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70 Pulp samples were submitted for analysis.

The following analytical packages were requested: ~ Code 1C-Exp Fire Assay-ICP/MS
Code 4F-S Infrared

REPORT A13-06741-1 Code 4LITHORES (11+) Major Elements Fusion ICP(WRA)/Trace
Elements Fusion ICP/MS(WRA4B2)

This report may be reproduced without our consent. If only selected portions of the report are reproduced, permission
must be obtained. If no instructions were given at time of sample submittal regarding excess material, it will be
discarded within 90 days of this report. Our liability is limited solely to the analytical cost of these analyses. Test results
are representative only of material submitted for analysis.
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Activation Laboratories Ltd. Report:  A13-06741-1

Analyte Symbol Total S Si02  Al203 Fe203(T) MnO MgOo ca0 Na20 K20 Tio2 P205 Lol Total sc Be \
Unit Symbol % % % % % % % % % % % % % ppm ppm ppm
Detection Limit 0.01 0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5
Analysis Method IR FUS-ICP FUS-ICP FUS-ICP FUS-IICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP
TKO171T-<63 0.02 73.44 9.98 5.97 0.047 1.03 0.89 0.96 3.65 0.922 0.14 3.87 100.9 8 2 93
TKO177T-<63 0.03 73.51 9.25 3.92 0.063 1.30 1.58 0.96 3.82 0.894 0.13 3.24 98.68 7 2 79
TKO179T-<63 0.06 66.02 1151 6.16 0.087 2.56 4.69 2.03 2.34 1.078 0.16 4.23 100.9 13 2 124
TK0182T-<63 0.39 67.00 11.06 5.61 0.078 1.65 3.29 0.92 312 0.948 0.14 5.78 99.60 12 2 103
TKO185T-<63 0.04 72.44 9.87 4.44 0.069 1.60 2.63 1.03 3.80 0.999 0.13 3.98 101.0 8 2 74
TKO0186T-<63 0.07 68.20 10.15 4.36 0.063 1.95 3.88 1.08 3.50 0.973 0.14 5.11 99.40 9 2 82
TKO187T-<63 0.06 73.56 9.19 3.86 0.056 1.59 221 1.16 3.61 0.984 0.16 3.32 99.69 7 2 74
TK0188T-<63 0.06 70.01 9.81 491 0.088 1.79 3.42 111 3.62 1.009 0.16 4.73 100.7 8 2 81
TKO0192T-<63 0.07 72.27 9.32 5.01 0.096 1.46 2.36 1.10 3.45 1.023 0.15 413 100.4 7 2 83
TKO0193T-<63 0.03 71.79 9.39 4.45 0.071 1.42 2.47 1.09 3.67 1.063 0.15 3.71 99.28 7 2 81
TK0171S-<63 0.82 32.21 4.02 17.21 0.301 18.72 7.88 0.18 0.47 0.309 0.05 14.57 95.92 10 <1 83
TK01775-<63 0.33 12.42 14.55 57.94 0.276 1.64 0.26 002 <001 1.113 0.08 7.65 95.95 39 2 358
TK01795-<63 0.78 26.41 18.35 38.95 0.104 1.27 0.36 0.03 0.01 1.797 0.04 11.57 98.90 62 2 440
TK0180S-<63 0.09 35.44 2.21 13.70 0.213 29.22 3.07 0.06 0.17 0.175 0.03 14.27 98.55 7 <1 58
TK0182S-<63 0.94 29.56 21.13 29.44 0.169 1.28 0.42 0.04 0.02 1.582 0.03 13.04 96.73 45 2 400
TK01855-<63 0.20 18.71 17.78 48.70 0.226 1.30 0.28 002 <001 1.910 0.13 7.90 96.95 53 2 501
TK01865-<63 0.30 35.47 13.95 30.26 0.098 357 2.18 0.37 1.01 1.046 0.09 9.02 97.09 32 3 261
TK0187S-<63 0.05 12.65 13.09 57.12 0.163 3.33 0.16 002 <001 1.314 0.08 6.49 94.42 47 5 333
TK01885-<63 0.06 32.30 20.18 22,91 0.095 5.25 0.33 0.08 0.13 1.538 0.05 12.44 95.31 56 3 351
TK01925-<63 0.40 5.04 20.27 55.82 0.301 0.51 0.33 001 <001 2.030 0.19 12.33 96.85 53 1 528
TK0193S-1-<63 0.61 4.68 19.92 57.63 0.153 0.75 0.37 001 <001 1.845 0.15 10.38 95.89 45 <1 467
TK0193S-2-<63 0.11 6.79 14.17 60.53 0.186 1.63 0.30 001 <001 1.180 0.13 11.35 96.28 53 2 402
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Activation Laboratories Ltd. Report:  A13-06741-1

Analyte Symbol Rb Sr Y zr Nb Mo Ag In Sn Sh Cs Ba La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm
Unit Symbol ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
Detection Limit 1 2 05 1 0.2 2 05 0.1 1 0.2 0.1 3 0.05 0.05 0.01 0.05 0.01 0.005 0.01 0.01 0.01 0.01 0.01 0.005
Analysis Method FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS
TKO171T-<63 88 106 28.6 402 105 <2 2.0 <0.1 2 0.9 22 592 273 56.5 6.64 26.9 5.73 1.14 5.61 0.95 5.74 112 3.30 0.511
TKO177T-<63 97 114 317 458 10.2 <2 32 <0.1 1 0.8 20 588 27.0 59.0 6.99 29.3 6.22 1.20 5.47 0.93 5.66 113 3.35 0.515
TKO0179T-<63 67 202 258 320 11.2 <2 15 <0.1 1 0.7 21 518 258 51.8 6.19 25.2 5.26 117 4.96 0.83 4.93 0.96 2,77 0.406
TK0182T-<63 86 109 30.0 385 11.3 <2 2.0 <0.1 1 1.0 27 537 34.5 73.0 8.25 33.4 6.97 1.38 6.01 0.97 5.87 1.16 3.45 0.521
TK0185T-<63 91 116 31.0 399 11.0 <2 19 <0.1 1 0.9 21 579 273 545 6.67 26.7 6.00 1.18 5.54 0.96 6.01 1.19 3.61 0.564
TK0186T-<63 88 115 323 395 11.7 <2 2.1 <0.1 1 1.0 23 542 29.9 62.3 7.39 29.8 6.30 117 6.04 1.01 6.27 1.20 3.58 0.563
TKO0187T-<63 86 122 31.2 471 10.8 <2 23 <0.1 1 0.9 1.8 569 30.2 58.6 717 28.8 6.45 1.14 5.99 1.01 6.19 1.20 3.61 0.546
TK0188T-<63 88 121 321 462 13.1 <2 22 <0.1 1 1.0 22 558 30.7 61.8 7.41 29.7 6.63 1.26 5.95 1.02 6.34 1.25 3.65 0.564
TK0192T-<63 83 115 327 488 11.9 <2 24 <0.1 1 0.9 1.9 555 29.6 61.2 7.14 29.0 6.23 1.25 5.96 1.03 6.38 1.27 3.74 0.578
TK0193T-<63 87 112 328 464 113 <2 24 <0.1 1 0.9 20 567 28.7 58.4 7.03 28.3 6.22 1.15 5.74 1.02 6.28 1.27 3.77 0.574
TK0171S-<63 14 62 10.9 63 1.7 <2 <05 <0.1 <1 0.8 0.6 99 12.8 15.7 2.58 10.6 2.09 0.532 2.19 0.35 2.04 0.40 1.19 0.175
TK0177S-<63 <1 7 12.6 156 9.4 3 2.8 <0.1 2 11 <0.1 36 213 150 4.89 19.9 4.05 0.851 3.64 0.59 3.46 0.67 1.92 0.297
TK0179S-<63 <1 25 8.3 165 7.9 <2 13 <0.1 1 0.4 <0.1 37 27.9 85.7 6.24 25.4 5.23 1.20 4.04 0.54 257 0.42 1.04 0.141
TK0180S-<63 5 64 32 27 0.3 <2 <0.5 <0.1 <1 0.2 0.3 43 3.22 5.79 0.68 2.93 0.70 0.186 0.62 0.12 0.73 0.13 0.34 0.048
TK0182S-<63 <1 22 6.2 121 5.0 3 14 <0.1 <1 0.5 <0.1 35 19.2 87.3 3.77 15.8 3.01 0.691 2.95 0.34 1.56 0.26 0.66 0.090
TK0185S-<63 <1 12 12.8 146 6.6 <2 13 <0.1 1 0.3 <0.1 23 235 105 3.73 15.3 3.32 0.853 3.05 0.51 3.03 0.56 151 0.223
TKO0186S-<63 32 61 35.2 174 6.9 <2 1.2 <0.1 1 1.0 1.7 231 33.7 37.7 8.99 37.4 8.72 2.32 8.07 1.49 9.02 1.67 4.53 0.673
TK0187S-<63 <1 8 95.5 97 5.2 <2 0.7 <0.1 <1 0.5 <0.1 26 90.6 24.3 30.6 127 29.9 7.15 25.6 4.52 27.2 5.29 15.0 224
TK0188S-<63 3 31 34.1 122 6.1 <2 14 <0.1 <1 0.3 0.3 71 31.4 253 9.10 38.5 9.36 2.54 8.96 1.50 8.80 1.62 4.44 0.647
TK0192S-<63 <1 12 16.9 302 20.7 3 17 <0.1 4 19 <0.1 87 14.7 111 3.07 12.8 3.00 0.803 3.26 0.57 3.44 0.67 191 0.288
TK0193S-1-<63 <1 14 10.0 374 233 3 22 0.1 5 25 <0.1 126 8.17 98.8 1.88 7.29 1.72 0.384 1.79 0.34 2.18 0.45 1.33 0.213
TK0193S-2-<63 <1 7 13.8 111 4.4 <2 11 <0.1 1 0.7 <0.1 37 13.0 196 2.79 11.9 2.66 0.642 4.78 0.51 247 0.46 1.35 0.210
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Analyte Symbol

Unit Symbol

Detection Limit
Analysis Method

TKO171T-<63
TKO177T-<63
TKO179T-<63
TK0182T-<63
TKO0185T-<63
TKO186T-<63
TKO0187T-<63
TKO0188T-<63
TKO0192T-<63
TKO0193T-<63
TK0171S-<63
TK0177S-<63
TK0179S-<63
TK0180S-<63
TK0182S-<63
TKO0185S-<63
TK0186S-<63
TK0187S-<63
TK0188S-<63
TK0192S-<63
TK0193S-1-<63
TK0193S-2-<63

Yb

ppm
0.01

FUS-MS

353
3.51
270
3.47
3.87
3.80
3.72
3.91
4.00
3.93
1.14
210
0.90
0.31
0.55
1.60
4.61
15.2
4.32
2.04
1.52
1.47

Lu

ppm
0.002
FUS-MS

0.599
0.591
0.447
0.560
0.653
0.658
0.633
0.667
0.695
0.670
0.180
0.372
0.146
0.051
0.086
0.284
0.786

2.55
0.736
0.355
0.271
0.246

H
ppm

0.1
FUS-MS

9.9
10.6
7.2
9.9
9.9
9.5
115
116
118
115
15
4.2
4.1
0.6
2.8
3.7
4.3
2.6
35
7.9
10.3
2.7

Ta
ppm
0.01

FUS-MS

0.80
112
0.74
0.91
1.30
0.98
0.94
141
1.07
1.03
6.27
0.68
1.52
0.03
0.73
0.43
0.53
0.95
0.52
1.49
1.69
0.52

w

ppm

0.5
FUS-MS

3.4
21
15
23
13
11
0.9
15
13
12
1.0
0.5
<05
<05
<05
<05
15
<05
<05
4.2
25
<05

Tl
ppm
0.05

FUS-MS

0.32
0.47
0.33
0.41
0.43
0.40
0.45
0.43
0.47
0.41
0.20
0.74
1.28
0.17
1.83
0.27
0.27
<0.05
<0.05
<0.05
0.97
0.08

Activation Laboratories Ltd.

Pb
ppm

5
FUS-MS

15
14
11
15
14
13
15
13
14
15
<5
29
54
<5
61
42
54

11
54
50
54

Bi

ppm

0.1
FUS-MS

<0.1
0.5
<0.1
<0.1
<0.1
<0.1
0.2
<0.1
<0.1
<0.1
<0.1
19
0.5
<0.1
0.8
17
0.6
12
<0.1
3.9
5.6
2.4

Th
ppm
0.05

FUS-MS

8.15
9.36
6.57
8.57
7.89
8.91
9.02
8.14
8.11
8.43
1.87
8.34
4.42
0.62
3.45
4.75
6.30
231
3.52
17.8
22.8
4.29

u
ppm
001

FUS-MS

2.54
5.09
2.28
4.10
2.81
2.94
3.28
3.07
3.11
2.95
1.85
3.70
2.48
0.32
0.72
2.17
2.22
0.67
0.62
5.12
9.62
4.16

Pd
ppb

1
FA-MS

<1
<1

<1
<1
<1
<1
<1
<1

16
13

24

ke
12
19
26

Pt
ppb

FA-MS

<1
<1

2
<1
<1
<1
<1
<1
<1
<1

13
16

3
10

30
12
52
25
36
58
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2
FA-MS

<2
<2
<2
<2

12
21

16
10
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11
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Activation Laboratories Ltd. Report:  A13-06741-1
Quality Control

Analyte Symbol Total S Sio2 Al203 Fe203(T) MnO MgO Ca0 Na20 K20 Tio2 P205 LOI Total Sc Be \2
Unit Symbol % % % % % % % % % % % % % ppm ppm ppm
Detection Limit 0.01 0.01 0.01 0.01 0.001 0.01 0.01 0.01 0.01 0.001 0.01 0.01 1 1 5
Analysis Method IR FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP FUS-ICP
NIST 694 Meas 11.22 1.92 0.76 0.013 0.34 43.93 0.87 0.56 0.119 30.17 1664
NIST 694 Cert 11.2 1.80 0.790 0.0116 0.330 43.6 0.860 0.510 0.110 30.2 1740
DNC-1 Meas 46.83 18.43 9.99 0.147 9.88 11.20 191 0.23 0.479 0.08 31 161
DNC-1 Cert 47.15 18.34 9.97 0.150 10.13 11.49 1.890 0.234 0.480 0.070 31 148
GBW 07113 Meas 71.69 12.58 3.20 0.139 0.13 0.56 2.48 5.42 0.278 0.04 5 4 7
GBW 07113 Cert 728 13.0 3.21 0.140 0.160 0.590 257 5.43 0.300 0.0500 5.00 4.00 5.00
LKSD-3 Meas

LKSD-3 Cert

LKSD-4 Meas 111

LKSD-4 Cert 0.990

LKSD-4 Meas 1.00

LKSD-4 Cert 0.990

LKSD-4 Meas 0.94

LKSD-4 Cert 0.990

LKSD-4 Meas 0.90

LKSD-4 Cert 0.990

BaS04 Meas 14.2

BaS04 Cert 14.0

BaSO4 Meas 14.1

BaS04 Cert 14.0

BaSO4 Meas 136

BaSO4 Cert 14.0

BaSO4 Meas 13.6

BaS04 Cert 14.0

W-2a Meas 52.80 15.22 10.72 0.165 6.15 10.77 2.24 0.63 1.070 0.14 35 <1 274
W-2a Cert 52.4 15.4 10.7 0.163 6.37 10.9 214 0.626 1.06 0.130 36.0 1.30 262
DTS-2b Meas

DTS-2b Cert

SY-4 Meas 49.45 20.77 6.19 0.108 0.49 7.92 6.98 1.69 0.284 0.13 <1 3 11
SY-4 Cert 49.9 20.69 6.21 0.108 0.54 8.05 7.10 1.66 0.287 0.131 11 2.6 8.0

CTA-AC-1 Meas

CTA-AC-1 Cert

BIR-1a Meas 47.97 15.83 11.32 0.173 9.47 13.25 1.82 0.02 0.961 0.03 44 <1 339
BIR-1a Cert 47.96 15.50 11.30 0.175 9.700 13.30 1.82 0.030 0.96 0.021 44 0.58 310
NCS DC86312 Meas

NCS DC86312 Cert

ZW-C Meas

ZW-C Cert

NCS DC70014 Meas

NCS DC70014 Cert

NCS DC86316 Meas

NCS DC86316 Cert

NCS DC70009
(GBWO7241) Meas

NCS DC70009
(GBWO07241) Cert

OREAS 100a (Fusion)
Meas

OREAS 100a (Fusion)
Cert

OREAS 101a (Fusion)
Meas

OREAS 101a (Fusion)
Cert

JR-1 Meas

JR-1 Cert

SARM 3 Meas
SARM 3 Cert

NCS DC73372 Meas

Page 5 of 10

Cr

ppm
20
FUS-MS

280
270

> 10000
15500

370

370

30

30

ppm

FUS-MS

58
57

31
30.0

126
120

51
52

26
26

17

18.1

49

48.8

Ni

ppm
20
FUS-MS

260
247

50
47.0

3710
3780

160
170

70

70

<20

2.8

<20
1.67

Cu

ppm
10
FUS-MS

100
100

30
35.0

60
54.0
120
125

2600
2600

970

960

170

169

420

434

Zn
ppm

30
FUS-MS

70
70

140
152

70
70

1050
1050
7400
7400

100

100

<30
30.6

ppm
1
FUS-MS

99
99
25
25.2

17

16.5

16
16.1

ppm
0.5
FUS-MS

112

11.2

As

ppm
5
FUS-MS

72

69.9



Quality Control

Analyte Symbol
Unit Symbol
Detection Limit
Analysis Method

NCS DC73372 Cert
GS311-4 Meas
GS311-4 Cert
GS311-4 Meas
GS311-4 Cert
GS311-4 Meas
GS311-4 Cert
GS311-4 Meas
GS311-4 Cert
GS900-5 Meas
GS900-5 Cert
GS900-5 Meas
GS900-5 Cert
GS900-5 Meas
GS900-5 Cert
GS900-5 Meas
GS900-5 Cert
CDN-PGMS-22 Meas
CDN-PGMS-22 Cert
TK0177T-<63 Orig
TKO0177T-<63 Dup
TK0193T-<63 Orig
TK0193T-<63 Dup
TK0182S-<63 Orig
TK0182S-<63 Dup
TK0192S-<63 Orig
TK0192S-<63 Dup
TK0193S-2-<63 Orig
TK0193S-2-<63 Dup
Method Blank
Method Blank

Total S
%
0.01

Sio2
%
0.01

IR FUS-ICP

0.56
0.54
0.59
0.54
0.57
0.54
0.54
0.54
0.35
0.34
0.36
0.34
0.36
0.34
0.35
0.34

0.03

0.03

0.40
0.39

72.90
74.13

29.68
29.45

6.80
6.77

Al203
%

0.01
FUS-ICP

9.20
9.30

21.23
21.04

14.18
14.16

Fe203(T)
%

0.01
FUS-ICP

3.90
3.94

29.34
29.54

60.45
60.60

MnO

%

0.001
FUS-ICP

0.062
0.063

0.168
0.171

0.187
0.185

MgOo

%

0.01
FUS-ICP

1.30
131

1.28
1.27

1.62
1.64

Activation Laboratories Ltd.

Cao

%

0.01
FUS-ICP

157
1.59

0.41
0.42

0.30
0.30

Na20

%

0.01
FUS-ICP

0.96
0.96

0.04
0.04

0.01
0.01

K20

%

0.01
FUS-ICP

3.80
3.85

0.02
0.03

<0.01
<0.01

Tio2

%

0.001
FUS-ICP

0.892
0.896

1.562
1.603

1.185
1.175

P205

%

0.01
FUS-ICP

0.13
0.13

0.04
0.03

0.13
0.14

LOI

FUS-ICP

3.24
3.24

13.04
13.04

11.35
11.35
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Report:
Total sc
% ppm
0.01 1
FUS-ICP  FUS-ICP
97.94 7
99.41 7
96.82 45
96.63 44
96.23 53
96.33 53

A13-06741-1
Be v
ppm ppm
1 5
FUS-ICP  FUS-ICP
2 77
2 81
2 400
2 400
2 402
2 401

Cr

ppm

20
FUS-MS

40
40

> 10000
> 10000

7560
7510
<20

ppm
1
FUS-MS

> 1000
> 1000

>1000
>1000
<1

Ni

ppm

20
FUS-MS

<20
<20

5170
4710

5750
5690
<20

Cu

ppm

10
FUS-MS

20
20

2220
2240

1390
1390
<10

Zn
ppm

30
FUS-MS

40
80

190
190

150
140
<30

ppm
1
FUS-MS

13
12

31
31

21
21
<1

ppm
0.5
FUS-MS

2.0
1.9

2.0
2.0

4.3
4.5
<05

As

ppm

5
FUS-MS

<5
<5

<5
<5
<5



Quality Control

Analyte Symbol
Unit Symbol
Detection Limit
Analysis Method

NIST 694 Meas
NIST 694 Cert
DNC-1 Meas
DNC-1 Cert

GBW 07113 Meas
GBW 07113 Cert
LKSD-3 Meas
LKSD-3 Cert
LKSD-4 Meas
LKSD-4 Cert
LKSD-4 Meas
LKSD-4 Cert
LKSD-4 Meas
LKSD-4 Cert
LKSD-4 Meas
LKSD-4 Cert
BaS04 Meas
BaS04 Cert
BaSO4 Meas
BaS04 Cert
BaSO4 Meas
BaSO4 Cert
BaSO4 Meas
BaS04 Cert

W-2a Meas

W-2a Cert

DTS-2b Meas
DTS-2b Cert

SY-4 Meas

SY-4 Cert
CTA-AC-1 Meas
CTA-AC-1 Cert
BIR-1a Meas
BIR-1a Cert

NCS DC86312 Meas
NCS DC86312 Cert
ZW-C Meas

ZW-C Cert

NCS DC70014 Meas
NCS DC70014 Cert
NCS DC86316 Meas
NCS DC86316 Cert

NCS DC70009
(GBWO7241) Meas

NCS DC70009
(GBWO07241) Cert

OREAS 100a (Fusion)
Meas

OREAS 100a (Fusion)
Cert

OREAS 101a (Fusion)
Meas

OREAS 101a (Fusion)
Cert

JR-1 Meas

JR-1 Cert

SARM 3 Meas
SARM 3 Cert

NCS DC73372 Meas

Rb sr
ppm ppm
1 2
FUS-MS FUS-ICP
146
144.0
40
43.0
72
78.0
195
190
1191
1191
110
110
506
500
244
257

ppm
05
FUS-MS

16.3
18.0

27.4
30.0

969
976

313
32.1

138

128

132

142

169

183

Zr Nb Mo
ppm ppm ppm
1 0.2 2
FUS-MS FUS-MS FUS-MS
165 <2
178 2.00
557
517
202
198
>100
270
24
24.1
14.1
15.2
> 10000
11119
229

Activation Laboratories Ltd.

Ag

ppm
0.5
FUS-MS

2.8
270

16.4
16.7

0.6
0.031

In Sn Sh Cs Ba
ppm ppm ppm ppm ppm
0.1 1 0.2 0.1 3
FUS-MS FUS-MS FUS-MS FUS-MS FUS-ICP
106
118
502
506
14 23
1.30 2.30
174
182
349
340
7
6
180
180
13 >1000 44.5
13 1701 41
<0.1 3 13 20.7
0.028 2.86 119 20.8
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Report:

La Ce
ppm ppm
0.05 0.05

FUS-MS  FUS-MS
3.80
3.6
47.2 87.6
52.0 90.0
> 2000 > 3000
2176 3326
0.69 1.96
0.63 1.9
> 2000 183
2360 190
46.2 89.8
45.3 87.0
24.8 61.7
237 60.3
263 467
260 463
793 1350
816 1396
209 48.3
19.7 47.2

Pr Nd
ppm ppm
0.01 0.05

FUS-MS FUS-MS
471

5.20

41.4

44.0

1140

1087

1560

1600

10.2 38.2
10.8 39.9
7.78 317
7.9 329
44.7 145
47.1 152
126 381
134 403
5.83 22.7
5.58 233

ppm
0.01
FUS-MS

7.62
8.00

167
162
1.05
11

7.99
8.0

124

125

23.8

23.6

49.4

48.8

5.83
6.03

Eu

ppm
0.005
FUS-MS

0.576
0.59

1.36
1.50

45.2
46.7

1.67
18

3.56

371

7.87

8.06

0.278
0.30

Gd

ppm
0.01
FUS-MS

126
124

226
225.0

7.29
7.4

143

14.8

5.43
5.06

Tb

ppm
0.01
FUS-MS

15.0
13.9

34.3
34.6

118
11

3.22

33

3.63

3.80

5.38

5.92

1.04
101

Dy
ppm
0.01

FUS-MS

4.80
4.90

183
183

6.59
6.7

20.3
20.7
22.4
232
31.0
333

6.25
5.69

Ho

ppm
0.01
FUS-MS

35.7
36

1.30
13

4.24

45

4.85

4.81

6.43

6.46

Er

ppm
0.01
FUS-MS

96.2
96.2

3.50
35

127

13.4

14.1

18.7

19.5

3.93
3.61

™

ppm
0.005
FUS-MS

14.4
15.1

0.544
0.57

2.30

22

2.35

231

2.93

2.90

0.696
0.67



Quality Control

Analyte Symbol
Unit Symbol
Detection Limit
Analysis Method

NCS DC73372 Cert
GS311-4 Meas
GS311-4 Cert
GS311-4 Meas
GS311-4 Cert
GS311-4 Meas
GS311-4 Cert
GS311-4 Meas
GS311-4 Cert
GS900-5 Meas
GS900-5 Cert
GS900-5 Meas
GS900-5 Cert
GS900-5 Meas
GS900-5 Cert
GS900-5 Meas
GS900-5 Cert
CDN-PGMS-22 Meas
CDN-PGMS-22 Cert
TK0177T-<63 Orig
TKO0177T-<63 Dup
TK0193T-<63 Orig
TK0193T-<63 Dup
TK0182S-<63 Orig
TK0182S-<63 Dup
TK0192S-<63 Orig
TK0192S-<63 Dup
TK0193S-2-<63 Orig
TK0193S-2-<63 Dup
Method Blank
Method Blank

Rb
ppm

1
FUS-MS

97
97

<1
<1

<1
<1
<1

ppm
2
FUS-ICP

113
116

22
22

ppm
05
FUS-MS

314
32.0

6.2
6.2

138
137
<05

ppm

FUS-MS

233

448
467

117
125

112
110
<1

Nb
ppm

02
FUS-MS

10.6
9.9

5.1
5.0

4.3
4.4
<0.2

ppm
2
FUS-MS

<2
<2

<2
<2

Activation Laboratories Ltd.

Ag

ppm

0.5
FUS-MS

33
3.1

13
16

11
11
<0.5

In
ppm

0.1
FUS-MS

<0.1
<0.1

<0.1
<0.1

<0.1
<0.1
<0.1

ppm
1
FUS-MS

<1
<1

Sh

ppm

0.2
FUS-MS

0.9
0.8

0.4
0.6

0.7
0.6
<0.2

Cs

ppm

0.1
FUS-MS

20
20

<0.1
<01

<0.1
<0.1
<0.1

Ba
ppm

3
FUS-ICP

582
594

35
35

36
37
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Report:

La Ce
ppm ppm
0.05 0.05

FUS-MS  FUS-MS
27.4 59.7
26.7 58.3
19.3 88.1
19.1 86.5
13.1 197
12.9 194

<0.05 <0.05

A13-06741-1
pr Nd
ppm ppm
0.01 0.05
FUSMS  FUS-MS
7.15 30.0
6.82 285
379 158
375 158
2.80 120
278 118
<001 <005

sm
ppm
0.01
FUS-MS

6.24
6.20

3.10
291

2.65
2.68
<0.01

Eu

ppm
0.005
FUS-MS

1.27
1.14

0.698
0.684

0.633
0.652
<0.005

Gd
ppm
0.01

FUS-MS

5.50
5.44

297
292

4.85
4.70
<0.01

Tb
ppm
0.01

FUS-MS

0.93
0.93

0.34
0.34

0.51
0.51
<0.01

Dy
ppm
0.01

FUS-MS

5.65
5.66

1.56
1.56

247
247
<0.01

Ho
ppm
0.01

FUS-MS

113
1.13

0.26
0.26

0.46
0.46
<0.01

Er
ppm
0.01

FUS-MS

3.33
3.37

0.66
0.66

1.34
1.36
<0.01

m
ppm
0.005
FUS-MS

0.517
0.513

0.090
0.089

0.210
0.210
<0.005



Quality Control

Analyte Symbol
Unit Symbol
Detection Limit
Analysis Method

NIST 694 Meas
NIST 694 Cert
DNC-1 Meas
DNC-1 Cert

GBW 07113 Meas
GBW 07113 Cert
LKSD-3 Meas
LKSD-3 Cert
LKSD-4 Meas
LKSD-4 Cert
LKSD-4 Meas
LKSD-4 Cert
LKSD-4 Meas
LKSD-4 Cert
LKSD-4 Meas
LKSD-4 Cert
BaS04 Meas
BaS04 Cert
BaSO4 Meas
BaS04 Cert
BaSO4 Meas
BaSO4 Cert
BaSO4 Meas
BaS04 Cert

W-2a Meas

W-2a Cert

DTS-2b Meas
DTS-2b Cert

SY-4 Meas

SY-4 Cert
CTA-AC-1 Meas
CTA-AC-1 Cert
BIR-1a Meas
BIR-1a Cert

NCS DC86312 Meas
NCS DC86312 Cert
ZW-C Meas

ZW-C Cert

NCS DC70014 Meas
NCS DC70014 Cert
NCS DC86316 Meas
NCS DC86316 Cert

NCS DC70009
(GBWO7241) Meas

NCS DC70009
(GBWO07241) Cert

OREAS 100a (Fusion)
Meas

OREAS 100a (Fusion)
Cert

OREAS 101a (Fusion)
Meas

OREAS 101a (Fusion)
Cert

JR-1 Meas

JR-1 Cert

SARM 3 Meas
SARM 3 Cert

NCS DC73372 Meas

Yb

ppm
0.01
FUS-MS

1.96
2.0

2.75
2.70

10.9
114
157
17
87.0
87.79

351
3.3

15.7

14.9

15.2

18.1

17.5

4.67
4.55

Lu

ppm
0.002
FUS-MS

0.402
0.400

1.10
1.08

12.0
11.96

0.492
0.50

2.20

24

211

2.49

2.66

0.688
0.71

Hf
ppm

0.1
FUS-MS

9.8
9.7

712
712

4.1
451

Ta w Tl
ppm ppm ppm
0.01 0.5 0.05

FUS-MS FUS-MS FUS-MS
0.63
0.700
241
2.65
327
320
2200
2200
1.85 1.56
1.86 1.56

Activation Laboratories Ltd.

Pb
ppm

5
FUS-MS

81

80

> 10000
27200

20
193

Bi

ppm

0.1
FUS-MS

80.3
80.3

Th

ppm
0.05
FUS-MS

10.4
11.4

23.2
21.8

253
23.6

28.7

28.3

51.0

51.6

35.4

36.6

26.3
26.7

u Pd
ppm ppb
0.01 1

FUS-MS FA-MS

4.20
4.4

138
135
421
422

9.00
8.88
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ppb
1

FA-MS

Report:  A13-06741-1

Au
ppb

FA-MS



Activation Laboratories Ltd. Report:  A13-06741-1
Quality Control

Analyte Symbol Yb Lu Hf Ta w Tl Pb Bi Th U Pd Pt Au
Unit Symbol ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppb ppb ppb
Detection Limit 0.01 0.002 0.1 0.01 0.5 0.05 5 0.1 0.05 0.01 1 1 2
Analysis Method FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FUS-MS FA-MS FA-MS FA-MS

NCS DC73372 Cert
GS311-4 Meas
GS311-4 Cert
GS311-4 Meas
GS311-4 Cert
GS311-4 Meas
GS311-4 Cert
GS311-4 Meas
GS311-4 Cert
GS900-5 Meas
GS900-5 Cert
GS900-5 Meas
GS900-5 Cert
GS900-5 Meas
GS900-5 Cert
GS900-5 Meas
GS900-5 Cert

CDN-PGMS-22 Meas 5990 1270 1170
CDN-PGMS-22 Cert 6150.00 1360.00  1230.00
TK0177T-<63 Orig 3.51 0.589 10.6 131 21 0.47 14 0.6 9.57 5.04

TKO0177T-<63 Dup 3.50 0.593 10.7 0.92 22 0.48 13 0.5 9.15 5.14

TK0193T-<63 Orig <1 <1
TK0193T-<63 Dup <1 <1 <2
TK0182S-<63 Orig 0.55 0.087 29 1.06 <05 1.88 67 1.0 341 0.74

TK0182S-<63 Dup 0.55 0.085 2.7 0.39 <05 1.78 56 0.5 3.49 0.71

TK0192S-<63 Orig 12 25 6
TK0192S-<63 Dup 13 25 8
TK0193S-2-<63 Orig 1.46 0.247 27 0.58 <05 0.09 55 24 4.31 4.23

TK0193S-2-<63 Dup 1.47 0.245 2.7 0.47 <05 0.06 54 24 4.28 4.08

Method Blank <0.01 <0.002 <0.1 <0.01 <05 <0.05 <5 <0.1 <0.05 <0.01

Method Blank <1 <1 <2
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