Multi-element Reference Materials
for XRF (and Filter Orientation)




Multi-element (ME) XRF Reference Filters

e Quickly evaluate instrument performance for
multiple elements

e Assess spectral interferences between elements
e Limited multi-element reference filters for XRF

— NIST Standard Reference Material (SRM) created with
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UCD Evaluation of ME Standards
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Inter-laboratory Comparison of

Multi-element (ME) samples
e Labs

1. CNL, XRF (Epsilon 5)

2. DRI, XRF (Epsilon 5) and ICPMS

3. South Coast Air Quality Management District, XRF (Epsilon 5) and ICPMS
4. New Zealand (NZ), XRF (Epsilon 5) and PIXE

5. United Kingdom (UK), XRF (Epsilon 5) and ICPMS
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Methodology for ME Study

e Cannot use mass for reference value

e Assigning reference values for MEs
O UCD analyzed all samples on Odin

Ci,solution
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Deposit Area

e |CPMS analysis yields g/filter while XRF
analysis yields g/cm?

O Convert between units using filter area

O Pall 47 mm PTEFE filter internal diameter measures




' SEM

HV-: 20.0 kV WD: 15.74 mm MIRA3 TESCAN SEM HV: 30.0 kV WD: 11.20 mm | | : MIRA3 TESCAN
View field: 809 pym Det: LVSTD View field: 27.5 pm Det: LVSTD 5 pm
SEM MAG: 357 x | Date(m/dly): 09/22/14 SEM MAG: 10.5 kx | Date(m/dly): 09/22/14




Normalized Diameter Scan SE M XRF
1.4

: Results of
} 47mm filter

0.4

with deposit on
T PTFE-face

Normalized Diameter Scan




Laser Ablation Inductively Coupled
Plasma Mass Spectrometry (ICPMS)




ME Solution Samples (Na, Si, K, Ti, Mo
and Zr) on 47 mm

| te=xg PN
: ?

500 PM mass, ug/filter - 5000 Na, ng/cm2 , 1500
Ao o T o
® o7 1000
:g 300 /” §3000 O ,’/ :E
2 & o S L 2
a. . [~ ’ a.
S 200 — 52000 4 o)
o y =0.9751x QQ/, 500
100 616 R?=0,9945 1000 ]
& <
O. P’ 0 - | | O
0 100 200 300 400 500 0 1000 2000 3000 4000 5000
IMPROVE Side IMPROVE Side
2500 - 7 150 . ;
Si, ng/cm2 & . Ti, ng/cm2 .
y = 1.0952x & L7
2000 R? = 0.9961 1 y=11197x v
&L R? = 0.9959 .’
o o e o 100 O
1500 § .
= , T ,
@ L7 @ <,>’
a. ’ o ’
&1000 o 3 el
e 50 s
1% -
500 & &
o &
£ @
O 1/ 0 IO
0 500 1000 1500 2000 2500 0 50 100 150 |
IMPROVE Side IMPROVE Side ‘
— i M e e e TR p

K, ng/cm2 | Py

y = 1.1026x <>’,’
R2=0.9971 |<,”
<L
<& L7

500 1000
IMPROVE Side

- —— R

1500 &




SI0, Samples on 47mm Filters
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(NH,),SO, Samples
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Filter Orientation

 Still assessing the impacts of filter orientation
on our operations?
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