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The beginnings (1960s’): Greenfield’'s and Fassel’s
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The standard “helical” load coll

Temperature of the plasma tends to follow the shape of the helix
and creates non-uniform heating, allowing the bottom of the

plasma to tip. This provides the possibility for sample to escape
around theot” °~° 7
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Avio 200: Flat Plate Technology

- Generates perfectly symmetrical plasma

* Full Power range from 750-1500 W (in 1 W
increments) in both Axial and Radial modes

* No coil, no bonnet, no cooling

o Flat Plate technology achieves greater plasma
robustness and stability because of its unique
design, leading to less sample loss, greater
analytical signal, lower argon consumption, and
less maintenance
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New Induction Plates

The new induction plate
plasma running at 1500 watts
and 8 L/min of argon plasma
flow.

The new Induction plates do
not require cooling

Even under prolonged max-
power operation, the new
aluminum induction plates look
like new with no sign of aging.

For more information see:
Patent No. US 7106438 and 7511246 http.//free.patentfetcher.com/
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The Flat Plate RF Oscillator

Perkin



Avio 200: Flat Plate Technology

Traditional Helical System (views shown with different camera exposures)

The figure on the left shows the angled base of the plasma which coincides with the angled shape of the load coil. The figure on the right shows the upward tilt of the
axial channel and plasma tip as well as the differences in plasma density above and below the central channel.

Innovative Flat Plate System (views shown with different camera exposures)

The figure on the left shows the flatness of the plasma base. It is also broader than the rounded helical plasma base (shown above) which prevents sample escape

around the edges. The figure on the right shows the symmetry of the plasma around the axial channel with no distortion in shape.



New Induction Plates

Plasma running kerosene at
full RF power
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Avio 200: Cutting-edge Innovation

- Patented Flat Induction Plates operate at half the Argon
flow of helical designs
> Avio (and Optima) platforms are the only ICP-OES systems capable of
running at 8 L/min plasma gas
- Same robust plasma conditions for all samples
> Full power range allows the analysis of all sample types

> No helical load coil needed: eliminates maintenance, consumables cost,
downtime and leakage risk

Saves up to € “XX”

per year for argon
gas




About ICP-OES Argon Gas Consumption (Lpm)

Torch - Plasma Flow

Torch - Aux Flow

Torch - Neb Flow

Optic - Detector Purge

Optic - Cone, Snout, Trasfer Optics Purge
Optic - Polychromator Purge

Total Argon used
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Avio 200 ' ) 2

New ICP-OES System — Applications
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Avio 200 ICP-OES Application Notes

* Environmental
> Analysis of Micronutrients in Soil Using
ICP-OES
* Food & Bev
> Analysis of Micronutrients in Milk Using
ICP-OES
> Analysis of Micronutrients in Fruit Juices
Using ICP-OES
* Industrial |
- Meeting the RoHS Directive with M/W e
Sample Preparation and ICP-OES EEEmmsT
- and more to be released shortly. .
12 1
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Applications: Soil Analysis with the Avio 200 ICP-OES

o
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Introduction

Micronutrients in soil are the building blocks for the crops we eat and
feed to livestock

Proper plant nutrition promotes efficient growth and water usage
Maximize production amount and quality while minimizing environmental impact

For consumers and industry, it is important to monitor the
micronutrients in soill

Variation in soil quality region to region

Prevent or monitor soil depletion

Proper land custodianship with effective fertilizing and crop rotation

Nutrients can be monitored with Flame AA, ICP-OES, or ICP-MS

ICP-OES provides a good balance between ease-of-use, cost, and speed of
analysis

14 1>
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Samples

The soil samples selected represent residential and agricultural
land plots as well as specialized garden soils

Residential Yard: a single sample of local soil

Agricultural Field: three samples representing:
Vineyard
Rotational crop field
Pasture

Home Garden: three samples representing:
Amended yard soil

Consumer pre-packaged “garden soil”
Commercial “garden soil”

15 [
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Sample Preparation

Samples are high in carbon (organic matter) and dissolved solids
Background interference on elements of interest
Plasma loading from carbon impacts element ionization
Reduction of nebulization efficiency

Microwave-assisted digestion as a solution

Conversion of carbon to CO,, removing carbon from the sample solution
Rapid heating and cooling for short digestion times

Higher temperatures than open-vessel digestion

Closed vessels prevent analytes losses o

o =
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Sample Preparation: Microwave Assisted Digestion

Titan MPS™ Microwave Sample Preparation System

- 1 g of sample added to Titan 75 mL digestion vessels

Add pre-digestion spikes, as required

Add 6 mL HCI (37 %) + 3 mL HNO, (70 %)

Let sit for 10 minutes, then cap vessels and digest

Transfer to auto-sampler tubes and dilute to 50 mL with deionized water

(o]

(e]

(o]

(e]

Titan Digestion Program for Soill

Tem Pressure Ramp Hold Power
(oc)p Limit Time Time Limit
(bar) (min) (min) (%)
1 150 35 5 5 80

2 195 35 2 20 100
3 50 35 1 15 0

- This method was designed for elements leaching

> No total sample digestion
- Remaining solids were centrifuged and the solution decanted for analysis



Instrumental Conditions: Avio™ 200 ICP-OES

Method Parameters
Short

Wavelength Integrati .
EEREGETE o o [
\

308.215 Radial 0.1-2 Times

Ba 233.527 Axial 0.1-5 /
Ca 317.993 Radial 0.1-2
Co 228.616 Axial 0.1-5
Cu 327.393 Axial 0.1-5
Fe 238.204 Radial 0.1-2
K 766.490 Radial 0.1-2
Mg 285.213 Radial 0.1-2 Instrumental Parameters
Mn 257.610 Radial 0.1-2
Na 589.592 Radial 0.1-2
Ni 231.604 Axial 0.1-5 Nebulizer Meinhard Glass Type K1
£ i L LI Spray Chamber Baffled Glass Cyclonic
5 181.975 Axial 0.1-5
Vv 292464 Axial 0.1-5 Sample Uptake Rate (mL/min) 0.8
n 206.200 Axial 0.1-5
Y (int std) 371.029 Radial 0.1-5 RF Power (W) 1500
Y (int std) 371.029 Axial 0.1-5 Nebulizer Gas (L/min) 0.70
Low Arg orl Auxiliary Gas (L/min) 0.2
Flows
Plasma Gas (L/min) 8
18 1>
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Instrumental Conditions: Avio™ 200 ICP-OES

19

Al
Ba
Ca
Co
Cu

Mg
Mn
Na
Ni

n

Calibration Standards

Std 1
(mg/L)

25
25
25
25
25
25
25
25
25
25
25
25
25
25

100

100
100
100

100

100
100

Std 5
(mg/l)

500

500

500

500
500

Calibration Results

Al

Ba
Ca
Co
Cu

~ @

Mg
Mn
Na
Ni

n

Correlation

Recovery)
97

0.99999
0.99999
0.99998
0.99993
0.99988
0.99999
0.99992
0.99991
0.99999
0.99985
0.99998
0.99986
0.99985
0.99995
0.99990

98
101
9%
9%
100
97
108
102
%
97
98
98
99
98
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Results & Discussion: Accuracy

20

Element

Al
Ba
Ca
Co
Cu
Fe
K
Mg
Mn
Na
Ni
P

n

Recoveries within £ 10 % - accurate methodology

o

5
350
0.300
200
200

0.100
70.0
0.300

0.100
1.00

Analysis of Reference Soil Solutions

Soil Solution A

4.75
343
0.027
0.289
201
196
13
0.110
63.8
0.287
6.72
1.86
0.096
1.02

95
98
96
101
98
104
110
91
96

96
102

Certified (mg/L) |Experimental (mg/L) Certified (mg/L) |Experimental (mg/L)
500 459 92 700 062 95

7.00
125

0.100

3.00
350
210
80.0
100
100

0.800

70.0

Cobalt outlier due to the trace level concentration

6.94
126
0.087
3.0
356
210
826
95.2
925
0.20
6.76
2.03
0.772
68.9

99
101
87
100
102
100
103
95
92
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Results & Discussion: Sample Analysis

100000

10000

m Backyard A
M Field A

1000
" Field B

Field C

100 - H Garden A

H GardenB

1 -
Al Ba Ca Co Cu Fe K Mg Mn Na Ni P S v

« The different soils analyzed for have similar makeup

+ Since this is a logarithmic scale, there are significant differences with Ni and Zn having
great variability

- This type of analysis is important for truthful labeling.

m Garden C

Zn
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Results & Discussion: Spike Analysis

+ Soil samples were spiked prior to digestion
- Added directly to digestion vessels before the addition of acid

« Spike concentrations were expected to be near the analytical
values the elements analyzed so that the spike signal is not
overwhelmed by the analytical signal

- Spiked to confirm:
> No analytes losses during the sample preparation process
> Elimination or accurate IS compensation for matrix effects

Spike Levels

e | ALbe ]G LG L Ll LK LM L L L Le LS Ly e

Conc. 5000 500 5000 100 5000 5000 5000 500 500 500 400
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Results & Discussion: Spike Analysis
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% Recovery
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m Field B
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B Garden B
W Garden C

I n ] || ‘l
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n

Mn a i

* All spike recoveries within £10 %

23

Some variability due to the high TDS
With microwave digestion and internal standards, compensation for matrix effects was
effective and spike recoveries were successful
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Analysis of Micronutrients in Fruit Juice
Using the Avio 200 ICP-OES ' >

Perkin=mer
For the Better

© 2016 PerkinElmer —~—



* The fruit juice samples selected represent a variety of commonly
available consumer products

o QOrange Juice: Two no-pulp 100% juices. One is Ca fortified
> Apple Juice: Two 100% juices

o Cranberry Juice: Two juices. One is a juice-blend (not 100%)
o Grape Juice: Two 100% juices

25 [
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« Titan MPS™ Microwave Sample Preparation System

o 5 mL of sample added to Titan 75 mL digestion vessels

o Add pre-digestion spikes, as required

o Add 8 mL HNO, (70 %) + 2 mL H,0O,

o Let sit for 10 minutes

o Cap Vessels

o Digest

o Transfer to auto-sampler tubes and dilute to 50 mL with deionized water

1 150 30 8 5 90
2 200 30 2 20 100 == ]
3 50 30 1 20 0 - T

26 ':



Instrumental Conditions: Avio™ 200 ICP-OES

Method Parameters ‘ B |
} - g
N s -
317.933 Radial 0.1- |
Cu 327.393 Axial 0.1-5
Fe 238.204 Axial 0.1-5
K 766.490 Radial 0.1-5
Mg 285.213 Radial 0.1-5
Mn 257.610 Axial 0.1-5
_ Instrumental Parameters
Na 589.592 Radial 0.1-5
P 178221 i 013
S 181.975 Axial 0.1-5 Nebulizer Meinhard Glass Type K1
In 206.200 Axial 0.1-5 Spray Chamber Baffled Glass Cyclonic

Y (int std) 371.029 Radial 0.1-5

Y (|nt Std) 371.029 Axial 0.1-5 Sample Uptake Rate (mL/mln) 0.8

Short / RF Power (W) 1500

Integration Nebulizer Gas (L/min) 0.68

i Low Argon
Times g Auxiliary Gas (L/min) 0.2
Flows
Plasma Gas (L/min) 8

27 I
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Instrumental Conditions: Avio™ 200 ICP-OES

28

Cu
Fe
K

Mg

Mn
Na
P
S

n 0.1
Ca

Calibration Standards

Std 1 Std 2 Std 3 Std 4
(mg/L) (mg/L) (mg/l) (mg/L)
Ca - - 10 50

Cu

Mn
Na

0.1
0.1

0.1

1
1

10
10
10
10
10

50
50
50
50
50

1 - -
Correlation Coefficient ICV Concentration (mg/L) Measured ICV ICV (% Recovery)
108

0.99998 10.0 10.8
0.99995 0.100 0.106
0.99999 0.100 0.099
0.99999 10.0 10.6
0.99989 10.0 10.9
0.99999 0.100 0.098
0.99999 10.0 10.6
0.99969 10.0 10.6
0.99991 10.0 10.5
0.99995 0.100 0.098

106
99
106
109
98
106
106
105
98
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Results & Discussion: Sample Analysis

10000

1000 -

B Orange A

100 -
Orange B

m Apple A

H Apple B
B Cranberry A

10

Conc. (mg/L)

® Cranberry B
M Grape A

0.1 I
0.01 T . .

Ca Cu Fe K Mg Mn Na P S Zn
Element

« The Ca fortified Orange juice “B” is readily identified and confirms labeling
 Different juices do indeed have differing concentrations of micronutrients

« The 100% cranberry and cranberry blend show the greatest differences within a juice
family, confirming that 100% juice and juice blends are not the same and that testing for
labeling requirements is critical.

29 I
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» Juice samples were spiked prior to digestion
o Added directly to digestion vessels before the addition of acid

« Spike concentrations were expected to be near the analytical
values the elements analyzed

(e]

« Spiked to confirm:

> No analytes losses during the sample preparation process
o Elimination or accurate IS compensation for matrix effects

Cu, Fe, Mn, Zn 2
Ca, K, Mg, Na, P, S 50

30
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Results & Discussion: Spike Analysis

120.0
100.0 1 = = P
I I I I I B Orange A
o 5A0: 4 " Orange B
% = Apple A
S 60.0 -
o H Apple B
* 400 - ~ ®mCranberry A
® Cranberry B
20.0 A W Grape A
0.0 -
Ca Cu Fe Mg Mn Na P S Zn

Element

 All spike recoveries within £ 10 %

o> No matrix effects

> No analytes losses

- K not reported as spike (60 mg/L) was much too low for
the K concentration found in the samples (=1000 mg/L)

[ Bg
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| apruicaTion NOTE

Summary

« The combination of Titan MPS and Avio 200 ICP-
OES accurately measures micro and macro
nutrients elements in a variety of soil samples and

nutritional elements in a variety of fruit juices

- Benefits of using the Titan MPS

- Easily handles a variety of sample types

- Faster and more complete digestions than with hot blocks
or hot plates

- Efficient conversion of carbon content to CO, to reduce
background and matrix effects

- Effective extraction of elements of interest

* Benefits of using the Avio 200 ICP-OES s

- Significant cost s.avmgs by using .onIy 9 L/min of argon To download the full
> Much faster multi-element analysis than Flame AA

Able t | ts which hallendi th application notes, visit
FlareneOArTAeaSUI’e elements wnich are chalilenging wi WWW.perkinelmer.com/aviozoo

32 [ g

Perkintimer”



B

PerkinEimer
For the Better

ASTM Methods D4951 and
D5185 for Lubricants using
the Avio™ 200 ICP-OES



Two ASTM Methods for Lubricants — D4951 and D5185

<ﬂg1b’) Designation: D4951 - 09
gy’

b
INTERNATIONAL

Standard Test Method for
Determination of Additive Elements in Lubricating Oils by
Inductively Coupled Plasma Atomic Emission Spectrometry’

ﬁglb’) Designation: D5185 - 13°
ull

b
INTERNATIONAL

Standard Test Method for

Multielement Determination of Used and Unused Lubricating
Oils and Base Oils by Inductively Coupled Plasma Atomic
Emission Spectrometry (ICP-AES)’

34 >
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D4951 — General Recommendations

« Wavelengths listed in method are only a suggestion

« Samples prepared by weight to weight with oil and solvent to a 1/10

dilution. Solvent to be used is either xylene, kerosene or a mixture of
both

+ Requires an internal standard — no recommendation for an element
* Run QC every 5 samples, limits are £ 5% (many labs do = 2 %)
* Rinse 60 seconds between each sample

{Ely pags1 - 09

TABLE 1 Elements Determined and Suggested Wavelengths*

El=m=nt Warwsl=ngth, nm

Barium 233 B3, 45540, £53 41

Bomon™ 162.58, 240 60

Caloaum 21588, 21783, 3844, 422 67

Ca 24 7B

Hu%un 273,08, 27REL, 28521

Makvbderom 22,03, 281 .62

Phasphomns™ 177.61, 17B.209, 21362, 21491, 262 .40
Suffur® 180,73, 182.04, 182 62

Zinc 202 BB, 20820, 213.B8, 334 58, 481 06

“ These wawslengths ore only suggested and do not reprssent oll possibde choices.
T ‘Wawelsngthe for boron, phosphorus, and suthar below 180 nm require that a veousum or inert gas punged opfical path be used.

35 I
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Instrument Conditions for D4951

* Plasma Gas - 10 L/min
« Aux Gas-0.8 L/min
« Neb Flow - 0.40 L/min

* Pump Speed - 1.3 mL/min with
K-1 nebulizer

* Fast Flush-—10s at4 mL/min
« Read Delay - 255

* Replicates - 3

* Torch Position - -4

« Autosampler Rinse — 5 s.

* Tip of the green bullet in the
central channel should just be
short of touching the top flat
plate for best performance

36
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Typical Blend Plant Run — around 20 samples per day, 3.5 minutes
per sample

1

0il D4351 K-1

[ Rebuidlist | [ Pintlist Insert sample

Run list

Seq. Loc. Type Sample ID Status =
1 1 |E, Blank Applied
2 |2 |k 100 ppm Std Applied
3 3 K 500 ppm Std Applied
s |manlt7 MA4 Applied
5 4 | X MA4 QC Passed
6 5 U il Sample 1 Analyzed
7 6 "] Cil Sample 2 M Analyzed
8 7 ¥ il Sample 3 Analyzed
9 8 "] il Sample 4 Analyzed
10 9 ‘i il Sample 5 Analyzed
1 4 | 9 MA4 QC Passed
12 5 ¥ il Sample 1 Analyzed
13 6 ‘i il Sample 2 E Analyzed
14 7 " il Sample 3 Analyzed
15 3 H Oil 5ample 4 Analyzed
16 9 '] Oil Sample 5 Analyzed
17 4 | 9 MA4 QC Passed
18 5 “ il Sample 1 Analyzed
19 6 “ il Sample 2 2 Analyzed
20 7 H il Sample 3 Analyzed
21 3 ¥ il Sample 4 Analyzed
22 9 ¥ il Sample 5 Analyzed
23 4 | Q€ MA4 QC Passed ]
24 5 '] Cil Sample 1 Analyzed
25 6 U il Sample 2 & Analyzed
26 7 ¥ il Sample 3 Analyzed
57 3 H il Sample 4 Analyzed
28 9 ¥ il Sample 5 Analyzed
29 4 | % MA4 QC Passed
30
31
22

St

First QC
Mean Data: MAd
Mean Corrected Calib. Sample

\Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. R5D

Co 228.616 8la0192.3 a5 % 0.91 0.95%

Ca 315.887t 114766628 4984 ppm 60.23 4934 ppm €0.23 1.21%
QC walue within limits for Ca 315.887 Recovery = 99.89%

Mg 279.077t 5721824.7 1614 ppm 14.02 1614 ppm 14.02 0.87%
QC walue within limits for Mg 279.077 Recovery = 100.88

B 214,914t 1157793.8 1602 ppm 15.29 1602 ppm 15.29 0.95%
QC walue within limits for P 214.914 Recowvery = 100.10%

Zn 213.857t1 34972898.4 1587 ppm 18.76 1587 ppm 18.76 1.18%
QC walue within limits for Zn 213.857 Recovery = 99.17%

A1l aznalyte(s) passed QC.
Last QC

Mean Data: MA4d

Mean Corrected Calib. Sanple

\Analyte Intensity Conc. Units Std.Dev. Conc. Units 5td.Dev. RED

Co 228.616 TE66E44.9 91 % 0.32 0.35%

Ca 315.887t 117022271 5093 ppm 52.88 5093 ppm 52.88 1.04%
fC wvalue within limits for €Ca 315.887 BRecowvery = 101.85%

Mg 279.0771 5782514.3 1631 ppm 2.11 1631 prm 2.11 0.13%
QC value within limits for Mg 279.077 BRecovery = 101.95%

P 214.914f% 1178517.5 1630 ppm 17.76 1630 ppm 17.76 1.09%
fC wvalue within limits for P 214.%14 Recowvery = 101.89%

Zn 213.857t 35827481.9 1625 ppm 3.17 1625 ppm 3.17 0.20%
QC value within limits for Zn 213.857 BRecovery = 101.59%

L11 analyte(s) passed {QC.

After 20 samples, QC is within = 2 %

I
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Syngistix software for ICP-OES
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Syngistix: New Look and Feel

Instrument | Analysis | Results  Utilities @)
Column Fill €3 Clear || &_- New B Impart Method New  [E]Parameter List | /\ ¥ Enable/Disable Elements | Styl e I 0 O I b ar
Insert Rows == P=0pen ~ B, Check Method = open - By Automatic Export
Method Sample Analysis EC  MSF
oy Save - Elsartby - Info by Save - 5} Autosampler Load List = =
Edit Method Sample Information Analyze Data Corredtion
p ~ Status Panel o
Flasma Control [E=]rE=] Method Editor : Traind_1 =[5 |
T Spectrometer | sampler | Process | calbration | checks [Qc | options| e
Gas Flow RF Power Pump Heater N St t
Gl Plasma  Awiliary Nebulizer Flow Rate Temperature Define element: IDéfne Hements eW a u S L
[ i = \ Method descripton  Optima Basic 9 -
| & Panel Wit
- . a G o m/ sympol  Wavelength Name Function
o 0.0  0.00 o 0.00 (m) —_ - .
Limin Warts mL/min e 1o 188,979 As188.979 analyte pectal k L k
2 As 193.696  As 193.696 Analyte Windows u I C I n S
s < _ r < < 3 |od 214440 Cd 214,490 Analyte ion File
8E]102 070 5 =00 = L0 G 20 = 4 o 226.502 Cd 226,502 Analyte
— 5 Pb 220.353 Pb 220.353 Analyte
@ Plas ‘ @ A | @ Neb @ Pump | | @Fush) © Heat 6 Se 196.026  Se 196.026 Analyte
3 ] 190801 T 190.801 Analyte
[Floveridemethod 8 308.215  AI308.215 Analyte
3 ca 315887 Ca315.887 Analyte - ~
\§0 Simulztion mode has been set
Elements and wavelengths can be selected by Periodic table
Sample Information Editor : Test List1 == [ dicking on one of the buttons to the right
Wavelength table
Nfl Simulation mode has been set
Parameters common to all samples-
Batch ID
Volume Units ml = = d C b " Probe at location 0
vegine 5 New Analysis Window Combines
J
- Manual and Automated Analysis!
Fie description.  Default Sample Information il anual | Automated | -
Blark = —
Parameters that vary by sampl —— Clearlist | Print fist Inset sample Loadlzy |
a - —
Run list
Analyze | Standsrd =
Initial Sample  Aliquot  DiutedTo ~ @ Seq. Lloc. Type Sample 1D Status =
Sample Mo AfSLocation  Sample ID Sample Wt Prep. Vol Volme = Standand [—]m 1 e Fagac 3 o -
- ! S
i Sampe 3 Samplero,  Sample D 3 3 |k s 2
4 s | ¥ sample 1
4 12 Sample 4 1 = Sample 1 g o | ¥ Sample 2
5 13 Sample 5
6 u |y Sample 3
5 14 Sample 6
7 1z | Sample 4
7 15 Sample 7
% Sample & — 8 3| J Sample §
e Cone. .. 9 1 | Sample &
g 0w 15 | Sample 7 L
- — 11 6 | f Sample 8
1 Go to A/S loc, 12 [ override method 12
12
13
b
= Go to wash = e i; . :
15
s s Alternate Line Shading to Make
7 Sample Information fle ave data to Resuts Data Set 17
13 *
1 TestList 1 a Trang_1 d b I E t R d
s @ & . l[ables Easler to Rea
20
20 []Print log during analysis 21
21
z = =
< b <
24
* Overrides settings in the method # Pertains to ESI with prepFAST

39
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Syngistix for ICP — Version 2.0

Instrument | Analysis | Results
€3 Clear New  [=]Parameter List i’,  Enable/Disable Analytes :
= Open - B2 Automatic Export
Sample Analysis EC  MSF
Info ok 5ave T [BB Autosampier Load List = &
Method Sample Information Analyze Data Carrection
Specira Dispiays Rinse Water === Edit Calibration |E=R S 5|
p As 193.696 Rep: 3| Ph 220353 Rep: 3| Cu 224.700 Rep: 3| Analyte i =
e — R i
Lk Std# Indude Standard ID Concentration Reanalyze
Na 589.592 Blank 1 blank. 0.0 B
5M 1 std1 0.1 s
Std 2
/ 2z std 2 L0 =}
P ]
LA g O
al i
i il O
0 o o e Calibration equation
2 o A 2y 27 L Linear, Calculated Intercapt -
Intensity: 1215.6 Intensity: 3137.8 Intensity: 15501.8 % / -
1 Conc: 0.0 mg/L 2 Conc: 0.0 mg/L 3 Conc: 0.0 mg/L i 3
Fe 259.939 Rep: 3 Mg 280.271 Rep:3| Mn 257.610 Rep: 3| = Reanalyze standard
a6k P 2leook o P A book = i i )
A eanalyze for all analytes
: ® Reznzlyze
// ) Reanalyze for selected analytes only
| ! SwE Standard D Analyte -
Last safnple |/
ﬁr Std 1
1
—— Conc (mg/L) 18
0 o g o L4
= L slope 5467180.57
e Intercept -48192.247
Intensity: 96431.9 Intensity: 1648334.5 Correbition coeliicnt 0.999856 1
a Conc: 0.0 mg/L is Conc: 0.0 mg/L s Conc: 0.0 mg/L X
Last sample concentration 0.1 mg/L 7\ o
Ca 315887 Rep: 3| Ha 589.592 Rep: 3| K 766.490 Rep: 3| ! | v
70k R30k 160k
Method Editor : Drinking Water (Read Only) o [&8][®] D
Spectrometer | sampler | Process | calbraton | checks [ g | options |
Define element: Define Bements
Method description | |
- Settings
- W Name C -
. ) | 1 As 193,696 As 193.696 Spectral
H T Pb 220353 [Pb 220.353 ik
Intensity: 61775.7 Intensity: 357042.7 Intensity: 118696.8 o 224700 |Cu 224700
7 Cong 0.1 mafL |3 Cong: 0.1 mafL o Cong: 0.1 mg/L - SR e
Mg 280,271 Mg 280,271
- Mn 257,610 Mn 257.610
Analyzing all &z Method s Data Set Q\ Shutter Closed Ca 315,887  |Ca315.887
S==" Drinking Water Drinking Water [} :2 Na 589.502  |Na 589,592
Read Delay: 26 ‘I Sample Information File @) Pumehasbeen set to 1.00 2 R =
=B8] Drinking Water (O]
Elements and wavelengths can be selected by
ciicking on one of the buttons to the right
Wavelength table
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Syngistix: Cross-Tab Data Viewer

41

Dats Viewer
Comected Intenstiss | Cong, in Callb. Units | Conc.in Sample Units | Intemal Standards [ GC |
. [F] showRSDs
Presents results in tabular [ [ :
1 blank 10157 1327
3 stdt 106126279 | 1003443
fo rl I I at 3| Unknown a 101834958 | 4587.28
4 Unknown b 22557623 | 235099
‘ —_— As 188979 | As 193,696 | €d 214440 | €d 226,502 ‘ Pb 220.353 | Se 196.026 ‘ T1150.801 ‘ A1308.215 | ca 315.887 | Fe 273.955 |
(cps) (cps) (cps) (cps) (cps) (cps) (cps) (cps) (cps) (cps)
5 S e a rate ta bS a I I OW e a S s Blank -1.25 262 096 221 205 Ery 031 126.77 136348 | 477
p y ‘ — As188.979 | As 193.696 | €d 214.440 | Cd 226.502 | Pb 220353 | Se 196.026 | TI190.801
(eps) (eps) (eps) (cps) (cps) (cps) (cps)
] . RECE 2703 472 4068 | 4L0B30 | 24766 14037 7.4
d ata reVI eW a n d q u a I Ity ‘ I AI308215 | Ca 315.887 | Fe 273.955 | Mg 279.077 | Cr 267.716 | Cu327.393 3
(eps) (eps) (eps) (eps) (cps) (cps)
7 |sm2 133989.89 | 22476281 | 2255733 | 13477451 | 1669886 | 6872331
CO n t ro I ‘ —_— As 188.979 | As 193.696 | €d 218440 | €d 226.502 ‘ Pb220.353 | Se 196.026 ‘ T1190.801 ‘ A1308.215 | ca 315.887 | Fe 273.955 |
(eps) (eps) (eps) (cps) (cps) (cps) (cps) (cps) (cps) (cps)
5 | Unknown 1921 1459 193,68 48601 3413 1033 1924 712706 | 45363962 | 4421778
Vo S S00PPM Dt Viewer
C O rre Cte d I n te n S I tl eS ) ~0pen | Comscted Intsnstiss | Gonc.in Calb_Units | Conc. in Ssmpls Uts | ntsmal Standards | 00|
1 | 200 ppn
12 | sooper | | QC Standards Calibration Units -
. . . T = o 5 QCsSTD2
CO n Ce n t ratl O n I n C a I I b ratl O n o B | Sample 1d As 188979 | As 193.696 | As197.197 | Pb 220353 | Pb217.000 | Pb 261418 | 5e 196.026 | Se 203.985 | T1190.8(
5 | uniaon 13 | DL std N9300221 Loz L0087 10257 15084 05059 0493 15157 15146 10
. « 75D 2.73% 189% 0.39% 0.96% 0.76% 0.87% 2.18% 228% L4
U n ItS Er— % Recovery|  102.22%  100.87%|  10257%|  I0L68%|  I0LIS%|  99.06%  100.15%  1029%%|  I0L8
19 | DL Std N9300221 Looa1 10049 1135 05038 04965 04909 05058 0.5040 10
. . . (= 0.49% 0.39% 2.24% 0.37% 7.09% 126% 0.16% 2.19% 17
C O n Ce n t ratl O n I n S a m I e U n I tS % Recovery 100.81% 100.49% 101.35% 100.76% 99.31% 98.19% 101.16% 100.80% 1016
p 20 | DLstd N930022L 06238 06083 16298 03099 02936 03147 13272 13359 0.4
2.77% 252% 2.08% 211% 0.53% 349% 2.39% 154% PEE
I t | St d d 52.38% 52.95% 2 58.71% 652
n e rn a a n a r S 2 | DL St N9300221 06319 0.6350 03052 02942 03084 0.6
166% 244% 262% 202%

QC

9 QCSTD3

5

2.67%
57.50%

Sample 1d As 188.979 | As 193.696 | As197.197 | Pb 220353 | Pb217.000 | Pb 261.418 | Se 196.026 | Se 203.985 | T1 190.8(
. 24 | DL SdN3300221 06318 06134 06350 03052 0.2342 03034 0.3220 03351 0.5
O n e - b u tto n fu n Ctl O n eX p O rtS = 1.66% 0.31% 267% 2.44% 262% 202% 2.17% 205% 12
51 é & 57
25 | DLsd2 06319 06134 06350 03052 0.2942 03094 03351 0.6
R%D) 1.68% 0.31% 267% 244% 262% 202% 2.17% 205% 12
data to Excel
Bl | QC Spikes (% Recovery)
| Sample 1d As 188.979 | As 193.696 | As197.197 | Pb 220353 | Pb217.000 | Pb 261.418 | Se 196.026 | Se 203.985 | T1190.8(
7 !;»EEII S det 16 102.63%  10222%|  10086% 103.00%  10251%  10147%  100.45% 10641%| 1013
2 |MSPLSTD) 66.15% 54.68% £5.56% £381% £3.57% 63.83% £453% 56.22% 658 "

«

Advancei

L3
Export Al Clear Data

')
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Avio 200 ICP-OES Pre-Loaded Methods (1)

Name Milk
| Description Nebulizer =Meinhard K1; Spray Chamber=Glass Cydonic
1'v&l I
Sortby ( )Name (@ Date/time
Name Elements Date / Time Description -
filk: Fe,P,Sr,Mg,K,Y Ba NO8/apr/20 16 07:41:03Nebulizer =Meinhard K1; Spray Chamber=Glass

RoHS cd,Y,Pb,Cr,Hg 07/apr /2016 09:04: 5€ nebulizer =cross flow; spray chamber =Ryton Sct

Juice Fe,P,Mg,K,Cu,Y,Mn, M7/apr /2016 08:16: 2z Meinhard K 1;Glass Cydonic;Digested; 5% HNO3

Soil-15 elements Fe,Co,P,Ni,Al,Mg,K,037/apr/2016 08:15:57 Meinhard K 1;Glass Cydonic;Digested; 2% HNO3-

oK Cancel |

>
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Avio 200 ICP-OES Pre-Loaded Methods (2)

Method Editor : Soil-15 elem

=3 |Eol

Spectrometer |Sampler I Process I Calibration I Checks I Qc

| Options |

Define elements

Method description

Meinhard K1;Glass Cydonic;Digested; 2% HNO3-4

Symbaol

Al

Ba
Ca
Co
Cu
Fe
K

i peit i el Y= - R QT R S S
=
(=1}

il
]
=

&

Wavelength

{nm}
308,215
233,527
317,933
278,616
327.391
238.204
766,490
285,216
257,610
589.592
231.604
175.222
181.977
292,464
371.031
371.031
206,200

MName

Al 308,215
Ba 233.527
Ca 317.933
Co 228.616
Cu 327.393
Fe 238,204
K 766.490
Mg 285.213
Mn 257.610
Ma 539,592
MNi 231.604
P 178.221
5 181.975
V 292,964
Y -radial
f-axial

Zn 206,200

-~
Function —

Analyte
Analyte
Analyte
Analyte
Analyte
Analyte
Analyte
Analyte
Analyte
Analyte
Analyte
Analyte
Analyte
Analyte
Int. 5td.
Int. 5td.
Analyte

Elements and wavelengths can be selected by
dicking on one of the buttons to the right

Perindic table
Wavelength table

Define Elements

Settings

Spectral
Windows

43
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Avio 200 ICP-OES Pre-Loaded Methods (3)

44

Method Editor : Soil-15 elem

E=N|Ech

Spectrometer | Sampler |Process ICaIibration | Checks | Qc

| Options |

Flasma

Source equilibration delay

Plasma conditions

4 | sec

() same for all elements

[ Monitor nebulizer back pressure

Check upper %

@) Vary by element

Action taken after alarm is triggered

10 Stop
Fn e Plasr_na ALx Net_: Power  View Plasma =
(Lfmin} (Lfmin) (Lfmin) (watis) Dist. View
All 8 0.2 0.70 1500 15.0 | Axial i
1 A Al308.215 8 0.2 0.70 1500 15.0 Radial
2 A Ba 233.527 8 0.2 0.70 1500 15.0 Radial
3 A |Ca317.933 8 0.2 0.70 1500 15.0 Radial
4 A Co 228.616 8 0.2 0.70 1500 15.0 Axial
5 A |Cu327.393 8 0.2 0.70 1500 15.0 | Axial
& A Fe 233.204 8 0.2 0.70 1500 15.0 Radial
7 A K766.490 8 0.2 0.70 1500 15.0 Radial
3 A Mg 285.213 8 0.2 0.70 1500 15.0 Radial
g A |Mn257.610 8 0.2 0.70 1500 15.0 Radial
10 A |Ma 589,592 8 0.2 0.70 1500 15.0 | Radial
11 A |Ni231.604 8 0.2 0.70 1500 15.0 Axial
12 A |P178.221 8 0.2 0.70 1500 15.0 | Axial
13 A |5181.975 8 0.2 0.70 1500 15.0 Axial
14 A |V 292,464 8 0.2 0.70 1500 15.0 | Axial
15 IS |Y-radial 8 0.2 0.70 1500 15.0 Radial
16 Is Y-awal 8 0.2 0.70 1500 15.0 | Axial
17 A Zn 206,200 8 0.2 0.70 1500 15.0 Axial

Plasma

Peristaltic Pump

Autosampler

[ g
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Avio 200 ICP-OES Pre-Loaded Methods (4)

45

Method Editor : Soil-15 elem = - B S
| Spectrometer | Sampler I Process | Calibration |Checks | Qc I Dpﬁuns|
. . . —_— Define
Calibration units and standard concentrations ctandards
Analyte Calib Units Cal5TD1 CalsTD2z CalsTD3 = Calib Units and
1 Al 308.215 @ a5 (H) Concentrations
2 | Ba233.527 ma/L 1 10 25 Blank Usage
3 Ca317.933 ma/L 25
4 Co228.615 ma/L 1 10 25 _
5 Cu327.393 ma/L 1 10 25 Eq“a“ﬁs f‘gd
& Fe238.204 ma/L 25 N
7 K 7F66.490 mg,L 25 Initial Calibration
g Mg 285.213 ma/L 25
9 Mn257.610 mg,L 1 10 25 Multiline
10 MNa589.592 mg/L 10 25 Calibration
11 M 231.604 mg,L 1 10 25 . .
17 |P178.221 mgﬂ_ 10 25 Recalibration
13 5181975 ma/L 10 25
14 |V 292464 ma/L 1 10 25
17 Zn 206,200 ma/L 1 10 25
a4 | | F

[ g
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Syngistix sw common paltform for AA, ICP and ICP-MS

+ Syngistix is the new software platform from PerkinElmer for AA,
ICP and ICP-MS

+ Syngistix has replaced WinLab32 for AA, WinLab32 for ICP and
NexION Software Platforms
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Questions?



