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« CONOSTAN PremiSolv ICP Solvent

« CONOSTAN base olil

o S21 CONOSTAN oil-based standard 500 mg/kg (Ag,
Al, B, Ba, Ca, Cd, Cr, Cu, Fe, Mg, Mn, Mo, Na, Ni, P,
Pb, Si, Sn, Ti , V., Zn)

« CONOSTAN oil-based standard 5000 mg/kg, Co

« SRM 1085c - Wear Metals in Lubricating Oil (314

WndulaeUszanas 300 mg/kg)
NSLATUNAIDLTILASHITHINTFIU

- Sonication ABENILAY stock standard 15-20 W19 1w

Sonication bath (guu)idszanas 60 °C)

- 13eavansuinsgunglulaueas (Co) mag PremiSolv

(ANudNTUgANEUTZII 10 mg/kg)

\Au base oil luasuinsgu S-21 (Ieeliun3ndvesans
AU S-21 WNAUINNINDGUDIFDENN)

1A9IFDEINATAITHIATTIU 1:10 (w/w) @8 PremiSolv

Wuansuasgiunmalulaueas (Co) 10 mg/kg 1:10 (w/
w) U blank, §150195574 UATAIBENY (AIDNTY
gavneUsznol 1 mg/kg)

sU 1 NM513991962081IUATRITHIATTIU 110 (w/w)



Parameter Value

RF power 1350 W
Coolant gas flow 14.5 L'min-1
Auxiliary gas flow 2.0 L'min-1
Nebulizer gas flow 0.30 L'min-1

Nebulizer
Spray chamber
Center tube
Plasma view

Radial viewing height

Mode

Pump tubing: Solva Flex

Pump speed
Exposure time

Repeats

Glass V-Groove
Baffled glass cyclonic
1T mm

Radial

8 mm

Organic

Sample: orange/white
Drain: white/white

25 rpm
10 s
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Constituent A(nm) (cmogr}ﬁ; Sl’({mg}l(()g)Sc Recc/)uvery
Aluminum  (Al) 306.215 307.120 292 104.87
Barium (Ba) 233.527 299.158 306 97.76
Boron (B) 249.678 305.006 304 100.33
Calcium (Ca) 317.933 307.082 299 102.70
Chromium (Cr) 267.716 309.082 302 102.35
Copper (Cu) 324.754 301.147 298 101.06
Iron (Fe) 238.204 299.088 301 99.36
Lead (Pb) 220.353 310.568 303 102.50
Magnesium (Mg) 285.213 299.037 300 99.68
Manganese (Mn) 257.610 304.973 299 102.00
Molybdenum (Mo) 281.615 311.012 305 101.97
Nickel (Ni) 231.604 309.526 306 101.15
Phosphorus (P) 213.618 305.141 304 100.38
Silver (Ag) 328.068 301.009 298 101.01
Sodium (Na) 589.592 304.021 300 101.34
Silicon (Si) 251.611 289.893 293 98.94
Tin (Sn) 189.989 296.060 298 99.35
Titanium (Ti) 337.280 303.075 300 101.03
Zinc (Zn) 202.548 290.27 285 101.85

A1997 2 WAAIAIANNLINTUAINNI5IA SRM 1085¢

*(n=3)

PT av conc. Cert.PT %

Constituent Alnm) (ma/kg)* (:12';:(;) Ri%o;_tle_ry
Calcium (Ca) 317.933 880.6 902.7 97.55
Magnesium (Mg) 285.213 526.1 518.6 101.45
Phosphorus (P) 213.618 699.5 689.6 101.44
Zinc (Zn) 202.548 782.5 765.2 102.26

M19197 3 LAAIAIANNLTNIUAINNISIA PT-Lubricant Oil

*(n=3)

Constituent A(nm) ?’;“Ekgi)' S|=(tl\/(l:€Id685c Recz’v;:;y
mg/kg) SRM
Aluminum_ (Al) 308.215 0.1 305.21 104.52
Chromium (Cr) 267.716 2.54 301.57 99.86
Copper (Cu) 324.754 3.49 302.082 101.37
Iron (Fe) 238.204 30.8 299.102 99.37
Lead (Pb) 220.353 8.0 305.526 100.83
Molybdenum (Mo)  281.615 0.38 307.005 100.66
Nickel (Ni) 231.604 0.48 304.37 99.47
Silver (Ag) 328.068 0.81 297.82 99.94
Titanium (Ti) 337.280 0.51 301.572 100.52
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ANATNR 2 AreNduduleagYes Standard Reference
Material - Wear Metals in Lubricating Oil (SRM 1085c )
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Al 308.215 (Organic-RadiakiFR)

150

100

Intensity [cps]

0 1 2 3
Concentration [mg/kg]

f(x) = 46.0682" + 0.9731
R2=0.9998

BEC =0.021 mg/kg

LoD =0.0411 mg/kg

Cr 267.716 (Organic-RadialiFR)
600

500

E 400
£
2 100
£
200
100
0
[ 1 2 3
Concentration [mg/kg]
f(x) = 175.1538% + -0.4668
R2=1.0000

BEC =-0.003 mg/kg
LoD = 0.0025 mg/kg

Fe 238.204 (Organic-RadialFR)
800 )

700

600

500

400

Intensity [cps]

300
200 *
100
0
o 1 2 3
Concentration [mg/kg]
f(x) = 229.7054* + -16.1832
R2=1.0000
BEC =-0.070 mg/kg
LoD =0.0104 mg/kg

Zn 202.548 (Organic-Radial-IFR)

Intensity [cps] (1013)

0 5 10 15 20 25 30
Concentration [mg/kg]

f(x) = 971.1525*x + 28.6256
R2 =1.0000

BEC = 0.029 mg/kg

LoD = 0.0008 mg/kg

Pb 220.353 (Organic-RadialFR)

Intensity [cps]
8

0 1 2

Cencentration [mg/kg]
f(x) =40.7373" + 0.7145
R?=0.9998

BEC = 0.018 mg/kg
LoD =0.0947 mg/kg

Cu 324.754 (Organic-Radial-iFR)

800

Intensity [eps]
g

0 1 2
Concentration [mg/kg]

f(x) = 251.5404"x + 0.4557
2=1.0000

BEC =0.002 mg/kg

LoD = 0.0169 mg/kg

Ti 32%070.280 (Crganic-RadiakFR)

Intensity [cps]
g8

0 1 2
Concentration [mg/kg]

f(x) = 519.6533% + -1.4874
R?=1.0000

BEC =-0.003 mg/kg

LoD = 0.0024 mg/kg

Mg 285.213 (Organic-Radial-iFR)
1600
1400
1200
1000

800

Intensity [cps]

600

400 -

0 1 2
Concentration [mg/kg]

f(x) = 418.8709*x + 4.2000
R?=0.9999

BEC =0.010 mg/kg

LoD =0.0045 mg/kg
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Sample Number

Ni 231.604 (Organic-Radial-iFR)

250

200

Intensity [cps]

0 1 2
Concentration [maikg]

f(x) = 73.3332" + -5.6845
>=1.0000

BEC =-0.078 mg/kg

LoD = 0.0150 mg/kg

Aq 328.068 (Organic-RadiaHFR)

1000

Intensity [cps]

L] 1 2
Concentration [mg/kg)]
f(x) = 286.5194* + 0.6863
R?=0.9998
BEC = 0.002 mg/kg
LoD =0.0165 mg/kg

Ca 317.933 (Organic-Radial-iFR)
800

700
600
500

400

Intensity [cps]

300
200 4 &
100 +
0 i .
0 1 2
Concentration [mg/kg]

f(x) =207.4357*x + 9.5310
R?=0.9999

BEC = 0.046 mg/kg

LoD = 0.0098 mg/kg

P 213.618 (Organic-Radial-FR)

1000
0
800 +
700
600 ©
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Intensity [cps]

400
300
200
100

0 Ll

0 5 10 15 20 25

Concentration [mg/kg]

30

f(x) = 28.2480*x + 1.5988
R2=0.9999

BEC =0.057 mg/kg

LoD =0.0531 mg/kg
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1. ASTM D 5185: Standard Test Method for Determination of Additive Elements, Wear Metals, and Contaminants in
Used Lubricating Oils and Determination of Selected Elements in Base Qils by Inductively Coupled Plasma Atomic

Emission Spectrometry (ICP-AES)
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