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WA UoP Method 389 10 FananTINTIATEN
WsaaeMegedun3s laun Crude petroleum,
Asphalts, Vacuum tower bottoms, Vacuum gas oils,
Atmospheric gas oils, Diesel, Jet fuels, Blending
components, Pyrolysis oils waz Fatty acid
derivatives algLA3aq Inductively Coupled Plasma
Optical Emission Spectrometry (ICP-OES)
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o Faenazneaslu Vessel anniuéia Nitric acid
wazinlugasaiaaIaalulasn anduusy
Usuasmna Ultrapure water ausgasdanna
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VRs 0.25 10 50
SHs 0.25 10 50
Ws 0.5 10 25
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1 90 5
2 220 25
3 220 10
4 240 5
5 240 30
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e Vacuum Residue (VRs)

e Short residue (SRs)

e Vacuum gas oil (VGOs)
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Aiasevmeaias ICPOES qu iCAP™ PRO XP
HAAsn Thermo Scientific UsainAansgainsnn

GREIGH
« Nitric acid 65% (Suprapure grade)
e Multi-Element Standard 1000 ug/mL
e Sc Single element standard 1000 ug/mL
o Ultrapure water

NNILAIINFITNINTZ I
o 1O38NNTINNIA53UZBIETR Na, Ca, Fe, V, Ni
ANaENaN 0.05 ug/mL - 50 ug/mL uazifiu
Sc wialaduasuasgiungly antdulsuale
asazans 2%HNO3  Taglvanuiznaugans
284 Sc iU 1ug/mL
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RF Power (Watt) 1250

Coolant gas flow (L/min) 13.5

Auxiliary gas flow (L/min) 0.50

Nebulizer gas flow (L/min) 0.65

Nebulizer Glass concentric

Spray chamber Cyclonic
Centre tube (mm) 2
. Radial-iFR, Height 10
Plasma view
mm.
Mode Aqueous
Exposure (s) 5
Pump speed (rpm) 45
Sample : Orange/White
Pump tubing Internal : Green/Orange

Drain : White/White
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*re238.204

| Na 589.592

0 [ Ni 231.606

w1V 292,402
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NNSNAFBUNITILATIzENIUSHNME6 Ca, Fe, Na, Ni waz V luaraene Vacuum Residue, Short Residue waz
Vacuum gas oil lanaaan1s19 4 wuan VRs waz SRs dsunasa Fe, V, uaz Ni aauaegs lilasanaiaanaimanil
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ANMLENY (Mg/kg)
Sample
Ca (422.673) | Fe (238.204) | Na(589.592) Ni (231.604) V (292.402)

Repeatability allowable difference 0.09 0.17 0.08 0.05 0.09
VRs (n =10) 3.85 23.09 0.00 40.14 88.53
SRs (n =10) 3.85 26.94 9.62 19.25 28.87
VGOs (n =10) 7.57 0.95 1.89 0.95 0.00

Status Passed Passed Passed Passed Passed
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31 3 uane Control chart Tas a. s QC Anuanzy 2 ug/mL waz b. as QC ANNLZNIY 30 ug/mL
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