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£2(AL) ~ #B(Sb) ~ #Hi(As) ~ $H(Ba) ~ 1
(B) * #R(Cd) ~ £5(Ca) ~ £5(Cr) ~ §E(Cu)
#5(Pb) ~ $2(Li) ~ BE(Mg) ~ $£(Mn) ~ 8 10
(Ni) ~ $7(K) ~ $8(Na) * $3(Sn) ~ $K(Ti) »
V) FE(Zn)
#i(Fe) 5
A = 0y 5y 10y 20
. -
ThermoFisher

LREPIFHIRAE
JoyAllied Technology

SCIENTIFIC



ICP OES tr

: Thermo ICAP 7000 Duo

1. COh bRk 4 v

2. RF Poweaib 1150W

3. Nebulizer Gas Flodn 0.5L/min
4. Repeab 3

5. Sample Flush Tinab 30 Sec

n3 (Correlation > 0.995)

| 10 ppb : +/- 20 %)
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Sample

i A IDL Unit L | ,

IS Plasma viwing (g Raal o Dug Raal o Dug

- LeEses | Oy PPb Dotioncapaliy® <1 b ¢l pob

C 396.847  0.849 b . .

° PP sample thioughpu Standard High Very high

Cr  267.716  0.808 ppb | | | |

L oo @ead opb Matrlmtqleranl:e H|ghl R High - High .
Mg 279553  0.045 opb  Apleaton Routne iguid Demaning lgud Demaning ligui and
Mn 257610  0.171 opb Sty applations applications 50l sampling agplicatons
K 766.490 0.687 ppb Method Standard and Advanced Advanced and enhancad
Na  589.592  0.500 ppb  Oevelopment took Method-eady autamated

Sr 407.771 0.049 ppb

7n 202.548 0.086 ppb fr most ements when meastred at therr optmum wavelength

Co 228616  0.338 ppb

Ba 455403  0.128 ppb
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Sample \ N
EKC580 1 A
Planar 1 A
ACT915 1 A Y 0.1 mL/min O2)
H3PO4 5 1%
CuS0O4 10&2000 A
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EKC 580

o
@RISR AT ThermoFisher
JoyAllied Technology 15 SCIENTIFIC



EKC 580u € JU

A 7 F (0) n €
A F doFey Niy Aly Cry Mgy Zny Ky Nay Cay CuQ 109
A o F : 0y 5y 50y 100y 200ppb
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R ( Correlation > 0.995)

LOD RA2
Element

(Ppb) >0.995

Fe 0.3315 0.998

Ni 0.6582 1.000

Al 0.2549 1.000

Cr 0.3230 0.999

Mg 0.0085 1.000

Zn 0.2760 1.000

K 0.5846 1.000

Na 0.1719 1.000

Ca 0.0081 1.000

Cu 0.5549 1.000
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EKC

580u €

Q

Sample List| Units LOD EKC580
Fe ppb 0.3315 " IDL " 200
Ni ppb 0.6582 " IDL "~ 200
Al ppb 0.2549 " IDL ' 200
Cr ppb 0.3230 1.1515 ' 200
Mg ppb 0.0085 0.0642 "~ 200
Zn ppb 0.2760 4.0959 "~ 200
K ppb 0.5846 " IDL " 200
Na ppb 0.1719 1.5061 " 200
Ca ppb 0.0081 0.4088 " 200
Cu ppb 0.5549 2.1501 ' 200
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Plannern ¢ Ju

A 7 F (0) n €
A F doFey Niy Aly Cry Mgy Zny Ky Nay Cay CuQ 109
A o F : 0y 5y 20y 50y 100ppb
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R ( Correlation > 0.995)

LOD RA2
Element

(Ppb) >0.995

Fe 0.1184 1.000

Ni 0.3320 1.000

Al 0.1298 1.000

Cr 0.2948 1.000

Mg 0.0059 1.000

Zn 0.0603 1.000

K 0.1097 1.000

Na 0.0707 1.000

Ca 0.0033 1.000

Cu 0.3133 1.000
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Planner u €

Q

Sample List| Units LOD Planar

Fe ppb 0.1184 L IDL L 100
Ni ppb 0.3320 L IDL L 100
Al ppb 0.1298 L IDL L 100
Cr ppb 0.2948 L IDL L 100
Mg ppb 0.0059 0.0143 L 100
Zn ppb 0.0603 0.1740 L 100
K ppb 0.1097 L IDL L 100
Na ppb 0.0707 L IDL L 100
Ca ppb 0.0033 0.0311 L 100
Cu ppb 0.3133 L IDL L 100
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ACT915m ¢ JUu

A 7 F (0) n €
A F doFey Niy Aly Cry Mgy Zny Ky Nay Cay CuQ 109
A - F : 0y 2.5y 20y 50y 100ppb
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R ( Correlation > 0.995)

LOD RA2
Element

(Ppb) >0.995

Fe 0.4395 1.000

Ni 1.3797 1.000

Al 0.1971 1.000

Cr 0.6059 1.000

Mg 0.0118 1.000

Zn 0.1063 1.000

K 1.1160 1.000

Na 0.4518 1.000

Ca 0.0654 1.000

Cu 0.4746 1.000
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ACT915 u €

Q

Sample List| Units LOD ACT915 7
Fe ppb 0.4395 1.0855 L 50
Ni ppb 1.3797 L IDL L 20
Al ppb 0.1971 L IDL L 50
Cr ppb 0.6059 L IDL L 20
Mg ppb 0.0118 0.3241 L 20
Zn ppb 0.1063 3.5315 |20
K ppb 1.1160 L IDL LS50
Na ppb 0.4518 8.2099 L 50
Ca ppb 0.0654 0.2953 L 20
Cu ppb 0.4746 2.2098 L 20
2 ThermoFisher
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H3PO4
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H.PO,n € JU

A g \ 5\ Fo né
A F doFey Niy Aly Cry Mgy Zny Ky Nay Cay CuQ 109
A o F :0y 10y 20y 50y 100 ppb
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R ( Correlation > 0.995)

LOD RA2
Element

(Ppb) >0.995

Fe 0.5470 1.000

Ni 0.3371 1.000

Al 0.4493 1.000

Cr 0.5266 1.000

Mg 0.0077 1.000

Zn 0.2296 1.000

K 0.2629 1.000

Na 0.172 1.000

Ca 0.0989 1.000

Cu 0.4998 1.000

o
@RISR AT ThermoFisher
JoyAllied Technology 29 SCIENTIFIC



. . 5X
Sample List| Units LOD H3PO4 H3PO4 7
Fe ppb 0.5470 0.6067 3.0335 L 50
Ni ppb 0.3371 L IDL L MDL L 10
Al ppb 0.4493 2.1811 10.9053 L 50
Cr ppb 0.5266 L IDL L MDL L 20
Mg ppb 0.0077 0.0985 0.4924 L 50
Zn ppb 0.2296 L IDL L MDL L 10
K ppb 0.2629 L IDL L MDL L 50
Na ppb 0.172 1.3510 6.7552 L 50
Ca ppb 0.0989 0.2472 1.2361 L 50
Cu ppb 0.4998 L IDL L MDL L 100
2 ThermoFisher
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CuS0O4
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CusSQu ¢ Ju

A 7 W2%HNO, 7 YW VI (oY
Fo MEY~CuUA uw N\ 2000 0 ué

A F doFey Niy Aly Cry Mgy Zny Ky Nay Cay CuQ 104

A o ! F :0y 20y 50y 100y 200 ppb
Cu: 0y 10y 20y 50ppm
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R ( Correlation > 0.995)

LOD RA2
Element

(Ppb) >0.995

Fe 0.5470 1.000

Ni 0.3371 1.000

Al 0.4493 1.000

Cr 0.5266 1.000

Mg 0.0077 1.000

Zn 0.2296 1.000

K 0.2629 1.000

Na 0.172 1.000

Ca 0.0989 1.000

Cu 0.4998 1.000
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. . 10X 10X 2000X 2000X
Sample List Units | LOD CuSO-A | CuSO-B | CuSO4A | CuSO4B
Fe ppb 0.167 5.76 10.57
Ni ppb 0.541 0.88 5.81
Al ppb 0.404 L IDL 5.24
Cr ppb 0.159 L IDL 4.07
Mg ppb 0.022 L IDL 4.69
Zn ppb 0.286 14.18 18.92
K ppm 0.147 L IDL 4.17
Na ppb 0.041 L IDL 4.43
Ca ppb 0.011 0.63 5.51
Cu ppm 1.936 20.49 20.19
[
SR RHF AR A S ThermoFisher
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Sample List | Units MDL CuSQO-A CuSQO-B 7
Fe ppb 1.67 58 106 L2000
Ni ppb 5.41 9 58 L2000
Al ppb 4.04 |_MDL 52 L2000
Cr ppb 1.59 L MDL 41 L2000
Mg ppb 0.22 L MDL 47 L 2000
Zn ppb 2.86 142 189 L2000
K ppm 1.47 L MDL 42 L2000
Na ppb 0.41 |_MDL 44 L2000
Ca ppb 0.11 6 55 L2000
Cu ppm 3.98 40979 40377 39300~40700
®
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2000X
: : 10X 10X CuSQ-B | 2000X Recovery
Sample List| Units CuSO4A
CuSQ-B +10ppb CuSO4A +20ppm (%)
Fe ppb 10.57 20.26 97
Ni ppb 5.81 15.61 98
Al ppb 5.24 15.03 98
Cr ppb 4.07 13.57 95
Mg ppb 4.69 14.46 98
Zn ppb 18.92 28.82 99
K ppm 4.17 14.62 104
Na ppb 4.43 14.61 102
Ca ppb 5.51 15.52 100
Cu ppm 20.49 40.73 101
o
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Pb 220.353 vs Cu

IS Pb 220.353 {153} (Axial) | 10XCus04 v~ |1 v« |}
| = 10X CuSO4 +50ppb Wavelenzth
5000 . 20320
: Intensity
oo . e e s B
: : : Conected Peak
g 3000 ek o L Sple-:kg
i ; : : 19730
E S e e e - Aversge Backzuound
: ; 19213
Laft backziound
1000 1. .. R e T e 18612
: : Right backgiound
1,913
’ 220=.33 22(:.34 22C:.35 220:.35 22(3:.37 22(;.38
(el I 0 el I 1 I 1 [R]
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Pb 168.215

PIEN) Pb 168.215 {500} (Axial) | 10X CuSO4 ~ |1 vilgg i
- |!— 10X Cus0d —— 1!-5-:'ppb — +'-I):lp|:!|h —— Z00ppb — 500pt | ! W?;lf;:“l
Tzt
150 4
Comected Pealk
124
8 . Feelk
=100l 1159
£ Averaze Baclzmoumd
- 1147
- . SUTRRTRT - @@} ST L ] Left beckzound
: : : : : 1146
: : : Rizht bockeomd
: 1147
’ ‘1525.'19 ‘153:.20 '158:.21 151?:.22 155‘:.23
Lol L feflef | 1 [R]
o .
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Pb 168.215 calibration curve

Letat

Calibratton Frop

FitTvpe
Weighting
Forcing

Use for SemiJuant

-----

Linear

Mo -

fGx)=b*x+a
Parameter Value Confidence Delta at StdErr Eel, S5tdErr [
b 0121 +-0.001 0.001 0517
a 0,66 +{0,252 0,154 23,000
R 1.000
BEC 5,530 ppb
IDL{LOD) 2161 ppb
o
w588 £ A= ThermoFisher
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As vs Cd

Cd 10 ppm As 189.042 N Cd 10 ppm As 193.759 [

Cd 10 ppm As228.81X [ Cd Cd 10 ppm
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