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Why Trace Element Analysis in the Environment?

= Knowledge of the
concentration of metallic
species in the environment has
been important for the last 35
years, since the first
environmental legislation

= Measurements are made in
materials such as drinking
water, natural waters, waste
waters, solid wastes, solls,
sediments, and biota

= Various analytical techniques
have been used to make these
measurements
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Typical Environmental Samples

= Contain significant levels of
matrix components

« E.g. Ca, Na, Mg, K, SO, Cl,
PO, Fe, Al etc.
= Causes problems for the analysis
» Transport effects
« Suppression effects

» Deposition on instrument
components

» Spectral Interferences

Thermo ThermoFisher
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What is Measured and at What Levels of Interest? - 1)

Potable Water

= Directive 98/83/EC analytes and performance requirements
= Sample prep: add ~1% HNO;, oven digest at 78°C
= Typical solids content 200-500 ppm

Contaminant Parametric Value Trueness % of PV Precision % PV LoD

Al 200 10 10 20
Sb 3) 25 25 0.2
As 10 10 10 1

B 1000 10 10 100
Cd 5 10 10 0.5
Cr 50 10 10 5
Cu 2000 10 10 200
Fe 200 10 10 20
Pb 10 10 10 1
Mn 50 10 10 5
Hg 1 20 10 0.05
Ni 20 10 10 2
Se 10 10 10 1
Na 200000 10 10 20000
SOq4 250000 10 10 25000

ThAltrooncentrations in pg/L ThermoFisher
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What is Measured and at What Levels of Interest?

- 2) Natural Waters, Wastewaters

= Compliance with the Water Framework Directive 2000/60/EC
= Typical analytes and required LoDs for water monitoring

= Sample prep: add ~1% HNO,, oven digest at 78°C

= Typical solids content 200-10000 ppm

Contaminant Typical Required LoD (ug/L) Contaminant Typical Required LoD (ug/L)
Li 100 Ni 0.1
Be 1 Cu 0.1
B 1000 Zn 0.1
Na 1000 As 0.1
Mg 1000 Se 0.1
Al 10 Sr 100
P 1000 Mo 0.1
SO4 1000 Ag 0.1
K 1000 Cd 0.1
Ca 1000 Sn 0.1
V 1 Sb 0.1
Cr 1 Ba 10
Mn 1 Hg 0.02
Fe 10 Pb 1
Co 1 U 1
Thermo ThermoFisher
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What is Measured and at What Levels of Interest?

- 3) Soils

Parameter Trueness % Precision % Guideline LoD (mg/kg) *

= Compliance with Sb 15 75 1
member state As 15 7.5 1
legislation on soil Ba 10 5 10
contamination Be 10 5 0.1
and waste B (water soluble) 10 5 10
disposal Cd 10 5 0.5
= UK: MCERTS gg 18 g g
onales o C—— s
: Fe 10 5 -
requirements Bb 10 5 5
= Sample prep: Mn 10 5 _
aqua regia Hg 10 5 0.1
digestion Mo 10 5 5
= Solids content Ni 10 5 2
dependant on Se 15 7.5 1
digestion and Tl 10 0 -
dilution: 1000- o - > >
20,000 ppm
*from 2001 Proposal
Thermo ThermoFisher
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What is Measured and at What Levels of Interest?

- 3) Saline Waters

Contaminant Typical Required LoD (ug/L)

= Compliance with Water Framework Be 0.1
Directive and Bathing Water Directive EI
(76/160/EEC) Y 5
Cr 0.1
= Typical analytes and required LoDs for '\F"” 8-1
. . . e .
saline water monitoring Co 51
Ni 0.1
= Sample prep: dilute and acidify to (23“ 0-1
~0.1% with HNO, — take care with 2 o
contamination Se 01
Mo 0.1
= Typical solids content: ~35,000 ppm é‘g 8'1
Sn 0.1
Sb 0.1
Hg 0.02
Pb 0.1
U 0.1
Thermo 7 !tri:elr?NOTF iISFhIe(';
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How can we use ITEVA to help with method

development for different applications?

* {CAP 6500 Series allows automated method development
using the “Optimise Source” routine

* The automated routine requires no user input except to
aspirate a method solution

 Let’'s see how this can help with a specific EPA method for
soils and sludges - 6010, and its method development

Thermo ThermoFisher
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Method specific software optimization packages

*Source optimization enables unattended method
development with a simple automated routine

-Automatically optimizes RF power, Nebuliser gas flow,
Pump speed, Coolant gas flow, Auxiliary gas flow (Radial
Viewing Height is also included for Radial Instruments)

Example using EPA 6010 method for Soils and
Sludges analysis

Instrument Tools  Wiew |

ICP Zonkral Panel. ..
Perform &ukto Peak. ..
Torch Alignmentk. ..

Qpkinize Source, ..,

Edit Map Database

Thermo ThermoFisher
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Source Optimization for EPA methods

i * Optimize every parameter
the elements vou wish o take part in the . .
s automatically — with user
Eridn, bospsnaimrel A i P defined parameters
:I: [ 1 j: 1350 =| 7650-1360W . .
Crocse Seet e loptnze e « Simply aspirate a method
t theralne ¥ Nebukzer Gas Flow i
Optimize For: :I: L3 = j: 1850 = 0.0:1.5Lmn SOIUtlon
oot S 2 o - Optimize for Best Signal, Best
Best SBR " s . . .
o | Signal/Noise Ratio or Best DL
¥ Coolant Gas Flow . .
] ] v (Best DL used in this case)
v Auliay Gas Flow

j: 02 = jj 20 | 0-2Limin
Run smmj Chose

Thermo ThermoFisher
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Source optimization continued..

Select a Subset of Lines to Analy2

2l The analyst can specify which elements
Select Al t t' . th th d :
=4 ]| to optimize the metho

Dezelect Al

Ca 315,887 {107}
Cd 214.438 {457}
Co 228 616 {447}

 choose your critical elements with the
EL23D254.5?5524{?18D?} CIiCk Of a bUtton

Fe 271.441 {{1 21}
In 230606 1445

I??‘EE.#EIEI {441 O r
Li 670,754 { {5102}1}
kMg 279.079 . . .
Hin 257610 151 * optimize for all elements in the method
Na 529,592 { 57}
Mi 231.604 {445}
F 173.284 {489}

Pb 220.353 {453}

Sb 206 833 463) * For this EPA Method, all elements were

Se 196.090 {472} -

S optimized (except Internal Standards

TI 190,864 {477) | Yttrium and Indlum)
E. I Cancel

Thermo ThermoFisher
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Source optimization continued..

u On Com pletlon, the Method  Run !'f.?*.:_lir-.: [nstrument  Tools  View  Help
analyst is presented ¥ |t (NN EFE|(GRERAR |80

W|th the resu ItS Of the ] @ Unk: Optimize 26 Neb: 0.90 0203{2006 15:00:34 CONC B [_—Ell-em A
-] W@k Unk: Optimize 27 Neb: 0, o e
| o Update Source Parameters in Method

p o Ced ure 7] @k Unk: Optimize 26 Neb: 1. _ :
i Frezz Update to copy the following selected tems to the

(v E Unk: Optimize 29 Pump: 3 methad and set the plasma to these values.
] @ Urik: Optirize 30 Purmp! «

= The Optimized values ] Wk Unk: Optiize 31 Pump:

-] @k Unk: Optimize 32 Pump:

are displayed with the | o @ ommsspm:

Press Cancel to set the plasma to the current method values.

[T TorchAlianment Heigh 15.0 i

=
=
B
L
=
=
[}
m
L]
Y
-
=
=
]

: v RF Power 1200 Watts
O ptl on to u pd ate th S 1 @k Unk: Optinize 35 Pump: v Nebulizer Gas Flow 0.65 =l
e o] @ Unk; Optimize 36 Pump;
m eth Od [ B Unk: Optimize 37 Pump: V' Pump Speed IED TP
M 1@k Unk: Optimize 35PUMP: (5 Auian Gas Flow IM— i
v E Unk: Optimize 39 Aux
¥ Coolant Gas Flow I'IE L/min

<[] @k Unk: Optimize 40 A
] W@k Unk: Optimize 41 Aux:

.....

7] @k Unk: Optimize 42 Aus:

Update Cancel l

=T ==

.....

Thermo ThermoFisher
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Source optimization concluded

-
o = The optimized values are
i wmces | gutomatically updated into the
Sample Pumg:
. method
e ﬂjf iy = As the procedure does not
meldiine " [mOagie 3] require any analyst input, it
— was run unattended
Waniengh Range: Low/Boh [ Hih
o i o ) = The EPA 6010 method was
Aoy G5 Pow ot 7] 0-2Um o
whkmsare o o E 3] 00-150mm optimized for all parameters
Cohi e (using default settings) and all
29 elements in 40 minutes!
Thermo ThermoFisher
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Environmental Analysis: Why iCAP?

= Sensitivity

« Even 15s integration yields superior d.l.s to competitor instruments
= Stability

 Essential for long runs
= Ease of use

« QC software, Reporting (compatible with MARRS, Labas @S
LIMS etc)
« Supports extended rack autosampler \1
= Dual View l‘iﬁmﬁ&
: Ko TR pHT7 NN
 Axial for Traces e.g. Cd, Pb, etc ot ARE B NA

« Radial for Majors e.g. Na, Mg, K, Ca, Fe

= Full wavelength coverage allows selection of appropriate wavelength
for expected concentration

= Matrix Tolerance
 Solid State generator, swing frequency

Thermo ThermoFisher
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Detection limits
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* 6300 Duo iCAP 6500
= Optimised nebuliser pressure, pump .
speed & viewing height (radial) Element  Line | DL(60s)  DL{1>s)
= Plasma parameters - — ;’:’;4 ':“:’L
| . 12
* RF power 1000 As 189.0 0.08 29
« Coolant flow 12 Ipm Ba 4550 | 0.0009 0.03
. . Ca 393 0 0.0027 0.0028
AUXIIIE_'W flow 0.5 lpm Cd 214 4 0.032 0.072
 Nebuliser flow 0.55 Ipm Co 298 6 0.18 051
° Pump Speed 45rpm Cu 324 7 0.25 029
. . K 766 4 0.13 0.60
QO and 15 seconds integration Mg 0 | 0.0025 T
time Mn 7576 0.026 0.075
Na 589 5 0.062 037
Pb 370 3 0.55 1.1
Zn 302 5 0.050 0.09
Thermo ThermoFisher
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Environmental (aqueous) including regulated protocols

Determinanon of trace elements in soils D UO |CAP

and sedimenrts

Regulated and
unregulated Protocols
analysed

CRMS used to test
accuracy

US EPA SW-846 Method 6010B using
an 1CAP 6500 Duo

e candhiions used For anabi ars shasm in

= Tabke | b,

s dition,

The Comprehcnsive Exvirenmenial Respors:. s
on and Liakilitg Acx (CERCLA) OF 1981 e

the U5 Errdronmcntal Prossaion 8y reepansibikiy far

cleanap afhaandns wave digoml s, In arder 1o

e the porcniial conbaninntion asd monitce chanapal

hese sice, £he E, crcatrd the Conract Libaoimry

Proggoumn. This pragram divsered ehe solbasion afrantins ool by e mcthoe swed anp secrarary comestive

Guidelines for EPA
_____________ e _ Methods following exact
e protocols with ICVs,

This application vote dewrben the performancrafths gy anfier from cailp-iiocd demo ine e,

HCAP 500 Dus for B wecthod 000k The rethed = A inerual mandard of 5 ppin scandum war

mitable for che docmination of 3 clemenzin grousd ol sddad co-ine weh b inemal wasdand
warer, TOLPS, EP cxtraces. isduerial and organic mizing kit. Dk af wared cagrhs and phiama v for S S a l l
vaman, roib, shedpea. and sedimcne Aluamphs et b of the anabie and incemal mandad < ke e ]

ilrrad grownchearr wocd 1o be digaated priorts anha® o in Table 2. The anabar damens wers remenced 1o
vaing ER methed 3080k ar aniar. a0 iniemal stardae] sarvckrgrh on che mame ali and

R Interference checks

(A0 detecear ffring greawr phormcus e ara ad
lawer s for improval doserion i asd berr
abiliy.

The CID dercctor ix 8 nenchleaming device asd has
ihe shilicy o measars bigh cosccniratiom of maris
zlemeniz and ke levele af contaminan a the s tin:

withont asrarai on

Thermo ThermoFisher
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EPA SW-846, Method 6010B

= The method is suitable for the ol Ll B
. . : Nebulizer Glass Concentric
determination of 31 elements in e — Glass Cyclonic
ground waters, TCLP & EP Corter tube 2
extracts, industrial and organic Pump tubing ( Tygon) Sample Drain
wastes, soils, sludges, and Orange- White White-White
sediments Nebulizer Gas Flow 0.7 [/min
Plasma Gas Flow 12 |/min
Auxiliary Gas Flow 0.5 I/min
= All samples except filtered RF Power 1150 W
groundwater need to be digested  Sample Flush Time 455
prior to analysis using EPA Pump Speed 45 rpm
method 3050b or similar Integration Time LUWHEE]GE-;BSU nm)  High (2350-884? nm)

Table 1: Instrument Parameters used for the analysis

Thermo ThermoFisher
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Results — ICV’'s and CCV’s

Element Initial Cal Check Continuing Cal Check = The calibration blank
(ICV) (mg/L) {(CCV) (mg/L) . .
Actual Measured Actual Measured readbaCk mUSt be Wlthln
Ag 05 0495 ! 0.998 3 times the method
Al 2.5 2.553 25 25.520 ) 7
As 1.0 1.019 5 5.190 detection limit for each
Ba 0.5 0.490 5 4.862
Be 0.5 0.481 2.5 2.410 element
Ca 10.0 10.140 25 25.100 d ’
c 04 013 - e g IQV S andoCCV S must be
Co 0.5 5.02 5 4.909 within 10 % of the actual
Cr 0.5 0.46 5 4.849
Cu 0.5 0.488 5 4.951 values
Fe 5.0 5.060 25 24.870 PRt
g o oo e oo = The st_ar)dard deviation
Mg 6.0 6.014 25 25.120 of a minimum of 2 re-
M 0.5 0.4894 5 4.855
N:: 10.0 10.000 25 25.300 samples_ of eaCh_
Ni 0.5 0.501 5 4.902 verification solution must
Pb 1.0 1.008 5 4.895 be less than 5 %
Sb 1.0 1.000 5 9.933 (0
S 1.0 1.008 10 10.020
T|e 1.0 1.028 10 9.566 - Repeated every 10
\% 0.5 0.500 5 4.909 samples
Zn 1.0 1.020 5 4.954

Table %: Calibration Checks

Thermo ThermoFisher
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Results 2 - Interference checks

* Interference checks were required to correct for known
interferences by spiking 0.05 to 1mg/I of the analyte of interest
into a 250mg/l solution of the interfering elements

Pb 220.353 nm
Sh 206.833 nm
Se 196.090 nm
Tl 190.856 nm

Al, Fe
Al, Fe
Al, Fe
Al, Fe

T

* Checks must read back within 20% of the true value

%

Element ICSA ICSAB Target Value % Recovery
mg/L (mg/L) (mg/L) (mg/L)

Pb 0.005 0.059 0.051 1154
Sh 0.004 0.667 0.585 114.0
Se 0.004 0.060 0.051 117.6
Tl 0.001 0.096 0.096 100.0

Thermo

SCIENTIFIC
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Conclusions — Environmental analysis

* Interferences corrected for using iTEVA’s automatic IEC function

Mormalize Slope i
Mormalize Y-inkercept J

Mormalize From QC kable

Matrix Marmalize From QC table

Autocals IECs. .,

Calibrate QC Failed. ..
Standardize QC Failed. ..

» Sensitive enough for EPA methods, MDLs below required level

* Proven methods with supporting data

Thermo ThermoFisher
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AA and Continuous Flow
Vapour Generation for
Environmental Applications

SCIENTIFIC
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Hydride Generation Analysis

= Hydride generation — elements which form gaseous hydrides:
Sb, As, Bi, Se, Te, Sn - HGAAS

= Hg — Cold Vapour, CVAAS

= Acidified sample solution is reacted with NaBH, producing the
analyte hydride, which is carried on a stream of argon carrier gas
to the atomizer

= The hydride decomposes in the atomizer
the elemental form and can be measured

Thermo ThermoFisher
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Now for the science

» Acidify sample

« Mix with reductant
— Sodium borohydride NaBH,

» Analyte reduced to gaseous hydride
—As3* + BH,  + H* -> AsH, (gas) + BO, + H,

» Gaseous analyte hydride separated from liquid reagents
— Gas liquid separator device

« Gaseous analyte hydride carried into heated cell
—Inert (e.g. Ar, N,) used to transport it

* Analyte atomised, and AA signal measured

Thermo ThermoFisher
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Hydride V's Flame

= Reasons for poor flame sensitivity for hydride group elements:
* Low intensity HCL'’s
» Absorption by flame gases
* Inefficiencies in sample intro eg. Nebulisation

= Improved sensitivity and reduced noise result in detection limits typically 1000x
better than those achieved by conventional flame analysis.

= Typical Environmental applications:
 As in drinking water

Se in wastewaters

Hg in soils and sludges

As in seawater

Hg in drinking water

Thermo ThermoFisher
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VP100 Vapour System

= New, stylish design

* Maintains AA Thermo
family appearance

= Full automation

« All functions controlled
through software
= Quick and Simple
Installation and Plumbing

* Colour coded channels

 Single mains power lead

» Single RS232C
connection to
spectrometer

« Compatible with all
SOLAAR supported auto-
samplers

Thermo ThermoFisher
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VP100 — Principle of operation

= 4 Channel peristaltic pump
» Channel 1 — Reductant
« Channel 2 — Acid Reagent 4@

 Channel 4 — Drain
= Benefits:

* Independent Acid Reagent and
Sample channels remove the
requirement for separate
Stabilise and Baseline delays

» Faster Operation
* No changeover valve required
 Better reliability

Thermo ThermoFisher
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VP100 — Gas Liquid Separator

= Sophisticated new design

= Provides:
« Mixing manifold (1) N e
« Reaction zone (2) 4.
* Phase separation zone (3) 3.

Semi-permeable membrane (4)
Pumped drain (5)

* Solid, robust, inert material
—Difficult to damage, easy to clean

* Translucent
—See what is happening!

Ii'll.l.l.

Thermo ThermoFisher
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EC90 — tlectrically Heated Cell

= Gaseous hydrides generated by the VP100 are atomised in an
air/acetylene flame-heated silica T-cell, mounted above the burner.
Alternatively use the EC90 to
electrically heat the silica T-cell:
- Improved stability/precision
- Atomisation temperature control
and optimisation are improved.
- Safer — no flame required,
unattended operation is possible
- Allows vapour measurements to be
made on non-flame instruments

Thermo ThermoFisher
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Sample Preparation Issues

- Group VI - Se and Te require pre-reduction gﬁﬂﬁ\)f

H Pb|Bi

— adding /boiling solutions with HCI

* Group V (As,Sb and Bi) require pre-reduction
— usually achieved using either Potassium lodide or L-Cysteine

» Mercury requires no special prereduction sample preparation,
but the actual reduction of mercury can take place through two
reaction mechanisms:

— Sodium Borohydride (NaBH,)
— Stannous Chloride (SnCl,)

» Both reactions can take be carried out on the VP100 without
requiring any hardware changes

Thermo ThermoFisher
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VP100 — Software and Safety

= Operation is fully integrated into SOLAAR software

= Parameters are set on Vapour page of Method
» Stabilise time, Pump speed and Carrier Gas flow rate
« Default ‘cookbook’ values are provided for all hydride
elements
= Real time status is reported on new Vapour Status window
* Includes Pump Speed, Gas Flow and Gas Pressure status
= Pump drive is hardware interlocked with gas flow
« Pump cannot operate unless carrier gas is flowing

 Prevents accumulation of hydrogen and hydride gases S —@E
= Safe shutdown —
« Carrier gas flow maintained for 10 seconds after pump Colee
stops 0 mLimin
« Hydrogen and hydrides safely flushed away. e
Thermo ThermoFisher
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Mercury Measurements

= Mercury requires no special prereduction sample
preparation, two possible reaction mechanisms:

1)  Sodium Borohydride (NaBH,)
2)  Stannous Chloride (SnCl,)

= The VP100 has been designed to perform mercury
analyses with both reduction routes.

= No change is required to the hardware — the same
GLS performs equally well with either approach.

= A mercury cell is used to increase the path length,
which improves the sensitivity by approximately 1.3X, yecuycer —
compared with the general purpose “T" shaped silica ceici-
cell.

Thermo ThermoFisher
IIIIIIIIII 32 SCIENTIFIC



VP100 — Sensitivity and Detection Limits
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Example Application : As in sea / drinking water

» Arsenic samples need to be pre-reduced
to ensure all As is reduced from AsV species
to AslIl.

Waste

Drain

0.5% NaBH, in 0.5% NaOH
Reductant

>

50% HCI Acid reagent
>

Sample

o

Carrier
gas

Thermo ThermoFisher
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SOLAAR VP100 Method

2|

General Sequence | Speclrumelell Wapour/SFl | Cahblalmn' ac I

Acion | SoutionlD | As| Seardele ]
Calibration | | 5]
Sarle

I 5 iple Details 2x|
Sample ID l LT e Method - Seawater (As) 21x|

NASS-2 |16.0000
I Esnelall Sequence Spectrometer |Vapnul/SF\| Eahhlahnnl oc |
lement | Seaater 3]

o

(altig] |
Measurement Mode: Absoption ™ Method - As 7l
MNumber of Resamples: ElS| u Genera\' Ssquence| SDECIIDmEIEII Wapour/SFI  Calibration | ac |
IV Fast Resamples Bat I As

\:I:‘:t Meastrement Time: (5] 40 il
Nominal Mass: Wavelengih fam] 1337 I Metho:

| Lamp Current: [%] 75 = I . A
P—— =l Cancentration Units noll Calibration Checks
Band)
Change Element. .|  Add Element I IW andpass: (nm] 02 b il e - Aces ITE— (As) 2l
—| Default Ratios

I™ Use Stored Calibration

Standards:

m

’ I ;
I D= Speciromeler Pazmelers el Genera\' Saquence' Spechometer  Vapour/SFl |Cahblatmn| ac |

G = I‘ Standard Concentrations——————————————— "
ignal onlinuous 'I ' Seawater [As)
Master Standard Conc: |10

Transient Peak Measurement———————————— | T
1 j2.000
M Fi ) (000 To: |4.00
easure From [s) o Bl.000
= 3 [10.000
4
8

~Wapour - WPA0/FIS0AP100

Rest, Wapour Mode: Flame Heating il Standby Delay: [5) 20

™

Lcetylene Fuel Flow: (L/min] 1.0 = Stabilise Delay: [s]
IF any I |

Scaling Factor:

= VP100 parameters || e =2
controlled by the software .

Carries Gas Flow: (mL/min] {200
Pump Speed: (1pm] 40

The parameters specified abave must be set up
manually on the ¥P30 or FIS0.

Measurement Delay: [s] 50

Ok I Cancel Help

Thermo ThermoFisher
SCIENTIFIC 35 SCIENTIFIC



CRM — Seawater Recovery

= NASS -2 Near-shore seawater CRM
= The certified result for this element is 1.65ug/L +/- 0.19ug/L.

= VP100 result - mean arsenic content of 1.673ug/L +/-0.04ug/L.
(1 standard deviation)

i [ calibration - As

RI=lE 1.9 -
Mormal: Segmented Fit )
0.20 _
1.8 -
n1s —
-l
)
010 S 1.7 1
o N—r .
Z c
(@)
0.05 = 1.6 -
©
S
0.00 E
' o 1.5+
o »
0.08 . g
a 1 2 3 4 5 ] 7 ] 9 10 o 1.4 -
Canc:pg/l (7]
Calibration Details = <
Conc Signal 1.3 4
0.000 0.0029
2.000 0.02740
5.000 0.07113  Min Curvature: 4% 1.2
10,000 0.15245 Max Curvature: 2% ) !
Characteristic Conc: 0.290 | NASS-2 AnalySiS VP100
Thermo ThermoFisher
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As in Drinking water

- Cambridge (UK) Tap water samples were spiked with 0.25, 0.5,
1.0 and 2.0 pug/L of As and the spike recovery was calculated.

= Perfect linearity for the calibration curve
= Average spike recovery for As was 103.2 + 2.6%

Sample Spike Recovered
Tap water + 0.25ppb As 0.27ppb As
Tap water + 0.50ppb As 0.48ppb As
Conc”™ Sl qu_m;]zﬁx_u_um :I Tap water + 1.0ppb As 1.03ppb As
i gcéggga“m ;| Tap water + 2.0ppb As 2.13ppb As
ThermoFisher

Thermo
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More Information

The analysis of environmental materials by
Atomic Absorption Spectrometry

Method Guide - As in Seawater

Method Guide - As in Potable waters

e i
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Arvcrica and the EEC Commigters in Fura pe, ldineg the
way. Seuch bopislation. placzs  ra pormibilicy on eeay
crpnination to menwar b condiion of the kel

i of potaman lure s pem b, wdd 16Dl of scrvsarer mnple, 200l

i derr mned by al copcenirarad hydrachlonc scid ared 20ml of the pre-
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manpleswere apibad wih .25, 0.5 1.0and 20 pgl. of

PP ———————
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Conclusions

= Legislation and methods have developed for the monitoring and
measurement of elements in many environmental matrices
= Tools for performing these analyses are available:
* AA great for single element work
 |CP great for fast multi-element analysis of dirty samples
» |CP-MS great for fast multi-element analysis at low-medium concs.
= Speciation is an area of growing interest

« Chromatography coupled with ICP-MS is a very powerful technique
for this
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Environmental Resource Centre (

Part of Therma Fisher Scientific

. Thermo
New Environmental S ST e

Resource Centre visit e :
http .//WWW . th e rm O . CO m/e rC TEA Environmental Resource Centre (ERC)

Your Partner for Ultimate Environmental Analysis

Wwelcorme to the Trace Elernent Analysiz Environmental Resource Centre (ERGC)

Thiz Resource Centre aims to give you the most up to date news and information on the
rmethods, legizlation and research of cancern to labs invalved in environmental trace
elerment analysiz using A4, ICP and ICP-M3,

Stay in touch with the
latest environmental
legislation and method
changes with our free
web-based ERC S R e i =it o

[ ]

B Download cour EPA Method m Methaods/Legislation News Includes a chapter on 2 .ELEMENTZ i .ICP...
and Technique Guide environmental analysis by mE CRR oDl

ICP-M5 B HSERIES 2 ICP-M..,

Links

Application resources

Submit your news

Submit a question

Regizter for Environmmeantal

e-Mewslatter

Hot off the Press...

®m Mew ICP-MS - Interfersnce-Free
Environmental Analysis with 2 Single
Cell Gas Approach

B MNew 44 Application Resources on the
ERC!

B New ICP Application Resources on the
ERC!

m Mew Thermo Fisher Scientific at the
2007 Winter Conference on Plasma
Spectrochemistry

m Archived Mews Items=
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