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Spectral Interferences

What are spectral interferences?
* Produced when emission spectra from matrix components overlap with those of the analyte/s
* They result from interactions between components in the sample and the sample matrix

* The severity of the interferences is dependent on the analyte wavelengths being used




Spectral Interferences

Examples
» Background shift (flat, raised or lowered baseline)
» Background shift (sloped baseline)
* Partial peak overlap
* Full, complete peak overlap




Spectral Interferences

Do you need to correct for these? 0 2)
- Spectral interferences alter the Q P
magnitude of the signal that reaches O O e g e
the detector O b

- The magnitude of the signal is related
to the concentration present in the
sample

- If the signal increases/decreases as
a result of an interference, the

iInstrument will produce an incorrect
concentration

Correcting for interferences — probably a good idea!



Tackling Spectral Interferences

Use One or More Correction (IEC) Factors
» Just follow these simple steps:
- Identify all elements that have interferences
- Identify all elements that are causing interferences

» Use carefully-prepared solutions to allow the
iInstrument to measure the spectral overlap and
calculate an accurate IEC factor

» Repeat process for each interference that must be
corrected

» Re-calculate all IEC factors if any conditions change
(plasma parameters, sample matrix, analyte mixture)

Isn’t there another way to correct for interferences?



Tackling Spectral Interferences

Use Careful Background Point Selection
» Background correction should mimic shape of background emission

 Avoid overcorrection or correction on a nearby emission peak




Tackling Spectral Interferences

Use Careful Wavelength Selection

- Careful wavelength selection — ideally, interference free!

» Element Finder plug-in for Thermo Scientific™ Qtegra™ ISDS Software
* Automatically selects interference-free wavelengths
* Eliminates interferences before you know they exist




Spectral Interference Example

Analysis of Cd

* Where do we want it?
« Rechargeable NiCd batteries

« Paint pigments (“cadium yellow” or “cadmium red”)
* He-Cd lasers

« Corrosion-resistant plating materials

* Where don’t we want it?
 Airborne particles

Drinking water

Fruits/vegetables grown in Cd-contaminated soil

Rice grown in Cd-contaminated fields

Food oils




Analysis of Cd — Theory

Thermo




Analysis of Cd — Reality

| Non-linear calibration

/ curve?!1?!
|

||||||||||

) 1.5 PPM?
That’s too high!

\ QC standards

don’t pass?!?!

iCAP 7000 SERIES
1CP Spectcometer
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Analysis of Cd — What Happened?

Intensities
Details

P En Cd 226.502 {449} (Axial) |

— Blankk — Sid1
20""!""!'"'!""!""!""!

- Wavelength Scan of a

Multi-Element Standard | 5 ; 5 ; 5 ; _
D R ................... .................. ................... ................... ............ i

- Single-Element Standard

Containing Fe 10 __ ............... .................... .................... .................. ................... ................... ............ _

Intensities (10+3)

v

226.48 226.49 226.50 226.51 226.52 226.53

L C C R
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Addressing Interference on Cd
ﬁ\) Element Finder

Use this method to determine the best combination of
\_h lines based on your element selection

_@@. mmmusnm; | Here’s How Element Finder Helps:

| — Blank —— Std1 —— Fe 200 |

20 T 1. Hey! You have an interference!

| 2. It's probably from Fe!
/ 3. What do you want to do about it?

1. Calculate an IEC? — not recommended!

-
(6)]
|

2. Find an alternative wavelength? Let me

Intensities (107 3)
o

help you!
5 -
4. Cd has a strong emission wavelength
at 214 nm; Fe doesn’t emit there — try
0 ' == that one!
226.48 226.49 226.50 226.51 226.52 226.53
L ] J Jefel [ [rR] | | |
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Another Spectral Interference Example

 Analysis of B in a high Fe sample matrix — asymmetric peak for boron at 249.773 nm

* Clear interference on boron peak (visible at 249.780 nm and 249.790 nm)

LB EEY
Wanvelangh
4000 T——— . —— — —— —— —f— — 24979
1 : : : : : : imensity
3500 - - : : . .
3000 & - -
] : Corrmcind Peal
. 2500 3 f 2M28
b 1 e
@ 2000 3 - 23343
£ 1 W=
] . L=t Background
1000 & -:
T 2845
500 - Right background
] 3014
1 b4t -ttt
249.74 249.75 249.75 249.77 249.78 249.79 249.80

13



Manual Interference ldentification

Analyze three solutions:

1. The sample
2. A single element solution of the analyte at the concentration in the sample
3. A single element solution of the suspected interference at the concentration in the sample

« [If this is not the interfering analyte,
: : (Details
further an.aly5|s. might be needed 258 | P e e, -]: -
to determlne thls | — 1ppm B — 100gpm Fz —— ippm B 100 ppm Fe| e
- Measure the interference to e
calculate a correction factor £ ol e
Ewnn— fussgs S
OR -
- Select an alternative wavelength | **7 =~ : : : Rewan
that |S free from |nterferences ’ 249 74 24975 249 76 249 77 24978 24979 243 20
L | clc R
ThermoFisher
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Automatic Interference ldentification

Wavelengihn suggeited for Rnalyte Elerments that bre tusted B0 pouwr snakyss

5 - - Fuanilabde Ieasune
aniertaty 1

* Boron interference automatically
detected and identified!

135 4 000000 Autaenatic Interference withe Fe, 240782 Interfer
135 20000000 Aurtamatic Mo Hadial Interference wathe Fe 2400653 Interfer

451 15000000 Autasnatic Vs Radial
451 THD0D Awtomatic Mio Radial Interference withe Fe 208412
454 EE0000| Automatic H Radial
dE4 Zo0D00| Aurtomatic Mo Radial
455 73000 Automatic M Radial

B0°1043 | Available for
_— analysis?
NO!
& dE1nad-
= 10°10~3+
el fu Lok B
LIr10% 34

249.773
Wavelength (nm)
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Automatic ldentification — Additional Interferences Found!

Wavelengths suggested for Anakyte Elements that ane suited &0 your anabysis

Awmilable Measure

Warvelength e Intermity Meledenre for anabysis Mode

B 243773 135 4000000 Automatic : Fadial Interference with: Fe, 249,782 Interfer . ]
e 249675 135 2/000,000 | Automatic Radial Interference with Fe, 200.653; Interfer €€ Avallable fOI’ analySIS?
[ Araiyte 208959 1) 1500000 automatic  VE) Radial <€
JOEEDE 451 T50000 Autocenatic 0 Eusdieal Interference withe Fe, 208412 |
182641 184 660000 Automatic | Radial Q‘ES|
152591 4=4 200000 Autocmatic Mo Eadlial ’
151837 485 73000 Asureenatic Fashal

2.5°10*3

20710+ 3

Entemsities

1.5"10~3

1.0°10~3

245678
Wavelength (nm])
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Automatic Interference ldentification

Wavelengtha suggested hor Analyde thements that sre turbed 1o your anadyis
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Waree '.-l_'rH:J it

249773
2490678
0I5
2EEI3
122641
1E259]1
181437

Imtenaty Preferance

TEO00 Automatic

Hegeaelabde
for anabmes

beasiine
blode

Inferference withe Fe 245 702 Interfer
_]n::rf-rreﬂn: withe Fe 3‘9.5&5_‘[*1!:{1’:1’_

Inferference wathc Fe 208412

La®10*3
L1043
LO=10m3
0102

G010~ 2
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Final Spectral Interference Example

Trace Elements in Pentanol
* Multiple interference challenges

1. Physical
+ Differences in nebulization and/or transport
efficiency between the standards and samples
2. Chemical

* Differences between the behavior of standards
and samples when in the plasma

- Easily ionized element (EIE) effects
* Plasma loading
3. Spectral
« Atomic emission overlaps from other elements in the sample

* Molecular emission from solvent
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Final Spectral Interference Example

Trace Elements in Pentanol

 Multiple interference challenges

Q Physic@

 Differences in nebulization and/or transport
efficiency between the standards and samples

Q Chemical

» Differences between the behavior of standards
and samples when in the plasma

- Easily ionized element (EIE) effects
* Plasma loading

@ SpectraD —_—>

- Atomic emission overlaps from other elements in the sample
* Molecular emission from solvent
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Full Frame of Pentanol Sample

R (¥ (0012 SR 22—

* Emission from other analytes

« Emission from sample contaminants

D) 341 {101)

@33“_’5“3230{‘3*042 108) » Molecular emission from solvent (CO, CO,, CN)

: ans 610( 259 940 {130
Sl 251611¢

Co 238.892 {141)
4 334.941 {101)
Cu 324’754{ 02}1” ] -1
" . Be313.042{108)
e 9 -

G288 M " Mg.279553 (121)




Spectral Background

 Vanadium wavelength scan

Interferences for \V 309.311 {109} (Rai

| -
V309.311 {109} (Radial) || low | Possible Symbol Line State Intensity
Cd |3092%4 100000
| = low =— ngh =—— spike | Wevelength Interferences Se 309248 | 1l 112500
MG e pn LA Zm o o g Ty | B Ao | 5% o o o Mo mo L v
- IR I P s N A iy T [
A B R e e \ e
: : i : : : : : — Na 309273 |l | 6188
25..._ ....... ,, ....... , ...... ........ s ol Nd 309273 " 1m
: : : : : : : Correciad Peak A |309284|1 |0
g N R A L, A S R 43752 Sc |309288 |1 18750
e = Nd  |3082%2 (I |0
Mg | 309298 |1 |277778
B e s N e R s e 46897 Mo 309299 1| 2037057
B 1 Average Background U 309301 |l | 8000
IR U WL Lo 4 B e M I 3NS5 Th  [303305 |11 | 12000
| Left background V. |3083m N 2500000
_____ N N e ) s 5, 33%32: :n ;;sgoo
: e} Sl ; 2793 Mn | 309335|1 |5185
30900B 30920 | 30930 30931 30932 30933 30934 30935 U 309.337 2500
Ar 0934 |0 |37
~ 1~ T W 30935 || 1500
L] / cle RIRT
7\ Os | 309359 |1 | 9310
V V
ThermoFisher
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Pentanol Results

» Successful tactics to address interferences
* Results: Good precision and accuracy, and spike recoveries ~100%

EIL':T;ZEZ?: View | Concentration Gr::::{r?aiiﬁﬁlr:g Spike E:;: overy E:Eﬁ?:g:;sr ?:f

(nm) kg) the Spike (%)
Ag 328.068 Radial 247 2.45 99.2 1.6 iE
Al 167.079 Axial 2.47 2.82 114.2 0.2 1.4
As 189.042 Axial 2.49 2.58 103.6 0.2 7.6
Ba 455.403 Radial 247 2.53 102.4 1.8 0.3
Ca 393.366 Radial 2.47 2.46 99.6 1.9 0.2
Cd 214.438 Axial 247 2.69 108.9 0.3 0.3
Cr 267.716 Radial 2.47 2.48 100.4 1.6 4.8
Cu 324.754 Radial 247 2.41 97.6 2.0 24
Fe 238.204 Radial 2.47 2.50 101.2 1.6 4.8
Hg 184.950 Axial 2.48 2.59 104.4 0.6 2.6

K 766.490 Radial 2.47 2.4 976 2.4 55

V 309.311 Radial 2.47 2.46 < 99.6 > 1.7 2.1
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Kick Interference to the Curb for Successful ICP-OES Results

« Thoughtful method development will ensure that physical, chemical and spectral interferences are
identified and corrected

« Wavelength scans and full frame images (captured in seconds) will help illustrate nearby emission
from other analytes and sample matrix components and the solvent

- Background shifts and nearby spectral interferences can often be addressed with careful
background correction

« When background correction is insufficient on its own:

« Spend your valuable time and lose productivity calculating IEC factors
OR

« Let Element Finder identify possible

interferences and automatically select
alternative wavelengths
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