELITVT R R
WoOF—2 2050 T MEEZE L Th D, ENE LR OFEMIZSTR7T] 22 RSz,
IR, s E kR 5,

2024 FEPENT, BIRIEDT RUEERT DT RUIR 2 Ml A 5t 5ic, EDOZEM Y v~ iR &
KRONT RUBRBOBRGEEIT->7T-, TOE, 7 RUROBAKRBEBHMAS 10 m DN
OFRE O T KEOE EIZ, RATINCE T RURT vy VHLERS T2 EEx b, 22
A~ B ERIT 0.5 uSvh LLE, 7 RUBGERRITR KK 9Bgm?2 - s Th o7z,

LB DFE

SRUVEBDT RUVBELES RURT v b EORBRICOWTCIIE| X EXHELITH,
TAEOTADOBIATE MTETDOT DU LMREIZLDET RURT Uy VLS EFRE LT,
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N AKEEY, HEFRRE, CO7 T v 7 Rl ED/RT XA — X QR & T T VRN 2R 75 T E T
H 5D,

TV LRBECOVWTI M FAKRFOT VT A NNCT P 2B OREEZ TEL TN D,
T AKEOIHTAOBITIZOWNTIE, TEOHK (BX) HE T N Rriliat bt -lae
FHEOIZED, KT JEe LK EOREZERORBRAZFE L TWD, —FH, 7 U RHkoO &
T RURT v ¥ VHLETIE, TERSE Hsk o in R oa 8 oFh B & BUEHERY O R EE
BV L | JRPTINC B W T < R EEREO BN DL Z LD, CO DB A XK 55
727 R OBEBN TSNS, 20X RFBFTNRT ROoBB O EEEZ B E 2 CTBE)
IRT A =R OREFEEZRHFNTLTETH D,

A RE
AHFZEIT JSPS B 24K08315 DI &% T 7= b D Th %,

BE IR
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