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Neutron Irradiation and Testing Reactor Center has developed the production of a medical
isotope of *’Mo, the parent nuclide of *™Tc by the (n, y) method using JMTR. The (n, y) method has
an advantage of easy manufacturing process and low radioactive wastes generation. However, the low
radioactivity concentration of *™Tc is remaining as an issue. Therefore, Polyzirconium Compound
(PZC) and Polytitanium Compound (PTC) have been developed as adsorbent of molybdenum.
Meanwhile, it is necessary to recycle the adsorbent and Mo for the reduction of the radioactive waste
of used-adsorbent and the effective use of limited resources, respectively.

This report summarizes results of the synthesis of Mo adsorbents such as PZC and PTC, and the
performance tests (Characteristic of Mo adsorption/elution and Characteristic of Mo adsorption/””"Tc

elution and Characteristic of Mo recycling) with un-irradated Mo sample and irradiated Mo sample.

Keywords: (n, y) Method, *’Mo, *"Tc¢, Adsorbent of Molybdenum, Polyzirconium Compound (PZC),
Polytitanium Compound (PTC), Recycling
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1. [XLC®HIC

BEESF OB T, e [T MHEZIEE S L TR BZHNWLNDL RID—D2Th D, * e
X, BIEFECH D Mo ZME—DFRIE L TAER SIS, BARTHHL TS “Mo 1L X THIAIZ
KIFELTRY ., #EH Mo BLERIFFIFD b7 TN KOT A AT > RO KIWE KT K D 22 1ok s
FLNZ LD Mo DHEFA R LN E TWD, Z D728 Mo DEREL N EERE L 7> T D 12

MSZATEOEN B AR T IWFC B HEME RUERFIEBR S & o & — O RURIRIF & o % — Tid, JMTR
ARV (n, y) B2 XL D Mo REEIZRIT 2 HIRHRE 21T - T 5 Y . (n, v) EIZL D Mo
W, BRI A D < BERRE TR TH D, LonL, Bk S Mo O iEREIXIR
<, ZIBELND T BEOBHNBRE LR T T O2RANRDDH, ZD72H, Mo ZZhHER <
WHETEXDLIRERMERET D ENPMLERARTHD, ZNET, BEEGS IV a=0 Mus
¥ (Polyzilconium Compound : PZC) & MEIZALDWAERINBEFE SHL Y | Z OWAER OVEREmERRER
PAThAITE R > 608 0 ZORE, PIC IZITFAANEH LWEW OhOREARH D Z & H3H
B L7ctod, Bilc R 0+ REAl L LCEa+F % = LG4 (Polytitanium Compound :
PTC) ZPBHZEL ¥ | ZOWEAIOMEREMSRBRZ MG L7 10,

—J7. WFZRBHR OMERIZ LY | W AD PIC ZAKT TS 2 2 L T, PIC IZOWT b F
MTE2RELEGZ,

AHFZECIE, BAE L= RIS FTREZ PZC KON PTC O Mo W35 /YARIERFIE . “Mo W35 /9T e VsHfERs
PR O A I N Z RS D70, RS Mo 3B e 2 —)L RERER & O S Mo 30k
RV Y NRBREITo 7,

2. REH Mo ZRAW=REFRIDRFERRTE

2.1 PZC O45tERBR A&
2.1.1 PZC D Mo 7% /BHMEA H=X L

PZC 1%, Yva=v A BFRERLOMEFRZ Ly LT BRI Th D, PIC OfEE% Fig. 1
(a7 N

Mo DWAEREVEIX, Mo ¥IKIZ PZC & EHEIRIN LITHiL 5, PZC D Mo WAL, /b a=1 A
EHRFEDFEE D —TNKSBIC L Zr-0H £ 720, Zr-OH Db R bk Mo0,> 2N & #ad
HTEICEVEZ D, PLCIZHAE LT Mo 1 NaOH{EHRIZ K W IREfET 5 Z LN TE 5, Zr-Mo0,
FEAHS. NaOH 12 LV Zr—OH FE AT EHL S 41, Mo0,2 728 PZC 7 HIREET 5, PZC ~D Mo Wi A F1 =
A L% Fig. 21T, PZC 77D D Mo ¥ A 7 = X L% Fig. 3 1TRT,

PZC & Mo W& H A ME Cl TH DD, Mo % D Zr-OH K& 2 B Zr-Cl #5AICHET D
VENRH D, LL, ZOFATEHLW=D, PZCITFAHANTCER2WEEZ LN TE T, £2
T, Zr-OH G % Zr-Cl #EAICHET H 2 L7 < PIC #HAMT 2 Hikz it Uiz, £ O %,
Mo IREERL (A2 KT RFET D2 LT, BAATE S Z LAV L=,
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FAE L 72 PZC ~ Mo B CIE, Fig. 4 ISRT & D 1T, Zr-OH BSWAE Y 1 M/ d LB X b
%o Ir-OHIXREIET 5 2 & T, BAMEAIC LD Zr-0-Zr AESINT 5, T ORER, W& A b
L72% IO AR LT L% 5, £ 2T, Mo MR 22 DU IO WA . Mo WA H A 1 &
727 7r-O0H A {R1ET 2 = & . Mo OFWAENRTREL 705, F7-. FWEOEIZ WS Mo IEIKD
pH bEERRKNTH D,

PZC ~? Mo W 1%, BRI T TRI S EEX 6D, Fig 2R Y | PZC IZHIOIIIK
RS HCL BAER SN D, Z OREHR Mo TRITIRIE & 72 0 | Mo WA BBREAT Do Z DT LI,
FFE L7z PZC ~0 Mo HEICB N THRERTH 5,

YA 7 F B PLCIZIE, Mo AV - BT L7=BRICHE Ly R L& uieis - 7z NaOl 233
LW AREMED B D, Z D7, Mo DFFRAERHIIB T, HIHED Mo YRR Z FIV CIRE#RE%
115 LVRED pH ST V20 Y ¥k & 72 5 ATHENEDS 8 50 Mo OWRAS BUS IZREMEVRE FClE 2 5 2 & 7
5, ZORE, KENEERNEEZEZ LMD, £ 2T, Mo A DB Mo KA KD pH %
FEPEIC TS L TR < LER D B,

2.1.2 PZCOEMFE

PZC DA, m—F UV —2 R L —F 2 HN T To o, ARkdEE S H % Fig. 512, PIC D&
78 —% Fig. 6 [T IX UDIC MU (L L a =y A 120g 72T 7 5 22 |2&0 o7,
BHEFFKT T, HREAE NS - n-TFILo—TF )L 48g & 2-F /% ) —)L 62. 4g DIRATA
e 20~30 /3 CRd M7 Z 22 F Lz, Zhic kv, Wby ra=y AhoFE
D—HBA Y T aRF U EICERIND, KEER, RIBT T A% A A N NZHT 50CIC
IR U 1R L7, WRIZ, HAEANEORFPNL V-n-T F/om—T /L 24g LK 9. 1g D
REWIRZ 5~10 3T TR T Z 23T T Lic, ZRICE D A Y 7 aRF BT E
ST MK RE L Te G S ¥ 2. AHER, RIBT T X a %A A LR AHT 50~150C
F IR L7z, ML 200CRIFRTITV ., FREEIZIBWT L IRERIAREF L7z, 150 CIZB W T, 723
W7 F A aWNERIE Lik> TWAIEEEZFRE Lz, ARk L7z PZC BIBAIL, B/ 37 7 L7 5 22
I L, ERFHAK T CMBVLEE L=, 5507 PIC 1X, Mtk 24~48 A v ¥ o ORIFEICER
I Uiz, i o PIC ORI, F150g &7eoT=, BB D PIC EE % Fig. T I1RT,

2. 1. 3 PZC O Mo 35/ Bt SABR A %

AR LTz PZC DOPEREZ fERE T 272D, Mo A& /TRRERBR 21T o 7=, PZC & H M2 Mo WA /HTAfE
A~ U 7 2% Table 12737,

Mo A& FERIL. NaMoO, « 2H,0 ZAliAKIZEAME L . Mo—15mg/cem’ IZFHE L 728K &2 FIV v CTIT o 72,
TOLE MIFEEDOpHN T &725 X5 12M-HCL Z M LFHEE Lz, 2 Mo ¥&iE 10cem® & /34 7
NGELL, FDOHA~PICO.5g ZIRMUBEFE LTc, Z DA 7 /0% 90 CIZERE L 7= tHIR FL IR AR
(P~ MR DX41) BT 3 RERIRIE L7z, £ OBE, Mo IR & PZC 23 +4r8fih 35 & 51T 30
YRR U7, 3 R, TEIRRRER D S TAAZEH L, =|iE (25°C) TR LT, K
k. PICIZREAED Mo ZBRET D720, THVT—T ar&2i70, EERRERE LT,
S BT MIAKZE 10em® FREEIN 2 PZC ZWE L. £ O BB HIRE T I T —v a ARV BRE L,
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Z OEME R DS 50em® 12725 F TR LT~ 72, PZCIZWAE L2 Mo W EEZR T 5729,
Vel o> Mo &% ICP-AES (U5 H/FERTHY ULTIMA2) CTHIE L7z,

Mo ¥ARERER CTlE, Mo A& PLC DA S To/3A 7 /UIZ, Mo WHER Cd % 1M NaOH 10 cm’ %
WML TAT 272, ZO3A TV % 90°CIZERGE L7 iR Fz s ¢ 1 R fRIR L7z, £ DOFR, NaOH
& PZC 343 2 K 912 30 i ek U7e, 1 RERE, tEIREZRER D A TV ZEHH L,
EiR (25°C) ETHS LTz, e, Th T —v a X OISR L IR 2 BB L 72, &
5T, iK% 10em® BN X PZC 2 L. TOLBAREET h o T—va ik VRELE,
Z OEEE W ED 50em* (278 D F TR LT 72, PZC D DIREE L 7o Mo W B A2 R T 5729,
PeifHi o Mo &% ICP-AES CifllE L 7=,

2.1.4 PIC o pH EREBHBRS

PZC @ Mo R ERFZ 1T 5 pll DB Z MR T 2720, pH B MR 21T > 72, PZC @ pH
WAERHERAB~ U 7 A% Table 212737,

Mo Wi /ESBIERS 7~ PZC % 9 FFEYE(R L7z, ZAUE CTOMEN S, Mo 2 A S EHEE, Mo
W BN Mo VIR D pH ITIKAET 5 2 L 3o T 5, £ 2T, b7 pH 2 ET 5729, pH
Z 1~9 £ TELEET Mo iAW TR Z 1T o 72, F7o, #0 IR LIE/EREA1T 5 B pH
DB MR D120 WS /iR EA 4 R D I LT o 72,

F9°. Mo JEFEAS 15mg/cm’, pH A3 1~9 £ TOD Mo IR A 9 I L=, ZH 5D Mo ¥ 10cm’
Z Mo Wi /YRRIERs PZC DA STeA TA~GIRL, iR LTe, 2D 7% 90°CITHRGE LTz
TEE Fz e C 3 RFIRIR Lo, DR, Mo iR & PZC 234345t 2 K 912 30 /3 fRlZi#k L
7o 3 MR, TEEMZERE O A TAZEH L, | (25°C) T Lz, Humth. PICIT
KBAED Mo ZRETHIEDIC, THUT—a &7, EEREZRELEZ, S5, #lk
Z 10em®* BRI 2 PZC 2 Wi L, 20 EBAIRET T —>a VK VBRE LT, ZOEEE
AREN 50em’ (272 5 £ THER LIT - 72, PZCICWE L7z Mo FFEEZ R+ 5720, YRt
D Mo % ICP-AES THIE L 7=,

I Mo DIFFERZ GRS 272D, Mo FFRAEHE D PZLC DA T2/3A T WZ, Mo EBER T 5
1M NaOH 10em®* 2N L7z, Z DA 7 v% 90CITFRE L - HIRFL R ¢ 1 BEREARIE L7,
ZDOFE, NaOH & PZC 3 FrBefild2 X 912 30 plc b L7, 1 Witk (EIRAZIERERD /N A
TR L, IR (25°C) £ THIm LT, mtk, 7007 —3 a X0 AR & ik 2 [
W LTz, S5IC, #lik%z 10em® FREENNZ PZIC 286 L, T O EBREET 1T — 3 1T
FVBRE L, ZOREEZ2IRED 50em’ (272 5 F THHK LIT > 72, PZC 22 HEULL7- Mo &4 5
H 57, Wikt o Mo &% ICP-AES THlE L7=,

LROEEE 4 ARV R LATV, pH OFEEFHAE LT,

2.1.5 PICOYHA U I 1EEBREREE
pH BB EERERBR DFE R 252 1 ¢, P E I pH 7. B 5 IE pH 2 @ Mo I&ik & F V>, PZC
DY YA I NNERERRBR AT o 72, PIC Z WU Yo 7 VMR ERER~ N U 7 A% Table 3 1Z
R,
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pH 7 Je O Mo JJE7Y 15mg/cm® O Mo ¥k & FHHL L7=, Z 0 Mo YUK 10cm® & /3 A 7 /L~FrHLL
ZDH~PZCO.5g ZUM U LT-, T DA T v % 90CIZERE L tEIRZ AR C 3 REfIR
L7, EORE, Mo WAk & PZC M+ 8fih 925 K 512 30 I Hidh Uiz, 3 etk (HIRLE
WNOAAL TR L, iR (25°C) £ THM Lo, Knmtk. PICITRWAED Mo #FRET 5
eIl THVT—Yarzftvn, BBRRERE L, S 612, MikE 10em® FREEI X PZC %
Wik L, T EBRRET T —a il k VBRE L, 2 OBEL 2IKEN 50em’ 1272 5 %
THR LAT 572, PLCITHAE LTz Mo AR T 2720, Wik o Mo &% ICP-AES THIE L
72

RIT Mo DIHFBER OB EZIT T2, £T. Mo RS E D72, Mo WA F 7D PLC 3 A -T2
XA T T, Mo IRBER Td 2 1M NaOH 10 em® 2RI L7z, Z DA 7 v % 90°CIZERE L= 1HIR
REARERTT T 1 BRRIRIE L7z, ZOBE. NaOH & PZC 2343 fid % X 512 30 Sy Lz, 1
REM %, TEIRFRES DA TV L, =i (25°C) £ Tl Lz, mtk, Tho 77—
3 N KD RAER LRI A ERBE LT, S BT, MikE 10em® FREEI X PZC 2L, 0k
B ET T —a Ak W RE L, 2 OEELZ £IEN 50en’ 1272 5 £ TR LT > 72,
PZC I BIEML L7z Mo AR T 272, WElFiH D Mo &% ICP-AES THIE L7z, iV T, B
EREL LT, pH 7Y 2 RO Mo HEFEN 15mg/cm’ O Mo IWiE AT L=, Z 0 Mo ¥&iE 10cm® & Mo
W /ERBET PLC DN ST TIOU~GIRL, 1R LT, ZO3 1 7V % 90°CIZERE L7 fHiR
PRES R C 3 BEREIARE L7z, T OB, Mo IRIR & PZC 23+ 8fid2 X 512 30 B L=, 3
REM ., TEIRRCERER D DA TAZEH L, =|iE (25°C) F THm L7z, fumtk, PZC TR
D Mo ZBRET H1-DIT, THYT—arx2i70, EERRERE LI, SHIT, #lik%E 10cn’
FEFENNZ PZC VRS L, O BB ET T — a VX VBRE LTz, ZOBEL 2EEN
50cm’ (272 % F Tk LIT -7z, PZC ITHWAE LTz Mo &R MHT 5720, VKT D Mo &%
ICP-AES CHlliE L7z,

ERED Mo ¥ HE - HYCEEEA 11 Bl VIR LITWVD, U A 7 AR fERd Lz,

2. 2 PTC %t AE
2.2.1 PTC® Mo RFE/BHMEA H=X L

PTC X, FHZ L A_N—R L LEHETHY, ZOFZHEAE LTS E Ra s L iER Mo
G A h Lo TS, PIC DREEA Fig. 8 ITR7,

Mo D AEAEIL, pH % 4 FREEICHHHRL L 72 Mo EHRIZ PTC Z EHERIN LIThiv D, Mo W5 Ktk
X, RDIT, PTC D 7 v 2 % VBN DS IK R Sdu, F 4 VR BlZide e ¥
NWEENERT D, I, ERLIZE REX I V50 Mo0 ICEBREND Z 1LV Mo AT
%o PTCIZWAE L7 Mo Id, NaOH #HRIC K D isBET 2 Z & A T& %, Ti-MoO, #5573 NaOH 1T X D
Ti-OH fE A ICE XD 5 Z LIT XKV M0, DN EHET 5, PTC ~D Mo WeAg A 1 = X L% Fig. 912,
PTC 725 @ Mo {5 A 71 = X 1% Fig. 10 IZRT,

PTC & PZC [FIERIZ, Mo TRERR (ISR A 2 /K P ERAFS 2 2 LT XK D | ZEMIC Ti-OH K& 23 Prdr
END, HEET DED Mo IO pH ZEEMESAFIZT 5 Z & Tlo ZHIEENFIREL 725,
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A L72 PTC ~0 Mo B Tld, Fig. 11IZ7RT X 91, Ti-OH BAWEY A MIRbEEZS
b, 2T, Mo VEHER » DWAE RO FIRZBE T Mo WAEY A L7225 Ti-0H 2 RIFT D2 &
T, Mo DFMAENFREL 725,

PTC O Mo WEAE BUSIBIRIL PZC LR TH D, £ D7z, PTC b Mo WAFI, MRIESME T Tl 2
HEEZHND, Fig 9 \RTEY | PIC 1, AIASAE ST b Mo HEHEIBEME & 1372 5720, 2
DIz, FRINC Mo VIR A TEMEIC L TBL BERH D, 0T L%, FE LT PIC~0 Mo FFR
ICBWTHRKTH D,

PR A RFIC 350 T FIRRAE O Mo Vi AN CORAR BRI 24T 5 LRI pHART A0 U M L 725,
ZAUE, R0 PIC 35 Mo ZVREET BT L, BrE L & u7ed» - 7= NaOH A3 PTC £135 L
TS TH D, ZDIZ0, WA DBRITIIARM PTC ~DOWAERF L D b Mo ¥ D pH 2 & 5
ICBRPEIC A LT < BB B B,

2.2.2 PICOEMAE

PTC OERIE, =& V= KL —FZHWTITo7z, PIC DERK T v —% Fig. 12 |[ZR7,
XD REE R D F X =T AT b TA Y 7RRFY R 142 1lg 27237 T 2aic&Y LY
BT CT1-7 % 7=/ 66. TIgliIMN LTz, ZAUTKY ., 4 Y T aRFHEO—HNRT FF U HEITE
s, WIC, MK 9.0g &7 m/) ) —/L 78 13g ROMERE 1.82g IRG LT b D& g7 Z
A2 2Z@ oL VIEIMNT 25, ZHICE Y SEHEIT/NS <720 | B KSRZRE < Z &3 T
& BIKGIRIED A REIE 2 BRI MUK S CT&E D, 2 2T MUKIFIK GRS 2 721
WINLTWER, MKOHRZIRINT 5 & ABITMKGRREZ > TLE D, £ T, ke 7m
R =V ERFIL, 6T, AN 2 Z & CHRUSEE 2/ S < L, 272 MK iR % B¢
Wh, IHIT, MK 6.3g & 2-F m N —)L 30. 05g DIEEW) Z I LINK 3 fg#a & 24T - 72,
JE T T 90CE TMEAL THEA 2 ST ORI 2 FrE L, bz PIC I, Bk, 24
~A48 A L2 DRIEITEIS T Lz, BR300 PTC OULEITH 60g & 7272, B4 D PTC 5
H % Fig. 131”7,

2. 2.3 PTC® Mo RE/AMHRS &

B L7z PTC OMEREZ GRS D 726D, Mo A& /SHERBR 21T > 72, PTC Z JHWV T2 Mo WA / Vst
B~ U 7 2% Table 4 1277,

Mo A& FERIL. NaMoO, « 2H,0 ZAlAKIZEAME L. Mo—15mg/cem’ IZFHE L 72 ¥FiK &2 FIVCTIT o 72,
ZOEE MOIRED pH N 4 £ 725 X9 12M-HCL Z RN LFHEE Lz, Z D Mo ¥R 10cm® & /34 T
NGELL, ZFDOHA~PTCO0.5g ZIRMUBEFE LTc, Z DA 7 /0% 90CIZERE L 7= tHIR FL IR AR
G 3 IERIRIE L7, ZOER, Mo IIK & PTC 23+ #efih 32 X 512 30 3o i L7, 3 WEfH
%, EIREIREN O AL TR L, |iR (25°C) £ Tl Liz, sk, PTC ICREE D Mo
ERRETDHEDIC, THUT—va w0, EBRRERE Lz, 52, #ikE 10cm® L
Nz PIC Wi L. E D LA ET T — a KV RE Lz, 2 OBEE 21 &N 50cm’
(272 % F TR LT 2 72, PTC 1T A L7z Mo W & & FLH T 5 720 el o Mo &% ICP-AES
THIE LT,
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Mo FREERABR TiX. Mo AW D PTC DA T2/ 3A T /WIZ, Mo B Td> % 1M NaOH 10cm® %
WML TIT o7z, ZO3A TV % 90°CIZEE L7tz ¢ 1 R fRIR L7z, 2 OFR. NaOH
& PTC 23 +43#fih 32 K 512 30 3 i ek U7e, 1 RERE, tEIR LR D 31 TV 2B L,
EiR (25°C) ETHS LTz, e, ThH T —2 a X OISR L IR 2 BB L7, &
5T, MikE 10em® FEEEN X PTC 2 L. TOLBAREET hoT—va ik vRELE,
Z OBEE LR 50em® 1272 D F TR LT 72, PTC BRI L7 Mo WA EZ R 5 729,
PeifHi o Mo &% ICP-AES CifllE L 7=,

2.2.4 PTCOY Y41 U I ERERRERSE

WIS F I pH 4, FFWE AL pH 2 O Mo IR & FAW = U YA 7 VR BR 21T o 7=, PTC
W) A 7 AR ER~ N U 7 A% Table 51279, HWREH O Mo iR D pH 1X, PTC
N PLC & RERDZEEB Z R EE R, pH 2 & LT,

pH 4 K O Mo JEEEAS 15mg/cm’® D Mo YRR 10em® % /3 A 7 )L~47H L, £ DH~PTC 0. 5g Z #iN
LB L7z, O3, 7% 90°CIZEEE L 7= TEIRRLERER 1 C 3 RERIIRIE L7z, Z OB, Mo IR
& PTC 23+ 32 K 512 30 3 ik U 7o, 3 REfE, tHIREZREs D 31 TV Z B L,
EiR (256°C) ETHM LTz, Humtk, PICITRIRAED Mo ZRET D012, THVT—va v
ATV, BEEREAERRE Lz, 51T, #MKEZ 10em® FREMZ PTC 23 L, =0 LA ET
N T—ra AL VBRE L, ZOBEEZRIRED 50en’ 12725 F THUK LT o7z, PTC 12
FHLI Mo AR IMT 2720, Ve o Mo &% ICP-AES THIE L7z,

RIT Mo DIEBER OB EZIT T2, £T. Mo ZWHESE D720, Mo W& 7D PTC DA -7z
XA T IZ, Mo IRBER T&H 5 1M NaOH 10em® ZWIN L7z, ZD/3A 7% 90°CIZEEE L7 1HiR
WP T 1 BRRIRIE L7-, ZOBE. NaOH & PTC 2343 fi4 % X 512 30 sy Lz, 1
REM %, TEIRFRES O NA TV L, | (25°C) £ Tl Lz, mtk, T Hho 77—
3 N XD RAEA LRI AE B BE LT, S B, MikE 10em® FREEI X PTC 2% L, 0k
BT T — 2 AT VERE Lz, 2 OfEE 2N 50en® 1272 5 £ TR LIT-> 72,
PTC 2B [EMN L7z Mo AR T 2728, YEAHK T D Mo B % ICP-AES CTHIE L7z, FHRE#RIEL
L C. pH 2% 2 KON Mo JREEZY 16mg/cm® D Mo Wi S L7=, Z @ Mo &K 10 cm’® % Mo W75 /1A
BEGE PTC DN Te A TGHL, LTz, 208, 7vZ 90CITERE Lz Bk o es 1
T 3 RFRIMRIE L7z, & DBE Mo VAR & PTC 234389~ 2 X 512 30 /3l fibfh Uiz, 3 R,
THIRFLEERR N DA TOVET L, iR (25°C) F CTHum Lo, Huntk. PTC REAE D Mo % Fi
ET DO, THhUT—va 2470, EBARRERE L, S HI2, #iKk%E 10em® FREN X
PIC Z¥if L. TDOLEBARKET H o T—va Ak VRELE, ZOEELZ 2EED 50cem’ |2
725 F THUR LAT o7z, PTCIZWAE L7z Mo AR T 5720, Vi o Mo &4 ICP-AES Tl
E L7,

RO Mo B AEREREAR 11 BV K LATV, U YA 7 AR LTz,
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3. BEF N ZAVEREAOLR Y FREHE

FRETE Mo 3Bk &2 W27l » Rkl & LT Mo WA A D Mo Wi /*"Te YEBERFIE R VY Y1 7 v
MR D 2O DORBREIT o 72, Mo WAEHD Mo W5 /""Te RHERER 7 1n—% Fig. 14 12, Mo W%
BHRIOV YA 7 WEREGRRER 7 0 —% Fig. 15 127,

3.1 PZCoky FRERAE
3. 1.1 PZC ® *Mo IR7%E/*"Tc BBt R A%

AR 9D Mo WA % 2 FEEEYENR L7, PZC KON Mo 2 Wi /IR S ¥7= U Yo 7 VBRI PZC

(LA Re-PZC L IES) Th D,

RIS, AT AZ VRS IEr 2 — (LI, INNC) &), ) 12T *Mo (Mo) #ik
U L7z, 2 OO Mo JREEIE 20mg/cm®, JSTREIREEIX 1. 2MBa/em® KON pH (2 7 Th o7z,

Z D Mo (Mo) ¥ pH Z T2 Mo W& AN Ao CHiFE L, 3Bk 24T > 7=, PZC Jx U Re-PZC
Z T Mo W ag /P Te TR~ N U 7 A% Table 6 (2737,

(1) PZC

NNC (2 TR L 7= Mo (Mo) ¥&WE 15em® &2 /77 AR =7 T ZAa~4yH L, ZDOH~PIC 1g
EUWMUEE L, ZO=A7 7 2a3% 90CICRE L-HIEEEE (Fisher Scientific
Isotemp) H1°C 3 KRR L7z, ZDEE, “Mo (Mo) ¥FIK & PZC MB+43HEfid 2% X 912 30 /3 fe
(IR U 7o, 8RR, MEIRTRERND ST T 2z L, 5 oM L, iintk, PiC
IZRBED Mo (Mo) HIRETBI-HIC, THLT—3a &7, FEREERELE, &
HIZ, MK%Z bem’ FEEEAN R PZC Z¥EH L., 2D LEARKET T — a VIRV RE LT,
Z OEEAE IR 50 em’ (1270 5 F THuR LiTo 72, PZCIZWAE L7z Mo (Mo) EZHEHT 2
T2, Vel D Mo FUSTREIREE 2 HIE Lz, Waftk., “Mo (Mo) ZWA& SH72 PIC %, #liKk%
fEALC, RV 7r L8l T MIHE Lz (BIBE, PZC 1T A ERES) , “"Te OWEHEDHT
Hefif e LC, 7T DWEBEHR &[T 0. 9% AFAIEK 12en’ REZBEK L-, ZHhud, 77 A
FRHEE TITAER LT P"Te ROREAED PMo (Mo) ZERELALT 4 a w2 BR DD
ECH D, ZIHEIEICBVTIAE Lol T b FeHEIR K OVERR B K A 5 8 7o 2R DY 50 e’
272D L HFREE LT, PICIZE LT Mo (Mo) BEZFEMT D720, Z OEIKOSTHERE %
HIE LTz, 717 DMERD D —BAARGE L2, “"Te DBREZAT o 7o, WHEHREIX, PIC U T A
IZRF LT, WEERE 3em®X 4 [BIEIR L, AR L7z *"Te 2L, 2 ORBEHRIEEZ S 512 3
A, %) 24 BEREICIT o 72, ""Te IRBER 2RO D720, e IHIRO—H %2> 7V v 7 LIk
SHREIRE A E Lz,

TFTREIREE DOWIE & LT, Ge YA 2E (Burisis measures f1# EGPC30-185-R) % A\
Te o~ AR SARIEZAT o712,

(2) Re-PZC
NNC {2 THREL U 7= Mo (Mo) 598 15em® TN IMHCL 4. 0cm® 2 5 A=A 7 5 2 a~43H L.
pH 2 ® “Mo (Mo) ¥k ZHELL 7=, Z D Mo (Mo) Wik % Re-PZC M Ao 7=/3A 7 JWHRIZERIN
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LAZ YV —bSEDH, ZORT V=2 =7 T Aa~{ ML, ZTO=A7 T Aa% 90CII
E LT MBI FZ AR T 3 R L 7o, £ DER. "Mo B & Re-PZC 23 -F43#fih4 % & 512 30
SYEECHRE Lo, 3 R4, TEIRFEER O A7 7 A az i L, 5 ik Uiz, Bintk.,
Re-PZC IZRWEAED Mo Mo) ZHIRETH-OIC, THUT—a &7, EBRREEREL
Too EHIT, MiKZ bem’ FREENN X Re-PZC ZVEF L, £ LIBAHKET T — a Al EY
brE L7z, ZOEEZSIREN 50 cn® (2725 £ T LIT> 72, Re-PZC ({ZW7E L7 Mo (Mo)
BABMT D720, BROBTEERE A WE Lz, HiE#%. “Mo (Mo) & W& S 72 Re-PZC
MK EFERLT, A e Ly lh T MR Lz (LB, Re-PZC 117 A EIES) , *'Tc
DOIRBEORTHENF & LT, BT MMTIRBER & R U 0. 9% A &HK 12en® BREAZ WK Lz, 21
X, W T LFTEFE TITAER LT "Te KOKREED Mo (Mo) ZErELaAVT a2z
H10DETH D, ZNHHIEICBWTRAE LD T AFER R CVEEEEKE G D20
HRDS 50 em® 12725 K HF#E L7, Re-PZCIZWAE L7 Mo (Mo) W &Z T 5720, Z D
ROB BRI 2 WE Uiz, 77 AMERI S —BAERGE Ltk “"Tc OFEBEZ1T o 72, Vel
YEIZ. Re-PZC H1 T ATkt LT, AHEK A 3em® X4 [A@IK L, AR LT "Te Z21RBEL 7=, D
WHEEEZ X 512 3 [\, K 24 BEREEIC T o 70, "o IEBER A2 RO D728, “"Te W HIK O—H
) T LU REIREE A E LT,

3.1.2 PZICOY) Y41 U ILEBRAE

PZC ZHWT, U A 7B E1T 72,

F9. Mo (Mo) W /*"Te WHEZTTV. Z D PZC 235, *Mo (Mo) Z ¥AHE - [RIX L7=, &KIZ,
*Mo (Mo) D3 L 7= PZC Z VTR “Mo kA5 /*"Te YEHEAZ 1TV, S 51T, Mo (Mo) A ¥kt - [B]
WUL7z, PZICZHW Y A 7 Vilklii~ R Y 7 2% Table 71T,

NNCIZ CTHHRL L 72 Mo (Mo) IR 15em® 2 H T A= 7 T 2 a~Gl L, TOH~PIC1g &
WML LTz, ZO=A7 T X2 % 90 CITRIE LI EIRFZ R T 3 B R L7z, £ DFR,
Mo (Mo) V&R & PZC 2313432 X 512 30 /0 ik L7, 3 WREfIfL, THIRRERER D = A
77 Az L, b Mk Uiz, fth. PZCIZRWEFED *Mo (Mo) ZFrRET H70HIC, TH
YT—va yETY, EBARERE L, &2, #iKkE Sem® FREEM X PZC ZVEEL., T D
EBBIEET T a R VRE L, ZOEEEZ 2D 50en’ (272 5 F TR L{T-
7o PZCIZWRAE L7z Mo (Mo) A HIT D720, Vel ORI 2 IE U7z, Y, “Mo
(Mo) %W &7 PIC %, MikZMHALT, NY 7oL il T ACHEE Lz, e DR
BERTHERR & LC. 77 DCIAEER LRI U 0. 9% /EFAMIK 12en® REZ @K LT-, Zhid, b7
LAFHEE TITAERK L "Te ROKREED Mo (Mo) ZrELaLT 4 ar 2Bz 57200
ECh D, ZNOLEIEIZBWTHAE LN 7 AFRER L VAR EKEZ E D22 50 cn®
272D X OB LTz, PZCITWAE L2 “Mo (Mo) HEA RN T D72, Z DOUSHK D KU RER %
E LT, BT MMERDN D —BARGE L2, “"Te OEBEAIT > 72, IRBEERAEIX, PZC I T LITH
LC., BBER % 12em® IR L, AR L7e *"Te Z85HE L7z, *"Te IRBER 2RO 57, e
WD EY TV 7 U e 2 & LTz,
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e YRBERS O PZC 117 L XD IM NaOH ¥R 20 em® & AW C =/ 7 7 A =32 PZC & [EIX L 7=,
D=7 T A%k 0CITRE LBz a1 T 3 Refflfrild L7z, £ OFS. IM NaOH ¥ &
PZC 34542 K 91230 /0 (St U7z, S #% IR ge b A7 7 A a2 B L,
5 AR Uiz, Jht4. PZC D BIEHEEL 72 “Mo Mo) Z BT 5=, THh T —3 a v &1T
W, BEREERE L, X612, fiKkE bem® FREEN % PZC 2PeiE L. O LB ET 1
Ty a KV BRELE, ZOREELERED 50em’ 12725 F THNKE LIT - 72, PZC 7O IR
L7z Mo (Mo) EZFMT D78, Z OWIRO e 2 HE LT,

Ut A 7 W E R T D720, Mo (Mo) ¥#HEFL D PZC (LA, Used-PZC &FES) ZJHWT,
EREFIEIZ XV B Mo WA /*"Te TR OV Mo (Mo) YAHE « B AT o 72, HRBRAEITH £ TOD
M, Iz <T®, Used-PTC XV = hOIREEIZL, =A7 7 AaNTHRE LT,

3.2 PTICHKy FRERAE
3. 2.1 PTC @ *Mo IR7%E/*"Tc BEt R A%k

ARER 9D Mo WA % 2 FEEEYENH L 7=, PTC KON Mo Z Wi /IR S87- U 1 7 LRI PTC
(LA Re-PTC L FES) Th D,

BRI S . NNCIZFRWT Mo (Mo) IR 2 YEfi L7z, Z DWIKD Mo JEEIE 20mg/cm®, fiX
SIREVERE 1T 1. 2MBa/cm’® R ONpH X 7 Th o7z, ZD Mo (Mo) AWK D pH % 3% Mo W5 AT
BB THEL, RBRZ1T-7-, PIC KO Re-PZC Z 7= "Mo A5 /*"Te IR~ ~ U 7 %
% Table 8 IZ/R9,

(1) PTC

NNC 12 CTHAHL L 7= Mo (Mo) Y& 15em® KOV IMHCL 3. 3em® 2 40T A=A 7 T 2 a~43E L,
pH 4 @ "Mo (Mo) WK ZFHM L=, ZTDOH~PIC lg ZIRMLEHE LT, ZO=ZfA 7T A%
90°CIZRRE L7 tHiR R 1 ¢ 3 RFffRIE L7z, T OB, “Mo (Mo) &K & PTC 23-+3Hfihd
% X 91T 30 gl idee Ui, 3 Wpfite, MHIREEERN O = A7 7 2azBit L, 5 fln L
Too . PTC IZREAED Mo (Mo) ZFRET HIDIZ, THoT—a &7, EER
WRERE Lz, 5|2, #ik%E Scm® FEEEN X PTC 21 L, T O LAWK ET hoT—va v
WZEVBRE LT, Z OBREEZ 2UED 50 em® 1272 5 F TR LIT - 72, PTC 12745 L 7= *“Mo (Mo)
BERHT 720, PR OB RERE ZRIE Uiz, YEiFtk, “Mo (Mo) W35 X7 PIC %,
FAKRZEHL T, R e L8 7 ACFE L (DI, PIC T A EIES) , *"Tc DU
BEDRTHENG & LT, BT DB & R U 0. 9% AEF &K 12em’ FREE 2@k L1z, Zhid.
BT LI E TITAER LT “"Te HLORIEED PMo (Mo) ZBrELarT v a a8z 57
DOBETH D, I DEEICIBVTRAE L2 T AFHIR K OVEFLE K % & 8 1= RIRIR M
50 e’ (2725 K 9 FHFE L=, PTC (ZWE L7 “Mo (Mo) EZHMTH720, Z DIRIED e
BEZNE Lz, 77 LMMERN S —BARE Lizth, "Tc OWEBEEZIT- 7=, REERIEIL, PTC
717 2Tk LT, WEER A 3em® X4 [FHEIR L, B L7z ""Te ZEREL 7=, 2 OWHHREL S 6
(23 [El, 24 FERICAT o 72, "o IRBER 2RO 57, “"Te IEHIRO—H %7V v o7
U B BER B A E L7z,
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(2) Re-PTC

NNC (2 CTHASL L 7= Mo (Mo) VAR 15em® KUY IMHCL 4. Ocm® % 7 A =447 5 2 a~43E L,
pH 2 @ “Mo (Mo) ¥WRAFH LT, T D PMo (Mo) WK% Re-PTC S Ao 7oA 7 VHRIZ RN
LAZYV—bSHEDH, ZORTV =2 =7 T Aa~{ ML, ZTO=A7 T Aa%x 90CITi
& L7 EIREZ AR T C 3 RFEMRR L7z, EOBE, “Mo (Mo) ¥R & Re—PTC 23 +/p#efih 425 L 9
(230 Sl BEE Lz, 3 RERI%E, THEMERE O A7 T Aa 2 B L, 5 Rkam Lz, ik
W, Re-PTC IZRWEAED Mo (Mo) Z#BRET HI-DIZ, THYT—a &7V, LEREE
PR Uiz, &512, MKz Sem® FEEMZ Re-PTC 2¥EiF L, TOEERERET H T — 3
WXL VBRE L, ZOEELRIKEDN 50 cn’ 1272 5 £ THuR L1T - 72, Re-PTC (W35 L 7= Mo
Mo) EZHEMT D720, RO BIREIREZE LTz, WEE. "Mo (Mo) ZWAE S E7
Re-PTC %, #liKZMHL T, AV FrE L @y T AcmHE Lz (LK, Re-PTC 717 A LI
5) o Mo OFEBEOHTHEN & LT, BT MMIEBEKR & R T 0. 9% AP AR 120m® FREE 4 @ik
L7ze ZAUE. BT AFEETITAERLE T LOERBEED Mo Mo) ZrELaLF 13
aVEEZDIZDOBETH D, TNHBIEICBWTRAE LD T AFREIR L OAHEAEKE
GO TN 50em® 12725 K 9 FHFE L7z, Re-PTC IZWFE L7 Mo BEZFHIET 5720, Z DK
ROB BRI A2 WE Uiz, 77 AMERI S —BA&ARGE L7tk “"Tc OREBEZ1T o 72, VB
YEIZ. Re-PTC H1 T ATkt LT, AHEK A 3em® X4 @K L, AR L7 "Te Z21RBEL 7=, D
WHEEMEZ X 512 3 [\, K 24 BEEEIC T o 70, "o IEBER A2 RO D728, “"Te W HIK O—H
) T U REIREE A E LT,

3.2.2 PTICOY) Y41 U ILEBRAE

PTC ZHWT, U WA 7 B E1T 72,

FT. Mo Mo) WA/ "Te IWHEZAITV, Z D% PTC 205, *Mo (Mo) Z¥HIE « [FIX L7z, &IZ,
Mo (Mo) A3 EEHfE L7z PTC Z JHVVTHREE Mo WA /*"Te IREAZ TV, S BT, *Mo (Mo) A ¥5HfE - [A]
W L7z, PICZHWY B A 7 Viklii~ MY 7 X% Table 91T,

NNC (2 THREL L 72 “Mo (Mo) ¥AHE 15cm® B ON IMHCL 3. 3em® &2 5 A= 7 5 2 a~43H L,
pH4 @ PMo (Mo) IRIEAFBL L 72, TDOH~PIClg ZRMLEHELT-, ZO=ZfA 7T 2A23% 90C
(ZERE L 7= (EIR LR C 3 REREIRIE L 72, T DR, “Mo (Mo) AR & PTC 23-+3#fikd2 X 5
(230 3 HBEE L7z, 3 MRS, THIRFZIRES D “ A7 T 2z U, 5 o fiin Uiz, i
% PTCIZRWAED Mo (Mo) ZBRET D7D, T H T —v a U&7V, BBAEERE L,
S B, MiKE bem’ FREEMN X PTC 2V L, 2D LERRET o7 —va X VBRE LT,
Z OEMEE WL ED 50em’ 2705 £ THUR LITo 72, PTCIZWAE L7z Mo (Mo) EZHEMT 57
| VIR DR RERRFE 2 [ LTz, Y%k, *Mo (Mo) Z Wi SH7- PTC 1%, MikZFEH L T,
R I LI T MIFIE LTz, "Te OFEBEORTHER & LT, 717 AMMTEBER &R T 0. 9%
AR 12em® FREZBIE LT-, ZHUE, BT AFREE TICAER LT “Te ROEREFED *Mo
Mo) ZFREL VT 4 v a v B BIDTOOBIETH D, THHEIEIZBWTHAE LD T A
TP K OVAEBR AR K & & W - BFRIEDS 50em® (2725 K H B L=, PTC IZWFE L7= *Mo (Mo)
WERELZRET 2720, ZOEROBEISEIREZTE L1z, BT MMERD D —BARE L=,

,10,
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e DYSEEZAT - 77, WEEERIEIZ, PTC I 5 AT LT, WEEK % 120m® @K L. ZERE L7= 9Tc
EURBEL 72, “"Te IWHERZRD D720, "o WHHIR O —E8 &Y 7"V o 7 USRS REIR I 2 I E
L7z,

9nTe YsHfER% D PTC 51 A X 0 IMNaOH ¥ 20em® 2 W T =447 5 2 a2 PIC |l L=, =
D=7 T A2z I0CITHRE LI HREZE T T 3 ReffRE L7z, £ OFR, 1M NaOH ¥k & PTC
A8l 2 X 512 30 r o fih L7, 3 e, EIRZEEEN O = A7 7 A aZ L, 5
Sy R Uiz, %, PTC 2> BYEEE L 72 *Mo (Mo) Z[FIIN T2 7212, T H T —3 3 Y &EFTU,
AR ERE LT, EHIZ, MiKE bem® FREEMNZ PTC ¥ L., €0 BEARRET 1T —
ailkVBRELE, ZoORMEEZRIKED 50em’ IZ72 5 £ TR LT 7=, PTC M OIREEL -
Mo Mo) BEAFHT D720, Z OEIK D HERERREE 2 JIE Lz,

Ut A 7 W E R T 5720, Mo (Mo) #HEZ D PTC (LA, Used-PTC &FES) ZJHWT,
FERHIEIC X0 B Mo WA /P Te VBN TN Mo (Mo) AR « RN Z1T o 72, RBREZITH ETOD
M. HZ B <72, Used-PTCIZ Y = FOWRFBIZ L, =7 7 A aNTRE L7,

4. RIS Mo ZRAVE=REFROFEARER

4.1 PIC OFHERBRER
4.1.1 PZC 0 Mo k% /ARABRIER
PZC % FH M= Mo W& aklRRG SR & Table 10 (27”4, A EIGHA L7z PZC 0. 5g (Zxt3 2% Mo D As
EIT111.3meTh oz, WAEAH 1g Y=V ITHE TS5 L Mo WAF &I 222. 6mg TH D,
PZC Z H 72 Mo TABERRBARS S 4 Table 1112”89, W& L7z Mo 111. 3mg (2 L, ¥WHEEMI L
72 Mo 1% 101.2mg T&H V. 90. 9% DEILER L fp o7z, ZOFEREMNS ., 1 MNaOH Z FRIN L INZLER
THZEITED, RNTEHECTE L 2 B bNE R0 T,

4.1.2 PZC» pH EEHEAHBRER
PZC O pH E 8RB B4 Fig. 16 12, FRAERD Mo I O pll 2k % Table 12 1T777,

Fig. 16 [Z/R98Y . Mo ¥ pH 73 6 LL L DG, FAE Mo S LW Z & 2R LT, %
7=, pH2 LA FCIL PZClg 4720 200mg LA EFFAE L., #IHHOWEZICITVME L 72> 72, Table 12
WRTIEY . BRER ORI (PZCHo FEHR) @ pH ZHIES 25 & HEfii L7z Mo ##R D pH 7% 6 LA
TR UL D, ZDT EDS, PIC ~D Mo B E ZAT 5 BRIE, Mo IR A erElIC 45 %
BRDHDHZ MR LTz, o, BRAEEIT, BREE HFRAELHVIRLTHIZE A EEBA RN
ZENRABINE IR o7z, L, pH1 Tk, WRIRINZICIERDBF BT 22 206 Mo A
VAFZ U PRI TWD EEZXHD,
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4.1.3 PICOY) B4 U L EHERBHBRER
PZC 2 T U B A 7 WPEHERSRRBRIE SR & Fig. 17 X O Table 13 (Zn9, REEH D PZC 1g 4
720 200mg AiffE D Mo 235 LTc, WBlE/ WS EEA D IR LT 7223, Mo WA &id R & < i
T5Z & bH7a<, 200 mgHT#E THERE L7, Mo [EUNEIX 7 ¥ 7 /LB £ TI& 170 mghifg THER L T
WHN, 8 A ZNVEBBETIKR T RA LN, 4%IT. ZORKIZOWTHRAET 2 0ERH D,
Fro. WAEAIOREERRIZ, YK L@%&%/«E%EEME E2FE L Wbz ond, /et
o T,

4.2 PIC DHFHERBRER
4.2.1 PTC D Mo 35/ AARKER
PTC % FHV M= Mo W& aklRifG SR & Table 14 (Z7R"d, A REIGHA L7z PTC 0. 5g (Zxt3 2% Mo D As
X 104.5meTH o7z, WAEA 1g Y=V ITHE TS5 L Mo WAF &I 209. Omg TH 5,
PTC Z HIu 7z Mo ¥afEakiBRns S 4 Table 15 (Z/”9°, W5 L7z Mo 104. bmg (Zxf L, #BEMEIN L
72 Mo 1% 94.3mg TH V., 90.2%DEILER L fp o7z, T OFEENS . 1M NaOH ZHshn LN
THZ LT, RNTEHETE L2 LN E RS T,

4.2.2 PTCOY B4 /L EHRBHERER

PTC Z W= U B A 7 WPEHERSRRBRIE SR & Fig. 18 & UF Table 16 (27”9, REEH D PTC 1g 4
721 140~200mg FREE D Mo 23 LTz, WBt/ WA ERIE AR VIR LIT o723, Mo WA &iT, &
A T NVTEEPRBLONTZ, VYA 7 VEEOEINT X 513> 7o, Mo BIETX 10 A
7 VH E T 130 mgAife THER L TV DM, 11 A 7 VETIRFR R b, 1294 27 VP
DEAEZAT > TV WD — OB D7) Mkt L TR T L T O I TE 2o 7,
SRBITY YA ZNVEEAE ST 2 LIS K VR AR T A UNER D D, Flo, BOIKLOWE/
WHEZ X 2@ ORI R 6553 PIC OF LWEMBIT RO, et 2 k> T,

5. REF N ZAVEREAOLR Y FREBKRR

5.1 PZCHy FRERFER
5.1.1 PZC M *Mo IR7E/“"Tc BEHARER
PZC KON Re—PZC Z VM= ®Mo (Mo) W53k #E B4 Table 17 IR,

(1) PZC
Mo (Mo) YRR D *Mo (Mo) HAS 300mg THUFAEIX 18. 2MBq TH ¥ . Pl O FEHEIK D
HHHEDS 3. TMBg e TN 0. 4MBq Toh o722 & 025 *Mo (Mo) Weig &l 231. 4mg/g-PZC Toh -7,
PZC % F\ = P"Te VBSR4 Table 1812, *"Tc IABER D “Mo % Table 19 (2, “"Tc VA
707 7 A% Fig. 19 1T, ARBRIZI W CTEBERIT 25, 2~32. 4% SRWVEEZ R LT, &
BERFMEE LI, WBET R 7 7 AV D LI 1 7T 7 v ay (0~3em’) IR E—

,12,
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INBHY, F2TT v ay 3~6em’) LFETOE—7 XKL 2572, “Mo (Mo) 23AHlidy &
LT3MEBADINFL DI T T2 ar (6~9em®) (2 P"Te DHEIZKT L 8. 63%IEA L
TV, ZRHDRERNG, HEINF U TIZBWTEHE L EKWNE2 777 a v 2EINT S Z &
W2 &V EHIEED ""Te WK Z R b5 2 & iR LT,

(2) Re-PZC
Mo (Mo) D Mo (Mo) A 300mg THUHEEIX 18. 2MBq T V) | BEAHE K O FeIEHK D
HHHREAS 9. 3MBg & TN 0. 5MBq T o722 &35 “Mo (Mo) W5 &l 139. Tmg/Re-PZC T - 7=,
Re—-PZC Z FH\ 7= 9"Tc ¥REfE=R % Table 20 2. "Tc RBEK P D Mo % Table 21 12, ""Te
Wt 1 7 7 A V% Fig. 20 1239, ARRBRIZIW THEBERDS 63.8~83. 0% % 7~ L7z, WHEFRF
PEE LT, BEET R 7 7 AN EIE 1 777 a BRE—7B3HV | 52
777y ayUETOE =7 3K oz, Mo (Mo) BAMMELT2RBDOINLFL IO
Bl T7T77 a0 ¥ Te OFRFEEICH L 0. 1%IBAL TV, ZHHDORERNS, £
YIIBWTE L KOE 2 777 v a rOHERIT 5 2 LI X0 MEOR *"Te FIRE 15
ONDHZEEMER LT, LG, —#5H 177273 3T ™Mo DIRADBRLNIZZ &)
5. PIC & PMo—""Tec Y=L —& & LTEMEL, MORUEMTLI561F, Y21 —X
DFENZT NI TFTHT LEEETLHUNENDD Z LB TET,

5.1.2 PZCOY) Y4V ILHRER

PZC Z W= U A 7 VikBRAE S % Table 22 (2R3, LEIEH® Mo (Mo) Wia&/*"Tc aBEE L
TUTORRENME LN, Mo (Mo) EHEH D Mo (Mo) 7Y 300. Omg THISHHEIL 14. 4MBq TH
0 P O FE IR DS REDS 2. 6MBg & TN 0. 2TMBg TH-o72Z £, PMo (Mo) W75 &l
238.4mg/gPIC T o7z, ZDT &b, Mo WAEEIZEI L T Mo g /P"Te InfEaERFIRR. 2
FCOEBRERLFAREMTHD Z LM TE 72, BEERIZ, 26.2% T, “Mo Wi /*"Tc ¥R
B L RIS IERIIRVME AR L2, 2O Z &6, AEER L7z PZC 1, “"Tc A EHEE L
bDOTHDLAREMENR DD, 1EIHD Mo (Mo) [ E L TLLFORERBGF O, PZC ~D Mo
(Mo) WeAE&S 11.6MBq TV, [EULIEDHETRESS 9. IMBq TH 7= Z &5, “Mo (Mo) [E]IY
FX78.3% Th o7,

Used-PZC Z I = 2 [AIH @D *Mo (Mo) Weig/*"Te i & L CTUL T DR RAHF b T,

Mo (Mo) ¥EIKHT?D Mo (Mo) 7N 300. Omg THIGREIL 8. TMBq TH ¥ | VEiHK K ONFEHLIK D
HHEEDS 3. T4MBq KTV 0. 21IMBq TH o722 L5, “Mo (Mo) Wea5 X 164. Omg/Used-PZC T~ 7=,
ZOZENL Mo DWFERIZEH L TINE TOERER LFAREOETHD Z LR TE T,
WERERIT 54.3% &, ZZTHIRVMEZ R LT, 2[EH® *Mo (Mo) [ENX & L TELF OFERNE
iz, Used-PZC ~® “Mo (Mo) WAEEMN 4.8MBq TH Y . [BIUE D EHEAS 3. 3MBq TH 722
G, Mo (Mo) [HINRIL68.1% TH o7,

T

,13,
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5.2 PTC iy FRERER
5.2.1 PTC M “Mo k& /" Tc Bt HRER
PTC KON Re—PTC Z VM= ®Mo (Mo) W53k S B4 Table 23 (-1,

(1) PTC

Mo (Mo) & Mo (Mo) A 300mg THURREIX 18. 2MBq T V) | BEAHK K O Fe K D
THHEDS 4. 8MBg TN 0. 2MBq Th o722 £ 025 Mo (Mo) W75 &I 215. 3mg/ g-PTC Th -7,

PTC Z 7= 9"Te 1Bl % Table 24 12, ""Tc IRBEHRH D Mo % Table 2512, ""Tc ¥R B~
177 A )V Fig 21 lTRT, ARBRIZI W THRRBERIT 69. 1~85. 9% %/~ L7c, WHEERrEE L
T BB 0 7 7 A NI SNDEEITHE L 7T 7 a NIBRE—I BB, 2757
avPETOE—27ITEL o7z, Mo Mo) A E LTIRED T F 7 v a ZIRAL
Tz, IBRAEIT Te OBEFTREICHKT L 0.4~28.0% L7 o7z, 1 7727 a T, 1%Ak
lifi LABRNWAHA DIRARTH 0Tz, MW DIRBARE R LTZDIE, 777 2 a DI
DT ""Te OIFRRIFRE AR L TWL A, PMo DIEREITEIUT ERE AR LT
Mol ThHD, ZNHLOFRRERNL, FINVFUTIZBWTEHEL 777 v a Oz RIT
HTEICED PICRY HERE T KA OILD 2 E PR CTETMEZED D7D,
PTC % “Mo—""Tc V=R b —X & LTERLLESGE, BTV —FDFEICT VI TH
TAEHEETOHVNENDD Z LR TET,

(2) Re-PTC

Mo (Mo) D Mo (Mo) A 300mg THUHEEIL 18. 2MBq T V) | BEAHE K O Fe K D
JRFHREAS 7. TMBq J2 O 0. 3MBq TH-72Z 205, *Mo (Mo) Wea5EI% 167. 5mg/ Re-PTC Tdh -
77

Re—-PTC % U 7z 9"Tc ¥IBfE=R % Table 26 12, "Tc IWEEL T @D Mo % Table 27 12, *"Tc B
707 7 A )VE Fig. 22 [T, ARBRIZI W THEESRIT 55. 5~68. 6% &7~ L1z, IRBEREE &
LTI, BB a7 7 AN EGNDEICHE L 7T 7 a NBRE—I BB, F2 77
7va v PBETOE—=7IHES o7z, Mo (Mo) AAHIE LT 2 EBED I VF U TLED
KBy D777 v a ARA L TV R AR P Te OFSTEEIZXT L 0. 6~66.0% & 72> 7,
Bl 777y ar T 1%RE SRR OBRARTH T2, BOAMPORANRERL
=D, PICREET T 7 ¥ a VS HETRIC 2T “Te OFHEEIZRE KT LT <A, Mo @
BB ZFUE ERESIE T LTINS ThH D, ZNHLORRNG, KFINVF T
WCBWTE 1 752733y DRZlIT 52 10k PICIEE TIRARWAHIE D@ e %
REEOND Z L PR TE 2, £72,PTC & PMo—*"Te Y= L—4& & L TEALLIEHA.
VERUL—FDOTHICT NI T T LEIEETLNENHDLZ NG, @V IRUEMNT 256
THMTIEETLMNERD D,

,14,
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5.2.2 PTCOY Y41 UV ILHERER

PTC % A= U A 7 ViR BRFE R A Table 28 12773, 1EIE® Mo (Mo) Wi/ Tc ¥KHEL L
TUTORENME LN, Mo (Mo) ¥EHEH D “Mo (Mo) 7Y 300. Omg THISHHEIL 14. 4MBq TH
. PR N O O JETEEDS 3. 2MBq TN 0. 16MBq Th-72Z Enb, PMo (Mo) W& EI
227.9mg/gPTC T o7z, ZDT &b, Mo WAEEIZE LT Mo g /P"Te iR FIAR. 2
FCOEBRERLFABREMCTHD Z LM TE 72, BEERIZ, 81.2% T, “Mo Wi /*"Tc ¥R
AR L FRROMEZ R L, BRMETHD E#E x5, LEIHD Mo (Mo) [EIULE L TLELT DOFERD
BFHilz, PTC ~® “Mo (Mo) W& EA 11.0MBg TV | [EUE D HIHEED 8. 2MBq TH o7 2
EMDB, Mo (Mo) EURILT4. 1% ThH o7z,

Used-PTC Z IV 7= 2 BIH @ *Mo (Mo) Wea5/*"Te ¥ & L TLAT OFERIFTF BT,

Mo (Mo) ¥EIKHTD Mo (Mo) 7N 300. Omg THIGREIL 8. TMBq TH ¥ . VEiHK K ONFEHLHK D
HHEEDS 4. 82MBq TN 0. 1IMBq TH o722 L5, “Mo (Mo) Wi 1% 130. 6mg/Used-PTC T~ 7=,
DT ENDL Mo DWERIZEH L TINE TCOERFMRLFREDETH D Z LR TE T,
TRBERIT 61.5% &, 1EE XY HIERVEEZ /R LTz, 2EHD Mo (Mo) [EIULE L CTLLF OfERN
B 5T, Used-PTC ~D Mo (Mo) Wi 7S 3.8MBq TH V. EIIEDHEHED 2. IMBq TH -
722 &, Mo (Mo) [EINERIE 55.0% Th o7,

6. #

=

PTCIZAFFIMT 5 Z & iR & LI SNIBAERITH o 7223, PZCITHHAMT 5 2 L A WNEET
bHEEZLNTWE, UL, MHAKEADPIC ZKT TIRETS 2 L THAHTEX 5 2 LNk
WTETZ, EHLOWEAIL . RN Mo WAET A FERZOMNM-00 M: Zr £721% Ti) TH
e ZOM-OHDE Fui L (OH) & MoO MNEHAT H Z LIC I VENMIGHIZ D EE XD
ND, L7ehio T, Mo DIREERHZIT Mo—OH A TE 20 GBI HWERIDO U oA 71
PEICARDEERARA o M2 &2 D, ABR T, ERHBEWAER DS NaOH 12 X 0 Mo Z 1A HER
W L7z, ZDFER, Mo X NaMoO, D TR S 41, Mo DHRITF 7= M=%+ ML OH BWAETDHZ &
2725, ZAUT LY Mo-OH ANFA S L, WAERINHFAEEE 725, L L, M-OH (X
T5HZ LT BKHEEIZ L D M-O-MASEEINT D, £ ORI, WA A b & 72D M-0H 23 L
TLEI, £ T, Mo EHER A~ OWRAE ORI RET . Mo W&V A b &7225 M-0H ZHERFT 572
DUz NOWRETRET 2 ZEICKVBERNHFATE S Z &2 Lz,

AHRHIS Mo 22 I N T a5 A DR HEEABR I KV L I 72 Mo W as /BB Se b 2 R 5 2 & I8 T & T,
el A H) O Mo W5 Bl d, WA 7= 0 #9 220 mg/g-PZC KUY 210 mg/g-PTC TH D Z & 43
MR TET, AFERIT, ZNETOMRBEREFEARTHY, ZNEE2xLND, HHELROR
BRI SIE, IMNaOHIZ X0, 1 BRI T 90%LL D Mo ZEINTE 5 Z ENHLNERY . K5k
DEE M E R LT, T4 SNTEEA~D Mo FFRAEIZ DWW T, REAWEA~ORAEREL Y
t Mo IR ZTBMEIZ T 5 Z LI R > THARBERPEOND Z LR TE 7o, pH OEIEMEE L
T, 2ETHY, NI VIKTTDE, Mo DRI A LU DR SIND Z EDRERTE -, &

,15,
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HAAFIZHB N T K L Mo OWE/EIEEAT S Tof R, o2& EhH o0, FHFLWED 672
SWMAETEDLZ L EMR LT,

FRETSE Mo &2 FHWTE AR DA » FRBRIC K 0 AR T — 2 2% T 25 2 L TE 72, "o
(Mo) WA EIZBI L., Re-PZC @O Mo WAE BN E T/ 720 b OO, A BAFefER B35 Hiviz, e
VREERIZBI L C. PZCICB W TIERICIRVME L 72577, ZOFREIZHOWTIE, 5% O E LT,
AT DMEND D, —oOuRetEe LTE, UTFREZBILD, Mo0; % NaOH FRICHMR S &
L L, E M0 BEL D, ZOWKRD pH K TFT 522, ZHEOEY 77 V7452 H o
T =AU BNEREND (BxiMog0y,™) 'V ZAUT XY PTe 23 %0 Tc0, LIS DT & 72 0 Vs L 72 7>
ST-AEEMEN H D, PTC 13MEE L Cl 2 & /o), IWIRO pH K T 2o 2 LT IREE
RERLIZEBZADLND, P"Te TR D Mo (ZBH L T, PZC W' Re-PZC TIE—H7 77 ¥ a3 I
Mo DIRAN R BTz, PTC LT Re-PTC TIZKERGZ D7 F 7 22 /2 Mo DIRAN R BT,
(n, £) T X W BUEES N Mo 2 LT "Mo—""Te V= XL —ZnbELN BT 7 2F 7 A
fET b U U DEFEF O Mo IR AL 0. 016% LA T & Ao TWnd, ZDZ b, WA 2 H
LAERLL 72 PMo—*"Te Y= R L—H|ZIX, TAITH T LELZERTDHZ LIC L RERGL~D
Mo DIBANEBLIET HMENH D, FA L2 PZC LOYPICIZEITS “Mo (Mo) WERIT, ZhZE
TOMFEREREL Y BETRD TH TN RERMETIIZRNWEBZ XD, LML G, "Tc
FIZRI LT, Mo WA /*"Te BBERBRIFIRR PZC T ITIRVME & 72572, Mo (Mo) ODEINEIT,
INETOWEBREEIY IR WEZ R L, SHIC1EIHRXV S 2EBEOFMEF LTV,
ZDREEINS U A I VEEOIEINT D T 81T Mo WA B, P"Te IR K ONEIIEREE MK T35
FIREMENN B D 72D BATEE AWM LT — 2 WET 2 0E R B D,

AR LY PIC RO PIC DU HA Z APEITHONWTRBLAFGON, LALARBL, 32—
NV RRBOE v MBI TORBRT — % OERNEZ T DTz, Ge PS8 RRHE COMSIRERE
WEEIToT=2, A A N DBEREOR Lotz JWERENRKEVWEBZ LN,

SIX. i - MEHEEZSET L2 8ICLY, LY EfheT — 22 BT 2 0ERH 5,

,16,
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ABFFEBAFE 1T, JRSLAT BOE AN B BT 4R BB AR (JST) D AF 78 i R fc it Jg BR S 7w 7 5
(A-STEP) @ TARMEHFIEBHIE A T — NA VR ZHERZ 1 71 © THdHEE A =2
Mo HEH A 7 DI GRER S AS2314099C) | D —Bg L L CEM LIZETH D, £/,
Ay FRBRIT, THAR e & v 7 2 % VENIRT e v Z— (NNC) & DR DR
FIRF BT IST DGR I W T D T2 6O D FEREEIR D | (TR 2 FFE W /7R [STC No. 2-11 : RI
BE IR D BBIER ) o—BR e LT, AT 2 &2 o MEOENRE T I Z— (NWC) sk
WEZERT (INP) & DILFRIFEBROKE TH 5,

AWFZEBRFE D EMITHT- 0 . KEEFEBR v % — BRI 2 — TR Bl ko2 —
BROMERBIFET A il SRICARERIHELOCCHEATHE E Lo, £, AREH
BELDDITHTZY M B AR EET BRSO BN R R ORGSR £ o 2 — B
BRBAFEEE A HBMRICHERRIWEL VLS E L, &612, BRI ¥ —KUO%
BB EEE RITIZZ R T2 THE F L2 2 & 2SSV LET
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Table I Mo adsorption/elution test matrix with PZC

Volume of Mo solution (cm?) 10

Concentration of Mo in Mo solution (mg/ cm’) 15
Adsorption pH 7

test PZC weight (g) 0.5
Adsorption time (h) 3

Adsorption temperature (°C) 90

Recovery solution IM NaOH

Elution Volume of recovery solution (cm”) 10
test Recovery time (h) 1

Recovery temperature (°C) 90

Table 2 Confirmation test matrix of influence of pH on PZC

Volume of Mo solution (cm”) 10

Concentration of Mo in Mo solution (mg/cm’) 15

Re-adsorption pH 19
test Adsorption time (h) 1
Adsorption temperature (°C) 90

Cycle (Times) 4

Recovery solution IM NaOH

Elution Volume of recovery solution (cm’) 10
test Recovery time (h) 1

Recovery temperature (°C) 90

,19,
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Table 3 Confirmation test matrix of recyclability of PZC

Volume of Mo solution (cm?) 10
Concentration of Mo in Mo solution (mg/cm?) 15

pH 7

Adsorption .
PZC weight (g) 0.5
test
Adsorption time (h) 3
Adsorption temperature (°C) 90
Recovery solution 1M NaOH

Elution Volume of recovery solution (cm’) 10

test Recovery time (h) 1
Recovery temperature (°C) 90

Volume of Mo solution (cm”) 10

Concentration of Mo in Mo solution (mg/cm’) 15

Re-adsorption pH 2

test Adsorption time (h) 3
Adsorption temperature (°C) 90

Cycle (Times) 11

Table 4 Mo adsorption/elution test matrix with PTC

Volume of Mo solution (cm”) 10

Concentration of Mo in Mo solution (mg/cm”) 15

pH 4

Adsorption :
PTC weight (g) 0.5
test
Adsorption time (h) 3
Adsorption temperature (°C) 90

,20,
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Table 5 Confirmation test matrix of recyclability of PTC
Volume of Mo solution (cm’) 10
Concentration of Mo in Mo solution (mg/ cm’) 15
pH 4
Adsorption
test PTC weight (g) 0.5
Adsorption time (h) 3
Adsorption temperature (°C) 90
Recovery solution 1M NaOH
Desorption Volume of recovery solution (cm’) 10
test Recovery time (h) 1
Recovery temperature (°C) 90
Volume of Mo solution (cm”) 10
Concentration of Mo in Mo solution (mg/cm’) 15
Re-adsorption pH 2
test Adsorption time (h) 3
Adsorption temperature (°C) 90
Cycle (Times) 11

Table 6 *’Mo adsorption/”™Tc elution test matrix with PZC and Re-PZC

Adsorbent PzC Re-PZC
Adsorbent weight (g) 1.0 -
Volume of *’Mo(Mo) solution (cm®) 15
Activity (MBq) 18
Mo weight (mg) 300
pH of ®Mo(Mo) solution 7 2
Volume of 1M HCI (cm?) - 4.0
Adsorption time (h) 3
Adsorption temperature (°C) 90
Eluate Saline
Fraction of eluate 3 (cm’) x 4
Milking repetition 4

,21,
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Table 7 Recycling test matrix with PZC

Adsorbent PzZC Used-PZC
Adsorbent weight (g) 1.0 -
Volume of *Mo(Mo) solution (cm’) 15
Activity (MBq) 18
Mo weight (mg) 300
pH of *Mo(Mo) solution 7 2
Volume of 1M HCI (cm”) - 4.0
Adsorption time (h) 3
Adsorption temperature (°C) 90
Eluate Saline
Volume of eluate (cm”) 12
Recovery solution 1M NaOH
Volume of recovery solution (cm?) 20
Recovery time (h) 2
Recovery temperature (°C) 90

Table 8 *’Mo adsorption/”™T¢ elution test matrix with PTC and Re-PTC

Adsorbent PTC Re-PTC
Adsorbent weight (g) 1.0 -
Volume of *’Mo(Mo) solution (cm®) 15
Activity (MBq) 18
Mo weight (mg) 300
pH of *Mo(Mo) solution 4 2
Volume of 1M HCI (cm®) 33 4.0
Adsorption time (h) 3
Adsorption temperature (°C) 90
Eluate Saline
Fraction of eluate 3 (ecm’) x 4
Milking repetition 4
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Table 9 Recycling test matrix with PTC

Adsorbent PTC Used-PTC
Adsorbent weight (g) 1.0 -
Volume of *Mo(Mo) solution (cm’) 15
Activity (MBq) 15
Mo weight (mg) 300
pH of *Mo(Mo) solution 4 2
Volume of 1M HCI (cm®) 33 4.0
Adsorption time (h) 3
Adsorption temperature (°C) 90
Eluate Saline
Volume of eluate (cm”) 12
Recovery solution 1M NaOH
Volume of recovery solution (cm?) 20
Recovery time (h) 2
Recovery temperature (°C) 90
Table 10 Mo adsorption test result with PZC
Weight of Mo in Weight of Mo in Weight of Weight of
PZC weight ) i )

Mo solution washing solution adsorption Mo adsorption Mo
© (mg) (mg) (mg) (mg/g-PZC)
0.5 150£1.6 38.7+0.6 111.3 222.6

Table 11 Mo elution test result with PZC
Weight of adsorption Mo | Weight of recovered Mo Recovery rate
(mg) (mg) (%)
111.3 101.2+0.4 90.9
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Table 12 Confirmation test result of influence of pH on PZC

pH in Mo Conversion of pH
solution Ist 3rd 4th
pH 1 1.55 1.43 1.45
pH?2 5.05 5.24 5.11
pH 3 - 5.32 5.32
pH 4 - 5.41 5.44
pH 5 - 5.61 5.67
pH 6 11.10 11.56 10.42
pH7 11.39 11.86 11.29
pH 8 11.42 11.86 11.35
pHI 11.45 - 11.36

Table 13 Confirmation test result of recyclability of PZC

Weight of Weight of

adsorbed Mo recovered Mo Recox;ery e
(mg/g-PZC) (mg/g-PZC) %)
Ist 195.1+0.3 171.4+1.2 87.8
2nd 199.4+0.3 170.1+0.1 85.3
3rd 215.745.5 175.842.4 81.5
4th 207.3+6.1 165.942.3 80.0
5th 196.14+4.5 168.14+2.3 85.7
6th 188.1+£2.0 168.0+0.9 89.3
7th 198.0+0.5 168.6+0.8 85.1
8th 215.9+£3.8 129.1+0.9 49.8
9th 204.9+0.8 124.840.5 60.9
10th 220.0+1.7 134.2+1.4 61.0
11th 201.6+1.7 146.1+1.1 72.4
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Table 14 Mo adsorption test result with PTC

PTC weight Weight of Mo in Weig.ht of Mo. in Weight of Weight of
Mo solution washing solution adsorbed Mo adsorption Mo
© (mg) (mg) (mg) (ng/g-PTC)
0.5 150+0.3 45.5+£0.2 104.5 209.0
Table 15 Mo elution test result with PTC
Weight of adsorbed Mo | Weight of recovered Mo Recovery rate
(mg) (mg) (%)
104.5 94.3+1.5 90.2
Table 16 Confirm test of recyclability result with PTC
Weight of Weight of
adsorbed Mo recovered Mo Recovoery rae
(mg/g-PTC) (mg/g-PTC) (%)
Ist 163.1+1.3 139.9+0.4 85.8
2nd 172.8+1.3 139.6+1.2 80.7
3rd 154.1£2.1 136.7+0.5 88.7
4th 146.2+1.8 127.5+£0.4 87.2
Sth 144.24+0.4 126.1+1.4 87.4
6th 149.3+1.4 127.1+£0.4 85.1
7th 201.0+£1.9 127.0+1.1 63.2
8th 204.4+1.6 134.8+1.1 66.0
9th 203.2+1.8 126.6+1.6 62.3
10th 168.9£3.5 133.6+0.8 79.1
11th 146.0+£0.9 111.7+0.6 76.5
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Table 17 *’Mo adsorption test result with PZC and Re-PZC

PZC Re-PZC
Adsorbent weight (g) 1.01 -
*Mo(Mo) Radioactivity (MBq) 18.2 18.2
solution Mo weight (mg) 300 300
Washing Radioactivity (MBq) 3.68 9.27
solution Mo weight (mg) 60.6 152.9
Packing Radioactivity (MBq) 0.39 0.45
solution Mo weight (mg) 6.5 7.5
Radioactivity (MBq) 142 8.47
Column
Mo weight (mg) 232.9 139.7
Adsorption weight 231.4 (mg/g-PZC) 139.7 (mg/Re-PZC)
Table 18  **™Tc elution rate with PZC
Ist Milking 2nd Milking 3rd Milking 4th Milking
3 Radioactivity | Yield | Radioactivity | Yield | Radioactivity | Yield | Radioactivity | Yield
o B) || By | % | MB) | 0 | MB) | %)
0-3 2.7x10° 28.3 2.3x10° | 27.5 1.9x10° | 28.5 1.1x10° | 22.2
3-6 2.8x10° 2.9 2.6x10° 3.2 2.2x10° 3.4 1.3x10° 2.7
6-9 3.0x10* 0.3 2.4x10°* 0.3 2.4x10°* 0.4 1.3x10* 0.3
9-12 1.3x10° 0.0 8.7x10° 0.1 6.5x10° 0.1 4.7x10° 0.1
SUM 3.0x10° | 31.4 | 2.6x10° | 31.1 2.1x10° | 324 1.3x10° | 25.2
Table 19 Amount of Mo in *™Tc¢ eluate (PZC)
1st Milking 2nd Milking 3rd Milking 4th Milking
. Radioactivity rate
(Bq /Bg-""Tc, %)
0-3 N.D N.D N.D N.D
3-6 N.D N.D N.D N.D
6-9 N.D N.D 8.6 N.D
9-12 N.D N.D N.D N.D
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Table 20  *™T¢ elution rate with Re-PZC
Ist Milking 2nd Milking 3rd Milking 4th Milking
3 Radioactivity | Yield | Radioactivity | Yield | Radioactivity | Yield | Radioactivity | Yield
cm
(MBq) (%) (MBq) (%) (MBq) (%) (MBq) (%)
0-3 4.4x10° 76.3 2.8x10° 57.6 2.6x10° 69.7 1.9x10° 63.6
3-6 3.3x10° 5.8 2.6x10° 5.4 1.9x10° 5.0 1.4x10° 4.6
6-9 3.5x10* 0.6 2.4x10* 0.5 1.8x10* 0.5 1.3x10* 0.4
9-12 1.9x10* 0.3 1.2x10* 0.3 8.5x10° 0.2 6.5x10° 0.2
SUM 4.8x10° 83.0 3.1x10° 63.8 2.9x10° 75.4 2.0x10° 68.8
Table 21  Amount of *Mo in *™Tc¢ eluate (Re-PZC)
Ist Milking 2nd Milking 3rd Milking 4th Milking
3 Radioactivity rate
cm 99my
(Bq /Bg-""Tc, %)
0-3 N.D 0.1 N.D N.D
3-6 N.D N.D N.D N.D
6-9 N.D N.D N.D N.D
9-12 N.D N.D N.D N.D
Table 22 Recycling test result with PZC
2nd
1st
(Used-PZC)
o 238.4 164.0
Adsorbed “Mo(Mo)
mg/g-PZC mg/Used-PZC
9MTe yield
26.2 54.3
Milki (%)
11KIn
g Mo in *™Tc¢ solution
(Bq /Bg-"""Tc, %)
Recovered *’Mo(Mo)
78.3 68.1
(%)
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Table 23 *’Mo adsorption test result with PTC and Re-PTC

PTC Re-PTC
Adsorbent weight (g) 1.01 -
*Mo(Mo) Radioactivity (MBq) 18.2 18.2
solution Mo weight (mg) 300 300
Washing Radioactivity (MBq) 4.8 7.72
solution Mo weight (mg) 79.0 127.4
Packing Radioactivity (MBq) 0.21 0.31
solution Mo weight (mg) 3.4 5.1
Radioactivity (MBq) 13.2 10.1
Column
Mo weight (mg) 217.6 167.5
Adsorption weight 215.3 (mg/g-PTC) 167.5 (mg/Re-PTC)
Table 24 **™T¢ elution rate with PTC
1st Milking 2nd Milking 3rd Milking 4th Milking
3 Radioactivity | Yield | Radioactivity | Yield | Radioactivity | Yield | Radioactivity | Yield
- MB) | %) | MBa) | %) | MB) | %) | (MBg) | (%)
0-3 7.4x10° 81.6 5.6x10° 75.0 4.9x10° 84.0 3.1x10° | 67.7
3-6 1.3x10° 1.4 1.0x10° 1.4 8.0x10* 4.5%x10" 1.0
6-9 3.3x10* 0.4 2.7x10* 0.4 1.6x10* 9.7x10° 0.2
9-12 2.4x10* 0.3 2.2x10* 0.3 1.2x10* 9.9x10° 0.2
SUM 7.6x10° 83.7 5.8x10° 77.1 5.0x10° 85.9 3.1x10° 69.1
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Ist Milking 2nd Milking 3rd Milking 4th Milking
o Radioactivity rate
(Bq /Bg-"""Tc, %)
0-3 0.6 0.4 0.4 -
3-6 18.7 12.2 6.4 8.5
6-9 N.D 28.0 223 N.D
9-12 N.D N.D 26.1 N.D
Table 26 **™Tc elution rate with Re-PTC
Ist Milking 2nd Milking 3rd Milking 4th Milking
3 Radioactivity | Yield | Radioactivity | Yield | Radioactivity | Yield | Radioactivity | Yield
o MB) | %) | MB) | %) | MB) | ) | (MBg) | (%)
0-3 4.6x10° 66.3 3.3x10° 56.7 | 2.7x10° | 588 1.9x10° | 54.0
3-6 1.0x10° 1.5 7.5%10" 1.3 6.1x10" 1.3 4.3x10" 1.2
6-9 2.8x10" 0.4 1.8x10* 0.3 1.3x10* 0.3 6.3x10° 0.2
9-12 2.4x10" 0.4 1.3x10* 0.2 9.0x10° 0.2 5.3x10° 0.1
SUM 4.8x10° 68.6 3.4x10° 58.5 2.8x10° | 60.6 | 2.0x10° | 55.5
Table 27 Amount of *’Mo in *™Tc¢ eluate (Re-PTC)
st Milking 2nd Milking 3rd Milking 4th Milking
3 Radioactivity rate
o (Bq /Bg-"""Tc, %)
0-3 N.D 0.6 0.8 N.D
3-6 N.D 16.3 153 12.9
6-9 N.D 60.9 48.6 N.D
9-12 N.D 66.0 56.1 N.D
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Table 28 Recycling test result with PTC

2nd
Ist
(Used-PTC)
o 227.9 130.6
Adsorbed “Mo(Mo)
mg/g-PTC mg/Used-PTC
#T¢ yield
81.2 61.5
Milki (%)
ilkin
s Mo in *™T¢ solution
9om 0.5 1.5
(Bq /Bg-"Tc, %)
Recovered *’Mo(Mo)
74.1 55.0
(%0)
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Fig. 6 Synthesis flow of PZC

Fig. 7 Visual photograph of PZC
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Fig. 8 Structure of PTC
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Fig. 9 Mo adsorption mechanism to PTC
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,34,



JAEA-Technology 2013-025

7 ?
v 0—Ti — Q- -0 —Ti —Q---
| MoO,2 20H- !
OH ! 0
O=Mo=0
OH 2Na* |
; 0
—-0—Ti — ]
| O—Ti -0
0 |

Fig. 11 Mo adsorption mechanism to regenerated PTC
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Fig.12 Synthesis flow of PTC
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Fig. 13 Visual photograph of PTC
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Fig.15 Recycling test flow
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Fig. 16 Relation between pH and amount of Mo re-adsorption (PZC)
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Fig. 17 Confirmation test result of recyclability of PZC
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Fig. 18 Confirmation test result of recyclability of PTC
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