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Japan Materials Testing Reactor (JMTR) of the Japan Atomic Energy Agency (JAEA) has
a plan to produce *’Mo, which is the parent nuclide of radiopharmaceutical **™Tc, by (n, )
method. The *’Mo adsorption and **™Tc elution characteristics of molybdenum adsorbents
should be evaluated since the specific activity of Mo obtained by (n, y) method is low.

d *™Tc elution tests with molybdenum adsorbents for the (n, y)

Therefore, Mo adsorption an
method such as poly-zirconium compound (PZC) and Molybdate Zirconium Gel were carried
out under cooperation with the Kazakhstan National Nuclear Energy Center (NNC). As a result,
the Mo adsorption performance of the adsorbents was the same level as conventional data, whereas
the ™ T¢ elution performance of the adsorbents was lower than conventional data. The Mo

adsorption and **™T¢ elution performance will be investigated again in future.

Keywords: (n, y) Method, Mo, **Tc, Adsorption, Elution, PZC,
Molybdate Zirconium Gel, JAEA, NNC

This joint experiment was performed as the special cooperation topic between JAEA and NNC " STC
No.2- II: Irradiation technology of RI Production".

+ : Department of JMTR Operation

* : National Nuclear Center (NNC), Institute of Nuclear Physics (INP)
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1. [FL®HIC

(M) AR IBFeBH AR (JAEA) RUEAFZEBRFE & o % — O ERRERIE  (JMTR) 13,
BAERIETR TH D, Bz /2B =— X\ 2 5 723 O RIS R 2 505 L, PRk 23 S H
BEHOTETH DL, MR Tik, HBEE%ICBIT 2 EENAOIRE BN E LT, B2
WrEETH LT 7 32 F U L-99m (P"Te @ I 6.01 FFfl) OB THLEY 77 -99 (¥
Mo : 0] 65. 9 Kefi]) ORGEIZEAT 2 MET 217> T\ 5, BIfE, EESBHIZBWT, U
BT AT A Y =7 RD) ITIRKOZW (BERPEZWEE) LIl (BUHPERREE) 1ITR
DT ZENTERNED L7225 TNDA, BRI T 1T EZ I & L CEIES O 8 Ty
HZHNHNRD, EHIT, "e OFEITELHMLTBY, 4% bZOMHUONRTHEINT
W5, Lo s, ZOMRIZBUR TIX T X TRAIKT L TR Y, s RE s o 4
LR S, ENEEIC L 2 LER RN EE N TV DY,

"Te OME—DFENTH 2 BULFED Mo DRLEIZIL, BMEY 7V 2RI ED (0, ) &
E Mo X =4y hELE (0, v) ¥ (™Mo (n, v) "Mo(B AREE)—=""Tc} 28H 25", JMIR
IZBWTIE, (o, £) ELY BEER (0, v) EIZED Mo DREEIZ OV THRFZ1T> TV
W (n, £) EIZHA (0, y) EICESTHLND “Mo OHHSRIZIEKW =S, (n, v)
BIC kv Sz "Mo 2 ERMETEXIWEMMBNLEL D, £ THE, AT
ZLTWD Mo EM PZC (Polyzilconium Compound : By bva=v MMbEY) ZHW
72 "Mo (Mo) W& - “"Tc B JT1E (LARE, PZCIRFEIE L FlR) ROH YT A X U TREL T
% Mo WeEME Y TF UYL 3 =7 AV E DT Mo (Mo) We5 « “"Te BT 1E (LUK,
7r 7 ALE L FER) 12X B Mo (Mo) W3« “MTe IAHERBR 21T\, R AE EMIT 5 L &
HIT, 2 DDHIEIT KD Mo WA - P"Te IERERIEZ T~ T2,

ks, AR, TAARETHFEREREME S DY 7 2% VETJ1E 2 — (WC) & DR
DJFRT NE2E BB DRFFERRF 1 D 72 8 O FhE Bk o> | 123 & 2009 4 6 H I &
iz TERBRFFEAR (B3 2 - it ) ISR D RF et J1ak&E [STC No. 2-11 : RT #EIZEI 4
LRGN L LT, AT R E U IRMEOENIR ' 2 — (WC) W ERFSERT (INP)
IZEBWTNNC & JL[FCHEE L7,

2. g #

2.1 PICR&EE

PZCIE. (n, v)*Mo—""Tc ¥ = % L — & F D EERE Mo WAl & LT, YEED A A1 /1A
Jepr & (k) ALBFOEFIBAFEIC & o T 1995 RICBREY SNz b D TH Y | Fig. 1 IZR-T X
YV a=g b BEROEFEE ERYETIEEE Y TR TH D,

PZC D E LTI, Mo & L<IT WISk L TR TRWEMNREEZ AT 5 2 & 0%
5. (n, v)IEIZED Mo—""Te, ™W-'¥Re Pz pr L —X & LTORANRYFFSNTND,
Flo, VX —F L LTHERA LZRICHEVETHRARETH D & & b, WHFICBW TR
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{LALEE 72 & ORPILEEZ LB & B EEEEHAEETH D Z L2 ENREE LTEIT b5,
PZC Z VN5 *Mo D51, FRESHF “Mo0, 2 NaOH |2 K 0 ¥R L 7= SRS\ PZC % BTN
T5ZETRIET D,

Mo We7g & *"Te TaBEDJRBEX % Fig. 2 123 d, "Mo WAL TIEX, Yva=v LR
DFEGD—BBMKDFRZ LV AN D, EOFRER, GOSN D *Mo0,” 23
aEIhod, ZOREITEVMETHRE T, EFICLETH D, Wh L7 Mo ¥ B HAEEL T
e 725, Mo EWHELUG TIL, "Te 1XMEFE & OREA IMIEF TV = DI, WHERIZ X
D INAKG R Z E Z L T BB ER S ICIEHES D,

2.2 IrF)EE

Zr H VORI % Fig. 3 1SR, BBEFE “Mo0, 2 KE(bT b U v A% OSBE Lk 3R
X VIR U RENRIC, MR E T R AR ~—E /KT D, £~ B kYL
SULEMZION =Y BARY v — 2 BRT Do & 5 ICEEE HR L OFEE 170 Mo (o) ~7Zr
AT B, T 6 b PIC WARE & FERICAR LT ™ Te IZVRHHEIC & 0 5 IS 5.

3. HEAE

PZC WL L 1r 7 IALIEDEBRFNEE Fig. 4 |3, PICWAETE L Zr ZFABIEIZ L 5 Mo
W75« "Te VRBERBR & LT, "Mo (Mo) 52> 4 7 AT F TORER], Mo (Mo) W5 &, *"Tc
DIRBER, “"Tc OIRBERFE & O " Te IEBER B O ARSRREIE 21T > 72, UL RIS FIEICBT S
R FNEZ R T,

3.1 PZCWR&Ex

PZC W AEIEIZ X % Mo (Mo) W75 « *"Te IRBERER DO FIEA Fig. 5 1Z/RT, PZCWAEIEIZ L D
MNo (Mo) B + “Te YREERBR OB~ U v~ 2% Table 1 IZ77,

F. INP I2H D WR-K THE L 72 MoO, ¥y 10g 12 lem® @ H0, Z01% . 2M @ NaOH T
fi# L 100cm® [IZEZ L7721 0. 3em® &, MoO, ¥y K 3. 7g, 2M-NaOH % 40cm’ 1z, #fi/k T 100cm’
WZEZ L. “Mo (Mo) Bk % H#E L 72, *Mo (Mo) ¥ o > Mo 2 FE 1%, 25mg—""Mo (Mo) /em® & L 7=,
ZOWEEL, TS PLC B ONPLC D Mo WA R L IE L=,

RIZ, PZC 1T Mo A& SH D Mo (Mo) WARRAIT -7z, =HIRIZT T, 25mg—""Mo (Mo) /cm’
WAL U 72 ERHE 10em® 2 0 7 A= 7 5 2 2|2 AL, ZDO P 1g @ PIC 2L, 4
W L2, 2otk MHEGERES T T 2 B, 90°C TIRIE L7z, T DEE, 30 432 PZC &
Mo (Mo) IR Y — 2Bl Yede L 9 12> < 0 LB EITo 7, 2 Refiith, THIRFLEEER D =
A7 7 AL, |RE THH LT

HIRE TG LIz, PZC RS REAED “Mo Mo) 2+ 7=, ThH T —3 =
VEATV, EBAEERE L, S5, MKE 10en® Iz, EBABET T —va v
WZEVBRE L, ZOEEE 4 B L1T 72, EERIRE 5D 7 204K 50em’ THh -
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T2 VBRI, 7 7 0 AM Ge Y-8 AR 8% (Burisis measures) ZHWT, o ~fHTx
X —=AX7 MERE L, "Mo OSREREZ RO, Z O BERIX, PIC ITWET D
Mo (Mo) WA B AR T D= DIMERHETH S,

Bevd % . Mo Mo) W SH7- PZC 1%, RY e’y S AcHE L (LUK, PZC
FEHH T A EMES) , ARRBRTIL, "Te OFEBEKE LT, ABEHEKD L <IEHKkZE AW
HZ LT LTled, PIC KRN 7 L% AR L, 2 KREKx OFRBERZ W3 BRIz L
Too T, MUKZVEER & U ORI U 7ZBH T, S%IEHHKT O “"Te O RERIE 2R
M E V@O MENHTL DATRENENH D72 TH 5, "Te OIEBERER OB & LT,
PZC FHE /1 T D ZVRBIENE & [/ iR % 50em® @ik L 7=, PZC FetE h 7 L@ L 7= @i L.
Ge YE(RMHIZHZ LV H o< R X — A7 "MLAEBIE L Mo O EERE % KD T,
Z OfEIE *Mo Mo) DA & KD HERITMHEH L7,

T YABERBR & L CAT - 72 PIC I T LD I V% o FEMES 5% Fig. 6 O BRI RS,
IR TEIEIL, 1 OO PIC FHE A T AT LT, WEER (EEEEKE L Ik %
2em’ X 10 [E@WK « o7V 7 L, B LT Te ZEBELT-, 2O I VX2 TEAIEE KA
D 3 [ENE 24 FEFEIC, RO 1R 72 Refil#, S IR O 2 [BI% 48 Kefil RS, & EF 6 BT
oz, Yo7 U 7 Ui " Te BHERIZ. Ge FEMRMILARIC LV W o vl xLF— A~
RVERIE L, “Te OERERZ RO, T, BFEENBER. HE T T X~<HEn
M1 (Perkin Elmer fH84, ICP)IC L 0 IEEHEFIZE EN DB AMB DM 2. £7- pHH|
TERRIC &V IRBER O pH IE 21T - 72,

3.2 Ir FI)iEix

Zr T IABIEIZ L % Mo (Mo) W7 « *"Te IBERBR O FIE% Fig. 7 IR~ d, Zr 7 /UKIEIC &
% Mo (Mo) W7 « ""Te IRBERBR DRBR~ 1 » 7 A% Table 2 27”7,

F9°, INP ([ZH D WWR-K CTHEEF L 7= MoO, #3K 10g (2 1em® @ H,0, 2 1% 2M @ NaOH TiAfif
L 100cm’ [ZZEZ L “Mo (Mo) V&K % R L7z,

RIZ, "Mo (Mo) F#ZIZ 3M-HNO, Z i LIEFE 24TV, T R Y U AR Y ~— (PMNa) Z Ak
L7=, &% L7z PMNa (2 5~7%® 7r0Cl, & ik LI 21T, v a =7 LR U ~— (PMZr)
O LT, 0k, 30 oREE L, A L7z PMZr 2L S, BFohiz PMZr 2 EHZE5
8 UEWR ST BEZ 1T 572, T Dk, 100°CRREEDEZE 2K X ) PMZr & ¥ S 72,

LR S 72 PMZr & 3~10°CD#H/K 150em® & OVAEFL AT K 150em’® T 3 [BI¥# 21T -7-, =
NOOWHEEITH Z LWL PMZr 23 U=, ¥t L 7= PMZr (2 100°CHRFE DJEZE 2 IR X 2>
7 PMZr & HiR S H Tz,

WG Mo—Zr Z NV E R = F LBl T MIFIE LT (LU Zr ZVFRIED T L EMES),
AR TIE, ""Te OWEHER & LT, ABEEARS LAIMAKEHWDS Z LI Lz, 7Ir
TIVIIET T L A KU L, 2 K% % OUBER 2 TRt U7z,

T IRBEREBR L U TAT 12 Zr VRIS T LD I V¥ o T EMES 5% Fig. 6 O FEITR
To INFUTEREIZ 100 Ir FVFIED T LR LT, BRER (BEEEKD LI
fizK) Z 2em’ X 10 [BHEWE « Vo7V 7L, B LT P"Te ZRBELTZ, ZOI VT 7 #
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VEZ A D 3 [B11% 24 BRI, R 1 [EE 264 FEREI#2IC, Ait4ElfT-72, o7V o7
L7z *"Te ¥BEIRIT. Ge Y-EAMHIHC LV Y v F X =27 MLZJIEL, e
DOFHEEZRDT=, F7=, INP THHBE L7ZARy URGHTIZ LY, BEEHRTICE TN 5
ERAMY) (Zr T OMo) Oo3HTZ ., 7= pH IERRIC X 0 IRBER O pH JIE 21T - 72,

4. HEBER

4.1 Mo (Mo) & iE4514E

PZC W AFTEIZ L D PZC ~0D PMo (Mo) a5 725, PZC FIEA 7 LADOVERLE TITE L 7 PR
X, 4.2 BRI T o7, PZC WAETETIX. PZC D T L DIERLE THEMEZR TRIIRLES
Thole, —MKAIT 1g A—X —TO PIC WAHFIEIZ K 50 7 AMERFFRIZ, 3 FEFUINTH
L, AR TIT A AKRD PIC TN T 2 ERLIER LT, 2L ORMAE LT Z &
RERER B (EBREFEEOME, STEOEWREY) OMEREICLVEERbT-bDLE X
DL, RERIZE 2 ERFFRIZEM CTX 2 REMERH 5,

Ir T IAGIETIX, Zr SV ERWE L Zr VIR T T L OVERIFERH £ CTld 6. 0 FFfH T -
oo ZEENS ., Zr TVOERIT B B, §io T F08MR TENZ I T
L7, Ir TNVOFEEIIRNECTH D & LB, PICWEEL Y bIERFHAR<ET L LD
EEZBND,

Table 3 (T PZC WAL Y Zr 7 IARIEIZEIT 54 2 D Mo (Mo) W &% "7, PZC WA
T, Mo (Mo) W B B, 4 [HIDFRERT 1g D PZC H7= 1 207~226mg & mA=D D72 VMET
Holz, ZOREEIT. AR THEANIENM L 72 *Mo (Mo) W45 & (>200mg) & 1EIEFRE%ETH - 7=,
AU, AR L72 K 9 IC PZC FRIE A T A DR & TR TRITR W20, WoEHEIC R T
% "Mo (Mo) W& BED =TT DN EZW LM L, —F . Zr 7 ABIETIE Mo (Mo) W &
B, Zr ¥ 1g 720 280mg Th o712, “Mo (Mo) W &I SCHRE D) 300mg & [F1% D
THY ., AERICBITAEMRICIIMENE -2 L ZALN LT, &L Zr Zuid 4
ARKDOH T LT 1g TOFRE LT,

4.2 "o iRB4E
(1) ®XEHSL
PZC e Y Zr 7 )V DRI AR DEN % Table 4 (2733, PZC ORI£81E, 300~710um TdH >

2o —H. Zr ZIALIETIE, “Mo Mo) g L7z Zr F A E iy iic kv, kitaRizs 2 b
26 ARGERTIE<200~700 um DREZDHDEEM L=, PIC FIE T LK Ir TV F
AT ADOEE% Fig. 8 (CR T, PICHIEA T LD PIC FEE S 1L 39 1mm TH V| FlHE
FEIX 0. Tg/cm® THoTo, —H. Zr ZFOVFRED T L0 Ir FIVFEEES S1E 1722mm TH Y | K
HEBREIL 2.0g/cm® ThHoTz, 7B, ZTHOOFEEE X, D T DTN D AR D@
RIS RS D72, "o IWHERFMICR BT 2 b D & E X BN D,
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(2) PICTIEBA S LML DABEER

Table 5 |2 PZC WAEVEICEIT 2 T WHERZ~T, ERER & LT, AR &L UK
EHWTWAD T2, ABREEAKR ORI T, BRERE £ LT,

ABRRIE K E W 2356 O PZC WA TEIC BT 5 REHEHRIZX T 5 “"e IRHER ORRRFZEAL
ZFig. 9127, Fig. 9 &0, ABEE/KEHWZ 2 K0 PIC FBIEH 7 LOWN, PZC FE
Z 2 No. 1 Ti, Run 1 IEBEERBRZ1T > CWAERFICT > 7 OBLENRH Y S 8EFHIT X 220
ST, RURBERIZ T 5 "Te WEERIT A0%A FTHh 72, —F7. PZC FHEH T L No. 2
TIE Run 1 EBERBR 21T > T 2 i PICERBER OBREBUZ A2 & 0 | REEBER I3 2 *"Te
FEBEERIL 50% LA T CThh o 7o, ZALH DOFERITHE LT, Run 2 ARERER DL O3B IZ IV T,
Iy T DOELVICx Yy TEHEHTHZ LI VSdEEK -T2, ZHIZE Y, Run 2~Run 6
WRRERBRIZ 1T 5 RRBER I KT 2 ""Te TRRERIT 45~60%F2EE DR IR 2457z, Lo LR
5. 2EERE TlX, RIEBERICRTT 5 “Te IRBERIT T0%2L ETH Y | A RIFT - 7= i5EER R
N LY BIRVME AR Uiz, PZC WASIEIC BT D “ e AR 2 Fig. 10 L OV Fig. 11 (2
Y, ZORERLY | PIC DD P"Te OEEEIL, AEBRIEK 20em® T 45%L0 E| *"Te % ¥5HE
TELZENmhole, ARRIZED PTe ZHET 2720 ORBEKEZ 6en’ I2T 52 &
WZE VBB D *"Te OBUNRBIREZ G T ENTELAMIERH LD EEZ BN
a3

PZC Fe3E 717 1 No. 2 @ Run 2 IRBERER T O V- EBER 2 FV T, ""Te 23 L 721
ICP I & 0 B O A 38T Mo e DN Zr) AT o T2, ZE DfER % Table 6 (N Fig. 12 (2
AT, ZORER, ABRAEKEEEHRE L THWZSEA . Mo IEHEIX 6 ug/em®, Zr K&
1% 0.8ng/cm* LA FCTH Y, HERIEHED 2 TRV | PZC OFHOEIMEEZHERT D2 ENTE
oo FEBRIZY 2 Rxb—F L LTHEHTASEIZIE, PICREI T LD FICT VI FTHT L%
WETHILLERSoTNDIED, SLICAMMIREL FIF5Z ENARETH D,

UL EDOFERIZEZ Y | ABEEKE HW 256 0 PIC 2 H D e RREFRE AR 2 2 &
MTET=, LN, KRB TITo 72 "Te IRBERN Z 31 F TOBRkS B-oSCHkE &
L TIEVMETH -T2, 07, KRB THWZREE, I FTHE "Tc o~
BT R F =27 FVHIEZ: EIZHOWTAEE, BT 2 7 ETH D,

WIZ, FiAKZE W56 O PIC WAEIEIZI 1T 5 2IREERIZ )T 2 "Te IRHER ORRFFZEAL
% Fig. 1312739, Fig. 13 X0, #liKkZ M= 2 KD PZC FE A 7 LADOW, PIC FRIEH T L
No.4 Tl&, Run 1 {REERBRZ1T > T DI FICAA TUBRKRE A2 THY S B0, "'Te I
BESRMLO Run K0 @ WIRBERZ /R LTz, 2O OFEGIIH LT, Run 2 IRBERBR LR O
ARBRICBWNTIE, A TAEEEFLRSERNVEIEE L TRRE1T>7-, ZHI2L Y Run
2~Run 6 IRBERERIZIS 1T D RIRBERIC KT 2 “"Te TRBERIX 10~20%F2FE & A PRARK L I
NIEF BN 3G hoTe, LNLRDBE WA 1 =X 855 2 5 & AR LK
TOWRBERNPRE L Z L7205 2 L 13E 21T W PIC W FEIEIZEBIT D T a8t #iiR 4 Fig. 14
KON Fig. 15 1ZR9, ZOfERLY ., MK TO “"Te OIRBETAEBEEK & [FERICRBEK %
6em’ (29D Z LT KD EEER R D P"Te ORBRIREZ m< T2 2 ENARREEBZ LD,
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PZC FE¥EH Z 4 No. 3 @ Run 2 ¥RBEERER TS O AL/ IBER 2 VT, ""Te 23BEE L7112
ICP 1T X 0 BB T O ARH 4T Mo KON Zr) 24T o7z, T O R % Table 7 KU Fig. 16 |2
R, ZORER, MUKZEEEK E L THWZSGE . Mo IHEITRAID 2em® DEHEHE F1IZ1X
108 1 g/cm’, Zr I EITIRAMIO 2em’® DBEHEHETITIT 18. 5 p g/em’ ThHh o7z, EH 6 b=
NEINNT DI >N T EEAD L7223, 20em® WIS 38U T, Mo 1 HH Bl 3 e s 2 v
=T ETORWDIIH LN ST, FEEIZY =Rk Lb—F & LT 258 121X PZC FBHE D
TLDTICT NI T AT LEIET DO, MKEEBERIER L7z LTH, TAITFh
T AT ERETHZENARREZ 2 LD, 4%, MKERWIZGEOEBEEOR E
WZOWTHRFTT A HERH D,

Q) Ir FILFTEH T Lh o DB AR

Table 8 IZ Zr 7 /WAKIEIZH1T D " "Te WHER 2~ 3, WHEKR L L C. ABEAEK & UK
EHWTWA T2, ABREEAKR UMK T, BRERE £ LT,

EPREEKRE R WEGE O Ir 7 AIEIC BT 2 2RBERICRTT 2 T IRBER ORRIRFE
{b% Fig. 17 12", Fig. 17 X0 | AEHEHEI/KEH W 2 KO Zr ZVFRIES 7 A1, Run 1
REERBR 21T > TV D IFIC T v 7 OBENR S - 72728, 731 T IV D5 R OVABETR O [B1IYL
MR Y . BEBERIZ T2 e BEERD ERE TIXRV, ZOFEZRIIH LT, Run 2 &
BERRBR LR OB I\ U, PZC sk L AR ORI AT W EE K > 72, Zhic kD,
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~Run 6 JREERBRICE T D BIRBERIZ x5 O Te IREERIT A5~To0RE L I b1 Ih D b
OO, EEHEKEFRFEDORBERTHD Z N oTo, Zr 7 BIEIZEIT 5 P"Te R
A Fig. 22 OV Fig. 23 128, ZORE LD, Kk TO e OIEEEIT AR & [
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REMERNHLIBEDEEZOND,

Zr 7 VIRIE T T A No. 3 @ Run 1 BREERRER T O V2 BER 2 VT ARy R ROSHT
XL W IERER P O T Mo KN Zr) ZAT o7z, EORER% Table 10 UM Fig. 24 |
AT, ZORER., MKEZEBERK S L CTHWESGS . R O Mo I HEITHEAI D 2em® DFE
B HIZIE 10~15u g/em® TH Y | EEEESHEM L CTHWD 35 2 Lidihote, £, 7Ir
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TLAEEETD, ZOZT D MUKEEREHKE LT, EHRETHIE STV D e AEL
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5. #& &

L[EEEROFERZ Table 11 1T, AEIOILFEFZERIZISIT D Mo (Mo) WA ER Tix, PZC
We 7515 T 207~225mg, Zr 7 WARIE T 280mg & 72 0 Wi & & SCEkE & RIS OEE R LT, 20
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PZC Wi 515 T 37. 0~60. 7%, Zr 7 /WALIET 40. 7~80. 9% & 72 o 7=, T 5 OfEIECEkME L v
HIRVME & 72 o7z, —JF, MK TD *Te OEEBERIX Zr 7 /ALIE TIZAEBREEK & [F% OfE
ThD 46.6~82.2% %R LT7Tcb DD, PIC WAEIEIZIBWTIE 9. 2~22. 0% L ARWAHER 27~
L72e SHICAMBIZONTHRKEREH SN TV, ZOMENL, PZC M 52O JRIKINC
K OBEEINTZOTITRWNEHNTE S, ZZHoWTE, AR ERZ N TZD5%., F
BREtT 52 T7ETH D,

#

AR EBROEN I H= 0, BRI ¥ — WAL 2 —F, 700 sk & B
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ELDDL ETHRENRRIFE ¥ — ARNWEHE IR, RHERREEE MERMKOZ
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Table. 1 PZC W52 X5 Mo (Mo) 35 « “"Tc INBERER DRER~ R U v 7 &

Column No. Eluted Solution Amount of Eluted Solution
1
Saline
2
2em®X 10
3
Pure water
4

Table 2 7Zr Z/AKIEIZ KD PMo (Mo) W35 « “"Te IRBERBR DB~ R U v 7 A

Column No. Eluted Solution Amount of Eluted Solution
1
Saline
2
2¢cm® X 10
3
Pure water
4

Table 3 PZCWREIEK N Zr-7 MBIETD “Mo (Mo) W5 &

Column No. PZC method Zr—gel method

1 220
2 225

280
3 209
4 207

Average 215 B
Standard deviation 7.6

Table 4  PZC KON Zr 7 )V ORI T-FRDIEN
PZC method Zr—gel method
<200 um 65.1%
200~500um 32.6%
500~700 um 1.8%
>700 um 0. 5%

300~710 um
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Table 5  PZC WAE{ETO *"Te VEHEER
Run No. Column No. 1 Column No. 2 Column No. 3 Column No. 4
Runl 37.0 * 49.5 * 22.0 16.9 *
Run2 48. 4 55.2 19.0 10.1
Run3 47.3 55.5 18.8 10. 1
Run4 51.4 60. 7 20.5 12.0
Runb 45. 8 58. 2 20.9 11. 8
Run6 54.2 60. 1 20. 4 9.2
(%)
%  SREBR DOAHRE
Table 6 PZC F8iEH T A No. 2-Run 2 ¥ABEHE 1 oD Ay i Bs
Impurity Elements PZC method
Mo 5.6-6.0 (ug/cm®)
7t <0.8 (ng/cm®)
Table 7 PZC FEHH T 2 No. 3-Run 2 IRBEE - O R s
Impurity Elements PZC method
Mo 41-108 (u g/ cm®)
7r 18-18500 (ng/ cm®)
Table 8 Zr 7 /WVALIETO e ¥EEER
Run No. Column No. 1 Column No. 2 Column No. 3 Column No. 4
Runl 40.7 * 81.9 * 46. 6 54.0 *
Run2 59. 2 62.2 54.7 57.9
Run3 68. 4 72.8 82.2 45. 4
Run4 71.3 63.5 72.3 77.0
(%)
P : FBR DA E
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Table 9 Zr-# /LA 5 A No. 1-Run 2 YABERG | o> Al s

Impurity Elements

Zr—gel method

Mo

5.0-7.0 (ug/cm’)

VAY

<5 (ug/em’)

Table 10 Zr—#4 /L4 7 T I No. 3-Run 3 ¥&BERK H O ANl B

Impurity Elements

Zr—gel method

Mo

10-15 (p g/cm®)

’r

<10 (ug/em’)

Table 11  PZC W AEIEKR N Zr 7 AL D bk
PZC method Zr—gel method

<200 65. 0%

Grain size of generator 200-500 35. 7%

300-710
(pm) 500-700 1. 8%
>700 0. 8%
Time from ad§orpt1on of Mo to 4.9 (h) 6.0 (h)
package in the column
Adsorption of Mo 21547 6 280

(mg/1g—generator)

pH of Eluted Before 5.5(Saline) 5.5(Saline)
solution After 3.2+0. 2(Saline) 3.7+0.3(Saline)
Elution of %"Tc Saline 37.0-60.7 40. 7-81.9
(%) Pure water 9.2-22.0 45. 4-82. 2
5.6-6.0 (ug/cm®) 5-7 (ug/cm®)
Mo (Column No. 2-Run 2) (Column No. 1-Run 2)
41-108 (u g/cm®) 10-15 (u g/cm®)
Tmpurity (Column No. 3-Run 2) (Column No. 3-Run 3)
<0.8 (ng/cm®) <5 (ug/cm3)
70 (Column No. 2-Run 2) (Column No. 1-Run 2)
18-18500 (n g/cm’) <10 (ug/cm®)
(Column No. 3-Run 2) (Column No. 3-Run 3)
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Fig. 1 PZC Db E
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I Conversion I
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| |
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0 0
Zr Zr
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Injection to patient



Dissolution of irradiated MoOs
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Synthesis of Na poly-molybdate

(2M NaOH, H:0-)

(3M HNOs; pH 4-5)

A

ZrOCl: 8H20 Synthesis of %Mo-Zr gel Filtration
Solution, pH 1.5 —r (pH 4.5; stirring, 30 min) ‘ (15 min, vacuum)
Drying I —> Washing / disintegration L5 Drying II
(Compressed air, 3.5 hours, <100°C) (Cool water, saline) (Compressed air, 15 min, 50°C)
Transfer of Mo-Zr gel to the 9nTe elution
experimental columns (0.9 % NaCl, DDW)
Fig.3  Zr-Z /VOAERITIE
|
NaOH sol
HNO, - l JAEA
ZrOCl, Preparation
i A #Mo(Mo)solution 1
1,0,
6h 4h
N
Zr-gel PZC 99mTCO4' ° l
Generator
Generator
I Comparison of impurities and 99"'Tc—yield
99mTCO4_ o

T Adopted method in Kazakhstan

FI

Advocated method in JAEA

Fig.4 PICWAEIEL Ir W ALIED EER 7 o — otk
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Dissolve of Irradiation MoOg,

Dissolve of Irradiation MoO
3 *Measurement of radioactivity

99 . .
=""Mo solution + Mo solution

0 99 .
Preparation of Mo(Mo) solution *Measurement of radioactivity

*Add PZC

Adsorption -Keep 90°C (2h)

*Rinse of PZC
*Column packing of PZC (Keep 24h)
*Measurement of radioactivity

Rinse/Column Packing of PZC

99m . =Eluent: saline, pure water
Tc elution

Volume : 2cm® X 10 times
=Measurement of radioactivity, impurities

Fig.5 PZCWAEEE W=k 7 o —

Milking

dh . Fdb - 24 12h 48h ; 48h a
12 -L-ll2 +‘l'_',-|2‘ 'Ll'r_,.! 2 -lﬂﬂ ﬂll

gy
Run1 FRur2 Rund Fun 4 Rurn § Run &
PZC ! | } ! l

v
r Lr Lr | Lr | Lr] [ 7]
*The solution was measured immediately after the milking. (Time: 1-3 min.)
. 100m3—glass vial was used in the measurement

« Amount of solution: 2cm®
-Decay correction in the software

24h . 24h . b . 2i4h
2 il K . v =k
Fumi1 Run? HRunl Aun 4

N |
Cr Iy [ r ]

*The solution was measured immediately after the milking. (Time: 1-3 min.)
*Filter paper placed between 2layers of scotch was used in the
measurement.

Zr—gel

- Amount of solution: 10mm?®

Fig.6 /% JHE




Dissolve of Irradiation MoOg

v

Synthesis of PMNa

v

Synthesis of PMZr

v

Precipitation

\ 4

Filtration
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-Dissolve of Irradiation
MoO,

Drying 1

v

=Add HNO,4
= Sythesis of sodium

Washing/Disintegration

polymolybdate

v

+Add ZrOCl,
- Sythesis of Zirconium

Drying 2

polymolybdate

v

-Precipitation whithout
stirring

| Column Packing of Zr—gel |

\ 4

*Vacuum filtration

#mTe elution

Fig.7 ZIr-7MbiEZE AWl 7 v —

-Compressed Air

= Cool water
-Saline

-Compressed Air

*Eluent: saline, pure water
“Volume: 2cm® X 10 times
-Measurement of radioactivity,
impurities

Fig.8 PZC FHEH T LKW Ir FIVFE D T L DEE
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PZC packed column.

saline

.

=4— :PZC packed column No.1
=l— : PZC packed column No.2
—a&— : Reference value[5]

00
90
80
70
60
50
40
30
20
10

50 100 150 200
Elapsed Time (h)

250

Fig.9 PIZC FHEH T L6 D P"Te IABER ORI,

PZC packed column No.1
saline

Test No.

O :Runl
:Run2
:Run3
:Run4
:Runb
:Run6

OE OO m

2 4 6 8 10 12 14

Solution for elution (cm?)

16

18 20

Fig. 10 PZC Fe¥E 7 7 L No. 1 25D #"Te ¥REkEHh AR
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N W A OO N 0 © O

PZC packed column No.2
saline

Test No.

OE OO m

:Runi
: Run2
:Run3
: Run4
:Runb
: Run6

4 6 8 10 12 14 16

Solution for elution (cm?)

18 20

Fig.11  PZC F8¥E A1 7 L No. 2 226 D "Te R Hh#f

PZC packed column No.2
Run 2

0 5 10 15

Solution for elution (cm?)

Fig. 12 PZC F4E 5 5 A No. 2-Run 2 JREERE T O ARty s

— = = ] —

20

25
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Elution of *°*™Tc (%)

100

90 | PZC packed column.

Pure water

80 |

70 |

60 |

50 |

450 | —&— :PZC packed column No.3
20 | =fl— :PZC packed column No.4
20 } N >— == >— —

10 | ‘\ﬂp—n— —i - o

0 50 100 150 200 250 300
Elapsed Time (h)

Fig. 13  PZC FHEH T L6 D P"Te IABER ORI,

Elution of **™Tc (%)

100
90 | PZC packed column No.3
8o | Pure water
70 |
60 | O : Runt
50 | M : Run2
o | e
:Run
30 T B : Runb
20 O : Run6
s 0.
0

2 4 6 8 10 12 14 16 18 20

Solution for elution (cm®)

Fig. 14 PZC Fo¥EH 7 A No. 3 *"Tc VB HhiR
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PZC packed column No.4
Pure water

OEOO0O@EO

:Runl
:Run2
:Run3
:Run4
:Runb
:Run6

6 8 10 12 14

16

Solution for elution (¢m®)

18 20

Fig. 15 PZC #5717 2 No. 4 “"Tc ¥R phfR

0—0\,_,\‘_*‘_‘_‘

PZC packed column No.3
Run 2

Fig. 16

5 10 15

Solution for elution (cm?®)

20

PZC F£4E 5 5 I No. 3-Run 2 ¥ABEWE - O Rty s

25
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Elution of *°*™Tc (%)

100
90 | Zr—gel packed column.
saline
80 |
70 | ¢
60 |
50 |
40 |
30 | —&— :Zr—gel packed column No.1
20 |
10 =— :Zr—gel packed column No.2
0
0 100 200 300 400
Elapsed Time (h)
Fig. 17 7Zr ZVIE D T L6 0D "o IRBER ORRIFEAL,
100
90 | Zr—gel packed column No.1
s0 | saline
70 | B
60 | O : Runi
50 | H :Run2
40 | O :Run3
30 O :Run4
20
10
0

2 4 6 8 10 12 14 16 18 20

Solution for elution (cm?)

Fig. 18 Zr 7 /VFIES T L No. 1 T Bl #7
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Zr-gel packed column No.2
saline

:Runi
:Run2
:Run3
:Run4

OOmE O

4 6 8 10 12 14 16 18 20

Solution for elution (cm®)

Fig. 19 Zr 7 /VFE A1 7 2 No. 2 *"Te GBI

Zr—gel packed column No.1 - :Mo
Run 1 -7,

5 10 15 20
Solution for elution (cm®)

Fig. 20 7Zr LV FIE A T I No. 1-Run 1 B H O Al e B
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‘ Zr—gel packed column.
Pure water

\I

_

=—€— :Zr—gel packed column No.3
== :Zr-gel packed column No.4

100 200 300

Elapsed Time (h)

Fig. 21 Zr ZVFIED T L6 D “"Te IKBER ORIl

Zr—gel packed column No.3
Pure water

:Runl
:Run2
:Run3
:Run4

OO mO

4 6 8 10 12 14 16 18 20
Solution for elution (cm®)

Fig. 22 7Zr 7 )VFE S T A No. 3 ""Te Bl R
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Zr-gel packed column No.4
Pure water

:Runl
:Run2
:Run3
:Run4

OO0 mO

I L0

L ——rk L= L=

4 6 8 10 12 14 16 18 20
Solution for elution (cm?)

Fig. 23 7Zr 7 /VFRYE A T 2 No. 4 “"Te B AR

Zr—gel packed column No.3 — Mo
Run 1 '
== : Zr
& & & & & $ & & &
———5—5 55550
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