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Abgtract : In recent years, multiple-collector inductively coupled plasma mass ectrometry (MG ICP-M S has been increasngly used
for precise and accurate measurement of trandtional metal iotopes, which has greatly improved precison, accuracy , and eficiency of
molybdenum iotope andyssof geologica samples, and ds made Mo iotopic geochemistry a new frontier in Earth science. Thispa
per presents a review of the recent progressin the sysematicsof Mo stable i otope and its application in geology. The natura range of
S %Mo isfrom - 1.35%ot0 2.6 % The fractionation of Mo itopesin an oxidizing environment is mainly attributed to the ad-
orption of disolved Mo on Mnroxides, whereas that in an suboxic-euxinic environment is controlled by the content of H, S dislved
in water. Mo itopic Sgnaturesin sediments can be used as an indicator for redox conditions of paeo-environment and corregponding
paeo-oceanography. Therefore, molybdenum isotopes can be used as apowerful tool for understanding the redox conditionsof loca or
regiona depogtiona environment , the biogeochemica cycle of sulfur or carbon, and the geochemica evolution of ancient oceans. It is
believed that , with further studiesof the molybdenum isotope fractionation mechanism , molybdenum isotopes will certainly be gpplied
to more and more areasin earth and environment sciences.
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( Chdex100 (Na ) (Malinovsky et al. ,
1) , 2005) Sebert (2001) ¥"Mo-'®Mo
Dowex AGL(200 400 ) 4
100 %, - (S : sampler 2N HNOj3 , 90 %,
gtandard bracketing) (ES: dement gike) Mo 5ng Madinovsky  (2005) Chelex100
10 %(Anbar et al. , 2001; Pietruska et pH 2.21 3.99 (-LH*) ,pH
al. , 2008) , 7.44 (-LH  -LH*) 0.1
HF + HNO; HNOs; + HO M HF Fe Zr ,6 M NH3 Mo ,Mo
Parr bomb , , 100 %, Mo 10 ng Anbar (2001)
H,S0, HO HNO; (Anbar  Petruszka  (2006) Wieser (2007) Pietruska Reznik
et al. , 2001; Jebert et al. , 2001 ; Mdinovsky et al. , 2005; (2008) BioRad AGI-X8( Dowex
Petruszka et al. , 2006; Wieser et al. , 2007 ; Petruszka and A Gl-X8) Zr Ru Fe, BioRad A GGOW-
Reznik, 2008) Dowex  X8( Dowex A GBOW-X8) Fe
AGL( Sebert et al. , 2001) BioRad A GI- X8 Bio- Nizn 1M 1.4M Hd Mo ,
Rad A G50W- X8 (Anbar et al. ,2001; Fetruszka et Mo 3ng , ,
al. , 2006 ; Wieser et al. , 2007 ; Petruszka and Reznik , 2008)
1 Mo
Tablel Major potential interferences on Mo isotopes
“Mo %Mo ®Mo %Mo Mo %Mo 1009
54Fe38Ar+ 56Fe38Ar+ 55Mn4OAr+ 56Fe40Ar+ 57FeAOAr+ 58Ni 40Ar+ GONI AOAr+
54(:r 38Ar+ 54Fe40Ar+ 57Fe36Ar+ SBNI 36Ar+ 59(b 38Ar+ 58Fe40Ar+ 642n 36Ar+
76% 160+ SBNI 36Ar+ 59C0 36Ar+ 80% 160+ 61Ni 36Ar+ 82$ lGO+ 843, 160+
7GGe 160 + 54Cr 40Ar + 7893 lﬁoH + 65Cu 15N 160+ 8083 1GOH + GSZn 14N 180 + SSZn 14N 180+
75AS 17O+ 7833 160 + 65Cu 14N 160+ GSZn 14N lSO+ GSCU 14N 180 + GSCU 35C| + GQGa 15N 16O+
62Ni 14N 160+ GSCU lSN 160+ 642n lSN 160+ 64N| 14N lBo+ GONi 37C| + 61Ni 370 + 70Ge 14N 16O+
59CO 15N 180 + 642n 14N 160+ 58Ni 370 + 61Ni 350 + 194Pt + + 98Ru + 63Cu 370 +
57Fe 35C| + 62Ni 14N 18o+ 58Fe 37C| + 59@ 37C| + 196P[ ++ lOORu+
SSMn 370 + 57Fe 370 + 19003+ + 962r+ ZDOHg+ +
922r+ SQCO 350 + %Ru+
184W+ + 18808+ + lQZOs+ +
1840$+ + 192Pt ++
Mdinovsky  (2005)
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, (17. 0 %d amu) 101) Pd(102 104 104 105)
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, - fmo=fv(Y=2Zr Ru Pd) MC ICPMS
(SB) (ES) (DS:itope Zr 90-98,Ru 94-102,Pd 96-104 95105

double spike) (Anbar et al. , 2001 ; Sebert et al. , 2001 ; Mali-
novsky et al. , 2005; Petruska et al. , 2006 ; Wieser et al. ,
2007 ; Pietruszka and Reznik, 2008) 3 ,SB
ES SB
, Mo SB ,
“ (column matrix efect)”

SB

(Anbar et al. , 2001; Mdinovsky et al. , 2005; Petruszka et
al. , 2006 ;Wieser et al. , 2007 ; Fetruszka and Reznik , 2008)
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, DS 100,M 97M ( Mo D !
0 0 97/ 95
94M0) ’ 102/104 oy Mo o Mo - 0. 62 %o
0, . . ‘-
Sebert  (2001)  Mo-*®Mo (100197 g = 1.51 %d Sebert et al. , 2003 ; Wieser and L aeter , 2003 ; Bar
0.903 695) Dowex AGl , ling and Anbar , 2004) ,
L Mg 1O\ =g p %Mo 0.12%o 1.89 %o (Malinovsky
5 %Mo 0.1%dD) et al. , 2007a, 2007h) ,
,ES DS MC ICP-MS Mo
8" Mo/ %o
-1.0 -05 0.0 0.5 1.0 1.5 2.0
2
FTRIAE TN S TEIOEAY
K B G E AL TR <100 umol/L H,S St 100 umol/L H,S
woisyey D0 00 o 0O Oo xsassnse
sqompre DBER & O 00 0 B[HEOGOOO O sxsamss
~1.5 -1.0 -0 0.0 05 1.0 I's 2.0 2’5 3.0
5" Moy ! %o
1 Mo [ Sebert (2003) Barling  Anbar (2004) Anbar  Rouxe (2007)
Mdinovsky  (2007a,2007b) ]
Fig. 1 Variationsof Mo isotopic compostionsin nature (datafrom Sebert et al. , 2003 ; Barling and Anbar , 2004 ;
Anbar and Rouxd , 2007 ; Mainovsky et al. , 2007a, 2007b)
(1) : , Mo L abrador 5 , Mo
Sebert  (2003) 5% %Mo ) %% Mo Barling  Anbar
0.07 %0+ 0. 12%d n=7) , 0 %o (2004) , 2.3%0 2.5 %o,
3%%SMo - 0.09% O0.25 %o 2.3%020.1%(n=6) McManus (2002) Santa
0.1 %o Ha , Monica 3%% Mo 3. 5 %o,
63% Mo Mo Mo , Sebert
2 :Barling  (2001) Mo
3% P Mogwc= 2.21%,  Sebert  (2003) Mo ,Sebert  (2003) MOMO

2% © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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+0.0005(®) , Fe-Mn ,
A wo=18 20 , Mn Mo , 1.001 8 + 0. 000 5(29D) ,
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@ : Mo . MoOi" Mo(OH)e
3 %S Mogwc 4 %o ., Mo Mo Anbar  (2001)
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0.00 0.36 %o (Sebert et al. , 2003) , ,
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2006; Poulon et al. , 2006) Mo ,
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(5) (Anbar , 2004 ; Sebert et al. , 2006; Poulon et al.
Mo 2006 ; Anbar and Rouxd , 2007)

698/95M0JMC ,
(Arnold et al. , 2004 ; Sebert et al. , 2005; Wille et al. ,
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1. 04 %o (Lehmann et al. , 2007) ; Ohio
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1.51 %o 2.14 %o (Pearce et al. , 2008) ;
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Mo
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Mo Mo
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, (Yebert et al. ,
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, 6 97/95MO 2'3%06 98/95M0:
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