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Please join QQ group (40230239) for update, discussion and suggestion.
(Download QQ from http://im.gg.com/download/)

Whatever you are familiar with this software, it is suggested to firstly read the
following sentences if you are planning to calculate your LA-ICP-MS data using
this software. This may make your data more reasonable and explicable!

Isotopic fractionation in LA-ICP-MS analysis is mainly related to laser
ablation depth, ablation spot size and laser energy density. For a given analysis
sequence, spot size and laser energy are generally fixed. Different ablation depths
are thus the major factor limiting effectively calibration against external standards.
For zircon U-Pb isotopic dating, nonlinear variation of isotopic fractionation with
time will restrict the accurate calibration of isotopic age, which would be
highlighted for analysis at a small spot size (e.g., <20um), In order to reasonably
and effectively calibrate the samples, the following rules are suggested for
selecting the TRA signals:

Basic rules for selecting the signals:
® The signal intervals (including start position and length) of the samples and

calibration standards should be the same as most as possible.

® Mark and describe the abnormal signal/data during setting the signal intervals,
which is helpful for you to reasonably choose or eliminate the final data!
Steps for selecting the signals:

1. In order to using a uniform integrating interval length for most analyses,
firstly look at the signals of all analyses to select a “best” length of integrating
intervals;

2. Set the signal integrating intervals of external standards (e.g., 91500) for
correcting isotopic fractionation in the mode of “Fixed integrating time”;

3. Set the start positions of signal integrating intervals of samples one by one in
the mode of “Fixed integrating time”. Mark the samples with shorter signal
length than the “best” values in the “Comments” box;

4. Set the signal integrating intervals of marked samples with shorter signal
length than the “best” values in the mode of “Unfixed integrating time”.
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1. Introduction and Installation

1.1. Introduction of ICPMSDataCal

ICPMSDataCal is written in the Visual Basic programming language and works on
Microsoft Excel (Excel2016 for ICPMSDataCal 11). It gives users of the laser ablation
ICP-MS a unique analytical environment, based on the interactive selection of
background and sample intervals from the time-resolved signals provided by the
(MC-)ICP-MS. It provides real-time and on-line data reduction for the
LA-(MC)-ICP-MS analyses, and features linked graphics and analysis tables, greatly
improving both productivity and the flexibility of analysis. At present, data analyzed
by (MC)-ICP-MS of Agilent, Thermo X and Neptune, Elan, Varian, and Nu Plasma
and Attom can be directly used without additional adjustment. In order to guide the
users through the data reduction software, this manual includes the specific operations
of different applications (e.g., U-Pb dating of zircon, trace element analyses of
mineral and melt/fluid inclusion, and isotope analyses of Li, Sr, Nd, Hf, Os, Pb). In
addition, the software is upgrading and modifying based on the different requirements.
The functions and features of ICPMSDataCal mainly include:

+ It integrates the calibration and correction methods for trace element analysis by
LA-ICP-MS (Lin et al., 2016; Liu et al., 2008; Liu et al., 2010b). Besides trace
elements of the silicate mineral (Liu et al., 2008), the carbonate (Chen et al.,
2011), metal oxide (Gao et al., 2010) and sulfide minerals and single melt/fluid
inclusion (Zhang et al., 2011) can also be calculated. In addition to the traditional
calibration method of single external standard combined with internal standard
normalization, multiple-reference material calibration combined with ablation
yield correction (MRMC-AYC) and multiple-reference material calibration
combined with internal standard normalization (MRMC-ISN) can be used.

+ The time-dependent sensitivity drift in the analyses can be corrected by the
measurements of quality control reference materials, which can be easily chosen
by the user;

+ The isotopic ratios of Li (Xu et al., 2013), Sr (Tong et al., 2016), Nd (Xu et al.,
2015), Hf (Hu et al., 2012; Liu et al., 2010a) and Os (Zhu et al., 2016) measured
by LA-MC-ICP-MS can be calibrated and corrected;

+ Data reduction of zircon U-Pb isotopic dating and trace element analyses can be
quickly done at one time (Liu et al., 2010b);

+ The used external standards can be automatically identified and easily changed
(replace, add and delete) by the user;

+ The unfinished data reduction can be processed continually as long as the
relevant “data summery file” was saved;

+ Data reduction for solution-1ICP-MS analysis can also be done by ICPMSDataCal.

LA-LCP-MS Laboratory, China University of Geosolenses 3/35



Guide Book Jor I CPMSD atalal

TRA: Time Resolved Analysis

MRMC-ISN: multiple-reference material calibration combined with internal
standard normalization.

MRMC-AYC: multiple-reference material calibration combined with
ablation yield correction

SimpMRMC: simple multiple-reference material calibration

1.2. Installing ICPMSDataCal

ICPMSDataCal works on Microsoft Excel. Therefore, Microsoft Excel has to be
installed on the computer for ICPMSDataCal to run.

Step 1: Installing ICPMSDataCal

Download “ICPMSDataCal” directory from the QQ group (40230239) to the hard
drive.

Step 2: Create an ICPMSDataCal shortcut on the desktop

Within Windows Explorer, select the “ICPMSDataCal.exe” file in the ICPMSDataCal
directory by clicking on it once. From the FILE menu select “Create Shortcut”. Move
the file called “Shortcut to ICPMSDataCal.exe” onto the desktop and rename the file
ICPMSDataCal, if required.

Step 3: Registration for license or Use without registration

Although ICPMSDataCal is a free software for personal user, the user is required to
register for license. The following information for registration will appear in running
of “ICPMSDataCal.exe” if you are a new user.

If “No” is selected, the following dialog box will appear. Here, you can select
“Yes” to use this software without registration.

T = )
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Otherwise, if “N0” is selected, please send the file “Useridrecord.text” (locates in the
same directory as the main program “ICPMSDataCal.exe”) to the author
(yshliu@hotmail.com) according to the following information to ask for the
registration file.

Important Information &'

Fleaze zend the file of USERTDRECORD. txt in E:\ICEMSDataCal to the author (yshliu@ecug edu. cn or yshliu@hotmail. com) for registration!

E‘- DOseridrecord — I3i3

THE FEE B0 FFe BHo

Please send this file to the Author for Registrationt ~
09:22:68:10:B7:DF
SEQ24B1134 ABC-SAMSUNG MHMCQE28G8HMUP-OUA111-10887848182

Please contact with the author by the following e-mail address for more informationt
yshliuBuip.sina.com or yshliu@hotmail.com
W

< 4

When get the registered file of “AutUseChec.exe” from the Author, copy it to the
“ICPMSDataCal” directory to replace the existed one.

Step 4: Setting for the new user

Dialog box of “Setting ICPMSDataCal” will appear in the first running of
ICPMSDataCal if you are registered. Here, you can set the default directory to save
the calculated/calibrated files, and MUST select or input the Correct Laboratory
Name as given by the author (select “CUG user” if not stated).

¥ Setting ICPMSD ataCal =

| ST [yshliu] j Please set the defanlt folders for saving the caloulated data file
EF:I Defanlt folder for solutoin analysis data

&5 ICPMSDataCal |F MCPIEDataZalCalibratedDiata SOL

[ CalibratedData L

[ CalihratedData_SOL Default folder for laser analysis data

(] CorunonParansters |F:'LICPMSDataCal'LCa]J]Jmted.Data_LA

[_] PersonalizedSetting

[ V_Faample

[V _PrevinusVersion

[ave

aratarsy natne

Step 5: Run ICPMSDataCal

LA-LCP-MS Laboratory, China University of Geosolenses 5/35



Guide Book Jor I CPMSD atalal

Double-click the ICPMSDataCal icon on the desktop, or if no shortcut was created,
open Windows Explorer. Navigate to the ICPMSDataCal directory, and double-click
the “ICPMSDataCal.exe” file. The ICPMSDataCal screen will then appear, and the
software is ready to be used.

2. Overview of Interactive User Interfaces

ICPMSDataCal consists of four major interactive user interfaces (“windows”):

2.1. The “ICPMSDataCal” window.

B8 IcPMSDataCal 11 for Excel2016 << << CUG LAICPMS >>>> Yongsheng Liu X
MainFunctions SignalSelectionTips ReferencesForCitation ResetUserType UpdateRecords ™3 Help

ICPMSDataCal T

ln ﬁ
Major & trace element content LiSmin

Sample Solution

U-Th-Pb isotopic dating ;

Li, Sr, Nd, Hf, Os & Pb isotopic ratios

Bulk analysis

Mineral & Glass

Melt/Fluid inclusion

Sulfide/carbonate inclusion ln_lcr_ms

Software for data reduction of LA-MC-ICP-MS

SN-ICP-MS

Copyright belongs to Yongsheng L, the State Key Laboratory of GPMR, China University of Geosciences, 2008

Main Functions includes:

1) Calculate raw data off-line

2) Change calculated data

3) Calculate raw data on-line

4) Element periodic table

5) Calculation coefficient of element and oxide
Tips for signal selection gives the user some suggestions for selecting TRA signals in
reducing data of LA-(MC-)ICP-MS.
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References for citing show the reference list for this software.

2.2. The “Initial setting” window

The “Initial setting” window calls for the user to input/select the information of
calibration, analysis and raw data file. Element QC is required for calibration of
element content analysis, and External standard for isotope ratios is required for
isotopic analysis (e.g., zircon U-Pb dating). Prefix of data filename for LA-ICP-MS or
Analysis No. for solution-ICP-MS analysis must be correctly inputted. Analyzer and
sample owner are used for printing the final report.

For solution-ICP-MS analysis:

Rock standards: calibration against multiple external rock standards (e.g.,
BHVO-2, AGV-2 and RGM-2); Multi-element solution: calibration against in-house
standard solutions.

|/ ICPMSDataCal - Initial Setting X
Calibration Information Analysis Information
| & d: [yshliu) _'_I
= I j[ Ll Sample type Element QC
[Zoon -] | SRSHGTON -]
(L] CalibratedData LA ) QC standard for isotops ratios
(L) CalibratedData_SOL 21500 -
:—I] g"mm‘mpml"" (" TRAElement Content Analyzer Sample owner
omPbCorr#3_17 :
: ik - tional
(] OCT10C(CUG) " TRAIsotope Ratio | J [Op
(L] PersonalizedSetting ~
(_]V_Example (" Caleulate Fract. Factor (¢ Prefixof Filename [ Name of First file
C3vB l—
BN
File of Analysis List ~ Solution Anal
20165rAPR18B_DataSummary.xls
Data xlsx r
P
o
c Calibration + Correction

At a click of the *“Calculation/Calibration” button, correcting time-dependent
sensitivity-drift, selecting integration intervals for the ‘background’ and ‘signal’
counts of TRA analysis, calculating/calibrating element contents and isotopic age,
drawing REE and SPIDER diagrams will be conducted automatically. As a default
option, the integration intervals for the ‘background’ and ‘signal’ counts were selected
using a simple algorithm, and the element contents were calibrated against
multiple-reference materials without applying an internal standard. These should be
checked and re-set interactively by the user in the “Signal Selection” and
“Multi-standard Calibration” windows.
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Important information:

® Instrument, data type and analysis number (or prefix of datafile name) must be
correctly selected or inputted. The name of quality control sample (QC)
should be correctly inputted for element analysis (the default QCs are
GSE-1G or SRM 610 for LA-ICP-MS analysis and QC for solution analysis),
otherwise the time-dependant sensitivity drift will not be corrected. The
reasonable zircon reference (e.g., 91500) must be selected as external standard
for U-Pb isotopic dating.

® One EXCEL file containing analysis sequence should be saved as
Prefix_List.xls (e.g., JUN12C _List.xls) or copy the pre-existed setting file
(e.g., JUN12C_Setting.xls) in the directory where the datafiles are saved

before Calculate/Calibrate TRA data using ICPMSDataCal.
JUN12C_List.xls
Spot No.  Sample Spot size HV  Energy Rep. rate

JUN12C01 GSE-1G 16 26 60 5
JUN12C02 91500 16 26 60 5
JUN12C05 DMP552-01 16 26 60 5

...... Spot No. and Sample must be inputted.

LA-LCP-MS Laboratory, China University of Geosolenses 8/35
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2.3. The “Signal Selection” window

Change
analysis.

Time  resolved  laser
signals are viewed and
integration intervals are
selected by the user in the |Please write note here!
“Signal Selection”  Shown Flerent
window. |Na23 - Fj J j
+ Comments for the
current analysis can | FreriotelFe

be inputted in the | Memalzedto %  Cowomamee| 00 ]

IR Signal Selection — SRE 610

Setting Display Filtering Sawe/Export Help

yellow box (e.g.,
Good data), which Ezz: :JJ J %
will be shown in the
last report. s | 5]
+ The integration | =9 Emd J J |
intervals of

background and signal can be selected using four scroll bars. In the
fixed-integrating-time mode, integration interval of signals can be universally
changed using the scroll bar of “Integrating time”. The integration interval length of
signal for current analysis is shown following the text of “Integrating time” (e.g.
265).

4+ The Fe?'/totalFe ratio and total metal oxide (generally 100wt% for volatile-free
mineral and glass) should be reasonably set for element analysis with method
without using internal standard. The total carbonate or sulfide (generally 100wt%)
should be inputted for carbonate or sulfide minerals.

+ Signal variations of one element can be highlighted by selected the element in the
element list box (e.g. Si29), and hidden/shown by clicking the Shown (Hidden)
checkbox.

4 Here, concordance of U-Pb dating (e.g., | 99% )) is calculated as
100*(1-abs(68Age-75Age)/average(68Age, 75Age)).

2.3.1. Setting

+ Fixed integrating time, applying fixed / unfixed integrating time. In the
fixed-integrating-time mode, the end of integration interval of signal cannot be
changed,;

+ Reset integrate interval, resetting the integrate interval of selected sample to be
the default;

+ Isotopic ratio setting, showing the window of setting parameter for correcting
isotopic fractionation and interference;

LA-LCP-MS Laboratory, China University of Geosolenses 9/35
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the diagram of gHf(t)-age.

Delete
data, deleting the
redundant data
(useful for analyzing
single inclusion
data);

Calculate
Inclusion/Host ratio,
showing the window
specially for
calculating element
contents in single
inclusion;
Multi-standards
calibration,

redundant

Reset the ages of BCC and DM, changing the ages of BCC and DM in plotting

H_D Signal Selection - 91500

Setting Display Filter

v Fixed integrating time
Reset integrate interval
Isotope ratio setting
Commeon Pb correction
Setting uncertainty
Delete redundant data

Multi-standards calibration
BG Start LI_I
BG End j J

SIG Start ﬂ

SIG End J

Save/Export Parameter

Help

x|
=
==

changing between “Signal Selection” and “Multi-standard Calibration” windows.

2.3.2. Display

+ Hide/Show active
analysis: Hide/show il Signal Selection — SRE 610
the age (in the signal Setting BRSNS Filtering Save/Export Help
selection screen) and | [Please :j: j‘:::;:::lm"’:l:dg
REE pattern (In the [ Shon Hide element standards
REE pattern screen) Wa23 | TEA Figures
of specific analysis; Ratio/hge/Incer tainty
4+ Hide/show isotope | Fr2? IEE patterns
standards: i
Hide/show all B3 sy Show TNFORMATION cheet
standards for U-Pb T Trmmemm o
dating (e.g., 91500 BG These a.lre avallaTb!e for the
and GJ-1); SIG authorized administrator.
4 Hide/show element | SIGE ™ ::Id::anzf:elected
standards:
Hide/show all standards for trace element analysis (e.g., SRM 610, GSE-1G and
BCR-2G);
+ TRA Figure/REE Patterns: Change between the TRA signal and REE pattern
screens;
+ Ratio/Age/Uncertainty: Change between isotopic ratio, uncertainty and age
screens (only for data reduction of U-Pb isotopic dating);
+ Results: Show the results that will be printed finally.

LA-ICPMS Laboratory, China Uriversity of Goosoiences
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2.3.3. Filtering

#+ Filtering rules: Select rule for filtering the signal peaks.
2 sigma rule, data xi will be deleted if |xi-X|>2c (X=average, probability of xi
with |Xi-X|>2c is 4.6%).
3 sigma rule, data xi

will be deleted if LDSignaI Selection - 91500 % ‘
[Xi-X|>3c Setting Display Filter Save/Export Parameter Help
(X=average, Filtering rules > .
prObablllty of X e Signal- ’ Integrating time: 34s (83) —
with  |xi-X|>3c s . Background s.gni ', L| J _;|

0.27%).

. . Vit ::‘
4 Filtering peak; ~ otomlEe _ZI
Filtering signal | Nomakzedto -,-.-, Concordance

peaks of specific

element for the oot :

active analysis. BGEnd «| |
#+ Recover filtering: ~ S1C Start < |

Recovering the | SIGEnd J

filtered signals to the
original state for the specific element.

2.3.4. Save/Export

4 Save the calculated

data: Saving the L Signal Selection - 91500 X ‘

Setting Display Filter Save/Export Parameter Help

calculated data,
which can be Save the calculated data | = |
Changed Iater; Export :“EPOIT kng time: 34s (83) —
+ Export report: EAport sty ) R
Exporting data of xRt BEE petucn I L
ages and/or element '
contents;
+ Export intensity:
Exporting the

calculated signal
intensity data;

4+ Export REE =~ SIGEmd <
patterns: Saving the
REE patterns as an Excel file.

SIG Start « | J
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2.4. The “Multi-standard Calibration” window

External calibration : — i
curves can be checked _|4Mu|t|-.stand.la|rd calibration - - bt
and reset (If needed) in TRAnalysis Display SaveExp ModelComp OxideCorr Help
the_ . “I}{Iulﬂ-stgndard Corr. Coef. {—’ [~ Selecting normalizing element
Calibration window. — [— Element [ <][major E
Comments  for  the Shpe - J H
selected element could -

be inputted in the yellow
box (e.g., Good data),
which will be shown in
the final report.

As a required option,
one element (e.g., Si29)

& C
" Experiential Correct
(" Simple Linear Fit

" Content-weighted

[v Time-drift correction
-

(" Delete 1_Blank/5i29
~ Add 1_Blank/5:29

-

(" Delete 1_Blanlkvall elements

{" Delete allBlank /5129
(" Add all STD/S129
(" Recover to default

[~ AllEle.

must be set as a

.. Confirm
normalizing element or
internal  standard by

check box of Used as

Results of Standards

normalizing (internal standard) element.

For LA-ICP-MS data, unit of elements in the final report can be set as wit%
(major element) or ppm (trace element) using the list box of “Major/Trace”. For
Sol-ICP-MS data, data calibration style can be set using the list box of
“Count/Concentration”.

+ External calibrations for element contents:

¢
¢

¢

¢

No Calibration, no additional external calibration is applied;

Experiential Correct, manually modifying the slope and intercept of external
calibration curves;

Simple Linear Fit, calculating the external calibration curves by simple linear
fitting;

Content-weighted, calculating the
concentration-weighted linear fitting.

external calibration curves

by

+ Time-drift correction, Correct time-dependent mass discrimination.

+ “Standard list box” lists all the analyzed reference materials, used as the default
external calibration standards. The following five operations can be done on these
reference materials:

¢

¢

>

Delete one STD of one element, Remove the selected element of the selected
reference material;

Add one STD of one element, Recover the selected element of the selected
reference material;

Delete one STD completely, Remove the selected reference material,

Add all STD of one element, Recover all reference materials for the selected

LA-ICPMS Laboratory, China Uriversity of Goosoiences 12/35
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element;
< Recover to default, Recover to the default setting.

2.4.1. TRAanalysis

4+ Calibration method,

+

set the calibration |/ Multi-standard calibration X |
TRAnalysis = Displ SaveE ModelComp OxideCorr Hel
strategy as you want nalysis . isplay SaveExp r elp
Calibration method > |
(MRMC-AYC = Delete isotope electing normaliz III.g element
Calibration against TRA signal selection ent [Na3 o] Type ~]
multiple  reference | Slope 1.0000 Standard [ Biank ~
materials  without
usin an internal & I (" Delete 1_Blank/Na23
g " Experiential Correct " Add1_Blank/Na23
standard, (" Simple Linear Fit (" Delete 1_Blankall elements
MRMC-ISN - (" Content-weighted " Delete allBlankNa23 [~ AllEle.
. _ [~ Time-drift correction ¢ Addall STD/Na23
Calibration against ™ ¢~ Recover to default

multiple  reference
Comments

. . Confirm [
materials with
internal standard [EEEEEEEEE
normalization  and
SImpMRMC = Simple calibration against multiple reference materials). The
default option is ES-AYCF Calibration! SimpMRMC is designed for
MC-ICP-MS.
Delete isotope/Add isotope, deleting/adding the selected isotope, which is
specifically designed for MRMC-AYC calibration. One isotope for one element
must be used for MRMC-AYC calibration. The unwanted isotopes must be deleted
by “Delete isotope”.
TRA signal selection, go back to the “Signal Selection” window.

2.4.2. Display

+

+

Show results of standards, show the final results of the selected element for all
analyzed standards, which is specifically designed for solution-ICP-MS analysis.
Calibration Figure, showing the calibration figure
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+ REE Patterns, “4 Multi-standard calibration b4
showing the REE ‘ TRAnalysis Display SaveExp ModelComp OxideCorr Help
patterns of all Show results of standards
analyses. Calibration Figure normalizing element
“Hide analysis/Show REE patterns > 23 ~|[Type ~|
analysis” under the Report Blank ~|
<REE Patterns>, Show CALCULATION sheet ‘
showing/hiding  the Show LASTREPORT sheet | Blank/Na23
REE pattern of Show RAWDATA sheet 3lank/Nal3
analysis selected in " Simple Linear Fit " Delete 1_Blank/all elements

. " Content-weighted {" Delete allBlank/Na23 [ AllEle
the blue list box (e'g" [~ Time-drift correction (" Add all STD/Na23
MAY07B16). Bl a . " Recover to default

4+ Report, showing the

final data. —— Confirm

Results of Standards

2.4.3. SaveExp

4+ Sameas 2.3.4.

2.4.4. ModelComponent

This is specially designed for LA-ICP-MS analysis and calibration with method
of MRMC-AYC to set the model component type of the analyzed minerals (e.g.,
silicate, carbonate, sulfide).
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3. Getting started

3.1. Element content calibration of TRA

ICPMSDataCal provides two calibration methods for element contents: (1)
multiple-reference material calibration combined with internal standardization
(MRMC-IS), and (2) multiple-reference material calibration combined with ablation
yield correction (MRMC-AYC). Sample type or model component must be correctly
set for MRMC-AYC. Detection limits of element analysis (LOD) by LA-ICP-MS are
calculated using the following equation:

LOD =3 0} grounc xCLiM
CpSRM

Element contents can then be calculated and checked in the window of
“Multi-standards calibration” (section 2.4.) after finishing the selection of signal
integration interval.

) e WHD NEY BAQ MDD IAD MmO ®OW WMD) Adcbe POFE) 2l £
| Calicesticn, Figms of Cel2 |

e MATTIEGL]
- MATTIBILIL
woEo MAYITEINZ
105
SHED o
3 snem
i 1 el
¥ anem
= L%
20Em [ Mubti-standards callbeation = .
095 | | TRe ansbysis Display Sawn/Export Modslcompanent  Halp
Com. Coaf. 1000 © Used 509 o normalzing element
foeo Interegt | Elemenl [z
Sopr | Snandard. |7
0 LI e L]
b4 ] [} ] ] "] s 8 s 5 of | ~o Ty
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3.2. Zircon U-Th-Pb dating & element content analysis

The significant U-Pb fractionation necessitates selecting the same part of the
signal (relative to the rise-time of the signal) for standard analyses and unknowns,
which is set as a default option by ICPMSDataCal. The detailed description of
calibration strategy of isotopic fractionation and uncertainty propagation were
reported by Liu et al. (2010a).

3.2.1. Setting of U-Th-Pb isotopic dating

I TAp SRD WY EAD ETD IR BRD SO0 EmED Adche PDFE)

R76 RIS PGUE RMETHI  Cemmmest

o Ap
DECHD0L SEMEID e 30063 10T2F 6RILE
DECHB0: §1500nd 0TI L0S6T 10T L0857

#1500 10611 10ME L0461 LO4LS Good data
DECH004 GhL 45 60 6116 75
DECHB0S GhL 635 S0 H0T a4
DECHB0E GhL a8l AT A6 WIS
DECHBOT GhL 6352 AL6 M0 647
DECHBGE GhL 67 I 64T e:d
DECHBS GLL 204 6133 €43 809
DEC9BI0 $1500n8 10T L0S4E 1458 L1050
DEC9BIL S1500md  W0333 L0TZI L0TES  L0Z2S

sl

DEC9BIZ SEMEID  amer 31983 1M47F 64970

'[[_\sly\il soloction of 91500 |
Sotting  Display  Filtering Save/Export Holp

Pocd s =5l

P

Time-resolved signal and ratio variations, calculated isotope ratios, age estimates
and age uncertainty estimates are displayed in this window. The position of the
analyses on the Concordia diagram and REE pattern plot is also shown.

The position and integrating length of the background and sample signals can be
easily changed. If the integrating length was set to be fixed, the start position of
sample signals can only be changed, and the total integrating length can be set by
“Integrating time” slider bar. If signals of one analysis of reference zircon for
correcting isotopic fractionation are probably wrong, it can be easily deleted in the
dialog box of “Isotopic ratio setting”. Common Pb can also be corrected using the
counts of 24Pb by this software, which is generally useful for the high 2°*Pb sample
(e.g., titanite). Common Pb correction using 2®*Pb could cause large uncertainty for
the low 2%Pb sample, and thus is not recommended. Common Pb of low 2%*Pb sample
can be corrected using ComPbCorr (Andersen, 2002, Chem Geol).
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3.2.2. Correcting U-Th-Pb isotopic fractionations

Calibration and Correction:

+ External Calibration: External calibration against the selected standard if it is
checked.

+ Time-drift correction: Time-dependent drift of mass discrimination is correct if it
is checked,

+ Rest isotope QC/ExtSTD: Reset the standard used for external calibration and
time-drift correction;

+ Cancel/Validate: Delete or add the selected QC standard in the blue box.

Delete/Add ExtSTD:

IR Setting for isotope analysis X
Reference zircon |
(e.g., 95100 or GJ-1) Isotope STD List
used for  correcting e |
isotopic fractionation can CMontice sl Caxpection
be freely changed using F

the list box of Zircon
Standards. As the default,
all analyses of the ‘ Reset isotope
. : QC/ExtSTD
selected reference zircon
are used in correcting Delete/ Add ExtSTD
isotopic  fractionation. | ~]
Anyone analysis of the
reference zircon can be
deleted (added) using the
button of Cancel
(\alidate).
Common  Pb  Correction: IR setting Uncertainty X
Correcting the common Pb using the |
measured Pb?4. Hg? or Hg?%. The

QC/ExtSTD: 91500

Cancel ‘ Validate

Uncertainty of the final results

common Pb compositions can be | | - 1EM2
manually changed or theoretically $ Zsfgma
calculated (default setting). s
Setting Uncertainty:
Uncertainty of preferred values for Uncertainty propagated from external standard
the external standard propagated to ¥ Use 1s of the preferred ratios:
the ultimate results of the samples can K O
be changed using the slide bar of
Uncertainty of external standard. 1o Taking the uncertainties of decay constants
values of the preferred ratios are used e
as default.
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3.2.3. Element content analysis in U-Th-Pb isotopic dating

Please see section 3.1.

3.2.4. Export data of U-Th-Pb isotopic dating

Please see section 2.3.4.

Standard bracketing and linear fitting of adjacent standards are applied to correct
the isotopic fractionation by this software. If the external standard was analyzed
once (=2 analyses were suggested) before and after the samples, the age results of
the external standards will be always the preferred values. Thus, it is suggested to
set the signal integrating intervals of external standards (e.g., 91500) according to
the signal variations rather than the calculated ages.

In addition to the U-Th-Pb isotopic ratios, ages and element contents, error
correlation coefficients used for plotting Concordia diagram were also given in the
final report.
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3.3. Hfisotopic analysis of zircon

3.3.1. Signal selection for zircon Hf isotopic analysis

Signal selection for zircon Hf isotopic analysis is the same as U-Th-Pb isotopic
dating and element analysis (Section 3.2.). The following two windows can be easily
changed using the display menu of “Signal selection”. Ages of bulk continental BCC
and DM in the figure of Age-eHf(t) can be reset by “Reset the ages of BCC and DM”.
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3.3.2. Correction of Hf isotopic fractionation

+ Method for obtaining FF (Hf): three methods can be used to calculate the
fractionation factor of Hf isotopes. Using synchronous FF: FF of each sample is
calculated according to the measured isotopes of Yb, Lu and Hf of the sample
itself. Measured by

STD: FF calculated IIR Setting for isotope analysis X ‘
according to one Fractionation factor of measured element (FF) Isotope STD List
. 91500 Ave  NOV23B03 [91500 [~]

zircon standard (e.g., oorme [0 [ 03308 — 7
91500) are used to 173v6171Yy [ 09070 [ 05763 Calibration and Correction

; i =
correct Isotopic Method for obtaining FF (Hf)
fractionation of Hf. | & Using synchronous FF 2
Effective signal : Using average FF (" LinearFit —
length and ablation | = Mesuredy S0 C Average = ‘

ExtSTD

rate, and thus mass Method for obtaining FF (YbLu) e
discrimination A —— Delete/Add EiSTD
caused by laser || € Measuredby pureSTD | B

ablation may vary
from one sample to
another. Therefore, it
IS not suggested to
use the FF calculated according to zircon standard unless Yb and Lu contents of
the sample are too low to correctly calculate FF.

4+ Method for obtaining FF (YbLu): two methods can be used to calculate the
fractionation factors of Yb and Lu isotopes. Measured by pure STD: FF of Yb and
Lu can be obtained by measuring Lu-Hf-free and Yb-Hf-free samples.

+ Calibration and Correction and Delete/Add ExtSTD are the same as section
3.2.2.

Validate

Cancel

I~ denore 176Yb176Lu interferences on 176H#
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The detector settings of different MC-ICP-MS instruments are different.
Isotope sequence analyzed by the specific instrument should be correctly set in the
following file for Hf isotopic analysis with Nu instrument,
“..\ICPMSDataCal\PersonalizedSetting\AnalyzedElementHf.txt”

Exponential rule is used for correcting Lu-Hf isotopic fractionations.
Interferences of "®Lu and '®Yb on ®Hf are corrected according to the
recommended 7Lu/**Lu (0.02656, Blichert-Toft et al., 1997, CMP) and
176¥h/A73YD ratios (0.7876, McCulloch et al. 1977, GCA) and measured signals of
5Ly and ®YDb. The detailed description of calibration strategy of isotopic
fractionation and uncertainty propagation were reported by Liu et al. (2010, J.
Petrol.).

f R Iog[R true J
Rtrue = Rmeasured i w =3 |09 e i f *log w =55l 2o i neeeliied 43
M1 M1

measured |Og M2
M1
179 Hf /177Hf n M 179
R = 0.7325(Blichert - Toft et al.,1997), T 1.011318
173 171y = M 173
Ry " =1.1248(Blichert - Toft et al., 1997), s =1.011711
172Yb/17le = M 172
R,..” " =1.5264Blichert - Toft et al.,1997), ——"=-1.,005851
M171
176Y 173Y
R, ™ =0.7876 (McCullochetal, 1977, GCA)
176 LU/175LU =
oy = 0.02656 (Blichert - Toft et al., 1997, CMP)
Table 6 Hf isotopic composition values for IMC 475 from the literature and this study
Patchett’ (ID-TIMS)* Blichert-Toft et al®®  Kleinhanns er al**  This study (£2 sd) This study (£2 sd)
TUPAC (1998) n TIMS/P54 (Nu Plasma) (IsoProbe) n (Nu Plasma) n
"BHITTHE 0.008710 + 50 25 N/A 0.008674 + 32 41 N/A
"HE/'TTHE 0282195 + 15 25 0.28216 0.282169 + 16 0.282163 + 26 79 0282159 + 38 20
EHEMTTHE 1467100 + 100 25 1.467168 1467290 + 80 1467417 + 232 79 1467304 + 147 20
"PHETTHE  0.732500 0.732500 0.732500 0.732500
OHFTTHE 1.886510 4+ 120 25 1.886666 1.88680 + 30 1.886765 + 290 75  1.886683 + 625 _ 20

“The author has suggested a baseline interference by Re and some values may not be final. *N ;

b
i il >
i

pla Feremor
cor

Table 7 Yb isotopic composition values "
Ll

TIMS/P54%° IUPAC [1998)24 This study + 2 sd (TIMS) n This study (IsoProbe) n
R T ) 0.00951 0.00889 0.008865 + 22 2 0.008845 + 63 19
v/ Ty 0.2137 0.21289 0.212645 + 6 2 0.212531 + 49 19
:j\’b/:;:\’b 1.5264 1.52871 1.532075 + 272 6 1.532227 + 75 19
“Yb/'"'Yb 1.1248 1.12955 1.132685 1.132685
Hyb/ YD 22163 222899 2.242466 + 160 6 2242716 + 266 19
ey b/ Y b 0.8859 0.89356 0.901821 + 189 4 0.901864 + 508 19
oL/ L 0.02656 0.026512 0.026549 N/A
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3.4. Nd isotopic analysis

Signal selection for Nd isotopic analysis is the same as U-Th-Pb isotopic dating
and element analysis (Section 3.2.), as shown following.

m

Comments 143Nd/134Nd lo 1475m/144Nd 1o 145N4/134%d lo L43N&14Nd 1o RE N Sm

Ref Ref (1/1000000) ppm ppm

1 DECOSAOL RT155 0511912 0.000016 0123377 0.000019 0348430 nmm’r.[lﬂs. | Selecti R7155 v |
2 DECOSA0Z R7155 0511901 0.000017 0123230 0.000013 0348427 0.000008 ignal Selection - ’
3 DECOSA03 R7155 0511909 0.000014 0123131 0.000021 0348430 0000007 | Setting Display Filter SaveExp Parameter Help
4 DECOSAD4 RT1SS 0511894 0.000019 0123589 0.000013 0348433 0.000009
5 DECOSA0S R715S 0511913 0.000014 0123535 0.000006 0348433 0.000007 |Hmenmnmhm: =
6 DECOSA06 RT15S 0511902 0.000013 0123228 0.000007 0348429 0.000006
7 DECOSADT R71SS 0511915 0.000017 0123795 0.000016 0348427 0.000008 [ Shown Nd142(48) Integrating time: 475 (47

$ DECOSADS R7155 0511913 0000014 0123552 0000004 0348437 0000007 [Naia2 -| Fﬂ _J j

143Nd/144Ng | 0511012

a | Bosn ¢ | |
BoEnd ¢ | | FesG g
—1AINd o L43N*2 —— LHNG L4SNAPD e 146N e 1475006 SIG Start 4 J _»Jr_ LIARG
e——ldd  CIGEnd J Jl:l 2l
T4ENA*2 —— 1405m*s 150Nd*3 —hll:pﬂ —] 42N
1E+02 SE01
SE01
SE-01 T
H i = I
E 2
SE01
SE-01
A —
SE01
10 w0 0 &0 ™0 50 0 10 20 30 W0 0 60 1) 80

Method for correcting Nd isotopic fractionation was reported by Xu et al. (2015).
The dialog box of correcting isotopic fractionation is the same as section 3.3.2, as
shown following.

IR Setting for isotope analysis X ‘

— Fractionation factor of measured element (FF)——  Isotope STD List

146N&144Nd | Emor | -1.4291

r— Calibration and Correction —
147Sm/149Sm |  Emor | -1.2388 -
External calibration
—Method for obtaining FF (Nd) ——————
Tine-dnft correction
& Using synchronous FF L1 irpers '
" Using average FF I ¢ LineatFit QC/ExtSTD:
" Measured by STD " Average ey
QCExtSTD
Method for obtaining FF (Sm)
(+ Using synchronous FF '
Stg o Delete/Add ExtSTD

" Measured by pure STD

I -]

Cancel | Validate

™ Ignore 144Sm interferences on 144Nd
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3.5. Srisotopic analysis

Signal selection for Sr isotopic analysis is the same as U-Th-Pb isotopic dating
and element analysis (Section 3.2.), as shown following.

a FEREEGG

I BTRcaase

ta

3 ~+167Er %60 RIS S

Ret _Ref (1110000) ppm_pom
e s
T 070311 000001 002 o 140 a0
070354 00002 0L A6 ane
1 1m 0o
0 2% 0.
0 641 a0
51 0GRS BOO00E o003 477 aoe

- — 17 —
— a3 —T S5 — i el
—rgd —
o 0l
et
% 1 TE01
_____ f_l"""J'_'_"“"']"' il
] ) A H | f
[L =) S S L ———
3
| ] a
-
s sl
o |
|
1B
|
1% “Ea0i

|

++ITIVD SET Sedd
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I Signal Sefection - CPXOSG

Setting  Display Fiter

Savebip  Parameter Help

[Prease wrte mote et

DRI SpCPR

The detailed methods for correcting Sr isotopic fractionation and interference of
Rb on Sr were reported by Tong et al. (2016). The dialog box of correcting isotopic
fractionation is similar to section 3.3.2, as shown following. Fractionation factor of
Rb for interference correction can be obtained by two methods: (1) obtained by
separately measuring pure Rb sample (e.g., Rb solution), or (2) calculated or
measured using an external standard.

IR Setting for isotope analysis

—Fractionation factor of measured element (FF)
StHs6/80-G JUN12C01
885r868r | 13203 -1.3262
87RbSSRD | 14678 -1.4750
Method for obtaining FF (Sr)
(¥ Using synchronous FF
(" Using average FF (" LinearFit
" Measured by STD  Average

Method for obtaining FF (Rb | 5tHs6/80-G)

" Measured by pure STD

x |
Isotope STD List
Calibration and Correction
.
il
QC/ExtSTD: StHs6/80-G

Reset isotope .
QCExtSTD

Delete/Add ExtSTD

o i .
¢ Calculated using RM @ LinearFit I _I
(" FF  Ratio " Average Cancsl | Validate
™ Ignore 87Rb interferences on 875¢
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3.6. Os isotopic analysis

Signal selection for Sr isotopic analysis is the same as U-Th-Pb isotopic dating
and element analysis (Section 3.2.), as shown following.

Te IRTRe 18700 la WIOVIEDE  le RE n Re
Hef  Ref (171000) ppm ppm

|1 igmal Salection - ®
Setting Display Filter Savefxp Parameter Help

070 0004 1%

] i U || R

ReSULEE

OHSULEZ-|
ReSULE

The detailed methods for correcting Sr isotopic fractionation and interference of
Rb on Sr were reported by Zhu et al. (2016). The dialog box of correcting isotopic
fractionation is similar to section 3.3.2, as shown following. Fractionation factor of Re
for interference correction can be obtained by two methods: (1) obtained by separately
measuring pure Re sample (e.g., Re solution), or (2) calculated or measured using an
external standard.

IR Setting for isotope analysis X ‘
Fractionation factor of measured element (FF) 1 Isotope STD List
RULZIae Oictuies | SRS
1890s1880s | 88388 | 13339
— Calibration and Correction

187Re/185Re |  Eror | -22.0036

» -
Method for obtaining FF (Os | OsSULZ-1) -

" Using synchronous FF
(" Using average FF @ LinearFit
(¢ Measured by STD

QC/ExtSTD: OsSULZ-1

" Average Reset isotope
QCEstSTD

Method for obtaining FF (Re | ReSULZ-2)

Delete/Add ExtSTD

=
- " LinearFit I —I
@ FH C Ratio | & Average Cancel

™ Measured by pure STD
(% Calculated using RM

Validate

™ Ignore 187Re interferences on 1870s
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3.7. Data reduction of melt, fluid and mineral inclusion

Sample type must be set to be “Inclusion”, as shown in the following figure.

E ICPESDataCal — Inatial Setting
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3.7.1.Signal selection of melt inclusion analysis

In addition to setting integration intervals of BG and inclusion, integration
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interval of the host mineral is required to be selected in the dialog box of signal
selection for melt inclusion analysis (Section 3.4.2).

3.7.2. Calibration of element contents in inclusions

Setting for
quantitative calculation
of element contents in
the inclusion could be
done in the interface of
“Calculate

| . /H t t . Delete redundant data
InC usion 0s ration-. v Caleulate Inclusionf/Host ratio
(“Delete rEdundant data" Multi—-standards calibration
could be used to delete -

IF Signal Selection — SRE 610

Display Filtering Sawe/Export Help

Setting

Uncertainty L

Fixed integrating time

the redundant data of | Boswt «f| b
host mineral.) B End 4| | N
The inclusion type | gursiet « | | T
and subtracting host | g J o
method must b.e firstly | oo 70 J -
selected in the interface — —
SIG End 4 J i -

of “Calculate —
Inclusion/Host ration”.

The contribution of host mineral could be subtracted using one of the following
parameters: count of selected isotope, content or partition coefficient of one element,
element ratio, Kdremg If “Use same matrix for all inclusion” is checked,
contribution of host mineral is subtracted applying a specific analysis of the host
mineral for all inclusions.

n Sulfide inclusion §|

Select internal
standard (BulkSal =

Inclusion type Subtracting hest Help

Coraporent for norrnalization

bulk salinity)i 10000 xofFexs | 100
MR_MC_AYC IS_ B3 = Bulk salinity: BC = Bulk cormponent
used if BulkCom is | /oo o .

selected. Elerents for subtracting host Siicps) Hosti{Host+II)
e walue /
[Jge same ratrix for all inclusio F/
ity 53
If count is used to subjract 7

the matrix, element with
extremely low content in
the inclusion should be
selected.

Theoretical or

Proportion of
measured value.

the host mineral
in the mixture.
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® If content of one element is used to subtract the contribution of host mineral,
normalization method must be firstly set to be BulkCom (i.e., “MRMC-AYC”),
which is mainly suitable for mineral and melt inclusions;

® If the content of one element in the inclusion is very low but high in the host
mineral, contribution of the host mineral could be subtracted assuming the
content of this element (or count of one isotope of the element) in the inclusion is
zero, which is suitable for all kinds of inclusions;

@ Partition coefficient of one element and element ratio is suitable for subtracting
contribution of host mineral for all kinds of inclusions;

® Kdremg IS suitable for subtracting contribution of host mineral for the basaltic
melt inclusions, and Kdremvg Values are generally set to be 0.3 + 0.03.

Metal element contents in the melt or mineral inclusions can be quantitatively
determined by internal standard normalization (MRMC-ISN) or ablation yield
correction (MRMC-AYC)(BulkCom) methods. If MRMC-AYC method is used,
Fe?*/TFe ratio (x value of FexS for sulfide) must be given. Metal element contents in
the fluid inclusion can only be determined by internal standard (IS) method. IS could
be one element or the bulk salinity (BulkSal).

Please see section 2.4. for multiple-reference material calibration, data checking
and final data exporting/saving.

The element compositions of single fluid inclusion were determined according to
the bulk salinity using the method of Heinrich et al.(2003). The bulk salinity is
assumed to be the sum of all metal chlorides. The equivalent bulk salinity is
calculated according to the following equation: NaCl equivalent wt.% = Cnaci +
0.5 * [Ckel + Creci2 + Ccaciz + ... ... ] (Heinrich et al., 1992).
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3.8. Calibration of solution-ICP-MS analysis data

E ICPESDataCal — Imitial Setting

|g [YSHLIUT] J Calbration Information Lnalysis Inforration
[N -

ae [agie: e =] | Skt [Wekme <
EHICPMSData

& 20105clation Blement Q€ 960 -]

(150964 51003804807 sezRAH | ¢ U-Fbage +eloment content Bl - -
D WID07 08 N9EEAE RS kA T I— ernal standard for isotope ratios
(it & T e e
" Pb isotopic ratio Lnalyzer -
~
~ Sample owner Optinal
51001 _CalibratedData xls
51001_Report ZEEWE MR xs (™ Caleulate Fract, Factar
51001 Report ZEEIE 1S &2 Frefix of data filenatne or Analysis Ho.
_eport_ _ e

51001_Report @I  ZEHET ) [~ Load pre-exdsted setting
51001 _Report ¥k 78 (BF
S100ZRE s
S1002EF_CalibratedData xls
S1002RE_Report (01556 _62.ds
31003 2=

31003 _CalibratedData xls b

51001

{+ Solution analysis
* Rock standards
" Tvlulti-elerment solution

CalenlatinniCalibration

Rock standards: calibration against multiple external rock standards (e.g.,
BHVO-2, AGV-2 and RGM-2); Multi-element solution: calibration against in-house
standard solutions. Please input the right name of Element QC if “QC” is not used.

® At a click of the “Calculation/Calibration” button, correcting time-dependent

seTsnllw_ty-;Jlrl:‘_tl,3 Bl % xuiti-standard calibration X
calcu atlng calibratin Dizsplay Sawe/Export Setting Help
g element contents

and drawing REE Corr. Coef.

[ 1o ||

and SP IDER Intercept Element |(232 - || GEiantee,
diagrams  will  be e || St [{BIARK
conducted
automatical Iy " Mo Calibration [ A1 " Delete one STD of one element

" Eaperiential Correct (" &dd one STD of one elemwent

® Check the " Siraple Linear Fit " Delete one STD completely

calibration line of " Content-weighted " Add all STD of one elernent

v Tirae-drift correction (" Pecover to defanlt

each element. (See

section 2.4.)
Confirr

® Save or export the
final report. (See section 2.4.3.).
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3.9. Change the saved calculated data

The saved calculated data can be revised by the following methods: Select
“Change calculated data” in the “Main Functions” menu of ICPMSDataCal window.

ﬂ ICPMSDataCal 11 for Excel2016 << << IndividualUser >>>> IndividualUser(78) e ‘
MainFunctions = SignalSelectionTips ReferencesForCitation ResetUserType UpdateRecords W3ZhiR Help
Calculate raw data off-line Ctrl+R
Change calculated data Ctrl+C

Calculate raw data on-line

Calculation coefficient of element and oxide '..

h |

Im ﬁ
Major & trace element content :tlff?.v‘ﬁ
U-Th-Pb isotopic dating
Li, Sr, Nd, Hf, Os & Pb isotopic ratios

z Select the calibrated data file i ‘
= g [yshlin] <] The last folder | (¢ LA-ICP-MS Analysis
ﬁ D: " Solution-ICP-MS Analysis
liSDlt&Cal 2007ECMAY07B_DataSummary xlsx
RS 2007TUPLDEC29B_DataSummary lsx

2011LiMay09A_DataSummary xlsx
2013HNOV23_DataSummary xlsx
2013NdDEC06A_DataSummary xlsx
20158¢JUN12C_DataSummary xlsx
Os2ReSTD_DataSummary.xlsx

Next
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3.10. On-line calibration of LA-ICP-MS data

Il-! ICPMSDataCal 11 for Excel2016 <<<< CUG LAICPMS >>>> Yongsheng Liu X
MainFunctions = SignalSelectionTips ReferencesForCitation ResetUserType UpdateRecords 32 Help
Calculate raw data off-line Ctrl+R
Change calculated data Ctrl+C

Calculate raw data on-line

Calculation coefficient of element and oxide '..

b

o o
Major & trace element content :I_:lfl‘_'ﬁ
U-Th-Pb isotopic dating

Li, Sr, Nd, Hf, Os & Pb isotopic ratios

Bulk analysis
Mineral & Glass
Melt/Fluid inclusion

Sulfide/carbonate inclusion lﬂ-II}I’-HS
Software for data reduction of LA-MC-ICP-MS
SN-ICP-MS

Copyright belongs to Yongsheng Liu, the State Key Laboratory of GPMR, China University of Geosciences, 2008

Select “Calculate raw data on-line” in the “Main Functions” menu of
ICPMSDataCal window. The LA-ICP-MS raw data can then be checked and
calibrated “on-line” if the software is installed in the computer controlling the
ICP-MS.

In the mode of “Calculate raw data on-line”, the raw data of each analysis can be
loaded by click the “Load Data” button in the window of “Signal Selection” (The
complete analysis sequence must be built before loading the raw data!). The other
initial setting and operation is the same as section 3.
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4.

Maintenance and personalized setting

® Add more instrument:
“o \ICPMSDataCal\CommonParameters\ICPMSInstrument.txt”

® Add sample type:
R \ICPMSDataCal\CommonParameters\SampleType.txt”

® Add laboratory assistant:
R \ICPMSDataCal\PersonalizedSetting\Analyzer.txt”

® Add isotope standard:
R \ICPMSDataCal\PersonalizedSetting\lsotopeStandard.txt”

® Revise the sequence of analyzed isotopes by Nu instrument for Hf isotopic
analysis:
R \ICPMSDataCal\PersonalizedSetting\ AnalyzedElementHf.txt”

® Revise the length of datafile prefix (e.g., FEB26A) for
LA-ICP-MS/Sol-ICP-MS analysis
R \ICPMSDataCal\PersonalizedSetting\DataFileNameSetting.txt”

® Add standard for element content or element of standards:
T \ICPMSDataCal\CommonParameters\InternationalMaterials_ RCV.txt”

H] e SEE WEM /BA0 o IED #EO S0w  #Ehi

8 | B | ¢ | p | E | F | o e 1 |
1 |Mote Fote Tape Fefila Mamel Marne2 51 Silwtte) R0
2
3 |Blank Solution  |Element Ref BLANE  Blank 1] 1] n
4 |bndesite  Solution  Element | Bef AGV-1 AGVL 275077 275077 58 8d
5 |Andesite Solution  Element | 1s EGV- LGV 052
6 |Lndesite Solution  Element |(Ref AGV-2 AGYZ 277000 217 03
T |Lndesite  Solution  Element  |1s AOV-D O AGYR 035 n7
2 |Pasalt, HavSolution  Element | Bef BHVO-1 BHWVO1 233460 50 2534605 49 94
9 |Basalt, HaySolution  |Element  1s BHVO-1 BHVO1 0.54
110 Blark Lazer Flernent  Ref Blank BLANE EII I:I.I 1]
111 |5lass Lazer Elernent  Bef BCR-2G  BCEIG 254320 544
1125 lass Lazer Flernent |1s BCR-2G  BCE2G 1270 n4
113 |Glass Laszer Element |Mote BCE-2G |BCRAG
114|Flass Lazer Flerent  Ref BHVO-2G BHVO2G | 230477 5 4973
115|5lass Lazer Elernent 1= BHVO-25 BHVO2G 4575 n1
116 |5lass Lazer Flernent  Mote BHVO-23 BHVO2G IV ;
117 |5lass Laser Elernent  Ref BIF-13 |BIR1G 222062 5 415
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® Revise the default folder for saving the calculated file:
R \ICPMSDataCal\PersonalizedSetting\Setting.txt”

-y

| Setting - 25 E=R FoR(EXT
IHHE fREE B0y =Z=FQ ¥R
E:NICPMSDatabLaser ICPNSDataCal *

E:AICPMNSDatah200950]lution

@ Customize the content of final report:
R \ICPMSDataCal\PersonalizedSetting\LaboratoryInformation.txt”
If a specific report format is required, please contact with the author.
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