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Molecular speciation of Mo (VI) on goethite and its
implications for molybdenum and its isotopic cycle in ocean

Wang Xin-yu'", David M. Sherman?
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Sorption of Mo to goethite and related iron
(hydr)oxides plays an important role in controlling the
mobility of Moin soil and aquatic environments. We
first performed ab-initio molecular dynamics (MD)
simulations of Mo complexation at the goethite
{101}-water interface. We find that molybdenum
adsorbed on goethite mainly exists as the inner-sphere
tetrahedral bidentate and monodentate corner-sharing
complex, instead of the previous argued bidentateedge-
sharing or outer-sphere complex. Different from
previous literature, we didn’t find any distorted
octahedral structure of Mo on goethite. The predicted
Mo-Fe distances of bidentate and monodentate
corner-sharing complex based on ab-initio MD is
3.53 A and 3.38 A, respectively. which are consistent
with the fitted Mo-Fe distances: 3.40 + 0.15 A and
3.41x0.1 A from EXAFS.

We measured the adsorption of Mo(VI) on goethite
(a-FeOOH) at different initial concentration and pH
from 3 to 11 under N2 atmosphereand constructed a
surface complexation model that is consistent with the
molecular speciation based on ab-initio MD, XANES,
EXAFS and reportedin-situ ATR-IR analysis (Davantés
and Lefevre, 2015, 2016). Application of SCM for Mo
on goethite assuming iron oxides as the principal
component of ferromanganese crust (containing average
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276 mg/kg Mo) will have ~ 0.3 pg/L. Mo in seawater in
equilibrium. The observed ~10 pg/L. Mo in seawater (c
a. 400~800 yr) is between 0.3 (adsorption equilibrium by
marine goethite) and 23 pg/L (adsorption equilibrium by
marine birnessite, Kashiwabara et al., (2011) suggests
that molybdenum in seawater has reached equilibrium
with ferromanganese crust, and goethite (57%) probably
plays a more important role than birnessite (43%) in
regulating molybdenum abundance in the ocean, which
has not been fully recognized in past.

Observed molybdenum isotopic fractionation
between seawater and ferromanganese crust excesses the
experimental molybdenum isotopic fractionation during
adsorption by birnessite and goethite (Goldberg et al.,
2009). Based on our SCM prediction, the molybdenum
isotopic  fractionation 8"°° Mo value ~ should  vary
between 1.6%0 and 2.3%., which is lower than the
observed Mo isotopic fractionation range between
seawater and ferromanganesecrust: 2.7%o0~3.2%o about
1%o0, suggesting the disequilibrium of molybdenum
isotopic fractionation in ocean. To further clarify this
discrepancy, this study highlights the necessity of
clarifying the molybdenum source in hydrogenic and
hydrothermal ferromanganese crust before we fully
understand the molybdenum isotopic fractionation
between seawater and ferromanganese crust.
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Contributions of slab-derived fluids to ultrapotassic rocks
indicated by K isotopes

. . 1 . 1 1 . 1 2
Liu Hai-yang *, Xue Ying-yu *, Wang Kun', Sun Wei-dong', Wang Kun
1. Center of Deep Sea Research, Institute of Oceanology, Chinese Academy of Sciences, Qingdao, P. R. China;
2. Department of Earth and Planetary Sciences, Washington University in St. Louis, USA

Mantle-derived ultrapotassic rocks (K*O/Na’0 >2,
K?0 >3 wt%, and MgO >3 wt%) are crucial to reveal
crust-mantle interactions. Here, we present petrographic
compositions, whole-rock geochemical and potassium
(K) isotopic compositions of Baoji ultrapotassic rocks
from North Qinling Orogen, China, to trace their origin.
The high Ba/La, Ba/Th, Ba/Rb and low Rb/Sr ratios of
the investigated ultrapotassic rocks, together with
partial melting modelling, a garnet-facies
amphibole source modified by
slab-derived fluids. In particular, the 8*'K values of the

reveal
lherzolite mantle

ultrapotassic rocks (-0.57%o to -0.06%o) are higher than
that of the depleted mantle and display positive
correlations with K/Th, Ba/Th and Ba/Rb ratios, which
indicate that slab-derived fluids have contributed heavy
K isotopic signatures to the mantle source from which
the ultrapotassic rocks were derived. Collectively, the
data demonstrate that slab-derived fluids, or
supercritical fluids play important the
generation of post-collisional ultrapotassic rocks and K

roles in

isotopes have the ability to trace the deep processes in
subduction zones.
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Heavy Mo isotope composition of northern Bataan adakites,
Philippines: Evidence for fore-arc subduction erosion?

. . 1,2% S| . 1,2 . 3 . . 4

Liu Hai-Quan >, Li Jie', Xu Yi-Gang *, Graciano P. Yumul Jr.”, Ulrich Knittel”,

. 5 . 5 ~ 6 . 1,2
Carla B. Dimalanta’, Betchaida D. Payot’, Karlo Queafio’, Huang Xiao-Long *,
1
Zhang Le
L P EBRER M ERAC AT [FIGL IR 27 T K g3, M 510640;
2. MTTERNYE S TR ARG SEIRE M), 1M 511458;
3. Cordillera Exploration Company Incorporated, Bonifacio Global City, Taguig, Metro Manila, Philippines;
4. Clay and Interface Mineralogy, RWTH Aachen University, 52056 Aachen, Germany;
5. Rushurgent Working Group, National Institute of Geological Sciences, College of Science, University of the Philippines, Diliman, Quezon City,
Philippines;
6. Marine Geological Survey Division, Mines and Geosciences Bureau (Central Office), North Avenue, Diliman, Quezon City, Philippines;

The identification of eroded fore-arc crust
component in arc magmas is challenging due to the
combined effects of mantle metasomatism and crustal
assimilation-fractional crystallization. In this study,
Molybdenum (Mo) isotope compositions are used in
conjunction with Sr-Nd-Hf isotopic and elemental data
to identify eroded fore-arc crust components in
adakites from the Cuyapo and Balungao volcanoes of
the northern Bataan Segment of the Luzon Arc. The
Mo isotopic ratios (898/95M0NIST3134) of these adakites
increase with increasing eng (+4.3 — +5.6) and Ba/Nb
(206-286). The low 8°¥*Mo (—0.36%0 — —0.26%o) in the
Cuyapo adakites coupled with low Sr-Nd-Hf isotopic
ratios suggests contributions from the residual slab

which lost isotopically heavy Mo during dehydration.

Interestingly, the high 8°**°Mo (~0.18%0 — 0.00%o)
Balungao adakites have Mo-Sr-Nd-Hf isotopic ratios
similar to the Luzon basement. Fractionated Nb/Ta
(16-18) and high Sr/Y indicate the coexistence of melt
with residual rutile and garnet+amphibole assemblages,
corresponding to a source region (>~45 km) below the
present Luzon crust (~33 km). This thus suggests an
origin of heavy Mo from partial melting of eroded
crust in the mantle wedge rather than in the upper
plate’s crust. Our work not only demonstrates that Mo
isotopes may be a potential tracer of eroded crust, but
also highlights that combined high 3°*°°Mo, gy and
Ba/Nb lavas emplaced at subduction zones with
juvenile arc crust may be a result of subduction

erosion.

FEEIUH B RYN Bataan BUALES B ik- SUBT A 7o s IR ST (HikHE S . 41973011
B—AEH SOBIER A iR (1983 4E 6 ), 55, MIWFSCR, WS e ST JL. E-mail: livhaiquan@gig.ac.cn
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