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FERAZRLZ, TLCOIP “RICEB N .
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EL7, BLAGEMCILY ., KW {bEo
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AT 5T LT, AO5(V) & Ar(-DRE DAL 283 TS5 LNHAH0 EEREIREFN
P IV THEFE AL 2 FE ACO) D AERER DM L AR T L2 & 2 RRT 5,

25 R
1) I Nishinaka et al., J. Radioanal. Nucl. Chem. 318 (2018) 897-905.
2) 1. Nishinaka et al., J. Radioanal. Nucl. Chem. 304 (2015) 1077-1083.

Dissolved and volatile astatine species: Dependence on concentrations of oxidizing and reducing
reagents
NISHINAKA, 1., HASHIMOTO, K., SUZUKI, H.
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T AL F 211 CUAY BEHT D a i, BmORARGHRERDL, RESE M
R 23 & B ROV, 2 D723 PUAL & S A MR IO IR S 5 2 L A kIR
FAFEOESEMIEEESITE = L2 BAMIED L %2 R RETx 5, F7- 2UAL T
PR A 7.2 BEfE] & B AL < ERBIE LT D D R BIRRNE R T 5, E DT
O, BRI L DIBWBFRETH Y, DABEOLEEDOE (QOL) Db EAEfFTE 5,
For it &) /KT E%v U7 L LTUAL 2B AMIE~RET 5 2 & % 2HE Lz R0,
@R T AN A e A D 00387 2 . A S SR AR T D R & £5 > (EPR %) Enhanced
Permeability and Retention Effect) R 3, Z D72, RH BN A DIGHEIZ G 2R N WEE
T&E 5,

Box LT &) /KT OB AT -7 (Figure 1), 3 FUE HAUCL: 4H,0 125 L |
MBGE T, 72ofr P oA, Joofp, TAaLELUBRENZ. 30 nm D4 T
R E ST, EO®RIT, &) /K f DK % PEG (polyethylene glycol) 1T & » TEAR
L7c, WIZ, &F /K10 MAtEEBRIL 2 Bt L, KBS 5 0 805 O T
AL T T2 L MR LIz, Fo 2MAE T R FIcxt L, w7 A DI+
37°C CREMFMAIT o7z, ZOMKR, 24 B THIZL A LD At 3BT kLT
ICHFELTWD Z L 2R L, BUEIZ, ~ UV AZHWTEMEREZIT O < HEiii %
TIOHTWND,

Sodium citrate 6000 M, PEG
HAUCI,-4H,0 Citric acid, Ascorbic acid
in H,0 H,0, r.t. to reflux
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Q ‘k.r\ \/\S=PEG
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211At 211
e D
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Figure 1. 2At-&F / Ki 7 DA RE KON 2 E MM,

References 1) (a) Wilbur, D. S. Nat. Chem. 2013, 5, 246. (b) Corson, D. R. et al. Phys. Rev.
1940, 58, 672—678. (¢) Zalutsky, M. R. et al. Curr. Radiopharm. 2011, 4, 177-185. 2) Bilewicz,
A. et al. RSC Adv. 2017, 7, 41024-41032. 3) Mijakovic, 1. et al. Int. J. Mol. Sci. 2018, 19,
1979-1994.

Stability Evaluation of Astatine-211 Labeled Gold Nanoparticles
Kadonaga, Y., Huang, X., Zhang, Z., Kaneda, K., Ooe, K., Teramoto, T., Shimoyama, A., Kabayama, K.,
Toyoshima, A., Shinohara, A., Fukase, K.
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3A03 (FRET 27 vt BATHERS 2, JE M 3) o KA 1 20 )17+ 1 2,
AR 20 AR D2 SN Y 2 FEARSE 2 BEA 2 20 w)IEE— 2
KR!

[F65] Briz7e=H RI & LT, Wb alie 28 A % RI ThH 5 “Cu, PET ZIiH RI
D—2L LT ¥Cu BFEHINTWD, D x5 - L T ahndEssHEFIH RI
AOEECITVEBEN R D ZIn ¥ —7 v N EFIAT 2 Z & CTUR— OB RIEIZ X Y %“Cu
& Cu AREFRETH D, £, 3 BSOS RS RYEIC K 5 TCu RS EZ ST LT,
2) A O FEFETIE, FICRKED TCu Bk M OEHU DBy #4Cu Btk ~ FH AT RE 72 45 Bt &
LT, Zn & Cu DRKEEZFIHA LBV EEERIC O W T OMIE 21T - 72, AFREE TIERIE O
FERZIRIZ, Zn OBLEHE, AoRHERE BIF 5720, BHAMELE RO RER Yy T ~DOU R
ATV, W OBEZEEEN LV &< 72D Zn/Cu BVyBEEE 2 8UE L=, = 0EE % AVl
IZOWTHEEIT I,

[EBR]BEPE D@ WA T L AR 72388 LB T O @\ 2 —R 1R o IR LT
STBEAEIE 2 BUVE LTz, FRTIC B BERE RUC L 0 BURHIAFE T 2 A Cu 2 BrE L 72 KEK
Zn @JFE~ Ly FaREHY 10 g ([T 2 RS L GRIERSE CYRIC B A 27w b))
87Zn(n,x)*’Cu )t» (x=n'p, d) TCu ZH&E L7z, F/=. FRFFIEKRT D %Zn 2 Zn D L
—H—L L THA Lz, MUHSZRBHIESFNICEHRE L, JE NI W TN L 72, Ing
SN Zn EJRIT L L, BERFEANZRIRESRA~BE), ST 5, ZOR., CZT FE LM H
mEFAWTREN OB END T o~ DU T2 A LRIEZIT- 1=,

(55 ] BV BERBRAT# O Zn B2 AN TV =i BRE T Zn R L% FRITTRT,
AR CITIEEN O EZEE N A+ 70 2 EBNRKT, FIEETITFED Zn BRGNS, F
TIHIXERTO Zn NHFE LT, WIS, IEHETE O SZn OFUHRERIEZ E LIz & 25,
JNEAHT 1.2 MBq & > 72 ©Zn SINEVEFRIE ITITM R R L FCTh o 70, £z, HEHRERIED
FEE Zn B AR AN TWDZERBRE 12T Cu Y 95%FREEFE - TNz, 2D Z & D by
BELSE 12 L D 0 BEERE 2 iR D N T 72, 7ok, AFFFED —EIE, ISPS B E
JP16K10374 DB &= T T2 b DT,

F AT« RS E O Zn F-HERE S O HLk

Zn F-#ER
BT | L%
AR | 5.036g | 0.205g 96 %
B | 10.843g| <0.01g >99 %

2 E BTN
1) S. M. Qaim, Nucl Med Biol 44,31 (2017)

2) Y. Sugo et. al., J. Phys. Soc. Jpn. 86, 023201 (2017)

Production method development of ®’Cu using thermoseparation for cancer therapy. OHTA, A.,
KAWABATA, M., MOTOMURA, A, MOTOISHI, S., SAEKI, H., HASHIMOTO, K., TSUKADA, K.,
HATSUKAWA, Y., NAGAL Y.
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D % RS 5 7= O iTRH 2 KEUE L 72 Large-Geometry(LG)-SIMS #EEZ HWwT, i
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WraetboREZ HIVE L, v 7 VT 3 REI L0 1A 4 v IiE 2 08T & 2 E I iF6E.
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DR ONTz, LG-SIMS HEZHV5 2 & T, {EROEBETEIMET 2 L3 CEhb o7
TAAVIIEZHMREEL oD, RFGHENARETH 2 L bbb o7z, AFERICIE, H
FHRBT A o ZFL 2T TEM L 7= [REHFEBREOTHE ] oo —HraEns,
Isotope ratio analysis of micron sized uranium particle by Large Geometry Secondary lon Mass

Spectrometry instrument.
Tomita, R., Esaka, F., Yasuda, K., Suzuki, D., Miyamoto, Y.
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(PERFA ZEHRZER !, JCAbBORER 2, EAMEHE IR °, s R EEEE
T OREENE ) OBFIRIE |, BRI %, AKHEHEALKER °, Rk 0

[#8] Ge-68/Ga-68 ¥ = RL —F —ICIIBEFHSH THRVW=—ANH 57D, Mt
ZRAWTEEMICHE SN TWD. B Ge-68 (R 271 H)IE EC A TR
Ga-68 (W 67.7 77, B-v, ECO)& 72 s, WFIZITHMHN FHRKS LGS DT, I
F UL BHAD Ga-68 HikEMIICED Z LN KD, T KD RENEE O
WA IR I B L, Ge-68/Ga-68 ¥ = kL — X — DR LB O TOEM O
REMEZ B, kT o2& & L. RUFZETIE, FFIZ, FREEC DOHE, 100kBq)
UFOv=xb—42—FHIZEB L. A LED KL RBEBL CORMIZKkS
EINT CHBERNHAOMEEEZRFN T L E L.

[RERY—ILBHKE] VIV v La¥—F vy va2V A 7v b TH A LT Ge-68 % flik
L7z, @B bKkFELZEOERTICEMRT DL T Ge-68 2 Lz, ZORKEBEFE
O A T T HIZHEL T Ge-68 ZWMAHMELTZ. 77 22T I mL OFEWETTZ
AF v 7 ERBEER WD, AEBY CIERAER L O ICERE L7z, A& L7 Ga-68
1M BB CHEEIEA2ET, IAXFU I AHMY AT A BT 52 & H
Kie., K2, TITRAF v 7R EESLSHTHI L TAIHEMELZHRRL, BERSG TO
FAICEE L.

(BHETOVSLRAR] V0 s 7 20EREBESCHEENS L LTIE, (DT 277 477K
LR RN B SN TV 5 5R, () Mo OBE NS ILFHEBEICY > TV DL
B, Q)HERZDIEEEEFEROMLEMEIZRO 5N TR WEER, ) SRR, 6) &
B i, (6) —kHRARENBTOND. TNENOBRE =— X a8 by TOZHE
HAT7*AMCHEEEH~=o2T VEERLTWD. B, [LFEONENLOHE T v
TITLTHDLIEE/MBETDHEDRBERERDEIITEDTND.

BB T OZEHAE 70 77 20060 MET AT TO@EY TH 5. (1)K
HREOHRIWHEDIIR B ET VORBEOEN R E, BEONMEMZER LT )
7 LR, (2) E A N TR ER R Ga-68 ORI HIC X 2 ik e O i K 0= O EBRIHT I,
(3) F st ME W D BR BT B CBR Y R BT O B SRR SC AR A, WOBR%Y T v —4 L
TORFZF-WHEHAESCTHRHAE COFMA, B)EEKEE, %k E &7 — & T of
BT — AV AT A~DORE., INOLORBEETCHET L O TIERL, HEOXMNRR
HHZEZEB LT, TNENOHEE I 0 7 7 LD ZHED TS, 20D, ERze
MOWTOHBLUH, IV —T%E, a2l —arR PO RBBRIEL O
AOELEETHY, SH%OFEE 0 /7 AHBETHEL TITE 0.

(5% XXk

L EWEBEDBICBT S 6e/%6a Yz X b —=F =2 MV D#EROEN—T7 V4T
A Y b= OFMM—, FFIRIE, KELKES, RE&MEE, 2 R, b e, (85),
64-81 (2017)

Current status on development of educational program for laboratory class in radiochemistry using
Ge-68/Ga-68 generator under the lower limit for legal restriction
NOZAKI, T., NIIZAWA, K., NAGATSU, K., and MINAL Y.
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CRURBE T ', R84 5 OR AT ', /IRKRE ' o)l 2,
Pex KFgz L,

[E] ®SVSVHEEHMERFEY OB GRE T TIE, W< 21D T7 7 F /) A i
X 4 fliA A& L TIRDE N, MK MESOSIZ K0 #FAKRF TR =2 A R0
Rtk 2= BT 5, Kb 2 a4 RO/ N2 b it L, 65 - o8z L - C
FRx 7ehifia L0, ZORBENBEOBITHEENCKET 2B ENH 5, B - oz
O LR ELARICIT, Kb an A ROBIEILEERmOREFMAEETH Y |
TROFMTOEMTHDIE—FEMERRSAMEORICHER Lz, 41l Zr KEE (LY
a1 A F(Zr(OH)a(coll)) I & O Zr B2t ¥ (ZrOa(cr)). 4 flli Th B2 (ThOa(cr)) D ¥ — % &
A% pH oA A U IREE(), EBMEOWRFIZZEZ THIET 5 & & 61T, X #/NAHUE
P (SAXS)RCEN ) e B SL I (DL L W ki B 45 i & I & L 7=,

[FBR]  ZrOx(cr)F L OF ThOx(er) & & Lol BHA K IX., pH % 2.0~12.0, NaCl F72i%
CaCl, Z FHHW T 71=0.01, 0.1 38 X V0.5 [T L 72 3UBHE IR IZ . ZrOa(cr) £ OF ThOx(cr)
MR 2 N2 5 Z & THI=, Zr(OH)s(col) & & el BHA R 1%, Bt D Zr ¥ARIZ NaOH
F 721X Ca(OH), M % T, pH % 3.0~12.0, I=0.01, 0.1 B L 0.5 LT 52 & TH
oo TNENORBIEKD LAWK 1ml 27 L, E—F %A —F 7 ZS (Malvern)
ZHWT, BE—FE MBI ORESMAERDZ, £, SAXSHUWEIZTHWE 7 1 |
n 2t Z—@ BL8S3 TITW, AH X #RE & (A)IE 0.92A, B 5E 81 0.006 <
g[AM<10 & L, KR x G, 2 2T, q(=4nsin0/ )T HEL~N T M OfEH i, 20 1%
BELA I YT 5,

[fERLER] VWTHOEMERIKTYH., Zr0xer) DX — Z BN O IX. pH OEIINIC
PEVA LTy, A A VREOEINE & HICEOMHEIXIR N L7z, £72. NaCl &k
OTNH VM pH TOE— X EMOMIEIL, B pH TOZNIZHRTRKREL Lo
DIZKE L, CaCla#UEFCIE, B pH TOHMHE DT 2 WK E < 7o 72, ZrOs(cr)ZE M D
7'a M RBEROS B XY CDNERIEEBET 52 & TRE DO E M AL FHE L.
EBER _—EHEODREZEZEE L, T— XY BEMNOERRELFHT D LK, —5,
Zr(OH)4(coll) D ¥ — Z BALDOE L. pH DOEEMTEWIEA L=25, BPE pH TOHEIX
ZrOx(cer) L W REREIHGF LN, 22 T, Kb an A4 FERmTOT a b o iFEEX
JSZINZ ., MKRSRICE D aa A4 ROBERXEMEZEZEL CREOLHEMNEFHE, X
BER _EEBODREZEBE L, T—XEMNOERMEZHFH Lz, £7-. ThOxcr)D ¥ —
ZEMOMEIE, THDENRENE DD pH OINITEN, BT MmN A LT,
AFREOEME LB, BE—FBEMOMEIEITKRTFTL, &4 4 REICKT HE
I ZrOx(er)D L L VWM ME %2 7~ L 7=,

X HIZHFETIL, DLS BL U SAXS JIEIC X DRRSAOFEREZ R L, IWKSEMESCE
— ZENMOMEE DHBEIZOWTELET L,

Measurement and interpretation of zeta potential and particle size distribution of tetravalent metal oxides
and hydroxide colloids
FUSHIMI, T., KOBAYASHI, T., MOTOKAWA, R., SASAKI, T.



3AO7 Solubility and solid phase of trivalent lanthanide
hydroxides and oxides

(Kyoto Univ.'yOMd.Moniruzzaman', Taishi Kobayashi', Takayuki Sasaki'

[Introduction] Thermodynamic data for the prediction of the solubility of radionuclides
under the repository condition play a leading role for the performance assessment calculations
of radioactive waste disposal. Due to some experimental difficulties in handling actinides
(An), non-radioactive lanthanides (Ln) have been used as chemical analogues for An. In the
current study, solubility of trivalent lanthanide (La, Eu and Tm) after aging at 25 °C and 90 °C
was investigated as a function of hydrogen ion concentration (pH.) in neutral to alkaline pH.
condition. A batch solubility experiment followed by solid phase characterization was
conducted to elucidate the dominant soluble species and solubility-limiting solid phase.
[Experimental] The sample solutions at certain pH. containing oxide solid phase (La2Os(cr),
Eu,0s(cr), or Tm,0s(cr)) as an initial material were prepared in a CO; free argon glove box by
undersaturation method. The ionic strength (/) was adjusted to 0.1 by NaClO4. The sample
solutions were then kept at 25 °C and 90 °C for given aging periods from 1 to 12 weeks. After
a certain aging period, pHc of the sample solutions were measured using a calibrated pH meter
and 0.5 ml of supernatants were filtrated through 10 kDa NMWL membranes. La, Eu or Tm
concentration in the filtrate was measured by using ICP-MS with a detection limit of
approximately 10° M. The solid phases were separated after the solubility measurement and
their XRD patterns were collected.

[Results and discussion] Figure 1 shows the XRD patterns of La solid phases aged at
25 °C and 90 °C for 4 weeks. It was observed that the initial La,Os(cr) solid phase was
transformed to La(OH)s(cr) in the investigated pH. range. Similar transformation was
observed for Eu samples after aging at 90 °C, whereas no solid phase transformation was
found for Eu samples aged at 25 °C and

Tm samples aged at 25 °C and 90 °C. For HEa(OH)3, CoB N°53158D“u
: S

La and Tm, no significant change in the

,  pHc12.13.80°C

solubility was observed for all aging F— P — p;i;;:ggocc

periods and aging temperatures, 2 ——J‘—W—M-~"—*g""\—“——‘ﬂv;’mm

suggesting that La and Tm solubility and ,Eg

solid phases reached the steady state after g A ShaEe
© FEEITe
©

1 week. On the other hand, Eu solubility
aged at 90 °C was one order of magnitude
lower than those for aged at 25°C.

pHe7.00,25°C

L L

Thermodynamic analysis was performed 12,04
to determine the solubility product of each ‘ , . . . . : , .

. 10 20 30 40 50 60
solid phase. 26 (Cu-ka)

Figurel: XRD pattern of La(OH)s(cr) after
aging at 25 °C and 90 °C for 4 weeks.

Solubility and solid phase of trivalent lanthanide hydroxides and oxides
MONIRUZZAMAN, Md., KOBAYASHI, T., SASAKI, T.



3A08 J—PARC (KREERFMERER) AFNLARERETEY
DUCHERERBHMNEZBERMBXE L FLERAGHROERZ

(AEEX' KEK)O/PMHTES ', ZiHAK—?

UXCHIZ] Ffr AiREBRNX, H AR -0 50 S A (JAEA) & & = L % — IE &5 0
72 Mk (KEK) 12 X A K98 B [ 0 3 25 3F 1\ (J-PARC: Japan Proton Accelerator
Research Complex) IZH T DRI E R > TR A INTEEBYN TH D . KR IR E]
BB BHEAT I 7 DR AR O BN IS ALE T2 Z OB 61X, FHZLUBEOLRE
B - AR 72 & o KRB 2 5 X BUEBR &, IS W - wokER - LR
EOEFEBPBRE SN TS, R TIX, AHRBEREROERRERZI ST 5
ZEEAMEL, HEEMIZOWT, MEmEESTEICELD "CERBEEZIT 2.
[EE-#R] WeRkehx, V7RI 1.8 - KR4 - RIBM 248, NE L5
RALY) 2 S DE 6 5T AH. HCL & NaOH 12 k5 AAA ZLPR, Cu0 1T K Bfefk, Holo k5
BILERT, HFRBNG 77774 Fa2BHE L, 4 HEXRFRERPEE B EE o
Z—Z T b rldmEE I 2 5HICE o T "CEREZHE L. HEEFAR
BHZ DWW T Z AT, RIALAR S BN B A BT, IEEE RS I » THIE S 1
7= BC/PCHERW., £7-, #IEf#E INTCALO9 (2 k& » T, “CHEMEZBER ~HE
L7z, W TFno&EE S 15 il R 6 17 A wBRICE 2 FAN OB EBEFERZR L.
(ZR] HWEH O - IBE, O b0 R « B - W57l & Vo 7o iz 1,
T2 ELEALH & WO REICE DD DRk > TnWd. TR EIE, o> TZ oM
WOMWEREINZ = DD N H - 72h, £ (1616)4F (b L < 1o =4) ok, JbH
DOREN 8 H 19 B DS 756 HEIZH - > TR EHET, FRITMEE, fx3micd o s
NTLE-TZ. ZTOD, AXIZ=Zo0F Z8EN T, Ak (B 7 » /) - BIE - #E
PFEERERD) ~BOVEALEEGALNTWS., —F, RN ORI 22— B g
LENFRINTWD. ZiE, o 9(1623) IO B FIZEL EHIE 17 40, B4
FERPBIZREHMO D7D, BIEOFHAZEWHDL & EHIZ, BEROFERED
HRABEEZNRLEGEATFETHD. ZOXECHFICH I EELLEREBY AHT S
BEORIBNH D Z s, It E CRMIEIZ B W TR 2 R {Thh T
ZEeNbhs. BEFRAL "CHERNE LD, A ERER CIEERER ST
fHWEE £ TR RS ERE N E En Tz, 17 iRPEIcaES ATV Z
ENHBI LT, ZORRIE, FEBOEE DA E 2SR AT SCE IR S D Ao —
OTHDLAREERHO THRWI EE2RLTWVWS., 52, T LRV =i % o Al1E
M, ZTO L8 KRl - BEEWIFEEZLEWCLEBEATHD Z LR
LTS, IXFEICTEEIN TV OLIHEZLLGIHINZ T EDSENE LTHAFET LI L
i Thsd. £, BRICBGTOIHEESLERLERDIEEILIIHDTHD. MRRER
EERY, 29 LB E, XS, SOICERBY, MRPICE Thi IRV EM 5y
BIZE->T, MOTEERBHI THLLEWVWIZLENTELDTHD.

On the relationship between radiocarbon ages of archaeological samples excavated at the
Muramatsushirane site in J-PARC, an ancient document stored in the Muramatsukokiizodo temple and
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