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Table 2. Comparison of the Various Atomic 5pectroscopy Techniques

Criterion Flame AA GFAA ICP-OES ICP-MS
Detection limits high ppb sub ppb sub ppb-ppm sub ppt
Analytical capability single element single element multielement multielement
Sample throughput ~3-10 sec/ ~2-3 min/ ~1-5 min/sample ~1-4 min/sample

clement/sample

element/sample

Dynamic range

mid ppm range

low ppm range

high ppm range

mid ppm range

Precision

Short-term 0.1-1% 0.5-5% 0.1-2% ~0.5-2%6

Long-term 1-2%6 (double-beam) 1-10% ~1-5% = 4596 (4 hours)
Interferences

Spectral few very few some few

Chemical many many very few s0me

Physical some very few some some
Dissolved solids handling up to 5% up to 1036 up to 20% <0.2%
Elements applicable to = 60 = 50 =70 = 80
Sample volume required 4-8 mL/min ~0.2-1mL ~1-2 mL/min ~0.02-2 mL/min
Semi-quantitative analysis no no yes yes
|sotopic analysis no no no yes
Ease-of-use very easy more difficult 2asy more difficult
Method development easy, cookbooks fairly easy, fairly easy more difficult

cookbooks

Unattended operation no, flammable gas yes yes yes
Initial costs low med high very high
Operating costs loiwy high med high
Cost per sample (overall) low med lowy med
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Isotope % %o % Isotope % % %
61 Ni 1.140 121 Sb  57.36
62 Ni 3.634 122 Sn 4.63 Te 2.603
63 Cu 69.17 123 Te 0908 Sb 4264
64 Zn 486 Ni  0.926 124 Sn 5.79 Te 4816 | Xe  0.10
65 Cu 3083 125 Te 7.139
66 Zn 27.9 126 Te 1895 Xe 0.09
67 Zn 4.1 127 | 100
68 Zn 18.8 128 Te 3169 Xe 1.91
69 Ga 60.108 129 Xe 26.4
70 Ge 2123 Zn 0.6 130 Ba 0.106 Te 33.80  Xe 4.1
71 Ga 39.892 131 Xe 21.2
72 Ge 27.66 132 Ba 0.101 Xe 26.9
73 Ge 7.73 133 Cs 100
74 Ge 35.94 Se 0.89 134 Ba 2417 Xe 10.4
75 As 100 135 Ba 6.592
76 Ge 7.44 Se 9.36 136 Ba 7.854 Ce 0.19 Xe 8.9
T Se 7.63 137 Ba 11.23
78 Kr 0.35 Se 23.78 138 Ba 7170 Ce 0.25 La 0.0902
79 Br 50.69 139 La 99.9098
80 Kr 2.25 Se  49.61 140 Ce 8848
a1 Rr 40 21 141 Pr inn
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Slope Intercept
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A
ICP Mass Spectrometry

Chemical Resolution of
87Rb*/8’Sr* Isobaric Overlap

Introduction and precision — down to 0.005%
For most elements, the isotopic RSD frelative standard deviation).
composition is constant in nature. [t should be realized that with
However, for strontium this is not conventional [CP-MS, the same
the case due to the p-decay of the level of isotope ratio precision is
naturally occurring and long-lived not attainable, unless a sector
raclionuclide 8'Rb to the stable iso- field instrument equipped with a
tope 8TSr: 8TRb — 815+ [+ ¥ + () multi-collector detection system is
{half-life T, = 48.8 x 10° years). used.

As a result, the isotopic composi-

tion of Sr p[‘esent ina ggological As a result of the Stl'ﬂightfol'\’l’ﬂl'd
sample depends on both the Rb/Sr sample introduction (l.e. nebuliza-
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6 NexION ZHTRj/
H B NexION KRR A K Version1.0.1916 (% 2011/7)

&: NexTON Instrument Control Session - [Instrument]
[b< File Edit Analysis Options Automation Window Help

CIRVAN:= AU |

Method Sample Dataset | Realtime Interactive CalibView

RptOption RptView

MINE

SmartTune Conditions MassCal DRC MD

=NES

Instrument Devices

O ¥

Scheduler  Chromera

&= | Main I Diagnustics} Torch Pos'rtionl Maintenancel
=l
A Plasma System Status (4)
— I Unknawn | Start | Mzintenance reminder: Redrculator — Fluid
W Mzintenance reminder: Recirculator — Air Filter
~ Mzintenance reminder: Air Intake Fifters
& | Cone Access No communication with instrument
=H Unknown | Dren
% Vacuum
ol | Unknown | Start:
Bz
s]
. ! -
9 108 1e-3 Y
? e F d k\\
i
Vacuum Pressure Nebulizer Gas Flow ‘m /
500, 1600 ;
[ F
ICP RF Power Deflactor Voltage :
. . . . -
3000 0 500 5 1500
-
Analog Stage Voltage Pulse Stage Voltage

l'
i O, 4 A B«

L: NexTON Instrument Control Session - [Instrument]
EF“E Edit Analysis Options Automation Window Help

L'
R/ GIGH ..o BN ECEIPERI IR k7 Ca

L: NexTON Edit/Reprocess Session - [SmartTune Wizard - [Untitled]]
File Edit Analysis Options Automation Window Help

FEACES IR, T LAREAT B SegmB 7k AR E B
A E/ R OBLE




Workspace (- /EZH)

1At TAEAL?

M iy, FTIF M ks E A S5 11, R H P ] LURR
P ORI AN DA S, TR ) B LY
MG, TAEH T LURAE R xoocwrk SO, R —RARET IT %
SCAE, AR BAFE B 5 I R R AL P T

PRATLME R AR, Bl BUAEH] AR, EANE LT,
{EAR AT DE I E

2 QT B AR ?
LLSE e M AR S A Bl
WOAT TR R BIE H, IR BCE A D

[Sample: Manual, Realtime: Numeric, CalibView, RptView:
Quant Summary.rop]

5E%JE i File = Save Workspace As.. - A7 T AF4H.

3 A LAFAMBCE, Fdi 20 me i R Bk (U B bR,
NG IR RPN R BN 4 =F LY TR V€ 2 2

C:\NexIONData \Workspace\default-wrk LI
Man

Method:
[petection Limits DRC.mth [ Save...
Dataset:

E [defautt | Load... | Hew...
Sample:

é [<ho fie loaded= ] Load... | Save...

7 Report Template:

|Quant summary.rop [ Load... | Save..

MassCal:

ebbrl]  [defautt.tun ] Load... | Save...

Conditions:

2| [default.dac [ Load... | Save...

Calibration:

B [<tio file loaded> (I Load... | Save...
SmartTune:

[<Ho file loaded: [ Load... | Save...

Polyatomic:
[polvatomic.ply r Load... |

E




B A S fR] A

< AEBE WL 4 F F &

Q) Ll =) <4 S O F

Method Sample Dataset Realtime Interactive CalibView RptOption RptView SmartTune Condtions MassCal DRCMD  Instrument Devices — Scheduler Chromera

Method J5i7:4t
Sample F1 i ik
Dataset % 1
Realtime S 1
Interactive A 7.7 |1
CaliView Frifl Il 2k 4
RptView )27 1 {7
RptOption fl¢ i Fi4i 2 4

Yy v v VvV ¥ v Vv ¥

‘ flcu]
1 Method J5 ¥4 %5 Method

v ¥V ¥ V¥V Vv ¥v Vv Y

SmartTune™ et
Conditions {5 2%k
MassCal i 42 1l
DRC MD DRC Jj i1k
Instrument 1% 247
Devices i #5117 2!
Scheduler &I |
Chromera® & 5 B b

7£ Method/ 5 VA 4w S, 7] DA & 75 20 M M o 2 5l i &
B, FFCE AR TR/ R € #55A (Standard, DRC, KED),
B K AR (Pulse, Analog, Dual), FrifE 41, HEREI TR, 7 25 Hi

H 25 YA B

IS PRIE R M TV 5, S e E N vk
(Quantitative), ¥ & &= M1 (Total-Quant), [Fl4v 2% LU (Isotope
Ratio), [Fl4v7 2547 (Dilution), A4l ¥k K4 (Data Only Method)

ATAN
~J o



uantitative Analysis Method - C:\NexIONData\Metho d\Customer, Training.mth

Timing WProcesswng | Equation | Calibration | Samnpling | [ Q.. 1
Swieeps [ Reading Est, Reading Time MazsCal File
0:00:23 092 [ default.tun | [ erowss...

Readings / Replicate  Est, Replicate Time

Conditions Fila

0:00:23.092

| default.dac

‘ Erowse...

I

=

Replicates Est. Sample Time
0:01:09.278 [#Enable QT checking
Int | Analyte Mass ‘ Scan Mode ‘ Dwell Time ‘ Integration CEEEES ‘ Mode ‘ Cell Gas ‘ Cell Gas ‘ RP ‘ RP  #
Std (*) famu) (") per AMU {ms) Time (ms) (*) A B a q =
7]_ I Be 9.0122 Peak Hopping |1 50 1000 Standard o [u] o 0.25
2 I Al 26,9815 Peak Hopping |1 50 1000 Standard a [u] u} 0.25
EIRE 429508 Pesk Hopping |1 B 1000 Standard 0 0 0 0.5
I EE 449553 Pesk Hopping |1 50 1000 Standard 0 o 0 0.25
T I Ti 46,9318 Peak Hopping |1 S0 1000 Standard [n] [u] u} 0.25
BIRE 510405 PeskHopping L B 1000 standard 0 o 0 0.2
77 | Fe 53,9398 Peak Hopping |1 = 1000 r Standard a [u] u] 0.25 v
| >

B Quantitative Analysis Method - C:iNexIOMDatalMethodiCustomer Training.mth

Tirming Processing  |Equation | Calibration | Sampling | 1

]

(=9

Detector
O Pulse
) analog
) Dual

Process Spectral Peak
(&) Average

) 5um
) Masirnur

ALtoLens

& on
O off

Isotope Ratio Mode

) on
® Off

Measurerment Lnit
®cps
O counts

Blark Subtraction
(O Before Internal Std.
(*) After Internal Std.,

Process Signal Priofile

) Average Baseline Readings
O -
) Maxirnum

Apply Srnoothing
Factor

[ sEy0n | podey




B Quantitative Analysis Method - C:iNexIOMData\MethodiCustomer Training.mthl... E”E”g|

Timing | Processing Equatlnn Calibration | Sampling | 1 (T a
Isotope Information -
Isotope Mazs Abundance Irte ™ g
Ca 40 39,9626 96.941000 i -
Ca 42 41,9586 0.&e47000 CNO, CaH, ArH, MgO, g
Ca 43 42,9588 0.135000 Mg0, Al0, BOZ, CNO, CaH, ! ﬁ'
Ca 44 43,9555 Z.08e000 BOZ, MgO, CHNO, COZ, 310, CaH, Al0, . |—
< >
Int | Analyte Mass . Potentia #
Corrections
St *) =) Interferen:
a Co 08,9332 cao
m = M 50,9332 Cac
11| F £n 65,926 Tio, W0, 502, Ba++
12 | | Ge 71.9217 AFS, Mod++, Mod++, Sm++
13 it 74,9216 -3 127 AT Y- (. B12%5e82)) BrCl, S+, Mo+, EL++
14 [ = Se 81,9167 - 1.007833 * Kr 83 kr, BrH, Ar2H, Ho++, Dy-
15 | F &9 106,903 Yo, £
16 d 110.904 Mo
17 Sh 120,904
12 Ba 137,903 - 0.000901 * La 139 - 0.002238 * Ca La, (e
19 = Ho 164,93 smi2 v
< >
I8 Quantitative Analysis Method WexIONDatasethod\Customer Training.mth
Tirning | Processing . Equatio . QC.. ]
(&) External Std. @'
O 5td. Addition =
=
Int | Analyte Mass Curve Type Sample Standard ~[5
st |9 {amu) ) Units %) | Units (+) | 191 Std 2 St 3 St 4 ﬂ
1|F ©Be Q.0122 ng,L gL 20 S0 100
2 Al 26,9815 Simple Linear ajL ngjyL 20 S0 100
3 Ca 42,9588 Linear ThruZero g/ ngiL 20 50 100
a » o 44,9550 eighted Linear il mafL
5 Ti 46,9518 Linear Thru Zero migyL ma/L 20 =0 100
6 Cr 51.9405 Linear Thru Zero migyL ma/L 20 =0 100
7 Fe 53,9396 Linear Thru Zero migfL maj/L 20 =0 100
=] Mn 54,9381 Linear Thru Zero migfL maj/L 20 =0 100
9 o 58,9332 Linear Thru Zero gL mag/L 20 =0 100
o= M 59,0332 Linear Thru Zero gL magj/L 20 =] 100
11| F 2n 65,926 Linear Thru Zero gL magj/L 20 =] 100
12 | I Ge 719217 Linear Thru Zero gL gL
13 As 74,9216 Linear Thru Zero mafL mag/L 20 50 100
14 |5 Se 81,9167 Lineat Thru Zero magfL mg/L 20 =] 100 »
4 b




& Quantitative &nalysis Method - C:iNexIONData\MethodiCustomen Training.mth

Tirming | Processing . Equatian | calibration Sampling II . Q... ]
Peristaltic Purnp Auto Diluter SEmElm Beie: é?
: Dil, Facter oil, To val, (el 2
& L] i 3
Sample Flush 35 -24.0 ] ﬂ
Read Delay 15 200 1st, Oil. Pos Probe Purge Pos, | e |
Analysis -20.0 | | |
Wash 45 -24.0 | thuane) |
Petistaltic Pump Under Cornputer Control
Standard Solution 10 I:a\ofcs Wash(sgzu)arride -
1 |Blark Blank 1% HNMO3 1
_28tandard 1 20 ppb 2
_SStandard 2 50 ppb 2
4 |standard 3 100 ppb 4
_5 Standard 4
_6 Standard S
_? Standard 6
E Standard 7 2

Quantitative Analysis Method -

WexlOHData\ethodyCustomer Training.mth

Tirning | Processing . Equation | Calibration . Sarnpling . | Q...
Analyte Mass QC Action QC Std 1 QC Std 1 Lower QC Std 1 Upper QC Std 1 QUstdz &4
{armu) Criteria (*) (Conc.) (Conc, or %) (*) | (Conc, or %) (%) Conc RSD {Conc.) g
1 |Be o.0122 Must Act 50 Q0% 110% -
Be 26,9815  MustAct 50 90% 110% ﬂ
_3 Ca 42,0528 Must Act S0 0% 110% ﬁ
_4 Ti 46,9518 Must Act S0 0% 110%
_5 Cr 51.9405 Must Act S0 0% 110%
_6 Fe 53,9306 Must Act S0 o0%, 110%
<_?I\-'1n 54,0321 Must Act S0 Q0% 110% , bt
Measurement Solution 1D ACEiE)n i ‘ ACS;D;; i ‘ A
1(QC5td 1 ICY Continue Continue
_2 QC5td 2 ICB Cantinue Continue
_3 QC 5td 3 CoY Cantinue Continue
_4 QC Std 4 CCB Continue Continue
| Slocstds Continue Continue
| 5locstde Continue Continue
<_7oc std 7 Continue Continue v

[»J\ calibration ), QC Stds. \ QC Measurement Frequency j, GC Std. Int. Stds. j Calibration Stds. j, Sample Int Stds ), Sample




& Quantitative &nalysis Method - C:iNexIONData\MethodiCustomen Training.mth

Tirning | Processing . Equation | Calibration . Sarnpling . | . oc,.. ]
T
- . -
Report Wiew Report to File &
[“]send to Printer Send to File =
Report Options Template Export to LABWORKS z
| quant summary.rop | Browse... [15end to Serial Part ﬁ
MetCDF
Report Options Template
[Jautomatically Generate NetDF File | Labwarks rop | [ T ]
MetCDF Destination Directory
| | Report Filename
Browse...
| | Browse. ..
Feport Format File 'rite Cption
[Include Titles & Append
Use Delimiter O Owerwrite
[Y]use Separator O Mew Per Sample

[Juse International Character Set

2 Sample # i 32, sample
7 Sample ¥ AR A,  nTEAT F8A P20 70 4 o

Manual laatchl

—Standard
Anzlyze Blank
Mumber Type

I 1 E |5tan|:|a|'|:| j Lalyee Standard

Anzhze Sample

—Sample

| Detai... |

—Analysis
W Write to Dataset After Each Analysis

Save Current o Dataset




I- NexION Instrument Control Session - [Samples - [Untitled]]
{:) File Edit Analysis Options Automstion Window Help

il & = ] L) =0 O ¥

Method Sample Dataset | Realtme Interactive Calbview | RptOption RptView | SmartTune Conditions MassCal DRCMD | Instrument Devices | Scheduler Chromera

= | Manual IEatch ]
Il
r~Standard
R Analyze Blank I
== Mumber Type
2 I E |Staﬂdard =l Analyze Standard
1= S Analyze Sample |
=| ~sample I
= - s
| —
&
Bx Sample ID Batch ID
Eé - Analysis I |
— [¥ Wirite to Dataset After Each Analysis Sample Type Description
?_ |Sam|:|e j
Save CLrent to Datazet
A/S Location
|1 " Use AutoSzampler
Initigl Sample
Quantity Aliguot Volume
mg | mL
Sample Prep
Volume Diluted to Valume Solids Ratio
I mL | mL
OK I Cancel |

lexIONDatakSamplehExample. sam[Read-Only]

Manual Batch 1
I Analyze Batch } l Sample Template... ] l Summary... ] [ Build Run List... ]
[Juse Manual Sampling (Mo autosampler)
Batch | A/s Measurement Method Sample Type | Initid Sample | Sample Prep Aliguot Diuted To Solids | Wash Override |
Index | Loc. FHiE ) Semz= D Action (*) *) Bestription * Quantity (mg) | Yolume {mL) | Wolume (mL) | Yolume (mL) | Ratio (sec)
1|1 Sample-01 Run Blank, Stds. and Sample  Scheduler Quant Example Sample
2 |2 Sample-02 Run Sample Sample
3 |2 Sarnple-03 Run Samiple Sample
4 |4 Sample-04 Run Sample Sample
5 |5 Sample-05 Run Sample Sample
6 |G Sarnple-06 Run Samiple Sample
7|7 Sample-07 Run Sample Sample
a2 |8 Sample-08 Run Sample Sample I

3 DataSet $(E SC {4 pataset
DataSet Z(3s A S i, v BEAT 20 e AN 5 b 2




™ Use oOriginal Conditions

I™ Save Reprocessed Data

rocess I SummaryRepurt...l Method - Load

[ Reprocess ] [ Summary Report... ] ‘Methnd V‘ [ Load ]
[ use original Conditions [ save Reprocessed Data
Batch ID | Sample ID ‘ g;ﬁ:ﬁﬁm ‘ Method | Description ‘ Read Type (*) | Fﬁ:nl‘]gl:n!a Acgriistmn
1 Blank 8/9/2006 2:39:59 PM | C:\Trainingdata\Method\Class Quar| Blank Blank.001 Data Acquisition
T Standard 1 8/9/2006 2:44:09 PM Trainingdata\Method\Class Quar| Standard #1 Standard 1.002 Data Acquisition
73 Standard 2 8/9/2006 2:48:20 PM | C:\Trainingdata\Method\Class Quar| Standard #2 Standard 2.003 Data Acquisition
T Standard 3 8/9/2006 2:52:31 PM  |C:\Trainingdata\Method\Class Quar| Standard #3 Standard 3.004 Data Acquisition
T 5 | QCstd1 8/9/2006 2:57:03 PM  |C:\Trainingdata\Method\Class Quar| QcC std #1 QcC Std 1.005 Data Acquisition
_6 HPS IC5AB 8/9/2006 3:01:19 PM  |C:\Trainingdata\Method\Class Quar| Sample HPS ICSAB.006 Datz Acquisition
_7 Unknown 006 3:05:31 PM Trainingdata\Method\Class Quar| Sample Unknown.007 Data Acquisition
_8 Sample Duplicate /2006 3:09:43 PM Trainingdata\Method\Class Quar| Duplicate of 7 Sample Duplicate.008 Data Acquisition
_9 500X Dilution /2006 3:13:55 PM Trainingdata\Method\Class Quar| Sample 500X Dilution.009 Datz Acquisition
T Unknown 2 /2006 3:18:05 PM Trainingdata\Method\Class Quar| Sample Unknown 2.010 Datz Acquisition
T Spike Unknown 2 |8/9/2006 3:22:15 PM Trainingdata\Method\Class Quar| Spike - 1 of 10 |Spike Unknown 2.011 |Dats Acquisition
T QCstd 1 8/9/2006 3:26:26 PM | C:\Trainingdata\Method\Class Quar| QC 5td =1 QC 5td 1.012 Data Acquisition
T QCs5td 1 8/9/2006 3:26:26 PM  |C:\ElnInstalztions\Elandata\Elan D) QC 5td #1 QC 5td 1.013 Reprocessed - QC Std 1.012
14 | 2
3] l_
=101 ]

Acquisition i I Samnla [ Araiisitinn I ia| Sample Sample pr;|
Batch ID | Sample ID | B ‘ Method ‘ Description | Read Type (*) [ —— (mg) Vokiina (”J
7/1/2011 1
23 Blank /12011 11 Blank =k
24 Blank f2011 Blank ~ "
5 Standard 1 Standard =1 it
26 Standard 2 Standard #2 € Unspiked Sample
27 Standarc 3 Standard #3 € Quant Extemal Standard
28 Standard 4 standard #4 1
29 water Sample " Quant Standard Addttion
30 water Sample
_ o ]
31 s-blank exIONData\Me Sample e e i
il s-blank \NexIONData\Method Sample Cm Bt =me _ﬂ i
33 ch-20% «IONData\Method! Sample " TotziQuant Sample Addition
34 ch-20X exI0NDatz\Method Sample (" Isotope Ratio Standard
35 |17-20% ONData\ |samale " Isotope Diution Standard
36 17-20X sample ¢ QC stendard
37 15-20% Sample 1
_IF-ZDX _Samp\e  oc spike
39 1#-20%X Sample
! ! 3 of
40 17-20X Sample
41 12-20% \ Sample " QC Dilution
42 12-20X exI0NData\Method\7] Sample DF
43 1=20% =x10NData\ Method\ |gample of
44 12-20X Sample " QC Duplicate of
45 17-20% Sample © QC Reagent Blank
1#7-20X \NexIOMData Sample o < y
| | QC Duplicate Spike of
47 1#-20% \ Sample
1#-20X '/1/2011 1:2 exIONData Sample T
49 Sample /142011 11:3C:\NexIONData\Method\zhumn Sample ﬂ

L

4 RealTime SZ i} 114 ] reattme

RealTime SZH W A, $4E=Ff B~ )7, (Numeric/ZU{H 5%
J%, Spectral/i% &, Signal/f5 52454k )



W Realtime

Y EREL

&M L REeERE

IMERHA

"Tea ltime
L @ i [ v e BB A A S

iSignaI VH Cptions. .. H Analytes, .. ]

Real Time
500000 Information Section

Analytes
400000

Mg 23.985
F In 114,904
u IJ 238.05
| Bkod 220
. 300000 8585
: WW%NM%/MwwWW

200000

100000

= e — 8 O @ e 3 —

1] 100 200
Time




L NexION Instrument Control

[Realtime]

] File  Edit Anclysis  Options  Automation  Window  Help

AR=

Lo

L) [}

Method Sample Dataset | Resltme Interactive CalbView | RptOption RptView | SmarfTune Conditions MassCal DRCMD | Instrument Devices | Scheduler Chromera
B[ LBl Y A
& |[numeric = Options... | Analytes... |
E Data has been acquired without duel detector calibration.
| .
% Replicate Time Intensity
= sec Cr-1 51.9405 Cr-1 52.9407 Cu-1 62.9283 Cd-1 110.%04 Cd-1 113.304 Bi-1 208.%8
| E 0.00 775.24 3847.85 4574.12 4030.51 4139.55 15185.58
== 2 1.00 4328.03 4412.41 5245.11 4621.75 4745.73 17425.62
= 3 2.00 491945 511420 534050 5252.10 5394.20 19803.49
I MNumeric RealTime Graphics Oplions
By Rverzgs Detector Processing Options
@ Intensity & Pulse ~ cps Spactral Paak
= Cr- .9405 4341.24
? & gty PR  Anzlog ) counts Average 'I
= Cu: L9208 3253,01  pual
ca .3040 .73 Signal Profile
Cd- .8040 .18
Bi- . 9800 .80
0K | Cancel |
L HexIOM Instrument Control Session - [Realtime]
L Fil= Edit Analysis Options  Automation Window  Help
A= ] X7 Lul) [ |
Method Sample Dataset | Realtme Interactive Calb¥iew | RptOption Rptview | SmarfTune Conditions MassCal DRCMD | Instrument Devices
[ b i btlan [ (€0 & e A=
1] INumenc I Options... | Analytes... |
E Data has been acquired without dual detector calibration.
[
= Replicate Time Intensity
= sec Cr-1 51.9405 Cr-1 52.9407 Cu-1 62.9298 Cd-1 110.904 Cd-1 113.904 Bi-1 208.98
(=] 1 0.00 3775.24 3847.95 4574.12 4030.51 4139.55 15185.58
oy 2 1 4329.03 4412.41 5245.11 4821.75 4746.73 17425.62
é 3 2.00 43819.45 5014.20 59&0.50 5252.10 5394.20 19803.43
& Analyte Display Options x|
By Zverage )
& Intensity Analytes Avaiable Analytes Selected
=l 51,9405 1341.24 Bi-1 208.98 Add -5 C-1 51.9405
(q? 52.9407 4424.85 Cr-1 52.0407
=i 6z.9298 3259.91 Add All - > Cu-1 62.9298
110.3040 1634.79 Cd-1 110.004
}é: 32:2 lj‘;fg-ij < - Remove Cd-1113.504
S PR Bi-1 208.98

Pb-1 207.977

|

< - Remove All

o]

Cancel |

e

5 Interactive A H. & [ interactive

Interactive AZ H. % 51T, $RULPLAC S B IE A HE, W]
XFAHSREEIEAT LA (B, AHBREESE) .



=10lx|
L b (B B L L o X ¢ 5 BB A A S

|TQ Spectrum j Options... | Aralytes,., | Drawy Replicate || TDI

Interactive

2000000 Mass: 0

Intensity: Mot Measured
Substance: H

Intensity: 0

Isotope I O
Concentration: 0.0

= 1000000

|
-1 0 1

Interactive

e () B [l b [ e
ECompnsiteSpetﬂral V[ Options ][Compnsite ][ Draw Replicate J|1 |T1:||1 |
300000 : Reference

Izsotope:
Ph 208
Sample Hame:
Spph Ph.B17

P

"l‘ 200000—

k=3

(=]

|

n

t

e

n

=

i

t

¥ 100000—

{
o R = ! | I A
203 204 205 206 207 208 209
Mazs




|
6 CaliView FrUE 2R EEE  calibview
Caliview Frifi lh&e A, W LAEE CEnHE I EAE

¥ Calibration View - [Untitled]

Calibration

I
n
t
e
n
s
|
. 20

101

| 1 1 | | 1 ] |
o 10 20 30 40 50 EO0 70 80 a0 100
Concentration
FF| Calibration View - [From Dataset][Modified] -0l x|

|// l/-——li h |||||| |||||| Iﬁ LoEE - A m =

Analyte: ICr52 'I First | Hriew, | Mext | Last |Curve Type: ILinearThruZerD j Stats | Options

c

|
¥=AxX+B
I Slape Intercapt
lo.0325502 E
A Sigma A Sigrma B
|4.24593e-005 |0

Correlation Coefficient
0.999997

[
I

7 RptOption R AR Jr%H  Retopton



RptOption 3 i AAR i Retoston, ] T BRI HHAR 75 AR

Report Options - C:\NexIONData\ReportOptions\totalquant summary.rop[Read-Only] - 101 x|
Available Selected Section Column%
Sections Append > I Sections Title Offset
1 |Sample Information Sample Information |T0taIQuant - Summary Report 250
2 |TotalQuant Equations ITEEE == | 2 |Torch Position - Current Value 50
3 |TotalQuant Internal Standards 3 [Sample Information 50
— Remove | —— — —
4 |TotalQuant External Standards 4 |Analyte Intensities Analyte Intensities 50
5 |TotalQuant Sample Addition Calibrat] 5 |TotalQuant Equations TotalQuant Equations 50
6 |Mass Assignment 6 |Page Footer 50
7 alyte Intensities 7
8 ' D 8
9 |Duzl Detector Gains 9
10 |Scan Time Stamps 10
11 |Custom Section 11
12 |Page Header A _’IJ
Available Selected Field Cox
Fields Append > I Fizlds Title 0
1 |Report Title 1 D Sample ID: 50
2 |Sample [ Time fEE e | 2 |Sample Date/Time Sample Date/ Time: 50
3 |Acquisition DatefTime&Zone 3 |Sample Description Sample Description: 50
—— — Remove | - -
4 (& te/ Time-Short 4 |Solution Type Solution Type: 30
5 [ Time&Zone-Short 5 |Sample File Sample File: 50
6 |/ { Time-Intl. 6 (Method File Method File: 50
7 |Acquisition Date/ Time8Zone-Intl, 7 |Dataset Fie Dataset File: 50
2 lSamnle 1N 2 JRecnnnsa Fila Racnnnse Fila- S _|'
4 3 4 3

8 RptView 15 FE  Rotvien

RptView fit 5 A5 F Retiien. , AT F R o




Daily Performance Report

Sample ID: Daily Performance Check

Sample Date/Time: Wednesday, April 04, 2007 11:06:06

Zample Description:

Method File: CMrainingdata3d\Method\Daily Perdformance.mth

Diataset File: CElaninstallations'Elandata'Elan DRC INDataSetDaily Perdormance\Daily Perdormance Check 024
Tuning File: cElaninstallations'Elandata'Elan DRC INTuning\default.tun

Optimization File: ciElaninstallations'Elandata'Elan DRC INOptimize\default.dac

Dual Detector Mode: Pulse

Acn. Dead Time(ns): 55
Current Dead Time (ns). 55

Summary
Analyte Mass Meas. Intens. Mean Met Intens. Mean Met Intens. SD Met Intens. RSD
Mg 240 128747 12874.715 338.340 26
In 114.9 Jo464.3 38464775 938.539 24
U 2381 350572 35057 214 592.710 1.7
[ Ce 139.9 44898 2 44898227 808.631 1.8
L CeO 155.9 10204 0.023 0.000 2.0
[+ Ba 137.9 J6341.6 36341.627 676.204 1.9
L Ba++ 69.0 867.2 0.024 0.000 1.6
Bkgd 2200 1.6 1.567 0.548 35.0
Bkgd 9.5 31 3.133 0.938 299

Current Optimization File Data

Current Walue  Description
0.92 Mebulizer Gas Flow [MEEB]
120 Auxiliary Gas Flow

9 SmartTune %‘ﬁ%'ﬁt’ﬂz SmartTune

SmartTune & BEAUAL T, FRAAES S HIIOAL AN 1 .



b8 SmartTune Wizard - C:\NexIONData\WizardiSmartTunetSmartTune Daily. swz[Read-Only]

Setup | Resuits |

Files

Conditions

| Default.dac | [ Erowse... ]

- Daily Performance Check

MassCal

| Default.tun | [ Erowse... ]
DataSet

| Default | [ Erowese, .. ]
Instrument Configuration

| C:\Program Files\MexIOM 30054 Config.dat |

Autosampler Peristaltic Pump

AfS A Time Speed
Procedure Loc, [ {saC) {4/ rpm)

Daily Performance Check 1 Sample Flush 35 -24.0

Torch Alignment 1 = Read Delay 15 -20.0
Mebulizer Gas Flow STOD/KED [NEB]| 1 Analysis -20.0
Autolens STD/ORC 1 Wash 45 -24.0

[Juse Manual Sarnpling (Mo autosampler) [ stop if optimization fails
[send Resuits to Printer
Edit: List: ... Optirnize

K SmartTune Wizard - C:WexiONData\Wizard\SmartTune\SmartTune Daily.swz[Read-Only]

Optirmization Setup | Resuls|

- [BX]

Diaily Performance Check
Torch alignment
Mebulizer Gas Flow S
Autolens STD/DRC
Daily Performance Ch

Available

Selected

Daily Performance Check

Torch Alighment

Mebulizer Gas Flow STOfKED [MWEB]
Autolens STD/DRC

Daily Performance Check

Autolens STD/DRC

Aliiary Gas Flow

Cell Entrance/Exit Voltage STD
Cell Rod Offset STD [CRO]
Diaily Performance Chedk
Deflector Woltage

Detector Voltages

DRC Mode Cel Entrance,/Exit Woltage
DRC Mode CRO

DRC Mode MGF

DRC Mode QRO

»

Dual Detector Calibration
ICP RF Power

Speed
(+/- rom)

KED Mode AutolLens

KED Mode Cell Entrance Woltage
KED Mode Cel Exit Voltage

KED Mode CRO

KED Mode QRO

B-lema wm (2me Clewss CTOPED TR

24.0
20.0
20.0
24.0

[ o | |

Cancel ]

Ediit List ..,

[ Optirnize

J |




Optimization

Daily Performance Check

Torch Alignment

MNebulizer Gas Flow STD/KED [MEB]

*- Daity Performance Check

Edit List ...

Optimize

H k8l SmartTune Wizard - C\NexIONData\Wizard\SmartTune\SmartTune Daily.swz[Read-Only][Modified]

=101x]
Setup Hesuhsl
|AutoLen5 Function (Mo Dual) j
@
=
2
i
-
5 10
B
=2
=
o
[=]
-2
] 100 200 300
Mass
AutoLens STD/DRC - [Failed] ;'
Minimum Correlation Coefficient of 0.985 not obtained. ( 1.000E-00
Intercept = -12.50
-
< I B

10 Conditions X %55 %} conitions

Conditions {X#sZ ¥ 1, $RMEGE: TS g it

nditions - C:\NexIONData\Conditions\default. dac

Autolens | Dual Detector Advanced Optimize | Cell Pararmeters
Made Wignw DAC Yalues
Active Al
DAC
[ B
| e | LB oo [

1 (09 @ 0.9 &8 09 Mebulizer Gas Flow [MEB] 10 u] 1.5
_2 u] &80 u] Makeup Gas Flow [MGF] 1n u} 1.5
_3 u] &80 &8 0 Crygen Gas Flow 1 u] 0,197
_4 1.z & 1.2 &8 1.2 Alpiliary Gas Flowe 1n 0.6 2
_5 15 B® 15 B8 15 Plasma Gas Flow 10 1n 20
_6 1100 &3 1100 &3 1100 ICP RF Power 15 S00 1600
77 -1600 &8 -1600 &4 -1600 Analog Stage voltage z -3000 u]
78 800 &8 500 &8 500 PLlse Stage Woltage z 0 2500
EEE B 12 &3 12 Discriminator Threshold a a 1000
T -12 E@ -12 @ -12 Deflector voltage u] -100 20
T u] -12 -G Cuadrupole Rod Offset [QRO] 1 -2h 26
E W'E' u] WJ Cell Entrance Yoltage 1 -60 20

13| %A 25 s Cell Exit voltage 1 60 20
14| -5 -15 Cell Rod Offset [CRO] 1 -40 10
? 250 250 Axial Field voltage [AFT]
16 | 0 0 RPa
17| 025 025 FPg
18] 0 0 Call Gas &
19 0 0 Cell Gas B




B3 conditions - C:\NexIONData\Conditions\default.dac [From Dataset]

159504

114.904

337785

139.905

457935

207.977

163120

238.05

255182

15081.7

B8.30121e+008

14040.8

B8.91662e+008

0.143552

12778.8

9.79714e+008

0.13065

12007.6

1.04264e+009

0.1227635

11516.3

1.08712e+009

0.117742

115451

1.08441e+009

0.118037

10980.5

1.14016e+009

0.112265

10613

1.17965e+009

0.108507

10326.1

1.21242e+009

0.105574

9661.82

1.29578e+009

0.0987821




11 MassCal JFi = Al IE Messcal

MassCal Jit s Al iE T, SRS B 2OM 7 1

=101.x]

12 DRC MD DRC JFEFF & premp

DRC MD DRC Jy VAT R G, $-4L DRC J7ik It k& o

i3 DRC Method Development

Setup | Resutts |

Acquisttion 1D |"-".n'ater
Diescription || |
Range
| | Start [ End | Step Advanced...
Cell Gas cel Gas A Joa 1 0.1
Rejection Parameter Rpq J 0.45 0.8 0.05 Get Defaults
Concentration Autosampler
Concentration A/S
Anabyte (pph) ‘ Procedure ‘ Lac.
Se 77.9173 1 Matrix (M) 1
AsO 90.9165 1 Spiked Matrix (S) 2

[] Use Manual Sampling {No Autosampler)

Browse Datasets... l [

Reset ] [ Close

Peak Search Window (amu) Resolution DAC for Analyte
| startmasscal | I peak width only _
[1 [2028 & Li
Analvte [Mass Measured Mass Calibration Resolution Measured Pezk Custom ﬂ
(armu) Mass (amu) DAC Value DAC Value width (amu) Resolution
1|Li 7.016 7.025 1321 2028 0.702
2 |Mg 23.985 24.025 4703 2025 0.702
2|In 114,904 114,925 22878 2022 0.717
4 (U 238.05 238.025 474849 2030 0.706
5 [ Ad|




B3 DRC Method Development

Setup | Results |

Matrix File (M) Matrix File Date/Time Cell Gas A
[AsSe-024(D.4-0.8) [M].013 | [2007/01/10 1:35:02 PM | D
Spiked Matrix File (S) Spiked Matrix File Date/Time RPa
[AsSe-02-0(0.4-0.8) [5].020 | [2007/01/10 1:34:55 PM | N
Grouped Results Al Analytes — Owerdap Results
Cell Gas BEC 0.80 B
S O ) ) H_EEE__HE

[ ] |
INEEEEENEEENEER
Se 79.9165 1.1 0.55 0.0045 R =============
P
AsD 90,9165 1.1 0.45 0.0037
a PRI [ ] | | |
ISR I [ ] |
ANNEENEEEEEED
]
E 150
Indicators Overdapping Optimal Ranges
< - sensitivity less than 200 cps/ppb B 2 anahtes
> - BEC greater than 5 ppb B 1 analyte
X - ovemidden D 0 analytes
Create Method...] | Browse Datasets... | [ Reset ] [ Close

13 Instrument X5 $E 1|  Instrument
Instrument (A LT, SRS 12 Wr5EDiRE



= Instrument

Plasma Systmn Status (0)

Systerm Status (2)
RFG Poin ] aem fault
RFG grvd curert hagh

=

L_J

_inix]

Main Diagnostics ITurch Pusitinn] Maintenance]

Fitter |Basic ~|  Edit List... |

System Sub-system Component Status Override Value =
Analyzer DRC Cell Gas A Flow RB 2.22507e-311 mLfm
Anatyzer DRC Cell Gas B Flaw RB 2.22507e-311 mL/m
Anahvzer DRC Mode Standard
Anahzer DRC Want Strap
Anahzer Vacuum Roughing Pump Speed RB 2.22507e-308 RPM
Analyzer Vacuum Turbo Purmp Speed RB 2.22507e-308 Hz
Analyzer Vacuum Vacuurn Pressure Full RB 2.22507e-315 Torr o
Anabyzer Vacuum Vacuum Pressure Low RB 2.22507e-316 Torr

Anabyzer Vacuum Vacuum State RB
Environment Interlocks Argon Pressure RB

Environment Interlocks Coolant Flow RB 2.22507e-311 Gal/m

Environment Interlocks Coolant Temp. RB 2.22507e-311 C

Fnvirnnment Tnterlncks Fxhaust Flnw RR LI
Alerts ()

Reset &ll Overrides Logger... |




-inix]

Main | Diagnostics Torch Posttion ]Maintenance]

Description Status Value
Torch Position Horzontal (X) 200.00 mm . i’
Tarch Position Vertical () -400.00 mm 0.00
Torch Position Sampling Depth (Z) 0.00 mm 0.00

e il x

Main] Diagnostics] Torch Position Maintenance I

Component Criteria Status Armount Remaining

Air Intake Filters Calendar Time 45 days over
Argon Filcer Calendar Time [ ] 4sdays
Detactar Charge [ o99.0999 %
Fareline Trap Calendar Time [ ] 230days

| |Getter Calendar Time [ ] 230days

| |1cP Power Tube Tube Operating Time [ ] z000hours
Mist Eliminatar Calendar Time [ ] 230days
Pump Oil off
Recirculator - Air Filter Calendar Time I 4G sy over
Recirculator - Fluid Calendar Time I 4G sy over
Recirculator - Fluid Fiter Calendar Time [ 1 =230days
RF Generstar Fiters Calendar Time [ 1 =230days
Torch Box Fitters Calendar Time [ 1 230days
Vacuum Gauge Vacuum Flament Voltage [ ] 2.3 vols




14 Devices %% & FH .

Devices WA B BT IHT, $EMIEAI. HAIEFEAS . FIAS 251k
L SEALER

B Device Control




%
Lo
15 Scheduler &y JF 5 scheduler

Scheduler & I FF IS T, SLEUALES H BT RHLET) BE -

& Scheduler
| Task Details Status |
AutoStart 2010-05-28 28 9:46:06
W arm-Lip 30 minutes
SrartTune SmartTune Daily.swe
Wait
Analyze Samples Example.sam
[ Analyze Samples Stability Mixed Mode.sam
Wash 15 minutes
BtoStop

" -l
|_Task | Details | status |
AutoStart 7/14/2011 10:41:31 AM __ ll
Warm-up 30 minutes
Smart Tune SmartTune Daily.swz Available tasks
Wait |.-'—\nah(ze Samples 'l Add
Analyze Samples Example.sam
O Anabyze Samples Stability Mixed Mode.sam Task List
Wash 15 minutes Remaove |
AutoStop VWarm-up

SmartTune

\“ﬂ‘l’ait

Analyze Samples [Mmye U |
Analyze Samples

Wash Move Down |
AutoStop

0K I Cancel

Start Sk Reset | Edit List... I Close |

r

16 Chromera JEZ5 43 MR HR Chromera

Chromera JEA 7ML, S HPLC/GC-ICP-MS B H 77 o



& |ELaNORCH |
)
Vacum Presiue
Nebuioes Gas Flo
1CF FF Poviet
Lo Vokage
M Wb eevgs
Intertace Water T

@ StaitLC Pump
W Switching Valve

[Pl Gar
Tench Bex Toergm:
Finacion Cel

EIEIEIE‘iIIE ([ IIEHIHHHHH‘I!qEIf




7 NexION 1% H & Hgefr & MLk

7.1 WA WEE, fF NexION fALTTUGZ 1, SCATRE, ZAkas,
ZE, T, IEE, SRR, HEIEATR A

7.2 HOPBREIRSE B TR, TR0E 10 0 LLE.

7.3 $‘|:_'_:‘|SmartTunE, $‘|:_'_:[ “file” > “Open” ’ XXEE‘JZFEEF%

“ SmartTune Daily.swz”

i] SmartTune Wizard - C:\NexIONData\Wizard\SmartTune\SmartTune Daily.swz[Read-Only] =l

Optimization Setup | Hes._.nsl
-~ Dally Performance Check
-~ Tarch Alignment rFiles

- Nebulizer Gas Flow STD/KED [NEB] Conditions
- AutoLens STD/DRC | Defautt.dac Browise... |
i Daily Performance Check
MassCal
IDeﬁult.tun &I
DataSet

I Default), Browsa... |

Instrument Configuration
I C:\Program Files\NexION 300d\Config.dat

rAutesampler Peristaltic Pump

Procedure ’E‘:}i F E;gnce} (-i‘l:ier:en)
Daily Perfarmance Check 1 Sample Flush 35 -24.0
Torch Alignment 1 — Read Delay 15 -20.0
Mebulizer Gas Flow STD/KED [MEE]| 1 Analysis -20.0
Autolens STD/DRC 1 - Wash 45 -24.0
™ Use Manual Sampling (Mo autosampler) [~ Stop if optimization fails

[~ Send Results to Printer

Edit List ... | Optimize

My “Optimization” > i “Setup” , A LX)
“Conditions” . “MassCal” Fl “DataSet” AT+,
WRAEH BshdtFEes, Hidi “Optimization” , EH “Use
Manual Sampling(No autosampler)” , &M T-ahikf.

¥ Use Manual Sampling (Mo autosampler) [ Stop if optimization fails
[T Send Results to Printer



7.4 PAT HETERER &

(1) W 1 ppb Setup AW ($% 5 N8145051, 1 ppb Li, Be, Mg,
Fel Inl Cel Pbl U) ’ Eﬁ%iﬁ?ﬁiﬁ)\iu;@g{%%? #E%%\%o

(2) Aili “Daily Performance Check” = H.ifi “Quick
Optimize” .

] SmartTune Wizard - C:\NexIONData\Wizard\SmartTune\SmartTune Daily.swz[Read-Only][Modified] N [=[ |

Optimization Setup | Resuts |

8 Daily Performance Ch

-~ Torch Alignment e Method

-~ Hebulizer Gas Falow Bl Quick Optimize Method File

- AutolLens STD/DRC -

. Daily Performance Check IDalry Performance.mth Browse... |

il “Daily Performance Check” = Hiili “Setup” o 7 PAXY
PuAT B Rk A B AT B o, AER BRI “Daily
Performance.mth” 5 A LUKHE H ARG F 5 5 2K
PREREAT IR, A BT

K SmartTune Wizard - C:\NexIONData\Wizard\SmartTune\SmartTune Daily.swz[Read-Onlyl[Modified] ) w4

Optimization Setup | Hesultsl
. Daily Performance Check

- Torch Alignment rMethod

- Nebulzer Gas Flow STD/KED [NEB] Method File

 Autolens STD/DRC :
- Daily Performance Check |Da|ry Performance.mth Browse...

“KED Mode Autolens

- Criteria
| Analyte Comparator Target
1 | @ Bes.niz2 > x| 2000
2 | ¥ mg23.985 = = 15000
2 | ¥ In114.504 = = 40000
4 | ¥ u238.05 = I
5 | C ce0155.8 = =lo
6 | T |ce13s.005 = o
7 | T |Ce++69.9527 = ~lo
8 | ¥ |Bkgd 220 o= =1
8 | ¥ |Ce0 155.3/Ce 139.905 <= r|o.02s
[10 | ¥ |Ce++69.9527/Ce 139.905 <= Jhd [:E:

¥ Stop SmartTune if the criteria are achieved

Edit List ... Optimize




arY ANy S /e s st > B “ .
(3) <577 *F[‘/IZ[EE’ $|:_|_:| Rptview ﬁ%,n %E@ﬁjﬁ SmartTune 9 Dally

Performance Check” > “Results” &rF 45 R,

x|
SmartTune Wizard - Summary

|»

Optimization Summary
SmartTune file: C:\NexIONData'\wizard\SmartTune\SmartTune Daily.swz

Start Time: 7/10/2011 10:37:48 PM
End Time: 7/10/2011 10:37:50 PM

Daily Performance Check - [Failed]

SmartTune Wizard - Details
Optimization Details

SmartTune file: C:‘NexIONData'Wwizard'SmartTune'\SmartTune Daily.swz
Optimization Status

Start Time: 7/10/2011 10:37:48 PM

Daily Performance Check
Optimization Settings:
Method: Daily Performance.mth.
Intensity Criterion: Be 9.0122 = 2000
Intensity Criterion: Mg 23.985 = 15000
Intensity Criterion: In 114.904 = 40000
Intensity Criterien: U 238.05 = 30000
Intensity Criterien: Bkgd 220 <= 1
Formula Criterion: Ceo 155.9 / Ce 139.905 <= 0.025
Formula Criterion: Ce++ 69.9527 / Ce 139.905 <= 0.03

Optimization Results:
Initial Try

[Failed] -
FIE | »l_zl

FEPHTIEFE R, W] FLTE Realtme,  condiions 5= HLAth L f], G I 484

SR /M BSGER A #RIR A 7 B 3

(4) WRLEHN “Passed” , 5K HIE, W RIATFRAER

(STD) FEdhardT, s CAse 20 20 080 DL L.

] A1 “Passed” ?

(1) REJEFFEMRRESR ., RBEW AN RKZ, H5ik

FE 0 (HE) o B2, B, e, s ss
Y KR, W[SBF “5.6 (MmN SHA” M



IARBE . — i, Be>2000cps/1ppb, Mg >
15000cps/1ppb, In>40000cps/1ppb, U >
30000cps/1ppb.

(2) WD T 3%, AHMNT 5%,

(3)  JEEH 220 5T 5 cps.

(4)  FEEREENT 3%

Met Intens. 5D et Inteng] 50 | Mode

151.523 26 | Sandard
958,430 2.0 | Standard
1183.551 1.5 || Standard
752816 1.5 | Standard
0001 38 Standard
1291457 18 Standard
0,000 1.7 Standard
0.264 79.1 Standard

WEE
7.5 WIAREE RNy “Failed” , AKIXKHEATUI FIUH BIPEAL .

Torch Alignment = Nebulizer gas flow STD/KED [NEB] =
AutolLens STD/DRC > Daily performance Check.



Daily Performance

.LFaiI

Align Torch

!

Mebulizer Gas Flow

3] Perform
‘L “| Analysis

AutoLens

v

Daily Performance

7.5.1 Torch Alignment {4t .

(1) WA 1 ppb Setup % (17°5 N8145051, 1 ppb Li, Be, Mg,
Fe, In, Ce, Pb, U) , #HINWIEANSR]ZALE, FEHEE.

(2) Aifi “Torch Alignment” , i “Quick Optimize” -

k¥l smartTune Wizard - G:\NexIONData\Wizard\SmartTune\SmartTune Daily.swz[Read-Only][Modified] =] ]

Optimization Setup | Resuts |
i Dalty Performance Check

Method
Method Fle
ITorch Alignment.mth Browse... |
- Criteria
| Anabyte | Operator | Analyte | Comparator Target
Intensity In 114.504 j Maximum 0.00

Edit List ... | Optimize




(3) AEAVHTAIRT, 31T Rt 757 45 LR 1 e >

“ Torch Alignment” = “Results” &H 45 H

M fealtime = |
| P R I

i | ———" || i — |

||V-'|||'=‘|||- '”_ LHLLNS Jl i[5 LN S ]

PFeplicate Tine Intanality View Adjustment ¥

Zer In 114,904 S

L =.96 785,035 -
a2 =, 39 B56, 02 3 3
3 E.73 39349,33
a 10,70 H3IT0.1Z 2 | 2
b 13.54 2d7Tn, 54
6 15,56 59BZ.61 1 [ 1
7 13,0z TEET.A2
a 20,77 L775L.17 o » - 0
9 o Lhe5a, 07 1 | 1
10 21,35 ZA053.97
1L 6.2 Z3305.37 ] _ :
1z Za.06 ZT1E7. 27
13 ot A396L.828 | 2
14 FL.45 175,50 L
15 3%.14 I6522.62 3 =2 1 0 1 2 1
16 35.1% 306 . 4B
17 3,94 aD200.03

Eé}*ﬁﬁ%%tp’ ﬂﬁfﬁﬁfalﬁme, C"”diﬁmfl—%‘é;ﬁgﬁﬂgl{ﬁ7 @ﬁﬁ@g%
GRS BR S AR 2 B 2

(4) QERPEA R, AR ZamaL, A0 B A A
BEFLIE A .

7.5.2 Nebulizer gas flow STD/KED [NEBJ{/iAk.

(1) WA 1 ppb Setup % (75 N8145051, 1 ppb Li, Be, Mg,
Fe, In, Ce, Pb, U) , A E AR =, FFHARE .

(2) Adi “Nebulizer gas flow STD/KED [NEB]” , Hiifi “Quick

Optimize” .



Nebilizer Gas Flow STD/KED AL i1, v PLE R SAK
s IYER], LR E MR EVe ], PLYE AL ]

il

e fu[slelalxsalzlulels [<]s o] a]=]x]-

Comm ] [oe= ]

(3) FEAPHTLEE, ot Rt 2575 £ LK 11 st >

“ Nebulizer gas flow STD/KED [NEB]” = “Results” #r & 45
[

R “passed” , Ff.ilicondton: = File = Save.

| Sebup | Rasuls|

200000

o

200000

Pulse Intensity

100000

0
a8 ns 1 11 12 13
Nebulizer Gas Flow

Hebulizer Gas Flow - [Fassed] Optimum wvalue(s): O.335
obtalned INTensity (In 114.304%: 78FD6.22
obtained Formula (CeO 155.9 / Ce 129.908) ¢ D.D25 (=1900.13 / 76177




(4) WRPACRMG, BRI mad, 50N A AHRAE
AL

5.5.3 AutoLens STD/DRC Ak, .
(1) WL\ 1 ppb Setup ¥ (75 N8145051, 1 ppb Li, Be, Mg,
Fe, In, Ce, Pb, U) , NI RIZAL =, FHAE

(2) Aty “AutoLens STD/DRC” , Hiii “Quick Optimize”

X7
(3) For T g, Hili rewien 75 7 455 J BT Smartune =
“ AutoLens STD/DRC” > “Results” & 45 %, WH
| o |
“Passed” , [FJR H. 115 mteraetve 75 75 £ 0 25 T2 AT N {28 (%
TUE MHZE iz 2R, iyt Wiz 2 “S” JB)
e

WSR2, Bl condtionr = File > Save.

k8 SmartTune Wizard - C:\NexIONDataTraining\Wizard\SmantTune\Service\DAC Parameters.swz[Read-Only][Modified] |z||§||z|

Optimization | Setup| Fesults |
-~ Autolens STO/DRC
Auiliary Gas Flow
Cell EntrancefExit Woltage STD
- Cell Rod Offset STD [CRO]
- Daily Performance Check
Deflector Woltage
- Detector Woltages
- DRC Mode Cell Entrance/Exit Woltage
DRC Mode CRO
- DRC Mode NEB
- DRC Mode QRO
Dual Detectar Calibration

|AutnLens Function - |

o

-0 ‘/
IR RF Poweer

-~ KED Mode Autolens 20
- KED Mode Cell Entrance Voltage o 100 200 300
KED Mode Cell Exit Woltage Mass
- KED Mode CRO
- KED Mode QRO
Mass Calibration and Resolution
- Mebulizer Gas Flow STDfKED [MEE]
- Plasma Gas Flow
Quadrupole Rod Offset STD [QRO]
- Torch Alignment
- Tarch Sampling Depth

Deflector Yoltage

Autolens STD/DRC - [Fassed] Optimum walue(s): Correlation Coefficient = C

|~
|

Edit List ... Optirnize:




U o P e BB OALA S
Autolens STOERC % | options... || tnalytes... | To
] Cw 119505 (1] I 114 S04 [F Li T MG
- | 200000 | 2000
- f}“ ; *
e 0000 - \‘ ¢ X e

A0 — I 00000 - f b 10000 - \\
| 000 / | | 4 \ ;

000 / J I \
no 10000 Fd | n P B n 3 it
1 i o i a
* 20 A0 i - A0 B 20 A0 1]
P Crac: P Do & [ac
Mg 2 965 u Pty 207 577 . Deflecti Votage vs_Wass|
| 7 _ | 0000 5

stooo— |\ . 50000 f'\l : g S
. SCo00i- ,! \ , 000 R . z R

o S 1 i £ 4

xooo- 4| 30000 |- / 1 i A
| 2000 | N I 20000 = -1
n 1000 J e n 10000f A |
: e ! | fl L f A3 L
2 20 A0 g A - A0 O 00 20 300
i3 D 1 [ ¥ I

(4) W R AT R,

SSEEsd S R

7.5.4 FHRIAT HH TERER &

WAL, AN AT (S

BESSGE, WK “Passed” , ZEACAIE, RIREATERAERLE
(STD) FEM T, #iAas sdbE e 220 20 8Ll E.
MRLERN “Failed” , S5, BEMHRGER, &k,

7.6 A TEREMIN &
7.6.1 REGEAK



Low sensitivity

If instrument is not mass
calibrated, signal is measured on
the side of, or off the spectral
peak, where sensitivity is lower

Check mass calibration

Incorrect torch alignment.
Alignment of the torch with the
interface affects ion sampling
efficiency

Perform an x-y torch adjustment
using the SmartTune™ function

Incorrect nebulizer gas flow

Optimize nebulizer gas flow rate
using the SmartTune function

Incorrect deflector voltage

Optimize deflector voltage and
clean deflector. Contact your
local service representative

Degraded peristaltic pump
tubing. Degraded pump tubing
can decrease sample delivery
flow rate to the nebulizer,
decreasing sensitivity

Check and replace tubing if
necessary

Incorrect peristaltic pump
speed. Nebulizer efficiency
depends on the liquid delivery
flow rate which feeds the
nebulizer

Check peristaltic pump speed.

Normal operation is 20 rpm for
the quartz and pyrex Meinhart

nebulizers

Damaged sampler cone seal or
incorrectly installed/tightened seal

Inspect and replace seal if
necessary.




Low sensitivity
(continued)

Nebulizer clogged

Check plasma through viewing
port to confirm presence of
central flow channel in plasma. If
nebulizer is clogged, flow channel
may disappear. Check nebulizer
operation

Incorrect detector voltage

Check detector optimization.
Voltage settings on both the
analog and pulse stage of
detector affect sensitivity

Incorrect RF power setting

Check RF power. Plasma RF
power affects sensitivity. Power
level of 1000W is typically used
for the NexION 300g and 1600W
is typically used for the NexION
300x, d and s systems.

Interface cone blockage

Check vacuum level; if cones are
significantly blocked, vacuum
level will be abnormally low.
Check condition of cones. Clean
if necessary

Leaks in the interface.

Check and or replace interface o
rings

Interface cone orifice degraded

Check vacuum level; if cone
orifice has enlarged, vacuum level
will be abnormally high in
Standard mode. Check condition
of cones. Replace if necessary

7.6.2 EAYE

High Oxides

Incorrect nebulizer gas flow

Reduce nebulizer gas flow rate

Incorrect RF power setting

Check RF power

Incorrect peristaltic pump speed

Nebulizer efficiency depends on
the liquid delivery flow rate which
feeds the nebulizer Check
peristaltic pump speed. Typical
speed range for normal operation
is 18-20 rpm for quartz nebulizer

Incorrect RF power setting

Plasma RF power affects oxide
level. Power levels between
1000-1300 W are typically used
for normal operation. Optimize
your nebulizer gas flow

Air leaks

Check all argon gas lines
connections and interface O-rings




7.6.3 iELi 88 220 &=

High
background at
mass 8 and 220

Peak width too wide

Too wide a peak width may cause
spillover from adjacent masses

Incorrect quadrupole rod offset
(multi-mode instruments only)

Setting the QRO to <-1.5 V may
cause a broadening of adjacent

peaks

Incorrect cell entrance/exit
voltage (multi-mode instruments
only)

Make cell entrance/exit voltage
less negative

Plasma power too high

Decrease plasma power

Discriminator Threshold may not
be properly set

Optimize the Discriminator
Threshold voltage for the lowest
and stable background reading
for mass 265

Aging detector or incorrect
detector voltage

Aging detectors sometimes
exhibit increased background
levels. Check detector
optimization

7.6.4 F5 5 S AT

Poor precision

Signal teo low

Choose more abundant isotopc
or increase concentration of
analyte in solution, if possible.
Precision degrades as signal
intensity decreases. Check
possible causes for poor
sensitivity

Degraded peristaltic pump
tubing. Worn pump tubing can
cause signal instability

Check condition of tubing and
replace if necessary

Incorrect nebulizer operation. A
partially clogged, or disoriented
nebulizer can cause signal

instability

Check mounting position and
flow pattern of nebulizer




8 NexION ot 2B
8.1 PUT HH LR Pl 5, o] DLBEATARERE L (STD)
FESVHT, A0S AR R 25/ 20 404 LL I

8.2 FEAL IR, AT A%, AR 1-5%6 iR Bl 28 KX
w TR, 25 EE S A T 2K,

8.3 FFh4H T
8.3.1 Hiili NexION %Xt 2o/l R, HEAT T/EZHHCE

C:\NexIONData\Workspace\defaultwrk

H

=il

W
W
L]

TAEANCE, JLoni, T, — R FEFE
FERAN T “Method” « EHEfiGAAAETAL “Dataset” F1LLA]



P S B A B 45 S “Report Template” 75 N I =TT 1858
W, iy oK.

WSRARA BIRAT % TAEA, 5 M, wTEURd “file”
> “Save Workspace...” B “Save Workspace As...” #4TIRAF -

8.3.2 AT HT,

(1) X TAMRE/NIRIE R 34T, i samee > “Manual”
WU EbRHEZ H, i “Blank” = MEbrHfE L, b
“Analyze Standard 1,2,3...” 2> MM, Hii “Analyze

Sample” %%,

FERE T LU AR A FR, AE “ Details...” A5x4 AT KU
VEANIORE A B, B T URR A ol AR PR = ol 5 £ R 9 D
FIP A Y e 28 T EE N RE 0 AT 45 2R

A Samples - [Untitled] {= 5|} sample Details
Manual IBatch I Sample ID Batch ID
o | | |
SR EEE snalyze Blank Samnple Type Description
Humber Type |Sample v| | |
|]. |§ |Standard V| Analyze Standard 45 Location
TR ElEaE] [Juse AutoSampler
Sample
- Tnitial Sample
|Test | Detais... Quiantity Aliquot volurme
Analysis Sample Prep
[ Wiite to Datasat Aftar Each Analysis Wolume Diluted to Yolume Solids Ratio
Save Current to Dataset
[ OK J [ Cancel ]

(2) XFhrEIATER 3T, Wil samee > “Manual” , K
U 5E AR InbreE i, Bl “Analyze Sample” = W 5E INFRAE T



Hirfy Standard 1,2,3.... o WUEREF AT FE AR S R IIAREE i —
2, W CLEIRAREL T IZ R, B “Analyze Sample” .

8.4 BT
8.4.1 il NexION Xt Zof R, HEAT T/ E .

C\NexIONData\Workspace\default.wrk

H

]

+
"
»

TAEARCE, JLomi. i AU, — kAR
Pt fAAEf b “Dataset” « FEAL{E S “Sample” FHLLfA Rk
ERR B A 45 R “Report Template” 7 N —=T0 . & 525
i “oK”,

WRARA B TARA, 7 NG, nTLLS “file”
>  “Save Workspace...” @ “Save Workspace As...” S TRAF



8.4.2 Yt FE M E B “sample “.

(1) Hiifisamee > “Batch” , GIEEFEMNTFP). i “Sample
Template...” , IHEMHE “SampleID” . “Auto Sampler
Position” FlI “Range” EWNII{E B, WIF:

Manual Batch l
Analyze Batch I Sample Template... | Summary... Build Run List... |
[~ Use Manual Sampling (Mo autosampler]
Batch Als Measurement ‘ Method | X | Sample Type
Index Loc. ‘ Batch ID ‘ Sample ID ‘ Action (7} =) Description =)
1 Run Blank, 57ds. and Samp K e e S fe
2 I
Z Prefix
& Sample
g
5 Number Increment
= foo1 J1
8 Suffix
a
10
11 [ Auto Sampler Position Range
12 Number Start Row
13 2 |2
B Increment End Row
15 |1|— IB_
16
17
18
) Generate I Cancel |
2n

DL MR A “Sample Template...” B4 BIFE 4126

Manual Batch I
Analyze Batch I Sample Template... | Summary... Build Run List... |
™ use Manual Sampling (Mo autosampler)
Batch AfS Mezsurement Method . Sample Type
e Loc. Batch ID Sample ID Action (*) 7 Description =)
1|1 Run Blank, Stds. and Sample Sample
2 |2 Samplel Run Sample Sample
3 |3 Sample2 Run Sample Sample
4 |4 Sample3 Run Sarmple Sample
5 |3 Sampled Run Sarmple Sample
6 |6 Samples Run Sarmple Sample
7|7 Samples Run Sarmple Sample
8 |8 Sample? Run Sample Sample

(2) Aili “ Measurement Action(*)” , E&EHHrafE. b
“Run Blank, Stds, and Samples “F1 “Run Sample” . wJ ik

IroEse, EEIREIE M oy, Ay, Fadi “Fill Down” o



Manuzl Batch I

Anzlyze Batch I Sample Template... | SUmMMmary... Build Run List... |

™ Use Manual Sampling (Ho autosampler)

IE':;:: I_Aofcs ‘ Batch ID ‘ Sample ID ‘ M;ﬁ?&s?ﬁ;t ‘ Me(t‘h)od Description Samp(IE)Type
11 Run Blank, 5Stds. and Sample Sample
2 |2 Samplel Run Sample Sample
3 |3 Sample2 Run Sample Sample
4 |4 Sample3 Run Sample Sample
5 |5 Samplz4 Run Sample Sample
6 |6 Samples Run Sample Sample
7|7 Samples Run Sample Sample
8 |8 Sample? Sample
Q
10
g Undo
12

= =
14 Paste
15 Delete
16
iy Insert Empty Row
i Freeze Panes
10

(3) A “Method(*)” , W&HHM VL. WTHATHIER, &
BARBEAATR IS 4y, Ay, Bl “Fill Down”

Manual Batch l
Analyze Batch I Sample Template... | Summary... Build Run List... |
I Use Manual Sampling (Mo autosampler)
Batch AJS Measurement Method Sample Type In
— Loe. Batch ID Sample 1D Action () =) Description =) u
1 (1 Run Blank, Stds. and Sample | | Sample
z |2 Samplel Run Sample Sample
3 |3 Sampla2 Run Sample Sample
4 |4 Sample3 Run Sample -
i i 21
5 |3 Sample4 Run Sample
6 (6 Sample5 Run Sample Lookin: I 3 Method j QZF 2 E-
7 Samples Run Szmple Service Dual Detector Calibration.mth
I Sampla7 Run Sample Ana\og Stage Optimization.mth [ 1sotope Cilution.mth
g Run Sample i AutoLens Calibration, mth B Isotape Ratio.mth
(5 Cell Gas Optimization.mth KED Daily Performance.mth
10 Run Sample
ell Path Voltage DRC.mth KED Ciptimize, mth
11 Run Sample .CE" Path Voltage.mth Neb Gas Optimization DRC.mth
in Run Sample Conditioning the Cell for KED made mth Neb Pasition.mth
1= Run Sample Conditioning the Dynamic Reaction Cell. mth Optimize.mth
4 Run Sample aily Performance. mth Pulse Stage Optimization.mth
eadtime Correction.mth Quantitative Analysis.mth
15 etection Limits DRC.mth RPg optimization.mih
16 etection Limits KED.mth Scheduler Quant Example.mth
17 Detection Limits STD.mth Stability Mixed Mode DRC.mth
18 D\scrlmmatorThresho\d‘mm Stahlhty Mixed Mode KED.mth
i) DRC Method Development.mth Stability STD Mode mth
1E
20 Bl
21 File name I j Open I
22
== Fies of type [Method Fies ("mih) = Cancsl |
| 23 | 4

8.4.3 PAT 71T 6
it “Analyze Batch Samples” $AT5 4T
EAT AT IR, ATHATFES SR I InEEsh1E .



(o
2

TR

il:u|

9.1 NexION X 4¢% {4 Method i mewes ] T- 757 I B4 A4 4
F 97712

L: NexIOM Instrument Control Session - [Quantitative Analysis Method - [Untitled]]

{fo] File Edit Anzlysis Options Automation Window Help

ol o B 4] |4

Method  Sample Dataset | Realtime Interactive Calibview

RptOption RptvView

G Ll ]

SmartTune Conditions MassCal DRC MD

P S]

Instrument Devices

O ¥

Scheduler Chromera

| Tming IProcessingl Equationl Ca\ibmtionl Samphng} Deul:ﬁ.} Qc.]
:‘ Sweaeps [ Reading Est. Reading Time MassCal Fila
= |1 |U:UU:EIEI.UUU |defaurt.tun Browse...
O
= Readings / Replicate  Est. Replicate Time  Conditions File
= |1 |[I:[Il]:[l[l.[|[l[l |deﬁu?t.dac Browse...
"= | Replicates Est. Sample Time
=]
I |1 |0 00:00.000 I Enable QC Checking
Ana Smn M de MCA Dweell Time Integration Maode Cell G Cell Ga RP RP
Iz Std ( ( mu) Channels par AMU (ms) Time (ms) SATEEINTE (*) B q
—] 1
A

3

|4
5

¥ NaxIDM Instrument Control Seseion - [Quantitative Analysis Mathod - [Uintitisd]]

{ﬁfﬂmmmmmmw

EOELLDEEEEDREUE BE O E

Method | Sagh Datwst | Restem Intmacrn b RpIOpn Rgthew  Sesrtluw  Coradtions W ORCMD et - o —

[ e e

Eu|
9.2 Filjmeted , FLTF “ File” > “New Method” .

ISP T 7 VA 5 R, A4S 2 =0 T 774 (Quantitative
Analysis), -5 &M (TotalQuant), [Af7 2 LL{H (Isotope
Rat|o) [A {37 Z MR (Dilution) F1 2l 4 K- 4K (Data Only Method)
o W IR B S M T8 & o

New Method 3

Analyss Techmque

TDtaIQuant
Isotope Ratio
Isotope Diution
Data Orly




9.3 EEAHJ57% (Quantitative Analysis)FIEE. (LAME A5

£ cul
9.3.1 H.il; methed , FL7IF File > New Method—> Quantitative
Analysis.

9.3.2 7F “Timing” FLIHK S N 128051 -

(1) T EsEHT, Sweeps/Reading: 20 Readings/Replicate: 1

Replicates: 3.

Sweep : H#EHIRE ; Reading : BBURKE ; Replicate : EE X,
N FIENRIFE D, reading A 1,

N FBREHE DA |, reading TH 1 ( LLIES D) -

- Int Std: K#R(Internal standard) AJ AN A TRHE LB TRIREN

o

- Scan Mode: 31 = (Peak hopping mode: Bkli# / Scan mode: 3H).
- MCA Channel: 33#@E%k , Peak hopping / Bkli£#& = MCA
Channel =1 ; Scan mode / 131§ = MCA Channel = (1~20 ) .

- Dwell Time: 4} 5 B [&]

- Integration time: #3%BFiE , Dwell time L Sweep. (Sweep: 20,

Dwell Time: 50 - 1000ms)

Sweep. Dwell time 1 B 520 AR 35 TR, AT 5% e 540 4



- Correction: T#51& , XA STD BXH T oM EE AR EE
Tt , £H DRC X 8T H MR,

- Mode: T {/F#& 3 (Standard, DRC, KED).

(2) A0 “Analyte (%) 7 K%, Bumoc R R, %
HFHRENEr TR, OAICRFMNE, EFEFEMER.

+ HawlO Instrument Cantral Session - [Quantitative Analysis lothod - [UntitledJ[Madified]]

&)
FLE WD W EE S EUEEE O

Mathod  Swgie Datwst  Hastie dtmactvn CollWew | Bpopton Bgen  Smutlue Condtos MasCsl DRCMD | Insinsme e

e Schedde  Chromer,
| Tmng Jerocessng | Gaustin | catration | sameng | ¢ = |
= Sweeps [padng st Raadng Time MassCal 3
i bwmom | taktnn == :
g Weadrgs | Ruckcato  Est, Reghcate Trme  Conditons g
o [£-00:00.000 (detait.da
7 ] Dooon.om [ClEnsbla G Chackng
b 9Ta|mg':u| om0 ) | | Eotor | St | b | b
T — ! = ]
= oo o o=
KX Ha Mg o | ar
,....:,,. | Cal s | | & o] e | o] 1| o 20| G| e s s e |
A COGET W | 5n | Te| 1 |
"':“' a8 | 1| HE | Ta| W | | o8| I o | rbf e[
T s
M
e i
3
i) LR EEEEELE
[

Rousa BT 2 AN AR, k24~ 44 “Crl” 1EF%.

LTS KA NIUE ARy I EIE VA = oY 150 N /I 7 D K 5
AR ER

n] LIS i s AR I T FE e K H DRC/KED TAER =T B Rl
=E T

iy HN AR FE R R TR H AT (K39-5e80) 1A,
HURE o b AL 20 35 25 0 R AR

y = & |Mass Mode RbEs




sk | K 39 Standard/KED He
Ik Ca |43, 44 Standard/KED He
tE, |V 51 Standard/KED He
SR Cr 52, 53 Standard/KED He
Mn 55 Standard/KED He
Fe 54, 56, 57 |Standard/KED He
Ni 60 Standard/KED He
Co 59 Standard/KED He
Cu 63, 65 Standard/KED He
Zn 66, 67,68 Standard/KED He
As 75, 91 Standard/DRC/KED | O2/CHa4/He
AsO
Se 78, 80, 82 |DRC/Standard/KED | CH4/He

* BRI AR LR N BRI E, XS5

(3) MBI REFE TAER. A5 “mode (*) 7 >k
P T AEREL “STD/DRC/ KED” &




L HexlON Instrimment Conlrel Session - [Quantitative Anabysis Methed - [Untitlsd [ Madified]]

[ Pl GdE feslpse Optens Augtaticn Wides Hab

CAE W L 4 B0 EN B B LDE M IS D F

Methsd Sample [utmet  Reabime Ineractve ColbiView  PpiOphon Rptdew  SmartTune Condbions MassCel [ACMD | Irstrmen: Devces  Scheduer Chromera

| o Jmecesg | equten | catratin | samping |1 e |
r Sweeps [ Readng [t Resdng Time MaosCal File g

£ rooz7.08 detatun &
g Faacings | Repicate B3t Rephcate Time  Conditions Féa g
= o0z7.108 clatas.cac owa... kL

ates Est. Samgle Tre
&5 Fagle, gl
i 3 (L e [lEnable QC thecking
It | Aryte Dowed Time Irftegration Mode Cell Gary Cell Gas P L &

-] std | () | farmu) et Do AL () Time (ms) Sonectivs () A 3 a
=}

1 K 0.7 Peak F Wu 1 0 1 o ] Q 0.25
LA () 42058 Padkbopprg 1 = Sandrd | o 0 0.3

3 5 49T Padboppng 1 = BT 0 a 075

] £ 46,9518 Pask Hopprg 1 = He g 0 0 0.35

5 v 0.4 Posk Hopprg 1 ] Srded 0 o a 0.25

& =3 19405 Podkbopprg L =% Sarded 0 o ] 0.25

7 M SgEL  PeskHoporg 1 “ Saded 0 ] ] 0.25

] Fe 0O Puskporg 1 “ Surded 0 [ ] 0.5

B o erE  Pesibpog 1 “ Saded 0 [ ] 0.5

10 ) eTE  Pesibporg 1 £l Saded 0 [ ] 0.5

11 7] 629290 Pask Hopprg 1 0 Starvded o ] Q 0.25

12 n 5925 Paskbipprg 1 = Strded 0 [ 0 0.3

13 = Cre Paskbopprg 1 = Strded 0 0 0 0.3

14 = 321 PaskFopprg 1 = Strdyd 0 0 0 0.75

15 s 743216 Posk Fopprg 1 = Strdyd 0 0 0 0.2

16 £l a19167  PeskHoppg 1 £ Srded 0 o a 0.25

fo e LA, IR BEAN SRV B X RPay RPq 4L

T
-Cell Gas A, B: SR EIRE; DRC —fxS 44 E 0.1~1.2ml/min,
KED < 5ml/min.

- RPa, RPq: DBT(dynamic band-pass tuning/zi3w T i@iE) : — &
#i, RPa=0; RPq, ¥rAH#E RPq=0.25; KED #3{ RPq= 0.45;
DRC # = RPqg= 0.25-0.8.

9.3.3 7£ “Calibration” F [l & & FRfEde iE M 2 2R .

B Ouwantitaifve Aonlyeic Method = Doited] | Moificd)]

G Tmrg W Procesing % Cquation k= Calbwation |10 cpcleg T N [
Callr o) Type
DEstomal Std. OS5t Addtion !
bt | Anayls Migss Clrve Type Sarnphe Standard | =ted 4 o
sad ) () ") Lirmts (=) ursts (7] | =3
o
1 L] 2 s Lndy Thiu Zerd =
2 Mg 23885 Linaa Thu Tem 5
| M L 7L Linsssr Thou Jan
4 } 309607 Lney Thiu Zeno
F] < ] ECR e Thu 2 ¥
o
] Fe 5 A%4% Lineaw Thou Teno o
Lapy
7 M 57 033 Lnaw They Zem Pasig
] LF] 62.9290 Lirdsar Thou Teror [rainte
-] rigl 039291 Lo Thu Zeo
1A AS 745016 Ly Thiu Jova Insart trﬁu‘r- Row
11 5 707 877 Lineer T Temm =
Emaze Fanss
12
13




* External Std. / SMbsids: 5 RUFES 0 B RS TR, RIS RREE R A
R, 22 7h— S hnE T 2, SRJRHEATRE AL I, 45 208 bl g 00
WA 1M TP B R BU<0.2%, BRIE<S6%1—MIFfi o

* Std. Addition / FrE AN VE: LE T E M IR S I B0 = I bR
WA, ARG @RS RS INFR RV A5, T8I 2 vk il 2k rh Ak e

A O IR BEAE VSR d AR 7R TEH TR R 2%, & 8B
{E S A U A A = /P SN R

]
]
i g
[&] g
Ly *‘ﬂ" I:ﬁl “""‘”“"’ m: "‘u_‘:“:'.",| 1 | sz i a3 I std4 Std 5 | s | 7 | sde | e Isunu I"H
1 3 O TR L o 1 s 0
[z | ca 20568 ursar Trew Toe =y gL o 1 5 0
3 E 5 4.5 L Theu Zar et gL o1 1 5 10 3
a4 n w9518 [Jures T Zen = et a1 1 s 10
@5 w54 e T Zen x ot a1 1 ] 10
e[| @ si06m  furse The 2o rgh ol a1 1 ] i
(7] mn 54,00 L Theu 2o T . a3 1 ] 10
B Far o, G Lirwar T Zoe el aene ol 1 £ 50
o] o w932 [funear Theu Zen x gL a1 1 5 i
(] w3 Jures Thuze i, ML 01 1 H 0
(] @ tzgem  Nures thouze wi gt a1 1 s 10
12 n LT ursear T e vl " S L5 1 £ ]
(] @ tagesr  Bursss T 2o L Y a1 1 ] 10
BTN (™ TIEII0 Lrwar Thew ue mat il ai 1 5 &0
(a] = 79215 [uraar Trvuze ot ma a1 1 s 10
(8] = 81928 -
 a— ™ £

9.3.4 1F “Sampling 7 N B8N I .

BFEIFERLRE P ZEIR L s I ] S 583 1) BE

ve Analysis Method - [Untitled][Modified]]
e Fie Ede Anahrsts Oplies  Avtomabion Window  Heb BEE

aE WL 4 ENE R R L £l ©

Method  Samgle Datacst  Raskios Inbecactive CalbVew  RptOption RptVew  SmawtTune Condbions MassCal DRCMD  Instrument Devices  Schaduer  Chromms

8| Trng | Processng | Equaton | Calbeation [Samolng | =
- Pargtatic By
e Burrp st Dluter =
Samping Device

2 Tme | Spood O, Factar HTovd ) o i J
D () | (- rpm) (0ome
& Fuh |35 200 ) ) @
=4 I e T e 1L ProbePuageRs ; -

-20.0 L J L I .
] wah 15 F) {Nona)

| AfS Wash Cvernde B

? Lo =)

WALE BB BERESS AThR RS 1, bR dE s ) B SR A B



9.3.5 Hiify “file ” > “Save” , A& IHIRAETTIESCATS
9.4 EEAHTITE (Quantitative Analysis)Z N FRIERIEE ..

ENWAFRTTESR 6Li. Sc, Ge. Y. Rh, In, Ho. Tb. Re.
Bi Fn& , BBEANARENTREAEMPEARRENTE ,
NIETENTAEZZIHEEFN T, AARERBEHN
TEMRMEIL, ARTESNE —ENRE , HFEFENES8
ERNMZR MR,

9.4.1 HAMRIE—FE, WFETHENE K e SIEFEH AR T,
BB % T0 R AN e AR A e 22

WR: AfId, PRI (Na. Mg. Al, LL Sc ffiiyts;: Cd
LLIn 5 W45%E) , KED £ (Co. Ni, LA Sc-3 Aks) ,
DRC #ii: (K LA Sc-1 fiiAkr, Ca Ll Sc-2 iAhr) -



NexION Instrument Control Session

{fof File Edit Analysis Options Automation Window  Help

@) a)= 4 ] =) (& = O ¥

Method Sample Dataset  Realtime Interactive CalibView —RptOption Rpt¥iew — SmartTune Conditions MassCal DRCMD  Instrument Devices — Scheduler Chromera

== | Timing lﬂrucessmg Equation | Calibration | Sampling | [ [ ‘
=
Sweeps | Reading MassCal Fie
R a0 default.tun
; Readings [ Replicate Conditions File
1 defauit. dar

= Replicates Est. Sample Time

3 3 0:01:54.682 [JEnable QC Checking

Int ‘ Analyte ‘ Mass | Sean Mode ‘ MCA, | Dwell Time | Integration ‘ comertion ‘ Mode ‘ cel Gas ‘ Cel Gas ‘ ) ‘ R

Std *) {amu) ) Channels per AMU (ms) Time (ms) ) A B a q
1 Na 229808 Peak Hopping 1 50 1500 Standard D i 0 0.25

23] Mg 23.985 Pesk Hopping 1 =0 1500 Standad 0 0 0 025
EN al 26.9815 Peak Hopring 1 s0 1500 Standard fi 0 fi 0.25
T4 | 5 44,9559 Peak Happing 1 50 1500 Standard 0 o 0 0.25
5 | K 389637 Peak Hopping 1 50 1500 DRC 12 0 0 0.7
s | Sc-1 44,9559 Peak Hopping 1 s0 1500 DRC 12 0 0 07
7 | s 39.9626 Peak Hopring 1 50 1500 DRC 1 0 0 0.6
s | 52 44,9550 Peak Hopping 1 50 1500 DRC 1 0 0 0.6
ER o 588332 PeskHopong 1 50 1500 KED 0 5 0 025
10 | N 50.0332 Peak Hopoing 1 50 1500 KED i 5 i 0.25
N sca 44,9559 Peak Hopping. 1 50 1500 KED i 5 i 0.25
(12 | o 110804 PeskHopong 1 0 1500 Standad 0 0 0 025
13 | In 114,004 Peak Hopring 1 s0 1500 Standard fi 0 fi 0.25
14 | fih 102,905 Peak Happing 1 50 1500 Standard 0 o 0 0.25
15 | Ph 207,977 Peak Hopping 1 50 1500 Standard 0 0 0 0.25
s | B 208.98 Peal Hopping 1 s0 1500 Standard fi 0 fi 0.25

9.4.2 & XN hrdl X NFrICE

(1) PR EBCENF—HANIRRIITR, Fadi “Edit” >

“Define Group” .

WA T iEFE Na. Mg. Al F1 Sc.

{co] File B2 Analysis  Options  Automation  Window  Help

E Undo ctrl+z
£ cu RY] b ) ¥
Cut Chrl+i 2
Methee  Con, cuipc  [nteractve CelbView  RptOption Rptiew | SmartTune Conditons MassCal DRCMD | Instrument Dewices  Scheduer Chromera

[ Peste il ) )
2| Ti dibration | Sampling | [ C
E L Dkt CirkeDel L) |
o s Fil Dawn Cirl+F MassCal Fie

3 InsertEmpty Row Ctrl4Ins default.tun

0O
= Re Sart 4 Conditions File
& Re Time:
" 2 [[]Enable QC Checking
MCA Dweell Time Integration Cell Gas Cell Gas
3 Channels per AWMU (ms) Time {ms) corections A 8
%

iy “Edit” > “Sort” nIXfHrik I Z AT



L: NexTON Instrument Control Session - [Quantitative Analysis

File | Edit Analysis Options Automation Window Help

Undo Ctrl+Z

3

fcu ™

" Cut Ctrl+X

Methoe Copy Cirl+C Interactive Calbview | R
T Paste 2 3Iibmtinn] Sampling] D

L Delete Ctrl+Del

S Fill Do e o Time Mass[lal File

I_:[ Insert Empty Row Ctrl+Ins I:] defauh: tun

M st ] rslie scening l

Mass Ascendin
I_l Define Graum :

Remoye Graup Analyte Descending
Sek Inbermal Std Mass Descending

%C|@H|EEQD|:UIE|

Freeze Panes Mode

(2) EFENbRILER, HixENHNIR. i “Edit” > “Set
Intern Std”

A R IEFE Sc A A r

% NexION Instrument Contral Sessian - [Quantitative Analysis Method - [Untitled][Modified]]

Und ez = = v TR
< = ¥ i
o . o ) Ll R RER &) Q) LO ST DH ST ©)
[ . ulee Phmotive Colb¥ew  RpiOption RgtVew | SmtTune Condtions MawCal DACMD | Imirument Drvioes  Scheduer Cleomera
site by - = i
:; pae ey, oration | Samplng [ € |
5 MassCal iz
L [T r———— etk tun [Corowse... |
[N ]
=™ Sert 4 Conditions Fle
=iE ottt dac mowss...
R
f El [Ensble QC Chedling
73 Scan Mode Dwel Time Initegration Mode Cell Gas Cel Gas RP RP
@ ) charnets | per sty ims) | e ms) Comsctond ) A [} a
Ped Hogpa 1 0 1 Starndad
¥ PediHoporg 1 50 Stadad 0 0 0 025
Ped Hoporg 1 50 Standed 0 0 0 0.25

(3) [FAFERY TR B HAB A A S N Fx



NexION Instrument Control Ses: [Quantitative Analysis Method
f[o] File Edit Analysis oOptions  Automation  Window  Help

i= L] 7 ED (A

Method Sample Dataset Realime Interactive CalbView RptOption Rptview  SmartTune Conditions MassCal DRCMD | Instrument Devices | Scheduer Chromera

| Timing IPm:essmg I Equation ‘ Callbration 1 Sampling 1 Devices,.. I Qc.., I
E Sweeps [ Reading Est, Reading Time MazsCal File
| [0 [:o0:24.894 default.tun Browse. .
O
= Readings f Replicate =<7 Reficate (e Conditions File
= 0024804 default.cac Browse. .
é Replicates Est. Sample Time
1 3 Di0154.682 [JEnable Q¢ checking
Int Analyte Mass Scan Mode MCA Dweell Time Integration TS Mode Cell Gas Cell Gas RP RP
e Std (*) {amu) (*) Channels per AMU (ms) Tirme (ms) (*) A B a q
— 1| F Ma 22,0898 Paak Hopping 1 50 1500 Standard [n] [n] [n] 0.25
i 2| ma 23.985 Peak Hopping 1 S0 1500 Standard 0 0 0 0.25
3 I &l 26,9815 Peak Hopping 1 S0 1500 Standlard 0 0 0 0.25
4 | b |sc 44,0559 Peak Hopping 1 50 1500 Standard 0 0 0 0.25
5 . ek Hopping d .
r 38,9637 Peak H 1 S0 1500 DRC 12 0 0 0.7
6 | B sc1 44.9559 Peak Hopping 1 S0 1500 DRC 12 0 0 0.7
7 a ¥ 'wak Hopping .
r C 39.0626 Pealc Hi 1 50 1500 DRC 1 0 0 0.5
g | b+ 5oz 44,9559 Peak Hopping 1 50 1500 DRC 1 0 0 0.6
S| [Co 98.9332 Peak Hopping 1 S0 1500 KED 0 =) 0 0.25
10 i ¥ 'wak Hopping .
i 59.0332 Pealc Hi 1 50 1500 KED 0 B 0 0.25
11 | b [sc3 44,9559 Peak Hopping 1 S0 1500 KED 0 ) 0 0.25
2| r cd 110.904 Pealc Hopping 1 50 1500 Standard 0 0 0 0.25
13 I n 114,904 Peak Hopping 1 50 1500 Standard o o o 0.25
]| Fn 102.905 Peak Hopping 1 S0 1500 Standard 0 0 0 0.25
15 Pl 207.977 Peak Hopping 1 50 1500 Standar 0 0 0 0.25
b 3 dard
16 | & B 200,98 Peak Hopping 1 50 1500 Standard 0 0 0 0.25

9.4.3 #.il; “Calibration” , WEMEMZIRE, NEEKEN
FRoCEMIMREE . HAb R B S5 4R 5.

OM Instrument Contral Session - [Qua
< Fie Edt Analvss Options Automation Window Help -2 X

a8 W L] L4 ) E

Method  Somple  Dataset  Reokime Interactive ColbView  AptOption RptView  SmartTurne

Schedder  Chromers

8| Tring | Processing | Equation [Calbration [|samping [ 1 == |

: &) Extema Std. g?‘ ‘

o O, Addition £l

g ElEer ] L == gk | | wor | swz | sus | sea | ses | osee | ser | sws | sus | sww |"ﬂ
1 L) 2owm L Thru Zeno Py ot 0.1 0s 1 2

S5 m s Lresr ThuZewo b b 0l 0s 1 2

e Al 26,9815 Linear Thu Zam (] oeb 0.1 os 1 F

By 4 £l 449550 Linear Theu Zero 2] b

@l s L W W7 Ui Thiu Paen b prb o1 ns 1 2

] _ﬁ 51 445559 Lindar Thiu 2600 pob (o]

9.4.4 ¥yt I PRAT 7155

9.5 EEAHT 7% (Quantitative Analysis)Z bRvE NI H) &
.o

PRI ANTE AT DL TS 28R S 0 AT, AR B A S e s e S

P A R I LU e R I SRR, 3l I A A P I N AS TR R B O e
HEFFREAT I E, 192 — RIS WREEN N B e, HER
A AR T



iy
Intensity

9.5.1 N H RGN — NIMRIEEL bR, AR A R TE 24
(X FFX) “Calibration” #EATED) , 15 2FRAEMAIE T

9.5.2 Hi.il; “Calibration” > %} “Std Addition” .

Timing] Processingl Equation Calibration ]Samplingl Deun-.f..] QC.I

" External Std.
& std. Addition

B AN INARIRIEAS o Std1 Jylinds 1 9KEZ, Std2 Jylnds 2 W&

ATAN
~J o



£ NexION Instrument Control Session - [Quantitative Analysis Method - [Untitled][Modified]]

File Edit Analysis Options

IRANY = g P R IRy FTR B

Automation

Window Help

Method Sample Dataset  Realtime Interactive Calbview — RptOption Rpt¥iew — SmartTune Conditions MassCal DRCMD | Instrument Devices | Scheduler Chromera
B | Timing | Processing | Equation Calibration lSampIing [ I
-
l;] O External Std.
0 @ 5td, Addition
EI";; A”(i";te (“:;ﬁ) ‘ C“”’(EﬂTVDE uBr:E:D(‘E) iﬁ';s'j‘?id) std 1 ‘ Std 2 ‘ std 3 ‘ Std 4 ‘ Std s
10T MNa 22,9308 Simple Linear ppb [alala} 0.1 0.5 1 2
& 2 I rg 23.985 Simple Linear [alaa] ppb 0.1 0.5 1 2
3| 26,9815 Simple Linear ppb oo 0.1 0.5 1 2
T [ 44,9559 Simple Linear fulula) opb
| ST K 32,9627 Simple Linear ppb ppb 0.1 0.5 1 2
? | 6 | b 50 44,9550 Simple Linear fulula) opb
L 7ir Ca 30,9626 Simple Linear ppb ppb 0.1 0.5 1 2
2 b 502 44,9550 Simple Linear ppb opb 0.1 0.5 1 2
[ o] @ S3.0332 Simple Linear opb npb 0.1 05 1 z
10 I i 50,9332 Simple Linear ppb opb 0.1 05 1 2
11 | B sca 44,9550 Simple Linear ppb ppb 0.1 0.3 1 2
(12| ™ 110,904 Simple Linear peb ppb 0.1 05 L 2
13 I In 114,904 Simple Linear ppb ppb 0.1 0.5 1 2
(s || mn 102,905 Simple Linear peb ppb 0.1 05 L 2
EI 207,977 simple Linear opb ppb 0.1 05 1 2
T ke g 209,92 Simple Linear ppb opb 0.1 0.5 1 2

9.5.3 K & HErAr 71

9.6 L EENTITIE (TotalQuant) / i 7E:

JoE A T 0k Al AP o v Bl A R 1 s A
T I0E T RIBETCAE . B B 5 I 4 T3t 1 0 A vk
MR FRL S 19 SO I RAR AL B R 5, n] LR AR JIFE
INESVIE S Sl Vi y TP

9.6.1 e E M ik (TotalQuant) .

LR A A “TotalQuant.mth” 2% “TotalQuant

KED.mth” #4722 &0 0T,

=|lZIu|

S]]

a
At method , FRTE ¢ File” = “Open” = “ TotalQuant.mth”

gy “TotalQuant KED.mth” .



ki NexIOMN Edit/Reprocess Session - [Quantitative Analysis Method - [Untitled]]

fleo] File  Edit Analysis Options  Automation  Window  Help
i3
A7) &) [ S

AR =IO F R E

Method Sample Dataset | Interactive Calibiiew

RptOption RptWiew | SmartTune Conditions DRC MD Devices
g | Timing lProcessingl Equationl Cslibration] Sampling] I)EUl:E..] QC.I
E Sweeps / Reading Est. Reading Time MassCal File
e 1

— 0:00:00] :
ol o — 1x]
e Readings / Replicate Est. Re Look in: IB WMethod j Q T -

Il 0:00:0
E Quantitative Analysis.mth TeerataOnIyDeFTest.mm
=) Replicates Est. 53 RPq optimization.mth Torch Alignment.mth
— I 1 0:00:01 Scheduler Quant Example.mth Tc:ru:h Sampling Depth.mth
X Stability Mixed Mode DRC.mth [ Totalquant KED.mth
Int | Analyte Mase Stability Mixed Mode KED.mth TotalQuant.mth - orrac
e Std (*) (amu Stability STD Mode.mth Tuning.mih ¥
el ) | (=] Stability Tri Mode. mth
7 2 TeerataOnIyDef.mH‘n

3 . 1 b

4 File name: ITotaIQuant j Open I

5

E Files of type:  [Method Files i) =l Cancel |

7 Description: |

8

a9

o

0.6.2 Hiifi method , MR “ File” > “New” > “ Data Only” .

New Method 3
Analysis Technigue

Quantitative Analysis

TotalQuant

Isotope Ratio

IsotDEe Dilution

[ ok

J |

Cancel ]

9.6.3 7 “Timing “*PX & : Sweep, Reading, Replicate:
10,1,3. W B i 2R ) &= B (Begin Mass, End Mass) . £iil7
Scan mode—> Scanning, MCA Channel = 20, Dwell time 50.

9.6.4 K& HLrAT 715



10 I HAAEERE

10.1 A0 5 A0 P pateset L], S —AMFH AR TR g Rl Lk
A7 BT N BN R AT R Ec 3047 PR AL B

10.2 JE L Kot AR AL, o) AR Jsdn Bl AN R 2 5, 6t
AN B AN B AT AR, IR AR, A IR I EHE .

$$=a,$$“HW’9“OmW’,ﬁ%%%ﬁ%@%
P AC A

|ENI.no1
]

[itre.063
|

71112011 10:3109 AM Pacdic Dayight Trie

C\HexiONData\Method\shurme\Daly Perform

Sarrpht Data Acquet:
7/1/2011 10:33:13 AM Paofic Dayight Tme | Ci\NexIONData\Method\zhumn\Daly Perform Samola 100ph 002 Data Acquistion
|7/1/2011 10:34:55 AM Pacfic Davight Trme |C:\NexIONData\Method\shurrr\Day Perform sarole 10008 003 |Data Acqustion
7/1/2011 10:36:05 AM Pachic Daykght Trme |G by Perform Samone 10055 004 Data Acqustion
(TILZ011 10:36:54 AM Pacic Davight Time | C:\NexIONData\Method\ Torch lh"ﬂﬁm-ﬂq Sl Torch Algnment.062 | Optimization
7/1/2011 10:38:30 AM Paciic Daylght Time |C: Toech Abgnmant.rel Sampie Torch Algnment. D63 Dptmzation
77172011 10:40:13 AM Pacfic Dayight Tme | Ct\NexIONData\Mathod) Torch Akgnmant.mtl Samole Torch Algnment. (64 Optimization
17/1/2011 10:41:37 AM Paciic Dayight Trme | C: Perform Sample 10ph 065 | Data Acquistion
7/1/2001 10:42:22 AM Paofic Daylght Tme | C\NexIONData\Method\zhumn\Daly Perform Sample 100ph 066 Data Acquistion
[7/1/2011 10:45:09 AM Pacdic Daykght Trme Perform S0k 1000b 067 |Data Acauistion
7/1/2011 10:46:17 AM Pachic Daykght Trme |G by Perform Samone 10055 068 Data Acqustion
|7/1/2011 10:59:30 AM Pachic Dayight Trme |C:\NexIONData\Method\zhurreDaly Perform) S0 10005 069 [0ata Acauistion
/172011 11:00:13 AM Pacic Dayight Time | C: #ns Calbration Sarmpt Autalens STO-DRC.O70 | AutoLens Calbration
F/1/2011 11:04:42 AM Pacfic Dayight Tme | Ci\NexIONData\Mathod\AutoLens Calbration, Samole KED Mede AutoLens.071 | Optimaation
[771/2011 11:14:41 AM Pacc Dayight Time | Pestorm sarmole 1000b 072 |Data Acquistion




W Dataset - C:\ElanInstallations\Elandata\Elan DRC Il\DataSet\Class Quant\

[ Reprocess ] [ Summary Report... ] |Meth0d VH Load ]

[ use Original Conditions Save Reprocessed Data

Batch ID ‘ Sample ID ‘ ;‘:E:ﬁ?fnz ‘ Method ‘ Description Read Type (*) ‘ Fﬁ;:rhi}sllﬂie E
1 Blank 5/16/2007 2:36:13 PM |C:\trainingdata\Method\class quant Blank Blank.001
2 Std. 1 5/16/2007 2:39:45 PM |C:\trainingdatz\Method\class quant Standard #1 Std. 1.002
3 Std. 2 5/16/2007 2:43:17 PM | Ch\trainingdats\Method' class quant Standard 2 Std. 2.003
4 Blank 5/16/2007 2:36:13 PM |c:\ElanInstallations\Elandata\Elan D Blank Blank.004
5 Std. 1 5/16/2007 2:39:45 PM |c:\ElanInstallations\Elandata\Elan D Standard #1 Std. 1.005
6 N

2
%

W Dataset - C:\ElanInstallations\Elandata\Elan DRC Il\DataSet\Class Quant\

[ Reprocess ] [ Summary Repaort... ] |Meth0d v| [ Load ]
[ use original Conditions Save Reprocessed Data
Acquisition Initial Sample Sample Prep Aliquot Diluted To Solids Cum. Autodil. Technique B
Type Quantity (mg) Volume (mL) [ volume (mL) | Volurne (mL) Ratio Factor 8
1 |Data Acquisition 1 Quantitative Analysis
2 |Data Acquisition 1 Quantitativ alysis
3 |Data Acguisition 1 Quantitative Analysis
4 [Reprocessed - Blank.001 1 Quantitative Anabysis
5 |Reprocessed - Std. 1.002 1 Quantitative Anabysis
6 A7
< [E3

FER—HE A, Tl IEAN R B X 7025 P AN [R] ) s

Bt RS

ot AURARREZE (O Nt .

Zrth: AURXT o8 B HEA T 1AL P 45 21 A 2 .

BHs AR, wlxt S il gt FrAC B g b A, Tl e,
AL

10.3 — M Eds, H—RINERAE B4l & aFErEm i
ik Cng iR, BERA. s WRHERES) K
afE i (e m 2R HRREL. MR, ERBR
22 L ARt (s “conditions” U “MassCal” X
7B« e WEBEREHER) « SrHEZESESA.



& NexION Instrument Control Session - [Dataset - D=\1 ICP-MS\NexION\Experiment \ 3515 | 1 1 20110701 -Soil\]

EFHE Edit Analysic Options Automation Window Help

o] & B W la) |4

MINEERRSNESIN G 7

Method Sample Dataset | Realtme Interactive Calbview | RptOpton Rptview | SmartTune Conditions MassCal DRCMD | Instrument Devices | Scheduler Chromera
=
= Reprocess I Summary Report... | IMethud vl Load |
=
A | ¥ use Original Conditions I~ | Save Reprocesse{ Conditions
— MassCal
| Calibration —
= Batch 1D ‘ Sample ID RSP frime ‘ Method Description ‘
Report Option
= 1 10pph Configuration Pacific Daylight Time |C:\NexIONData\Method\zhurmn\Daity Perform <

S2HTUBITEE MBS BidxEE+ 0 Lid S50
1?1192&, A DA AT 2 P AL

10.3.1 Gnfn] A5 254 ?

PG T EEE NS (L standard 4) , Hid; “Use
Original Conditions” Hij/NJ/7HE4T 2, H.ifi “Reprocess” ,

B AT DL O Y B R AR I PR 25 P RAEAR L, Le e i ik
(R S

Reprocess I SummaryReport...l Method - Load

I Save Reprocessed Data

¥ Usa Original Conditions

Batch ID ‘ Sample ID g;g:ﬁ_ti‘r:g Description Fi’:ﬁgﬁe Acqu;l:r:m
24 Blank 7/1/2011 11:47:22 AM Blank K.081 Acquisitio
25 Standard 1 7/1/2011 11 Standard #1 5 rd 1.082
26 Standard 2 7/1/2011 11 Standard #2 Standard 2.083
27 Standard 3 7/1/2011 12 Standar S rd 3.084

|_2c [[N—



i)

-]
| ]
L]
0 [0 T e i B A A =
=
aoabee: [osz #] mo | mer | mer | we ouve e [oer e 7] smm | o
o Bateh 10 | Siole D | Acqustion | Methad | & NP2 Wre7R | v | | |
&| Bank i Sc 45
& 25 Standard 1 E: g;
|2 Stangard 2 3n 66
& ; ; zn 67
ﬁ 7 Standard 3 Ead
¢l[= Standard 4 cd 111
2 water Cd 114
JR Pb 207
) wter Pb 208
= o 52
= . Cr1 53
= s-blanik 5c.145
Bl s 163
= 22X Cu-l 65
701 66
z01 67
| Zn-1 68
Cd-1 111
Sweeps [ Readng  Cit Mesdog Tme MassCal Fle €1 114
- Ph-1 207
[z0 T 4 [defactin Browse... I Eo S0
m!m Et. Rephcata Time  Condions Fie L] o
P |defautdac Browsd... I
ol ca 1 3006213 13 100
“" EMIVITIEN cd 14 7450848 17 100
P21 [ Enabls Q€ Chackng In 115 6022671 28
— Bi 200 B1TE04 2 17
| s | 5"‘ e | w»ﬂmgl | 3‘“"""; !‘ Cormectons &) Fb 207 6572165 07 100
L Pe 208 156TOEE .8 19 a5
51 9-w: PeﬂKHnoDﬂc 1 Sandard P 5 1270902 10 29

] DU B 6 3 R I )

%k Lkt standard 4)
HI/NTREAFT A, ke &

“Calibration”

KAEE. A EEE

it “Use Original Conditions”
BEMNZH (L
iy “Load” , #hnlLLF] “Calibration”

ST A A BT BRI R i R AR I XS D (A b o H 2

1L: NexION Instrument Control Session - [Dataset - D:\1 ICP-MS\NexTON\Exp:

[ File Edit Analysis Options Automation Window Help

ent\JF 8\ 1 #8\20110701-Soil\]

=

Ll

El A [@ LU [

=

O ¥

Method Sample Dataset | Realtme Interactive CalibView | RptOption RptView | SmartTune Conditions MassCal DRCMD | Instrument Dewices | Scheduler Chromera
= —
Reprocess Summary Report... Conditions - Load

= Method

R | ™ Use Original Conditions ™ Save Reprocesse{Conditions
E [M3ssCal

~ Batch ID | Sample ID ‘ RSP Method Description | Read Type (*) F?:wgr‘:e A“.‘r““:“’"
= Report Option bizh
H| 24 Blank /201 Configuration F\NexIONData\Method\zhumr Blank Blank.081 Data Acquisition
é 25 Standard 1 /2011 11:51:08 AM Pacific Dayligh C: \Method\zhumn Standard #1 Standard 1.082 Data Acquisition
—| 26 Standard 2 /2011 11:55:20 AM Pacific Dayligh C: Standard #2 Standard 2.083 Data Acquisition
o 27 Standard 3 /2011 12:00:02 PM Pacific Dayligh| C: Standard 3 Standard 3.084 Data Acquisition
2 28 Standard 4 /2011 12:04:09 PM Pacific Dayligh| C: \Methad\zhumn Standard =4 Standard 4.085 Data Acquisition
E 29 water /2011 12:07:54 PM Pacific Dayligh| C:\NexIONData\Method\zhumn Sample water.086 Data Acquisition




WD|WD|

= o

=] stangard 1
o | suancand 2 .
Ea Standard 3 1 Packs ©
Lt
=

3

| stancar: 4
water
water
shlnk
sl
£8-20% Ll Lt | Comve Typa: [Lrasr Trou Tern
che20x . E
1m0
17300

V=

4 Facic Dayigh

[#55 - @DR0=ER

10

10.3.2 WX B, BT E s 7 AL B 2

w0, BuhilEAENSYE (L standard 4) , il
“Use Original Conditions” #j /N7 HEFT A, il

“Reprocess” . C(HIRTFTIA, #HATUPER, winl DL B %4k
P RAEEED -

e B4t
o] = O @
Metmea Iramument Scredier Chremers
= !
1" Quantitative Analysi
Lo e - [Fromm Datz h
a] Vlfrl:lhl.-.hu.uuu'auu
& Acquskon Anghte: |or sz =] Bl PYEY. Nt Last | Curve Types [uoesr They Zero  *| - Stats 1
= Batch 1D | Sarrple 1D | Methad T 5z
= = £ -
A 5 Standied 1 u -
|28 Standid 2 - /
&= Sandwd 3 o e e
| |srandtaed 4 4111 /
2 cd 114
o :
w #b 208
TS sblnk 152 ,/
[ €1 53 -
32 Fhlank Se.l 45 -
3 5-200 ’ Eui gg .
-
i 7ne1 66 /
¥ Zn-1 67
Timng [pracessna | Ecustan | Galbratin | samolng | peaces... oc.| i e
d-1 111
Swedps Raadng  Eit Resiog Tme MassCal Pl Ce 14
[0 o720 [aerack.on frowsa... | Pt 308
Readings [ Replcate  F=t. Reploste Time  Conditions Fle o 100
1 ﬁm:n.?m |mﬂ Browse... o
—I ; o ca m 3006213 1% 100
el ZEEn T ce 14 Tasoesg 17 100
3 me.m I~ Enabie QC Cheding “ in 18 02267 1 28
= Bl 209 6176042 17
| NN :'““".""mii "“"“'";i | Comectans | ij ' b 207 E572165 07 100
L Pb 208 15570688 19 ]
1. 9*05 mwoannn 1 Surdied [ pos aremnz 1o pos



o T, Rk EE SN S E I, T B .

ARG, XA TS & TR T 2 TR
K T STD #:UH KED # ik T 047

Cu

MERET A STD fiJu s . Wi meted, EFEHTH STD #zIT
%=, 4, i “Delete” .

H B ouantitative Analysis Method - C:\NexIONData\Method\zhumn\soil-CuZnPbCdCr.mth [From Dataset] 3 I =[ e

Timing le(essmg] Equat\nnl Cahblatmnl Samphﬂgl I)MF:..} Q(‘_I

At

Sweeps / Reading Est, Reading Time MassCal File éﬁ
20 [ronia7.264 [defaute.tun Browse... g
Readings [ Replicate  Est, Replicate Time  Conditions File §
1 [iiom/57.264 [defaute.dac Browss... z
Replicates Est. Sample Time
3 0:02:01.792 ™ Enable QC Checking
Int | Analyte Mass Scan Mode MCA Dwell Time Integration Corrections Mode Cel Gas Cell Gas RP Fi|
sd | (%) (amu) (*) Channels ar AMU (ms) Time (ms) =) A B

Copy
Paste

Fill Down
Insert Empty Row

Freeze Panes

50 1 KED 0
50 1000 KED 0

I cr1 51.9405 Pezk Hopping
I Cr-1 52.8407 Peak Hopping




H uZnPbCdCr.mth [From Dataset][Modified] I =] 5
Timing lProcessingl Equationl Cal\bmtion} Sampling} Devl:ls.} 0c...

-| Sweeps/ Reading Est. Reading Time MassCal File %F
[0 [:0m; 2 200 [defeutt.cun Browse... El
Readings / Replicate  Est. Replicate Time  Conditions File z
|1 f:om: 5. 200 [ default.dac e 7

-| Replicates Est. Sample Time
[ 0:01:04.600 I~ Enable QC Chacking

Int ‘ Analyte Mass ‘ Scan Mode ‘ MCcA ‘ Dwell Time ‘ Integration ‘ Corrections ‘ Mode ‘ Cell Gas ‘ Cell Gas ‘ RP ‘ Fﬂ

Std (*) (amu} (*) Channels per AMU {ms) Time {ms) (*) A B El '

L 1r Cr-1 51.8405 Pezk Hopping |1 50 1000 KED a e i} 0.25
2 I Cr-1 52.8407 Pezk Hopping |1 50 1000 KED a e o 0.25
T I Se il 44.9559 Pezk Hopping |1 50 1000 KED a e o 0.25
T I Cu-1 62.9298 Pezk Hopping |1 50 1000 KED a e o 0.25
T I Cu-1 64.9278 Pezk Hopping |1 50 1000 KED a e o 0.25
_E. I Zn-1 65.926 Pezk Hopping |1 50 1000 KED a e o 0.25
A7zt semert peakHomping 1 50 1000 KED ] 3.9 0 0.25
_8 I Zn-1 67.9249 Peak Hopping |1 50 1000 KED 1) 3.8 i} 0.25

g _9 b mp1 102.905 Peak Hopping |1 50 1000 KED 1) 3.8 i} 0.25

ao|r et 110804 PeakHopping 1 100 2000 KED 0 3.9 0 0.25
11 I Cd-1 113.904 Peak Hopping |1 100 2000 KED 1) 3.8 i} 0.25

T b 114.904 Peak Hopping |1 50 1000 KED 1) 3.8 i} 0.25
E r Bi-1 208.98 Peak Hopping |1 50 1000 KED 1) 3.8 i} 0.25
14 I Pb-1 206.976 Peak Hopping |1 50 1000 KED 1) 3.8 i} 0.25
5L poa 207.977 Peak Hopping |1 50 1000 KED 1) 3.8 i} 0.25
| 15|
7] .
AL o
Ay bR 2 A ¥
b, Hulrpemset, BULTEAEHHE (ML standard

4) , ik “Use Original Conditions” Fij/NTHEAIT A, H

7 “Reprocess”

Fie Edt Anshyss Optors Automaton Window Help

[@&E‘I@I Lo

Method  Semple  Dataset

Feslime Interacive CalbView | Resloton Ratiew

™ Save Reprocessad Data

a) - (S) Ll [

SmartTune Condons MassCol DRCMD

=l

m 152 = LI

Mathod

gt
IS:)'!CI'E 4

water

[0 F - GEORD 3K

water
s-blank
bk
b 20X
ch-20X
120X
1#-20%

e

Prev

Mt Last | Curve Type:

Lngar Thry Zero |

St

[ro0:18.200

Est. Sarrple Tirat

3 :01:04.600

[defaum.dac

I Enable QC Checking

mm' !

00

amy [ s

51,8405
2.5407
PPty

Peak Hopong
Peak Hopong

Dask Banann

MCA Dwel Tme Integration Mode =
| mul per AMU (fré) | Time (me) | Comectons (i j
KED

KED
vER

S >

s

Rhe1
cd-1
cd-1
In-1

Bi-1

Pl-1
Fo-1

103
m
114
118

207
208

1522104
422213
106877 3
582563
1379069
1502069
368606 5

16
27
13

19
10
04

23

28



eI R Ok Aok Ay, HEe?rE “Standard 4”7 1 KED #ixt
TCE MK AEAG B LbindE “Calibration” $tin Rt K ie
5 31 KED # X o 2 1 ARE fh £k .

10.4 FrUEIN AL PR AL B

EAMBRINBRIEANR],  ARINBRFE it A ERAT LR A bl I 5
B HE I ANV f e o ARAEINAGERRIUE th Ze 0 G A AR
FERD AV EAE S (AR B R bR 2o b 25 . 22D 3%, NexION &
EANBBhREAT . OIS AL F S

28 e i gz e h 28 Bt s, SRAHEIIAE.
“Sample ID” 24 “5N-4” RS ARINERFE S . ks 2, 4,
6, 8ppb.

Analysis Method - G\Elandata\Method\Zhumn\Au\Pure Au -5N.mth [From Dataset] =101 x|
Timingl Processing | Equation Calibration lsamphngl Devires.. 1 Qc.]

" External Std. éu

& std. Additon ES

[ dard |

;t; ‘ A”( 2 ‘ & mu) ‘ = “’E T“’ ‘ U?g‘;f) i?;; ?,’) Std 1 ‘ Ste 2 ‘ Std 3 ‘ Std 4 ‘ Std 5 ‘ Sti 6 ‘ Sto 7 ‘ Stdj g
1 Mz 22.9858 Simple L ppb ppb 2 4 6 8
2] Mg 23.085 Simple Lin opb ppb 2 4 3 8
3] Mg 24.9858  |simple Lin ppb ppb 2 4 6 8
4 Al 26.9815 Simple Linear ppb pph 2 4 6 8
_5 Si 27.9769 Simple Linear ppb ppb 2 4 6 8
_6 Si 28.9765 Simple Linear ppb ppb 2 4 6 8
2] Ik 38.9637  Smple Linear ppb ppb 2 4 6 8
T s| |a 41,8586 | Smple Linear ppb ppb 2 4 6 8
T o| |a 42,0588 | Smple Linear opb npb 2 4 6 8
10| T 46.0518 | Smple Linear opb npb 2 4 6 8

Hfidieeset, gk “ File” > “Open” , MG B ALFLIK)
B . Hadi “Use Original Conditions” Fi/NJyHEST ), ik




Feima — sl Sl AR5 Sample ID 24 Standard 4)
i “Reprocess”

E: HexION Instrument Control Session - [Dataset - D:\1 ICP-MS\Experiment\ S &8 \ K3 S W5 B \SH\ ]

F= Fle Edit Analysis Optons Automation Window Help

ey =lEr EREl G mIE I =EERCD 7

Method Sample Dataset | Realtime Interactive Calibview | RptOption Rptview | SmartTune Conditions MassCal DRCMD | Instrument Devices | Scheduler Chromera

Reprocess I SumrraryReport...l Method A Load

¥ Use Original Conditions ™| Save Reprocessed|Data

=

=

R

0 Acquisition . - Sample Acquisition
= Batch ID Sample ID | Date/Time | Method Description | Read Type (%) ‘ Fle Name ‘ =z
H 1 Upw 2 PM 2\ TotalQuar Sample UPW.018

é 2 SN c:\ Zhurmn\Ad Sample 5

- 3 Standard 1 C:\ Zhumn\Ay Addition #1

& 5 Standard 2 C: Zhumn\Al Addition #2

5 Standard 3 C:\Elandata\Method\Zhumn\AL| Addition #3

% Calibration View - [From Dataset][Modified] i [m] A
L B L L o X e ke R OA LA S
Anahyte: IZn o6 vI First | Prawv | et | Last |Cur~.fe Type: |Sim|:|le Linear

Zn 66

000

a000— ;

G o

G000— /
t S000+— ;

. 4000

3000

2000

1000

0 I
=10 0 10

B ARAE 2 Sk hnkrkE 5 standard1, standard2, standard3,
standard4 1522, XA FEIRE I A PRTE HE 25



R IMERFE B (5N-4) , BEFE A “Read Type”
A “Unspiked sample” .

BT pateset, P “BN-47 #d, #iL “Use Original
Conditions” Aj/NTHEAYTA). H.ifi “Reprocess” .

Reprocess I Summary Report... | Calibration - Load
[~ Use Original Conditions ™ Save Reprocessed Data
Acquisition * Sample Acquisition
Batch ID Sample ID ‘ Date/ Time | Method Description | Read Type (*) ‘ Fle Name Type

1 uPwy 25/2 :19:09 PM C:\Elandata\Method\ TotalQuan Sample UPW.018 Da ition

3 Standard 1

4 Standard 2 Addition #2

5 Standard 3 Addition #3

6 Standard 4 Addition #4

7 5h-1 Szmple

8 5N-2 Sample 5M-2.025

g9 5N-3 Sample 5M-3.026

# Calibration View - [From Dataset][Modified] -|10] =|
_—_——

A7 TR g e o X e e A A S
Anakte: IZn 66 vI First | Prewv | Mext | Last |Cun.fe Type: ISimpIe Linear

Zn 66

a0oa

7000/— /
5000 /
i 5000 /

4000

(I'

= 3000
2000

1000

0
-10 0 10




BEI AR I0FR SN-4 FEM A A bRAES RACBE R brE fh b 25, H
J2 ) SEA L 0 W A FE R S BN-4 A v Zn (IR . DGR
fEM 2, At a) BB AHARLEE A R ECAth <5 22 4 ) 2R FOT A2

10.4 45,
10.4.1 1# ik NexION #AF, w] LIAS 2 PUFPSEA 2 .

> krfiR 5 Standard Reports. FrifidR & 7iidk 2o 7
NexION HAf i S it , nf LURYIs 7 2L, A A

. .
BT 5 oo T 575502 .

> gl A Customized Reports. 4 52, Af

L

LA Retoation 1 (21] 5 I A EACHIR 5 AR
> JHER A Summary Reports. BN K 5% 22 AN Ed 3k
AT PR AL FRAS 31— AN ] 5 1 22 R A

> Hfli 7 4Rk Data Export. 7 AT DT 0L £ T EIAL
CAFECER T H

10.4.2 FrifEdR 15 Standard Reports. 7E ratview 7 [ 11 2 F 1 15
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» Daily

» Optimization

» Tuning

» Data Only Method

» Quant Comprehensive

» Quant Summary

» Quantitative Calibration

» Quantitative Method

» TotalQuant Calibration

B Report View

Ccr-1
cr-1
Sc-1
Cu-1
Cu-1
Zn-1
Zn-1
Zn-1
> Rh-1
[ cd-1
Cd-1
= In-1
[+ Bi-1
Pb-1
Pb-1

1

Sample ID: ch-20X
Sample Date/Time: Friday. July 01, 2011 12:28:21

Report Date/Time: Thursday, July 14, 2011 11:00:02

Solution Type: Sample

Sample Type: Sample

Method File: C\NexlONData'\Method'zhumn'soil-CuZnPbCdCr. mth
Dataset File: D:\1 ICP-MS\NexlON\Experiment3Ri& £ 120110701-Soihcb-20%. 090
Initial Sample Quantity (mg):
Sample Prep Volume (mL):
Aliquot Volume (mL):
Diluted to Volume (mL):
Torch Z Position (mm): 0.00

IS Analyte Mass

52
33
45
53
B3
66
67
68
103
111
114
115
200
207
208

TotalQuant
Comprehensive

TotalQuant Method

TotalQuant Summary

Isotope Dilution
Calibration

Isotope Dilution Method
Isotope Ratio Calibration
Isotope Ratio Method

Quantitative Analysis - Summary Report

Results (Mean Data)

Intensity RSD

685.0 27
104.3 111
93304 1.9
8435.4 22
729.0 3.8
2435.5 2.3
8035.6 1.2

27769.3 1.5
143198.6 1.6
63.5 6.7
173.5 10.9
65930.8 0.6
1204002 0.9
4063.2 1.6
9392.8 0.6

Conc.
0.533
0.647

195.751
0.383
0.721

11.008
253.673
185.567

0.152
0.163

2.857
2.705

SD
0.0245
0.0833

10.0286
0.0034
0.0336
0.4200
1.8279
1.5405

0.0114
0.0176

0.0712
0.0130

RSD
46
12.9
5.1
0.9

3.8
0.7
0.8

7.9
10.8

2.5
0.6

=1oi x|
Units  Blank Intens. Mode
ppb 47 KED
ppb 5 KED
ppb 8904 KED

ppb 93 KED  —
ppb 49 KED
ppb 92 KED
ppb 20 KED
ppb 81 KED
ppb 153747 KED
ppb 1 KED
ppb 5 KED
ppb 58137 KED
ppb 134085 KED
ppb 34 KED
ppb 89 KED

| oy

— i,

1)5€ & H1: Quant Summart.rop



2) H & PERERS 2 /Daily Performance.wrk: Daily.rop

3) A BEHIE T / SmartTune ICP-MS: SmartTune

AutoCheck.rop
4) -3¢ &= #r/TotalQuant Method: TotalQuant Summary.rop
5) [F4 2 LLAE 4 #T: Isotope Ratio.rop
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Retoption 71t [11] 48 73 Jild L AN

“Availble Fields” . w] LIXSHAS N 6 AFIHIER;  tn] Do)
HAFR MR, FAREHIT B S B0Ua AR DUSER A &
1B ORI -

14> “Available Sections” Fli

Header Plain Tex:
Report Date/Time: Friday Febroary 24,1994 17:10:40

Sample Information {

Section Title Quantitative Analysis - Comprehensive Report

— Sample ID: Sample 1
Sample Date/Time: Friday Febroary24 1995 17:10:40
Sample Description:
Solution Type: Sample
Blank File: chelandata\datasetfeb _24'Blank 019
Selected Fields | Mumberof Replicates: B
in Sample Information | Peak Processing Mode: Average
Section | Signal Profile Processing Mode: Average
Dual Detector Made: Dual
Dead Time (ns): BS
Sample File:
hethod File: CAElandatathethod\Daily.mth
Dataset File: cihelandata‘datasetfeb 24'Claire 023
Tuning File: defaul.tun
Optimization File: default.dac
Calibration File: ChElandata\SystemFeb_24 cal
— Calibration Type: External Calibration

Section Title { Replicates
Repeat 1

Selected Fields : : . .
{ Analyte  Mass hleas. Intensity Met Intensity Concentration Sample Unit

Mean Values
Analyte  Mass hWleas. Intensity Met Intensity Concentration Sample Unit

Standard Deviations
Analyte  Mass heas. Intensity Met Intensity Concentration Sample Unit

Footer Text:

Footer { Page 1

10.4.4 23R 45 Summary Reports.



Wl Dataset - C:\Elaninstallations\Elandata\Elan DRC II\DataSet\Class Quant\

EBEX)

Method

[ Reprocess l [ Summary Report... ]

Load ]

[ use Original Conditions []save Reprocessed Data

Summary Report

Summary by Option
O Analyte [¥]Cross Tab
& sample Significant Figures

ENl-

Quiput fo
Printer
File
| | Browise...
[ serial Port

[l use International Character Set

Lo |

Canceal

» i “ Analyte “Bi “Sample” #HATHEE, AT LI
SN B2 N s, WS BAFEE S WKRE bx

HEDw 22 AHRE B v s 22 55
» JEF¢ Cross Tab ¢ 2 T8 X o
> SR T LAl R
= JTEIHL Printer
= 14 File, CSV %2

= H [ Serial port, CSV #% =,



10.4.5 ¥4l 5 4R 5 Data Export. /' A] LAEEcdE i i 47 Ep
Ml SCHFEEE OS5 H .

LASCA 2 o

| Cul

%EE., AN “Report” , Hidi “Send to File” . 7&
“Report Options Template” E£EHE T HIAR (Al LA b
4k & Standard Reports, 7] L% & #ill$ik 2 Customized

Reports) , 7 “Report Filename” LEA1H AN 5 5 044
NMIEAE . ABIh T O ARk o A
Quant Summary” , S LN “123test” , FEAEAE ST

SRR AT FEAC R i, A5 S b2 o eI S



Z “123test” X n] LUMEFH Excell #1 T, G245 H Excell X
e, FTHF “123test” SO, 3R WIRFHI, EFE “Delimited”.

Al
s
5 1 936 : Chinese Simplified (GB2312)
3
4
5
6
7
S
v

M Next, S W F A4, EH “Tab” A1 “Comma”.

! i W
Al
v
z 1

F-20K
riday July 0l | 2011 12:3&-14
wursday | July 14 [ 2011 11:53:47
emple
ample

BlR|E[B]e|o|~|a]n|s|w]m




il “Finish” o % “123test” @it Excell $7JF. X

AL, “ bR € B Quant Summary” BT
I DR T AR . HiESE

ICE!E'J. .iﬂ Pk 123test - Micn
- | Home I Insert Page Layout Formulas Data Review View
‘ [ “i_* Cagt Calibri = §||$| Igi'.."..f|'astnﬂ: General
P_aste AR B I U v] Z §§||:‘= = = 0 .
- - Format Painter ||| = == f|! exMerge auCenter = | § ~ % ’.H.'“ *
Cliphoard IF] Font ] Alignment Is Mumber
| Al - fe | 1#-20X
' Al e | ¢ | B | E F G H | J K
1 [1&-20% |
2 fFrida\; July 01 | 2011 12:36:14
3 |Thursday July14  201111:53:47
4 ;Sample
5 |Sample
6 ?C:\NexION[]aTa\l'-.ﬂethod\zhumn\soiI—CuZnPdeCr.mth
7 f[:l:\l ICP-MS\NexION\Experimentiescription:
8 | 0
9 ' |- Cr-1 52 156422 4.1 12.89 0.618 4.8 ppb A7 | KED
10| cr-1 53 1975.1 3.2 12.86 0.44 3.4 pph 5 KED
11 || Sc-1 45 9993.2 3.5 350 94.039 26.9 ppb 8904 KED
12 || Cu-1 63 9676.9 15 4.89 0.1 2 ppb 93 KED
13 || Cu-1 65  4699.8 1.5 4.96 0.132 2.7 ppb 49 KED
14 || Zn-1 66 17604.2 2.7 82.13 3.059 3.7 ppb 92|KED
]5 | n-1 67 2825.9 1.1 89.62 1.241 1.4 ppb 20|KED
16 | Zn-1 68 12788.7 15 85.95 0.72 0.8 ppb 81 KED
17 ||» Rh-1 103 143902.9 1.2 ppb 153747 KED
18| |- Cd-1 111 58.8 a7 0.15 0.009 6.2 ppb 1 KED
19| cd-1 14 177.7 11.2 017  0.021 12.2/ppb 6 KED
20| |> In-1 115 63792.1 16 ppb 68137 KED
21: |= Bi-1 209 124959.2 i i) jafals] 134085 KED
22 | Ph-1 207 7033.1 0.6 5.14 0.083 1.6 ppb 34| KED
23 I| Ph-1 208 16778.5 0.6 5.03 0.054 1.1 ppb 89| KED

24 |1#-20%
25 |Friday | July01  201112:39:49
26 Thursday | July 14 | 2011 11:53:49
27 \sample



11 NexION 300 437 5344

NexION 300 H & 44 A A an -

Day X 1 2 3 4

- Argon tank and pressure.
(85 to 100 psi)

NS, A-Reaction gas
type/pressure. (7 +/- 2 psi):
Cell Gas A

NS, B-Reaction gas
type/pressure. (7 +/- 2 psi):
Cell Gas B

7K & ¥R-Recirculator pressure (60
psi) and coolant level.

H 27 W-Vacuum pump oil level.

IR iE- Waste and rinse water
container levels.

Pressures / Levels {8 % &

BEFEEJ] (BIERE) -Base

vacuum pressure. (plasma off)

KB HEIRZ Check sample and
skimmer cones cleanliness and
orifice size. Clean as necessary.
(cotton swab, 0.2%HNO03)

RAEHLE. EEMTIELE
Inspect Injector, Torch, and Coil.
Clean/ replace as necessary.*

KR Zh R % Inspect Peristaltic
Pump Tubing every 8 hours of
operation. Replace as necessary.

Sample Introduction System
HRERS

KBRS Inspect drain tubing.
Replace as necessary.

* If torch parts or coil are removed and/or replaced, check alignment as

necessary.



HZES (RERZ) Running

vacuum pressure

STD/KED K FFHSHRE
Std/KED Nebulizer gas flow

°Be Sensitivity R 8E

Mg Sensitivity R &

5n Sensitivity R 5

HF R A

238 Sensitivity REE

Record values for:

CeO/Ce WEALY)

Daily Performance Check

Ce++/Ce Y% Ff

Background (220 amu)i& &

* If Daily Performance results are not acceptable, perform Instrument

Optimizations.

NexION 300 #E44:

Sampler and Skimmer Cones

Precision-gesigned and menufactured, lerge-orifice sampler and skimmer cones prowide superior long-term stability and resist clogging, allowing
analysis under both high and low sample-uptake conditions. Mickel is a very rugged, long-lasting meterial for the majority of sample types, while
platinum is the matenial of choice for more corrosive samples. They heve been designed to maximize signal stability and to minimize dogaging
during extended runs of semples containing high dissolved solids.

Nickel Sampler and Skimmer Cones
’ Sampler W1033612

Skimmer WI0263 56

Platinum Sampler and Skimmer Cones

’ Type Part. No.
” : Sampler Wi033614

Skimmer W1026907
— Hyper Skimmer Cone
4 \' Type Part Na.
’ ] Hyper Skimmer W10313995

Replacement Parts

Description Part No.
Sampler Gasket WED129489
Hyper Skimmer O-Ring 09902123
Hyper Skimmer Screw 09919737

Cone Removal Tool WL04504




Torches

Demountable Quartz Torch

The EasyGlide™ terch mount and alignment system for the Mex|OM ICP-MS is & demeountable design that incorporates g
guartz torch with a fully replecesble sample injector mede of fused slumina, quartz or sapghire.

Part No.

NE122006

MNebulizers
MEINHARD® Nebulizers
S - The MEINHARD® Concentric Nebulizer reflects exacting standards in design and menufacturing. Its edvantages
i include simplicity of design and operation, reproducible and self-aligning eerosol, and dose febricetion control. They
{ provide excellent sensitivity &nd predsion for equeous solwrions gnd samples with few dissolved solids {less than 1%).
i MEINHARD® Mebulizers are self-aspirating.
Moaoddel Material AR Flow Rate Uptake Rate Part No.
Type A Quartz 1.0 L/ min 0.5 mL/min, 50 psig NE145011
Type C Glass 1.0 L/ min 0.5 mL/min, 50 psig NE145012
Spray Chambers

Wk

. -

The Cyclonic Spray Chamber relies on momentum to efficiently and quickly remaove the larger droplets from the sample

mist decressing any opportunity for acclusion or agglomerstion of the smaller droplets. The result is higher efficiency,

better precision and faster weshouts then other spray chamber designs. For use with bell joint injectors.

& Decreased sample introduction system installaton and optimization time due to the preset nsture of the sprey
chamber/nebulizer combinetion

& Mare samples per hour due to minimal deed volume and efficient draining

Sample Introduction Kits

Type Part No.

Quartz Cyclonic Spray Chamber ME145013
Glass Cyclonic Spray Chamber MNE143014
DPFA Spray Chamber with PEA End Cap NE142000

(Requires PFA body injector N8122411 or N8122412 or N8122413)

PC® / PC-LT Peltier Coolers

The PC? hes two preset temperatures +2 °C /-5 °C and is ideal when running aqueous or &gueous/onganic mixtures.
Tne PC-LT operates at -20 "C when running 100% volatile organic solvents to rduce the solvent load on the plasme.
Includes Quertz sprey chamber with acditional gas port.

Description Temperature Spray Chamber Part No.
PC? Organic Sample Introduction Kit +2°C/-5°C CQmartz NE142003
PC-LT Organic Sample Introduction Kit - +2 "C /-20 "C Cuartz NE143099

Other Sample Introduction Kits
Description Part No.

PFA-Platinum HF-Fesistant Sample Introduction Kit MNE142001
PFA-Sapphire HF-Resistant Sample Introduction Kit NE142002
HF Samyple Introduction Kit {Ryton®) WE 140507



Injectors

Alumina Injectors for use with Ryton™ sample introduction system
Aluming injectors provide economical HF resistance. They are vacuum baked to reduce contamination. For use only with
HF resistant (Ryton®) semple introduction system.

lutions and less volatile orgenic sohvents

ample loading

* (.85 mm i.d. for use with volatile organic solutions

Dimension Part No.

2.0 mm i.d. NE126041
1.5 mum id. N8126040
0,45 mm id. N8126039

Sapphire Injectors for use with Ryton™ sample introduction system

Dimension Part Mo.
2.0 mm i.d. NOG95495

Quartz Injectors for use with Ryton® sample introduction system

Dimension Part Mo.
\ 1.2 mmid. NO681631
1.6 mmid. 00473202
2.0 mm id. ME125020

If

Quartz Ball Joint Injectors (standard with NexION ICP-MS)

'-'hl

N Dimension Part No.
085 mm id. WEQ27030
= 1.5 mm i.d. WEDZT005
2.0 mm i.d. WEDZ3048

- Support Adapters

iy Description Part Mo.
““-1 Cassette Torch Injector Support Adapter for non-ball joiat injectors WWL013265
H" Cassette Torch Injector Support Adapter for ball joint injectors WI1012406

Tubing

Peristaltic Pump Tubing

Description i-d. (mm) Stop Colors Part No.
Santoprens® 1.30 Gray/ Gray MNOT77444
Flared PVC 038 Green/ Orange NOT7T042

Additional Tubing

Description Part No.
Sample Tptakes Tuhing (cm) WERM437E
Dirain Tubing ( feet) 02506495

Torch Box Dirain Assembly MEL140508



Standards

Standards

Description Part No.
Solition - Rinse NE145050
Solution - Setup ME145051
Solution — KED Setup MNE145052
Sohstion - MexION 300 ICP-MS Dual Detector NE145059
Solution - AFT Single-Element MNE145060
Sohstion - AFT Multi-Element NE145061
Internal Standard Mix 9303832
Multi-Element Internal Standard WO303834
Cruality Control Standard — 21 Elements N9300281

Other Replacement Parts

Replacement Parts

Description Part No.
Metal Spill Tray for vacuum pump NE145022
TNV Shield WI10AT267
Instrument Filter | lett) WI1036712
Instrument Filter (back right ) WI1036713
Fluid - Fomblin® GVa0 1 L MNEL145003

Load Cail 1 WEOR 1816

ER/REINF (LB FRAT

PER A L AR 2R RS AE

FigRaaa Wik, pREH R S Hodlh. SRR IR ALSEES S
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