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Build a Better ICP-MS Workflow — Agenda

'« CEM Corporation

« Microwave digestion products for significant reduction in sample
preparation time, resources and labor

* New products

» Applications examples

Sample Preparation

N

'« Elemental Scientific (ESI)

I « Sample introduction automation — products for optimized uptake/rinse
Sample Introductlon out and for automatic inline dilution of standards and samples

Automation « New products

» Application examples

N\

e Thermo Fisher Scientific

* ICP-MS instruments - single and triple quadrupole — easy to use and
maintain with advanced interference removal capabilities

» Streamlined workflow software platform for easy method development

ICP-MS Analysis




Sample Preparation and ICP-MS Analysis Workflow

Sample
Analysis by
Auto-sampling ICP-MS
Auto-calibration
@ Autodilution
Sample
Preparation

Unknown Sample
e —




A Typical Day in the Busy Lab without Autodilution

— 9 am
Breakfast!

12 pm -

Lunchtime!

Preparation of Calibration/QC 30 Minutes 0.5h
solutions

Performance Verification 30 Minutes -
(emarng e | [ o

Improvement Opportunities:

- Operator time wasted for simple tasks
- Risk of contamination

- Manual interaction may be error prone
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A Typical Day in the Busy Lab with Autodilution
7am/3 Fm

20 Minutes
/0-5 h

~ L —10 Minutes

— 9 am
Breakfast!

~

12 pm

Lunchtime!

Advantages:

~ Completely integrated

- Optimized flow paths
- Prescriptive Autodilution

solutions > Calibrated Range

c ThermoFisher




Thermo Scientific ICAP Qnova Series ICP-MS

* Single Quad ICP-MS  Triple Quad ICP-MS

--.~.._,[ J Compact footprint

Quick connect and
push-fit sample intro
components

5 .’ Innovative QCell
"] Collision Cell

Thermo Scientific™ iCAP™ RQ ICP-MS Thermo Scientific™ iCAP™ TQ ICP-MS

Maximum ease of use Superior performance Streamlined Workflow Software
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Ease of Use — Installation and Maintenance

* The ICAP RQ and iCAP TQ ICP-MS instruments exemplify ease of use, starting with installation
and maintenance:

-Vertical analyzer — small footprint « Simplified mains power connection (Country Kits)

7
N —

* All service access from front and side

*Rear of instrument can be flush against the wall

Left Back
Easy Access Open Geometry Service Connections No Connections

Front
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Ease of Use Through Innovative Design

Unique drop down door
* Bench-level, pop-out interface

* Door unlocks with 180° turn of
outer handle

* Provides direct access to load
coil extraction lens and cones
without breaking vacuum

Quick connect sample
introduction

* Push-fit connections
* O-ring free spray chamber

* Easy to access mass flow-
controlled gases

Simple torch assembly

* Innovative holder automatically
aligns injector

* Built-in gas fittings (no manual
connections)

* O-ring free




Thermo Scientific Qtegra Intelligent Scientific Data Solution Software

« Thermo Scientific™ Qtegra™ Intelligent Scientific Data Solution™ (ISDS) software is an easy-to-use, streamlined
workflow platform with three main parts:

N

components, changes to global instrument and component

% Configurator allows for easy integration of front end
f settings, and access control for 21CFR part 11 compliance

iZonfigurakor

Instrument control allows for complete control over
instrument parameters, autotuning, performance

Instrument reports, and calibrations

Conkral

Qtegra ISDS is our fully integrated software platform where
users develop methods, apply quality controls, run and
analyze samples and generate reports
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Thermo Scientific Qtegra ISDS Software - Configurator

E=NEOR(EXD

@ Configurator
Access control
w editor

3

Expenment configurator
Zonfigurations

[ & New |J Save J€ Delete §] Load

' waillable [tems

WViewer BE=lie)]
..'0 0 Info Messages ... 0 Warnings |.g 0 Errors ..'g. 0 Fatal Errors |x e

Level

Mezzage Time

Category

Gtegra Version: 2.7 2425 11

\ y
Elernent editor [ 'ﬁ ICAP O
"q ) | ] bcoela LC Autosampler
B CAP Q wi ASX-520 -
& I Qw =4 Accela LC Pump
" W it sample [ iCHPQ
\ 4 [ MyNewConfiguration (i iCAPRQ
Hardware Panel | 4 ICAPQ s Cetac ASK-100
Corfigurator = = ¥ Cetac ASX-112FR
== Cetac ASX-1400
Hardware & Cetac ASX-260
corfigurator 2z Cetac ASX-520
L wd DigiLlaz Scfiware
Maolecule Editor Configuration Details -_— T ESI SC-14DX
-y ESI SC-2DX
MName My MewConfiguration ey ESI SC-40K
Report editor i i ESI 5C-4Q
Description | 1ICAP Q with Laser :_: ES| SC-80¢
B & (D100
Settings s Manual Sample Control
— - & NwR Laser
4| i | »

FPMI Analyte Laser Syste.. Photon Machines Lnaly

About

" Evaluations Preset Configurations

Description
Thermo Accela LC Auto..
Thermo Accela LC Pump
ICAP Q Mass Spectrom...
iICAP RO Mass Spectro...
Cetac ASX-100 Autosa..
Cetac ASK-112FR Auto..
Cetac ASX-1400 Autosa |
Cetac ASK-260 Autosa..

Cetac ASX-520 Autosa..

CETAC Laser Ablation...

ESl SC-14DX Autosamp..
ESl SC-20% Autosampler
ESl SC-40% Autosampler
ESl SC-40 Autosampler

ESl SC-280X Autosampler
Thermo D100 Autodilutor
Prowvides prompts for the.

Mew ‘wWave Research La

Sub Category
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Instrument Control and Optimization
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Thermo Scientific Qtegra ISDS Software - Instrument Control

9 Analog
[ Ton Counting

Interface: High Sensitivity Current Measurement Mode: 5-5Q-KED .2
A Gos

Measurement Mode

Edit

Instrument Control

i Show Analog
Spectrum
Autotune

Mass
Calibration

Performance Readback Performance
Report ~ Plot Report

Detector
Setup

Autotune
Report

Detector
Setup Report

2

Cross Calibration
Factors

Mass
Calibration

() neaative @ positive
Extractign Lens 1 Pasitive [V]
—

0.000

Sampling Depth [mm]
o

RAPID Lens [V]

Q1 Entry Lens [V]

Focus Lens [V] .
4

Detector Veltage (Counting) [V]
\ '

Detector Voltage (Analog) [V]

tHEanaA
= D =

|dentifier 4 | Dwell time(s) = Channels Spacing (u)
7L 0.1 0.1
35C1160 0.1 0.1
53Co 0.1 01
140Ce++ 0.1 0.1
v 115In 0.1 01

Formula Table

Analyte Table

40 1810 Info Messages |y 1 Waming | @ 12 Errors | Jgy- 0 Fatal Errors

Q3 Analyte

Color

204, 127,
M e
2.
W ndigo
I REAIE

Q3 resolution
Normal
Normal
Nermal
Normal

Normal

Identifier * Value

59Co 218506.67

7Li 3234757
115In 532435.32
Bkgt5 0
140Ce++ 16858.08
140Ce 563088.08
140Ce. 160 | 9627.05

B B0 |0

I 233U 541690.99
Oxides 1.7096

Il Doubly Cha | 30016

Properties

Message
Ja| Moving torch

Level

- Ja| Cocling glassware
= Jo| Standby

Control Panel eyt

Time

2/6/2019 16:42:25.01
2/6/2019 16:42:27.19
206/2019 16:44:25.45

Category
ControlManagerService
ControlManagerService

ControlManagerService

Sub Category
iCAPQMNova Control.vi
ICAPQNova.Control.vi
iCAPQNova.Control vi

4
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Full Front End Component Integration Through Plug-ins

Experiment Cenfiguration

[icap-1q sc2 ~]

ESI SC-2DX.
Tools Settings Help
re o o o) ~\
Torch Horizontal Posjtion [mm] T : -
: 7 N h e
Torch Vertical Fosition frum] — ( 1 112 11 3 I 4 I 5 11 6 I 7 |
3 © / . W W W W W W W °
Nebuiizer Flow fimir] Y, O 0 FN T I M
L 7 10 (8 )9 (1011 )12 )13 ) 14
Extraction Lens [V] . — — /::- \‘_::'.’/ \‘_::’/ \‘:-_// \‘::// \“::.’/ \“::_’/ \“::_/
L [/ 4\- 9 \ﬁ /1 5\\ I B S A AN
Q1 Focus Lens V] /\ '\ ‘.ll. 16 I 17 ..ll 18 ..ll. 19 ||20 I 21 |
: 1 — :’ . \\.h_,/ . W \\h_,/ N
3 h /3 1 \ 2/
. / \ _ (( @ ffﬁ\\
/ 2_ N - 7 \ - _ \
\ W ¥ V. V. NV NV V.YV
./1\/6 \ (1 02 )3 )4 ) 6 ) 7 )
\ ! A ° ) \5_;/ \ﬁ_ / \ﬁ_ / ‘_J/ W W .
N N AN LN
e . 8 :I'. 9 | 10 ) 11 ) 12 1113 )14 )
\ "\_ _//'I \5__’,/ . / \ \ / \ / \‘??—/
o v, N 1=V 4 Yor Voq | o
15 16!117!118!1191120 121 )
o W W . y W W
::::: Autosampler FAST Method Valves & Pumps
::::'“a [\ﬁewer
Vacuum Jo 39 Info Messages |.'! OWamingsl o 1Ermr|.5 0-Fatal Errors ||| G| X €3
Advanced Level Message Time Category Sub Category -
Cooling F- Prmess?ng Stage Nebul\z.er again‘CeD{‘Ce <2% |.Nebu|izer Fluwl.lteratiun‘l 13172015 11:42:29.79 InstrumentControl Autolun?ng
2l FoceningSoge 1 s Pl i 15 o TS o s 1
Control Panel gEEiTeletEl i

o Processing Stage (11 Bias again | Pole Bias Q1 Set | lteration 1

Autotune Seq.: InterfaceTune HighSensitivity

Cancel Autotuning
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Front End Component Methods

Instrument Control
Experiment Cenfiguration
-TQ SC2
ESI 5C-2DX
Main
Tarch Horizontal Pns;hun [mm] o L + 10mL-Precision | Evonta | Actoms
- M e
B
~ 0.48 * General * General
On Probe Down FAST Vacuum 1-Off \onitor Resutis Vacuum
Nebulizer Flow [l/min] - e FAST Valve 1 Load v Host Vale
SB00V-V1 Dispense On Probe Up  Autosamplel
Extraction Lens [V] . 5500 -V2 Dispense On Probe Down Probe Up
ym=—=I{-150.0 FAST Valve 2 Load On Rinse Probe Down
Q1 Foeus Lens ] . Fill S500V -31 Continuously atmumin ~ Autosampler 2 Move i
5 175 Probein Sample at 05 Fill 8500V -S5 1500uL at 15000pL/min Probe In Move Mext =
. SEDOV - Gompleted: S5 Fill Start Timer D Move Completed Rinze
| Probe Up Rinse Completed v Syringe
TimerDat2s Fill 3500V -85 800pL at 15000pL/min v Syringe Dispense
S5O0V - Completed: S5 Fil StartTimer G Completed Fil
TimerC atds IDiIute S500V : Sample=10000yLimin, 15=4000uLimin, Flush #2 at 500pLimin for 1 ] On Dilution Comp 2'::
StartTimer A - FAST
TimerAat1s FAST Vacuum 1-0n On Method — ¥ FAST =
FAST Valve 2 Inject Timer at Method
5500V -V2 Fill Loop at Timer
TimerAat2s Fill 800V -5 Continuously at 40000uLimin Loop
MoveRinse: R1=2s &R2=2s
+ |On 53500V Dilution Completed StartMethod: prepFAST M& Refill - -
+ |On SubMethods: prepFAST ME Refil Completed Start Method: Valve 2 LRT Descriptinn
+ |OnRinse StartMethod: prepFAST M5 Reset 4 description of the Event or Action that the user has
'On SubMethods: prepFAST M5 Reset Completed Method Complete selected
*
T Autosampler IPCIUTUE I Vaives & Pumps
Inlet
Plasma
Qcell | viewe
Vacuum W‘Mﬁﬂgﬁl#%wl ﬁEmFlmﬁ ||G3| %
Advanced Level Message Time Category Sub Category -
Cooling Ja| Processing Stage Extraction Lens 2 again | Extraction Lens 2 | Iteration 1 1/31/2019 11:45:36.35 InstrumentControl Autotuning
- Jfa| Processing Stage (1 Bias again | Pole Bias (1 Set | lteration 1 1/31/2015 11:45:58.00 InstrumentControl Autotuning
= Jo Processing Stage CR Entry Lens again | CR Entry Lens | lteration 1 13172015 11:46:34 59 InstrumentControl Lustotuning E|
Control Panel JSEITEREEE] 7

L rocessing Stage CR Entry Lens again | CR En ns | teration 1 £ : Interface Tune HighSensi M
.
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Performance Report

m
Interface: High Sensitivi Current M t Mode: S-SQ-N/A Show Anal P FE = [ >
e b » nterface: High Sensitivity urrent Measuremen 5Q- @ i jow Analog ey ; G Q
s e T— P
On Off Run Stop Restart Edit - . Autotune  Detector Mass Performance Readback Performance | Autotune Detector Cross Calibration Mass
CR Gas (& Ion Counting 2 Setup  Calibration Report ~ Plot Report Report | Setup Report Factors Calibration
Main 359 [ [ Line v@ Linear - @ None - |8l None v@ Both - Identifier Valie  RSDI%
Tarch Horizontal Posjtion [mm] 070 p B0 TL 331837 04
3 —— TLi — 35CI.160 — §&9Co —— 140Ce++ —— 115In I 5oCo 24771904 | 17
. Bl 115in 609684.07 133
Torch Vertical Position [mm] 140Ce 140Ce.160 —— 209Bi — 238U —— KED
048 Oxid Doubly Ch d 140Ce 66402552 41
4 Xides oubly arge 140Ce. 160 | 1097498 185
oy Tz B Tl X 900 T T | T T T T T T I 238U 72650576 22
B 11114 T Oxides 16535 184
800 I i Ml 35CL160 | 1157509.18 1
Extraction Lens [V] . 1500 Il 140Ce+~ 18623.87 14
i Il 209 58327061 438
700 ] M =0 0214 08
Q1Focus Lens V] . 3 :
156 Il Doubly Cha | 2811 54
v <
o 600 ]
—
—
—
@ 500 9
o
o
——
o 00 o ]
= I
) I
B0 o ]
—r T
[= I
0 [ : I 1 I I : ; ; ; ! : ; ; ;
T T T T T T T T
Time (S) 4 il | »
""""" ‘ Properties |
Main
Inlet
Plasma = -
Qcen [ viewer
Vacuum J.b—%-xnfeuasag&|§—ew.mmgs-| o—l—Eﬂar—l‘b—G-Fahl-Enaﬁ—| X Q
Advanced Level Message Time Category Sub Category -
Cooling Jo| Determining Tuned Intensities 173172019 11:45:20.14 InstrumentControl Autctuning
» Jo| Autotuning completed. 13172019 11:45:34 48 InstrumentControl Autotuning
h Jo| Saved the tune settings 'S-SQ-N/A" 13172015 11:52:24 58 InstrumentControl LAustotuning E|

ThermoFisher
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Performance Report Procedure

Instrument Control

O O Interface: High Sensitivity Current Measurement Mode: S-5Q-N/A ﬂ i Show Analog @ g ::.]': .; ﬁ -% Jﬁ_ g q
Y R T p— “ =
Cn Off Run Stop Restart Edit o . Autotune  Detector Mass Performance Readback Performance | Autotune Detector Cross Calibration Mass
CR Gas [ Ton Counting 2 Setup  Calibration Report ~ Plot Report Report | Setup Report Factors Calibration
Main Acquisition status Identifier Value RSD [%
Torch Horizontal Position [mmi] This page shows the progress of the data acquistion » 2902418 06
| 0.10 B 55Co 25030487 | 14
Bl 115in 647563 66 3
Terch Vertical Position [mm] —r Acquisttion status Bkad.5 0 0
. — 0 Switching measurement mode to S-SQ-N/A Il 140Ce+ 186606 36
Mebulizer Flow [limin] . a ) Setting up for mass calibration verification 140Ce E51767.13 45
1.1114 4 i) Q3 mass calibration verification scan started. 140Ce 160 | 1083817 e
© Sweep 1/5 completed. Il Bkg2207 |0 0
Extraction Lens [V] v . EET © Sweep 2/5 completed I 238U £93356.32 78
4 O Sweep U5 completed Oxides 16778 94
Q1 Focus Lens [V] , © Sweep 4/5 completed Il Coubly Cha | 2.8659 35
A JEE: ) Sweep 515 completed
@ Found a peak for mass 7Li; Mass Difference: 0.01564 amu; \wfidth: 0.76 amu
@ Found a peak for mass 53Co; Mass Difference: 0.01821 amu; Width: 0.75 amu
@ Found a peak for mass 115In; Mass Difference: 0.01193 amu; Width: 0.75 amu
@ Found a pezk for mass 209Bi; Mass Difference: 0.02585 amu; Width: 0.71 amu
i) The mass calibration verification has passed
) Switching measurement mode to 5-SQ-M/A
4 0 Setting up for performance verification
4 i} Performance verification scan started. Run 1 of 60.
0 Sweep 1/10 completed.
0 Sweep 2110 completed.
) Sweep 310 completed.
@ Sweep4/10 completed.
@ Sweep 510 completed.
) Sweep 610 completed
- 5 5 4 [ | »
,,,,,,,,, < Back Mead = Cancel ‘ Biopeies |
Main R R A AR R A e A R A A RRRRERRREENSSSSS—E—SSE—————S———————_——————————————————_———,——,—,— -
Plasma g -
Qcell
Vacuum
Advanced Level Message Time Category Sub Category -
Cooling 2o Sweep 4110 completed. 1/31/2019 11:56:00.67 ControlManagerService iCAPQNova Control vi
- 2| Sweep 5/10 completed. 1/31/2018 11:56:01.61 ControlManagerService ICAPQNova. Control vi
- Jo Sweep 6/10 completed. 1/31/2019 11:56:02.55 ControlManagerService iCAPQNova Control vi
Control Panel gEciisleenEl

eep 6/10 completed — ' | Perform
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Performance Report Print-out and Files

Instrument Control

Interface: High Sensitivity  Current Measurement Mode: S-SQ-N/A @ B show Analog Iﬁ {? Q
B A amics | specrum '
Edit Autotune  Detector Mass Performance Readback Autotune Detector Cross Calibration Mass
s IE Ton Counting = Setup  Calibration Report ~ Plot Report  Setup Report Factors Calibration
Main Name Date created E Identifier Value RSD [%]
Torch Horizontal Posjtion [mm] B PerformanceReport-5-5G-N/A-2018.. | 42572018 12:47.. » U 32358516 1
| 0o PerformanceReport S-SQ-NIA2018 . 32772018 10:47_ M 55Co 2000297 | 18
) . [ IRED §3274404 32
e e | i ) 048 PerformanceReport-S-5Q-N/A-2018.. 321/2018 917 B Bkgd5 0 0
) PerformanceReport-5-5Q-N/A-2018... | 37202018 1:30. Il 40Ce+ 17896.15 36
Nebulizer Flow [limin] X PerformanceReport-S-SQ-N/A-2018_ | 32012018 958 140Ce 53074263 124
B 11114 PerformanceReport-5-5Q-N/A-2018 | 3162018 10:48_ B 140Ce 160 | 114953 61
PerformanceReport-5-5Q-KED-201... | 12/5/2018 2:43. Il Bkg2207 L] 0
Exroction Lens [V] — 1m0 PerformanceReport-S-SQ-KED-201..  12/52018 216. . 23U 70243 14
1 PerformanceReport-5-5Q-KED-201... | 11/28/2018 10:5.. Oxides 20091 131
Q1Focus Lens[V] . T o Sz 1Y :erformanneRepnrt—S—SQ-KED-Zm.. 9132018 12553.. I Coubly Cha | 31389 15.1
B 1190 |Peeed 1142965 | L0072 ; y erformanceReport-5-5Q-KED-201... | 8222018 11:11..
Z08EI__Pzsssd 2085877 D.0174 J42 PerformanceReport-5-5G-KED-201 . | 82272018 11:00.
PerformanceReport-S-5Q-KED-201_.. | 8202018 11:51..
B PerformanceReport-5-SG-KED-201.. 8/20/2018 11:43..
Passed &0 10 PerformanceReport-5-SQ-KED-201... | 8172018 11:25..
PerformanceReport-5-5Q-KED-201... | 8/15/2018 3:.04.
PerformanceReport-5-5Q-KED-201... | 8/14/2018 12:52..
PerformanceReport-5-5Q-KED-201... | 8/8/2018 12:01..
PerformanceReport-5-5Q-KED-201_. | 8M1/2018 12:41.
PerformanceReport-5-5Q-KED-201_.. | 8/1/2018 12:23.
PerformanceReport-5-5Q-KED-201_.. | 7/30/2018 2:11..
PerformanceReport-5-5Q-KED-201... | 7/6/2018 10:46..
PerformanceReport-5-5Q-KED-201... | 7/6/2018 10:27..
PerformanceReport-5-5Q-KED-201... | 7/2/2018 2:31 PM
PerformanceReport-5-5Q-KED-201... | 7/2/2018 1:55 PM
PerformanceReport-5-SQ-KED-201_. | 5/23/2018 11:07_
PerformanceReport-S-5Q-KED-201_.. | 5232018 10:41..
PerfermanceReport-5-5Q-KED-201... | 51182018 12:02..
AnalyzerPreszurs Vscuumok  3.88527 PerformanceReport-S-SQ-KED-201... | 5182018 11:52..
dvemesfrsue  1EUEM) PerformanceReport-S-SQ-KED-201.. | 51802018 11:12.. 4 T E—
e PerformanceReport-5-SQ-KED-201_. | 5/18/2018 10:52... v Properties
Analytes  Data Display
Inlet
Plasma
Qcell
e— | do 734 Info Messages- | &0 Warnings |- @3 Errors- | Jgp 0 Fatal Errors- || G
Advanced Level Message Time Category Sub Category -
Cooling Jo| Anzlyzer Pressure 4.12426533003479E-07 mbar 1/31/2019 12:05:30.68 ControlManagerService iCAPQNova.Control vi
» Ja/| Interface Pressure 1.58097401240281 mbar 1/31/2019 12:05:30.68 ControlManagerService iCAPQNova.Control vi
- Ja| Vacuum ok 13172018 12:05:30 68 ControlManagerService iCAPQNova Control wi E|
Control Panel JSEITEREEE] 7
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Autotuning

Instrument Control

imen guration

e b ib Interface: High Sensitivity Current Measurement Mode: 5-SQ-h/A 4 @ Calibrated i Show Analog EX g i? ﬁ ﬁ Dé — .
= a% el

A LT Aoeog | somtm Zai Fal A L @ O

Off Run Stop Restart

Edit || . Autotune | Detector Mass Performance Readback Performance Autotune Detector Cross Calibration Mass
CR Gas [ Ton Counting < Setup  Calibration Report ~ Plot Report Report  Setup Report Factors Calibration
Interface
- €l Advanced
= = alytes Fast Q1 Calibration erage Inlensities
Main [ Eemens RS Edit Identifier Valie  RSD[%
Torch Horizontal Posjtion [mm]
008
5
Torch Vertical Position [mm]
037
)
Nebulizer Flow [limin] . 11023
i Cu
oo
Extraction Lens [V] .
 — 1450 Ag
2 B
Q1Focus lens V] Au
156 ==

Tb Dy Ho Er Tm Yb Lu

Bk Cf Es Fm Md NMNo Lr
m

Enabled Identifier Dwell time (s) | Channels | Spacing (u) Q3 Analyte Q3 resclution Color B

3 & 7L 0.1 1 0.1 Mormal 204,127,
v 58Co 0.1 1 0.1 Normal B 12122
W 115In 0.1 1 0.1 Normal - 165. 117,
i 140Ce 0.1 1 01 Normal I:l 255, 285, =
v 238U 01 1 0.1 Mormal - 0,142,325
W 208Ei 0.1 1 0.1 Normal - 188,791
'l 140Ce+ 01 1 01 Marmal - Indigo
v 140Ce. 160 0.1 1 01 Normal I:l Viclet
v 35CL.160 0.1 1 0.1 Normz| Bl Fed | 1R = L

E— Analyte Table EESIRTERE ] ‘ B |
Main

Analytes JEVEEENES

Inlet

Plasma
acen [ verer I EEEEE——
— Jo22 Info Messages |.°_ OWarningsl o 1Ermr|.5 0 Fatal Errors I@x [x]

Advanced Level Message Time Category Sub Category

Cooling Jo Lens supply on 1/31/2019 11:18:34.25 ControlManagerService iCAPQNova.Control vi
» o/ SQ-mode RF Dac Facter, is not a valid tune setting and can therefore not be set to the value 600. 13172015 11:18:34.39 ControlManagerService SpectrometerBase. Core 1
- J» Operate 1/31/2019 11:18:34.39 ControlManagerService iCAPQNova Control wi 3

4

Control Panel gSeiteyestE]
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Autotuning Wizard

Experimen

Instrument Control

e b “ Interface: High Sensitivity Current Measurement Mode: 5-5Q-N/A @ @ Calibrated i Show Analog @ fp 2_3,,-: r ; : 9§ @ fp Q
a 4
Q/m e <cRoeon By pectum .
Off Run Stop Restart Edit || _ . Autotune  Detector Mass Performance Readback Performance Autctune Detector Cross Calibration Mass
CRGas La Ion Counting - Setup  Calibration Report = Plot Report Report  Setup Report Factors Calibration
Main Load the sample. Identifier Value RSD [%]
Tarch Horizontal Position [mm]
0.09
i)
. - Please place the sample probe into the solution and select "Next" to start the data acquisition
Tarch Vertical Position [fnm]
I 0.37 The required solution is:
iCAP TQ TUNE solution
Nebulizer Flow [limin] .
1.1029
Extraction Lens [V] .
— 450
Q1 Focus Lens V] .
1.96
i
4 il | »
—— ffiacs bieri, ‘ Properties |
ain
nl
Plasma
Qcell
Vacuum 26 Info Messages 1 Error 0-Fatal Errors ||| G3| 3¢
Advanced Level Message Time Category Sub Category -
Cooling Jb| Starting Autotune “InterfaceTune HighSensitivity™ 1/31/2018 11:32:08.53 InstrumentControl Autotuning
» Jo| Determining Original Intensities 1/31/2019 11:32:08.56 InstrumentControl Autctuning
- Jo| Autotuning canceled. 1/31/2019 11:32:11.08 InstrumentControl Autotuning E|
Control Panel el

utotuning canceled
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Autotuning Procedure

Instrument Control
Interface: High Sensitivity Current Measurement Mode: S-5Q-N/A | /] ||| &) Calibrated-| | B8 Show Analog @ d’? 3 e ; [ 9§ @ f‘p @
\ a%h X
S L Baiog | spectum :
On Off Run Stop Restart Edit || . Autotune  Detector Mass Performance Readback Performance Autctune Detector Cross Calibration Mass
e _ La Ton Counting 2 Setup  Calibration Report ~ Plot Report Report  Setup Report Factors Calibration
= | TQ q
Main Tune Data View Identifier Value RSD [%]
- Torch Horizontal Position [mm] This page shows the actual tune process. » I 1150 26538.14 0
-0.60
) )
— - o -
0.37
: Torch position
Nebulizer Flow [limin] . o
B 1.1029 —— 115In
700 T— : ! . — . ! : — . !
Extraction Lens [V] ]
IJ_ _200.0 ]
600 +
Q1 Focus Lens [V] . — ]
) — = 1
& 500 T
] ]
= ]
o 400 T
o ]
o ]
i 4
2 %00 F
w 4 .
5 ] :
£ 200 5
100
0 - : . : . ! . ! . ! | ! . ! . ! . : . ! | ! : ! . ! . . . .
-3 -2 -1 0 1 2 3
Torch Horizontal Position [mm] (Coarse Scan )
- . - 4 [ | »
T —— flFiacic Neib ‘ Properties |
ain
nl
Plasma = =
Qcell :
Vacuum ‘b—EQ—Infe-Mﬁsagﬁ—l 0 Wamn ng:—l o—l—Errar—l‘b—O-Fahl-ErmE—| Gl ¢
Advanced Level Message Time Category Sub Category -
Cooling Jo| Starting Autotune "InterfaceTune HighSensitivity™ 173172018 11:34:19.26 InstrumentControl Autctuning
» Jo| Determining Original Intensities 173172019 11:34:19.29 InstrumentControl Autctuning
- Ja| Processing Stage Torch pesition | Terch Horizontal Position | lteration 1 13172019 11:35:12.11 InstrumentControl Autotuning E|

Control Panel eyt B

rocessing Stage Torch position | Torch Horizontal Position | lieration 1 : . InterfaceTune HighSensit I o fusotuning |
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Thermo Scientific ICAP Qnova Series ICP-MS

 Single Quad ICP-MS: iCAP RQ ICP-MS * Triple Quad ICP-MS: iCAP TQ ICP-MS

= LI Compact footprint
—1

Quick connect and
push-fit sample intro
components

| Therma

o= [ .

Innovative QCell
Collision Cell
Interference Removal KED Interference Removal KED, Reactive Gas
Polyatomic v Polyatomic v
Isobaric X Isobaric :|\/
Doubly charged X Doubly charged v
ThermoFisher
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Handling Interferences with Collision Reaction Cell Technology

 Proprietary design utilizing 4 flatapoles and
automatic low-mass cut-off

* Requires zero-maintenance and is a non-
consumable item

* 50% smaller volume for faster mode switching
(<10s)

» Single mode interference removal with He for
routine applications (KED)

* High ion transmission for improved sensitivity
when using kinetic energy discrimination

 Can also be used in reactive mode with O, H,
or NH; mixtures
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ICP-MS Interferences

* Polyatomic Interferences — removed by single quadrupole ICP-MS, KED mode 1[AsO]*
&
T5As 40Ar35CI* KED T 7 wcoror
Q3 set to product ion k =osm*
8,80Se 40Ar38Art; 40Ar40Art  KED, H, mass (m/z 91) ||
sy BCI6O* KED v

. . . : & SAst > 9[AsO]*
* Other Interferences — isobaric, doubly charged, high levels of polyatomics, |

Removed by triple quadrupole ICP-MS )  O2 filled with reactive

gas (O, o
SAs 1505m?+ 59Colo0* O,, mass shift of As
- / 59C0+, 917+
880Se 156, 160G g2+ O,, mass shift of Se
Q1 set to analyte
11Cd 9BMol6O+ O,, H,, on mass mass (m/z 75)
3lp 325 14N16Q1H*: 160160+ O,, mass shift of P, S
75As+
ThermoFisher
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The Power of Triple Quadrupole Technology

* Problem: the possibilities are endless!

* Collision cell operation:

« Standard mode, collision (KED) mode, reaction
mode, or a combination?

 If reaction mode, which reaction gas/es?

« Collision mode: what gas flow rate?

* Reaction mode: what gas flow rate/s?

« Collision cell voltage setting?

* Do you measure the analyte on mass or on mass-
shift?

* Quadrupole 1:
* \oltage setting?

* Quadrupole 3:
* \oltage setting?

* Sample intro settings (RF power, plasma gases,
spray chamber temperature)
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Eliminate the Complexity of Triple Quadrupole ICP-MS

* Reaction Finder for Qtegra ISDS Software

Step 1: Select your element/s or isotope/s

Step 2: You're done!

* Reaction Finder proposes the most
appropriate gas/scan settings

« Settings for both single quad mode and triple
guad mode are suggested, for reference

Identifier

Q3 Analyte
7852160 (83512

5Q/7Q

- |TQ

CR Gas Dwell time (s)
0.1

Channels  Spacing (u)

1 01

Maormal

785 | 785e.160
205e | 805e.160

805e.160

TQ

0.1

1 01

Maormal

Redefining triple quadrupole technology with unique ease of use

29
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Reaction Finder Method Development Assistant Workflow

Without Reaction Finder

With Reaction Finder ]

» Selectthe Analytes to be measured

* Foreach analyte, select the isotopes to be
measured

s Selectthe internal standard element

* Selectthe Q1 Analyte

* Selectthe CRC gas (Mone, He, H;, O,, NH.)

* Selectthe mode (KED, Single Quad Mode, Triple
Cuad Mode)

* Selectthe Q3 Mass ({On-mass/mass shift product
ion)

* Are the suggested settings ok? If not, update them

LIMS and start the LabBook

* Entersample names and positions or import from

S (I

* Selectthe Analytes to be measured

# Selectthe internal standard element

s Arethe suggested settings ok? If not, update
them

* Entersample names and positions or import from ]
LIMS and start the LabBook

Less than 20 Minutes

until a method is set

up and the samples
are ready to run!

mode setting combination

Select Element/Isotope of interest

Reaction Finder proposes most appropriate gas and

M UEte| 7ESe 60 | 7ESe 160 (92307 . |TQ o
o - . 4
Bl I BOSa V6D | 805w 160 TaQ (D
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Select Analytes

HBI|Q| Create- B D54 |

l—l_E') Summary Elements BGIEETES
s j, iCAPTQ

IA—L_'g Method Parameters
4% Acquisition parameters
- Of Monitor Analytes
& Survey scan settings
.= Interference comection

HEAREN

:H

e
mm' 2lis EE

O

4 ESISC-2DX

=7} Standards .
9% Ratios
K

L Method Settings
[ Sample List [T ] N . [ 1] (T T[T - (1] e
D—E‘f@ Reports
;—E) Automatic Export Y Cd Sb Te xe
= CoVEper ﬂ .!IQ!QBEE e =====
{3 Report Export
L] (- L1 | L1 |

Fr

s

Ce Pr Nd Pm Sm Eu Gd Tbh Dy Ho Er Tm Yb Lu
mmmm H- o H m - o - o H= o H- o

Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
I EFD:DEI:I EFD:DEI:I EFEEDEI:I CITT 11 O | 1 | |

‘ Show legend ‘ ~
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Reaction Finder Determines Optimum Settings

HBI|Q| Create- B D54 |

Interferences

Acquisition Parameters, runtime estimation 1 minutes 2 seconds

l—l_ril) Summary Identifier Q3 Analyte 5Q/TQ CRGasFlow CRGas Dwelltime (s) Channels  Spacing(u) Q1 resolution Q3 resolution
4 [ ICAPTQ 111Cd | 111Cd (8-TQ+02)  |111Cd 0. 1
4 [ Method Parameters 89Y|89Y.160 (S-TG-02)  |8IY.160 TQ Normal 0: 0.1 1 0.1 Normal Nermal
‘o Analytes 89Y | 89Y.160 (S-TQ-02)  |8IY.160 TQ High 0: 0.1 1 0.1 Normal Normal
46 Acquisition parameters 89Y (S-SQ-KED) sQ Normal KED 0.1 1 0.1 Normal Normal
G Monitor Analytes B80Se | 80Se.160 (S-TQ-02) |80Se.160 TQ Normal 0: 0.1 1 0.1 Normal Normal
{5 Survey scan settings 78Se (S-SQ-KED) sQ Normal KED 01 1 0.1 Normal Normal
<= Interference camection 75As | 75As.160 (S-TQ-02) |75As.160 TQ Normal 0: 0.1 1 0.1 Normal Normal
<ii Standards 51V|51V.160 (S-TG-02)  |51V.160 TQ Normal 0: 0.1 1 0.1 Normal Normal
Quantification 48Ti[4BTi 14N4. TH10 (ST |48Ti.14N4.1H10 TQ Normal NH: 0.1 1 0.1 Nomal Nomal
% Ratios 455¢ | 455¢.160 (S-TQ-02) |455¢.160 TQ Normal 0: 0.1 1 0.1 Normal Normal
4- . ESISC-2DX 458¢|458¢.160 (8-TQ-DZ. [455¢.160 TQ Normal 0: 0.1 1 0.1 Normal Normal
— Method Settings 45Sc (S-SQ-KED) sQ Normal KED 0.1 1 01 Normal Normal
] FAST Methods 458¢ | 45Sc (S-TQ-NH3) 455¢ (44.956u) (d  ~ |TQ Normal NH 0.1 1 0.1 Normal Normal
—[i2 sample List 325 |325.160 (S-TQ-02) 325.160 TQ Mormal (o} 0.1 1 0.1 Mormal Normal
»-Eg Reports 31P|31P.160 (S-TG-02)  |31P.160 TQ Normal 0: 0.1 1 0.1 Normal Normal
-3 Automatic Export 83Kr (S-SQ-KED) sQ Normal KED 0.1 1 0.1 Normal Normal
i3 CSV Export
73 Report Export
- L Settings

Advanced Parameters

Number of sweeps: 20 Extemal Input Trigger  Level Trigger  Edge Trigger e R e
9% Digital IN 1 None None (9 Digital OUT 1 Never
Messursmentorder T Digha IN2 None [None Digta OUT2 Nover
S-5Q-KED
Intelligent mode switching 5-TQ-i02
5-TQ-02

32 ThermoFisher



Creating Standards

HBI|Q| Create- B D54 |

Selected Elements for "10 ppb"

Content |
l—l_E') Summary @ New - X [? D

T o et MR
J—L_'g Method Parameters = -

Use in standard Representation

2= 10ppb

Maolecules [

Ot Monitor Analytes
& Survey scan settings

&5 ASX-560

- [E2 Sample List

I|>—E_"fg Reports

43 Automatic Export
= CSV Export

"3 Report Export

I 4§ Settings

gjgjo|cjojgg|a|jo|jojiojaig

Select Elements
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Quantification and Quality Control

HBI|Q| Create- B D54 |

Content Quantification

F | Use Quality Control

l—l_F(') Summary
4|, ICAPTQ
4[4 Method Parameters

4 Measurement Mode Internal Standard Weighting Farcing Use for SemiQuant
31P | 31P.160 (S-TQ-02) {S-TQ-02 Yes 455c | 455¢.160 (S5-TQ-02) Linear None Blank Yes
325 325.160 (3-TQ-02) 5-TQ-02 Yes 455c | 4558¢.160 (S-TQ-02) Linear None Blank Yes
455c (S-5Q-KED) S-5Q-KED No Use as Internal Standard Linear None Blank Yes
455c¢ | 455¢.160 (S-TQ-02) S-TQ-02 No Use as Internal Standard Linear Naone Blank Yes
455c | 455¢ (S-TQ-NH3) S-TQ-NH3 No Use as Internal Standard Linear None Blank Yes
455c | 455¢.160 (S-TQ-02.1) S-TQ-02 No Use as Intemnal Standard Linear None Blank Yes
48Ti | 48Ti. 14N4. 1H10 (S-TQ-NH3) | S-TG-NH3 Yes 453c | 455¢ (S-TQ-NH3) Linear None Blank Yes
51V | 51V.160 (8-TQ-02) 5TQ-02 Yes 455c | 455¢.160 (5-TQ-02) Linear None Blank Yes
75As | 75As.160 (S-TRQ-02) 5-TQ-02 Yes B9 | 89Y.160 (5-TQ-02) Linear None Blank Yes

1 Acquisition parameters
Ot Monitor Analytes
& Survey scan settings

4 . ESI SC2DX 785e (S-SQKED) S-SQKED Yes 9Y (S-SQKED) Linear None Blank Yes
. Method Settings 20Se | 80Se. 160 (3-TQ-02) STQ-02 Yes 9Y | 89Y.160 (3-TQ-02) Linear None Blank Yes
| = FAST Methods 83Kr (5-SQ-KED) S-SQKED No 9Y (3-SQ-KED) Linear None Blank Yes
Bs e List B89Y (S-S5Q-KED) S-50-KED Mo Use as Intemnal Standard Linear MNone Elank Yes
& wample 89Y [ 89Y.160 (S-TQ-02) STQ02 No Use as Intemal Standard Linear None Blank Yes
»-Eg Reports 9Y | 89Y.160 (S-TQ-02) STQH02 N Use as Intemal Standard Linear None Blank Yes
4-3 Automatic Export 111Cd [ 111Cd (STQH02) STQH02 Yes 9Y | 89Y 160 (S-TQ-02) Linear None Blank Yes
= CSV Export
{3 Report Export
£ Settings

IS Recovery settings
Low warning limit [%]: Low failure limit [%]:
High warning limit [%]: 120 High failure limit [%]:

a4 ThermoFisher
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Built-in Quality Control Protocol

HBIO| Create- [B |2 4 | [
Quality Control Tests Test details for CCB

I? Summary |
B s ul #* MNumber of analyte failures to generate a QC failure: 1 =
- iICAPTQ Name Description
4-[5} Method Parameters Blank Tests Number of analyte wamings to generate a QC failure: 1 =
5 Analytes ———
2= Acquisition CCB Continuing Calibration Blank
? oq. pa ICB Initial Calibration Blank Ifthis QC fails Ignore and continue from the next sample | 1 2| times
Ot Monitor Analytes MTB Memory Test Blank _ _ _ o
— % Survey scan settings PRB Preparation Blank [fthis QC fails again Ignere and continue from the next sample w1 5| times
_T_: Interference L Ifthis QC fails a final time Ignore and continue from the next sample v [ % times
il Standards cev Continuing Calibration Verification
- & Quantification Icv Initisl Calibration Verification
—% Ratios LCs Laboratory Control Standard Enabled Analyte Waming Limit ~ Failure Limit
@ Quality Control QCcSs Quality Control Standard 0 455c (S-SQ-KED 1 2
el X Paired S le Tests
s ElE T e ] | 89Y(SSQKED) 1 2
~ Method Settings DUP Duplicate w |31P|31P.160(S 1 2
L= FAST Methods SER Serial Dilution ¥ |325]328.160(8 1 2
- [[2 sample List Paired Sample Tests (EPA) O 89Y [89Y_160 (S 1 2
v Eg Reports
! S Ampn e Exont DUP EPA  Duplicate (EPA) [] | 45Sc|455c.160 1 2
-~ Automatic Expo SEREPA Serial Dilution (EPA) O ! 2
g) CSV Export Spike Tests vl 80Se | 80Se. 160 1 2
*—i= Report Export W
i 4% Settings LFB Laboratary Fortified Blank M EESEE A L e
MXS Matrix Spike M | 1TC| 111G (S 1 2
PDS Post Digestion Spike Il 51V[51V.160 (S 1 2
Spike Tests (ARC) ] |89Y|89Y.160 (S 1 7
455¢c [455c (ST
MXS ARC  Matrix Spike (ARC) g c|45Se ! 2
e ——— W | 48Ti|48Ti.14N4. 1 7
R ] | 45Sc|455¢c.160 1 2
RCV Regression Coefficient Verification 0O 83Kr (5-SQ-KED) 1 2
RSV Relative Stability Verification
Internal Standard Test
I1ST Internal Standard Test
=
-
a5 ThermoFisher
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Intelligent Dilution — Internal Standards and Over-range Samples

HBI|Q| Create- B D54 |
Content —|N———

l—l_E') Summary
4, ICAPRQ Enable
IA—L_'g Method Parameters
—Fa Analytes Upper Limit 125 % [%] of Internal Standard Recovery
_i‘f Acquisition parameters Lower Limit 75 +| [%)] of Internal Standard Recovery
— Ot Monitor Analytes
| 8 Suvey scansettings Autodilution Factor 10 2
- .= Interference comection Max. # of Autodilutions |3 >
1=
il Standards Action on Failure Wash and Confinue ~
—m Quantification
9% Ratios
" F% Quality Control
4o ESI SC4DX Calibration Range
= Method Setti
- e Enable
] FAST Methods
|« Intelligent Dilution -
—l!_'g Sample List Limit [%] e =
i % Reports Target [%] 60 3
]
43 Automatic Export Action on Failure Wash and Continue v
3 CSV Export
{3 Report Export
I~ £F Settings
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Sample List

IA—L_'g Method Parameters

(e

Main Runs &

%)

Evaluate v+

Sample Type ¥+

UNKNOWN

#b Insert E8 Append

Standard

W+ Dilution Facto v+

QC Action ¥+ QC Restart ¥+ QC Reference 7+ Total Dilution Fact 7+ Rack Number ¥+ Vial Numbers ¥+ prepFAST DF ¥

=]

—

v 1
Rinse [} 1 3 ¥ UNKNOWN 1 |Nane 1 0 1 1
5 Analytes Blank 5} 1 3 M BLK 1|Nane 1 0 1 1
46 Acquisition parameters 0.01ppb O 1 3 ¥l STD Low Standard 1|Nane 100 0 2 muf
— Of Monitor Analytes 0.02ppb QO 1 3 vl STD Low Standard 1 |None 50 0 2 501
I Survey scan settings 0.05ppb [} 1 3 [~ STD Low Standard 1|Nane 20 0 2 2
—=_= Interference corection 0.1ppb ) 1 3 o STD Low Standard 1|Nane 10 0 2 1
il Standards 0.2ppb [+ 1 3 I~ STD Low Standard 1|None 5 i 2 £
—m Quantification 0.5ppb [+ 1 3 vl STD Low Standard 1|None 2 0 2 2
—% Ratios 1ppb Q 1 3 I~ STD High Standard 1|None 20 0 3 200
% Quality Control 2ppb o 1 3 Wl STD High Standard 1|Nane 10 0 3 10.
4-— ESI SC4DX Sppb ) 1 3 7] S5TD High Standard 1 |None 5 0 3 E
== Method Settings 10ppb o 1 3 Wl 5TD High Standard 1|None 2 0 3 2
5] FAST Methods 20ppb ) 1 3 [~ STD High Standard 1|Nane 1 0 3 i
|/ Intelligent Dijuti Washout Q 1 3 I~ UNKNOWN 1|None 1 0 1 1
Icv [} 1 3 v Qc Low Standard 1icv QC Next 1 0 2 |
2 Eg Reports ICB [} 1 3 v Qc 1(ICB QC Next 1 0 1 1
< = Automatic Export Blank_T1 =) 1 3 7 UNKNOWN 1 |Nane 1 1 1 1
3 CSV Export Blank_2 [¢) 1 3 vl UNKNOWN 1|MNone 1 1 2 i
3 Report Export Blank_3 e} 1 3 I~ UNKNOWN 1|None 1 1 3 i
v-4§ Settings Blank_6 O 1 3 vl UNKNOWN 1|None 1 1 6 g
Blank_7 [} 1 3 [~ UNKNOWN 1|Nane 1 1 7 1
ccv %) 1 3 v Qc Low Standard 1|cov QC Next 1 0 2 1
CCB [} 1 3 ¥ Qc 1|ccB QC Next 1 0 1 1
Sample_1 ) 1 3 vl UNKNOWN 1 |Nane 1 1 3 1
Sample 2 |Q 1 3 [~ UNKNOWN 1 |Nane 1 1 9 1
Sample 3  |O 1 3 o UNKNOWN 1|Nane 1 1 10 1
ccv [ 1 3 o Qc Low Standard 1|cov QC Next 1 0 2 1
CCB [ 1 3 [~ Qc 1|cce QC Next 1 0 1 1,
Washout [} 1 3 [~ UNKNOWN 1|Nane 1 0 1 1!
Washout [} 1 3 v UNKNOWN 1|None 1 0 1 1;
- [t
a7 ThermoFisher



Results

HBI0| Ceate- BOIN 4&IE SIF[—[+)|E B # Y Column Filter -

l—l_F(') Summary
4- . iICAPRQ

4- o, ESISCHADX

—l!_'g Sample List
[ Log Messages
I Signing

v BB Query

I-Eg Reports

|

I~ £F Settings

D—'__'g Method Parameters
I‘—E@/ Evaluation Results
i Concentraticn Ratios
— Il Intensities

—Ii§ Intensity Ratios

- =, Method Settings
1 FAST Methods
|sl Intelligent Dilution

-

g, Survey Intensities
g% Survey Concentrations
- Of Spectra View

D—’E_-i'; Instrument State

Sample Type

0.000975

oo

1| 1/10/2019 9:52:45 A| UNKNOWN 98.9%
1 100.0% 99.5% 0.000523 0.000322| 0.000436 (1.872. 99.2%
1 100.7% 98.2% 0.000669 0.001241| 0.000582 (1.980. 98.7%
1 101.4% 100.2% -0.000252 0.001362| 0.000307 (1.884. 98.8%
Mean: 100.7% 99.3% 0.000313 0.000975 0.000442 98.9%
RSD[%]: 0.7 1.0 157.9 58.3 31.2 0.3
SD: 0.7% 1.0% 0.0 0.0 0.0 0.3%
Sample Type v 206Pb (KED}[ += 207Pb(KED)[ + 208Pb(KED)[ +
2| 1/10/2019 9:54:51 A|UNKNOWN Rinse 100.9% 100.4% 0.000321 0.000271 0.000168 99.8%
3| 1/10/2019 9:57:01 A|BLK 100.0% 100.0% 0.000000 0.000000 0.000000 100.0%
4| 1/10/2019 9:59:12A|STD
15| 1/10/2019 10:22:35| UNKNOWN Washout 95.4% 97.6% 0.000121 0.000383 0.000213 96.0%
16 11072019 10:24:40(QC - ICV ICV 96.3% 955%| 1.089957 (109.0, 1.101678(110.2[ 1.095126 (109.5 95.8%
17| 1/10/2019 10:26:52|QC-ICB ICB a7.0% 96.4% -0.00015% 0.000111 -0.000069 95.7%
18| 1/10/2019 10:29:02| UNKNOWN Blank_1 95.2% 98.7% -0.000272 -0.000045 -0.000141 97.0%
19| 1/10/2019 10:31:07| UNKNOWN Blank_2 98.4% 98.5% -0.000585 -0.000354 -0.000361 96.9%
200 110/2019 10:33:15|UNKNOWN Blank_3 98.58% 97.9% -0.000154 -0.000355 -0.000161 96.9%
21 1/10/2019 10:35:22| UNKNOWN Blank_4 99.1% 98.3% -0.000282 -0.000422 -0.000144 97.6%
22 1/10/2019 10:37:28| UNKMNOWN Blank_5 97.2% 96.8% 0.000049 0.000185 0.000194 96.3%
23| 110/2019 10:39:37 [ UNKNOWN Blank_& 94.7% 96.2% 0.000382 0.000618 0.000287 96.7%
24| 110/2019 10:47:40| UNKNOWN Blank_7 98.3% 97.6% -0.000195 -0.000436 -0.000179 97.9%
25 1/10/2019 10:43:46|QC- CCV CCv 96.0% 95.9%| 1.103177(110.3| 1.105600(110.6( 1.098169 (109.8 96.4%
26| 1/10/2019 10:45:55|QC-CCB CCB 88.1% 898.5% -0.000415 -0.000562 -0.000442 97.0%
27| 1/10/2019 10:48:04| UNKNOWN Sample_1 121.2% 106.7% 0.313602 0.301820 0.305561 83.2%
28| 11072019 10:50:09) UNKNOWN Sample_2 129.5% 108.7% 0.273223 0.264698 0.265987 76.1%
29 1102019 10:52:13| UNKNOWN Sample_3 129.8% 105.8% 0.285679 0.271558 0.275917 67.1%
32| 1102019 10:58:35|QC-CCV CCV 133.4% 119.0° 1.099399(109.9| 1.094513(109.5| 1.091138 (109.1 84.5%
33| 1/10/2019 11:00:42|QC- CCB CCB 133.0% 116.8% 0.000517 0.000363 0.000332 81.6%
40 1/10/2019 12:12:42| UNKNOWN Washout 116.1% 114.6% 0.000138 -0.000045 -0.000033 104.5%
41 1/10/2019 12:14:45| UNKNOWN Washout 111.8% 111.9% -0.000207 -0.000177 -0.000208 104.7%

38
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Results — Calibration Data

HBI0| eate- BOI4 & |E SIE[JH)ER # ¥ Column Firter -
coen —— — foomwenwos

I Summary Sample Type v 206Pb (KED)[ = 207Pb (KED)[ + 208Pb (KE
4\ ICAPRQ o 1| 171072019 9:52:49 AJUNKNOWN 0.000375 0.000442
e e o L i 100.0% 995% 0.000523 0.000322] 0.000436 (1,872 99.2%
4-[&) Evaluation Results ot 1 2 100.7% 98.2% 0.000663 0.001241| 0.000582 (1.930. 9B 7%
- 1 3 101.4% 100.2% -0.000252 0.001362| 0.000307 (1.884. 98.8%
= Concantration Ratios Mean: 100.7% 99.3% 0.000313 0.000975 0.000442 98.9%
— il Intensities RSD[%]: 07 1.0 157.9 583 N2 03
11§ Intensity Ratios SD: 0.7% 1.0% 0.0 0.0 0.0 03%
g, Survey Intensities
g% Survey Concentrations

- Of Spectra View
b5 Instrument State
4- o, ESISCH4DX

- == Method Settings
5] FAST Methods
| Inteligent Dilution [l p@ wd El 0 500pm (KEN) - IS900R (KED) | S
—l!_'g Sample List
[ Log Messages
I Signing

Sample Type Label 206Pb (KED)[ + 207Pb(KED)[ = 208Pb (KED)[ +
1/10/2019 9:54:51 A|UNKNOWN Rinse 100.9% 100.4% 0.000321 0.000271 0.000168 99.8%
3| /1072019 9.57:01 A|BLK 100.0% 100.0% 0.000000 0.000000 0.000000 100.0%

Sample list line 1:

= Add Comment

Calibration Properties
Status: Success ’
FitType | Linear hd | Creation:  With experiment
- | Description:
Comment:
Forcing |B|ﬁﬂk M | Start ime:  1/10/2019 9:52:49 AM
Use for SemiOJYes - | Stop time:  1/10/2079 9:54:51 AM
User name: ADMINTH-17PO19M\sarvesh.2756

Weighting |None

NIt [Eps] (10°6)

a0 5 10 15 2 Quality control
Concantration [ppb]

RSV test passed.

TREDEes Reason: Relative Stability Verification: Could not determine the concentration for analyte '209Bi (KED)'. The quality control test is not
Parameter Value Confidence Delta StdErr performed.

+-1.348.491 Relative Stability Verification: Could not determine the concentration for analyte '89Y (KED)'. The quality control test is not
+[-0.000 . . performed.

Relative Stability Verification: Could not determine the concentration for analyte '115In (KED)'. The quality control test is not \
performed.
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Spectra View

HB|Q| Create- B D54 |
Content |

l—l_E') Summary

4- . iICAPRQ

II>—L_'g Method Parameters
IA—E@ Evaluation Results

- Concentrations

i Concentraticn Ratios

— Il Intensities

—Ii§ Intensity Ratios

—Ig% Survey Intensities

— g Survey Concentrajgons
of Spectra View

b5 Instrument State

4- o, ESI 5C4DX

"« Method Settings

= FAST Methods

| Intelligent Dilution

—l!_'@ Sample List

—[% Log Messages

—|& Signing

iy g L g O O e O e IO |

iy g Oy T O e O e O |

iy g L g O O g O e O |

| 00| )| | | | Gl PO —

MainRuns

SurveyRuns

Tppb

2ppb

Sppb

10ppb

20ppb

Washout

ICV

ICE

Blank_1

Blank_2

Blank_3

Blank_4

Blank_b&

Blank_6

Blank_7

CCv

CCB

Sample_1

Sample_2

Samnln 2

4 Point W Stick Log. | da & | B Default Scale |[] Autoscalel@ Details

Samples
T T T T
140 L. 3 an a8 aARE 80 A5 AERRAARAEAE ARG 88A Aa 45 A8 AR ARG A EA 0E A6 AR AR AR RAE 3 s e asaAGaEaAR s aa AR AAGAERAS e e TR
120 __g ............................. .............................. ............................. ............................. ...................... ..............
2 : : : : :
S 100 ucsancoonsanssasasasnasasoss 3050000000000000a03005000050050500005000600000000550005000083000500000000000000000000a00 J0000a0a0000000aa00agd|  |asecscodfaces 4
@ 80 Lo S o00asas0oasasararasasasananal S000000000a0a0a000a 00 aa0aaaaas S o0oaoas0sasosasasasasaaaaans T A DU IR Y
= . . . . . X
B 60 L T e f A
w
=
2
T o400 Lo e T ]

[7]: 206Pb

[t 1H + 205TI

I 14N + 1920s
[C]H 40Ar + 166ET
[t 12C + 194Pt
I 160 + 1900s
[ 160 + 1H + 18%0s
1T 14N + 192Pt
I8 13C + 1931

1% 15N = 1971r

I 160 + 3H + 187Re
[ 170+ 2H + 187Re
[t 180 + 1H + 187Re

205.974455
205.982235037
205.964561008
205.8926881
205.962679
205.95336964
205960895677
205.964123008
205.966296839
205.960711978
205.96667964
205.968997387
205.962749427

Mass [u]

241
70.4654286
40.84994
33.4656
32.5381
26.337168
16.0582727477
0.7871086
0.6897
0.136518

0
3.5682E-06
0.12518122

40



41



PDF Reports — Several Report Templates Available and Customizable

HB|Q| Create- B D54 |

g Survey Concentrations
o Spectra View
b E2, Instrument State
== ESISCH4DX
- = Method Settings
- [£1 FAST Methods
— |« Intelligent Dilution
[2 Sample List
E% Log Messages
2 Signing

- Eg Basic sa! ple report

Calibration Summary
Calibration

—Ee Comprehensive sample report

—E_'fe Comprehensive

& Concentrations report
Concentrations

@ Horizontal table report
E% Intensities report
—E@ Intensities

E& 1S_Recoveries
Keith_Report

—L_'fe Log-Messages

- E& Method Summary

E& prepFAST Operational Qualifi
QC_Recoveries
Sample List Summary

Simple sample report
Spectra_Main_Runs
- [Eg Vertical table report
¥ Settings

=R ® P Zoom: IID l4 p @ Edit Report Output Format: |PDF Rendere -

2/24/2019 12:19:24 PM

Comprehensive Sample Report

QTEGRA

0.01ppb
206Pb (KED)  0.010000 ppb
207Pb (KED) = 0.010000 ppb
208Pb (KED 0.010000 ppb
0.5ppb
206Pb (KED) 0500000 ppb
207Pb (KED) = 0500000 ppb
208Pb (KED 0.500000 ppb
206Pb (KED) 20.000000 ppb
207Pb (KED) = 20.000000 ppb
208Pb (KED) 20.000000 ppb
Fit Type
Linear None Blank
Linear None Blank
Linear None Blank
Linear None Blank
Linear None Blank
Linear None Blank
Linear None Blank
206Pb({KELY
15
;‘ 1]
foo!
2 10 4
E
8s -
whe
o ] " £ 3
Concerraton [pps]
i) = 121827 6635% + 952.0320
R2=1 0000

0.02ppb
0.020000 ppb
0.020000 ppb
0.020000 ppb

1.000000 ppb
1.000000 ppb
1.000000 ppb

0.05ppb 01ppb 0.2ppb
0.050000 ppb  0.100000 ppb  0.200000 ppb
0.050000 ppb  0.100000 ppb  0.200000 ppb
0.050000 ppb  0.100000 ppb  0.200000 ppb

Z2ppb

10ppb

2.000000 ppb  4.000000 ppb  10.000000 ppb
2.000000 ppb = 4.000000 ppb  10.000000 ppb
2.000000 ppb  4.000000 ELb 10.000000 EEb
207Pb (KEDY

25

20
% 15
g o

05

‘Cancenration [ppb]

fix) = 111180 4722+ 534 7843
R =1 0000

Scheduler




Export Data as a CSV File

BBI|0| Create- B

l—l_F(') Summary
.4 ICAPRQ
IA—L_'g Method Parameters

B4 Analytes

4§ Acquisition parameters
- Of Monitor Analytes

& Survey scan settings

- .= Interference comection
=7} Standards

—m Quantification

—% Ratios

" F% Quality Control

4[4, Evaluation Results

i Concentration Ratios
— Il Intensities

- Iiy Intensity Ratios
Iz, Survey Intensities
&g Survey Concentrations
Of Spectra View

b5, Instrument State

4- o, ESI SCH4DX

-« Method Settings

] FAST Methods

|« Intelligent Dilution

- [I2 Sample List

;2 Log Messages

| Signing

43 Query

L E3 Query
D—’E_'?@ Reports

]

b4 Settings

ns

& |E SISE[—[+)|E= @ % Y Column Filter -

Sample Type

0.000975

1| 1/10/2019 9:52:45 A| UNKNOWN 98.9%
1 100.0% 99.5% 0.000523 0.000322| 0.000436 (1.872. 99.2%
1 100.7% 98.2% 0.000669 0.001241| 0.000582 (1.980. 98.7%
1 101.4% 100.2% -0.000252 0.001362| 0.000307 (1.884. 98.8%
Mean: 100.7% 99.3% 0.000313 0.000975 0.000442 98.9%
RSD[%]: 0.7 1.0 157.9 58.3 31.2 0.3
SD: 0.7% 1.0% 0.0 0.0 0.0 0.3%
Sample Type v 206Pb (KED}[ += 207Pb(KED)[ + 208Pb(KED)[ +
2| 1/10/2019 9:54:51 A|UNKNOWN Rinse 100.9% 100.4% 0.000321 0.000271 0.000168 99.8%
3| 1/10/2019 9:57:01 A|BLK 100.0% 100.0% 0.000000 0.000000 0.000000 100.0%
4| 1/10/2019 9:59:12A|STD
15| 1/10/2019 10:22:35| UNKNOWN Washout 95.4% 97.6% 0.000121 0.000383 0.000213 96.0%
16 11072019 10:24:40(QC - ICV ICV 96.3% 955%| 1.089957 (109.0, 1.101678(110.2[ 1.095126 (109.5 95.8%
17| 1/10/2019 10:26:52|QC-ICB ICB a7.0% 96.4% -0.00015% 0.000111 -0.000069 95.7%
18| 1/10/2019 10:29:02| UNKNOWN Blank_1 95.2% 98.7% -0.000272 -0.000045 -0.000141 97.0%
19| 1/10/2019 10:31:07| UNKNOWN Blank_2 98.4% 98.5% -0.000585 -0.000354 -0.000361 96.9%
200 110/2019 10:33:15|UNKNOWN Blank_3 98.58% 97.9% -0.000154 -0.000355 -0.000161 96.9%
21 1/10/2019 10:35:22| UNKNOWN Blank_4 99.1% 98.3% -0.000282 -0.000422 -0.000144 97.6%
22 1/10/2019 10:37:28| UNKMNOWN Blank_5 97.2% 96.8% 0.000049 0.000185 0.000194 96.3%
23| 110/2019 10:39:37 [ UNKNOWN Blank_& 94.7% 96.2% 0.000382 0.000618 0.000287 96.7%
24| 110/2019 10:47:40| UNKNOWN Blank_7 98.3% 97.6% -0.000195 -0.000436 -0.000179 97.9%
25 1/10/2019 10:43:46|QC- CCV CCv 96.0% 95.9%| 1.103177(110.3| 1.105600(110.6( 1.098169 (109.8 96.4%
26| 1/10/2019 10:45:55|QC-CCB CCB 88.1% 898.5% -0.000415 -0.000562 -0.000442 97.0%
27| 1/10/2019 10:48:04| UNKNOWN Sample_1 121.2% 106.7% 0.313602 0.301820 0.305561 83.2%
28| 11072019 10:50:09) UNKNOWN Sample_2 129.5% 108.7% 0.273223 0.264698 0.265987 76.1%
29 1102019 10:52:13| UNKNOWN Sample_3 129.8% 105.8% 0.285679 0.271558 0.275917 67.1%
32| 1102019 10:58:35|QC-CCV CCV 133.4% 119.0° 1.099399(109.9| 1.094513(109.5| 1.091138 (109.1 84.5%
33| 1/10/2019 11:00:42|QC- CCB CCB 133.0% 116.8% 0.000517 0.000363 0.000332 81.6%
40 1/10/2019 12:12:42| UNKNOWN Washout 116.1% 114.6% 0.000138 -0.000045 -0.000033 104.5%
41 1/10/2019 12:14:45| UNKNOWN Washout 111.8% 111.9% -0.000207 -0.000177 -0.000208 104.7%
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Exporting Data

Schemes ‘ -

=B’

[+~ Concentration average
--DConcentration sD
--pConcentration RSD
--|7Fielaﬂve wi%
i-[ Relative at%
E-foMaL
--DConcentration per Run
--|7Fie|aﬂve wit% per Run
[ Relative at% per Run
B[ Survey
[-[ Survey Concentrations
[+-[+# Quality Control
F-[ Instrument Raw Data
=-[m Calibration Information
- RSE
[~ LOD
[ BEC
--|—CoefﬁcientofDeterminaﬂon
--|—Correlatior1 Coefficient
|— Standard Concentration
--|_Im.ercept{a}
--|_Linearfactor[b}
--|_Ouadratic factor (c)
=-[m Sample list
[ Username
~[ Start Time
[ Stop Time
[ [m iCAP RQ
[ ESISC-4DX
B--rlnstrumentStatus

[ ICAP RQ

3\ Export Options

Path

| C:\Users\keith.macrenaris\Desktop |

Filename

' Pittcon_2019

Open containing folder after export

Column separator: |Custnm - | .

Decimal Symbol: |Pﬂim_ - |

Export sample lines as rows.
[ Group exported blocks.
Export complete LabBook.

[[] Export persample .
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Qtegra Workflow — Application Independent

« Total element quantification

— Do Analytes

—-I‘é Acquisition parameters
— it Monitor Analytes

—m Survey scan settings
—== Interference correction
— =17 Standards

—<m Quantification

—% Ratios

P Quality Control

4-[#}, Evaluation Results

—: Concentrations
—i{™= Concentration Ratios
— Iull Intensities

Mgy Intensity Ratios

N

Elemental

Speciation via

« Elemental speciation

— B4 Analytes
—4¢ Acquisition

—== Interference correch

* LA-ICP-MS

\ Dedicated Laser

Plug-ins

——# TDY CETAC PMI Laser System

— g, Survey Intensities ChromControl —[F3 Sample List —[F2 Sample List
— g, Survey Concentrations —E% Log Messages —E% Log Messages
- — O Spectra View — | Signing — i Signing
Traditional p-ES, Instrument State »-Ep Query >-Eg Query
Autosampler - ESISC-8DX -Eg Reports »-E Reports
based analysis [ Sample List
—E% Log Messages
—|k% Signing
b-Ep Query
»-Eg Reports
ThermoFisher
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Summary — Build a Better ICP-MS Workflow

CEM Microwave

Easy set-up, Fast sample
digestion

ESI Automatic Sample
Introduction

Fast Uptake/Rinse,
Autodilution, Autocalibration

J/

iCAP RQ and iCAP TQ
ICP-MS

Easy to Use, Streamlined
Workflow Software

Savings in
Time,
Resources and
Labor
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Thank You for Attending

Please return our survey to receive a drink ticket for our daily networking event where you can
continue your discussions with our experts!

Visit Booth #2632

Join us Tuesday through =
Thursday from 3:30 — 5:00 p.m.

to collaborate with our technical experts

Redeem this ticket
for a complimentary beverage!
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