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How to overcome unexpected interferences and
accelerate environmental analysis using ICP-MS

Weimin Yang, Sabrina Antonio, Bhagyesh Surekar, Daniel Kutscher
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 Brief background on Thermo Scientific ICP-MS history

« What are the key aspects making ICP-MS a key tool in many applications and regulated methods?

« Recent trends in single and triple quadrupole ICP-MS

2 weimin.yang@thermofisher.com | August 1-5, 2022
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Thermo Fisher Scientific > 35 years of ICP-MS experience

: 4 S = |7
e | . 'ﬁ‘llllM
* Quadrupole ICP-MS « High Resolution ICP-MS . Trlple Quadrupole ICP-MS
15t commercialized Q-ICP-MS - 1Stroutine HR-ICP-MS - Added in 2017 with a strong
in 1983 introduced in 1994 focus on combining superior
5t Generation of single - Following instrument interference removal and ease
quadrupole ICP-MS generations with significantly of use in a compact system
instruments iImproved performance and - Bringing TQ-ICP-MS into

extended dynamic range applied analytical testing labs

weimin.yang@thermofisher.com | August 1-5, 2022
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Advantages of TQ-ICP-MS over SQ-ICP-MS

13 26.982

Al

Aluminium

Better Interference Removal Better Sensitivity and LOD’s Option to increase productivity
* Overcome false positives — Always an + Take on new challenges — Analysis of * Reduce sample turnover times —
interruption to the daily workplan and a emerging contaminants Provide right answers faster

significant cost as well
 Simple method development — Easy and

* More confidence — Sometimes there is straightforward to leverage new

*  Open up new options — future proof your
more than “less than” technology from day 1.

laboratory today

There are good reasons for TQ-ICP-MS in a busy laboratory

4 weimin.yang@thermofisher.com | August 1-5, 2022
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Where do spectral interferences form?

* In the argon plasma
- High temperature environment (6,000 — 8,000K)

- Ar ions formed and react with sample matrix components
(O, CI, H, Na etc.) to form polyatomic species

- Plasma is hot enough for elements with low enough
second ionisation potentials to lose a second electron and
become doubly charged

* In the sampling interface

- Steep temperature gradient in the boundary layer
between the plasma and the cooled sample cone
induces recombination reactions

- Temperature drop between the sample and skimmer
cone can also lead to recombination processes

5 weimin.yang@thermofisher.com | August 1-5, 2022
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How much better is a TQ-ICP-MS?
Isotope | Abundance

Isotope Abundance
As P [9%]

0.25

Isotope | Abundance
Manganese
55Mn

SAs 100
Vanadium 51/ 99 75 Arsenic
Main S4E@lH+ 39K16Q)* Main (*OAr35ClI*, 40Cas>Cl*)
interferences (37CI¥“N™*) Other 59C o160+
interferences 10N+, 150G m*++

They are monoisotopic or quasi monoisotopic!

6 weimin.yang@thermofisher.com | August 1-5, 2022
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How much better is a TQ-ICP-MS?
Isotope | Abundance

Isotope Abundance
As P [9%]

0.25

Isotope | Abundance
Manganese
55Mn

SAS 100
Vanadium Arsenic
o1y 99.75
Main S4E@lH+ 39K16Q)* Main (*OAr35ClI*, 40Cas>Cl*)
interferences (3’CIANY) Other 59C o160+
- IDL interferences 10N+, 150G m*++
: 9 times better
20 times better
Improvement JnfEI@ e Imprcl)[\zle_ment 10 times better
Sensitivity : : Sensitivity 41 _ e
times higher Sensitivity - -
Improvement Lo es elee Improvement g Improvement 6 times higher

Increase in sensitivity and a more significant decrease in detection limit leads to a
significantly better signal-to-noise ratio!

7 weimin.yang@thermofisher.com | August 1-5, 2022
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Accurate analysis of arsenic in presence of REE

Problem Statement

REE elements easily form M** ions, interfering with elements m/z 70-88.

KED mode typically enhances these interferences
Solution: Mass shift As and Se using O,

Other interferences: 21Zr*, 94.96Mo*, if present in the sample

150Nd+’ 15OSm+
o \

PAST IASO*

150N 2+, Olz7y+
1508m 2+

8 weimin.yang@thermofisher.com | August 1-5, 2022
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Arsenic analysis

100 mg-L* Ca, 5% 0.06 0.00 KED is suitable, but not capable to eliminate all
HCI ' ' Cl based interferences

10 pg-Lt REE Mix 1.05 0.00

. | 100 ug-LL REE Mix ~ 11.97 0.00

R e 'ﬁ.‘, '\‘C" (ﬂ ,_1-:‘- e 4 |‘ b~‘."\ : ..-.
IR L NI A T AR AT Py

O2 IS effectlvely removmg polyatomlc and other mterferences in particular doubly charged ions of v
the REE g

Why |s it not Wldely used on smgle quadrupole ICP MS instruments?

s S

[ - ~_’. i < . N Ny W l-_k
3 b

3
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Arsenic analysis

100 mg-L* Ca, 5%

Hel 0.06 0.00

10 pg-L* REE Mix 1.05 0.00

100 pg-Lt REE Mix  11.97 0.00
0.5 mg-L?t Zr 0.00 0.00

0.2

0.02

0.04

ThermoFisher
SCIENTIFIC

KED is suitable, but not capable to eliminate all
Cl based interferences
SQ-0O, shows a significant bias

KED shows expected false positive result

SQ-0, is less effective compared to TQ-O,

No mass filtration in Q1 leads to a completely
wrong result in SQ-O, mode

10  weimin.yang@thermofisher.com | August 1-5, 2022
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What went wrong — Survey Scans in SQ-O, Mode

0.5 ug-LtZr 100 mg-L* Ca, 5% HCI

Samples

Samples

|
1 : : 400 +

CaO*

T N

g o

50 60

v u L ]
70 80 90 100 110
Mass [u]

300 oo

w
o

Intensity [cps] (1046)
Intensity [cps] (1046)

100 Lo

ST ORI L ST SN

110 120 130 140 150 160 40
Mass [u]

Bias through unreacted °'Zr Bias through side reactions of Ca with O,

11  weimin.yang@thermofisher.com | August 1-5, 2022
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What causes the complication...

* Reactive gases can provide additional means for interference removal for difficult elements
- Sulfur, phosphorous etc.

« The reality in a complex sample is usually quite different

KED mode - b Reactive mode
Positive bias potential between CRC [ Negative bias potential between CRC and
and quad (3V) quad (5-7V)

All ions are accelerated through the CRC

Species are slowed down and all _ :
and may react with what ever gas is used!

polyatomics are removed

Some ions can cause signficant problems,

This includes ions you normally don't although not an obvious interference

worry about...

+ 3V

12  weimin.yang@thermofisher.com | August 1-5, 2022
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Accurate analysis of arsenic in presence of REE
I[AsO]*
[ ssonges, sogmes
. rf’/ ’ « Solution is TQ-ICP-MS:
Q3 setto \ - Control ions entering the cell using Q1
production mass \\ | . Use 0, to efficiently convert As and Se to AsO and SeO in Q2
‘ - Selectively detect AsO free from REE** interference, using Q3
75As+ > S ASO]" v Better interference removal reduces false positives
Q2 filled with ' v Sensitivity and LOD are improved

reactive gas (O,

— —

150N d+ 150Sm*,
NZr*
Qlsetto /4
analyte mass
Application Note Application Note  Application Note
75A o+ 43285 44417 44429
As Sediments Sea Water Drinking and

surface waters

13  weimin.yang@thermofisher.com | August 1-5, 2022



. . ThermoFisher
Water Analysis using ICP-MS

Water Samples

P =1 T

Drinking Water Surface Water Waste Water Sea Water

Increasingly difficult to analyze

Increasing amount of TDS: < 100 — 35,000 ppm

Changing Composition: dissolved organic matter, salts, particles etc.

Changing Elemental Composition: Na, K, Mg, Ca, Fe, ...

14  weimin.yang@thermofisher.com | August 1-5, 2022
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Adding rare earth elements as emerging contaminants

Dmm— e e T —— 1 —— —

_F.Q_EE'S are of h‘iahimportance In high technél_ogy produE:ts
- Electronic devices

- Batteries

Medical applications
Contrast agents in MRT

- Impact to the environment
- REE’s are increasingly found in surface waters like rivers, especially around hospitals

¥ U I 7 S o
£ T D

Science ofthe Totsl Environment 687 (2019) 1401-140E

Part B 171 (2020) 105922

Spectroch

Contents lsts avalable at ScienceDiroct

Contents lists available at ScienceDirect

Contores lsts available at

Science of the Total Environment

Applied Geochemistry

Spectrochimica Acta Part B

journal homepage: wwuw.elsevier.com/locate/scitoteny.

journal homepage: www.elsevier. com/locatalapg sachem

Journal homepage: www.elsevier.comlocate/sab

Anthropogenic gadolinium in tap water and in tap water-based
beverages from fast-food franchises in six major cities in Germany

Katja Schmidt ', Michael Bau, Gila Merschel 2, Nathalie Tepe®
1,287 remen, Germary

High-technology metals as emerging contaminants: Strong increase of
anthropogenic gadolinium levels in tap water of Berlin, Germany, from
2009 to 2012
N .

Direct determination of rare earth elements in natural water and digested )
sediment samples by inductively coupled plasma quadrupole mass £
spectrometry using collision cell

G. Trommetter, D. Dumoulin®, G. Billon

Uni. 1, ONRS, UMR 8576 - LASIRE - LAlkrescre de Spcscpie sk Insracios, s Rt ¢ Piovsensemrs, F 59000 L, Frm:

HIGHLIGHTS GRAPHICAL ABSTRACT

Anthropogenic Gadohnium igrigicl-

ARTICLEINFO
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Challenges with the analysis of rare earth elements

« Are there any?

La Hg Tl At
-----

Very low concentrations in nature, therefore background contamination is normally negligible
Mass range between 140-180 is usually free from interferences and offers high sensitivity
Rare earth elements form oxides quite easily, allowing to use reactive mode for even better sensitivity!

* Rare earth elements do interfere on other elements, but also amongst themselves!

16  weimin.yang@thermofisher.com | August 1-5, 2022
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Challenges with the analysis of rare earth elements

. 100000

Barium e.g. Europium BaO* :; |
Cerium Gadolinium CeO* _;100-0

Neodymium e.g. Terbium NdO* %10_0

Samarium e.g. Erbium SmO* § I
Gadolinium Ytterbium GdO* e I T w = ok e
§ . Sm concentration in pg-L
v 188Er is the most abundant isotope (33.60%)
R

v Although 1°°Nd and °°Sm are not the most False positive results could be obtained for 166Er in
abundant isotopes of both elements, presence of less than 10ug-L* of other REE"s
significant interferences can be observed (here Sm) when measured in KED mode

when using KED mode

17  weimin.yang@thermofisher.com | August 1-5, 2022
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Challenges with the analysis of rare earth elements

Potentially
L

4
Barium e.g. Europium BaO* or 148Nd180*, 148Sm 180,
\ | f‘t)/ 150Nd160*, 150§ m160*
I iNi + \ 134R 416+
Cerium Gadolinium CeO setto production || Ba'60,
Neodymium e.g. Terbium NdO* mass (m/z 182)

Samarium e.g. Erbium SmO*

Gadolinium Ytterbium GdO*
filled with 166+ > 182[ErO]*
reactive gas (O,)

v 188Er is the most abundant isotope (33.60%)

134 Ba* 148, 150§
v Although 15°Nd and 1%°Sm are not the most ° it [ /N
abundant isotopes of both elements,
significant interferences can be observed s
when using KED mode

18  weimin.yang@thermofisher.com | August 1-5, 2022



Adding REE analysis to a novel ICP-MS me

» Collection of different surface waters in and around
Bremen

Broad range of TDS and other content

« Method Development
Optimize for throughput conscious laboratories
Straightforward definition, yet full interference removal

* Preliminary Validation
River sediment CRM
River Water CRM
Spike recovery

19  weimin.yang@thermofisher.com | August 1-5, 2022
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Instrument configuation and sample preparation

Thermo Scientific™ iCAP™ TQe ICP-MS

| Nebulizer | Borosilicate glass, 400 pL-min-t
Quartz cyclonic, cooled at 2.7 °C
2.5 mmi.d., quartz
sl _ Nickel sampler and nickel skimmer cone
Interface : ,
with robust insert
1550 W
1.04 L-min‘t
TQ-0,
— 100% O,, 0.34 mL-min-*

Sample uptake and wash 55 sec each
Total analysis time 2 min 50 sec

FERPPEERRERENC |

AN

Water samples were acidified and filtered
BCR-2 was digested (introducing a 2,500 times dilution)

(\

20  weimin.yang@thermofisher.com | August 1-5, 2022



Method Development — Single Mode Analysis

91[Aso]+

Q3 set to

product ion mass

Q2 filled with
reactive gas (O,

Qlsetto

analyte mass

4

150N d++, 150Sm++

/

SAStT = 91[ASO]+

150Nd+, 15OSm+
9lzr+

/

75As+

21  weimin.yang@thermofisher.com | August 1-5, 2022

182[Er O]+
A

HE

e

166Er+

148Nd 180+’ 1485m 180+’
150Nd 160+’ lSOSm 160+
134B a1602+

166+ > 182[E|’O]+

134 Ba+ 148, 1508m+
’ y
148, 150Nd+

ThermoFisher
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BMo160* forms
higher oxide

products such as
MoO,

95M0+

111Cd + 95M 0 160+



Method Development — Single Mode Analysis

67[\/0] +
A

35C|160+
\E/
Q3setto ||

product ion mass li

Q2 filled with VS HVOor
reactive gas (O,

35, 37C|+ 677n

/

Qlsetto

analyte mass

51v+’ 35C| 160+

22  weimin.yang@thermofisher.com | August 1-5, 2022

23Na
'y

23Na+

Na shows no
reaction with O,

All ions with

lower and higher
mass

44Ca+

ThermoFisher

SCIENTIFIC

44Ca+ > 0[Ca0]*

All ions with
lower and higher
mass, e.g. °Ni
and %8Sj



Let’s have a look at throughput

Sample Measurement time for a full quantification
Uptake >

1CP. O, for As, NH; for V,
per sample

Wash

TQ-ICP-MS

= gas switching time

v' Measurement time per sample reduced at no significant expense on performance
v Improved detection limits for a series of elements
v’ Confidence that all interferences are under control

« Often, combinations of different cell gases are used for improving on key analytes on a single
guadrupole ICP-MS

« However, every gas switch is adding extra time to the method

23  weimin.yang@thermofisher.com | August 1-5, 2022



Method Development — Single Mode Analysis

Single mode analysis using TQ-O, mode enables
- Straightforward method development

- Improved interference removal for key analytes (e.g. V, As, Hg etc.)
reducing the impact of false positives

Advantages:
- Reduced method runtime allows to increase laboratory productivity

Reduced sample turnover times Increased throughput Increased return on investment

@ |I|I $

4 L} L]
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Results — Rare earth elements in Columbia River Basalt

MDL [pg-L-] incl. DF Measured [ug-g]

Analyte and mass

139 a as *°La.*®0 at m/z 155
140Ce as 140Ce.180 at m/z 156
141Pr as 141pr.1%0 at m/z 157

146Nd as 146Nd.1%0 at m/z 162

149Sm as 49Sm.1%0 at m/z 165
153y

157Gd as 1°Gd.1%0 at m/z 173
159Th as 159Th.*®0 at m/z 175
163Dy as 163Dy.1%0 at m/z 179

165Hp as 1%°H0.1°0 at m/z 181
168Er as 166Er.1%0 at m/z 182

169Tm as 1%9Tm.%%0 at m/z 185
172yp
175 u as 175Lu.1%0 at m/z 191

0.001
0.001
0.001

0.002

0.001
0.0003
0.001

0.001
0.001

0.0003
0.0003
0.0003

0.001
0.0003

26 £0.5
S5 as Al
7.0+0.2

301

6.9+0.5
21+0.1
7.1+0.1

1.10 + 0.03
7.1+0.2

1.45+0.05
42 +0.3
06+0.1

3.7+0.2
0.55+0.02

ThermoFisher

CRM consensus values

[Mg-g7Y]
25+ 1

532
6.8 +0.3

28+ 2

6.7+0.3

20+0.1

6.8 +0.3
1.07 £ 0.04

1.33 +£0.06
0.54

3.5+0.2
0.51 +0.02

Excellent recovery with certified concentrations and sub ng-L detection limits for REE"s
enabling sensitive and reliable analysis at ultra-trace levels

25  weimin.yang@thermofisher.com | August 1-5, 2022
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Results — Other elements in SLRS-5 CRM

Analyte and mass (as
m/z)

MDL [ug-L-]

SLRS-5 [pg-L]

SLRS-5 CRM value
[ug-L]

ThermoFisher

SCIENTIFIC

Concentration range in
water samples [ug-L1]

©
o
)

23Na

27A|

N
2|52
Hlll

44Ca as 44Ca.1%0 at 60
51V as °1\V.160 at 67
52Cr as °2Cr.160 at 68

SAs as °As.160 at 91
80Se as 80Se.160 at 96
89Y as 89Y.160 at 105
%Mo as 98Mo.160 at 114

111Ccq
121gp
238 as 238U.160, at 270

| SWasSVIf0at67
| %Cras ®Cr.1%0 at68
| "SAs as SAs.1%O at 91
| ®Se as ©Se.lf0 at 96 |
| Y as ®Y160 at 105
| °®Mo as *Mo.1°0 at 114
| wcd
| sh
23U as 23U 1°0, at 270

0.006
13.3
3
0.3
2.1
12.9
0.002
0.012
0.005
0.57
0.024
0.3
0.048
0.0038
0.0041
0.0009
0.0082
0.002
0.0016
0.0016
0.0003

0.004 + 0.005
5,374 + 98
2,443 + 110
50.1+6.0

822 + 60

10,060 + 380

0.291 + 0.020

0.199 £ 0.021
4.21 +0.28
93.5+2.8

0.495 + 0.038
18.7+ 1.8
0.89 £0.018
0.389 +£0.03
0.09 £0.02
0.11 + 0.006

0.5+0.1

0.005 +0.001

0.0069 + 0.0012

0.29 +0.02
0.100 + 0.003

0.005*
5,380 + 100
2,540 + 160

49.5+5.0
839 + 36
10,500 + 400
0.317 + 0.033
0.208 = 0.023
4.33+0.18
91.2+5.38
0.476 £ 0.064
174+1.3
0.845 + 0.095
0.413 £ 0.039

0.5*
0.0060 + 0.0014
0.3*

0.1*

0.003 - 0.07
10,972 - 110,328
3,332 - 35,128
0.002 - 0.2
2,216 - 19,681
18,100 - 48,082
0.36 - 0.92
0.09 - 0.46
0.16 - 519.8
50.1-1,051
0.82-1.93
0.77-127.02
3.8-163.3
0.06 - 1.08
0.04-0.12
0.01-0.77
01-1.2
0.004 - 0.019
0.001-0.031
0.029 - 0.31
0.014 - 0.596

Excellent recovery with certified concentrations for all elements!

weimin.yang@thermofisher.com | August 1-5, 2022
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Results — Other elements in SLRS-5 CRM

Analyte and mass (as
m/z)

SLRS-5 CRM value Concentration range in

| -1
MDL [pg-L~] [ug-L] water samples [pg-L]

SLRS-5 [pg-L]

27

9Be 0.006 0.004 + 0.005 0.005* 0.003 - 0.07

13.3 5,374 + 98 5,380 + 100 10,972 — 110,328
3 2,443 + 110 2,540 + 160 3,332 - 35,128
0.3 50.1 + 6.0 49.5+5.0 0.002 - 0.2
2.1 822 + 60 839 + 36 2,216 - 19,681

44Ca as #4Ca.'%0 at 60 12.9 10,060 + 380 10,500 + 400 18,100 - 48,082
0.002 0.291 + 0.020 0.317 + 0.033 0.36 - 0.92
0.012 0.199 + 0.021 0.208 + 0.023 0.09 - 0.46
0.005 4.21+0.28 4.33+0.18 0.16 - 519.8
0.57 93.5+2.8 91.2+5.8 50.1 - 1,051
0.024 0.495 + 0.038 0.476 + 0.064 0.82-1.93
0.3 18.7+1.8 17.4+1.3 0.77 - 127.02
0.048 0.89 + 0.018 0.845 + 0.095 3.8-163.3
0.0038 0.389 + 0.03 0.413 + 0.039 0.06 - 1.08
0.0041 0.09 + 0.02 - 0.04 - 0.12
0.0009 0.11 + 0.006 - 0.01-0.77
0.0082 0.5+0.1 0.5* 0.1-1.2
0.002 0.005 + 0.001 - 0.004 - 0.019
0.0016 0.0069 + 0.0012 0.0060 + 0.0014 0.001 - 0.031
0.0016 0.29 + 0.02 0.3* 0.029 - 0.31
0.0003 0.100 + 0.003 0.1* 0.014 - 0.596

Samples covered a broad range of matrix load (~ 20 mg-L* to > 200 mg-L1)!

weimin.yang@thermofisher.com | August 1-5, 2022
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Robustness

« Typical parameters characterizing robustness: Internal standard and QC reoveries!

LN e 71Ga | 71Ga (M-TQ-02) 115In | 115In (M-TQ-02) 2098 | 2098i (M-TQ-02) | %

200 [ o 71Ga|71Ga(M-TQ-02) ©  115In| 115In (M-TQ-02) 209Bi | 2098i (M-TQ-02) |
S :
3100 -T-m- ----- -:-------O ----- %-- ------------------------
2 Sectc T o e o ) o R == eechn
2z g, . 2 B o R e p S o e R B B0 _Bm E&m Bn E 6
é --ioidait,}jcpﬁ---o--m%—o---- Otal--loﬁ-gxhoo--uad::-----ca-----Ef-%----g:i‘—%f-m--

197 samples analyzed in approx. 10 hours
< : : >
0 t T 1
0 50 100 150
Sample Number

 Internal standard recovery well within 80-120% in a 10 hour long sequence
« Quality control samples (CCV) (every 20 samples) did read out with £ 3 %

28  weimin.yang@thermofisher.com | August 1-5, 2022



ThermoFisher

Let,S recap SCIENTIFIC

Full intereference removal accomplished for all analytes
- Good agreement between certified concentrations for both certified reference materials
- No false positive results observed for As and Se in BCR-2

+ Consistent internal standard and QC recovery throughout a 10 hour sequence
- Collected water samples were significnatly differnet in total matrix content and composition

- For example, the concentration for calcium varied between 11 and 110 mg-L%, up to 20-fold concentation
differences for Fe and Ni, up to a 100-fold difference for Cu

29  weimin.yang@thermofisher.com | August 1-5, 2022
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Comparison of detection limits

+++ O @) O O e - ++ @) @) -+ + + e + @) @) -

O Equivalent or sligtly higher DL
+ Detection Limit improvement factor > 2; ++ Detection Limit Improvement factor > 5; +++ Detection Limit Improvement factor > 10

i

. L A
US EPA SW-846 Method 8020B using the
iCAP RQ ICP-MS

« An improvement in the detection limit is most obviously observed for
critical contaminnats, often combined with a better interferecne

remvoval

« Typical major elements are not affected significantly
Application Note 44358

(iCAP RQ ICP-MS)

30 weimin.yang@thermofisher.com | August 1-5, 2022
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Let’s have alook at throughput

- -~ _ SQ-ICP-MS TQ-ICP-MS TQ-O,
e =] — IIBERS] = _ KED Single Mode KED and H, TQ-0, Single Mode SQ'KE%a“d Te-
corcre - o [ v | (S| )

[ =sesswtenng me sample including 200 239 200 217
’ uptake/wash [s
o Total Runtime
[min] and time 333 398 333 362
saving for 100 + 0 minutes + 65 minutes + 0 minutes + 31 minutes

samples

Polyatomic \/
interferences N/
Other
interferences (e.g. X M
REE)?
Confidence all ' :
interferences are X %

under control

« The data shown corresponds to a sequence containing 40 individual elements
« For 100 samples, a time saving of at least 30 minutes can be realized when using a single mode
« Compared to methods using additional gases, the time savings can be even more significant

31  weimin.yang@thermofisher.com | August 1-5, 2022
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Advantages of TQ-ICP-MS over SQ-ICP-MS

13 26.982

Al

Aluminium

Better Interference Removal Better Sensitivity and LOD’s Option to increase productivity

« There are many elements that could be * New applications come with new + Sample turnover times can be as fast
biased unexpectedly challenges (i.e. interferences) as a single quad - or faster

» Existing methods can be combined * Especially critical contaminants can * Method development can’t be easier!
with TQ modes where needed! benefit from a TQ-ICP-MS

There are good reasons for TQ-ICP-MS in a busy laboratory

32  weimin.yang@thermofisher.com | August 1-5, 2022
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Summary and CO”CIUS'O” SCIENTIFIC

 There are many reasons why a TQ-ICP-MS
should be found in a laboratory

- Superior interference removal avoids unnecessary
interruptions

. Better detection limits and increased confidence

« TQ-ICP-MS is all but complicated
- Straightforward method development using Reaction
Finder Method Development Assistant

- Easy install and cost-efficient operation with He and O,
as collision/reaction gases only

* It has never been easier to future-proof

- Similar and often faster turnover times can be

achieved compared to SQ-ICP-MS methods - Download our TQ-ICP-MS toolkit including a Method

Development Guide under

- Increase productivity and performance B oolkit
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ThermoFisher

NeW Resource SCIENTIFIC
Guide for environmental sample analysis by ICP-MS

If your laboratory is

» Experiencing analytical challenges, inaccurate results, and sample reruns
» Seeking to streamline current methodologies and workflows
« Starting up or preparing for environmental sample analysis by ICP-MS

our eBook, “Guide for Environmental Sample Analysis by ICP-MS.:
Recommendations for Getting Started and Best Practices to Streamline
Workflow,” serves as a helpful resource

Topics include:
Guide for environmental
- Considerations and tips for selecting laboratory apparatus, equipment, sample analysis by ICP-MS:
. Recommendations for getting started

reagents, and standard solutions and best practices to streamline workflow
 Best practices for the entire elemental analysis workflow
» Best practices and tips to streamline sample and standard preparations
 Recommended pre-calibration routines and instrument inspections
» General instrument maintenance and troubleshooting tips and tricks

by Sabrina Antonio

https://www.thermofisher.com/us/en/home/global/forms/ind Visit this page or scan
ustrial/environmental-sample-analysis-by-icp-ms-ebook.html the QR code to

- | download the eBook
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https://www.thermofisher.com/us/en/home/global/forms/industrial/environmental-sample-analysis-by-icp-ms-ebook.html

ThermoFisher

New Story - The Flint Community Lab

Turning The Taps On Without Fear

Step Dwyorc Sodex - Turring the tap on without fesr

Tuming The Taps On Without Fear

The Flint Community Lab was born from the Flint water crisis where tens of
thousands of residents were exposed to dangerous levels of lead in their tap
water. The consequences were devastating and to this day basic use of tap
water is not possible. To restore trust in the water supply and maintain
vigilance, an old school was converted to the Flint Community Lab where water
samples collected from homes are tested for lead, copper, and other metal
contaminants. Thermo Fisher Scientific assisted with this initiative and donated
an ICP-MS instrument enabling high school and college chemistry students to
learn about the technology and perform the testing.

Going a step beyond means returning hope to the community of Flint, Michigan.

To learn more and watch a video about this compelling story, please visit the
following pages:

Webpage: https://www.thermofisher.com/us/en/home/step-
beyond/turning-the-taps-on-without-fear.html

YouTube: https://www.youtube.com/watch?v=NWMhgRrPG1l|

www.thermofisher.com/flint-michigan
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https://www.thermofisher.com/us/en/home/industrial/mass-spectrometry/inductively-coupled-plasma-mass-spectrometry-icp-ms.html
https://www.thermofisher.com/us/en/home/step-beyond/turning-the-taps-on-without-fear.html
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.youtube.com_watch-3Fv-3DNWMhgRrPG1I&d=DwMFaQ&c=q6k2DsTcEGCcCb_WtVSz6hhIl8hvYssy7sH8ZwfbbKU&r=40faogvLmeXW9eV4S9A3-O-6Esc4uy_GqSrw2yJWfXA&m=RdGkbo1pfRmVs94oilh92mC7vvehPA27ZjEjvp8yfMELTIGjFjcA3rYFpTXX1U-P&s=u8rUfvk0oLKKQjMtZiuj-maairD8ozfi5uHtQdfolX4&e=
http://www.thermofisher.com/flint-michigan

ThermoFisher
SCIENTIFIC

Thank you
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