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- Outline

» - Principles of LA-ICP-MS technique
s - Trace Element analysis

» - U-Th-Pb geochronology



8900 QQQ (Agilent) Excimer Laser 193nm ArF (GeolLas 102, Microlas)
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LA-ICP-MS approaches

lOOum crater in fused silica
(from Coherent web 31te 193 nm

“In situ”: isotopic analysis of
small cylindrical volumes
(5-100pm diameter)
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Mineral/solid material
separates or
directly on ordinary thin
sections
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Ablation protocols
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Laser: 266nm Nd:YAG Zrn s e

Jan Kosler (2008) in:

Laser Ablation ICP-MS in the Earth Sciences: Current Practices and Outstanding Issues




Analisi raster di zircone con Excimer LASER (193 nm).
Spot 5 um, 200 KHz

(Irydia, Teledyne, Spot da 1 um, 1 MHz)



Agilent Series 8900 QQQ

Quadrupolo (Q)

1T

Reaction/Collison Cell (R/CC)

= rimozione inteferenze \ /
isobariche

~_L-

ICP-MS a triplo quadrupolo Agilent con MS/MS

Filtro di massa quadrupolare (Q1) Cella di reazione Filtro di massa quadrupolare (Q2)
Scarta tutti gli ioni fuori massa prima Usa la chimica di reazione perrisolvere  Scarta gli ioni fuori massa e lascia passare
che possano entrare nella cella

|'analita dalle interferenze sulla massa al rivelatore I'analita senza interferenze

Q2

Solo l'analita e le Solo gli ioni dell'analita (e gli
interferenze sulla massa

ioni fuori massa/ioni prodotto)
raggiungono la cella

Solo gli ioni dell'analita target o gli ioni
escono dalla cella

prodotto contribuiscono al segnale misurato,
cosicché i risultati sono accurati e coerenti



ICP-MS-TOF

2G sample per second detector

Up to 200kHz ion sampling

Three levels of ion beam attenuation

to extend dynamic range \\‘
using patented technology

Chicane lens to steer ions

int drupol
it s \‘\ High engsgfion path, bypassing quadrupole

Patented technology
7KV time of flight T

analyser with reflectron

= Interface cones and ion extraction optics

- scansione velocissima dello spettro in massa a partire da
una soglia con acquisizione di tutte le masse



ICP-MS a Settore Magnetico

ISTITUTO DI GEOSCIENZE E GEORISORSE (IGG) - PisaA

MULTI COLLECTOR ICP MASS SPECTROMETR

IN SITU ANALYSES

INTERFERENCE SEPARATION

A

SAMPLE WEIGHTING Thermo Scientific NEOMA
= 2
A i MS/MS MC-ICP-MS

SAMPLE DIGESTION 11 Faraday Cup mobile detector array

Neoma MS/MS MC-ICP-MS

Technology that

1013 Q Amplifer Technology

eeeeeee

I LAY

- Highest sensitivity and stability

Superior Vacuum System

GIORNATE DI CONFRONTO SULLA PALEOCLIMATOLOGIA IN ITALIA

Extra High Resolution (XHR) increasing
the resolving power

Retarding Potential Quadrupole
(RPQ) improving abundance
sensitivity
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ICP-MC-MS

ISTITUTO DI GEOSCIENZE E GEORISORSE (1GG)

NEPTUNE-NEOMA LAE

IN SITU ANALYSES

XYR Beam Shaping

- Square and rectangular ablations
Sampling matches pixels
Spot size = 1-240 pm

TwoVol3 Ablation Chamber

- Imaging Interface: Ultra-fast washout
(<1 ms-1000 sensitivity

a esolution

- Analytical Interface: Switchable cup
for high precision data analysis

- Typhoon Purge: World's most efficient
air removal system

Microscope Viewing

- Ultra-HD viewing of the sample
- < 0.55 um resclution

20X video objective (upgrade option)
- Software switchable objective . R Nan og rade
High-Precision Stages

- 10 nm resolution at high speed with
closed-loop feedback for perfect
position recall

Beam Delivery
System (BDS)

- Purpose designed sealed and purged
BDS with minimal number of rotatable
optics for lowest cost of ownership

High Frequency 193 nm
Excimer Laser Source

Imaging Mode

- Provides edge-to-edge ablation
and centrolled laser dosage

- Water cooled, 500 Hz frequency for
stable high-speed imaging

- 1000 Hz available (upgrade option) —
ideal for ICP-TOF-MS integration

ESI NWR 193
Laser Ablation system

=) . i-
MINIMAL SAMPLE

PREPARATION
[
SAMPLE CONTAMINATION

REDUCTION

B ITIN=ERIS

MS/MS TECHNOLOGY

) Magnetic sector
Pre-cell mass filter MS Hexapole collision/reaction cell

A

ﬁ E 4 BSrF

Analyte BTGrE
- : SrF Analyzer
Cd, Ar “’Rb y . U'SF

FILTER _ SEPARATION

|
|
I
|
MBI EFFECTIVE ' ROBUST ISOTOPE
SAIAEE LAURIE INTERFERENCE |  SEPARATION AND
REMOVAL . DETECTION
NON-ISOBARIC ,
INTERFERENCE DIFFERENT |  SIMULTANEOUS
REMOVAL REACTIVE GASES | MEASUREMENT OF
' ALL ISOTOPES OF
MAGNETIC SECTOR | INTEREST
TECHNOLOGY .
Low To HiGH

RESOLUTION MODE




LA-ICP-MS analysis:

= \Wwhat we can do!

Trace element U-(Th)-Pb
(<1000 ppm/ 0.01 wt%) Geochronology

Laboratory of Pavia
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LA-ICP-MS Trace element

4 |5 9 T10 [Tmm 12113147115 [16 17
e.g. volcanic glass analysis

Routine analysis Pref. major ic

mass Danger: Isotope choice is sample specific

Potential (ic, sensitivity, few/no ref. values) E_,,';“";'ff,' |t ”B i ( N F

Interference correction (ic)

Interference correction (ic) NIST612  ppmor 343

- BQR-2G  *—wt9 27 29 31 35
UII(-iE, 0 Dou b!}r charged, I-I—; VG2 Al Si p ( i
Argide, Ar Mass interference, z

134 1615
51 n 2+ 5+ 79
V i Ga | Ge | As Br | Kr
38.8 . : : . 88 . 1 per 35.7 2 |

93 N 1 S 115 Sn 7]
Nb | In | Sn | S [ | Xe

38.9 38.6 34.7 1 nrv

205 209

Ta -' T | pb | Bi At | Rn
30.2

376 63 g e 1051 84 149  [3857

nrv = no reference value

Minimal Pronounced ‘across Period’increase in transport efficiency during spot analysis (except Group 1 elements

inter-element
fractionation 730 (140 126 157|159 166

(within Groups) - Ce Nd Gd | T Er
36 38.4 . 35.5 : ; 373|376 : 38

232 238

Ac | Th U (m | Bk Fm

37.79 3738




LA-ICP-MS Trace element

Main

application
S| I |Cates Olivine, Amphibole, Pyroxene, Garnet, Mica, Plagioclase, epidote,
titanite..
OX' d €S chromite, rutile, corundum Petrology
Phosphate (e.g. Monazite)
Sulfides (e.g. Pyrite) & Sulfates (e.g.Anhydrite CaSo4)
Carbonates: calcite and dolomite Biology

Glasses Archaeometry




LA-ICP-MS Trace element

Petrology....

Pyroxenes from Abyssal Peridotites

CLINOPYROXENE
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- Analysis on Petrographic Sections <25 micron thick

- 10-15 sec of acquisition during ablation for each analysis
<0.01 . i
(La<0.0 Oppm) - QQQ-ICP-MS coupled with 193 nm Excimer Laser

La Ce Pr Nd SmMEuGdTb DyHo Y Er TmYb Lu

Trace element composition normalised to Chondrite Cl (Primitive Meteorites)



LA-ICP-MS Trace element

Petrology....
1000000  Monazite (REE=500'000ppm) 1000000

100000 100000
10000 10000

1000 1000

Cpx-Amph

10 Calcite (REE<10ppm)

Dolomite
0.1
Fluorite

Plagioclase (REE<1ppm) 0.01

0.001
Anhydrite (REE<O.1ppm)

0.0001

w0 - 0Mm
5Uﬂ.Z¢%I.IJ(DI—




LA-ICP-MS Trace element

Biology: chemical profiles of carbonate growth

ithoth : lioid Mullet Otolith
ithothamnion corallioides (Otolite di trigli)

(Alghe rosse calcaree)

In collaboration with Marco Stagioni (UniBo)

In collaboration with Prof. Basso Daniela Maria (UniMiB)

and co-authors
Piazza et al. 2021



LA-ICP-MS Trace element

Lithothamnion corallioides
(Alghe rosse calcaree)

| | - LA-ICP-MS was performed on longitudinal sections
Wl of the calcareous red algae Lithothamnion
p e . . . . .
P corallioides, following the growth direction
g 2 RS
. & )Ir
e~ ¥
3 =
ol ot
g g o 200ym

In collaboration with Prof. Basso Daniela Maria (UniMiB) and co-authors
May 2019



LA-ICP-MS Trace element

Lithothamnion corallioides
(Alghe rosse calcaree)

1000'IOIIW OOO.FO“

356.0 pmol/mol < B/Ca < 954.1 pmol/mol
171.7 mmol/mol < Mg/Ca < 311.2 mmol/mol
S~ | 4 53.8 ptmol/mol < Li/Ca < 178.5 pmol /mol
- i 2.9 mmol/mol < Sr/Ca < 5.1 mmol/mol

B/Ca Mg/Ca Sr/Ca Mg/Li
(nmol/mol) (mmol/mol) (nmol/mol) (mmol/mol) (mol/mmol)
mean  st.dev. mean st. dev. mean st. dev. mean  st. dev. mean st. dev.

Aegadian Isl. 610.8 63.9 224.9 30.3 81.9 18.4 37 0.4 2.8 0.5
Elba T 59 2234 264 85.2 14.3 3.6 0.4 2.7 0.3
Pontian Isl. 462.8 0% 216.1 19 79.6 14.6 3.3 0.3 2.8 0.4
Morlaix 026,95 5 )28 . 23095 412 113.1 32.9 4.1 0.5 242 0.4
total 6619 138.9 2253 30.4 89.0 23.3 3.7 0.5 2.6 0.4

Sampling site

Piazza, G., Bracchi, V. A., Langone, A., Meroni, A. N., and Basso, D.: Growth rate rather than temperature affects the B / Ca ratio in the calcareous red
alga Lithothamnion corallioides, Biogeosciences Discuss. [preprint], https:/ /doi.org/10.5194/bg-2021-21, in review, 2021.




LA-ICP-MS Trace element

Temperature(°C) LithOthamniOn Cora”iOideS

100 125 150 175

(Alghe rosse calcaree)

B/Ca(pmol/mol)j Mg/Ca(mmol/mol)
550 650 750 850 95§ 200 240 280

1991-08

Dark bands correspond to

1991-02

winter growth,

Light bands correspond to
summer growth.

Bl Mg, Li, Sr/Ca show cyclic
variations corresponding to the
seasonal fluctuation in seawater
temperature.

1983-08
1983-03

1982-09

el B/ Ca lack of a significant temperature
influence.

1981-08

50 90 120 150 180

Li/Ca(pmol/mol)
35 40 45 50

Sr/Ca(mmol/mol



LA-ICP-MS Trace element
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LA-ICP-MS was performed on mullet otholith
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In collaborazione con il Dr.
Stagioni Marco (UniBo)




LA-ICP-MS analyses:

= \Wwhat we can do!

s

U-(Th)-Pb Geochronology

Laboratory of Pavia




U-(Th)-Pb Geochronology

U-Th-Pb Geochronology 343

124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146

Neutron number (N) INEX zang)

92 2, 7 Gy 5Gy
238| ) — > 206Ph 4 Boe+ 6F + Q; Ause = 1.55125e-10 year :

91 2pg

“2Th
232Th—P=205Pb + Bt + 4B+ Q; Ay, = 4.9475e 71! year A

235 — 27Pb + T+ 4B+ Q; Ao = 9.8485e 710 year!

Th 90

Ac 89

Ra 88

Fr 87

Rn 86

Atomic number (£)

215;“

A Indicates beta decay
Po B4 H5pg [H18pg (to isotope diagonal in indicated
h [ direction and the same mass)

Bi EB E‘MH 21E-Bi
20Th ~Half-life
Pb 82 #ipp 75ky | «— (only indicated

if =10years)

Tl 81 \
Indicates alpha decay

(to isotope diagonal in indicated
Hg 80 (Schoene, 2014) direction and 4 amu less)

At 85

Figure 2 An illustration of the U-Th—Pb decay chains. Each isotope occurring in a given decay chain is color-coded to its parent isotope, which are
outlined in red, as are the stable daughter isotopes of Pb. See inset for description of symbols used in each box. =« is an alpha particle, p is a beta particle,
and Q is energy released during the decay.




U-(Th)-Pb Geochronology

|

206p/204Phy

|

t, = ~1000 My of ingrowth ot 2%Pb"
slope of line = 2°%Pb"/238) = e*-1

r i
pad _Tnderestimate of age
o —>0 - \

— )
t' = Pb loss Teduces slope
- \ Of linear array, causing

Variable mixing with
- less-radiogenic reservoir

f;,.:r\'f o or younger matenal
=\

with identical 2°°Pb/2*Pb composition

238 /204Phy

100 200 300 400

(Schoene, 2014)




U-(Th)-Pb Geochronology

Wetherill Concordia Diagram

205ppy/238(J

2500
Pb-Pb dates of purple analyses

are equal to true date

C 2000

t. = age of zircon after -1700 My of ingrowth of Pb*

!D = crystallization of zircon

t' = discordant dates between t, and t,

207 Fl bFSEU

t, = growth of new zircon or Pb-loss

5 10 15 20

Tera-Wasserburg e

45 um

Diagram t, = metam

207Pp/209Phy

Fb—Pb dates of purple analyses
are underestimates of igneous age

t. = closed-system ingrowth of Pb*
for 1200 My after t..

207Pp /235

20

100 pm
L

(e)

238| ) 206Ph (Schoene, 2014)

15

25




Common minerals used for U-Pb dating

Zircon: ZrSi0, © Monazite: (LREE)PO,  Rutile (Ti0;) '™

|

Ca(REE,Ca)Al,(Fe**,Fe**)
(Si0,)(Si;07)O(OH)

Th between 0.05 and 3 wt.%
and U between 10 and 3000
ppm
prime target for U-Pb and
Th—Pb geochronology

0

S



U-(Th)-Pb Geochronology

T(°C)
1400 1000 800 600 500
Diffusion of Pb in different minerals

Temperature (°C)
1000

Crust (
Mantle Advective
L Gra | geotherms
O; -?})’?‘e
Ia,b" o
L N
apa tite
xenotime

yeqelpy eueiN

@
=
c
©
==
=

rutile

monazite titanite

Zzircon
i i

B 10
1/ T(X1 D“‘!K}

(Schoene, 2014)

Cherniak DJ (2010) Diffusion in accessory minerals: Zircon, Titanite,

Apatite, Monazite and Xenotime. Reviews in Mineralogy &amp;
Geochemistry 72: 827—869.




... calcite U-Pb dating

Early hydrothermal carbon uptake by the upper oceanic crust:
Insight from in situ U-Pb dating

Geology, 2016

Laurence A. Coogan', Randall R. Parrish®?, and Nick M.W. Roberts?

SAIA-16R6-114.5-118 } I6d-ZHR3-23 B 164-IER4-44
9.3 = 4.9 Ma -t 117.6 = 9.6 Ma 1156 = 54 Ma

3% 2sigma error

!!

14% 2sigma error

U ranges from 17




... calcite U-Pb dating

Contents lists available at ScienceDirect CHEMICAL
GEOLMGTY

FCIGTE ABASLTENY

Chemical Geology

journal homepage: www.elsevier.com/locate/chemgeo

U-Pb dating of cements in Mesozoic ammonites @ ek

Q.Li** RR. Parrish °¢, MS.A. Horstwood ©, ] M. McArthur *

O ww

U ranges from 0.47 to 5.3ppm!!!!
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U-Pb dating: Garnet vs. Zircon

207pp /5 7P /5
0.20 0.25 0.30 ] ] 0.24 0.26 0.28 0.30
1 |

1 | ] ] 1
a Garnets b Zircons
Concordia Age = 2566 + 1.0 Ma Concordia Age = 2555+ 1.0 Ma
MSWD = 3.7 (n=11) ” MSWD = (.78 (n=14)

!

Mean = 254.2 + 1.7 Ma|
3:“}| MSWD = 0.87

(n=1011)

oo HE I O=E ORD O mE I
i i i i i i i

ﬂHﬂ”n
il

MSWD = 2.11
(n =14/14)

.EIZ:I':'-FI' bllfH-H-U
.EIZ:I':'-F- be.ES-!-U

OFEN Garnet U-Pb and O isotopic
~determinations reveal a shear-zone
-induced hydrothermal system

Zhongjiang Zang?, Leilei Dong®?*, Wei Liu'?, Han Zhao™?, Xinshui Wang®, Keda Cai® &
: BoWan®™?

Andradite:
CajFe’*;Si;0,,




minerals

Article
U-Pb Geochronology and Geochemistry of U-Rich
Garnet from the Giant Beiya Gold-Polymetallic
Deposit in SW China: Constraints on Skarn
Mineralization Process

Yu Fu 2, Xiaoming Sun 3%, Dengfeng Li "? and Hai Lin 23

U-Pb dating & Traces: Garnet

=

Sample/Chondrite

=

W297 (Grt 1)

0l T A I N AN N N
W R DT P PRGOS

(a)

W297 (Grt 1)

Lower intercept at:
35.8+0.8Ma
MSWD=0.9; n=20

Sample/Chondrite

S

W281 (Grt II)

| | l ] | ] | 1 | | l
O M MR A RS RN

W281 (Grt I1)

Lower intercept at:
34.0+2.1Ma
MSWD=1.2:n=16

S.

n

N

80 120

160 200

U/ Ph

Figure 7. Tera—Wasserburg diagram for the Beiya garnet: (a) W281, (b) W297.




U-Pb dating: Mantle Garnet

ranlum.— ead geochronology applied to pyrope v Tt = 5400 <510 i 109
garnet with very low concentrations of uranium MSWD =0.62, p(x”) = 1

Upper intencapt

TTph [ 25Ph = 0.95 + 0.1 3000 -

Gary J O’Sullivant @, Brendan C Hoare?, Chris Mark>*, Foteini Drakou® and

Emma L Tomlinson®

2000 ~

A ’ ' No Pb comune , ol doaponts

ca. 85 Ma

ED?PbJ"E 35U
I

Coincidente con 20
eta magmatismo

Fig. 2. (Colour online) Transmitted light image of a thick section of coarse-grained
lherzolite from Bultfontein (sample CLA-13). Garnet are magenta in colour. P i ropo &

Instantaneous M93A|3S|3012

freezing of Continental
U-Pb system Crust

‘ .
a Rapm‘
J{ emplacement

Lithospheric
Mantle |

100

EEEUJ'EEEPb

Fig. 4. (Colour online) ®"Pb/™Pb vs °*Pb/Z"U gamet U-Pb discordia age of
Bultfontein xenolith gamet. Age calculations employed the independently measured
Fig. 5. (Colour online) Conceptual model of the behaviour of the U-Pb system in 2 ph 2%ph and 2®Ph/2% ratios, but are here presented both in a Tera-Wasserburg
pyrope-rich garnet from sampled xenoliths. Garnet sampled from very high temper- diagram and transformed for display on Wetherill concordia for comparison. Ellipses
atures, as in this study, will reflect emplacement. Garnet yielding lower equilibration are plotted at 2o. In the Tera-Wasserburg diagram, ellipses are plotted with low trans-

temperatures or encapsulated in diamond (none in this study) might retain ancient " .
information parency to show regions of greatest data density.

Asthenosphere




Exploring the limits of in-situ U-Pb dating of metamorphic
garnet

Aratz Beranoaguirre 12 Leo]. Millonig 2 Qiao Shu®, Richard Albert®?, Horst R. Marschall?, Jose lgnacio Gil Ibarguchi'. and Axel Gerdes?

Recent advances in analytical techniques and instrumentation allow for the analysis of increasingly smaller sample volumes and lower concentrations. This
development significantly expands the possibilities of in-situ geochronology, e.g., LA-MC-ICPMS. Minerals with low U (and Pb) contents such as garnet become
the target of in-situ U-Pb geochronology since ages can potentially be obtained from single (sub-)mm-sized garnet grains in thin sections. In this contribution,
we explore the current limits of in-situ U-Pb geochronology: what are the minimum concentrations from which an accurate and precise U-Pb age can be
obtained?

For that purpose, we have analysed garnets from three different localities that were unsuccessfully analysed in the past using a single-collector sector-field
Element XR instrument at FIERCE. These garnets have been re-analysed at FIERCE using a Neptune Plus MC-ICPMS coupled to a RESOLution-LR ArF Excimer
laser. The analyses were performed in static mode measuring the masses “°*Pb and ? Pb with Secondary Electron Multiplier (SEM) and “%?Hg, 2%*Pb and 35U
with the Multiple lon Counters (MIC). With a spot diameter of 193 um (round) and a fluence of 2 J/cm? at 15 Hz, ca. 18 pm pit depth was ablated in 18s analysis
time, resulting in a total of 2 pg of ablated material. This is more than 2,000 times less material compared to conventional isotope dilution analyses and 3,000

times less U than for a typical LA-ICPMS zircon analysis (20 pm spot). Although the analysed garnets typically have U contents below 10 ng/g, about 15-30 spots

are commonly sufficient to define a regression line in the Tera-Wasserburg diagram, yielding a precision of typically <3 % for the lower intercept age.

Challenges and details of the method will be discussed using samples of metamorphic garnet from Kaapvaal craton granulites and Eastern and Western
Variscan eclogites.

How to cite: Beranoaguirre, A., Millonig, L. J., Shu, Q., Albert, R., Marschall, H. R., Gil Ibarguchi, J. I, and Gerdes, A.: Exploring the limits of in-situ U-Pb dating of

metamorphic garnet, EGU General Assembly 2022, Vienna, Austria, 23-27 May 2022, EGU22-12133, https://doi.org/10.5194/egusphere-egu22-12133, 2022.

> ..with 10 ng/g about 15-30 spots give precision <3%

o This guy is doing U-Pb dating in orthopyroxene...pers. comm



Laser Ablation Split Stream (LASSS) for Zircon Petrochronology

- 25,000

= ""Hf —Neptune Plus
= 25Ph —Element XR
= Y —CAPRQ 15 000

- 20,000

Analyte G2
10,000

M and *%Ph (cps)

176/ 177 Hf

NMP09S Pump 5,000

20 40 60 g0 100 120 140 160 180 200
Time (s)

Neptune . Figure 4.
— Right: U1 Figure 2. Signal traces for spot ablation of 91500 zircon, LASS to

three ICP-MS. Integration times = 1 s. ""Hf (MC-ICP-MS), responded
NMPO5S Pump faster than *°5Pb (SF-ICP-MS) and 7Y (Q-ICP-MS), reflecting the relative

distances from the laser ablation cell.

Element XR /

mlmlhl'cl L] :.'DI_DI)\.O.LI ._Q.:I
- o8 2z c%Lu(gl—r:1:|:'-'-',§>-_l

e 91500 GJ-1 o Plasovice e Mud Tank

Figure 6. Chondrite-normalized REE concentrations' (error bars = SD) determined in the four reference zircons on the iCAP RQ ICP-MS in
the LASS configuration.

Figure 1. Schematic of LASS to three ICP-MS systems. Approx. 50%
of the laser aerosol output was extracted from the primary MC-ICP-MS
channel to SF-ICP-MS. Approx. 30% of the SF-ICP-MS channel was

extracted to Q-ICP-MS.




|CP-MS-TOF
ICP-MS Imaging @ S

e 2D elemental map oftentimes used for biological or geological samples

* Instrumental setup: Laser ablation — ICP-MS
e Sample is shot at with a laser (typically 5-50 um in size).
 The generated aerosol is carried to the ICP for analysis

* Modern laser ablation systems can generate separate aerosol clouds
every few milliseconds

Chromatogram  cocitdas.  detector calibratic

 Combining the coordinates of the laser shot and the intensities results
in 2D elemental distribution map

 Pixels can only be resolved if every laser shot is discriminated



ICP-MS-TOF

Multi-element imaging

= Elemental maps of the entire periodic table

- Thin section of entire mouse % .
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|ICP-MS-TOF

Elementi in tracce in
Zircone Magmatico

ArF Excimer ESI +
TofWerk
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Rapporto isotopico Lul’°/Hf'’7 in Zircone magmatico
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Trace eleme

No gas MS/MS mode

ICP-MS a triplo quadrupolo Agilent con MS/MS

Filtro di massa quadrupolare (Q1) Cella di reazione Filtro di massa quadrupolare (Q2)
Scarta tutti gli ioni fuori massa prima Usa la chimica di reazione perrisolvere  Scarta gli ioni fuori massa e lascia passare
che possano entrare nella cella I'analita dalle interferenze sulla massa al rivelatore I'analita senza interferenze

' . g
J N

| L .

Solo l'analita e le Solo gli ioni dell'analita (e gli Solo gli ioni dell'analita target o gli ioni
interferenze sulla massa ioni fuori massa/ioni prodotto) prodotto contribuiscono al segnale misurato,
raggiungono la cella escono dalla cella cosicché i risultati sono accurati e coerenti

MS/MS improves the accuracy and confidence, re
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Lead isotope analysis: Removal of *Hg
isobaric interference from 2**Pb using
ICP-QQQ in MS/MS mode
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charge transfer reaction 204 amu
atic representation of MS/MS reaction mode for Hg interference removal . Q1 is set to m/z 204 rejecting all ions at masses other than 204 amu
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QQQA: what we woul

Rb-Sr dating

(NO2 in reaction cell)

Available online at www _sciencedirect.com

ScienceDirect PI"OCEdiO

Procedia Earth and Planetary Science 17 (2017) 464 — 467

15th Water-Rock Interaction International Symposium, WRI-15

In situ Rb-Sr dating of fine-grained vein mineralizations using LA-
ICP-MS

Mikael Tillberg™', Henrik Drake®, Thomas Zack®. Johan Hﬂgmalmb, Mats Astrom®

Earth and Planetary Science
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