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Presenter
Presentation Notes
Opening slide-place holder for introduction.
Repeat name and current job with location.
The XRF is a very specialized technical tool and we are here to make you aware of its availability to you.  We have identified several potential uses for the XRF, however, like GPS or remote sensing, the potential for use of the information provided is only limited by what you want to accomplish.  This graphic is a representation of the poster displayed on the OSM booth.


The OSM-TIPS Handheld XRF
Analyzer

Niton XL3t 950 GOLDD+ _—
\ (\/\
The OSM units are
programmed with four
modes. Each mode has "=
advantages relative to the
materials you are analyzing.
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Presentation Notes
The modes are: Soils, Mining Cu/Zn, Mining Ta/Hf, and TestAll Geo.  The selection of mode to use is based on variables of what information you need.  Individual samples may be analyzed and results reported for any or all of the modes in the same database.
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Presentation Notes
This analyzer can also be programmed with a plastics mode, consumer goods mode, or a metals mode to facilitate specific analytical needs.


The Niton XL3t 950 GOLDD+

Capable of laboratory accuracy, especially
with a Helium purge of the sensor.
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Presentation Notes
The instruments, however, are not being used in a controlled or certified laboratory setting.  We recommend that the results not be used to stand alone in a legal proceeding, but be a supporting reason to use certified laboratory analysis to address potential problems or a failure to meet the appropriate regulations.



The XRF can be a valuable tool in the
evaluation and planning phases of
an AML project

The current best use is as a screening tool for:
e Spoil or borrow area assessment.

e Reconnaissance of soil and spoil resources to
reduce laboratory analysis costs.

e |dentification of elements important.in
environmental evaluation; such as selenium,
mercury, and arsenic.

e |dentification of radioactive elements.
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Presentation Notes
Knowledge of the materials you are working with can prevent errors in your AML project.
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Elements Reported by the OSM handheld XRF Analyzers

The OSM-TIPS owned Niton XL3t 950 GOLDD+ handheld
analyzers will sample and report all of the elements identified
in blue, including the lighter elements with “shaded” coloring.

AH trademarks are tha peoparty of Theirsa Fisher Serennific fec. andd it subgidiana s

7, 2008 Therma Fisher Scienific ne. AN nghis resenved.
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Presentation Notes
Periodic table showing elements that can be detected by Niton devices.  The OSM XRF instruments are the most inclusive currently available. 

The XRF will analyze elements with an atomic number of 12 or greater.  This will give you results for the common trouble makers of Al, Fe, S, Mn, As, and Se.  The two elements of interest in soils that cannot be analyzed though are Na and B.



Detection Limits in $i02 matrix
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Figure 1. Instrument compariscn data for LODs of various slements in an Si02 matrix. Note the greatly improved detection limits for XL3t with
RO NN techandnne , -
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Presentation Notes
Note the greatly improved detection limits for the Niton devices provided by OSM in the yellow.


The OSM XRF analyzers have the improved GOLDD+ technology
with lower levels of detection

The current analyzer is the XL3t 950 GOLDD+ Mining Analyzer:
It has improved LOD’s for all the lighter elements without the need for using the Helium Purge.

- Mining Analysis

. Si0; Matrix

- 60/sec per filter
All values in ppm

Niton XL2 GOLDD Niton XL3 GOLDD+
Ba 75 35
sb 30 12
sn 30 15
cd 25 8
Pd 15 5
Ag A/S A/S
Mo A/S
Nb 35
zr 15 3
Zn 15 8
Cu 25 12
Ni 45 25
Co 35 20
Fe 60 35
Mn 75 60
cr 150 20
v 450 10
Ti 700 10
Ca 65 50
K 125 40
cl 75 60
s 120 70
P 350 250
Al 750 500
Mg 7500 3500
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Presentation Notes
This slide lists some of the impressive detection limits of the device.


The handheld analyzers are versatile
for on-site use

location, while walking over a site. shielded mobile test stand on-site.
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Presentation Notes
OSM has the “extena-pole” option available that will make life easier on the operator, especially after a couple of hours of on-site analysis.

The mobile test stand and laptop computer allow “tailgate” sample analysis ease identical to working at the office.


The instrument will operate for
about eight hours on a fully charged
battery.
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Presentation Notes
Each instrument comes with two batteries, so multiple consecutive days of on-site analysis are possible.

The instrument is capable of internal storage of a large number of records, so results of sample analysis can be downloaded at the end of the day.



Once the samples have been prepared and the
parameters of the analysis are set, “in the office”
measurement of samples becomes an assembly line
process.




.

Analysis of Refuse Samples Prior to Reclamation

of an AML Site in Tennessee
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Reading NTime

C D
Type

60 T Soil

61 HHHHRERH Mining
62 HHHHRIH Mining
63 HEsHHEE Soil

64 #HtH#HHH Soil

65 HHHERIE Mining
0O HEHHHHE TestAll Ge
67 s Soil

63 HHHRHH Mining
69 HHHHHRE TestAll Ge
70 HEsHHE Soil

71 HHHHAERH Mining
72 tHEHHHRA TestAll Ge
73 s Soil

74 HHHER Mining
75 i TestAll Ge
7o s Soil

77 #iHEHHHE Mining
78 i TestAll Ge
79 HHHHRRR Soil

B0 HiHHEHEH Mining
81 Y TestAll Ge
B2 #HHHHARH Soil

B3 HiHHHHE Mining
B4 A TestAll Ge
85 HHEHE Soil

BO HiHHEH Mining
87 su TestAll Ge
88 Soil

BY HuHHHEH Mining
90 i TestAll Ge

E F
Duration Units
480 ppm
480 ppm
244.87 ppm
180.66 ppm
184.01 ppm
244.52 ppm
243.55 ppm
185.03 ppm
243.63 ppm
243.61 ppm
183.78 ppm
285.87 ppm
251.92 ppm
184.16 ppm
242.41 ppm
245.36 ppm
183.19 ppm
245.41 ppm
244.79 ppm
180.98 ppm
268.44 ppm
260.35 ppm
180.85 ppm
241.34 ppm
250.62 ppm
182.39 ppm
241.57 ppm
249.19 ppm
180.74 ppm
245.24 ppm
244.87 ppm

G H

Sigma Val Sequence Flags

2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final
2 Final

-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
-8mm
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SAMPLE LOCATION

K

NIST 2780 Mining Cu LWE
NIST 2780 50ILS LWE
RM 1a 36.16.59-84.20.26 LWE
RM 1a 36.16.59-84.20.26 LWE
REM 1a 36.16.53-84.20.26 LWE
RM 1b 36.16.59 - 84.20.2¢ L\WE
RM 1b 36.16.59-84.20.26 LWE
RM 1b 36.16.59-84.20.26 LWE
RM 1c 36.16.59-84.20.26 LWE
RM 1c 36.16.59-84.20.26 LWE
RM 1c 36.16.59-84.20.32 LWE
RM 2a 36.16.55-84.20.32 LWE
RM 2a 36.16.55-84.20.32 LWE
RM 2a 36.16.55-84.20.32 LWE
RM 2b 36.16.55-84.20.32 LWE
RM 2b 36.16.55-84.20.32 L\WE
RM 2b 36.16.55-84.20.32 LWE
RM 2c 36.16.55-84.20.32 LWE
RM 2c 36.16.55-84.20.32 LWE
RM 2c 36.6.55-84.20.32 LWE
RM 3a 36.16.52-84.20.37 LWE
RN 33 36.16.52-84.20.37 LWE
RM 3a 36.16.52-84.20.37 LWE
RM 3b 36.16.52-84.20.37 LWE
RM 3b 36.16.52-84.20.37 LWE
RM 3b 36.16.52-84.20.37 LWE
RM 3c 36.16.52-84.20.37 LWE
RM 3c 36.16.52-84.20.37 LWE
RM 3c 36.16.52-84.20.37 LWE

M
INSPECTOCOR 1

soils

SOILS

SOILS

SOILS

SOILS

SOILS

SOILS

SOILS

SOILS

N
COR2

MISC

60 sec x 180 sec

3 x 60 sec

3x 60

3x 60

3x 60

3x 60

3 x 60

3 x 60

Mining Cu
testall geo

mining Cu
TEST ALLGEO

MINING Cu
TEST ALL GEO

mining Cu
TEST ALLGEO

Mining Cu
testall geo

Mining Cu
Test All GEO

Mining Cu
Test AlIGEO

Mining Cu
Test AlIGED

P
NOTE

4 % 60
4% 60

4 % 60
4% 60

4 x60
4 x 60

Ax 60
4 x 60

4 x 60
4 x 60

4% 60
4 % 60

4 % 60
4 % 60

4% 60
4 x 60

Q
As

100.3
85.17

< LOD

<LOD
13.45
11.78
11.83
16.88
12.88
14.96
15.79
12
10.34
9.4
7.29
7.8
10.39
8.08
10.07
11.5
8.06
6.56
12.74
8.42
7.78
14.2
8.95
9.52
14.15
11.84
12.46

R
As Error

2.5
2.9
38.02
35.37
2.03
1.96
1.92
2.02
1.93
2.07
21
1.57
1.82
1.88
1.81
1.78
1.98
1.87
1.84
2.01
1.55
1.64
2.26
2.09
1.93
2.26
2.18
2
2.26
2.1
21
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Presentation Notes
Analysis was made of a limited number of samples to confirm the anticipated problems. These results are just presented to illustrate the volume of information reported by the SRF. 
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Analysis of Refuse Samples Prior to Reclamation

of an AML Site in Tennessee (continued)

L T u
e SeError  Ni
1.74 0.94 35.78
<LOD 2.64 <LOD
<LOD 348 <LOD
6.84 .7 40.53
<LOD 147 <LOD
<LOD 2<L0D
<LOD 1.5 <LOD
<LOD 1.46 <LOD
<LOD 2<L0D
<LOD 7.82 <LOD
<LOD 1.52 <LOD
<LOD 2<L0D
<LOD 1.5 <LOD
<L0OD 146 <LOD
<L0D 2<L0D
<LOD 15 <L0OD
<L0D 1.48 <LOD
<LOD 2<L0D
<L0D 1.5 <LOD
<LOD 1.52 <LOD
<L0D 2<L0D
<LOD 1.5 <L0D
<LOD 1.73 34.93
<LOD 2<L0D
<LOD 1.5 <LOD
1.86 114 27.51
<LOD 2<L0D
<LOD 1.5 <LOD
<LOD 1.6 <LOD
<LOD 2<L0D

<L0D 1.5 <LOD

v
Ni Error

13.08
25.76
35.44
25.86
22.92
24.79
18.41
22.85
24.81
102.57
23.8
19.74
17.48
22.59
24.39
18.05
23.22
24.47
18.26
24.07
20.54
16.54
17.88
28.64
19.84
17.35
28.38
19.48
24.88
26.02
19.38

W
Zn

6.85
83.85
223164
22248
52.66
52,91
54.33
62.1
58.28
54.57
43.97
49.74
489
40.64
36.74
111
40.14
39.44
41.22
7.0
36.47
40.51
110.84
117
111.03
43.72
49.27
49.69
64.57
61.37
62.61

X

In Error
3.65
5.33
28.5
27.03
4
4.95
4,07
418
5.01
413
3.98
3.85
3.69
3.7
4.6
3.66
3.76
4,58
3.7
3.77
3.82
3.31
5.65
6.71
5.21
422
5.23
4.02
4,53
5.19
43

Fe
32006.32
41590.49
28483.43

22666.6
12034.59
18438.66
12063.28
11760.71
17907.13
11800.65
12464.09
18878.18
12426.89
11569.14
17714.68
11550.77
13037.05
19629.76
13048.68
13291.31

20025.8
13383.43
13912.33
20691.73
13898.04

13220.6
19754.13
13173.59
14052.91
21111.74
14090.16

z
Fe Error

93.82
171.81
199.23
152.68
82.26
130.5
82.89
81.04
126.69
83.12
84.56
104.05
78.56
80.27
128.26
79.49
86.53
133.19
84.84
89.04
114.09
77.36
96.9
148.5
89.1
91.85
143.09
86.77
94.1
141.63
90.44

AA
Ca
9225.71
7732.85
2261.78
2338.72
3611.83
2398.11
2376.12
4110.97
2509.92
2453.1
M3
2376.51
2332.89
4667.21
2648.16
2634.04
4969.14
29741
290171
4879.29
2908.42
2865.52
2465.68
1797.83
1839.39
2939.6
2030.49
1998.01
2265.36
1524.88
1454.78

AB AC
CaError Mn
8162  377.03
89.31  384.85
97.22  429.15
95.74  441.93
93.98 <LOD
63.31 <LOD
64,43 <LOD
101.97 <LOD
65.25 <LOD
71.76 <LOD
52.99 <LOD
65.81 <LOD
64.52 <LOD
106.95 <LOD
64.87 <LOD
63.6 <LOD
111.94 <LOD
68.85 <LOD
63.33 <LOD
110.84 <LOD
68.18 <LOD
67.35 <LOD
86.56 39.28
66.07 <LOD
63.64 <LOD
88.23 38.91
66.35 <LOD
65.14 <LOD
89.2 <LOD
58.96 <LOD
59.36 <LOD

AD

AE

MnError S

19.91
35.13
3071
39.12
26,57
59.25
434
26.78
58.04
235.45
27.83
46.62
41.04
27.22
60.05
43,35
28.33
59.09
4417
28.76
50.19
40.16
22.04
70.22
475
21.06
66.82
46.32
29.69
61.53
45,52

609.25
1739.954
168414
7766.42
5853.67

12041.78
12058.24
6654.87
11889.85
11821.39
6613.79
12826.92
12972.89
6710.88
12174.89
1225151
7291.67
12750.02
12825.79
5858.76
10353.84
10478.77
7266.2
14271.63
14273.36
7600.16
14919.24
15014.43
8326.03
14152.56
141515

AF AG
SError Mo
98.11 17.29
5245 13.93
289.01 9.23
309.79 10.55
271.44 3.22
113.75 <LOD
113.31 <LOD
294 <LOD
111.86 <LOD
231.25 <LOD
283.54 <LOD
114.34 <LOD
117.45 <LOD
299.59 2.24
110.78 <LOD
111,38 <LOD
315.47 <LOD
116.06 <LOD
115.04 <LOD
288.62 <LOD
102.2 <LOD
102.72 <LOD
292.64 <LOD
127.45 <LOD
127.2 <LOD
293.65 3.07
129.47 <LOD
128.84 <LOD
323.06 <LOD
119.37 <LOD
120.2 <LOD

AH

Al

Mo Error K

1.07
115
1.54
1.86
1.2
2
157
177
2
7.63
179
2
L3
118

L3
18

L3
1.83

L35
1.96

L3
1.29

L3
1.87

L35

27475.19
21070.16
28647.51
35877.26

23254.9

13182.3
13187.73
25182.91
13382.22
13243.18
22660.53
13251.84
13201.11

24517.5
12331.92
12309.85
26119.85
13448.81
13340.25
25698.68
13118.34
13304.62

25072.2
15037.37
15047.77
24669.69
14912.54

14779.6
25009.22
13312.25
13377.38

A

K Error
153.32
163.88
253.99
282.79
226,14
143.32
145,54
242.04
146.35
27174
224.22
146.3
145
242,58
140.25
137.81
254.1
143.17
146.95
25139
145.67
1443
233.37
162.46
155.81
223.15
159.53
155.04
242.42
145.56
146.23

AK
Cu

21544
244.21
170.5
173.77
23.3

<LOD
26.26
28.44
16.05
26.6
25.61
14.84
2341
24.73

<LOD
20.96
24.22

<L0OD
27.94
20,11
13.44
23.35
41.85
29.06
39.74
3.9
21.09
35.33
31.61
20.61
29.73

AL AM
CuError Cd
6.16 <LOD
9.32 <LOD
12,21 <LOD
11.51 16.52
5.26 <LOD
13.42 11.38
5.36 1.64
5.31 <LOD
6.76 10.68
541 9.25
5.41 <LOD
5.46 8.58
4.98 6.24
5.19 <LOD
13.52 311
5.07 11.63
5.29 <LOD
13.2 9.85
527 7.98
532 <LOD
5.66 8.59
4.67 10.65
6.3 <LOD
7.82 <LOD
5.76 <LOD
6.07 <LOD
7.52 151
5.65 <LOD
575 <LOD
7.07 9.36
5.5 6.47

AN
Cd Error
532
3.99
8.09
5.48
4,96
275
2.69
4.83
2.68
2.63
517
275
2.7
476
2.59
2.65
4.86
2.64
2.65
4,82
2.64
267
5.58
5.95
3.46
5.28
291
4.29
522
2.81
.78

AO
Ir

449,43
330.37
1524
210.01
86.15
65.58
64.55
90.1
85.22
88.94
91.16
67.77
66.25
83.35
61.17
60.23
93.72
70.79
70.5
87.56
64.46
66.01
103.32
73.49
79.11
100.93
74.26
73.35
87.64
65.73
£5.85

AP
Zr Error

.74

2.7
291
4.25
2.05
1.55
1.51
2.08
1.53
213

21
1.23
143
2.03
1.52
147
214
1.57
1.55
214
1.29
1.37

24
177
1.63
232
172

1.6
2.15
1.54
1.52

AQ
Sr

107.31
90.74
176.11
216.61
99.46
87.01
86.85
105.45
52.59
106.09
54.13
82.5
824
104.98
90.83
9242
107.19
91.3
91.02
107.18
94.83
93.82
103.45
90.69
50.14
109.82
95.3
35.64
7267
63.72
63.92

AR
SrError
L]
1]

3.4
1]
1.
1.
1.]
1.
1
14
1.]
1]
1]
1.
1.
1]
1.
1.

1]
14
1.1
14
1)
1
1
1
1)
1.]
1]

[
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This information is presented in a “manageable” database format that has been exported from the secure database format recorded by the XRF.


The analyzer can be programmed to report only specific
elements of concern and information from the results
can be organized into your own customized report.

XRF Analysis

m
3
®

Sorting Options

Value, ppm Reading No 1
< LoD Time 10/19/2011 10:23
<LloD Type TestAll Geo

Alloy Mode
Sb Never B

Al Normal —
Sn Normal iI:

Pd Normal
Ag [Normal )li e

Mo Normal +|

< LOD Flags -8mm
<LOD SAMPLE Black rock from seep #2
< LoD LOCATION Pine Mountain Mine, Heavner, OK
<lOD INSTRUMENT Niton XL3
<LOD MISC sample collected 9/29/2011
NOTE limestone lining channel

Z2ROPEIOOSTREOIBVED
3

g
2

A A A
7~
g

61.7%
242581 24.3%
96024 9.6%
15294 1.5%
6805 0.7%
3785 0.4%
1413 0.1%

Display Options
|Hever Display o

XRF analysis of the surface was made before the dark rind was
938 chipped away to expose the limestone.

Resetl Save‘ Close‘

CPHYS<PZAQPROCBETRIQE IR
£

Figure 1-5. Changed Display Option

.______

-
F
~
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On the left is a screen shot of the set-up display.  This is how you determine what your analysis will report.  The report page on the right was developed by Brian Hicks as part of a technical evaluation.


As in laboratory analysis, sample
preparation is very important.

\i A
\Jw,: o
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Samples can be ground, split, and placed in a cup, or for faster and less accurate readings take readings from various locations on the sample bag.  The thinner mylar cover of the sample cup provides less interference with electrons being read by the sensor.


Constraints

Expensive and easily damaged

Requires safety training to use x-ray equipment as
well as learning to set-up and use the instrument.

Transport and use regulated as X-Ray equipment.
Measures elements — Not mineral compounds.
Does not report oxidation state.

Cannot detect elements with an atomic number
less than 12.

Measures sample surface only.
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The units are expensive and easily damaged through unintentional misuse.  The units may be loaned to a state program, but only after the extensive safety (radiation) and operational training necessary for proper use of the equipment.  For on-site evaluations, OSM can provide an operator with the necessary computer and GPS capability to provide results in real time.  However, the scheduling of an on-site evaluation will be based on availability of trained OSM personnel.

These units, which contain no radioactive material, are regulated by individual states as if they were medical X-Ray equipment.  Regulations vary greatly by state.  State regulations apply whether the unit is being used in the state or just transported across the state.  One of the advantages of using OSM personnel for an on-site evaluation is some states extend regulatory exemption within their boundary for Federal use of the equipment. 

The units measure individual elements and not mineral compounds.  Nevertheless, the instruments can report approximate mineral values with user-constructed “library” definitions that are based on proportions of detectable elements.  Since many of the minerals of concern for soils contain oxygen, which is not detected by the XRF, the accuracy of mineral assessment may not be reliable.    

The unit does not report the oxidation state of the element.

The units are not capable of detecting elements with an atomic number less than 12 (elements lighter than magnesium).  The common trouble makers such as iron, sulfur, and aluminum are measured as either parts-per-million or as a percent of the sample, but sodium and boron are placed in the “balance” category.

The units measure only the surface of a sample, whether it is in-situ or a prepared sample.  Sample preparation is very important to the value you receive from the analysis.



Contacts

Mid-Continent Region:

Larry Emmons (lemmons@osmre.gov),
Brian Hicks (bhicks@osmre.gov), and
Debbie Dale (ddale@osmre.gov)

Western Region:
Duane Matt (dmatt@osmre.gov),
Henry Austin (haustin@osmre.gov)

Find out more about the XRF:

http://www.tips.osmre.gov/Hardware/
Current List.shtml



mailto:lemmons@osmre.gov
mailto:bhicks@osmre.gov
mailto:ddale@osmre.gov
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To find out more about XRF
technology:

http://www.niton.com



Presenter
Presentation Notes
Or do an internet search for handheld XRF analyzers.

http://www.niton.com/

Questions?
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