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Philipe PW2400 XRF cpectrometere %
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* Two unite, built in
1992, equipped with
PW2510 sample
changere

* X-Ray Tube rating:
20 to 60 kV, 10 to 125
mA

* Operating medium:
vacuum or helium

* Cryctale: PX1, PX4,
LiF 200. LiF 220,
PE 002, Ge 111
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*Good for XRF: Pb ie precent in
practically all camplec!



XRF and the Pb 8melting Buginece X

Xslrata

ZINC

eBad for XRF: Pb ic precent in
practically all eamplec!
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XRF Scan Interpretation - Screen 2

I« Lines

LLines

M Lines
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Directives

-Pb Lz < PbLB

- At 45° there is a Pb peak not assigned by the software; ignore it.

- Ignore Zr Ku as it occurs at the same location as a Pb line; if Zr KB is present use only thatline.

- Delete As Ko if As KB is absent

- Se KB won't appear due to the presence of Pb; ignore it

- Readjust all peaks associated with the "Pb Hand"” located left of center.

- As KBz is not in sofware; ignore it.

- Br Kuis on peak at the far left on the "Pb Hand"; assign it as such only if Br KB is present
at left of "Pb Hand".

- Bi LB is also on far left peak of "Pb Hand"; rmeke sure it isn't overevaluated by checking Bi Lelocated
on left side of Pb peak at right {calculate LG peak height based on expected % peak size corrpared
to La).

- Ir L peak is usually spurious, actually a Pb peak; use 'Delete Elemrent’ feature to rermove it

- There is no Hg LB line.

- Suspect the presence of Ge K lines when analyzing Pb Sulphate sarmples

- Sr Kz near unidentified Pb peak; use anly if Sr KB is present. Note: Sr KOG cannot be used as it occurs
at the same location as a Pb line, as well as Zr Ko

- Ignore Rb Kaat 38 unless it is very strong. i.e. higher than the Pb peak at its right.

- Smrall Pb peak at nght of "Pb Hand” (near 427) is not assigned by the software; ignore it

- Identify Hg La only if it's well-defined and its presence is plausible, i_e. the material analyzed isn't a
high-terrperature residue.

- If the As KB peak is especially strong, a secondary As Peak will appear at43° butis not assigned
by the software; ignore it

- If both Pb and Bi are present, ignore peak at 39° as it corresponds to both Pb L5 and Bi LB1 peaks.
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" Application items
) General ) 5ample description ) Quantitative program
) Identification scheme G ) Qualitative program
) Conditions O Application channels
I Application compounds
[ Momalize Momalise to [%]: I'IDD-UD X Lock nomalise
Caompound Farmula El |Laver Source Uit Dec. | Minimum b axirnurn
054g Calc. Func. 1|Calc. Func. 4 3
0541203 Calc. Func. 1| Calc. Func. % 2
054z Cale. Func. 1|Calz. Func. X 2
0SB Calc. Func. 1| Calc. Func. % 2
05Cal Calc. Func. 1| Calc. Func. % 2 5.000 15.000
0s5Cd Cale. Func. 1|Calz. Func. X 2
05Cu Calc. Func. 1| Calc. Func. % 2 2.000
05Fel Cale. Func. 1|Calz. Func. X 2 10.000 25,000
05K Calc. Func. 1| Calc. Func. % 2
05kgl Calc. Func. 1|Calc. Func. 4 2
05ka Cale. Func. 1|Calz. Func. X 2
05PE Cale. Func. 1|Calz. Func. X 2 30.000 50.000
055 Calc. Func. 1| Calc. Func. % 2 3.500
0556 Cale. Func. 1|Calz. Func. X 2
05502 Cale. Func. 1|Calz. Func. X 2 5.000 15.000
05Zn Calc. Func. 1| Calc. Func. % 2 5.000
Ag Ag Ag 1[=RF % 3
Al203 Al203 Al 1[*RF % 2
As As As 1[*RF % 2
Ei Ei Ei 1[=RF % 2
Cal Cal Ca 1[*RF % 2
Cd Cd Cd 1[*RF % 2
Cu Cu Cu 1[=RF % 2
Fel Fel Fe 1[*RF % 2
K K K 1[*RF % 2
kg0 g0 Mg 1[*RF % 2
MNa MNa MNa 1[=RF % 2
Fb Fhb Fb 1[=RF % 2
‘%Addgmp... ”% Add Prd... I|% Remave ” f Edi... I
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® Denis Foulem - LabStats - Explorer,

File  Wiew  Tocls  Help
| Mew =] Gpen i‘lGrgph 23 Reports | i Delste =3 Properties |Q,_JI—!E_I|_:| |qL9g Off

= ﬁ LabStats e e p—
£ Ervirormerital Lab Method L___J) QB3 L--j HRap T v et L___j‘ #Ray 2 vs et
% Enviranmental Lab Methad Arch| |
Environmental Lab Procedure || " . — . - .
& viocio Lab [___j #RAF 1 - QAQC Check l_-/ HAF 2 - QAQC Check [_-/ #AF-1 YR Check
- Spec Lab ey ey —
) PL 0ES L—-/ #RF-2 VIR Chech L—-/ #RF1 -2 Hrs QAQC L—-/ #RAF2 -2 Hrz QAQC
"_'_L HHRap 1 vz et
HHRay 2 vs et

ﬁ ®RF 1 - QAGQC Check
"_-j #RAF 2 - DAQC Check
H ®RF-1 VIR Check

!
ﬁ #RF-2 VIR Check

4 ¥RF1 - 2 Hie QALC
U wRED L9 Hee nanie

L e R TR =

¥ Denis Foulem - LabStats - Explorer

File  Migw  Tools  Help
 (Jhew =) Open fillGroph <3 Reports | % Delete :aProportics | @)iiclo | @ Log OFf

= ﬁ LabStats

: £ Erwvironmental Lab Methad j ALRDI15%) j Cal (10%) j Cu (0.5%)
£+ Ervironmental Lab Method Arch
¢! Erwironmertal Lab Procedure j FeO (20%) j M0 (0.5%) j Ph (40%)
£t Medical Lab

= Spec Lab
PL OES j S01.5% j FOZ (10%0) j Zn (4%
=

W-Fap 1 ws'wet
s i et
05 Preszed ‘wet
RS Pressed wiet
SL Fusion - Wet
SL Preszed -wet
5L Ratio Fusion
SMF Pressed-Wet




Data Comparicon and Graphe

Xslrata

ZINC

B Denis Foulem - LabStats - Response Data

File  Yiew Tools Help
LjNew E] Qpen i'_[Graph \Q Reparts | & Delete | o = |Q)Help I

Inztrurment Analyte Test Date Time Analyst teazuredValue 1 Measured Value 2 | Lot Mumber Calculated Waly

5y 1y 05 Fusion -t | 41203 [1.5%] 5/6/2010 11:00:00 &M Foulem, Dieris [4... 1.81 I

HRap 1 wewet 05 Fugion - Wet | A203[1.5%] 4/28/2m0 171:00:00 Ak Foulem, Deniz (4. | 1.87 1.87 100,00
#-Ran 1 weWet Al203[1.5%) Foulem, Denig [4... 92.40
#-Rap 1 waWet Al203[1.5%) Foulem, Deniz (4. 96.76
HRap 1 wswet 05 Fuzion -'wet | A203[1.5%] 4/8/2M0 11:00:00 AM Foulem, Deniz (4... | 1.53 1.52 100.66

X-Ray 1 vs Wet - OS Fusion - Wet - Al203 (1.5%)

125.94
12335 | 122.24 ucl

120,75 +

118.16
11557 L 11862 N AL

112,97 440,00 MUWL
110.38 =

107.78 +
105.19 + -
102.59 400,00 .

100.00 - ¥ =
97414+ = . .

94,81
92.22 1 90.00 MLWL
89.62 +
87.03 | 85,08 N
84.43 F

81.84
7905 L 77.76 LCL
76.65 T
74.06

Data Values (% Recovery)

11/2010 11:00:00 AM
/152010 7:00:00 AM +
5/2/2010 3:00:00 PM +
5/6/2010 11:00:00 AM L

4/21/2010 3:00:00 AM +
4/28/2010 7:00:00 PM 1

/19/2010 3:00:00 AM +
22/2010 11:00:00 PM +
/26/2010 7:00:00 PM 1
/30/2010 3:00:00 PM +
2/3/2010 11:00:00 AM L
2/7/2010 7:00:00 AM 1
2/11/2010 3:00:00 AM L
2/14/2010 11:00:00 PM L
2/18/2010 7:00:00 PM |
2/22/2010 3:00:00 PM +
2/26/2010 11:00:00 AM +
3/2/2010 7:00:00 AM L
3/6/2010 3:00:00 AM L
3/9/2010 11:00:00 PM L
3/13/2010 7:00:00 PM £
3/17/2010 3:00:00 PM +
3/21/2010 11:00:00 AM +
3/25/2010 7:00:00 AM |
3/29/2010 3:00:00 AM L
4/1/2010 11:00:00 PM L
4/5/2010 7:00:00 PM +
4/9/2010 3:00:00 PM 1
4/13/2010 11:00:00 AM L
4/17/2010 7:00:00 AM |
4/24/2010 11:00:00 PM +

s = o s =

1
1
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Ccatter effect on Culfur (Example)

X-Ray 1 vs Wet - OS Fusion - Wet - S (1.5%)
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£ LabStats - Review - Unreviewed Violations Statistics Response Control
Data Data
File  Wiew  Help
- Average 102.80% 99.99%
! =] Cpen i'_[ Graph 2 Print | =3 Properties | @) Help i
Standard Deviation 2.62 2.00
Labaratory Ingtrurnent Analyte Test
SpecLab ®RAF 1 - DALC Check  HGP Dust TI[B.2%) % Relative Standard 2.54 2.00
Spec Lab #AF 1 -0AQC Check  HGP Dust Zn [0.34%) Deviation:
Spec Lab ®RAF 1 -0AQC Check 05 Fuszed Az 067X
Spec Lab #RF 1 -0AQC Check 05 Fused Cd 018 Precision Decision
Spec Lab ®RF1 - 0AQC Check 05 Fused K [0.32%)
Spec Lab #AF1-0AQC Check 05 Fuzed Sb(0.20%) F Calculated 0.0000
Spec Lab ¥RAF 1 -0A0C Check  Return Sinter A [0.72%)
SpecLab HAF 1 - QAQC Check  Return Sinter Cd[0.24%) F Lookup Value 3.7870
Spec Lab #RAF 1 -0AQC Check.  Return Sinter Fel [19.63%)]
Spec Lab #RF 1 -0AQC Check.  Return Sinter kgl [0.69%)] Degrees of Freedom 7
Spec Lab =RF 1 - 0AQC Check  Retumn Sinker Pb [37.16%) (Response)
Spec Lab #RF 1 -0AQC Check  Return Sinter n [2.7%)
Spec Lab ®RAF 1 - 0AQC Check  Slag Fused Az [0.26%) Degrees of Freedom (Control) 41
Spec Lab ®RAF 1 - 0AQC Check  Slag Fused Cd [0.01%)
Spec Lab ®RF1-0A0C Check,  Slag Fused k. [0.68%] Significant Shift in Precision? No
Spec Lab #RF 1 -0ACQC Check.  Slag Fuzed Ma [1.98%)
= - OAQLC Check Sk Cal [10.15%) . ..
Spec Lab WRF 1-QAGE Check  SMF Cu [0.67%) Bias Decision
Spec Lab #*RF1-0A0C Check  SMF Fel [17.82%) .
Spec Lab %RF 1-0A0C Check  SMF Pb (36.03%) Students t Test for Bias 3.0288
Spec Lab ®RAF 1 - QALC Check  SMF Si02 [9.49%)
Spec Lab RF 1-0AGC Check  SMF Zn (2.43%) t Lookup Value 2.3646
Spec Lab #RF 2 -0AQC Check  CuSpeizs Az [19%)
Spec Lab XRF 2- OAOC Check  Cu Speiss Fe [0.91%) Degrees of Freedom 7
Spec Lab ®RF 2 - QAQC Check  Cu Speiss Pb [15.12%) S .
Spec Lab XRF 2 - QAGC Check  Cu Spsiss 5b [1.55%] ARl B es
Crmm | =k YOO OANT Tlameal =D Maaal A4 123

Persuasive Bias Yes
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XRF Spectrometry at Xstrata Zinc Brunswick Smelter:

e Multitasking

e Validation of data by Wet Lab checks and data management

e Maintain accuracy of assays

e Perform full XRF scans on a regular basis

e Troubleshooting

e Questions?



