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11 Elements in 7 Seconds

SC-FAST Overview

N

® SC-FAST Sample Introduction System

® FAST Method
= Autosampler settings, injection timing

4 Optima 5300 Method

= Emission lines, tune and measurement settings

€ Analytical Results
» Calibration and linearity
= Recovery in Mehlich Extraction Solution
= Reproducibility
s Speed




SC-FAST Solls
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€ Complete automated
sample introduction

= High Speed SC Autosampler
+ SC-2 (240 sample capacity)
+ SC-4 (360 sample capacity)
+ SC-14 (1260 sample
capacity)
= Injection valve, nebulizer,
mini spray chamber, injector.




SC-FAST Procedure
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& Sample transferred from vial to
0.1 ml sample loop in 0.5
second then injected.

@ ICP read delay time 1 second.

@ During ICP read the sample
probe moves above the next
sample.

® 11 elements determined In
total analysis time of 7 seconds
per sample.

& Over 500 samples and
standards analyzed per hour.
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Plasma Conditions
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B Method Editor : SC-FAST-Mehlich-7s
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Plasma

Source Equilibration Delay [sec] . .. .. .. |E El:
Plazma Conditions: (" Same For &l Elements {¢ ary by Element
Plazma Aerozal Type: + et {7 Dy
Mebulizer Start-up * |nstant (" Gradual
| Element WSS |t | |ttt | Dt | v
1 (A Mg 279.077 14 0.z 060 1800 150 Axial e
2 |A Ca227.54b6 14 0.z 060 1800 150 Axial
1 (A KA404.721 14 0.2 060 1800 150 Axial
4 (A Mab589.592 14 0.2 0.0 1800 150 Awxial
5 |A Fe 238.863 14 0z 060 1800 150 Axial
E (A Mn 293305 14 02 060 1500 150 Awxial
7 |[A Cu324.752 14 02 060 1500 150 Awxial
8 (A B 249677 14 02 060 1500 150 Awxial
9 (A P213617 14 02 060 1500 150 Awxial
10 |A  5181.975 14 02 060 1500 150 Awxial -

‘ Flasma
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Perniztaltic: Pump

Autozampler
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(g_—\. spectral Peak Processing < Peak Processing
(g'_‘:' Spectral
g F'r Element Feak, &lgaorthm F'Déﬂéglfer — . cgrre.;ti.;.m
{&—1‘, 1 |A Mg 279.077 Feak Area  « | 3 Irtermal
(g__'i, 2 |A Ca227546 Peak Area 3 ) Standards
(g—'{, 2 |A K404.72 Feak Area 3 Intermal Stds
(;__1]. 4 |A HNab589.592 Peak Area 3 | Checks
(g_—'{, 5§ |A Fe 238 863 Feak Area 3

(gl—'{, E |A Mn 293305 Feak Area 3

(gl—'{, 7 |A Cu 324752 Peak Area 3

{&—1‘, 2 |A B 249677 Peak Area 3

(g__'i. 3 |A P213.617 Peak Area 1

(;__'i. 10 [A 5 181.975 Peak Area 3

(;__1]. 11 |A  Zn 213.857 Peak Area 3

Cw
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Narrow peak measured for P to eliminate Cu interference




Optima Delay Time and Manual
Integration and Read Times

- 3]
Settings Defing Elements

Spectral
‘ Settings

Purge Gas Flow " High
L] 1000. ] cong

Spectral Profiling Spectia o o0 Eqm o
i )
Resolution Womal £ ariable L Windows

Head Parameters S5et Manual Integration
Time[zec]

' Manual Element

=

Time [sec) [zec) Cancel
Mg 279.077 .00 0100
Ca 227 546 0.00:2 0100
K. 404.721 0.00:2 0100
Ma 589.592 0.00:2 0100
Fe 238.863 0.00:2 0100
Mn 293.305 0.00:2 0100
Cu 324 752 0.00:2 0100
B 249677 0.00:2 0100
P 213617 0.00:2 0100
5 181.975 0.00:2 0100
Zn 213.857 0.00:2

k. |
|ntedration FRead Time

Delay Time [zec)

Replicates
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conc[mg/L] 200.
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Calibration Standards
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Define
Standards

Calib Uitz and
Concentrations

Blank Uzage

E quationz and
Sample Uitz

[mitial Calibratiarn

kd uilkiline
Calibration

(;_—\. Calibration Units and Standard Concentrations

e PR R TE

O 1 |Mg279.077 gL - I'IEIII 300 GO0

O 2 |Ca 227.546 migdL 1500 3000 BO00

{g-_‘f 3 |K 404721 gL 20 ] 1000

O 4 |Ma 589.592 rngsL Irh Fis] 150

€% "5 |Fe238863  mal 50 100 2010

{g-_‘f E |Mn 293.305 gL 20 ] 100

O 7 |Cu 324.752 rngsL 4] 10 20

Cw 5 | 249677 ma/L 125 25 g

{g-_‘f q |P213.617 gL 50 100 200

O 10 (5 181.975 rngsL 2h ] 100

g 11 [£n 213857 migdL 28 ] 10

(;__’i.n

(g__‘i.-

@ -
1 a8

% S pectrometer 8_[, Sampler] . Process Calibration ¢ Checks| DK QC E
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Row of Samples Analyzed
SC-FAST Optima 5300

N

SC-2 autosampler shown




Injection Valve, Nebulizer, MiniChamber
SC-FAST Optima 5300

N

Six injections alternating blue, red, yellow colored sample solutions




Calibration SC-FAST Optima 5300
11 Elements in 7 Seconds

|=* Calibration Display

K 404.721

23k
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Mg 279.077
4M

0.0 conc[mg/L] [T

Calib Eq'n: Lin. Calc Int

2

P

v

w.0 conc[mg/L]
Calib Eq'n: Lin. Calc Int
Comr Coeff: 0999858

60000

0.0 conc[mg/L] 10000

Calib Eq'n: Lin. Calc Int
3 Comr Coeff: 0.999863

Cu 324.752
M

P

2

6.0 conc[mg/L]
Calib Eq'n: Lin. Calc Int
4 Comr Coeff: 0.999813

B 249.677
122k

150.0

1 Comr Coeff: 0.999623
Fe 238.863
2M

.0 conc[(mg/L] 200.0

Calib Eq'n: Lin, Calc Int

Mn 293.305
M

Pl

/

L]

-

.0 conc[mg/L]
Calib Eq'n: Lin, Calc Int
b Comrr Coefl: 0999608

100.0

"4

P

P

il

¢.0 conc[(mg/L] 20.0

Calib Eq'n: Lin, Calc Int
¥ Corr Coefl: 0999800

Zn 213.857

e

el

c.00 conc[mg/L]
Calib Eq'n: Lin, Calc Int
Comrr Coefl: 0.999738

5 Comrr Coefl: 0.999523

P 213.617
105k

e.0 conc[mg/fL]
Calib Eq'n: Lin, Calc Int
Comr Coeff: 0.999678

5 181.975
21k

g concimg/L] _100.0

(L8

466k

L]

il

e.0 conc[mg/fL]
Calib Eq'n: Lin, Calc Int
Comr Coeff: 0.999599

Calib Eq'n: Lin, Calc Int

10 Comr Coeff: 0.9393701




Calibration Summary
/ Second Method

Calibration Sumnary

Analyte sStds. Equation Corr. Coef.
Mo 279,077 3 Lin, Calc Int 0.99935348
Ca 227.546 3 Lin, Calc Int 0.9995349
K 404,721 3 Lin, Calc Int 0.995426
Na 589,592 3 Lin, Calc Int 0.999330
Fe Z38.863 3 Lin, Calc Int 0.999655
Mn 293,305 3 Lin, Calc Int 0.999738
Cu 324,752 3 Lin, Calc Int 0.999935
B 249.677 3 Lin, Calc Int 0.9999581
P 213.617 3 Lin, Calc Int 0.999320
3 181.975 3 Lin, Calc Int 0.999935
sn 213,857 3 Lin, Calc Int 0.999:514




/ Second Method—Stability

Ca Spectral Overlay 244 Samples
Blank, 1000, 3000, 6000 ppm each analyzed 61 times

ko, Examine Spectra

Examine = | [Data - | Lire = | Graph = |Mel:h-:u:|"r | Avg Replicate = | Rescale |
Analyte
Ca 227 546

227 478

wavelength [nm])
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/ Second Method—Stability

Boron Spectral Overlay For 244 Standard Solution
Blank, 1.25, 2.5, and 5 ppm each analyzed 61 times
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/. Examine S pectra

| Data - | Line = | Graph - |Methn:n:| - “.-“—‘-.vg. Heplicatej Bezcale |
Analyte
B 249677

249,619 249.713




Recovery
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SC-FAST Optima 5300 (7 second method)

Element Conc. (ppm) Recovery % Recovery
Mg 600 590 98
Ca 6000 5934 99

K 1000 968 97
Na 150 153 102
Fe 200 197 98
Mn 100 99 99
Cu 20 19.8 99

B ) 5.0 100

P 200 200 100

S 100 99 99
Zn 10 9.8 98
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SC-FAST ICPAES
High Speed Soil Analysis

= Breakthrough in
throughput and
accuracy for ICP soll
sample analysis.

= Full turnkey method
developed including
Installation for rapid
Implementation.

= Available with 2, 4, and
14 rack autosamplers.
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Standard SC-FAST

SC-FAST > 500 Samples Per Hour




