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b
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15 0 Lymn L 50 Iymin . Mo(204 589 mm) Zr(327 307 M)
Ru(24s5 657 ™) Fe&(238 204 M) Mn(257 610 m),
MAT EIEMENT CEMY( Finnigan ) .
1.30 kW Ar 13 0 Lymin L 10 Lymi 100 ¢+ Lymin +10%.
22
. AGL-X8 (100 ~200 ) . AGSOW -X8 (200 ~400 ).
0.7 @ 31 M .
HCJ] HNO,, HE HCI) ;00L L0 L4 60mYLHCGIS5 0 80 moyL HNG
a 1 moyLHF+q o1 mo)L HCI ; , Mo (1000 +3)
mg/[, Ru (1000 £3) m&/ 1, Zr (1000 3 ) m&/ L Johnson Mathey Canpany
FC] Mng) ; Mo . 10 mLMo , 55 HNO, 100 ML ; Ru
5 m[LRu 2024 HCI 100 ML s LT . 10 mLZr 55 HCI
100 mf, Fe : L7 8FC] 100 mL  ; Mn : a 4 8MnY)
1000 mL . : M Zr Ru Fe  Mn , 6 moy/LHCI
3 mL 5 ml,
(GBWV07103 ) (GBN07306).
23
, 10 mL HF
4 h 20 mLHNQ 12 h 3 mLHCI) .
5 ml, HNQ HCI), 6 mo} . HCI
3
31 [ 5] .
[5] 2 [5] 3
2 .
Tapley Flov chart ofMo seParaton chemistty bY anjm and caton exchange resins
Liemure[ 57 mehod Thism ethod
Process
Reagent Volume( ml) Reagent Volune( ml)
Ann excharge § mOl/LHN()3+6 moy[, 8 mOl/LH\I()3+6 moJ ],
resin pre clean ng HCH- 1 mo}[LHCI 60 HC 141 moy [ HCI s
1#£ ( y Colunn | £ ( anjon exchange resin) 10 5
Clean 0. 01 moyLLHCI 100 1 mol/LHCI 40
Clean 1 mol/LHCI 50
Cond iton 6 mol/LHCI 30 6 mol/LLHCI 20
Sanple Joad Samp e 5 Samp Je <3
W ash 6 mol/LHCI 40 6 mol/LLHCI 30
wab x moer 8 IR o
Mo CollectMo 1 mol/LLHCI 120 1 mol/LLHCI 45
Mo Collec tMo 5 mol/ L HNO, 50 5 mol L HNO, 30
25 ( ) Colunny £ caton exchange resin) 35 5
Cond iton 1. 4 mo}yLL HC1 20 1. 4 mol/LLHCI 30
Sanple oad Samp le <18 Samp Je <2
Mo CollectMo 1. 4 moyLL HC1 <8 1. 4 mol,LHCI 11
: 2 (2-1 22). 2-1
a 01 moy LHCH-1 moy L HF ; 22

Q 05 MmOy LHCH-1 mol,LHF \ 3.
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32 .
141 12 [ 5] . s
3 3 , Ru 3076, Mo 43%, Mo
. [ 5] ( 2) Mo ,
, CP-OES . 4 4 , Mo
a 1 moyLLHF-q 01 mol LHCI Fe
, Mo 56%%.
3 3 [ 5] . (m&1)
Table3 Analytica] resu[t Pr hemethod according © literature[ 5] and this mehod  mg/L)
( literature 51 methad) ( thismethod)
Mo Zr Ru Fe Mn Mo zr Ru Fe Mn
1-1 Prin jtive canpoment 7.80 704 Q51 1116 19. 61 7.80 7176 048 1051 2.6
g,fposmm afier sepam e 333 <001 036 <001 <00l 690 711 039 11 06
12 Prinjtive canponent 653 744 049 148 265 88.45 9162 8125 Q1 06
2% 28 <001 034 <001 <001 7.88 804 047 10% 264

Canposition after sepamted

Avemge recoveny(yg ) 43 24 0 69 9 0 0 5. 08 762 036 05 002

( the flov though anion, caton exchange cojumns), ( 26 mIymin by CP-OES

4 ( ) (mg/L)
Table4 Analytica] resu]ts of eution afer separation(mg,].)
Prin itive 1 Flov { 2 Flowo 3 Flovg 4 Flovg
canponent

41 42 4-1% 42% Recovery  gqF 40# Recovew  4pF 40# Reoovery  41F 4% Recovey

%) %) (7 %)
Mo 314 310 0.03 003 0. 96 L77 175 56 4 .35 133 42 95 133 13 4. 47
Zr 297 286 283 288 9799 015 015 315 010 0 10 343 <0 00 01 0
Ru o951 050 014 014 2773 002 001 2 96 036 035 7029 034 033 6. 33
Fe 1195 1180 06 1.0 0 07 1178 1160 R 4 139 143 119 <0 0KZQ 01 0
Mn 275 269 273 268 99 6 02 01 0 06 01 01 0 04 <0 00 01 0
Flowvy, 6 moyLHCI ( the composition ofg mol,[LHC | eluate by passing through the anjon exchange resin
coumn ) Flowy, 0. 1 moyLHF+4q, 01 mo)yLHCI ( the canpositon ofg | moy LHF}q o1 moy L HCI

euate hy passing thoug, the anpon exchange resin cojumn ); Flows 1 moyLHCl 5 mO]/LHN()g
( the canposition of] mol,LLHCland 5 mol/LH\]()3 cluathy Passing though the anon exchange resn columnk F](W4

( the composition after separated by cation exchange resin co jumny, ( flow ratey (25 mlymin
33
[5] Mo . . May[) HCI
1 mo)y L HF , D( k& Mo(V1) 1L
Mo(VT) )  HCI . HCI . 2000 ",
, | mo)LL HF HCI X
Mo , Zr Ru Mn Fe ]
s Fe , Zr Ru Mo
. 64 47% 88 46%. . HCl ., Mo ]
HCI : Moviy
34 [5] -
341 , [5] .
Mo . 0. 1 moy/LHFq 01 mo}yL HCI

ke (4 5]
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. 4 Fe .
, : 0. 1 moyLHF+q o1 moyLHCI
Fe ,
Fe . 5 miy [ 5] 10 mL),
. 5 5 , Mo 9% , Ru,
5 ( ICP-OES )
Tables Analytica] result r changing of acid m edium( measured by ICP-OES
Mamg1L) Zrxmg/1) Rumg/ 1) Fe(meg/1) Mn(mg 1)
31 P rin jtive component 10 30 4. 55 0.53 3885 26 95
31% Campositon after separated 10 28 0.02 0. 35 <0 01 <001
32 Prinjtive canponent 11 15 13. 0 0. 55 16905 62 65
32% Canpositon afer separated 11 9 0.02 0. 33 <0 01 <001
average recovery(0g ) 929 63 0. 25 63. 03 0 0
342 Pietrusika .
MO(VI) 170 m], 3 100 '24801
—_ / ‘“?ﬁn 34
. S L R
e 101 I \ 24 34
1( 1 8 5 [ a8
5 mL .9 21 10 ML ). 1 &2 9] Sl
Lol [ e -;5‘ 3055 / ‘“‘)‘
. 23456 7.89.17. 18 19 Mo = | Tty & TYT P
. = 014 | e 4 SRRl
97. 7% ( 1 moyL HCI , = s a3 4*"‘.;%3_—1 Iy,
5 mo) L HNQ) Ma VD) 0 5 10 s 20
JEMIF Elutio wequence
, 19 10 )
45 mLLHCH-30 mL HNO, 1
F& 1 Mo recovery graph fr fe subsection ejuton sofu
b o M
tions passng thro e anpn exdange resin co n
343 3 i ng through th o ch I um
Mo s Mo ( nuw
’ 6 ’ memor MO Of subsection efuton solutions and the denan nator
(@) 0 0 r (&
M 97 49% i(l 27A3 Z‘ F‘ is the toa]Mo on thedata of 8raph), Mo 455 31 & o]
Mn ° Mo is455, 3 1+ 8),
6 . ( ICP-OES )
Tableg Analytica] resu[t or hemethod impProved  measured by ICP-OES
Mamg1L) Zr(mg/L) Rumg/ L) Fe(mg/L) Mn(mg1.)
33-1 Prinjtive canponent 6 64 18 31 0.52 3782 26 51
33-1% Coamposition after separted 6 47 0. 02 0. 34 <0 01 <001
332 Prin jtive component 6 64 18 31 0. 52 3782 26 51
332% Coamposition after separted 6 50 0. 02 0. 35 <0 01 <001
333 Prin jtive component 6 64 18 31 0.52 3782 26 51
333% Composition afier sepa ted 6 45 0. 02 0. 34 <0 01 <001
Averge recovery(yy ) 97 49 0. 11 65. 40 0 0
344 1. 0166 & 6 moyL HCI 4 ml,
05148 & 6 mOyLHCI 3 ml, (
2) 7, 7 . Mo 97. 14%;
98 70%; Zr F¢ Mn 99. 991%. 99. 999%%. 99. 997%.
35
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7 ¢ ICPMS ) (118/8)
Table7 Analytica] result of geopgica] samp fes(measured bY TPMS) (1 &/8)
Mo Zr Fe Mn Cr Li Co Sc Ni Ba Lu w Bi \Y% La
St Vi 34 001 047 002 051 004 0 01 0001 002 O 38 0003 03 01 Q1 7*
2 35 167 2274 463 36 131 34 6 1 23 343 1. 15 8§84 053 24 54
Sy Vi 76 002 044 003 09 01 0 001 0002 0 04 06 0003 05 079 016 0002
V2 7 170 5. 344 970 190 40 24 4 17 78 330 0. 34 25 50 14 39
Zn Cu Ga As Rb Y Nb A8 Gd Nd Ti Pb Th Cs Dy
S| Vi 23 008 5% 04 003 7% 034 Qo1 2% 0.008 0004 10 2% 5% 2%
2 2 32 19 21 466 62 40 0033 9.3 47 1720 31 54 384 10. 2
So Vi 66 006 0001 09 005 0002 06 001 0 0.016 0003 139 Qo001 &* 5%
2 144 383 16. 7 13 6 107 20 12 036 55 33 4640 27 20 91 38
St ( granje), R ( strean sedinem); Vi, (analytca] vajuey, 'V ( certified vajuey  x X104 (s
X 1074). RuBeGe Srom EuTh HO Er T Yh H{f Ta ( under detection Iin it
8 , Mo 43%. [ 5] .
; , Mo 97. 49% 0 27%, Mo
ZrFeMn (Ru 1/3) .
Mo
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Cheam ca] Pretream ent\V] ethods {forM easuranent of
M o Jsotope Rato on (;eologica] Samp les
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Abstract BY comparing temethads of seParatpn and Purification hefore Mo js0t0Pe ratp measuraments on
geojogica] samp]qs we mqd ified the traditiona] anjon, cation exchange resin o cojumn procedure A fter
being rnodified the opPerating range was raherwid’e the recovery of Mowasgy, 49% 0 27%, the poenta]
interferences on Mo isotopey ncluding Zr Fe Mn and other nerferngmatrix elements) were rejuced 0 he
negli€hble levels relative O M9 and the volune of MO eJution soution passng throug, the anpon exchange
resin cojunn was only75 m], which was on1y45% of the vojune reported by other Jiteratures and thiswill
reduce potenta] contan jnation tOMO S0vPe geologica] sanples fran chamical reagents especially {or the Jow
concentration Mo jsotope geo[ogjca] samples
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