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Japan Materials Testing Reactor (JMTR) has a plan to produce *’Mo, which is the parent nuclide of
radiopharmaceutical *™Tc, by (n, y) method. It is necessary to estimate adsorption characteristics of
*Mo for adsorbent and elution characteristics of *"Tc from adsorbent. Because, the low radioactivity
concentration of *Tc¢ is remaining as a problem. It is important to know performances of absorbent.
*Mo adsorption test and *™Tc elution test using poly-zirconium compound (PZC) and Molybdate
Zirconium Gel (Zr-gel) were carried out at Kazakhstan National Nuclear Energy Center (NNC) in
2009 October. As a result, the Mo adsorption performance of the adsorbents was the same level as
conventional data, however the *™Tc elution performance of the adsorbents was lower than
conventional data for PZC. Cause of low *™Tc yield, Mo adsorption test and *Tc¢ elution test using
PZC and Zr-gel were carried out for re-investigation at NNC. As a result, the Mo adsorption
performance and *"Tc elution performance were obtained as the same level as conventional data. And
impurities removal test was done using alumina column. As a result, it was confirmed that impurities

could be removed from *™T¢ solution.

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

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) H AT OWFEBH AR (JAEA) RIEAFZEBRRS & o % — O EEBRYE (JMTR) 1%,
BRSSO RE 2 B LIEWER Th D, SUETIX, FEERICBIT 2H et =—
RNTI& 2% T2 8 O WU 2 0ROl L. SRk 23 REN D ABBO TETH L, B
B O & AT LT IMTR Tl BUNMERZWEED R L 7027 7 X F 7 5-99m (P"Te : ¥
P 6. 01 BE[E]) OBEETHLEY 7599 (PMo : M-I 65. 9 ) oSl Ic BT 5
WBHRZIT> TV D, BUIE, EESBFIZENT, BB U474 Y F—7 RD 3R

ZWr (BURYEZIEE) Ot (BN PEIRIREE) TR T 2R TERVED E RS> TN D,
FRIZ "Te 13 ERZ B E L TEFZOSHE TR HBZ HNLATND RIO—D>Th D,
S HIZ, "Te OTEITELAHEML TR AR BZOMONTRINTND, LILARNBE,
Z OB TH 5 Mo OHFGITBUR TILT R THW KT L TR0 | MM 0 (b
MREEN S, ENAEEIC L2 RENRRENEENTND P,

2009 4 10 Az, ET RSB T 2B 10720 DO h 7 A &2 L ENLE T
Tt & — (NNC) & HARB - BB & O EEhuk D | 1cES&, FARI ST Bk
FRGEARIC BT 2 7 I EiT ) (AR D REE W IFRED 5 B [RI SEIZBI3 2 BUSHER ) 1I2o0
TOHFFEHRE LT, BATIREL WD ED YV a=y MuaEY (PZC) & Hviz Mo %
O JWEEHIEL D T AL U TIRELTWAEY 7T vy a= L7 ("NMo-Zr
TOV) Bk e BETE ORI A AT o 721

ZORER. PZC O *Mo—Zr 7 /v D Mo WAEMEREKX Y Zr 77 /v *"Te OYEEEMERRICEI L Tl
PR DBIZEE Y L [F% T - 7273, PZC @ T OIRBEMEREIZEI L TIIIER ORI L 0 HIEL 72
Sfc, ZOJRKE LTIE, BUREERERICKE T 2 B i~ K 2 EBRE 2 b,

AENE, *"Te OBEFEERIK TORK E LTEZX 6N HCESWEEE L, B O~
RODINTFIEIZ J 0B A VER LU RE ZIE LTz, & DICHRMER T~ O R HFPE A DX
JEHME LT, TAITHTLE8MH LR ORREMEZ R LTz,

2. REBAE

PZCWH1E & Zr AGIEDRER 7 1 —% Fig. 1 \TR T PICWAETE & 7r 7 /M RIEIZ X 5 *No
W - "o VBB & LT, "Mo(Mo) W& D> 41 7 AFIH E TOREE, Mo (Mo) W& &, ""Tc
DIEBHER, T OVEBERFE K O " Te IEEER T O RMBRIE 21T > 72, BLFICEFIEICBIT S
RBRFIEZ =T,

2.1 PICWgEE
PZC W EVEIZ L 5 Mo (Mo) W « “"Te InEEBR DR 7 v —% Fig. 2 [T/”T, PZC W 5L
12 L2 Mo Mo) W75 « "Te IRBIERRER OFRER S — T % Table 1 127”7,
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F9°. NNC OZWERBFZERT (INP) (ZH D78 (WWR-K) THEH L7z MoO, #3K 10g 12 lem’
O Hy0, K TV 100em’® 0 2M 0 NaOH TR L 7238 0. 04em® & MoO, ¥y 1. 85, 6M ¢ NaOH % 4. 28cm’
Mz, ik T50em® IZEZR L. Mo Mo) Ik Z sl L7=, Ge YAk H g+ (Eurisis measures
8 EGPC 30-185-R) ZH\W\ T, Mo Mo) &K D H v v = H /L ¥ — A7 "L AJIE L,
Mo D I HE R % SR 6D 72, Mo Mo) YR D /T v ~ M= F ¥ — 27 FV % Fig. 31277,
S HIZ pH EF (WTR #1584 pH330) T *Mo (Mo) ¥&#K @ pH Z & L7z, A Z 47z *Mo (Mo) ¥EHK
DFLRZIE Mo JEE A 24. 69mg—"Mo (Mo) /em®, pH 2% 6. 92 J OVEESHEAS 1. 55MBq/cem® & 72 > 7=,
ZOWEEL, 95 PZC B KN PZC D FAR Mo (Mo) B & v P E LT, WIZ. PZC 12 Mo
W E SHD Mo (Mo) WAERBRAIT - 72, HIRIC T, P LK 10en’ 2 477 A =4~
T A AN EOHIZ 1. 0g D PZC Z AN L+t UTc, £ 0% MHiR s 1 (BIDER
FH8Y FD) T 2 e, 95°CRIZE T =M 7 7 A a2 RiR L7, £ DL, 30 43412 PZC & PMo (Mo)
RN ) —ICBIR T L 912 o< D L =A7 T A %@ Uiz, 2 R, [EIRZEED D
T AarR L, |IEE TG LT,

FEIRE THuntk. PZC Rifi» b RYWAE D Mo Mo) ZWetdd 272, ThrT—var %
TV, BB ERE L, 51T, #iKkE 10en® Nz, EBEREET T — 2 02k
DERZE LTz, Z OEL 4 B#IE LT o 72, RIERIK A 5D 7o RUEHHIK 1L 50cm’ Th - 72,
Ge FERM AR Z W T, RO o~ =R F—AXT ML EHE L, Mo DR
HEEZ RO, ZOHEERIX. PZCIZWE L7z “Mo (Mo) W& B A BT 5 7= DIC L E el
ETHD,

Wi, “Mo (Mo) W SH7/Z PZC 1L, RY 7o' Lo fh T AcFEE L (LR, PZC
FEHA T L EMES) , KRB TIL, T T AT 2285 T D2 LI X D RMMBREMEOHE
WREAT D 728 PIC FE¥EH T L% 4 RUEfi LB L7z, "Te OEEERBR O FifElF & LT,
PZC FHLH T LERBERR & [/ U BB A K 50em’ @ik L=, ZHiE. BT LAFEE TIoAeR
L7z %" R ORI D Mo (Mo) ZFRET B0 DEMETH 5, Ge HEAMHIHC LY PZC
FeHEH T LB DT~ R FN =27 MVERE L, Mo OHREREZ R T, =
DRSTREEIL, PZC IZWAE L7z Mo (Mo) WA B2 F T 2 7 DI ERME TH %,

T YRBERRBR & U CAT o 72 PIC N T LD I V% o Ve k% Fig 4 O _EBRITRT,
VX TEAEIL, 1 DD PIC FRIE A T MKk T, WHEER A Sem’ X4 [ F 721% 20 em’ 1HHK -
YTV T, AR LT "Te ZIERE L T2, 2O ILF U T EEE RO 3 81X 24 K 4E
2. WD 1R 72 BRI, S HICRO 2 BT 48 BEfEIC, At 6 mlfT-72, o7V o
L7z “"Te VABEIRIX, Ge Y-EARHHEHIZ LD o~z R L F—2 27 MLEHIEL, “c
DHSHEREZ RO T, WEREOERIGIEE LTI, 2% 2em F2EE O FRIR ARKIZ “"Tc 1HEE
& 10m* i F9° 5, ZTDOAMAE AT v FT =LV E T bikAmERE L Lz, B
BRIFFIC IS 1T B EREHIANAL TV TH -T2 H EHE~WIRICE 28BN 725 D
EEZ BN, AEIOFIEZ L ER U2 HEBEHIATENZ A S~ D 7220 s O
Lo TN D,

BORBRERIE DI, @B A A2 RE LTz, @RAMB E LTI, Mo, Zr KL TVAL & A
7 hwa 74 hA—% (TURNER #:8d SP-870) ZfEM LA BRICL VAIE L, S HIT,
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HORHREN =% . WL OO Y FIVEEEE S 5 X< 38565556508 (ICP, Perkin Elmer
B XV IRBER TP E 005 Mo, Zr LOVAL Z#HIE LT,

2.2 Ir F)iEiE

Zr 7 IARIEIZ K D "Mo (Mo) e + "Te ¥k D 7 m — % Fig. 5 [Z" T, Zr 7 /AKIEIC
£ % Mo (Mo) W75 « “"Tc IAEERABR DRBRZM:— & % Table 2 (2”7,

FJNNC D INP (28 5 WWR-K THREGT L 72 MoO, #3K 10g 1 Lem® @D H,0, & 51 2 2M @ NaOH 100
cm’ THE L Mo (Mo) Ik 2 & L 7=,

PRI, Mo (Mo) FEHRIZ 3M D HNO, Z i LR ZATV, T R AR Y ~v— (PMNa) &6
AR L7z ARk L 72 PMNa 12 5~T7% 0 ZrOCL, Z i1 LB 24TV v a =0 AR Y ~— (PMZr)
AR LTz, 0%, 30 HERE L. AR L7z PMZr LR S, 5507 PMr 2 E2%2 5
U ERTHEZAT o 7o, £ D%, 100°CHRRE DJEZE 2R & )T PMZr 2Rz S H 7z,

REfE &7 PMZr % 3~10CDO#H 7K 150em’ & OVEBEEHE/K 150em’ C 3 FI¥ERE 21T 72, =
NEHOWSEITH Z LI LD PMZr SR LT, B9FE L7 PMZr (2 100°CRREE 0D 22 %1 & 7>
T PMZr Z Rz SH T,

Wil t% Mo—Zr # VAR =F L 8 5 MCHFIE LT (LI Zr ZVFIEA 5 HEFES)
AR TIL, TAITH T LEEETDHZ LI DERMBIREEORKREITY 2D, Ir 7
JVIRIAT) T b A 4 AYE UaRBRIZHE U7z,

T VRBERBR & L AT o T2 e VTR T LD I VK v T ERE) 5% Fig. 4 O TR
T T TEIRT 10D Zr FOVTEEA T MK LT EEER 2 Sem® X 4 I E 7213 20en’
W - 7TV 7L AR LT e ZEREEL T2, 2O IVF U TR RO 3 Bl 24
REIEC . oD 1 aNE 72 BERIR IS, B34 4T o7, $ o 77U 7 Uiz "o VEBERIE, Ge
ARSI L H o~ T R — 227 FLERIE L, e OB E R 7,
B EE ORI L U Cld, 88 2em B O FRIR A RIS “"Te IARER 10mn’ i F4 5, D
AEARA Ty F T =20 B DA EETR L Ulc, HENRERIE Oz, 48 Ry
ZHIE LTz, &R AR E LT, Mo, Zr R OVAL & A7 b7 4 kb A—4 (TURNER #H5U
SP-870) Z M L 7= HailBric L v & L7z,

3. BREEE

3.1 *Mo (Mo) IRiE %
PZC W AR L D PZC ~D PMo (Mo) A& M, PZC FRIE A T LADOVERLE TITEE L 7= R
%, 4.0 Bl Tdh o 72, PZC WA TETIE, PZC FEHE N T L DVERLE CHEMEARER TRRIT A2 <
Ko THoTz, AIEEERRFZINT 1g A— 4 —"TO PZC WAEIEIZ X D1 T AMERFERT I,
4.2 W22 U7z, AilERREREF & el L, 10 DREEMET D 2 N TE 2, RISHO PIC
T DR EE 30 0 FRE TH LA A REIBIRARE ] & R o 72720 LR 217 o 72,
P> TURAEBRMAIFM Z 369 2 LIT X0 (4% 3.5 IR RIFR I H Y ERF ] 2 AR FTRE T 5,
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—J5. Ir FAGE T, Zr OV OFERIEERIE 6. 0 BE T o 7=, Z AT ATEERBREF & [F
LD TH 72, INP TIE, EHINS Zr ZIVOIERZIT > TV B 729, TERIEERIC A
ABRRE & DZAEENZT L AR, Ir ZFVOERIT, BN, Fof, B0 T EOEMERE¥X L
BPEENTWDD, PICHEELY bIEHRF#MEZRCET LD EEZ NS,

Table 3 |2 PZC WEEK O Ir ZABIEIZB T 54 % D “Mo (Mo) W & % 7~k d, PZC W&
TR Mo (Mo) WS &1, 4 [MIDRBRT 1g @ PIC H7=V 227. 7~237. 2mg L ARZAED D720
ETHo70, ZOFERIL, BIERRERKFD “Mo (Mo) & & (207~225mg) & FRIZELL ETH -7,
TAUE, ADR L7z K D2 PZC FRIE A T A DAFRE E TR TIRIT WD | WEBRIEIZ BT
% “Mo (Mo) WA BDERN DN D LEEZBND,

—J7. Ir FIABIETO Mo Mo) &, Zr 7V 1g 72V 250mg T - 7=,

Z OFERIT, AIEEABREE O 280mg S IFIEREDOMTH Y . AEBRICB T 5 A xRN
ol Z L ERTHDOTHD,

3.2 "o inEtst
(1) PZC FIEH S Lh 5 DAEBEAER

TERLL72H T 2T A RKH Y, FDHHH T 5 No. 1~3 1% PIC FHEH T LD L Dk
AREREITUVN, BT L No. 41X PIC FEHE D T DTT IV T T L adEss LR 217 - 7=,
WREER OWIRTEE LT T A Noo 1, 2, 41% 5 em’X4 [A] (5 em® @KSE THIZIKRD 5 cn’
ZiEAK) OF 20 em® B L. 7 L No. 31X —EIZ 20 cm® @K L7z, Table 4 |Z PZC WA&EIE
2T D e SR Fig. 6 12 PZC FBHE N T LB D "o YSHER ORI K O Fig. 7~9
AR RIR I T 5 MTe WWRERZ R T, BEEBROER. 7T A No. 1 TOWERERIZ
65.0~80.2%. H7 A No.2 TOERHERIL 69.9~90.9%. # T A No. 3 TOWREERIL 65. T~
90. 4% K OH T 1 No. 4 TOEBERIT 67. 2~97. 6% & 72 o712, T O RITRER O FERE - &
AL Ie oz, 2, BOESWIRO DI WS A ER L2 sickdbo L
ERxbD, ZOZEND, HiEFRBRREOEMERIKTORKE U TEEL TWe@Eb | FiE
DR TITEH CE~NNDEER DT bDEEZBND,

Tableb (Z PZC FR¥E T T LESBER H O S A #i¥ & Fig. 10 (24 7 2 No. 1 Runl A~ |k
NV R, BERTERM OREFE R, 2 TOH T DB W THRFHTERMS T8 S e h
27z, Table6~9 (T PZC FoIE T T LERBER OB MEAMPIIR E 2~ 7, BRIz L 2
IR PEARST PN E OFER, Mo X N.D~16.3 ug/ cm’, Zr 13<0.8u g/ cm’ LN Al 13<0. 5 u
g/ em’ X &7 o7e, 1CP 2 X 2 IEHUH AR HMRIE OFEF. Mo X 0.002~22. 5 ¢/ em’, Zr
19<0. 002~0. 0012 g/ cm® L OVAL (£ 0. 1~0.2 g/ cm® & 72 o7, i ER TOIERFER
Hi ORI ERE S & 1CP T OIERIHEARTIY) OWERE R % Ll U725 %, 1CP OFE R HE 5
VMEZ R Uiz, TV 0T K335 Uiz PIC FE¥EH T L Tlk. FEREEARFIY I B A3 KR
WD L TWD ZEMBT NI T AT DI RS R 2 B TE DML AT 5
DR TE T,
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(2) Ir FILFEEH S LS DR ER

VERLL 7= T 2T A ERKHY . TDHH T A No. 1~3 1% Zr-F VTS T LD L HEE
BERRBR 21TV, BT A No 4 (X Zr—F VTS T BT IV F 0 T b dEas UIREEABR 217 -
7o WRBER OB EE LTH T L No. 1, 2, 41%5 em®X4 [A] (5 em’ i@/KSE THIZIRD 5 cm®
ZiAK) DOF 20 em® OWEKAEITV, H T L No. 31E—EIZ 20 cn’® DK Z 1T > 7=, Table 10
(2 Zr T OAGIEIC BT D T IRBER, Fig. 1112 Zr VTN T 205D P e IREfER DR
ALK O Fig. 12~14 |[ZWEBERBIR RIZXT T 5 "Te WHERZ 7R3, WHERBROKESE, 77 A
No. 1 TORBERIT 64. 7~T71.6%. I T L No. 2 TORHERIL 56.2~70.7%. #H 7 L No.3 T
DIREEZRIL 58. 3~66. 8% M N 7 L No. 4 TOIRBEHRIL 58. 5~66.6% & 72> 7=, Table 11~
1412 Zr= VSR T DERBER T O FE U E R IR A o3, e BRI X 2 IERURTEA
FRE DOFER. Mo X N.D~4.9u g/ cm’, Zr 1%<0.8 g/ cm® LN AL 13<€0.5u g/ em® L & 72
>77,

THEDORERNS, TAITHT AEMESE LU Ir YUK T LT, PIC B A 7 LA
R FERYEARMMIRE N RIBIZHD LT D 2 ENDT AT H T AEHodEaH e
MERETEDMEEAET L Z LR TET,

4. & ®

HFIEBOFER %A Table 15 (IR T, SBIOILFIEERIZEHIT D “Mo (Mo) A& ER TiX, PZC
W V5 C 227~23Tmg, Zr & /WALIE T 250mg & 72 0 Wi & & RiEIEER (PZC : 215mg. Zr Z /L :
280mg) L RIZEDEEZ TR LTz, ZOFERD ., AEIO “Mo Mo) DWAERIEIZES LT & Wag #fE
T OVE R EIC IR FEhi T & 7=, #BEMEZ B 2 256, PIC WAEIRIX Ir 7 ARIBIZ X,
EETREG D EMTH 0 EBIERFMNE O E W) RATZ MR Lo, T IAHERER I,
PZC W35 15T 65. 0~97. 6%, Zr 7 MAKIET 56. 2~70. 7% & 72 - 7=, RiilEl DI [FFERE R L o
[k % Table 16 12789, A 010D PZC W AIEIZH 1T D Mo VBERIZATIRIFUBRIF (37. 0~60. 7%)
I bEWVEZR L, ZAuk, BEREERVERIC B CalE~WRIRO D 720 Bralbt 2 fERL L
T2 EITED, RGN TVNDET — X ERBEORREICRsT2EZEZ NG, 2O &M
5. ATEEREBREEOEBERIK T ORK & LTHEE L TVl b aERERIZ W T H Cal
SNWDOEENH ST b D EE 2D, Ir T IABIEIZEIT 5 " WBERIIRTEIEEREE & 7% OfE
oLz,

TN F BT AOMRIZ XL DA OBREMEIZES U TR PZC WA ER N Iy bk E B 6
HAMIENFD L TCWDEZENET VI TH T LEHAT D2 LI L0 KRG ~DO A4
MOBRNZBIIETE 5 2 &L RERTE T,
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Table 1 Test matrix of PZC method
PZC packing column No.
1 2 3 4
Dissolution method
6M-NaOH
of MoO; powder
%Mo activity in Mo
) 10-20MBq
solution
Eluate Saline
Fraction of eluate Sem® x 4 20cm® x 4 5om® x 4
Alumina column Non addition Addition

Table 2 Test matrix of Zr—gel method

Zr—gel packing column No.
1 2 3 4
Dissolution method - 2M-NaOH
of MoO; powder * H,0,
%Mo activity in Mo
_ 10-20MBq
solution
Eluate Saline
Fraction of eluate 5cm® x 4 20cm® x 4 5cm® x 4
Alumina column Non addition Addition

Table 3 Amount of adsorbed *Mo (Mo)

Column No. PZC method Zr-gel method
1 230.6
2 227.17
250
3 232.4
4 237.2
Average 232.0 -

(mg/g-generator)
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Table 4 “"Tc yield by PZC method

run No. Golumn No.
1 2 3 4
Runt 65.0 69.9 65.7 67.7
Run2 68. 6 12.7 80.0 78.8
Run3 69. 6 67.2 72.9 75.8
Run4 79.0 90.9 90.4 97.6
Runb 80.2 87.2 78.0 88.7
Run6 15.2 17.9 12.5 81.2

(%)

Table 5 Radioactive impurities in *Tc solution

Column No. No. Impurities

N.D

AW IN|—=

Table 6 Non—radioactive impurities in *"Tc solution of No.1 PZC column

Solution for
elution Impurities | Runi Run2 Run3 Run4* Runb Run6
(ml)
5 Mo 14.0 16.3 15.6 22.5 15.3 14. 3
Ir <0.8 <0.8 <0.8 | 0.0012 | 0.8 0.8
Mo 11.6
10
r 0.8
Mo 10.3
15
r <0.8
20 Mo 8.8 10. 2 9.6 19.2 9.7 8.8
r <0.8 <0.8 <0.8 |<0.0002 | <0.8 <0.8
(ug/cm’)

% Analyzed by ICP
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Table 7 Non-radioactive impurities in *"Tc solution of No.2 PZC column

Solution for
elution Impurities | Runi Run2 Run3 Run4 Runb Run6
(ml)
5 Mo 15.0 15.6 14.2 14.6 14.7 15.1
r <0.8 0.8 <0.8 0.8 <0.8 <0.8
Mo 10.9
10
r 0.8
Mo 10. 1
15
r 0.8
20 Mo 9.1 10.6 8.9 9.1 9.4 9.0
r <0.8 0.8 0.8 <0.8 0.8 <0.8
(¢ g/cm’)

Table 8 Non-radioactive impurities in *"Tc solution of No.3 PZC column

Solution for
elution Impurities | Runi Run2 Run3 Run4 Runb Run6
(ml)
20 Mo 11.0 | 12.1 12.7 11.2 1.7 12.1
Lr <0.8 | 0.8 | 0.8 0.8 <0.8 | 0.8
(1 g/cm’)
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Table 9 Non-radioactive impurities in “"Tc solution of No.4 PZC column

Solution for
elution Impurities | Runi Run2 Run3 Run4* Runb Run6
(ml)
Mo N.D N.D N.D 0.004 N.D N.D
5 Ir <0.5 | 0.5 | 0.5 |<0.0002| 0.5 | <0.5
Al 0.5 | 0.5 | 0.5 0.2 0.5 | 0.5
Mo
10 Ir
Al
Mo )
15 Ir
Al
Mo N.D N.D N.D 0. 002 N.D N.D
20 Ir <0.5 | 0.5 | 0.5 |<0.0002| 0.5 | <0.5
Al 0.5 | 0.5 | 0.5 0.1 0.5 | 0.5
(1 g/cm)
% Analyzed by ICP
Table 10 *"Tc yield by Zr—gel method
Golumn No.
Run No.
1 2 3 4
Runt 64.7 70.7 59.8 66. 6
Run2 711.6 64.3 66. 8 59.6
Run3 68. 2 56. 2 58.3 60. 7
Run4 67.0 61.0 61.4 58.5

_10_

(%)




Table 11 Non-radioactive impurities in *"Tc solution of No.1 Zr-gel column
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Table 12 Non-radioactive impurities in *"Tc solution of No.2 Zr-gel column

Solution for
elution Impurities Run1 Run2 Run3 Run4
(ml)
5 Mo 4.3 4.7 3.8 4.5
r 0.8 <0.8 0.8 <0.8
Mo 4.0 4.1
10
r <0.8 0.8
Mo 3.2 3.2
15
r 0.8 <0.8
20 Mo 2.6 2.1 2.6 2.3
r <0.8 0.8 <0.8 <0.8
(1 g/cm’)

_11_

Solution for
elution Impurities Run1 Run2 Run3 Run4
(ml)
5 Mo 4.9 4.1 4.2 3.8
Ir 0.8 0.8 <0.8 <0.8
Mo 4.3
10
Ir 0.8
Mo 3.1
15
Ir 0.8
20 Mo 1.9 2.4 2.1 1.9
r <0.8 <0.8 <0.8 <0.8
(ug/om’)
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Table 13 Non-radioactive impurities in *"Tc solution of No.3 Zr-gel column

Solution for
elution Impurities Run1 Run2 Run3 Run4
(ml)
20 Mo 3.6 3.2 4.1 3.4
Lr <0.8 0.8 0.8 0.8
(1 g/cm’)

Table 14 Non-radioactive impurities in *"Tc solution of No.4 Zr-gel column

Solution
for o
) Impurities Runt Run2 Run3 Run4
elution
(ml)
Mo N.D N.D N.D N.D
5 Zr 0.8 0.8 0.8 0.8
Al 0.5 0.5 0.5 0.5
Mo
10 Lr
Al
Mo
15 Lr -
Al
Mo
20 Zr
Al
(ug/cm’)

_12_
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Table 15 Comparison of PZC method and Zr-gel method results

PZC method Zr—gel method
Time from adsorption of Mo to
, 4.0 6.0
package in the column
Adsorption of Mo
227 - 237 250
(mg/1g—generator)
%nTe yield (%) 65.0 - 97.6 58.3 - 71.6
Impur ity Mo (Colorimetry) 8.8 -16.3 2.1 - 4.7
Not alumina Mo (ICP) 19.2 - 22.5 -
column Zr (Colorimetry) 0.8 0.8
(mg/cm) Zr (ICP) 0.0002 - 0. 004 -
Mo (Colorimetry) N.D N.D
) Mo (ICP) 0.002 - 0.004 -
Impurity
Add alumina Zr (Colorimetry) <0.8 <0.8
column Zr (ICP) <0. 0002 -
(mg/em’) | Al (Color imetry) <0.5 <0.5
Al (ICP) 0.1 -

Table 16 Comparison of current test and previous test results

Test date

%Te yield

PZC method

Zr—gel method

Previous test (2009.0ct. ) 37.0 - 60.7 40.7 - 81.9
Current test (2010.Feb. ) 65.0 - 97.6 58.3 - 71.6
(%)

_13_
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®Mo(n,y )Mo
NaGH sol
HECs Kz l JAEA
ZrOCl, Preparation
I A4 %Mo(Mo)solution 1
H,O
6 h ~ Cilgliin ~4h
Drying2
0
Zr—gel PZGC 4 v
Generator |
k Generator
L Comparison of impurities and ggmTc—yield
gngCO_{ o -

" Adopted method in Kazakhstan

Advocated method in JAEA

Fig.1 Comparison of PZC method and Zr—-gel method

Dissolve of Irradiation MoOg4

Preparation of *Mo(Mo) solution

Adsorption

Rinse/Column Packing of PZC

99 .
"™Tc elution

*Dissolve of Irradiation MoOj,

*Measurement of radioactivity
*Dissolve of MoO,

%Mo solution + Mo solution
*Measurement of radioactivity

-Add PZC
*Keep 90°C (2h)

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

*Eluate : saline

“Volume : 20cm®
*Measurement of radioactivity, impurities

Fig.2 Test flow of PZC method
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1.00E+0 —
750 1000 1250 1500 1750
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Energy (keV)

Fig.3 vy -ray spectrogram of “Mo(Mo) solution

Preparation Milking
< 4.2h ;|24nle24hzx|24hzx: 72h >\« 48h »/\< 48h
Run1l Run2 Run3 Run 4 Run 5 Run 6
v v v v v

; v
- Adsorption of Mo
PZC | - Washing of PZC Ly L] Lo

- Packing of column -Filter paper placed between 2 layers of scotch was used in the measurement.

- Amount of solution : 10 -20mm? of solution

- The solution was measured immediately after the milking. (Time : 1 — 3 min.)
- Decay correction in the software

6.0h . 24hA 24hA 24bf 72h A

- Synthesis Run1l Run2 Run3 Run 4
Drying Vo 4
Zr gel - Crushing L] o] [o]
- Drying -Filter paper placed between 2 layers of scotch was used in the measurement.

- Packing of column - Amount of solution : 10 -20mm? of solution
- The solution was measured immediately after the milking. (Time : 1 — 3 min.)
- Decay correction in the software

: Rradioactivity measurement (Ge detector Gamma spectrometer “Eurisis measures”, France with HPGe detector )

Fig.4 Operation flow of Milking

_15_



JAEA-Testing 2010-002

Dissolve of Irradiation MoO4 ':ADO'CS)SOWE of Irradiation Drying 1 *Compressed Air
3

Synthesis of PMNa "AddHNO Washing/Disintegration *Cool water
= Sythesis of sodium = Saline
polymolybdate

Synthesis of PMZr *Add zrOCl, Drying 2 *Compressed Air
*Sythesis of Zirconium
polymolybdate

*Precipitation whithout

stirring Column Packing of Zr—gel

Precipitation

*Vacuum filtration *Eluent:saline

Filtration #mTe elution

“Volume : 20cm®

*Measurement of radioactivity,

impurities
Fig.5 Test flow of Zr—gel method
100

90 -

80 G
£ 70
© 60 [
)
> 50 -
E 40 =&— Column No.1
g 30 | == Column No.2

20 Column No.3

10 =>¢= Column No.4

0 \
0 50 100 150 200 250

Elapsed time (h)

Fig.6 Milking results of *"Tc by PZC method
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Fig.9 Elution profile of *"Tc from No.4 PZC column
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Fig.10 vy -ray spectrogram of “Tc solution from Runl of No.1 PZC column
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Fig.11 Milking results of *"Tc by Zr—gel method
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Fig.12 Elution profile of *"Tc¢ from No.1 Zr—gel column
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Fig. 13 Elution profile of *"Tc from No.2 Zr-gel column

O Runl
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Fig.14 Elution profile of *"Tc¢ from No.4 Zr—gel column
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