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Na emission with ICPMS 
tuned to “normal” 2.5% 
CeO+/Ce+ ratio

Na emission with ICPMS tuned 
with more robust conditions, 
1% CeO+/Ce+ ratio
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Adjusting the pH < 1 leads to simultaneous elution of elements of interest
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seaFAST S2 CASS-5 Determination, DRC, Preconcentration and Direct



seaFAST S2 NASS-6 Determination seaFAST S2 CASS-5 Determination

P = Preconcentration Mode
D = Direct Mode

P = Preconcentration Mode
D = Direct Mode

Washout Factors: Co, Cu, Zn, Cd and Pb

Washout Factors: Co, Cu, Zn, Cd, and Pb

F

Washout Factors: Co, Cu, Zn, Cd, and Pb Detection Limits in DRC & KED
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Preconcentration or Direct Mode
Direct mode
Hydride or Direct Mode (S3/SP3 only)
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seaFAST SP3

Preconcentration or Direct Mode
Direct mode
Hydride or Direct Mode (S3/SP3 only)



Hydride Mode: As Calibration Curve

Direct Mode: Cr Calibration Curve

Preconcentration Mode: Pb Calibration Curve



Direct Mode: Long Term Stability

Preconcentration Mode: Elution of 6 Elements at 1 ppb



Accuracy

Long Term Stability

Analyte Determined Concentration 
ppt (n=81)

Mn 55 84 ± 1

Fe 56 1933 ± 30

Ni 58 563 ± 14

Co 59 16.4 ± 0.5
Zn 64 61 ± 1

Cu 65 154 ± 3

Cd 111 42.7 ± 0.7

Pr 141 6.02 ± 0.07

Lu 175 5.5 ± 0.1
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sea  M5 Option
Syringe Sample Loading

seaFAST M5 :

16219

Description P/N

seaFAST M5 Option SFX-S11
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Detection Limits in DRC and KED

R2

R2

seaFAST S2 NASS-6 Determination

Washout Factors: Co, Cu, Zn, Cd and Pb

R2

seaFAST S2 CASS-5 Determination

P = Preconcentration Mode
D = Direct Mode

P = Preconcentration Mode
D = Direct Mode •
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ICP-

ppt

TDS MS

TDS

SeaFAST SP2

6mL
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t

Santa Barbara, HR-ICPMS, ppt

Fe 85 ± 2

Co 5.7 ± 0.1

Ni 256 ± 4

Cu 78 ± 1

Zn 97 ± 2

Pb 8.4 ± 0.1

Results for GSC determined 
against GSP standard 
additions calibration.

  

R2 = 0.99995

a b

a

b

OTRA
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SeaFAST MS
S

A sub-ppt standard addition 
calibration prepared by 
auto-spiking a DI water 
sample, background 
subtracted.

Automatic standard addition calibrations in GSP for Co and Fe, n
o blank subtraction.

R2 = 0.999

R2 = 0.999 R2 = 0.999

a b

Consensus Value seaFAST HR-ICPMS seaFAST Q-ICPMS

Fe 38 ± 2.3 38.1 ± 0.5 37.2 ± 0.6

Co 2.74 ± 0.3 2.58 ± 0.05 2.89 ± 0.04

Ni 516 ± 16 519 ± 7

Cu 148 ± 7.2 138 ± 2

Zn 496 ± 23 505 ± 4 488 ± 7

Ag na 2.6 ± 0.2 2.4 ± 0.2

Pb 5.88 ± 0.6 5.2 ± 0.1 5.70 ± 0.02

Determined Concentrations, 
HR-ICPMS (ppt, n=5)

Determined Concentrations, 
Q-ICPMS (ppt, n=5)

Detection limit, 
Q-ICPMS, (ppt, 3 , n=10)

Fe 10.1 ± 0.3 15 ± 2 0.7

Co 0.58 ± 0.05 0.04

Ni 147 ± 1 0.7*

Cu 36.1 ± 0.6 0.6*

Zn 2.6 ± 0.4 0.6

Ag 0.12 ± 0.04 0.02

Pb 13.7 ± 0.4 13.5 ± 0.3 0.04
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1000

Fe Co Ni Cu Zn Ag Pb

D1 Consensus seaFAST HR-ICPMS seaFAST Q-ICPMS

SLEW-3 SRM Comparison

Reference (ppt) seaFAST Q-ICPMS (ppt)

Ag 1.93 ± 0.1 1.92 ± 0.08

g D

aFAST
 

J. Anal. At. Spectrom., 2002,17, 88-93

SeaFAST MS SeaFAST MS 1
i u S 1 30

MS

S / Zn
MS

Zn g S

*HR-ICPMS
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seaFAST SP3

6 1ppb  6 1ppb  

  Sample Introduction for ICP | ICPMS

Analyte Determined Concentration 
ppt (n=81)

Mn 55 84 ± 1
Fe 56 1933 ± 30
Ni 58 563 ± 14
Co 59 16.4 ± 0.5
Zn 64 61 ± 1
Cu 65 154 ± 3
Cd 111 42.7 ± 0.7
Pr 141 6.02 ± 0.07
Lu 175 5.5 ± 0.1
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100%

 Preconcentration or Direct Mode
 Direct mode
 Hydride or Direct Mode (S3/SP3 only)
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