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Mo
JE 7, X4z

A thoug€h Mo isotopes have heen jncreasmgly
used as a pajeoredox Proxy in the sudy of palea. oce
anc@raphic condition changes ( Barling et a_L
2001 Sichertetal, 2003 2005 2006 AmMOH et
al, 2004 Poulsonetal 20pg), sane very pasic
knowledg8e ahoutMoO soopes geochem sty have not
been fu]ly established Yet First although there are
severa| Previous studies on He equijhrium MO isQ
tope frac tpnatgon fac101§ the accurate fractpnatpn
factors considering solvatpn effects have not peen
detemined (ur recent resu]ts show that the sojva
tion effects can dramatijcally change the fractpnatpn
numpers fran the ones n gas Phase [or example
the Ma)> - Mo( (H), fractpnation atps “C s
0. 8%, for gasphase put it is changed 1092 g%, .
sojutpn n another Words the fractpnatpn factors
provided on vacuum nditpn are not accurate e
nough Seoond excePt the dan jnant dissoved Mo
seawater knovn as molypdate pn
(M(QZ’ ) the possihk otherm nor species are e

sive Ihird the MO ramova | mechan gns fram sea

species m

water are only known f{or at the anoxja and euxinic
conditons ( ¢ g Helz et a], 1996 Zheng et a],

2000 ) the detaqls ofMoO ranova|mechanisn at oxic
conditon are sti]] alguing Such as hov to explamn
the 1 7% ~2. 0%, ( 0 tems of” Mo Moy Mo iso
tOPiC camposition offset heween the seawater and te
oxic sedinents Fourfy the adsoP ton effcts onMo
isoope fractionation are ainost canpletey unknovn

W ithout the ahove knowledge it & difficult © un

derstand many distinct Mo g otope  frac tjiona tions

550002)

found in a numhper of geologic systems and it s diffs
cult o exPphin the exceptionally png resgence tine
ofMoO in sawater

This study provides accurate equilprium MO i
soppe fractpnaton factors hetween Possihle dis
soved Mo species and he ad 01thed MO sPecies on
the surfice of ( Fe Mny ~oxYhydroxides W e checked
the saJteffect tanperawre effect varpus adsorpton
surface structures on He MO soppe fractionat'pn§
Ureymaode] or B Beisen\VaYer equation hased the
oretcalmethod and the supermoljecule clusters are
used 10 Precisely evaJuate fe solvatpn effecs The
B3LYP/(6-311 + G (2df P} IANI2DZ) level
method s used Pr frequencies calculatpn Twenty-
four water mojecules are used t© Ppm the super
molecues suround ng theMo species At keastq dif
ferent conpmers {for each supemolecule are used t©
prevent the enors fran the d vers;V of con fi€urations
in solution (Qur results show that the fractionaton
beween the dannant aqueous Mo species and te
adsorhed ones can only produce fss thany %, isa
opPic fractionation The PopPmerized MC(,)f foms
(e 8 Me()) also have quijte sinilar fractionatpn
n another WOI'd he
1. 7%0 ~ 2%, Mo isotope offset found heween He
seawater and the Fe Mn.oxides i unjkely caused
bY the absorbtion of M()*>* ho such oxic sedi

ments Jtmusthe caused bY ohermechanisns This

reative 10 aqueous Ma()*

studyY pProovides a hase for discussng He mechanisn

ofMo remova] fran the seawater



