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Analytical techniques for molybdenum isotopes by using Multi-Collector
Inductively Coupled Plasma Mass Spectrometry (MC-ICPMS) and its
application to a sediment core from Lake Baikal

Ry AEE gL



i
A @R FARR AL B F-AFFE L 225
LoEFPAGHET R ALARY ORI A BEIFNREN N 2 e

T4l gt o K H AR BITHRF > £EfFate a3 ERAL S bd AT RH

fe:]
-

LR P I EAAHL cRH T RL R M F A LK
R RAVIUL R HH P AL REAH (R

P BFRE AL AT TR A RS S RERE T g o 1
Yoot @ % BT B fRYT 2 o IR RS BRSO R F B B g o ER
ErUsgpER* c B 2B s ERMZH L FiaF bk £ kanfles o
FHRERMFLEOPE R ZRCRERRT AT EINFLIFL

A AF SRR L AREMLPERG f R P e L FEA T T R gk

LN

WAL R ABRHANOFA DT I ERFEAT A2 E ] B

L
. 2
12

Bohupraaprgheaire



IR

AFIE T ARG NBERR Y oA AT AR RIS
FIL AT L @ L AR PR A R A B BAF R N R
Bf? B et B AE T BB AT Tt 2 kAT p A
Foahn A E o R EABS(Y Mo & Mo fie £)f247% (Double spike
method)** % 3% 4c B R 48 & T R T ROC-ICPMS) & 7 4p e iz 4 47

R EPY AR R R AR AR A AR R
2Rt BRed 31 BAEA E B0 T R RMT R & A Pk A UL
Bl ER RTINS CHBEREIEE, P AT H 2 B A E A
FrHAERE R s R B L L A PR R R R 2w o Y
R ip ok Mk e g E w5 8% Moistaras= 1.02%o0 ot ¢h 0 B 4r i 5
TEARE T 0 R STER 100 & A (T E K 12ka) A R 0 T R pRina KRR 1 ok
EBRE IR FEA D R GRBAET o d S EBERIEG L A E PPk
P rFEPRPRII AP ETAD §F GRBTHI TR A REDREYE

R AR 2% ARG RT & a4 o

Mags BT HRETE L AR P AR Pk EF AR PR E E

6



Abstract

The studies of molybdenum (Mo) are mainly focusing on marine environment,
and the application on lake record is rare. A three-meters long gravity core (GC-99;
52°05°23”N, 105°50°24”E; water depth 201m) from Lake Baikal is studied for Mo
isotopes. This study is using Mo concentration and its isotope fractionation to
examine the sources of material and the changes in conditions of Lake Baikal with
climate changes.

To approach on extracting Mo isotope signal directly related to lake water, a
sequential leaching technique to extract the Mo isotopes coating on the Fe-Mn oxides
is established, and a robust chromatography technique to purify molybdenum isotopes
is modified from previous study. Then, Mo isotope composition is measured by
applying double spike method with Multi-Collector Inductively Coupled Plasma Mass
Spectrometry (MC-ICPMS). According to the Mo concentration and its isotope
composition, the results imply Lake Baikal stayed oxic condition over the last 24 ka.
Moreover, the sediment core GC-99 from Lake Baikal imply two stages fluctuations
of the lake environment separated at core depth of 100cm (around 12ka); and the
shifting of 8°**Mo isotope composition shows that the lake during interglacial period

was more oxic than the last glacial period due to absence of ice cover.

Keywords: Double spike method ~ Lake Baikal ~ The changes in molybdenum isotope

compositions over the glacial to interglacial
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Step Solvent \Volume (ml) | Time
1 Milli-Q® 10 5 min
2 |[1IN CH3COONa (pH=5, modified with CH;COOH) 10 1hr

2.1 Milli-Q® 5
3 0.02M NH,0OH-HCl in 25% CH3COOH 20 4 hr
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The first column (Savillex PFA microcolumn)

Resin: Eichrom TRU 50-100um
Bead volume=0.3ml
Inside diameter= 4mm

Step \Volume (ml) Eluent
Washing 6 0.5N HCI
Preconditioning 6 6N HCI
Loading sample 1 6N HCI
Collect Cd
Collect Cd 6N HCI
Collect Mo, Fe 0.5N HCI
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The second column (Bio-Rad glass column)

Resin: AG50W-X8(200-400mesh)
Bead volume=2ml

Inside diameter= 7mm

Height in column=52mm

Step \Volume (ml) Eluent
Washing 10 5.25N HCI

1 Milli-Q
Preconditioning 10 1.25N HCI
Loading sample 1 1.25N HCI

Collect Mo

Collect Mo 3 1.25N HCI
Cleaning 10 5.25N HCI
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231 §EEFALAREFEFE

Depth (m) 8%/%Mo jmc 8%/®Mo nisT3134 25D [Mo] (nM)

200 2.45 2.26 0.15 97.3
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%32 FHRETAZE R o T 355 Momc(%0)=0.00£0.09(2SD)

RIE P W %Mo, (%)
20110824 -0.03
20110909 0.06
20120306 0.06
20120307 0.04
20120308 -0.02
20120309 -0.05
20120312 -0.02
20120313 -0.03

20120626 -0.02
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41 B EREH

Aokt AR E A7 EHLE o AR L F2 #% GC-99 B
PERENE P2 BN 5 A= BDP-99 thg 4 H5 o d 3t GC-99 #7 &
F 4T E DT Rt ¢ 3 G BDP-99 T 4 (Shichietal, 2007) % P~ A F
dv i @ s $RART e CONO1-606-3 (Piotrowska et al, 2004) = i & ¥t (L B 2-1) »
rizE 2 HS GC-99 2 47 T & Tk o

TR E FiE > 4 45 CONO0L-606-3 2 # 135%‘%1‘]&} s I A B
BDP-99 #. t & — B & 4] 8L K8 (7 4 Frid o #£5 CONO01-606-3 2 & % 2% f#
Bz 2 AR 4 ¢ ehde s g -14 2 # (Piotrowska et al., 2004) (%] 4-1)- ¢+ ¢+ > Boes
%4 (2005)F] % ppk-14 TE R T HCBEE F LR s TEFEL L
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Poulson et al, 2006)-#7 5 % T» 7% ¢ 4@ 48 =% B § (6°°Mo=-0.7%0) -
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241 P ABEAES AR R ER S PR EA RN FIRE

Depth(cm) 5% Moyc(%0) 5% Monistarsa(%o) 55 Momomo(%o) 8°%/*°Mo(s)(%o)
0.5 -1.79 -1.98 -4.07 -0.39
9.5 -1.67 -1.86 -3.95 -0.99
19.5 -2.33 -2.52 -4.61 -0.65
29.5 -1.97 -2.16 -4.25 -0.52
395 -1.34 -1.53 -3.62 -2.06
495 -1.83 -2.02 -4.11 -0.73
59.5 -2.30 -2.49 -4.58 -0.49
69.5 -2.47 -2.66 -4.75 -0.37
79.5 -2.18 -2.38 -4.47 -0.50
89.5 -2.06 -2.25 -4.34 -0.36
99.5 2.22 2.03 -0.06 1.16
109.5 -0.88 -1.07 -3.16 -0.06
1195 -0.26 -0.46 -2.55 -0.04
1295 -0.13 -0.32 -2.41 -0.04
139.5 -0.51 -0.70 -2.79 -0.05
1495 -0.54 -0.73 -2.82 -0.18
159.5 0.00 -0.20 -2.29 -0.05
169.5 -1.07 -1.26 -3.35 -0.21
1795 0.21 0.02 -2.07 0.00
189.5 0.00 -0.19 -2.28 -0.04
199.5 -0.10 -0.29 -2.38 -0.03
209.5 0.66 0.47 -1.62 0.07
2195 -0.48 -0.67 -2.76 -0.17
2295 -0.32 -0.51 -2.60 -0.10
239.5 -0.40 -0.59 -2.68 -0.13
2495 -0.41 -0.60 -2.69 -0.13
259.5 -0.16 -0.35 -2.44 -0.07
269.5 -0.49 -0.68 -2.77 -0.17
279.5 0.09 -0.10 -2.19 -0.03
289.5 -1.64 -1.83 -3.92 -0.21

21 8% Mogwc ~ 8 Monistaiss £ 8 Momowmo 5 44547 15~ 49 $13¢ £ 151 52

=2 E 8 Nosw s ET B2 40k m 3 EGEL A )
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