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Development of a method for rapid and simultaneous analysis of chemical form and radioactivity of At-211
W OB ROHE gu . BRWGER . VEHR B2 ML R, Mea oK —BER 2, A T2
(1.JAEA, 2.QST)
N AETIRIE D EMITE T 2 B BUTHE At-211 OOHTEANBIF W T #tod s v FLr—2 285 L
Tt s AT LOSHTIERE ZMRGE L, FERULICR AT R 228t o 3 ATRE T d D & DR 21572,
F—J— K EREARL o BHETE At211, affA A—T 7 AL oHr
1LEEE o SRR At211 ZFH Lo A OFHRIEIL, 25ITEEB LI EHETED A AT L@ e 3
DHIFRF SN D720, FEREIZRNIT 2R DIICHED G T b, ZOFEEO ERIZIT, FREAN
7.2 BRI &ALy At-211 ZEBRICHAT D 2 LK . ZOAERRE LR 2 Bl IS A LETH B,
FREOIL, @K vn~ b 7T 74— K OFBEIC A2 2B L 72 R VD, T L2 RO
JREET) A T T afitZ 7ML LT A211 O4RE (BEE) &b IR 2 B CRIRE AT 92 Bl 2 Bi%E L C
W5, ZAIVETIC, FEMEMFESE T S5 700 Bq UL T ORHEE At-211 128 L, B L FTEOE &
MFRETd 5 Fa Ik L CHBBIN O Z# X > CT& e, 20— T, ERETH HRIER - BRI TIX
FIZHH kBq~%E MBq O & HSTEE At-211 BMEHSND 720, 2D @EHEEE At211 1237 5 E &M 2
FAETDMENRBH D, LnL, ofllEAY > FL—F & LT#M7% ZnS(Ag) (LLt: ZnS) % EHTHE At-
211 IZHWD & ZnS WIZAE L 2B D72, EEMEZ RWVER TR TEX RN E W FRERH o 72, Kif
FECIE. AU At211 Z30E e LT, B0 BB O Y T L — 2 O3 R Lo AR (L
B) ZHB L. SRURE At-211 15T 2 AR O el & MR L 7=,
2. BB = FRIFEANIEBH IR SR S AR TIARA Jsk|Z T, HUNEED 2 5 At-211 % 12 AT
TFL7sUEE (W%, BER At2113E) Z2HE L, Yo FL—XIFFREEOZ N ZnS (ES 12 um @
BT 4V BTEE 3.25 mg/em? D ZnS By R A BAi) . FEOGRIT ZnS L HEE LD R0V I L TS
na2foFLr—% (Csl EE 1mm), 77 AF > 7 (LA Plastic, JE X 300 um)) MW=, b
DY FL—FEFEEI AT (Ey v T 4R CS6TM) ZFAE bR T a iRy AT 22 L0 B
At-211 FEFOF L8 K O & 2 JE LTz,
3.HER X 1(a,b)IZ ZnS MO Plastic 12 & 0 JIE L7 fEH At-211 38k 2 ot 2 x4, JIERE 1X(2)50
ms (b)20 s, HEREO HHEIL 596 kB~ 5.96 MBq TH ¥ . & KH O ESMEHEE, 4 F 23 @ i i ik ¢
H5, K1, DI, X 1(a, b)O#RESZ ICHRET At-211 3B 2 B 48 U CHIE L7z 2 RotEig 2~d, X 1(c)
(ZRY ZnS TIREmOT 2 E T 28 rRons—77 B ol . . Plastic
T, M 1(d)D Plastic (THEE AL CRWFRGN->TZ, L - .
EXn | AEER - BERFZECTHWORD LD ) B
MBq F TOEHHE At-211 (2%f L C, Plastic Z 8- L 7=
a IR AT DKV RO ARETH D Z L3 KR : Elasie
molo, Eio. HRGERHOREIC & o T AR -« 5 B
IRIFFEIZ W AL D LUV D EFGRE At211 126 LT
SHEOERERB LN EORBLES, BEKT
(% R CRIE LIERIR B DT 774D gy i acan e gk o ity

IOMTHE R IO T BT 5, (@)ZnS 12 £ %5 At-211 "R, (b)Plastic (2 & 5 At-211
AL L, (c)ZnS DL, (d)Plastic | & 5 Hifg
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Development of astatine-211 dry recovery process by evaporation with aerosol
RO, EA BEE, M K, PE BEE, KRR FL BW R, B HEA G
faH ez, Bg JELR Y, EE R
'RE T RN R = AT NA, R IR SRR, O BROK RCNP, * BROK B Rk, ° KIRE IR

29Bi(a,2n)*"At THEAKT 5 2NAt OFZRSEEEIN G EZBRET L TWD, U7 ae AT vy Va2 HAT S
ZETHALEDBEAIKRE L, 7 4 BT D FIEOR B Z SN L7z,
F—T—F:A211, EELFEHEOE, 2B, =7 ey TRAZTF

1. 8 74 Y h—7IRREARELE U CHEH LD AL 1 2Bi(o,2n)? At TARKT 5, Bi 225 0D 2VAt
SBEE L U CHERNED EICHE ST o030 B M EEIC LD 0B RIR T OMRERH D, £ T, HA
Yy MERESE|IZ, WAt E T 4V Z BT D FiEZRE L, BRI S 720 =7 v VR L 2uAL [
IVRIZIEOHEBE AR LIZB, 4Bl =7 a Yy WREAREZ /T A—4F & LT, 2UAt B EZFHE L 7=,

2. EEBRAER HAARE T IWEHHIEMNE 2 7 SdEs 2 VT 28MeV IZIE L 72 *He*' 1 4> % Bi ¥ —7
o MR AN)IZBRE L CL100kBq A — % — D VAt 2 5k Uy BERRBRICfE U 72, Ge -8 Higs C 72~96keV
DE—7 ZHWT 2MAL ZE R Lo, X1 I/ BEEIGER BT Lo ARG

B O A 7T, He # Ak 83ecm/min C KCl iK% Ear | TV e
650~T50°CITHER L7 1/ LA B /R S 4072, 2IAL 265 mm el
o7 a Y LG He H AZEA L, BIFEHZ—5

k% 500°CC 20 4y INEN L C 2UAL 22838 SHRA LT,

He#J A

=T MEKC) BT ) N BiHAY
1. 211At 3 BfE [ EABR 2L

AR DETE 53 % 7T AT 1 V&2 THii%E#% . 0.01IM 40% TE0°C
NaOH /K T Uiz, Sy BRI E N, 7 4 L2 D S 30% e
Tl A IRE A2 Ge HEARING T, KIREZA A4 ';;;'C 725%C

VA —=ZTHIE L, 2UAL [FER(%), 2MAt I A DIZE % 20%

5T v Y VPR E (mg/em?®) 2 FEAN L 7, § 10% o ®© 650°C

N . - . =7 a VL
3. ERER T oV ARERENEWVE, =7V 0%

. 0E+00 2E-10 4E-10 6E-10  8E-10
B IER LT, SEROBFIED T T B/ LA 7 e LB EIAL BEUEHE (mglemt/Bo)
HEAVR X\ VER 2UAL USRIV S, —H AR CRIR A% o B 1AG B - D 0T 1 o L
i L7, £ 2°C, 0 BiEr 2uAL & TR L LTc & 2 A, %9 % 21AS [EER
2 O X 91T 1At FIGRIZK L TIEDOMBENE b Lz, THUE AL IZXT 5 =7 1 > /L O R 2E [ 5 B 1Y
RITHED 2UAE- 7 1 LD SE « fiEPMEES L, EERERENEM L0 EZX NS,
4. $ER HLAL VAL B2V o7 v YV HEEHE RS 20AL [EINEER BICERTH D T L AR LT,
BEF AUFIEIZ. ENZAFSERARIE AR P EN IR pE LR T v b7 4 — A LFENFEHEE T 1 T 4

(JST. OPERA, JPMJOP1721) D344 %\ F THEMi L7z, AWFFERAIT H A1 JI0F 52 B FEREAE D Jita 7

HABIEZIZ L VBN DO TH D,
SEZX# [1]E. Ancheim et al, “Automated astatination of biomolecules — a stepping stone towards multicenter clinical trials” (2015).

[2] K.Rengan et al.(1993). Ultrafast Chemical Separations, Washington, D.C.: National Academy Press.
Bl BEG. T=7 m Yy e vy A2 Xy BERAR OB ) B b RRR< 2021, 3K05
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Study on Ac-225 production from Ra-226 by using an electron LINAC:
Separation experiment of Ac-225 from Ra-226
"=4F FE Y, kiE SAKER?, WE B sk F EBE BX,
ok BFS, BK K3 BHF KR FM BT, R/ F-1
TRK,CEHCEEN, PRILX

ZH o HABRROKIEELTEIEEINS Ac-225 % Ra-226 LEFEMIERICK>TERT B=6HD
[REEFEEDH TS, Au AYFTEREAL- Ra-226 3— YR EERL Ac-225 £ RGRER S BB ERHF =ML 1=,
X—J—F : B o 878, Ra-226, Ac-225, BFEHINES, LR IE ~ ' .

1. &S

El{A Ra-226 Z B FIRWIMRFZ TR T 50D —4 Y b RTLEARB LUV
BEHED Ac-225 DEEREE O RDFHEE EH T INVS, EFEICTHAEL = Ra-
226 % Al BHRBRBAICEH L, EFHREILESRICTHEER. Ac225 #EHET S,

2. Au * v XEIREAL= Ra-226 2 —4'y FOEHE

RBIDRET A BIEAEEEET S L. A RTICEEIBER SNz, T2
T. AIERIZSHLTNBEVAUDZRBDOA VX %FEL, RELEEEFES
MPOBHENMS T R EER LK), BEHETH, BEDIERECFEE  VO7MANG

1 RPROEBEVOHRKTF

SNTWBZ EFMERLT=, Irradiated Target
(2) 0.7 M HNO,
3. Ac-225 S REFE R EIER (3) 5 mM HNO,
RERERMBRNSD Ac-225 NEHEHZHEHIOT T ST 4 —ITTITHS DGA Resin
— ([ ] - W [ — — 35k 7 s N 35 *E(—
f=(E2), B SN-EBEMEWHREICTAEL. DGABLUV N LDV D 2 FEFEIC 14) 50 mM HNO,
T Ac-225 DEBEF 1T o 1=, (5) 0.7 M HNO,
LN Resin
4. SEDPE
KRS DNFETFE & Ac-225 DEERBE TO L XDORBEILEITLN., GBq A — 5 — YV ;
M Ra-226 ZRHIAJRELGBFEEDRIFTLHITLTEDLIFETH D, Ra-226 Ac-225
Recycle Final Product
BER 2Ra/Ac SRERBITOER

[1] Tatsuhiko Sato et al., Features of Particle and Heavy lon Transport code System (PHITS) version 3.02, J. Nucl. Sci. Technol. 55(5-6),
684-690 (2018)

[2] K. Nagatsu et al., J. Nucl. Med. Mol. Img. (2020) doi/10.1007/s00259-021-05460-7
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Preparation of porous MoOjs targets for producing *Mo/**™Te¢
*Quach Ngoc Mai"®, Ngo Minh Chu'", Ying Yang”, Nguyen Thanh Binh®, Nguyen Van Thai®,
Thi Mai Dung Do'", Tadachika Nakayama'”, Hisayuki Suematsu"”
(DExtreme Energy-Density Research Institute, Nagaoka University of Technology, Nagaoka,

Niigata 940-2188, Japan

@Department of Nuclear Engineering and Environmental Physics, School of Engineering Physics,

Hanoi University of Science and Technology.
mRadioisotope Research and Preparation Centre, Dalat Nuclear Research Institute.

Keywords: Porous MoOj3 target, Mo wires, heating, MNCPX, DNRR.

Technitium-99m (°*™Tc), a daughter nucleus from B decay of ®Mo, is the most widely used medical radioisotope
11, Due to non-proliferation regulations in Japan, it is not possible to produce Mo by a nuclear fission (n, f)
method requiring highly enriched uranium. Therefore, a neutron capture (n, y) method has been developed to
supply *Mo domestically. From our previous research, the hot atom effect of radioisotopes after irradiation was
proved in MoOs powder, and this effect can be utilized in the radioisotopes extraction process using only water
(21 However, to utilize the hot atom effect to extract radioisotopes, a porous target of MoO3 is necessary. The
sintering method using MoO3 and NaCl powders was investigated to make a MoOj3 porous target previously 4],
Nevertheless, the porous structure has not been successfully made. Therefore, in this report, Mo wires were heated
in an electrical furnace at 500 and 550 °C with one and two-step heating in air to synthesize a good MoOs3 porous
structure. Mo wires were characterized by X-ray diffraction (XRD) and scanning electron microscopy (SEM)
after heating. The results in Fig. 1 showed that a-MoO; was formed after heating at both conditions of one-step
(Fig.1 (a)) and two-step (Fig. 1(b)) heating and the MoO3 porous structure was made and strongly maintained by
small remaining Mo wire (Fig. 2). These porous MoOs structures after characterizing were chosen as targets to be
irradiated in the neutron irradiation experiment and compared with a-MoOs powder. In order to predict the result
of the neutron irradiation experiment, the activity of MoOs porous wire was preliminary calculated by theory and
Monte Carlo N—Particle Transport Code (MCNPX) with the irradiation conditions. From the results in this work,
the MoOs porous structure from Mo wire was successfully made by a simple heating method; the simulation
results supported choosing the best condition for irradiation experiment in the next step. Currently, the irradiation
experiment is being conducted at Dalat Nuclear Research Reactor (DNRR); the result will be presented at the

conference.
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Fig.2. SEM results of porous a-MoQj surface and the

Fig.1. XRD results of a-MoQ3 sample were synthesize Mo core inside of wire.
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