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WH~ 7 x> 7 5654 AZ31 JSAC 0151

MgAI3Zn1 (s34 Al Si Mn Fe Ni Cu Zn Ca Ga Ge Se Pb
- RFHE| g % ppm % ppm ppm ppm % ppm ppm ppm ppm ppm
Thy7 SRBH B — A 1 2 1 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
M:F g T-A 3.28 3.33 188.4 193.0 0.467 0.477 40.35 40.58 2.07 2.02 2.924 2.980 0.784 0.800 117 1.07 4.96 5.13 5.69 5.70 3.39 3.84 4.25 3.83
Bk b L4 T-B 3.26 3.29 184.3 186.5 0.483 0.488 42.10 42.96 2.03 1.91 2.882 2.875 0.777 0.781 1.04 115 4.97 5.05 5.26 5.57 1.74 2.53 3.77 3.42
- @AW T-C 3.26 3.31 191.1 190.9 0.459 0.465 36.94 36.88 2.00 1.89 2.977 3.005 0.781 0.794 112 0.99 5.01 5.18 5.31 4.75 3.46 3.09 3.49 3.69
At 1 M-A 3.29 3.32 188.7 197.1 0.477 0.480 40.05 40.47 1.83 1.89 2.895 3.034 0.789 0.795 1.24 1.25 5.03 5.18 5.13 5.67 333 311 3.66 3.34
B:ul M-B 3.30 3.28 193.3 186.8 0.482 0.480 40.44 39.87 1.92 1.82 2.977 2.963 0.788 0.783 1.04 1.07 5.20 5.05 5.40 4.92 3.06 2.35 3.79 3.47
C:i 2 M-C 3.29 3.29 186.2 187.8 0.467 0.469 36.11 37.64 1.76 1.72 2.963 2.991 0.789 0.785 1.07 1.25 5.11 5.01 5.65 6.10 2.12 2.85 3.50 3.22
B-A 3.26 3.32 191.2 190.8 0.462 0.469 35.31 36.05 171 1.75 2.962 3.007 0.782 0.793 1.45 1.06 5.09 5.16 5.16 4.98 1.82 3.16 3.19 3.35
BB 3.26 3.28 180.1 180.7 0.487 0.488 40.46 39.40 1.78 173 2.950 2.906 0.777 0.781 112 1.02 4.91 4.87 6.01 5.89 2.57 2.03 3.31 3.45
B-C 3.27 3.30 187.1 186.5 0.471 0.474 36.77 36.28 1.69 1.68 2.979 2.936 0.784 0.788 0.99 1.03 5.09 4.94 5.23 5.61 3.08 2.56 3.30 3.43
WH~ 7 x> a54 AZ61 JSAC 0152
MgAI6Zn1 |34, Al Si Mn Fe Ni Cu Zn Li Ga Ge Se La Pb
- RFFH8|Hf % ppm % ppm ppm ppm % ppm ppm ppm ppm ppm ppm
Thy7 UM — i 1 1 2 1 2 1 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
M:FR R T-A 6.73 6.75 102.8 102.7 0.377 0.378 27.16 29.35 2.58 2.69 3.959 4.037 0.922 0.926 111 115 11.1 11.2 6.65 6.70 1.93 3.66 0.406 0.394 1.90 2.30
BiR b L T-B 6.61 6.56 97.6 95.6 0.390 0.387 32.80 27.38 2.62 2.71 3.847 3.737 0.904 0.894 116 114 10.6 10.5 5.82 6.03 2.87 2.12 0.3% 0.378 2.07 2.19
- EA T-C 6.65 6.67 9.7 9.8 0.385 0.387 27.64 27.63 2.57 2.61 3.968 3.953 0.912 0.917 116 116 10.8 10.9 6.95 6.00 2.70 3.59 0.308 0.423 1.81 2.13
At 1 M-A 6.68 6.53 99.9 97.6 0.384 0.375 27.41 26.84 2.54 2.53 3.986 3.885 0.916 0.896 119 114 10.9 10.7 5.17 6.40 134 3.68 0.411 0.401 2.21 2.04
B:E’J’L\ M-B 6.60 6.58 94.3 95.4 0.396 0.395 28.09 27.53 2.50 2.45 3.775 3.732 0.896 0.894 1.18 1.20 10.4 10.4 5.76 5.62 1.44 3.46 0.373 0.369 1.86 1.67
Cﬁ% 2 M-C 6.65 6.71 97.6 97.7 0.379 0.382 25.92 26.34 2.43 2.43 3.954 4.000 0.916 0.923 1.23 1.26 10.8 10.9 6.43 6.51 1.75 2.67 0.395 0.396 1.74 2.00
BA 6.71 6.73 106.8 104.1 0.380 0.381 34.33 36.07 3.20 3.15 3.791 3.663 0.923 0.923 0.85 0.87 1.2 10.8 6.66 6.37 2.67 4.2 0.408 0.379 2.51 2.74
BB 6.61 6.64 107.2 106.2 0.409 0.411 36.21 33.26 3.28 3.38 3.724 3.783 0.894 0.899 0.91 0.87 11.0 113 6.71 6.64 2.51 3.35 0.402 0.422 2.41 2.06
BC 6.66 6.72 105.9 107.4 0.384 0.389 33.23 33.99 3.54 3.39 3.751 3.827 0.912 0.922 0.87 0.89 11.2 111 7.03 6.78 3.76 2.16 0.409 0.403 2.61 2.04
P~ 73U A54 AZ91  JSAC 0153
MgAI 9 Zn1{pks34: Al Si Mn Fe Ni Cu Zn Be Ga Ge Se La Ce Pb
- RFAE | % ppm % ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm
Thy 7 [k —m 1 2 1 2 1 1 1 2 1 2 1 2 1 2 1 2 1 2 2 1 2 Sty
MEFK T-A 9.01 9.00 268.5 288.7 0.219 0.217 7.29 4.55 4.63 4.79 12.25 12.19 0.730 0.729 7.42 8.66 11.1 11.0 7.20 7.33 1.32 3.04 13.0 13.0 15.6 15.3 3.20 2.89 3.05
B:R b LA T-B 8.97 9.07 356.9 319.0 0.287 0.303 9.38 8.64 5.56 5.51 12.08 12.11 0.719 0.728 17.78 15.66 111 111 6.72 6.80 4.34 1.97 12.9 13.0 15.2 15.4 3.62 3.32 3.47
: ﬁ?\] T-C 8.79 8.75 266.7 270.0 0.224 0.216 3.22 2.63 4.57 4.51 11.67 11.85 0.705 0.706 7.53 7.33 10.8 10.8 8.12 7.00 2.10 1.36 12.5 12.6 14.7 14.9 2.87 2.64 2.76
Al 1 M-A 8.78 8.75 292.1 315.3 0.269 0.255 3.80 5.16 4.68 4.86 11.50 11.57 0.698 0.703 10.11 12.03 10.5 10.6 7.18 7.03 4.02 2.11 124 124 14.7 14.8 3.12 3.20 3.16
B:‘:P/[) M-B 8.89 8.84 361.5 370.6 0.394 0.385 10.07 10.07 5.47 5.58 11.67 11.69 0.705 0.700 21.50 22.13 10.6 10.5 6.68 7.06 5.16 4.76 12.5 12.5 14.7 14.6 3.03 3.62 3.32
Cil 2 M-C 8.91 8.87 329.3 314.6 0.283 0.288 6.09 6.00 4.98 5.02 11.78 11.70 0.709 0.706 13.64 12.48 10.8 10.8 6.90 7.35 2.21 1.97 127 127 15.0 15.0 3.28 3.26 3.27
B-A 8.88 8.93 263.7 265.1 0.243 0.246 2.30 2.33 4.56 4.66 11.90 12.02 0.713 0.716 7.47 7.59 10.9 11.0 6.73 7.49 2.53 2.82 12.8 129 15.1 15.3 3.05 3.33 3.19
BB 8.86 8.91 269.2 296.4 0.250 0.244 2.86 3.55 4.57 4.91 12.21 12.01 0.710 0.715 7.80 8.79 11.0 10.9 8.24 7.58 173 4.56 129 129 15.2 15.2 3.37 3.40 3.39
B-C 8.88 8.93 294.3 316.9 0.226 0.221 3.03 5.04 4.70 4.76 11.98 11.83 0.713 0.719 7.74 9.31 11.0 10.9 7.10 8.31 1.49 4.03 12.9 12.8 15.2 15.2 2.94 3.57 3.25




WH~ 7 %7 5864 AM60

MgAI6Mn
- RFAME
Thy 7
M:F g
BiK b 4
Bl
Al 1
B:
Ciif 2

JSAC 0154

PZE Al Si Mn Fe Ni Cu Zn Ga Ge Se Pb

HAL % ppm % ppm ppm ppm % ppm ppm ppm ppm

BREHIZE — 1 2 1 2
T-A 6.12 6.13 278.69 278.12 0.297 0.297 15.00 13.72 5.54 5.48 7.569 7.438 0.0141 0.0139 11.8 11.8 6.63 6.60 1.40 2.40 13.0 12.6
T-B 6.08 6.11 284.53 285.57 0.316 0.316 15.58 14.85 5.59 5.59 7.445 7.420 0.0135 0.0140 11.8 117 5.91 5.94 2.61 3.74 12.9 12.9
T-C 6.14 6.20 280.75 279.09 0.298 0.299 13.53 12.67 5.61 5.48 7.485 7.537 0.0139 0.0140 11.8 1.7 6.51 6.16 3.45 2.76 127 12.8
M-A 6.22 6.13 278.45 277.73 0.294 0.290 11.47 11.00 5.59 5.38 7.514 7.493 0.0140 0.0139 11.8 11.7 6.81 6.80 1.95 3.57 12.5 12.8
M-B 6.03 5.98 276.78 273.27 0.309 0.309 13.29 14.53 5.51 5.26 7.255 7.081 0.0134 0.0135 11.5 11.2 6.34 6.15 1.78 3.75 12.5 12.7
M-C 6.15 6.12 272.93 283.09 0.303 0.303 12.19 12.66 5.74 5.60 7.558 7.521 0.0141 0.0136 11.8 11.8 5.35 6.51 3.67 222 12.7 12.8
BA 6.21 6.13 287.32 282.51 0.303 0.303 13.82 12.38 5.66 5.53 7.642 7.485 0.0142 0.0140 11.9 117 5.51 5.50 3.55 3.05 12.6 12.5
BB 6.03 6.04 275.82 275.18 0.325 0.325 14.17 14.23 5.38 5.42 7.271 7.235 0.0135 0.0137 11.4 115 6.03 6.37 2.00 2.39 122 12.5
B-C 6.16 6.13 283.19 283.25 0.297 0.294 12.28 11.96 5.85 5.44 7.692 7.572 0.0140 0.0140 12.1 11.9 6.11 5.89 3.63 3.87 12.8 129
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ARG R T 7
WH~ 7 x> 7 564 AZ31 JSAC 0151

Si(ppm) Fe (ppm) Ni (ppm)
3.50 0520 0.820 200.0 50.00 220
345 0510 T
0.810 195.0 0
3.40 0500 45.00 20 I I
335 0490 < = 0.800 1900 I - I - T 150 I .
330 ] I I Iz - I = = 0.480 z = 0.790 I T - = 4000 = = = T T T -
325 040 T -1 = I I 1850 I - I = 1.60
3.20 0.460 I 0780 I I = 35.00 =S
315 0.450 0.770 180.0 1.40
210 0410 0.760 1750 30.00 120
3.05 0430
3.00 0420 0750 1700 25.00 1.00
TA T8 TC MA MB MC BA BB BC TA T8 T-C MA M-B MC BA BB BC TA T8 TC MA MB MC BA BB BC TA T8 TC M-A MB MC BA BB B-C TA T-B T-C M-A M-B MC BA BB BC TA T8 TC MA MB MC BA BB BC
Cu (ppm) Ca (ppm) Ga (ppm) Ge (ppm) Se (ppm) Pb (ppm)
3300 150 5.40 5.00 5.00
130 620
3.100 520

o I =I=:III MDIII-II I . IIIII 570 = T 1.0z =
w T [1 L II]I 1o o 11l

2.700 4.80 X
070 470 . 2.00
2.500 0.50 4.60 4.20 0.00 1.00
TA T8 TC MA MB MC BA BB BC TA T8 T-C MA MB MC BA BB B<L TA T8 TC MA MB MC BA BB BL TA T8 TC M-A M-B MC BA BB BC TA T8 TC MA MB MC BA BB BC TA T8 TC MA MB MC BA BB BC
Si(ppm) Fe (ppm) Ge, Ga (ppm) Pb, Se, Cu (ppm) Ni, Ca (ppm)
5 5 230
250 050 195.00 5000 650 500

450 210

bt
340 o8 w0 e oo 400 190 \\—\_'4\
170
0.70 18500 1000 350 \‘/‘\,_.

330 \.’A__bv o0 150
060 30 130
180.00 35.00 5.00
3.20 250 110
050 . -
175.00 3000 150 200 050
310 040 150 o
. s 170,00 2500 400 100 050
TA e TC MA MB MC BA 85 BC TA TB TC MA MB MC BA BB BC TA T8 TC MA MB MC BA BB BC TA T8 TC MA MB MC BA BB BC TA T8 TC MA MB MC BA BB BC TA T8 TC MA MB MC BA BB BC TA T8 TC MA MB MC BA BB BL



WH~ 7 x> 7 5G4 AZ61 JSAC 0152

7.00
650
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660
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640
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TA T8
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I z *
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Li (ppm)
T
- I =
= I =
TC MA MB MC BA 88 BC

14
12
110
108
106
104
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100

TA

TA TB TC MA MB MC BA

T

B5%%)
= I
= z =
5 TC MA MB MC BA BB BC
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# 3 HEMRBROEONRER (s, see KOs, OFEHR)
WH~ 7 x> 564 AZ31 (JSAC 0151)

o4 Al Si Mn Fe Ni Cu Zn Ca Ga Ge Se Pb
BT ppm % ppm ppm ppm % ppm ppm ppm
PR RSD | il | RSD | @#efm: | RSD | fmifsfzz | RSD IR RSD | iZisfrzz | RSD | @usfmzz | RSD RSD | il | RSD | #@#efm2 | RSD | pmifsfzz | RSD RSD
TR 189.029 0.473 39.9665 1.99 2.94032 0.786 5.05 5.38 3.01
Sr 0.036 1.11% 2.08456 1.10% 0.0051 1.07% 0.36451 0.91% 0.070 3.53% 0.0258391 0.88% 0.0088 1.11% 0.083 7.60% 0.106 2.10% 0.26 4.84% 0.40 13.2% 0.24 6.33%
T (00D Sbr 0.030 0.91% 3.45245 1.83% 0.0123 2.59% 285389  7.14% 0.072 3.64% 0.0508751  [2.04% 0.0091 1.15% 0.067 6.17% 0.086 1.69% 0.38 7.10% 0.82 27.3% 0.31 8.24%
Sh -0.021 -0.63% 2.75209 1.46% 0.0112 2.36% 2.83052 7.08% 0.017 0.88% 0.0540126  [1.84% 0.0024 0.30% -0.048 -4.43% -0.063 -1.24% 0.28 5.19% 0.72 23.9% 0.20 5.28%
TR 3.30 189.97 0.476 39.0966 1.82 2.97060 0.788 115 5.10 5.48 2.80 3.50
Sr 0.014 0.44% 4.39453 2.31% 0.0016 0.33% 0.68941 1.76% 0.051 2.82% 0.0582315 1.96% 0.0037 0.47% 0.075 6.54% 0.094 1.85% 0.35 6.37% 0.42 15.1% 0.22 6.15%
M (122 Sb+r 0.014 0.41% 4.27942 2.25% 0.0070 1.47% 1.98537  [5.08% 0.083 4.57% 0.0416069  [1.40% 0.0044 0.56% 0.108 9.40% 0.075 1.47% 0.44 8.06% 0.48 17.1% 0.20 5.79%
Sb -0.005 -0.16% 0.99924  [-0.53% 0.0068 1.43% 1.86183 4.76% 0.066 3.60% -0.0407404  [-1.37% 0.0024 0.30% 0.078 6.75% -0.057 -1.12% 0.27 4.95% 0.23 8.1% -0.07 -2.06%
SEEE 3.28 186.074 0.475 37.3803 1.72 2.95657 0.784 1.11 5.01 5.48 2.53 3.34
Sr 0.025 0.77% 0.37568 0.20% 0.0033 0.69% 0.56247 1.50% 0.027 1.58% 0.0311235 1.05% 0.0051 0.65% 0.17 14.9% 0.07 1.36% 0.18 3.23% 0.63 24.7% 0.098 2.93%
B (240 Sbr 0.020 0.61% 5.37236 2.89% 0.0115 2.43% 2.28415 6.11% 0.041 2.36% 0.0357691  [1.21% 0.0057 0.73% 0.17 15.5% 0.13 2.52% 0.46 8.37% 0.51 20.3% 0.092 2.76%
Sb -0.015 -0.47% 5.35021 2.88% 0.0111 2.33% 2.21381 5.92% 0.030 1.75% 0.0176282  [0.60% 0.0026 0.33% 0.05 4.5% 0.11 2.12% 0.42 7.72% -0.36 -14.0% -0.033 -1.00%
i 3.29 188.357 0.475 38.8145 1.84 2.95583 0.786 112 5.05 5.45 2.78 3.53
3 Sr 0.012 0.35% 3.96635 2.11% 0.0102 2.15% 2.36935 6.10% 0.057 3.08% 0.0368870 1.25% 0.0050 0.64% 0.09 8.3% 0.07 1.46% 0.38 7.04% 0.52 18.7% 0.172 4.88%
MBS Sb+r 0.012 0.37% 3.82378 2.03% 0.0085 1.78% 233974 [6.03% 0.140 7.62% 0.0337157  [1.14% 0.0045 0.58% 0.08 7.4% 0.07 1.46% 0.32 5.85% 0.49 17.5% 0.247 7.00%
Sh 0.003 0.10% -1.05389  [-0.56% -0.0057 -1.20% -0.37342  [-0.96% 0.128 6.96% -0.0149633  [-0.51% -0.0022 -0.28% -0.04 -3.9% 0.00 -0.09% -0.21 -3.92% -0.18 -6.6% 0.177 5.02%
WH~ 7 %20 G4 AZ61 (JSAC 0152)
%Ed Al Si Mn Fe Ni Cu Zn Li Ga Ge Se La Pb
HAL % % ppm ppm ppm ppm ppm ppm
e RS RSD IR RSD | tifefins RSD RS RSD IS RSD | itz RSD | IR RSD (w72 RSD
SEfiE 6.66 0.384 28.6584 3.91684 1.15 10.8 6.36 2.81 0.399
Sr 0.021 0.32% 0.84042 0.84% 0.0016 0.42% 2.38669 8.33% 0.061 2.32% 0.055183 1.41% 0.0048 0.53% 0.017 1.49% 0.08 0.72% 0.40 6.28% 0.85 30.2% 0.014 3.39% 0.22 10.5%
T (001) Sh+r 0.079 1.18% 3.14458 3.15% 0.0060 1.56% 2.11461 7.38% 0.059 2.24% 0.116532 2.98% 0.0130 1.42% 0.019 1.68% 0.29 2.69% 0.48 7.54% 0.68 24.3% 0.015 3.78% 0.18 8.5%
Sh 0.076 1.14% 3.03019 3.04% 0.0058 1.50% -1.10667 -3.86% -0.016 -0.60% 0.102638 2.62% 0.0121 1.32% 0.009 0.78% 0.28 2.59% 0.26 4.17% -0.50 -17.9% 0.007 1.68% -0.13 -6.1%
RBS 6.62 97.069 0.385 27.0199 2.48 3.88867 0.907 1.20 10.7 5.98 2.39 0.391 1.92
Sr 0.066 0.99% 1.02595 1.06% 0.0039 1.02% 0.368185 1.36% 0.0208 0.84% 0.048271 1.24% 0.0088 0.97% 0.024 1.97% 0.10 0.97% 0.51 8.46% 1.32 55.2% 0.005 1.16% 0.15 7.6%
M (122> Sh+r 0.066 1.00% 2.14297 2.21% 0.0096 2.49% 0.885968 3.28% 0.0570 2.30% 0.123813 3.18% 0.0139 1.53% 0.042 3.46% 0.25 2.38% 0.56 9.30% 0.95 39.6% 0.018 4.72% 0.21 11.1%
Sh 0.007 0.11% 1.88141 1.94% 0.0088 2.27% 0.805841 2.98% 0.0530 2.14% 0.114016 2.93% 0.0108 1.19% 0.034 2.84% 0.23 2.18% 0.23 3.86% -0.92 -38.4% 0.018 4.58% 0.15 8.1%
i 6.68 106.275 0.393 34.5134 3.32 3.75656 0.91 0.88 11.1 6.70 3.14 0.404 2.40
Sr 0.028 0.41% 1.34050 1.26% 0.002 0.59% 1.43310 4.15% 0.08 2.32% 0.0650924 1.73% 0.0045 0.50% 0.019 2.15% 0.20 1.79% 0.16 2.40% 1.02 32.6% 0.014 3.53% 0.29 12.2%
& (240) Sh+r 0.052 0.78% 1.18682 1.12% 0.016 3.98% 1.30293 3.78% 0.15 4.65% 0.0555374  [1.48% 0.0144 1.58% 0.018 2.10% 0.16 1.45% 0.23 3.39% 0.80 25.6% 0.014 3.40% 0.29 12.1%
Sh 0.044 0.66% -0.62321 -0.59% 0.015 3.94% -0.59678 -1.73% 0.13 4.04% -0.0339501 [-0.90% 0.0136 1.50% -0.004 -0.43% -0.12 -1.06% 0.16 2.39% -0.64 -20.2% -0.004 -0.95% -0.03 -1.1%
S 6.65 101.0 0.387 30.0639 2.81 3.85402 0.91 1.07 10.9 6.34 2.78 0.398 213
TMBFH Sr 0.059 0.89% 2.16882 2.15% 0.011 2.83% 1.00189 3.33% 0.092 3.29% 0.0951975  [2.47% 0.0130 1.43% 0.025 2.30% 0.22 2.04% 0.35 5.53% 0.29 10.5% 0.014 3.42% 0.17 7.9%
Sh+r 0.056 0.84% 5.06121 5.01% 0.010 2.61% 4.02354 13.38% 0.456 16.21% 0.1156047  [3.00% 0.0111 1.22% 0.174 16.17% 0.28 2.59% 0.46 7.23% 0.45 16.0% 0.013 3.23% 0.28 13.1%
Sb -0.020 -0.30% 4.57298 4.53% -0.004 -1.09% 3.89681 12.96% 0.446 15.88% 0.0655887 1.70% -0.0068 -0.75% 0.172 16.01% 0.17 1.60% 0.30 4.65% 0.34 12.2% -0.004 -1.11% 0.22 10.5%
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WH~ 7 %> 7 564 AZ91 (JSAC 0153)

b%Ed A Si Mn Fe Ni Cu n Be Ga Ge Se La Ce Pb
A % ppm % ppm ppm ppm % ppm ppm ppm ppm ppm ppm ppm
TR 2 RSD | mvefi RSD B 22 RSD | pvfefi RSD R RSD | vtz RSD | mvfefil RSD | tovfedii RSD | pvfefi RSD | gz | RSD {222 RSD | mvfefi RSD B 2 RSD | pvfefi RSD
EHfE 8.93 294.961 0.244 5.95073 4.93 12.0245 0.014 10.7 11.0 7.19 2.35 12.8 15.2 3.09
T (001) Sr 0.045 0.51% 17.58154 6.0% 0.0072 3.0% 1.18161 19.9% 0.07 1.5% 0.074600 0.62% 0.0034 0.48% 1.01 9.4% 0.07 0.60% 0.46 6.41% 1.23 52.4% 0.06 0.50% 0.16 1.04% 0.20 6.4%
Sh+r 0.143 1.60% 39.59150 13.4% 0.0443 18.1% 3.15404 53.0% 0.53 10.8% 0.243072 2.02% 0.0126 1.76% 5.25 48.9% 0.16 1.43% 0.52 7.20% 1.14 48.2% 0.26 2.02% 0.36 2.37% 0.38 12.4%
Sh 0.135 1.52% 35.47361 12.0% 0.0438 17.9% 2.92434 49.1% 0.53 10.7% 0.231342 1.92% 0.0122 1.69% 5.15 48.0% 0.14 1.29% 0.24 3.28% -0.48 -20.4% 0.25 1.95% 0.32 2.13% 0.33 10.6%
S 8.84 330.557 0.312 3.18280 5.10 11.6515 0.704 15.31 10.7 7.04 3.37 12.5 14.8 3.25
M (122> Sr 0.031 0.35% 11.80512 3.57% 0.0071 2.3% 0.866516 27.2% 0.09 1.72% 0.042200 0.36% 0.003 0.43% 0.95 6.2% 0.05 0.47% 0.25 3.5% 0.80 23.8% 0.017 0.13% 0.06 0.40% 0.25 7.57%
Sh+r 0.069 0.78% 33.11248 10.02% 0.0681 21.8% 1.056755 33.2% 0.39 7.66% 0.110368 0.95% 0.004 0.62% 5.76 37.6% 0.15 1.44% 0.23 3.2% 1.57 46.5% 0.128 1.02% 0.17 1.12% 0.19 5.92%
Sb 0.062 0.70% 30.93664 9.36% 0.0677 21.7% 0.604881 19.0% 0.38 7.46% 0.101982 0.88% 0.003 0.44% 5.68 37.1% 0.15 1.36% -0.10 -1.5% 135 39.9% 0.127 1.01% 0.15 1.05% -0.15 -4.73%
R 8.90 284.269 0.239 34.5134 4.69 11.9893 0.714 8.12 11.0 7.57 2.86 12.9 15.2 3.28
B (240) Sr 0.037 0.42% 14.45938 5.09% 0.004 1.57% 1.43310 4.15% 0.15 3.13% 0.115848 0.97% 0.004 0.50% 0.76 9.3% 0.049 0.45% 0.64 8.51% 1.56 54.5% 0.055 0.43% 0.067 0.44% 0.28 8.62%
Sh+r 0.028 0.32% 23.06293 8.11% 0.013 5.60% 1.30293 3.78% 0.13 2.70% 0.132828 1.11% 0.003 0.42% 0.75 9.2% 0.040 0.36% 0.62 8.14% 113 39.5% 0.050 0.39% 0.053 0.35% 0.22 6.80%
Sh -0.024 -0.27% 17.96733 6.32% 0.013 5.37% -0.59678 -1.73% -0.07 -1.58% 0.064981 0.54% -0.002 -0.27% -0.13 -1.6% -0.029 -0.26% -0.19 -2.48% -1.07 -37.6% -0.024 -0.18% -0.041 -0.27% -0.17 -5.29%
BBy 8.89 303.262 0.27 5.3330 4.91 11.8884 0.712 11.39 10.9 7.27 2.86 12.7 15.1 3.21
™ B¥YJ Sr 0.089 1.00% 30.91413 10.19% 0.047 17.86% 2.47085 46.33% 0.38 7.77% 0.161787 1.36% 0.008 1.06% 4.47 39.3% 0.122 1.13% 0.34 4.73% 0.95 33.3% 0.166 1.30% 0.219 1.45% 0.22 6.83%
- Sh+r 0.086 0.97% 34.99212 11.54% 0.056 21.23% 2.78329 52.19% 0.37 7.59% 0.244630 2.06% 0.010 1.42% 5.16 45.3% 0.207 1.91% 0.39 5.43% 0.93 32.5% 0.224 1.76% 0.289 1.92% 0.21 6.42%
Sb -0.022 -0.25% 16.39407 5.41% 0.030 11.48% 1.28126 24.03% -0.08 -1.65% 0.183490 1.54% 0.007 0.95% 2.57 22.6% 0.167 1.54% 0.19 2.66% -0.21 -7.3% 0.151 1.18% 0.189 1.25% -0.08 -2.34%
N e AN
WA~ 72w 5464 AM60 (JSAC 0154)
D] i n e i u n a e e
K534 Al S M F N C Z G G S Pb
BT % ppm % ppm ppm ppm % ppm ppm ppm ppm
PR pEuEfwE | RSD | giwefizs | RSD | pmuefzs | RSD | guifzz | RSD U 2 RSD | m#efm»e | RSD pieffzE | RSD | miefse | RSD | #e(ws: | RSD | #uefm»2 | RSD | giutfmz2 | RSD
SEHE 6.13 281.126 0.304 14.2255 5.55 7.48229 0.0139 1.8 6.29 2.73 12.8
T (00D) Sr 0.029 0.47% 0.83583 0.30% 0.0005 0.15% 0.69507 4.89% 0.06 1.01% 0.0583481  |0.78% 0.00025 1.80% 0.050 0.43% 0.14 2.28% 0.68 24.9% 0.17 1.36%
Sh+r 0.045 0.73% 3.53142 1.26% 0.0105 3.46% 1.17064 8.23% 0.06 1.04% 0.0597995  |0.80% 0.00022 1.61% 0.050 0.42% 0.36 5.78% 0.86 31.6% 0.14 1.10%
Sb 0.035 0.57% 3.43108 1.22% 0.0105 3.46% 0.94195 6.62% 0.01 0.24% 0.0130952  0.18% -0.00011  |-0.80% -0.007 -0.06% 0.33 5.31% 0.53 19.5% -0.10 -0.80%
SESE 6.11 277.041 0.301 12.5244 5.51 7.40364 0.0137 116 6.33 2.82 127
M (122) Sr 0.043 0.70% 4.39815 1.59% 0.0017 0.57% 0.57536 4.6% 0.14 2.50% 0.073032  |0.99% 0.00021 1.56% 0.11 0.93% 0.48 7.61% 1.20 42.4% 0.14 1.08%
Sh+r 0.094 1.54% 3.56671 1.29% 0.0085 2.83% 1.40312 11.2% 0.18 3.18% 0.211320  |2.85% 0.00031 2.24% 0.27 2.30% 0.56 8.81% 0.85 30.2% 0.11 0.90%
Sb 0.084 1.37% 257339 |-0.93% 0.0084 2.77% 1.27973 10.2% 0.10 1.84% 0198299 |2.68% 0.00022 1.61% 0.24 2.10% 0.28 4.45% -0.84 -29.8% -0.08 -0.60%
SEHE 6.12 281.211 0.308 13.1409 5.55 7.48286 0.0139 1.7 5.90 3.08 126
B (240) Sr 0.036 0.58% 1.98022 0.70% 0.001 0.36% 0.60095 4.57% 0.17 3.15% 0.081728  |1.09% 0.00011 0.77% 0.13 1.12% 0.17 2.82% 0.27 8.9% 0.11 0.91%
Sh+r 0.077 1.27% 5.21090 1.85% 0.015 5.03% 1.12706 8.58% 0.18 3.21% 0.209997  |2.81% 0.00029 2.09% 0.31 2.61% 0.38 6.36% 0.82 26.7% 0.27 2.14%
Sb 0.069 1.13% 4.81998 1.71% 0.015 5.02% 0.95348 7.26% 0.03 0.63% 0.193440  |2.59% 0.00027 1.95% 0.28 2.36% 0.34 5.70% 0.78 25.2% 0.24 1.94%
SEHE 6.12 279.793 0.30 13.2969 5.54 7.45626 0.014 1.7 6.17 2.88 127
MBS Sr 0.070 1.15% 3.66806 1.31% 0.012 3.89% 1.15784 8.71% 0.114 2.05% 0.167950  |2.25% 0.00024 1.72% 0.23 1.92% 0.38 6.23% 0.62 21.7% 0.16 1.24%
Sh+r 0.059 0.96% 3.82740 1.37% 0.010 3.36% 1.27885 9.62% 0.095 1.71% 0.144505  |1.94% 0.00021 1.53% 0.20 1.67% 0.39 6.37% 0.54 18.8% 0.17 1.35%
Sb -0.039 -0.64% 1.09287 0.39% -0.006 -1.97% 0.54302 4.08% -0.063 -1.13% -0.085590  [-1.15% -0.00011  |-0.77% -0.11 -0.96% 0.08 1.32% -0.31 -10.8% 0.07 0.53%
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# 4 YL Mg A4 AZ31 (JSAC 0151)

DRI S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Li 0.020825
G-score
Be 0.001499
G-score
Al 3.16 3.187 3.1855 3.0395( 2.94995 3.293| 3.507235 3.049| 3.053333 3.118( 3.205111( 3.10845| 3.320818| 3.069443 3.175 3.02 3.1185| 3.306215
G-score 0.00578| 0.207219| 0.196028| -0.89323| -1.56134| 0.998053| 2.596395| -0.82236| -0.79003| -0.30757( 0.342342| -0.37882| 1.205591| -0.66984| 0.117691| -1.03872| -0.30384| 1.096644
Si 0.01511| 0.01575 0.01748| 0.01735| 0.01885 0.02051| 0.014267| 0.01802| 0.018148| 0.016647| 0.01767 0.0185 0.017 0.0145| 0.019863| 0.019286
G-score -1.26637| -0.91769 0.024849( -0.04598( 0.771252 1.675653| -1.72584| 0.319052| 0.388524| -0.42899| 0.128499| 0.580566| -0.23666| -1.59871| 1.322882| 1.008961
Ca 1.6025 1.275 1.847215 6.44576 19 1.02655 1.24217
G-score -0.45841 -0.50793 -0.42141 0.273927| 2.172233 -0.5455 -0.5129
#
Mn 0.4716 0.4709( 0.45805| 0.43575 0.4326| 0.44625| 0.507671| 0.45055| 0.453933( 0.46415| 0.474209| 0.469585| 0.492786| 0.44423 0.48 0.045| 0.47215| 0.47869
G-score 0.297926| 0.290983| 0.163536| -0.05764| -0.08888| 0.046503| 0.655675| 0.089151| 0.122707| 0.224036| 0.323803| 0.277941| 0.50805| 0.026464| 0.381238| -3.93312| 0.303381| 0.368242|
#
Fe 0.004272| 0.00462| 0.004235| 0.004171 0.0035 0.0042| 0.00458| 0.004755| 0.003967| 0.004013| 0.005964| 0.004169| 0.004649( 0.00365| 0.00395 0.004563| 0.004026
G-score -0.07116] 0.561999| -0.13838| -0.25465| -1.47282| -0.20106( 0.489327| 0.807267| -0.62498| -0.54171| 3.003143 -0.2572| 0.615271 -1.2003| -0.65526 0.457533| -0.51706
#
Ni 3.42E-05| 0.000103 0.00015 0.000105 0.000127 9.55E-05| 0.000179 0.0001 0.000106( 0.000186
G-score -1.8947| -0.35048 0.707696 -0.30127 0.19535 -0.51791| 1.348645| -0.41587 -0.29205] 1.520589
Cu 0.000211| 0.000456| 0.00019 0.00022 0.0003 0.000295| 0.000167| 0.000259 0.000282 0.00035| 0.00025 0.000242| 0.000296
G-score -0.7989| 2.467987| -1.06931 -0.67369| 0.391963 0.320697| -1.38412| -0.15418 0.147462 1.057996( -0.27407 -0.37697| 0.345151
Zn 0.798| 0.78205 0.7438[ 0.75195 0.8152 0.7779| 0.856542| 0.76125| 0.782367| 0.77985| 0.794767| 0.799335| 0.841111( 0.823134 0.825 0.76| 0.79635( 0.791898
G-score 0.152682| -0.3723| -1.63127| -1.36302| 0.718807 -0.5089| 2.079533| -1.05692| -0.36188| -0.44471| 0.046278| 0.196622| 1.571635[ 0.979933| 1.041367| -1.09806( 0.098373| -0.04817
Ga 4.13 5.9945 6.0735| 5.446024 6.839 5.1949 6.02215| 5.742207| 6.297395 5.86445| 5.105904
G-score -2.1889 0.409085[| 0.519163| -0.35516| 1.585809 -0.70508 0.447612 0.05754| 0.831138 0.227874]| -0.82908|
Ge 57.455 0.01491 1.7706 5.398009;
G-score 1.495053 -0.5845 -0.52094 -0.38961
Se 0.10327 2.81525 5.379 0.15583| 3.219403
G-score -0.99766 0.214932 1.361242 -0.97416| 0.395638
Zr 0.012405 0.021288 0.58505 0.110899
G-score -0.62482 -0.59217 1.479816 -0.26283
Pd 0.046055
G-score
La 0.113645| 0.11415 0.10565 0.091194 0.16895 0.098458
G-score -0.0612| -0.04298 -0.34969 -0.87131 1.93438 -0.6092
Ce 0.236302 0.2328 0.22915 0.18454
G-score 0.642615| 0.498411 0.34809 -1.48912
Pb 2.959 3.053( 1.692033 2.911 2.37565 3.560 2.58245( 3.500939
G-score 0.212146 0.365837| -1.85935| 0.133666 -0.74164| 1.194637 -0.40352 1.09822]
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#5 UL Mg &4 AZ61 (JSAC 0152)

DITHERS S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Li 1.884 2.4635 2.0705| 2.521164 1.9165 2.326 2.30125| 2.429511| 1.643195 1.9086| 1.166194
G-score -0.42182 0.988616 0.032102| 1.128963| -0.34272 0.653958 0.593719| 0.905891| -1.00791 -0.36194| -2.16887
Be 0.001438
G-score
Al 6.6065 6.739 6.7025 6.4895 6.1651 6.8225| 7.460901 6.4345| 6.428467 6.5925| 6.75401| 6.65555| 7.158564| 6.518303 6.76 6.55 6.587| 6.604193
G-score -0.21775| 0.249239( 0.120597| -0.63011| -1.77343| 0.543529| 2.793531| -0.82395| -0.84522| -0.26709( 0.30214| -0.04488| 1.727966 -0.5286| 0.323252| -0.41688| -0.28648| -0.22588
Si 0.008314| 0.00846 0.009588 0.0094 0.0099 0.01021| 0.007133| 0.009667| 0.010106| 0.008591| 0.010363 0.0106 0.0105 0.0045| 0.010564| 0.009873
G-score -0.5785| -0.48689 0.220876(| 0.103228| 0.416955 0.611467 -1.319| 0.270758| 0.546217| -0.40432| 0.707403| 0.856174| 0.793429 -2.9713| 0.833272| 0.400248
#
Ca 1.998| 12.0635 0.57 0.461536 13.10038 27.5 0.48242
G-score -0.58943| 0.394939 -0.72908 -0.73969 0.496343| 1.904574 -0.73765
Mn 0.39235 0.3734| 0.37735| 0.36765| 0.34955 0.3618| 0.429646| 0.37135 0.3543| 0.38585| 0.382392| 0.39596| 0.420032| 0.35674 0.405 0.038| 0.39045| 0.379339
G-score 0.351725| 0.125847| 0.172929| 0.057308| -0.15844| -0.01242| 0.796275| 0.101411| -0.10182| 0.274247| 0.233027| 0.394755| 0.681684| -0.07274| 0.502509| -3.87202| 0.329077| 0.196635
#
Fe 0.003469( 0.003402| 0.003346| 0.003453| 0.002685 0.0035| 0.003643| 0.003858| 0.003033| 0.003411| 0.004323| 0.003314| 0.003718( 0.00335 0.0032 0.003833| 0.002712
G-score 0.105947 -0.0607| -0.19999| 0.064907| -1.84408| 0.183052| 0.538733| 1.072255| -0.97768| -0.03956| 2.230106 -0.2807| 0.725679| -0.19004| -0.56313 1.011316| -1.77612
Ni 5.5E-05| 0.000205 0.00025 0.000241| 0.000133| 0.000279 0.000238| 0.000326 0.0002 0.0001 0.000246( 0.000254
G-score -1.99461| -0.07461 0.505731 0.392228| -0.99054| 0.878945 0.34657| 1.479017| -0.13553| -1.41805 0.456034| 0.55482
Cu 0.000284( 0.000143| 0.000281 0.0003| 0.00035 0.000388| 0.000367| 0.000417 0.000372| 0.000348( 0.00035 0.0003 0.000325| 0.000394
G-score -0.66763| -2.73804( -0.72112 -0.43826| 0.294523 0.855105| 0.538786| 1.276458 0.6212| 0.260303| 0.294523| -0.43826 -0.07048| 0.932895
Zn 0.92265( 0.90295| 0.86305| 0.89365| 0.99205 0.9078| 1.031889 0.8916 0.9118 0.9233| 0.940288| 0.96405| 1.01593| 0.935505 0.98 0.915| 0.92805| 0.906012
G-score -0.26775| -0.70353| -1.58615| -0.90926| 1.267432| -0.59625| 2.148692 -0.9546| -0.50776| -0.25337| 0.122418| 0.648049| 1.795687 0.01661| 1.000876| -0.43698 -0.1483 -0.6358
Ga 10.922 12.0635 12.83( 11.28186 13.97 10.71 12.31413 15.9083 12.016| 10.79801
G-score -0.83345 -0.13358| 0.336363| -0.61281| 1.035305 -0.96342 0.020077| 2.223691 -0.16271| -0.90946
Ge 47.02 0.019643 1.0401 5.783867
G-score 1.490634 -0.59735 -0.55201 -0.34127
Se 0.09679 1.015835 0.221515( 2.51065
G-score -0.77855 0.049211 -0.66622 1.39556
Zr 0.019175 0.053347 0.52245 0.030341
G-score -0.56096 -0.4212 1.497458 -0.5153
#
Pd 0.040295
G-score
La 0.45487( 0.44675 0.4366 0.465135( 0.443749( 0.35025 0.405135| 0.406267
G-score 0.769619| 0.552444 0.280976 1.044163| 0.472183| -2.02851 -0.56057 -0.5303
Ce 0.6728| 0.719243 0.6861 0.6742 0.702705 0.37205 0.5865
G-score 0.347958( 0.730122| 0.457399 0.359478 0.594037 -2.12682 -0.36218
Pb 3.1185 3.2275 1.6504 3.0705 2.0571 1.548 2.63055( 2.123877
G-score 1.024157 1.185889| -1.15417| 0.952936 -0.55072 -1.3066 0.30015| -0.45164
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#6 UL Mg &4 AZ91 (JSAC 0153)

SRS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Li 0.01402
G-score
Be 6.612 7.7769 6.455( 7.726248 8.2915 7.3805 7.127| 8.415921 6.23367 6.83 11.07
G-score -0.75333 0.109616] -0.86963| 0.072094| 0.490826 -0.18403 -0.37182| 0.582996( -1.03359 -0.5905( 2.547373
Al 8.7515 8.624 8.774 8.781 8.04345 9.165( 9.676084 8.5045 8.9011 8.7335| 8.836124 8.82685| 9.119542| 8.742458 8.915 8.57 8.714| 8.764238,
G-score -0.15665| -0.54939| -0.08734| -0.06577( -2.33771| 1.117095| 2.691431| -0.9175| 0.30418| -0.21209| 0.104029| 0.075462| 0.977066[ -0.1845| 0.346998| -0.71574| -0.27216| -0.11741
Si 0.01975| 0.021765 0.025385( 0.01992| 0.02555 0.0273 0.0261| 0.028845| 0.029376| 0.02297| 0.024475| 0.02485 0.0213 0.0125( 0.024963| 0.030368
G-score -1.46404| -0.89194 0.135856( -1.41577| 0.182703 0.679566 0.33886( 1.118224( 1.268936( -0.54981 -0.1224| -0.01604| -1.02396| -3.52247| 0.197317| 1.550545|
#
Ca 1.4965 4.18195 19.4383 29.5 0.350035
G-score -0.73728 -0.5288 0.655613| 1.436742 -0.82628
Mn 0.227 0.24705 0.23005 0.24475 0.24065 0.2523| 0.283411 0.2513 0.297 0.29525| 0.274816| 0.261655| 0.274029| 0.254938 0.265 0.0245 0.2433| 0.261943
G-score -0.32405( 0.016969| -0.27217( -0.02215| -0.09188| 0.106262| 0.635407| 0.089254| 0.866532| 0.836768| 0.489225| 0.265374| 0.475835| 0.151121| 0.322267| -3.76822| -0.04681| 0.270278
#
Fe 0.000893| 0.000277| 0.000293| 0.000513 0.00028 0.0005 0.0005| 0.000369 0.000227| 0.000647 0.0004 0.0003 0.000372| 0.000448
G-score 2.610348| -0.86326( -0.77078 0.4681| -0.84578| 0.394794 0.394794| -0.34391 -1.14202| 1.223294| -0.1691 -0.733 -0.32477| 0.101308|
Ni 0.000238| 0.000362 0.00035 0.00038 0.0003| 0.000428 0.000398| 0.000441| 0.00035 0.0002 0.000386| 0.000477
G-score -1.50068| 0.037631 -0.11465 0.261723| -0.73369| 0.846094 0.48179| 1.016805| -0.11465| -1.97176 0.330374| 1.461018|
Cu 0.001108| 0.000863| 0.001093| 0.001006| 0.000975| 0.00105| 0.001144| 0.001118 0.0012| 0.001299| 0.001186| 0.001172| 0.001196 0.0012( 0.00105 0.001| 0.000977| 0.001153;
G-score 0.078903| -2.19768 -0.0602| -0.86604| -1.15444| -0.45895 0.41274| 0.171636| 0.932043| 1.850095| 0.802489| 0.673782| 0.899511| 0.932043| -0.45895| -0.92261| -1.13473| 0.500347
Zn 0.73115 0.7086 0.6906 0.7053( 0.76975 0.7197| 0.790903| 0.69505| 0.705867 0.7276| 0.730181| 0.74877| 0.772632| 0.735385 0.755 0.71| 0.73285| 0.700511
G-score 0.059891| -0.72808| -1.35706| -0.84339( 1.408704( -0.34021 2.14786| -1.20156| -0.82359| -0.06416| 0.026042| 0.675592| 1.509425| 0.207858| 0.893289| -0.67916| 0.119295| -1.01073
Ga 10.5565 11.3955 11.5( 10.49214 13.345 9.7825 11.4685| 12.01519 12.7063 11.32 10.55
G-score -0.78889 0.019856| 0.120589| -0.85094| 1.899069 -1.53499 0.090224 0.6172( 1.283397 -0.05774| -0.79777|
Ge 32.78 0.016825 1.92615 7.108021
G-score 1.470496 -0.6878 -0.56203 -0.22067
Se 0.00436 1.71455 0.11544| 3.065061
G-score -0.83912 0.336681 -0.76275| 1.265197
Zr 0.00389 0.4274 0.010663
G-score -0.59125 1.154588 -0.56333
Pd 0.041715
G-score
La 13.045 12.205 11.493 12.905| 13.35982 12.525| 9.589933 12.2| 0.001445 11.783| 13.88391 11.015 12.01 12.43]
G-score 0.504656 0.259301 0.051334| 0.463764| 0.596613 0.35277| -0.50453| 0.257841| -3.30523 0.13604| 0.749693| -0.08829 0.200883| 0.325149
#
Ce 17.795 18.145 13.105 18.21| 19.18566 17.55| 20.22057 17.565 17.778| 15.69311| 16.56605 17.52 14.71
G-score 0.30122 0.489058 -2.2158| 0.523942| 1.047559| 0.169734| 1.602971| 0.177784 0.292097| -0.82682| -0.35833 0.152292 -1.3557
Pb 4.251 4.382| 2.986267 4.172 3.0629 2.865 12.12 3.70375 3.16292
G-score -0.09345 -0.04842| -0.52823| -0.12061 -0.50188| -0.56999| 2.611654 -0.28158 -0.4675
#
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#7 A Mg &4 AM60 (JSAC 0154)

eSEES GLES

SATHERS B S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Li 0.021885 0.002188
G-score

Be 0.003724
G-score

Al 6.025 5.9715 6.087 6.066 5.7106 6.291| 6.686489 5.877 5.8424 6.0005| 5.996598 5.9627| 6.210908| 5.891263 6.1 5.835 6.061| 6.174165
G-score -0.08754| -0.33612| 0.20054| 0.102964| -1.54838| 1.148414| 2.98603| -0.77521| -0.93598| -0.20138| -0.21951| -0.37701| 0.776271| -0.70894| 0.260943| -0.97036| 0.079732| 0.605547

#

Si 0.0242| 0.025045 0.02666| 0.02386| 0.02695 0.02888| 0.024167| 0.027219( 0.028851| 0.025743| 0.02823| 0.02955| 0.02525 0.016| 0.027817| 0.027809

G-score -0.56241| -0.30048 0.200126 -0.6678| 0.290019 0.888269| -0.57274| 0.373402| 0.879132| -0.08428| 0.68692| 1.095952| -0.23694 -3.1042| 0.558767| 0.556265
#

Ca 3.588 1.395 0.820845 10.57592 20 0.71383
G-score -0.33574 -0.61955 -0.69386 0.568612| 1.788246 -0.70771

Mn 0.2965 0.2955 0.2977 0.2871 0.283 0.2853| 0.32303 0.2877| 0.278367| 0.30565| 0.308018| 0.313125| 0.316634| 0.290069 0.31 0.029 0.3061| 0.292319
G-score 0.198911| 0.183471 0.21744| 0.053774| -0.00953| 0.025981| 0.608532| 0.063038| -0.08107| 0.340189| 0.376744| 0.455605| 0.509788| 0.099615( 0.407354| -3.93134| 0.347137| 0.134363

#

Fe 0.000786| 0.001294| 0.001122| 0.001302| 0.001105| 0.00125| 0.001065| 0.001388 0.001| 0.001206( 0.001541| 0.00116[ 0.001451| 0.00125 0.001 0.001445| 0.001123]
G-score -2.18127| 0.462844 -0.4325| 0.501885| -0.52099| 0.233804| -0.73181| 0.952158| -1.06756( 0.002161| 1.749184| -0.23521| 1.278504| 0.233804( -1.06756 1.247568| -0.42502

Ni 0.000319| 0.000413| 0.00045| 0.000135 0.0005 0.000479| 0.000333| 0.000535 0.000468| 0.000532 0.0005 0.0003 0.000474| 0.000549
G-score -0.92972| -0.12819| 0.189077| -2.50536| 0.620239 0.437841| -0.80698| 0.921667 0.343602| 0.89354| 0.620239| -1.09242 0.399434| 1.037028

Cu 0.000632| 0.000724| 0.000611| 0.000593| 0.000665 0.0007 0.000738 0.0008| 0.000777 0.000744| 0.000728 0.0008 0.0007 0.000627| 0.00075
G-score -1.10202| 0.275331| -1.41106 -1.6852| -0.60798( -0.08795 0.476658| 1.397861| 1.048695 0.570339| 0.332646| 1.397861| -0.08795 -1.17757| 0.660339

Zn 0.013495| 0.01288 0.014| 0.01461| 0.014115 0.0136 0.015235| 0.014667| 0.015275| 0.015885| 0.013302| 0.013052| 0.01505 0.0205 0.013| 0.013393| 0.013977
G-score -0.5449| -0.88765| -0.26346| 0.076503| -0.19937| -0.48638 0.424824| 0.108084| 0.447117| 0.78731| -0.65246( -0.79183| 0.321721| 3.359085| -0.82077| -0.60175| -0.27606

#

Ga 11.225 12.5115 12.635( 11.38554 14.045 10.93 0.083859| 12.8002| 14.10765 12.4| 11.78937

G-score -0.01034 0.323722| 0.355791| 0.031346| 0.721925 -0.08694 -2.90335| 0.39869| 0.738193 0.294769| 0.136206
#

Ge 37.9 0.0145 1.1988 6.803144
G-score 1.479247 -0.64188 -0.57557 -0.2618|

Se 0.1147 0.821225 0.223905| 2.760169
G-score -0.70537 -0.12943 -0.61635| 1.451144

Zr 0.006068 0.042088 1.0769 0.010003
G-score -0.52494 -0.45685 1.499302 -0.5175

#

Pd 0.06729
G-score

La 0.193194| 0.18925 0.18505 0.20175 0.06955 0.17041
G-score 0.505677| 0.425889 0.340911 0.678798 -1.99598 0.044703

#

Ce 0.342363| 0.33435 0.3271 0.42457 0.556075 0.266
G-score -0.32036| -0.39882 -0.46982 0.484683 1.772482 -1.06816

Pb 14.855 13.715| 9.925761 13.74| 12.18943 13.23 13.4245 13.040 15.665 11.9905 12.67
G-score 1.139505 0.385916| -2.11893| 0.402442| -0.62255| 0.065311 0.193883| -0.06049 1.67495 -0.75405| -0.30598
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# 8 UL Mg &4 AZ31 (JSAC 0151)

S [F] S BR R O

Grubbs B E#

HTHEEI S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Li 0.020825
G-score
Be 0.001499
G-score
Al 3.16 3.187 3.1855 3.0395| 2.94995 3.293| 3.507235 3.049( 3.053333 3.118| 3.205111| 3.10845| 3.320818| 3.069443 3.175 3.02 3.1185| 3.306215
G-score 0.00578]| 0.207219| 0.196028( -0.89323| -1.56134| 0.998053| 2.596395( -0.82236| -0.79003| -0.30757| 0.342342| -0.37882| 1.205591| -0.66984| 0.117691| -1.03872| -0.30384| 1.096644
Si 0.01511| 0.01575 0.01748| 0.01735| 0.01885 0.02051| 0.014267| 0.01802| 0.018148| 0.016647 0.01767 0.0185 0.017 0.0145| 0.019863| 0.019286
G-score -1.26637| -0.91769 0.024849( -0.04598| 0.771252 1.675653| -1.72584| 0.319052( 0.388524| -0.42899| 0.128499| 0.580566( -0.23666( -1.59871| 1.322882| 1.008961
Ca 1.6025 1.275 1.847215 1.02655 1.24217
G-score 0.628234 -0.38125 1.382544 -1.14708| -0.48245
Mn 0.4716 0.4709| 0.45805| 0.43575 0.4326| 0.44625| 0.507671| 0.45055| 0.453933| 0.46415( 0.474209( 0.469585| 0.492786| 0.44423 0.48 0.47215| 0.47869
G-score 0.337992| 0.30274| -0.34438 -1.4674| -1.62603| -0.93862| 2.154484( -0.72208| -0.55169| -0.03719| 0.469384( 0.236517| 1.404909| -1.04037| 0.761012 0.36569| 0.695026,
Fe 0.004272| 0.00462| 0.004235| 0.004171 0.0035 0.0042| 0.00458| 0.004755| 0.003967( 0.004013 0.004169| 0.004649| 0.00365| 0.00395 0.004563| 0.004026
G-score 0.178174| 1.14617| 0.075402| -0.10236( -1.96475( -0.02043| 1.035066| 1.521148| -0.66853| -0.54123 -0.10625( 1.227615| -1.54811| -0.71483 0.986458| -0.50354]
Ni 3.42E-05| 0.000103 0.00015 0.000105 0.000127 9.55E-05| 0.000179 0.0001 0.000106| 0.000186
G-score -1.8947| -0.35048 0.707696 -0.30127 0.19535 -0.51791| 1.348645| -0.41587 -0.29205| 1.520589
Cu 0.000211| 0.000456| 0.00019 0.00022 0.0003 0.000295| 0.000167| 0.000259 0.000282 0.00035| 0.00025 0.000242| 0.000296
G-score -0.7989| 2.467987| -1.06931 -0.67369( 0.391963 0.320697| -1.38412| -0.15418 0.147462 1.057996| -0.27407 -0.37697| 0.345151
Zn 0.798| 0.78205 0.7438| 0.75195 0.8152 0.7779| 0.856542| 0.76125| 0.782367| 0.77985| 0.794767| 0.799335( 0.841111| 0.823134 0.825 0.76| 0.79635( 0.791898
G-score 0.152682 -0.3723| -1.63127| -1.36302| 0.718807 -0.5089| 2.079533| -1.05692| -0.36188| -0.44471| 0.046278| 0.196622| 1.571635[ 0.979933| 1.041367| -1.09806| 0.098373| -0.04817
Ga 4.13 5.9945 6.0735| 5.446024 6.839 5.1949 6.02215| 5.742207| 6.297395 5.86445| 5.105904
G-score -2.1889 0.409085[ 0.519163| -0.35516| 1.585809 -0.70508 0.447612| 0.05754| 0.831138 0.227874| -0.82908|
Ge 57.455 0.01491 1.7706 5.398009
G-score 1.495053 -0.5845 -0.52094 -0.38961
Se 0.10327 2.81525 5.379 0.15583| 3.219403|
G-score -0.99766 0.214932 1.361242 -0.97416( 0.395638
Zr 0.012405 0.021288 0.58505 0.110899
G-score -0.62482 -0.59217 1.479816 -0.26283
Pd 0.046055
G-score
La 0.113645( 0.11415 0.10565 0.091194 0.16895 0.098458
G-score -0.0612| -0.04298 -0.34969 -0.87131 1.93438 -0.6092
Ce 0.236302 0.2328 0.22915 0.18454
G-score 0.642615| 0.498411 0.34809 -1.48912
Pb 2.959 3.053| 1.692033 2.911 2.37565 3.560 2.58245| 3.500939
G-score 0.212146 0.365837| -1.85935| 0.133666 -0.74164| 1.194637 -0.40352 1.09822
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#9 I Mg &4 AZ61 JSAC 0152) H:[FFEERMED  Grubbs &

DHTHEEI B S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Li 1.884 2.4635 2.0705| 2.521164 1.9165 2.326 2.30125| 2.429511| 1.643195 1.9086( 1.166194
G-score -0.42182 0.988616 0.032102| 1.128963| -0.34272 0.653958 0.593719[ 0.905891| -1.00791 -0.36194| -2.16887
Be 0.001438
G-score
Al 6.6065 6.739 6.7025 6.4895 6.1651 6.8225| 7.460901 6.4345| 6.428467 6.5925| 6.75401| 6.65555| 7.158564| 6.518303 6.76 6.55 6.587| 6.604193
G-score -0.21775| 0.249239| 0.120597| -0.63011| -1.77343| 0.543529| 2.793531| -0.82395( -0.84522| -0.26709| 0.30214| -0.04488( 1.727966 -0.5286[ 0.323252| -0.41688| -0.28648| -0.22588
Si 0.008314| 0.00846 0.009588 0.0094 0.0099 0.01021| 0.007133| 0.009667| 0.010106| 0.008591| 0.010363 0.0106 0.0105 0.010564| 0.009873|
G-score -1.22979| -1.08472 0.036088| -0.15022| 0.346595 0.654618| -2.40243| 0.115081| 0.551291f -0.95396| 0.80654| 1.042131| 0.942769 1.005864| 0.320137
Ca 1.998| 12.0635 0.57 0.461536 13.10038 27.5 0.48242
G-score -0.58943| 0.394939 -0.72908 -0.73969 0.496343| 1.904574 -0.73765
Mn 0.39235 0.3734| 0.37735| 0.36765| 0.34955 0.3618| 0.429646| 0.37135 0.3543| 0.38585| 0.382392| 0.39596( 0.420032| 0.35674 0.405 0.39045| 0.379339
G-score 0.467357| -0.38426| -0.20675| -0.64267| -1.45608| -0.90557| 2.143425| -0.47639| -1.24262| 0.175246| 0.019839| 0.629591( 1.711387| -1.13296| 1.035851 0.381971| -0.11737
Fe 0.003469( 0.003402| 0.003346| 0.003453| 0.002685 0.0035| 0.003643| 0.003858| 0.003033| 0.003411| 0.004323| 0.003314| 0.003718| 0.00335 0.0032 0.003833| 0.002712]
G-score 0.105947 -0.0607| -0.19999| 0.064907| -1.84408| 0.183052| 0.538733| 1.072255| -0.97768| -0.03956| 2.230106 -0.2807| 0.725679| -0.19004( -0.56313 1.011316| -1.77612
Ni 5.5E-05| 0.000205 0.00025 0.000241| 0.000133| 0.000279 0.000238| 0.000326 0.0002 0.0001 0.000246| 0.000254;
G-score -1.99461| -0.07461 0.505731 0.392228| -0.99054| 0.878945 0.34657| 1.479017| -0.13553| -1.41805 0.456034| 0.55482
Cu 0.000284( 0.000143| 0.000281 0.0003| 0.00035 0.000388| 0.000367| 0.000417 0.000372| 0.000348| 0.00035 0.0003 0.000325| 0.000394;
G-score -0.66763| -2.73804| -0.72112 -0.43826( 0.294523 0.855105| 0.538786| 1.276458 0.6212| 0.260303| 0.294523| -0.43826 -0.07048| 0.932895
zZn 0.92265( 0.90295| 0.86305| 0.89365| 0.99205 0.9078| 1.031889 0.8916 0.9118 0.9233| 0.940288| 0.96405 1.01593| 0.935505 0.98 0.915| 0.92805( 0.906012
G-score -0.26775| -0.70353| -1.58615| -0.90926( 1.267432| -0.59625| 2.148692 -0.9546| -0.50776| -0.25337| 0.122418| 0.648049| 1.795687| 0.01661| 1.000876| -0.43698 -0.1483 -0.6358
Ga 10.922 12.0635 12.83| 11.28186 13.97 10.71 12.31413| 15.9083 12.016( 10.79801
G-score -0.83345 -0.13358| 0.336363| -0.61281| 1.035305 -0.96342 0.020077| 2.223691 -0.16271| -0.90946
Ge 47.02 0.019643 1.0401 5.783867
G-score 1.490634 -0.59735 -0.55201 -0.34127
Se 0.09679 1.015835 0.221515| 2.51065
G-score -0.77855 0.049211 -0.66622 1.39556
Zr 0.019175 0.053347 0.030341
G-score -0.86731 1.093829 -0.22652
Pd 0.040295
G-score
La 0.45487( 0.44675 0.4366 0.465135| 0.443749( 0.35025 0.405135| 0.406267
G-score 0.769619| 0.552444 0.280976 1.044163| 0.472183| -2.02851 -0.56057 -0.5303
Ce 0.6728| 0.719243 0.6861 0.6742 0.702705 0.37205 0.5865
G-score 0.347958| 0.730122| 0.457399 0.359478 0.594037 -2.12682 -0.36218
Pb 3.1185 3.2275 1.6504 3.0705 2.0571 1.548 2.63055| 2.123877
G-score 1.024157 1.185889| -1.15417| 0.952936 -0.55072 -1.3066 0.30015| -0.45164
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# 10 LA Mg &4 AZ91 (JSAC 0153)

H[F] S BRE

Grubbs 1 E

TR S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Li 0.01402
G-score
Be 6.612 7.7769 6.455| 7.726248 8.2915 7.3805 7.127| 8.415921| 6.23367 6.83 11.07
G-score -0.75333 0.109616| -0.86963| 0.072094| 0.490826 -0.18403 -0.37182| 0.582996| -1.03359 -0.5905| 2.547373
Al 8.7515 8.624 8.774 8.781| 8.04345 9.165| 9.676084 8.5045 8.9011 8.7335| 8.836124| 8.82685| 9.119542( 8.742458 8.915 8.57 8.714| 8.764238
G-score -0.15665| -0.54939( -0.08734| -0.06577| -2.33771| 1.117095| 2.691431 -0.9175| 0.30418| -0.21209| 0.104029| 0.075462| 0.977066 -0.1845| 0.346998| -0.71574| -0.27216| -0.11741
Si 0.01975| 0.021765 0.025385| 0.01992| 0.02555 0.0273 0.0261| 0.028845| 0.029376| 0.02297( 0.024475| 0.02485 0.0213 0.024963| 0.030368
G-score -1.62314| -0.99574 0.131395| -1.57021| 0.18277 0.727656| 0.35402( 1.208712| 1.373991| -0.62055| -0.15183| -0.03518| -1.14052 0.030984| 1.682818
Ca 1.4965 4.18195 19.4383 29.5 0.350035
G-score -0.73728 -0.5288 0.655613| 1.436742 -0.82628
Mn 0.227| 0.24705( 0.23005| 0.24475( 0.24065 0.2523| 0.283411 0.2513 0.297( 0.29525| 0.274816( 0.261655| 0.274029| 0.254938 0.265 0.2433| 0.261943
G-score -1.55709| -0.58406| -1.40908| -0.69568| -0.89465| -0.32927| 1.180562 -0.3778| 1.840044( 1.755115| 0.763455| 0.124732 0.72525] -0.20127| 0.287067 -0.76605| 0.138722
Fe 0.000893| 0.000277| 0.000293| 0.000513| 0.00028 0.0005 0.0005| 0.000369 0.000227| 0.000647 0.0004 0.0003 0.000372| 0.000448|
G-score 2.610348| -0.86326| -0.77078 0.4681| -0.84578| 0.394794 0.394794| -0.34391 -1.14202| 1.223294 -0.1691 -0.733 -0.32477| 0.101308
Ni 0.000238| 0.000362 0.00035 0.00038 0.0003| 0.000428 0.000398| 0.000441| 0.00035 0.0002 0.000386( 0.000477|
G-score -1.50068| 0.037631 -0.11465 0.261723| -0.73369| 0.846094 0.48179| 1.016805| -0.11465| -1.97176 0.330374| 1.461018
Cu 0.001108| 0.000863| 0.001093| 0.001006| 0.000975| 0.00105| 0.001144| 0.001118 0.0012| 0.001299| 0.001186| 0.001172| 0.001196 0.0012| 0.00105 0.001| 0.000977| 0.001153
G-score 0.078903| -2.19768| -0.0602| -0.86604| -1.15444| -0.45895| 0.41274| 0.171636| 0.932043| 1.850095| 0.802489| 0.673782| 0.899511| 0.932043| -0.45895| -0.92261| -1.13473| 0.500347
Zn 0.73115 0.7086 0.6906 0.7053| 0.76975 0.7197| 0.790903| 0.69505| 0.705867 0.7276| 0.730181| 0.74877| 0.772632| 0.735385 0.755 0.71| 0.73285| 0.700511
G-score 0.059891| -0.72808| -1.35706| -0.84339| 1.408704| -0.34021| 2.14786| -1.20156| -0.82359| -0.06416| 0.026042| 0.675592| 1.509425| 0.207858| 0.893289| -0.67916| 0.119295| -1.01073
Ga 10.5565 11.3955 11.5| 10.49214 13.345 9.7825 11.4685( 12.01519| 12.7063 11.32 10.55
G-score -0.78889 0.019856| 0.120589( -0.85094| 1.899069 -1.53499 0.090224 0.6172| 1.283397 -0.05774| -0.79777
Ge 32.78 0.016825 1.92615 7.108021
G-score 1.470496 -0.6878 -0.56203 -0.22067
Se 0.00436 1.71455 0.11544| 3.065061
G-score -0.83912 0.336681 -0.76275| 1.265197
Zr 0.00389 0.4274 0.010663
G-score -0.59125 1.154588 -0.56333
Pd 0.041715
G-score
La 13.045 12.205 11.493 12.905| 13.35982 12.525| 9.589933 12.2 11.783| 13.88391 11.015 12.01 12.43
G-score 0.78052 0.01575 -0.63248| 0.653058| 1.067148| 0.307091| -2.36511| 0.011198 -0.36846( 1.544295| -1.06767 -0.16634| 0.220998
Ce 17.795 18.145 13.105 18.21| 19.18566 17.55| 20.22057 17.565 17.778| 15.69311| 16.56605 17.52 14.71
G-score 0.30122 0.489058 -2.2158| 0.523942| 1.047559| 0.169734| 1.602971| 0.177784 0.292097| -0.82682| -0.35833 0.152292| -1.3557
Pb 4.251 4.382| 2.986267 4.172 3.0629 2.865 3.70375| 3.16292
G-score 1.078598 1.287061 -0.934| 0.952883 -0.81205| -1.12734 0.207746| -0.65289
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# 11 PLAH Mg &4 AM60 (JSAC 0154)

H:F F2Bk#E > Grubbs i iE

SRS TS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Li 0.021885 0.002188
G-score
Be 0.003724
G-score
Al 6.025 5.9715 6.087 6.066 5.7106 6.291 5.877 5.8424 6.0005| 5.996598 5.9627| 6.210908| 5.891263 6.1 5.835 6.061| 6.174165
G-score 0.128187| -0.23347| 0.547305| 0.405346( -1.99715| 1.926338 -0.87229| -1.10618| -0.03743| -0.06381| -0.29296| 1.384919| -0.77587| 0.635185| -1.15621| 0.371546| 1.136538
Si 0.0242| 0.025045 0.02666| 0.02386| 0.02695 0.02888| 0.024167| 0.027219( 0.028851| 0.025743| 0.02823| 0.02955| 0.02525 0.027817| 0.027809
G-score -1.3248| -0.87377 -0.01174| -1.50628| 0.143047 1.173209| -1.34259| 0.286629| 1.157474| -0.50147| 0.826493| 1.53083| -0.76435 0.605819| 0.60151
Ca 3.588 1.395 0.820845 10.57592 20 0.71383
G-score -0.33574 -0.61955 -0.69386 0.568612| 1.788246 -0.70771
Mn 0.2965 0.2955 0.2977 0.2871 0.283 0.2853( 0.32303 0.2877| 0.278367| 0.30565| 0.308018| 0.313125| 0.316634| 0.290069 0.31 0.3061| 0.292319
G-score -0.1623| -0.23978| -0.06933 -0.8906] -1.20826( -1.03006| 1.893168| -0.84411| -1.56725| 0.546628| 0.730062| 1.125781| 1.397671| -0.66057 0.88366 0.581493 -0.4862
Fe 0.000786| 0.001294| 0.001122| 0.001302| 0.001105| 0.00125| 0.001065| 0.001388 0.001| 0.001206| 0.001541| 0.00116| 0.001451| 0.00125 0.001 0.001445| 0.001123
G-score -2.18127| 0.462844 -0.4325| 0.501885| -0.52099| 0.233804| -0.73181| 0.952158| -1.06756| 0.002161| 1.749184| -0.23521| 1.278504| 0.233804| -1.06756 1.247568| -0.42502
Ni 0.000319| 0.000413| 0.00045| 0.000135 0.0005 0.000479| 0.000333| 0.000535 0.000468| 0.000532 0.0005 0.0003 0.000474| 0.000549
G-score -0.92972| -0.12819| 0.189077| -2.50536| 0.620239 0.437841| -0.80698| 0.921667 0.343602 0.89354| 0.620239| -1.09242 0.399434| 1.037028
Cu 0.000632| 0.000724| 0.000611| 0.000593| 0.000665 0.0007 0.000738 0.0008| 0.000777 0.000744| 0.000728 0.0008 0.0007 0.000627| 0.00075
G-score -1.10202| 0.275331| -1.41106 -1.6852| -0.60798| -0.08795 0.476658| 1.397861| 1.048695 0.570339| 0.332646| 1.397861| -0.08795 -1.17757| 0.660339
Zn 0.013495| 0.01288 0.014( 0.01461| 0.014115 0.0136 0.015235| 0.014667| 0.015275| 0.015885| 0.013302| 0.013052| 0.01505 0.013| 0.013393| 0.013977
G-score -0.64773| -1.31052| -0.10349| 0.553916| 0.020449| -0.53457 1.227485| 0.614986| 1.270593| 1.928442| -0.85573| -1.12523| 1.028108 -1.1812| -0.75766| -0.12786
Ga 11.225 12.5115 12.635| 11.38554 14.045 10.93 12.8002| 14.10765 12.4 11.78937
G-score -1.0575 0.117423| 0.230212| -0.91088| 1.517925 -1.32692 0.381088| 1.575142 0.015593| -0.54208
Ge 37.9 0.0145 1.1988 6.803144
G-score 1.479247 -0.64188 -0.57557 -0.2618
Se 0.1147 0.821225 0.223905| 2.760169
G-score -0.70537 -0.12943 -0.61635| 1.451144
Zr 0.006068 0.042088 0.010003
G-score -0.67407 1.14896 -0.47489
Pd 0.06729
G-score
La 0.193194| 0.18925 0.18505 0.20175 0.17041
G-score 0.454771| 0.114004 -0.24893 1.194158 -1.514
Ce 0.342363| 0.33435 0.3271 0.42457 0.556075 0.266
G-score -0.32036] -0.39882 -0.46982 0.484683 1.772482 -1.06816
Pb 14.855 13.715| 9.925761 13.74| 12.18943 13.23 13.4245 13.040 15.665 11.9905 12.67
G-score 1.139505 0.385916| -2.11893| 0.402442| -0.62255| 0.065311 0.193883| -0.06049| 1.67495 -0.75405| -0.30598
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4.3 FRASNI=GWAE

ZORFRIFERTITIL ORBEENER OO HFiEEHR AL, By ORESUXRE IR U
THEWIT T, £ 12 IR D AN SN0 Hikxz R,
#12 HEH LSO AEEZOEAEK
sy | EAEHE (JSACO 151) | #¥EH'E (JSAC 0152) EHEY'E (JSAC 0153) YW 'E (JSAC 0154)
ICP-QMS ICP-AES XRF | ICP-QMS ICP-AES XRF | ICP-QMS ICP-AES XRF | ICP-QMS ICP-AES XRF

Li 1 5 6 1 1 1

Be 1 1 5 6 1

Al 1 16 1 16 1 16 1 1 15 1

Si 3 12 3 11 1 3 11 1 3 11 1

Ca 1 4 1 6 1 4 2 4

Mn 1 15 1 1 15 1 1 15 1 1 15 1

Fe 5 10 5 11 1 3 10 1 5 11 1

Ni 4 6 4 7 1 4 7 1 4 9 1

Cu 3 9 1 3 10 1 4 13 1 3 11 1

Zn 1 16 1 16 1 1 16 1 3 12 1

Ga 5 6 5 5 5 6 5 5

Ge 1 3 1 3 1 3 1 3

Se 2 3 2 2 2 2 2 2

Zr 2 2 2 1 2 1 2 1

Pd 1 1 1 1

La 4 2 4 4 5 7 1 4 1

Ce 4 5 2 5 7 1 4 2

Pb 4 3 1 4 3 1 4 3 1 5 5 1
&% 44 107 7 49 118 8 49 127 10 48 108

EICP-QMS & L I EMBME &S EERfFEH SN TS,

I TIEITFE MG 7 7 A~ BT IEACP-AES) N £/ Th %, @& /52 i ICP-

QMS IZHH L WO Z &b b D,

4.4 FRENEOREEL FHENMSDIRE

RALKEAEY)E O S DER L7 & 21 ISO Guide 35:2016 “# 8 TiIkd L 5 72 1H
HEZF Wb

1) MEOARY)—IIZLDHD

2) WEBREIZLDHOD

3) AERT, MELECREHIEIZLDHD

4) EFRT —ZOMEEEN L TH, BRBROHWEICE S B0

AR RE MEY) B
OEDDREADRBFHIZ T 2 H WD Z LI A
HHREZOLIENMBETHLETLINTND

Arem S o op L LTk
(1) E¥ED 95 %[5 HH X [#

Laplace (777 2) OHLBREEHICE D &,
AR NP REL RDICHoN THEAERFZE (SD)/VN O EHSARIC

i) T,
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HOEEHFL, HiZHOWHMEOHEHEICOREELRTNIERLRNTD,
BENBEHELEOTEEIIRD

WINTR D53 AE T h & DAEAR B E |
3L, £, HHE (N




—1) KXV SHAOENEDLD Student ® ¢ BADEZNIZICLD E, FHENSIZ
t X (SD)/NN THEREh b, ti¥ Student ® ¢t S DOHERT, HEAKMES %TT —ZHMN+
DENGEIL t=1.96 L EHSMAEE LD, ISO Guide 34 Tix, WRIEE D RN S
ELTZOEAELRT D L5 HESE L Tuviz, ISO Guide 34 TIEZ Otk iX2V23, GUM
(Guide to the expression of uncertainty in measurement) ® 4.2.3 NOTE 1 /% E%
I ELEEHRELTWS, £, SDIILHEORBRATNIC L S EFEERDO D, GUM IZE~ S
L7z Type BOAHENES BT X TEHEATWD L& X T,

I O R R S & KT T2 OIAEER 2R T 2458 fi, 95 %l X EDILE 13
&5,

IHNTRIVIEN® 1T EIZB W T t OZIT/NS WO TARILFEFERIC T 2 F#EME
X+ THLZ BN D, FEO RHENSIT/NBEU T IHfIOERRE L, EBEMETA
e S DFRTMTE THRR LI,

# 13 thfi
HHEE n N t N t/N N
1 2 12.706 1.414 8.9845
2 3 4.308 1.732 2.4872
3 4 3.182 2.000 1.5910
4 5 2.776 2.236 1.2415
5 6 2.571 2.449 1.0496
6 7 2.447 2.646 0.9249
7 8 2.365 2.828 0.8362
8 9 2.306 3.000 0.7687
9 10 2.262 3.162 0.7153
10 11 2.228 3.317 0.6718
11 12 2.201 3.464 0.6354
12 13 2.179 3.606 0.6043
13 14 2.160 3.742 0.5773
14 15 2.145 3.873 0.5538
15 16 2.131 4.000 0.5328
16 17 2.120 4.123 0.5093
17 18 2.110 4.243 0.4973
18 19 2.101 4.359 0.4820
19 20 2.093 4.472 0.4680
HHE n=N-1

(2) BB Rk OB (I 1% e 5%

BAENEOEME B SO =— XSV THOREN S BHFETE 5 L5 RBFT 2D
B E (FFR U EMEERSE) b3R Uiz, 2xSD, 3xSD AUEARBAIL, WHE
WEHDZOMEDPBIHEEITH 2 LB TE D, BEMORHED S OH & TORFET 72,

ASPEHEENDEMTOLOOEBETF—4
REMEOHIBREIToT2%, OO CTEYE, FRE, RFE»S, OFFEKOERM (A
M) MR, NIQRSDHFE #1772, TORREE2FE 14, £ 15, £ 16 L UE 17 (TR

23



T EEIE, FHENS, BEERZOFFEIZEROMEFIEIT L -7,

CZITHWEEHRA L ZOERRAEGTER EICOVWTFRICHER S,

(1) N: AR eT —Z%HIBRLIEGD, & ReERICHER LT — 2%, R
B Lo CHHAERDIONMFEEZEHWTEEOT -2 RNHEINTHWDIHARH Y, JLHE
FEBRZ MR 1T LY REWETF LR H D,

(2) Average: Bl LT-7 — % O, FHE O RN S B8 ST B0 £ T ko
GHEOMEE L THRHA L,

(8) Median : P J-1HE,

4) Uss: BRALET =X OVHEORHENS, tx(SD)/VN, ti3£ 131X 5,

(G) SD: BH L7 — % OFEHEOERER 7%, Standard deviation.

(6) NIQR

(7) Ugs:CV% : Upgsu/ average & % 3 7R,

(8) RSD : fA%IE ¥R 7, SD/ average % %~ L1z, CV%clas|Z[F U,

(9) CV%rob : NIQR,/ median % % KR L7,
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£ 14 WH~ 7 xv v LE4 AZ3L (JSAC 0151) fiat st A5 5
B N average Median U 959 SD NIQR Uy CV% | CV%class | CV%rob
Li ppm 1 0.021 0.021] #NUM!| #DIV/0! 0.000|] #NUM! | #DIV/0! 0
Be ppm 1 0.001 0.001f #NUM!| #DIV/0! 0.000{ #NUM! | #DIV/0! 0
Al % 18 3.16 3.14 0.07 0.13 0.11 4 3
Si % 16 0.0174 0.0176 0.0010 0.0018 0.0016 11 9
Ca ppm 5 1.40 1.28 0.40 0.32 0.27 29 23 19
Mn % 17 0.465 0.470 0.010 0.020 0.018 4
Fe % 16 0.0042 0.0042 0.0002 0.0004 0.0004 10
Ni % 10 0.000119| 0.000105| 0.000032| 0.000045| 0.000032 27 38 27
Cu % 13| 0.00027 0.00026f 0.00005| 0.00008| 0.00006 17 28 21
Zn % 18 0.7934 0.7933 0.0151 0.0304 0.0243 2 4
Ga ppm 11 5.70 5.86 0.48 0.72 0.54 8 13
Ge ppm 4 16.160 3.584 43.952 27.621 12.662 272 171 78
Se ppm 5 2.335 2.815 2.777 2.237 2.271 119 96 97
Zr ppm 4 0.182 0.066 0.433 0.272 0.156 237 149 85
Pd ppm 1 0.046 0.046| #NUM!| #DIV/0! 0.000|] #NUM! | #DIV/0!
La ppm 6 0.115 0.110 0.029 0.028 0.010 25 24
Ce ppm 4 0.221 0.231 0.039 0.024 0.012 18 11
Pb ppm 8 2.83 2.94 0.51 0.61 0.47 18 22 17
ICP-QMS @ %
E==Eiv average Median U95% SD NIQR U95%CV% |CV%class |CV%rob
Ge ppm 1f 0.01491 0.01491| #NUM! | #DIV/0! 0 #NUM! | #DIV/0! 0
Se ppm 2| 0.12955| 0.12955| 0.333919| 0.037166| 0.019481 258 29 15
Zr ppm 2| 0.061652( 0.061652| 0.625742( 0.069646( 0.036507 1015 113 59
Pd ppm 1| 0.046055| 0.046055 #NUM! | #DIV/0! 0 #NUM! | #DIV/0!
La ppm 4] 0.107976| 0.109648| 0.011846| 0.007444] 0.007353 11 7
Ce ppm 41 0.220698| 0.230975| 0.038637| 0.024281] 0.011622 18 11
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#15 PWH~ 72V v L4654 AZ61 (JSAC 0152) #atatA SR
B N average Median U 959 SD NIQR Uy CV% | CV%class | CV%rob

Li ppm 11 2.057 2.071 0.276 0.411 0.357 13 20 17
Be ppm 1 0.001 0.001] #NUM!| #DIV/0! 0.000|] #NUM! | #DIV/0!

Al % 18] 6.66828| 6.60535| 0.14110{ 0.28373| 0.16607 2 4

Si % 15 0.0096 0.0099 0.0006 0.0010 0.0010 6 11 10
Ca ppm 7 4.10 0.57 5.40 5.84 4.86 132 142 119
Mn % 17 0.382 0.379 0.011 0.022 0.018 3 6 5
Fe % 17 0.0034 0.0034 0.0002 0.0004 0.0002 6 12 7
Ni % 12| 0.000211| 0.000239( 0.000050( 0.000078| 0.000050 24 37 24
Cu % 14] 0.00033| 0.00035| 0.00004| 0.00007| 0.00005 12 21 16
Zn % 18 0.9348 0.9230 0.0225 0.0452 0.0383 2 5 4
Ga ppm 10 12.28 12.04 1.17 1.63 1.25 10 13 10
Ge ppm 4 13.466 3.412 35.818 22.510 11.348 266 167 84
Se ppm 4 0.961 0.619 1.767 1.110 0.889 184 116 92
Zr ppm 3 0.034 0.030 0.043 0.017 0.013 126 51 37
Pd ppm 1 0.040 0.040[ #NUM!| #DIV/0! 0.000[ #NUM! | #DIV/0! 0
La ppm 8 0.426 0.440 0.031 0.037 0.032 7 9 7
Ce ppm 7 0.631 0.674 0.112 0.122 0.048 18 19

Pb ppm 8 2.43 2.38 0.56 0.67 0.84 23 28 34

ICP-QMS @ #
L=<8v2 N average | Median Ugsss SD NIQR |Ug CV% | CVclass | CV%rob

Ge ppm 1 0.020 0.020[ #NUM! | #DIV/0! 0.000[ #NUM! | #DIV/0! 0.0
Se ppm 2 0.159 0.159 0.792 0.088 0.046 498 55 29
Zr ppm 2 0.025 0.025 0.071 0.008 0.004 287 32 17
Pd ppm 1 0.040 0.040| #NUM! | #DIV/0! 0.000|] #NUM! | #DIV/0! 0.0
La ppm 4 0.436 0.442 0.035 0.022 0.015 8.0 5.0 3.4
Ce ppm 5 0.668 0.674 0.061 0.049 0.010 9 7 1
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# 16 WH~ 27 x> 7 L84 AZ91 (JSAC 0153) #EEHEFE AL 2

B N average Median U 959 SD NIQR Uy CV% | CV%class | CV%rob

Li ppm 1 0.014 0.014] #NUM!| #DIV/0! 0.000|] #NUM! | #DIV/0! 0
Be ppm 11 7.629 7.381 0.907 1.350 0.973 12 18 13
Al % 18f 8.80235| 8.76912| 0.16144( 0.32463 0.12304 2 4 1
Si % 15(  0.0249] 0.0250f 0.0018] 0.0033] 0.0032 7 13 13
Ca ppm 5 5.09 1.50 10.16 8.18 2.84 200 161 56
Mn % 17 0.259 0.255 0.011 0.021 0.022 4 8 8
Fe % 14f 0.00043| 0.00039| 0.00010{ 0.00018| 0.00015 24 41 35
Ni % 12[ 0.000359| 0.000371| 0.000051| 0.000081f 0.000050 14 22 14
Cu % 18| 0.00110f 0.00111| 0.00005| 0.00011| 0.00012 5 10 11
Zn % 18| 0.7294 0.7289| 0.0142] 0.0286] 0.0288 2 4

Ga ppm 11 11.37 11.40 0.70 1.04 0.89 6 9

Ge ppm 4 10.458 4517  24.155 15.180 8.953 231 145 86
Se ppm 4 1.225 0.915 2.314 1.454 1.456 189 119 119
Zr ppm 3 0.147 0.011 0.603 0.243 0.157 409 165 107
Pd ppm 1 0.042 0.042] #NUM!| #DIV/0! 0.000|] #NUM! | #DIV/0! 0
La ppm 13 12.188 12.205 0.664 1.098 0.832 9 7
Ce ppm 13 17.234|  17.565 1.126 1.863 1.170 11

Pb ppm 8 3.57 3.43 0.53 0.63 0.85 15 18 24

ICP-QMS O 7
L=<8v2 N average | Median Ugsss SD NIQR |Ug CV% | CVclass | CV%rob

Ge ppm 1| 0.0168| 0.0168| #NUM! | #DIV/0! 0.0000] #NUM! | #DIV/0! 0
Se ppm 2 0.0599] 0.0599| 0.7057[ 0.0785| 0.0412 1178 131 69

Zr ppm 2 0.0073] 0.0073] 0.0430[ 0.0048| 0.0025 591 66 34
Pd ppm 1 0.0417[ 0.0417| #NUM! | #DIV/0! 0.0000{ #NUM! | #DIV/0!

La ppm 5 12.599 12.525 0.677 0.545 0.523

Ce ppm 5 18.006 17.565 0.894 0.720 0.489
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#F 17T WH~ 27 %7 5584 AM60 (JSAC 0154) #2FEhE 5 5

B N average Median U 959 SD NIQR Uy CV% | CV%class | CV%rob
Li ppm 2 0.012 0.012 0.125 0.014 0.007 1040 116 61
Be ppm 1 0.004 0.004[ #NUM!| #DIV/0! 0.000{ #NUM! | #DIV/0!
Al % 17| 6.00604| 6.00050| 0.07606 0.14793 0.14510 1 2
Si % 15( 0.0264 0.0270f 0.0012] 0.0022|] 0.0025 5 8 10
Ca ppm 6 2.85 1.11 4.17 3.98 1.70 146 139 60
Mn % 17 0.299 0.297 0.007 0.013 0.015 2 4 5
Fe % 17 0.0012] 0.0013] 0.0001 0.0002| 0.0001 8 15 11
Ni % 13[ 0.000437| 0.000474| 0.000070{ 0.000115| 0.000065 16 26 15
Cu % 15 0.00072| 0.00073| 0.00005] 0.00008| 0.00009 6 12 12
Zn % 16f 0.0141 0.0140{ 0.0005[ 0.0009( 0.0010 4 7
Ga ppm 10 12.38 12.46 0.78 1.09 0.94 6 9
Ge ppm 4 11.479 4.001 28.421 17.861 10.137 248 156 88
Se ppm 4 0.980 0.523 1.952 1.227 0.822 199 125 84
Zr ppm 3 0.019 0.010 0.049 0.020 0.013 253 102 69
Pd ppm 1 0.067 0.067| #NUM!| #DIV/0! 0.000|] #NUM! | #DIV/0!
La ppm 5 0.188 0.189 0.014 0.012 0.006 8 6
Ce ppm 6 0.375 0.338 0.107 0.102 0.056 29 27 15
Pb ppm 11 13.13 13.23 1.02 1.51 0.96 8 12 7

ICP-QMS O 7

L=<8v2 N average | Median Ugsss SD NIQR |Ug CV% | CVclass | CV%rob
Ge ppm 1f 0.0145( 0.0145| #NUM! | #DIV/0! 0 #NUM! | #DIV/0! 0
Se ppm 2| 0.169303| 0.169303| 0.693791| 0.07722| 0.040477 410 46 24
Zr ppm 2[| 0.008036| 0.008036| 0.025002| 0.002783| 0.001459 311 35 18
Pd ppm 1 0.06729 0.06729 #NUM! | #DIV/0! 0 #NUM! | #DIV/0!
La ppm 41 0.184476| 0.18715| 0.015832| 0.009949| 0.006557 9 5
Ce ppm 41 0.317453| 0.330725| 0.055476| 0.034864| 0.018183 17 11

46 BRIEEORE

FGEE L, TREO 17 BB OSINC L 2 LR EBRERZHFLE L THONTZHDOTH
Do TAAZREOEEE 5 mm ZRWTCTF v 7L, BELEZ 10 g % LR FEBRE &
L7ce 7V FBGRATRE (7 4 A7 5]) 4R BREBICET Lz, FEMEE T 7 X~k
I HBEITHOWTIE JISK 0116 “BO[CHERL L, o 7'V o FRoilBH L E >\ ik, JISH
1331 8D R OZE O 5| FBME I L L 72,

W s 17 RBREEOSHE D Grubbs BEIC XL > THNEZERN L =% D, F
Pl % GREEME & L7z, Grubbs BREIX 99 % BHHOKED G L1To72, RN S1X, WRGE
BERETZ-OOLFAERTH LN FEHMED 95 % BEHEHEATHY, (¢ XSDWNT
R LTk (¢repMRICE D), 7ok, BEMEREMN & O [R FEBR I 36 THH 1 HE R
FEN20 % XL, 50 % LLTICHoWT, FHMEIZBEME L=, AT — 2N 3715
6, FAXTEEAEMRZED 100 % L FDOTLEICHNT, FEWEEZSBBEMEE L, ICP-QMS
TEDHTHHAFERERZEN 100 % LLFOTHRICONT, EHEE2SRMEE Lz, #£18 ,
#£19 , £ 20 L OFE 21 ITRFEHEEZZFZNEhoRs LT,
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# 18 HWH~Z7 32V U LAEERIEEYME JAC 0151 FRAEEE
JLFHR FOREME = AN S It RIS AR 2= BHT— 2% TINT T 1
RS RY% SD N
Al 3.2 + 0.1 0.1 18 D, ,®
Mn 0.46 = 0.01 0.02 17 D,®,®
7n 0.79 + 0.02 0.03 18 D, ®,®
JLHE | POREE = ARfE S FIT P Y A 2 BHT— 2% ST 5 1
ugl/g SD N
Si 174 + 10 18 16 O, @, ®
Ca (1.4)%z2 — 5 O, @
Fe 42 + 2 4 16 O, 2,®
Ni (1.2)*1 — 10 D, ®
Cu (2.7)*1 — 13 D, ®,®
Ga 5.7 + 0.5 0.7 11 O,
Se (0.13)*2 — 2 D
La (0.12)*2 — 4 O, @
Ce (0.22)*2 — 4 O, @
Pb (2.8)*1 — 8 D, @, 3
*1: (BUE) X235 1E, 2 (BH) T2 R1HE,
AR TSREN
Q:FEELS T T X~ BT &OE (ICP-QMS), @ : FFEFES 7 5 X~ FILHN Y H1E  (ICP-AES) ,

@ : "W X BTk (XRF)

#19 WA~ XU LAAERIEREY'E JAC 0152 FRAEE R
JLH FOREME = AN fifE > It P4 VE R 22 BHT— 2% TIMT T
B R Y% SD N
Al 6.7 = 0.1 0.3 18 D, ®,®
Mn 0.38 + 0.01 0.02 17 D,®,®
Zn 0.93 + 0.02 0.05 17 D, @, B
JLHE | POREE = ARAE S T P4 Y R 22 BHT— 2% TIMT T
ugl/g SD N
Li 2.1 = 0.3 0.4 11 O, @
Si 96 *+ 6 10 15 D, @, ®
Fe 34 = 2 4 17 D, ®,®
Ni (2.1)*1 — 12 D, 2,3
Cu (38.3)*1 — 14 D, 2,3
Ga 12 + 1 2 10 O, @
Se (0.13)*2 — 2 )
Zr (0.34)*2 — 2 O, @
La 0.43 *+ 0.03 0.04 8 O, @
Ce 0.63 = 0.01 0.12 7 O, @
Pb (2.4)*1 — 8 D, @, 3

*1 0 (BfE) 132 BME, *2 0 () 122 RE,
Gy M 5 ik

O:FEHFELS T A~ MEMUEBESIE (ICP-QMS), @: FEMES 77 XA~ E SIS 1E (ICP-AES),

@ @ HIE XML (XRF)
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720 HWH~Z7 32U LAEEFIEEDE JAC 0153 FRAEHEFE
JLFHR PRREE £ R S It RIS AR 2= BHT— 2% TINT T 1
B ES RY% SD N
Al 8.8 = 0.2 0.3 18 O, 2,®
Mn 0.26 = 0.01 0.02 17 D,®,®
7n 0.73 + 0.01 0.03 18 D, @, ®
THE | REEE R, S FIT P A 4 ffd 722 BHT— 2% SYMT I
ugl/g SD N
Be 7.6 = 0.9 1.4 11 O, @
Si 249 + 18 33 15 O, @, ®
Fe (4.3)*1 — 14 D, ,®
Ni (3.6)*1 — 12 D,®,®
Cu 11 £ 1 1 18 D, ®,®
Ga 11 = 1 1 11 O,
Zr (0.0073 )*2 — 2 D
La 12 = 1 2 13 O, 2,®
Ce 17 = 1 2 13 D, 2, ®
Pb 3.6 = 0.5 0.6 8 D, @, 3
*1: (BUE) X235 1E, 2 (BH) T2 R1HE,
AR TSREN

O:#FEMmE 77 A~ MEBMEESHE (ICP-QMS), @ :FE/ME 77 X~ mitmtrik (ICP-AES),

@ : "W X BTk (XRF)

7 21 mﬁvazww\ SRR U E JAC 0154 FRERE £
L | PRREIE = AN S FIT 10 28 4 {222 BT — 42 % AR IWIRES
B RSy Y% SD N
Al 6.0 = 0.1 0.1 17 D, ®,®
Mn 0.30 + 0.01 0.01 17 D, ®, B
7n 0.0141 =+ 0.0005 0.0009 16 D .2, 6
JEHR | FREE = AN S T P4 Y R 22 BHT— 2% TIMT T
ugl/g SD N
Si 267 + 10 18 16 D, @,®
Fe 12 = 2 2 17 D, @, ®
Ni (4.3)*1 — 14 D, 2,3
Cu 71 + 04 0.7 15 D, 2,3
Ga 12 = 1 1 10 O, @
Se (0.17)*2 — 2 )
Zr (0.0080 )*2 — 2 )
La (0.19)*1 — 4 O, @
Ce (0.38)*1 — 4 O, @
Pb 13 = 1 2 11 D, @, ®
*1 C(BE) X EAE, *2 0 (BE) X RR1E,
AR IWIREA

VB BT (ICP-QMS), @ : it A 7 5 X< 35 #H1E  (ICP-AES),

O:FEAES 7T X~ 0 & A
@ : H X BAOHTEE (XRF)

4.7 BIEEDOFADLERA
4.7.1 BEABEOFE,S LFHBREREZOE K
Z ORBAEFIITRAEO R S LT (B RiERE (SD) LRI TWD,
FIT AT HE ffsf 72 13 pwftf RIED T2 DITILFFZBRICS N U7 UBRBE RS o M (5 i 2 B
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Wizt) OTFHEEEYEL L TROZIEERETH D,
RAHME DS = 21 TR SN AT S0, EXME GRIEE) @ 95 %1 #8 X M (Ussa)
DIET, TRROANLRDTEHLDOTH D,
Uossy = t X (SD)/\/N .................. (1)
ZZ7T
¢t Tt mERIZED
SD : PRI ME(R 4=
N T2 ERMA LR
RS EFTMEERAEDOENE N2 20 DEE 26 L LT 41277,
X cHhfr ald, EHHEE ODOMELE L, SDEZ1ELT, DO SD% o & LTKRDEZIE
HofmTh b, @ﬁbi NMW 20 ODHEIZ t=2.093 TH D729, Ussu (=20 )13 0.470
LY, EHEEZ ODMNEE L, Uiy D12%0c & LTHWEERSHTHD, B,
BIR o #N T SD OBk A HED & LT,

SD=1

N=20D B &

Ugsy = tXSD/ N
= 047

Kk (SD DfE#)

X4 SD& Ugsos D 1/2 #FEME(RZ 0 & L CTHEWTZIEB /0 4R

ZORICEBT D Ussu®DryAil, FEFEBRIC Té¥ﬂﬁ(m£ﬁ)®7%ﬂé@ AT
HDHDT, ZOEBEYED 22— —RNZNE DN LGB EORENZ ORMHENS D
PHIZCAD Z E2HRTHHDTIEARY,

4.1.2 FrEBREREZEZFAT H5S
— I, AW TIHREWE 20+ 5 &, RAHE L OENFTHERRED 2 %
URNIZHDZENEE LY, T, BIAIXHERR T 2 2 a7 OMER 2 LFICAS
ZLEFIFETH D,
zZAa7 = GABRWEE O —FRFEME) /PrifsEEfmzE -« « -« - - (2)

7REBREERS (A-G) A 4ENZHT D Bl L7 RERGERD z 237 0plzX 5, 6 (1
T, M 5 LU DORED AENC DT 2 HFAFEBRICENT, fiRNPBRIFTH-2 T

31



ﬁ%%%m~®®wﬁ@@zXﬂTﬁkﬁﬁE@kmﬁ%%%®iifuy%Lk%@f
o WTNORBRIEE D 2z 2 a7 OMIHEN 2 A FTH DA, L3 LA 50O RHEH
é@ AN IZIE A - TV 720,

s
15 —— ABRATA
PR RN S(4=2)
| N ~ - R E&FTB
® §( ,\\ /.>'<; — BERFRC
Q 05
@ SAREME(fT
8 5E)DOF —— SRERFD
B ‘ ooniamm
{E IO%IE = RERFTE
5 R4
8 / \/ V - SAERFRF
-1
—— HERFTG
-15
== mean
v
-2
1 2 3 4
FHEREI %

X 5 HEFEIERRICET 2 SHBEEO L DMEMED 2 227 OHf

413 BIAEOFELSEZFATIEHEE
UL, —oORBEBECEHMICORZY, S &EITR o256 O R YE X5 REE
EDOENTTREERZO 2 HEUNICH L7200 TIEAR+9T, 95 %EHEEME (REIS) N
WCADZERLEE LY, 9 TRVWEAIE, TORBREEIZIAAS T 22> TWns EEX
5@ﬁ”%fkéo:m%®*k’%bf RBRERIC BT 2 EM (B TFE AL
W72 2 EM OFLIE & FRFEE % T 212X En AR T 2 00838 TH 5,
EFn= (x — X /([/XZ + UX2)05 ............. (3)
ZZT x B oM
X FEE
U, RBRFEEE O O R &
Uy : EFEME D AN HED &

R P DD AN HE S L, TRRONTROD L LN TE D,
Us= Usosi = t XSDyp/NN  + + = 0 o o o o o oo o o v o (4)
T t Dt AmERIZLD
SDwr : FTNIEYAE(RZ
N BT — 2%
W EEDE OGN, EMMICITOLER S D & L LICRICBEFRGMHO
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HEBESOTITRLS, BEOEERMFELHEREST DHFBEI2RATEM
TOLEND D,
BE N, t, VN KO t/JN OBZRICHOVWTIE, £ 11D tHmELEZBR,
FBAE O R S ITEMELERZEEZ VN TRL TV D719, B o REEMICH
BT DARMHENPS LD/ INZ b VED, F—IMANOIEFICHER LI B2 0MT 504 T
AT LT TR ST fliEZRTR, ZOBBNVEIRBOARY—HLoMZObODIELSX
WCESTELDZLDOTHY, TN EDHTHZEIETERY, /o T, ZOREE ST
LTCEZDOVHEEARHENS ZRD, Bl L ZTORMENS E DO ING, ST ORI %
NDDHZENPVETH D,
61X 5 LR URBEEONEMD z 2 a 7 L RBEIKEZ 7T, REpEK DL
DzAaAT OREIEHMEE Ty hLEEbLDOTSH, WTENOREBREBE S 3~ 4 BILIEDR
FEEMEIIAT BAE O R S OFPENICH VY, Zh b ORBRIEENIIZ NS T AR N L
NbHNDd,

15 —— A ERFTA
TR REL S(4=2)
o 1 - ERFTB
Nﬂﬁ
B y %\ -
. —— —a— SRERFRC
S BARE(IT 7
g S 0%
o0 = —— BRFD
é; (95%{E%E
b FR&R.4=2)
o / v - BUBRFRE
N
8 -1 man
—o— AERFTF
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HERME %

6 H[EERICEK T 5ERBREEOH 5 MEED 2z 2 27 BEEDF

=F 2
RiL =
PLEDORER LY, METTHEONHEGME~ 7 22U LARGEETEY'E JSAC 0151, JSAC
0152, JSAC 0153 L TN JSAC 0154 OFBFEEZER L2, AEEIIMEEE L TARED

BRIZR LT,

5.

E&II

6. BbHYIc
W IR U A S RHEREYE JSAC 0151, JSAC 0152, JSAC 0153 K O®
JSAC 0154 #=BA¥E L7-, RIENRIIBEE, B2HRIELZE Y, Li, Be, Al, Si, Ca, Mn, Fe,
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Ni, Cu, Zn, Ga, Ge, Se, Zr, La, Ce X O'Pb ® 17T iy TdH 5,
RO R EITIE, KEOESWRBRAFTEHOSMIC L 2 EFAERGFXE L 72, EHEL 0
bbb T ZHhzlEbo M BEBEERHERKICESEHOBEEZER LTV,

X ik

1) JIS H 4203:2018, ~ 7 & U AGEHE K O

2) ISO 8287:2011, Magnesium and magnesium alloys — Unalloyed magnesium —
Chemical composition (MOD)

3)ISO/TS 15338:2009, Surface chemical analysis — Glow discharge mass
spectrometry (GD-MS) — Introduce to use

4) ISO 13528:2015, Statistical methods for use in proficiency testing by interlaboratory
comparison

5) JIS K 0116:2014, F&t 43 45 #r i@ Hil

6) JIS H 1331:2018, ¥ 7 X U AR~ 7RI U AG4e — i HREHRIRT 5 K& OV
B 77 1 )

7) ISO 5725 — 2:1994, Accuracy (trueness and precision) of measurement methods
and results — Part 2:Basic method for the determination of repeatability and
reproducibility of a standard measurement method

8) ISO Guide 35:2016, Reference materials — Guidance for characterization and

assessment of homogeneity and stability
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fTRER 1.
ABRET AL
2018 4 10 1 26 H

— S .

e

o

%%@%
2SR

(AtL) H AR
~ 73V MEEYEEREA S

S 7RV LEEYERIED 2O DR EERS IO B

F
R 2 STEREOZ L L BEOEL FIFET.,
FFEIT (M) BASH LREOEZ B hEz W EEE, EHLEL P ET,

(NtE) BARSHH LS T, RBRATICE T 5 O O sE Mk ) b0y M ks 5 o ks 4
HXEO O, fHxe ORBFEEEYE O MLECBE B O HERBR O ZITo TE W
nE LT,

ZDE, ~ 73XV AMBELH O LTH ISR LR K ONE ST O ERE T
TN RGAEEY E 2T 52 L2720 LT,

DEFFEL UL, I RF YV TLAHERLY TN EWEEE, Z oS TohEER
IZEMENBHREREZBID LY, LRSI SN EEBEZ2 RN D E#HBIIC
FOARLFEBR~DOZSMEB Y < BEWHL EIF2%E T, SMEh =BT
WZiX, BB & LT BRIEERCHREEICIIERBRA T EH L, MBS Y 2TV A b
W2 LET (AL, REEEERBRTA TV 7 LA ¢ 2R LET),

ST OERICONTIE, EEYEOER - FHO D, a2 MEBIZZW 2 Wiz
. BEBETOSMEZBEWNLIZWEEZTEBY £, ok, HFEERICHNZHE & 1T
BN, FREEEEME 1 vy b2 TR LET, L2, BFREBE LWL, &R
BRETO S EEZ CHLEOLAEITIBABEORMO Y 2 FIEZEOZ YLz BE
DWW LET, ERICB XTI 2HAICOWTIE, ZHKEZED, RBRFEmRTICED T
THEEWELET, £, BAZED TCOERRATICET S ERRMEELSOFRIT
FEOHNTITITRNEA W L E A,

T, 20184 11 H 16 HE T2, IFTORHMKICTFEAD L, E-mail (2 TEREY
WielEEET L OBBEWLET
WA
it
1. SHralet
~ AT U MEMBEEY S
50mm ¢ x 20mm t T oA A ZR 78 (7 FE)
1—1. i~ x> oA 3
HE 99.9% .,
99.95%.
99. 99%
1—2. WH~Z7 x> ULh 47
AZ31 (A1 3 %, Znl %)
AZ61 (Al 6 %, Znl %)
AZ91 (A1 9 %, Znl %)



AM60 (A1 6 %, Mn<1%)

2. o FE
B ~ 73y U AEWEDEOLFEEREREEICLD, BL., EXZENHH T

SRS TCHLEBTTOT, ZOEFa AL MMHIZZRAL T E 0,

3. #BhEAT
2018 4£ 12 A

4. WEMR
2019 4E 4 Ak

ULk

(Afh) BASHEFa HEDEHE - ERREZBRXFHR
N BIRL R MM ATE Ak
T 141-0031 HRHaRI X L 1-26-2 TP 1Y 304
TEL : 03-3490-3351
FAX : 03-3490-3572

mailto: crmpt@ml.jsac.or.ip
web site : http:!//www.jsac.]p
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@zMmLEHA
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B S O FE T
Tel & =
Fax & =&

Email 7 KL &

(=0 VN
k B BEEICEEE O ILE - O HEREZFOMIZHONT, a XA MHY L
726, FTlo i< 72,
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TREE 2.
BRI TR B 454

2019 4 6 J] 24 H

() ARG LS FEMEEZES
~ 73X U LAREYEEREE R
ZAER LA EX

~ 7 Rx VY AEEYE ORRERE
S [R) B A A A

FRIFLEL2OEREIC R SHEELBDY | JEEILH L EFET,

2018 4E 9 AICERBATICHEAREROBEWEZ ZEZNLEEZ A, THREEZWELEE
HORES ZEVET, TENFOTELY ., REORMNEBLE 2 EBETOEL
i‘jﬁo

AENT O B2 P T2, R2I7A4 PAZART R LTT vy 7ML a7
VW, EFEEBAEEE LTRBEY W LE L,

HFEERFEMEELVRE S — FE2BEVLETOT, ZOHEBEIZH> THOTEB
[ ANAY il U=

FRFECHIRERO MG 2 V7272 & | BREY B E B2 THNRR & L -
BRELIOL, BAEHZRET 2 FIRL 2> TH Y £T,

i B
it
HKRIFEBRNRITZUL TO LB TH,
1. Bkl ~ 7 2 v v aFo 7R E TH & 1077 4
Wik : i~ x> o 3FE, WH~Z7 XU LA 48
SRRt gk sy ¢ Li, Be, Al, Si, Ca, Mn, Fe, Ni, Cu, Zn, Ga, Ge, Se, Zr, Pd, La, Ce,
Pb
BB D IR BEKHE U AT o0 e () S92 Bk 92 e 2 fE IS R
SIHTE - USA o S R SR T B AHIC FE L,
WENE © EFLR S OOMTERME T COMSL 2 B O 53 HTE & 5981 F: 44
WA : 20194 9 HEKH (MBICENALGAIXITEKS I 0,)

o

S St L

&t

T 141-0031 FUHS &) X0 L H 1-26-2 A H A Y 304 5
(X)) B ARG s HEEWELZESFER

E-mail :crmpt@ml.jsac.or.jp TEL : 03-3490-3352 FAX :03-3490-3572
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fHiBEEE 3.

~ 7 XV U LGB EYE ORBREER E
Fk [ S BR 3 fit 2 17

1. st

2019 /6 J] 24 H

(b ARSI b FEMEEZES

v TR AF o IRE 1075 A

WiR : fli~ 7 R 7 A

3 i

L 99.9%.
99.95% .
99. 99%

WH~ 732y o 4F#

AZ31 (Al 3 %, Znl %)
AZ61 (A1 6 %, Znl %)
AZ91 (A1 9 %, Znl %)
AM60 (A1 6 %, Mn<1%)

2. ofraRTR (18 TH)

[y

~ 7 F VU LAREEYEEREE R

ZAERE LA EAX

Li, Be, Al, Si, Ca, Mn, Fe, Ni, Cu, Zn, Ga, Ge, Se, Zr, Pd, La, Ce, Pb
(1) "y Frr7En-EIXJIS ICRk SN - HKEEL =T,
(2) Zofo&EHEHIT ARG OHEEMZ RT,

(3) Zr,

OES TlImHahEHATL,

[ # & % E & A ]

Pd (2 25WTix, GD-MS TIIHERL O Tl Stk L7722, ICP-

JTHR B Mg 99.90% | Mg 99.95% | Mg 99.99% | MgAI3Znl | MgAl6Znl | MgAl9Znl | MgAI6Mn
Li ppm 0.05~1 <0.1 <0.1 <0.1 0.5~10 <0.1 <0.1
Be ppm <0.005 <0.005 <0.005 <0.005 <0.005 1~50 <0.005
Al % <0.02 <0.015 <0.002 2.4~3.6 5.5~6.5 7.5~95 5.0~7.0
Si % <0.03 <0.015 <0.003 <0.10 <0.10 <0.1 <0.1
Ca ppm 10~200 <30 0.05~1 <400 0.05~1 0.05~1 0.05~1
Mn % <0.03 <0.015 <0.002 0.05~1.0 | 0.15~0.40 0.05~1 0.05~1
Fe % <0.04 < 0.005 <0.002 <0.05 <0.005 <0.005 <0.005
Ni % <0.001 <0.001 <0.000 3 <0.005 <0.005 <0.005 <0.1
Cu % <0.005 < 0.005 <0.000 3 <0.05 <0.05 <0.005 <0.005
Zn % <0.05 <0.01 <0.003 0.50~1.5 0.50~1.5 0.05~1.5 <0.005
Ga ppm 0.1~5.0 0.1~5.0 0.1~5.0 1~10 5~30 5~30 <0.1
Ge ppm 1~10 1~10 1~10 1~10 1~10 1~10 5~30
Se ppm <3 <3 1~10 <3 <3 1~10 1~10
Zr ppm <0.1 <0.1 <0.1 5~30 5~30 5~30 <3
Pd ppm <0.2 <0.2 <0.2 10~50 10~50 10~50 <0.1
La ppm <0.1 0.05~1 <0.1 0.05~1 0.05~1 5~30 0.05~1
Ce ppm 0.05~1 0.05~1 <0.1 0.05~1 0.05~1.5 5~30 0.05~1
Pb ppm <100 <50 <20 1~10 1~10 1~10 5~30
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3. REORTLE T ER QG HE
TRIIS DO TR T A TIEKROZNICHE L HIEIC X 5, o HR R
THEEEML TWDI O HTIETHELIAH Y A ICP-MS Z £ H OB
BB L Tl E<fHFLET,
SINTITIE & T R I IAT is o— MICRE# L TS 2 &0,

JIS H 0301
JIS H 1332
JIS H 1333
JIS H 1334
JIS H 1335
JIS H 1336
JIS H 1337
JIS H 1338
JIS H 1339
JIS H 1340
JIS H 1341
JIS H 1343

RSOV T 7 BB K OV B R A Y
VTRV AR ORI RV T ABEFOT NI =y NERFIE
VTRV T AR TRV T AEER O E RS L
VTRV AR TR T AEEY DO~ B ERFE
VTRV AR R TRV LAEETOTVWEER G
VTRV T AR TR T AEEFOME BTk

VIRV AR TR LEETDO =y FIVERTIE
VIRV AR TR AEETORKE T

YT RV LRI TR LAEEFONY YU LAERFIE
VIRV T AR TRV AEETOY NV a =y NERFIE
YT RV AR R TR T LAEEFOIN T NERTE
TR AR R TR LA ET O ERTIE

TEBRSEIRMNBHATTN, BEBEZLTTFEW,
JISH1342 ~ /7 XLV UL~ TRV T LAEESTOTTERFTE
JISH1344 <V RV ULRONST XL TLAEEFTON RI v LAEETE

4. FTEIE (GHET—Z%)

BoAi ST BH N S T Ic B 2 M2 B L o272 VWHlET 5, K4
28 DSy HHX 0T S+ T1T D
®5F ORISR, Rl—E RAad2 X5 RlllEREHZSWNT, RUCHFEZHW,
A CARBR=ET, RUCAXL—272, FUCEEL VT, BREREO 9 BTS2 HlE
EREGDIMEDOREDZ L THD (IS0 5725 JIS 7 8402),

5. FEROME. ROSGHTHEDOREEL
(1) REBMOMEIT, AT 5 MBAZMEHALT 447 LET (FHLER
D=,
(2) iR, mETHELFT7 7 A VOSHRERERE > — MCBEHA Lo Hik
EEBICFHAL, ZOT7 7 A% A —)LIZHAT LT ecrmpt@ml.jsac.or.jp £ T
BEYITEIN,

6. MEHR
20194 9 Ak

(afh) ARSI EYS BEEDE - R EESFER
INE S BR. K BEME. FiE AR
T 141-0031 HAEHES A0 I E I 1-26-2  FLCHS A Y 304
TEL 03-3490-3352 FAX 03-3490-3572
mail to: crmpt@ml.jsac.or.jp web site : http://www.jsac.jp
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TRER 4.

TR LIEEYE

HXRARBROTHERBRE S — FRR

REFTE T (FBRICTRi)

R B 4

R4

Y E4
TEL
FAX
E-mail

RS2 A A # A H
ST BRARAEE A A # A H
A A £ A H
Fl A RUEE 3 FlEH AT BB 5

i~ 2727 99.9%

i~ 27 327 99.95%

Wi~ 7 x> 99.99%

WH~ 7 x> o7 AZ31

W~ 27 x> oA AZ6l

W~ 7 x> oA AZ91

WH~ 7 x> 72 AM60

AAVMNRBRAEDEERBTLEDOMSE
[OEDRETEATELY)
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PIFERBE S~ — KFNo4 B 0
RERWBE A 0
HEFES 0 ISVHE SHE (TF20 #2LBILER) S E
%2 2 1 2 S fiE
Li ppm #DIV/0!
Be ppm #DIV/0!
Al % #DIV/0!
Si % #DIV/0!
Ca ppm #DIV/0!
Mn % #DIV/0!
Fe % #DIV/0!
Ni o #DIV/0!
Cu % #DIV/0!
RART R L AZ3T
Zn % #DIV/0!
Ga ppm #DIV/0!
Ge ppm #DIV/0!
Se ppm #DIV/0!
Zr ppm #DIV/0!
Pd ppm #DIV/0!
La ppm #DIV/0!
Ce ppm #DIV/0!
Pb ppm #DIV/0!
Bl 15H | BHoGiTH |

Li £ B H

Be £ A B £ A B

Al £ H H £ A B

Si £ H H £ A H

Ca £ A B

Mn £ A H £ A B

Fe £ A H £ A H

Ni £ A B £ A B

Cu £ A B £ A B8

Zn £ A B £ A B

Ga £ A 8 £ A 8

Ge £ A H £ A H

Se £ A B £ A B8

Zr £ A B £ A B

Pd £ A B8 £ A 8

La £ A 8 £ A 8

Ce £ A H £ A H

Pb £ A B £ A B8

43

53 M ERETR
TROBHBEE DS EOMICEBL TS,
-ICP-MS(QP) ICPHE 8547 (PEAE)
-ICP-MS (DF) ICPE B 534 (= BUNR)

+ID-ICP-MS(QP) FHL AR IRICPE & 5 4 (T EHE)

-ID-ICP-MS(DF) B A7 FRICPHL & 734 (Z FAR)

*ICP-AES ICPEEF I F ST
-HG-ICP-AES KRR EICPRL S KT
-FAAS TL—LRERFRIEE
-HG-AAS IKFRILMRERFBRNE
-ETAAS ERMBRFRSE

ZOMIEBIHETTRA TS,



PR RBE S~ — FNob FEt ) 0
RERWMBEA 0
HBRES 0 ISVE SHE (TS5 EZLEIVERE A E
% 2 1 2 A
Li ppm #DIV/0!
Be ppm #DIV/0!
Al % #DIV/0!
Si % #DIV/0!
Ca ppm #DIV/0!
Mn % #DIV/0!
Fe % #DIV/0!
Ni % #DIV/0!
Cu % #DIV/0!
RART R L AZ61
Zn % #DIV/0!
Ga ppm #DIV/0!
Ge ppm #DIV/0!
Se ppm #DIV/0!
Zr ppm #DIV/0!
Pd ppm #DIV/0!
La ppm #DIV/0!
Ce ppm #DIV/0!
Pb ppm #DIV/0!
Bl 15H | BHoGiTH |

Li £ B B £ B B

Be £ A B8

Al £ A B £ A B

Si £ H B £ A H

Ca £ H H £ A H

Mn £ A H £ B B

Fe £ A B £ A B

Ni £ A 8 £ A 8

Cu £ A H £ A H

Zn £ A H £ A H

Ga £ A H £ A B

Ge £ A B £ A 8

Se £ A B £ A B

Zr £ A B £ A B

Pd £ A 8 £ A 8

La £ A H £ A H

Ce £ A H £ A H

Pb £ A H £ A B
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ST AR
TROBHEEDFHHZOMICEHEL TS,

- ICP-MS(QP) ICPHE & 53 #7 (M EHE)
-ICP-MS(DF) ICPE BT (ZEUINHR)
+ID-ICP-MS(QP) RILAFIRICPE B 5347 (1L E45)
-ID-ICP-MS(DF) R AR IRICPE & 94T (ZEINH)
-ICP-AES ICPRI IS
+HG-ICP-AES KL EICP RN S F T
*FAAS TL—LRFBRAE

-HG-AAS KFEMRERTFRIEE
ETAAS BRIMBEFRIE

ZOMIEBHETRBATEL,



SIEERBE S~ — LNob Ft ) 0
SERMESR 0
BRTES 0 Syl SFE (FSVHEZELIIVEE A&
5 2 1 2 RN
Li ppm #DIV/0!
Be ppm #DIV/0!
Al % #DIV/0!
Si % #DIV/0!
Ca pm #DIV/0!
Mn % #DIV/0!
Fe % #DIV/0!
Ni % #DIV/0!
Cu % #DIV/0!
AEART R L AZIT
Zn % #DIV/0!
Ga ppm #DIV/0!
Ge ppm #DIV/0!
Se ppm #DIV/0!
Zr ppm #DIV/0!
Pd ppm #DIV/0!
La ppm #DIV/0!
Ce ppm #DIV/0!
Pb ppm #DIV/0!
HE1aHE | s

Li £ A H £ A B

Be £ H H £ A H

Al £ H H £ A H

Si £ A B £ B A

Ca £ A H £ A B

Mn £ A H £ A H

Fe % A H & A H

Ni £ A H £ A B8

Cu £ A H £ A B

Zn £ A 8 £ A B

Ga £ A H £ A B

Ge £ A H £ A B

Se £ A 8 £ A 8

Zr £ A 8 £ A 8

Pd £ A 28 £ A H

La £ A H £ A H

Ce £ A B £ A B8

Pb £ A H £ A B
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SR ERE TR

TROBRHEEDHHAEORICIERLTIIEZEL,

+ICP-MS(QP)
-ICP-MS(DF)
-ID-ICP-MS(QP)
+ID-ICP-MS(DF)
+ICP-AES
+HG-ICP-AES
*FAAS

+HG-AAS

-ETAAS

ZOMIEBIETTTATEL,

ICPEE S (MEF)
ICPEE 5 #H (ZEILHR)

R AFHIRICPE & 74 (U EAE)
R A FIRICPE = 534 (Z EYNK)
ICPRISH AT
IKRAL R AEICPRA S ST
IL—LRFRIE
KRFLMRERFRNE
BRMBRRFRSE



SiFEREBE S — FNo? e 0
HBR#Ea 0
HRTES 0 ISV SIHE (TS50 £2 LBILE{E) S E S HT R BEFR
R5 1 2 1 2 SFfE TROBHEEDS T A EOMIZERML TS,
Li ppm #DIV/0! +ICP-MS(QP) ICPE & 534 (P E &)
Be ppm #DIV/O! +ICP-MS(DF) ICPEESH (ZFALK)
Al % #DIV/0! +ID-ICP-MS(QP) FE AR RICPEEHAT (M EH)
Si % #DIV/0! -ID-ICP-MS(DF) R AR FRICPE 85 4 (Z EILR)
Ca ppm #DIV/0! -ICP-AES ICPREX ST
Mn % #DIV/0! -HG-ICP-AES KR FLEICPRA DI
Fe % #DIV/0! -FAAS TL—LIRFRIE
Ni % #DIV/O! *HG-AAS KFLMEERFRIE
Cu % #DIV/0! -ETAAS EBRIMBRFRE
RART R L AME0
Zn % #DIV/0! ZOMIEHMHETTRATEL,
Ga ppm #DIV/0!
Ge ppm #DIV/0!
Se ppm #DIV/0!
Zr ppm #DIV/O!
Pd ppm #DIV/0!
La ppm #DIV/0!
Ce ppm #DIV/0!
Pb ppm #DIV/0!
BiE15948 | sEoaire |
Li £ A B £ A H
Be £ A H £ H B
Al £ A B £ A H
Si £ A B £ A H
Ca £ A H £ A B
Mn £ A B £ A H
Fe £ A H £ A A
Ni £ A B £ A A
Cu £ A H £ A B
0 Zn £ A A £ A A
Ga £ A A £ A A
Ge £ A 8 £ A A
Se £ A B £ A 8
Zr £ A H £ A A
Pd £ A B £ A A
La £ A B £ A A
Ce £ A B £ A A
Pb £ A H £ A B
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HEAERSTEREES— b

RE - 2EHEE

HRHEA

ATy LTS,

ICP-AES

1CP-MS

0tk

Bl
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3
Vi
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X

FMLT7E (O%A)

TL—Ahik

AKFEA A
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i

i

PE R

nm

R LA
PEHETR L
B TR

IRF LAk
(O%FA)
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i

ZOY—HREAAS, ICP-AESRUICP-MSERRELTWET , ThUN DO EEERASh - BEERE - BBE A EETOMICTRATIL,
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HEE ¥ 5.
The Japan Society for Analytical Chemistry

AAEREAN ARG EES
B Ak F

Certified Reference Material
JSAC 0151

A~ 77XV T LAEERIEEYE
MgAl3Zn1

AIEHEWE L, 7AI=0h AD, U =ar (S), v Hr Mn), # (Fe), #ifh (Zn) L
TV 7L (Ga)D 6 g DEARERIAE LD~ 720 U L EGRIHIEENE Th D, £ DR
AHEE ARSI & EBICR LIDRT, =y e (N, 8 (Cu) KO #y (Pb) IZDW T, 723%
e LTE2ITRT, DL UAh (Ca), 7% (La), UL (Ce) KO EL Y (Se) 12D
Wi, ZEE LTE 3 ITRT,

AEEEYEX, ~ 7 XV LAERITENEELU L~ MY v 7 22 b o8 BREHIE END 2
O DR DONTIZ ST 0, OWTMEZFRGEE ST 5 2 Sl Lo T ERA %L TH D
MEIMEHMTL2DICHHATH S, BEHEIRIZER 50 mm, EX 20 mm OF 4 AZIRTH
D, TAI=ULRICEHEEASH, ATy V7RO STV D

#1 FEGHE (B & a %)

fi 5y PORHE = RRENS EY T TRIER T FORHAL A ST

Rz "2 7-hE | A

(SD) (N) | RiEEORESEL. 2]
Al 3.2 + 0.1 0.1 BEDE % 18 0,2,
Si 174 + 10 18 nglg 16 0,0,
Mn 0.46 + 0.01 0.02 BEYE % 17 0,0,
Fe 42 + 2 4 uglg 16 0,©,3
Zn 0.79 + 0.02 0.03 BEDHE % 18 0,2,
Ca 5.7 + 0.5 0.7 nglg 11 D,

TE 1) AN S TERFERHER E D 72 8 O M [ 328k T S V2 EEED 95 % (SR (Uwss) TH Y,
(thD)/\/_Tqu;%:Lt (t: t HHFICTL D),

1 2) EEME OB N EOGHEZ M 2 & &, ERROANHENSOIED, SD 2 BET HD0N%

LTHDL (RBIEERER)

#2 BEMH (R A )
% SEfE FORHNL B SN T
P (N) | ASeh BEHEORE L. B
Ni 1.2 uglg 10 ONE)
Cu 2.7 nglg 13 ONONE)
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| Pb | 2.8 | ngz | 8 | ©.©,@

#3 R (R & A 3R)

ws | B | R
SPTTIER, A FREHEOREE L. 0O, OI2LD

Ca 1.4 ug/g

La 0.12 ug/g

Ce 0.22 uglg
SHTEE, A FEEHEOWRESE L. o0k b

Se ‘ 0.13 ‘ ug/g

R LoER

1.

AIEREYE 2T NI =7 AMEPGEIY T & X1, TEXARETIBRRRE CITY, HET
Tk sV 52T 5,

(LS CY B 2 BT 2581201, T4 AZHEICEAICR—U 715, D,
HOEMLH RY L (B 10mm LIF) 2% ) — LR ETHEFRFIZLTEBWT, UBHNE
ELRWRBED N EZ 52X THR—U 7T %21T5, 2B, FUAMTEZ ORI TEEZ M
WTH L,

P KU TR AIETH DD THEET S,

OB ORE ST 10mm LT E L, MM EZRWTED %, IJREGDETT &
=R —HTHRnT 5,

RE LOER

1.

AREHEYE X, A0 WD R ZRET, 72 5 XA R FAKOFHIROENTRE T 5,
WIS DIBEGea B Te I, BaEFHHDWVNEIT T AT v 7 7 4 VAN TITALT
BLOWNEETHD, TENEZ )= —LTHRETHZENLEE L,

VXU NMIOEE E OREEDERWE O EET D, KTH, TAI=UAIEAT
RAFT 2,

HEFL—YEYT 4

AIEEYE OFEREEE, BFHERZ G TREDOFIRIC W TIEEMEZ BRI L0 02 410

FeRR ST T B e » TR BT AT EIC ST Y, ISO/MEC Guide 99 “#V 2.41 TH|Z
wS e HEHED FL—Y )T 1] ZEkLTWVD,

BEYEME DVERUG A

RTA R AHL (BR) 12T, JIS H 4203 %2 / ISO 3116 ™3 |c#efL 7=, Al 23 % &

In % 1% e~/ 3 vy hhedgihE cER-LZE Ly b (BEE 177 mm, £ 400
mm ) ZHEEAL, ZOEMETHy 7 ROR b LOFLELOERE S ZNEN 5g Ok %
B L, FEME T T ARG HOIETHITL, WEEEHEGR L, 2oLy L
LINTIZ XV ER 50 mm, £ 5000 mm OMEEIZ L7z, Ziunnh, EHE 50 mm, JEX 20
mm OHLE 240 GV H U7z, FEIIAEHEDE O B S RS =R (R,
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G DRSS

FRL7-8-E 0 55, MUH UINEogEGE, FR& iS5 3 3 2R L, 74 &
7 ORISR & 2 23FTE2 RU LV (ER 10mm L) TFy B 7L, FE#EE 77 XA~ FN5
S HTIE TR E 2 [T L, BB EZMER Lz, FIEn i ISO/TS 15338:2009 “7 925
OB ERRIZ LI, e —EEESIEICLD 77T ROEEEITV, MEILEDOHE
LB OMEZ MR LT, SEMIXAIEAEY B OB R A TR,

SREHE DM EFH 15

FREEIE, TR 17 REREBI O SMC X 2 R EFAERZFHA L L TR OO TH D,
T 4 A7 REOWREE 5mm ZFRWTCTF v BT L, BEELT: 10g ZILFEERREIE Lz, 7
VHELDTEATZRE (T4 A7 B 2 ARBEICEA L, FBEMSE T T A~ m etk
(2O JISK 0116 MO\ cHEfiL L, Vo7V v 7l EHLEE >\ Cid, JIS H 1331 “7 j n
ZOF| ARSI L=, SIRBEBIC B W ClEA S o HEIZU To LB Th o, it
HRIAKEHEY) L 0D BRI Bl A s RO IoR T,

1. ik
REHMEREICHE R SN HEII TR LB TH 1, £2, £3ICHESTERLE,
O : FEFEA T T X~ WEBEES5HE ICP-QMS), @ : HiEiEA 7 T A~ I bk
(ICP-AES), ® : #Jt X #r#riE (XRF)
2. IR 2Bk 0> S it 1
LR FEBRIE 2019 4= 6 H 225 2019 4 12 A oI Thii=,
3. FRRHHEDORE
Wt Stz 17 RS O 54T 5 Grubbs MEIZ L - THAMVEZ TR L% 0, E¥E
ZEREEE & L7z, Grubbs BREIL 99% EHEHOKAED S L 1To7-, RHEDS1X, PRGHEZ R E
T2 72 DI FEERR TEH L TPHED 95 % FHERATH Y, (¢ X SDWNTHE L TRD
7o (e pfRIZED)  BIHMEAR 112, 2EEEER 21, ZREZR 3 IR LIZ, 2B,
PV NERHN & O R BRI B TR ER 222 20 % 2%, 50% LA FIZOWTC, EfHE
II2EBMEE L, AT — 2503 3005 6, HHXEEHERZD 100 % LA FOILHEIZONT, F
BEEZRE L Lz, ICP-QMS JIE D & T & FHRHEHER £ 100 % LLFOIEHRICDONT,
EEEASREE Lz,

FRAE H 20206 H 1 H

REHERE WA LR (E+FIE)
AT V=T o IHRASEH

- MG IRSTAT BOE NARZR) 1 RS L RE SE RN S IR ZE T
- MEH B TS

s SNSRI S Z T U Tkt

- JFET 7 U —Fatt

- HRSEET 7 VY —TF

- e TREE RS A

- TD Ktk
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- BRI ET

R TIRIERT  BEEHTH BROEHLITR e
R TERIT MM SRR AT
L AT — 2 Hea

BRI R

- ARG RS

CRITA b A MR

C Y IR

A

A

¥

e S

PE R OMEAT B BE NERAEMHEN ARG LS
FHERE ARZTA R A Z RS

BB B ENLAFFERSEIEN W - MR SERs A
B BT 7 ) A&t

REREH NERFEITEN ARG L=

FEMEEE R
ZAR  bAK EA

FHEMEERAER

ULk

17

o))

K 4 &

ZEE | E&A BEA |HEKRE

Y ERE | FEP YRPELCS)

B | EH MR | ERSTRT A

B | A FIE | BAERTY 4EE0R

B | B VT H ()

8 | E¥% | ()AL E R AT SRS
B | Bk &R | (EWh) EEEIR AT
B | AH K— | EEKRFRTPE

Vely AR | (ERF) ESZER AR IERT

B | 2 ER | ELT L ARDEMEE ()
B | BAK ®+ |JFET2Z /7 UH—F &)
B | BB KRS | BARREE (R

B | MR =T VT (K)
Bl | KRR | () RS R

Rl Sy S By v S B W R M
il

B | ik Ak | (EWD B3 - RAPERDI SOt Fers
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FHR | AE R | (&) AR
=R | NE BR | (B ARSI TR

E¥EZES . ~ 73V U MEEMEFRERES

K 4 &
A EA | BRERY
1| A BRE | PORTIE R
B | #ExAREER | AT A FAZLER
8 Bt i (—#) BRI XU LR
B | A FIE | BTRRY: ARER
JIHE & (EAF) R - AR SERSAR
B |%e M () HET —2
B |BA ®7 |JFETZ /2 UVH—FH)
B[ BE R | BAREER ()
B | /R —ZE~T VTR
=R | R BR | (&) BASTH L=
HHR | K B | (B BASHTH LS
R | A R | (&) AT LS

¥
m X

Ry S B B B W O
i

3CHR
1) ISO/IEC Guide 99:2007, International vocabulary of metrology — Basic and general

concepts and associated terms (VIM)

2) JIS H 4203:2018, ~ 7 %> 7 LG K O

3) IS0 3116:2007, Magnesium and magnesium alloys — Wrought and magnesium alloys (MOD)

4) BAGH LS BRI EE T~ 27307 LARGHREME  JSAC 0141, JSAC 0142, JSAC
0143, JSAC 0151, JSAC 0152, JSAC 0153, JSAC 0154 2020 4 (Ath) B ARSI LFR

*HUE, YT T,

5) ISO/TS 15338:2009, Surface chemical analysis — Glow discharge mass spectrometry
(GD-MS) — Introduce to use

6) JIS K 0116:2014, F&t5 K5 Hrimll

7) JIS H 1331:2018, ¥~/ XL U LK~ TRy U LGS — ST HHRBHRIUGE K OVt 5 15
SGELEl
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ANIAEIEN ARG LSS
T141-0031 HAEASG)IXE R H 1 T H 26-2 fXHY 1Y 304 =
TEL : 03 (3490) 3352 FAX : 03 (3490) 3572
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fréx PRAEIEDAHEN S L FTRRERZIC OV T

—Z ORI EoHEE —

Z ORBFEFIITRAE O R S LT () BEERZE (SD) LIRS TW D, FTHEEYE
R 22V LRBREEIR E D 72 DI L RIFEBRIZ SN U723 BR T ORI EE (REfEE RO\ Z%) OF¥EE
UL L CROTIEREFRETH D,

RAEE DI+ & AT TRE SN AN S, P E GREEE) @ 95% (SRS (Usswn) DAE T,
TRORXNLRDI-LDOTH D,

U95%:t xSD/[N .................... (1)
ZZT t :AFa2a—T D¢t

SD . PR ER =

N T2 &HH LR Bk

e S LT ERADENZ NA 20 DG ZF & LT TRICRY, K Clhftaix,
PMEZ ODMEE L, SDE1ELT, TDOSD% o & L TROTEIEERSMTHS, mhiftb i
N#ZO@ﬁaht=2%3?%ék®\Mm@ﬂom>ﬁ047kﬁwy¥ﬁﬁ%0@Mﬁkb\
Uoses D112 % 0 & L THIWTZIEB M TH D, 7eds T ORI L SD OS5 k2 HREYD & LTz,

SD=1
N=20DIHE
Ugsy = tXSD/ N
= 047

-3 -2 -1 0 1 2 3
k (SD DIE#)

X 8D & Ugsy D 1/2 ZFERERZE 0 & L CHEW T2 EH AR

ZOBRNZEIT D UssuD Ak, HFIFEERIZ TéIﬂﬁ(mﬁﬁ)®T%ﬁé®AﬁT&é
DT, T DOEMEYE O 2—F —NEZNEDHT LT-HEICZE ORERN Z ORI S OHPHIZA D
T EERBERTDHHDOTITAR,

— Iz, RBRATICR W CIEREME 2 /00T LTz & & ZOREF: L GREE & O 23T I KR =
D 2% (28D) LNIZHDHZ ENLEE LV, ZHUTHERRIZBWTROQ)ATRD D 222
T OMEHEN 2 LA FICAD Z & LRZETH D,

zAa7T =GR O/ E—F8FEE) / SD « -« o o o o . - (2)
LxL72es 6. sBRATICEB W TRBIFIC O Vi 0 IR Lot 217 - 156 O B £ 58

AEE & D7 (AT R) AL Usss (NENS) BINTH D Z ENEFE L,
54



HEE ¥ 6.
The Japan Society for Analytical Chemistry

AAEREAN ARG EES
Bk F

Certified Reference Material
JSAC 0152

A~ 77XV T LAEERIEEYE

MgAl6Zn1

AREREE X, VF o s L), 7=k (AD, ¥ U=ar (S), v H (Mn), £ (Fe),
figh (Zn), TV A (Ga), 7% La) KO EU 7L (Ce) D 9 Ry DEAREGELIZIL
R~ 73220 AEERIHEEME Th D, TORGHEEZ A NS E EHICR LIRT, =y 7L
(Ni), 4 (Cuw) KT 1 (Pb) I2oWTiE, & E LTE2IRT, Yra=vn Zr) KO &
LY (Se) 2o\, 2EE LTE3ITRT,

AEEEYEX, ~ 7 XV LAERITENEELU L~ MY v 7 22 b o8 BREHIE END 2
O DR DONTIZ ST 0, OWTMEZFRGEE ST 5 2 Sl Lo T ERA %L TH D
ME DM T HDOICHEATH S, REHERIZER 50 mm, X 20 mm OF 4 A7 RTH
D, TAI=0 AMBZEZEEAIN, F7AF v 7 MO TS

#1 FEGHE (B & a %)

fi 5y PORHE = RRENS EY T TRIER T FORHAL A ST

Rz "2 7-hE | A

(SD) (N) | RiEEOREREL. 5]
Li 2.1 + 0.3 0.4 nglg 11 D,®
Al 6.7 + 0.1 0.3 BEYE % 18 0,0,
Si 96 + 6 10 nglg 15 0,0,
Mn 0.38 + 0.01 0.02 BESE % 17 0,2,
Fe 34 + 2 4 nglg 17 0,0,®
Zn 0.93 + 0.02 0.05 BESE % 18 0,2,
Ga 12 + 1 2 nglg 10 D,®
La 0.43 + 0.03 0.04 nglg 8 0,®
Ce 0.63 + 0.11 0.12 nglg 7 D,

HE 1) A S EREEEERE O 72D ORI FEER T S L2 FEED 95 % FHEIBR (Usss) THD,
(thD)/\/_Tqu;%Lt (t: t HAFITL D),

1 2) EME OMERNFE N ZOSHHEZFNT 5 & &, ERRORHENSDIED, SD 2EETDDN%

LTHDL (RBIEERER)

£2 BH(H (5 EA%)
EZ B ErAE |
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Pk (N) | AR BEAHEOREFIE 1. SR
Ni 2.1 nglg 12 D,©,3
Cu 3.3 nglg 14 D,©,3
Pb 2.4 nglg 8 ONONE)
#3 BIRH (R & H)

we | B | ETYL

IHTFIER, A REHEORERIEL. BHoQO, @icks
Zr | 0.034 | uglg

THTHER, A REHEOWREREL. iloOIlc LD
Se | 0.16 | nglg

FHLEDOER

4, KEREMEEZT NI =T AENOIY T L XX, TEXAETEERRERETITY, B#ET
Tk WK D2 T 5,

5. ALFSHTRICUI R 28RBS 258100%, T4 A7 HICEAICR—V 745, TDOR,
HOoNLH RU L (EE 10mm LLT) 2= ) — A7 ETHEHFIZL TEBWT, Y0
{ELRWRBRED NEZ 52 TR—V T %2175, 2B, R VCEx THoUH| TEEZH
WTH L,

PRI IT R AETH DO THEET S,

6. UM OREIIE 10mm LT &L, BB ERWNVTEDEE, LJBEEADETT Y

== THET D,

BRELDOER

1. AREAEYEIL, A O MEZRET, 725 X IHER R FHKOEROENTRET 5,
WIS DIBEGa B Te I, BaEFHHDWVNEIT T AT v 7 7 4 VAN TITALT
BLOWNLETHD, TENEZ )= —ATHRETDHZENZEE L,

2. TRV LNIMOEEE DREEDERNVEIFEET DL, TR, TALI=UAICEAT
RAFT %,

HEML—PEVT 4

AFEWEYE OFRAHENL, YR A 5 RIE DO FIRIC OW TEEMEZ B SIZ L0+ 4 k0
B SN2 T IEICIE » TE B N EICE SV TR Y, ISO/NIEC Guide 99 *#1 2.41 TH|Z
W5 EFED FL—YE VT 1] ZHERLTVD,

EHEYE DVERIGE

RZFA FAZIL (BR) 12T, JIS H 4203 “®2 / ISO 3116 “™3 |CH#EHLL 7=, Al 2 6 % &
In % 1% G~/ 30U A& ERHECERLZEL Yy b (EZR 177 mm, £ 400
mm ) ZHEAL, ZOEMETHy 7 ROWER b AOFLEROELEHNSFNE 5g Ok %
BIL, FEHEE T 7 A~ IIWETHWT L, BEEEHZRE LT, 2oLy hELH
LINTIZ X Y ER 50 mm, £ 5000 mm OMEEIZ L7z, Ziuonh, EE 50 mm, JEX 20
mm OHLE 240 Y)Y H U7z, FEHNIIAEEYE O B RS Y (R,
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G DRSS

FRL7-8-E 0 55, MUH UINEogEGE, FR& iS5 3 3 2R L, 74 &
7 ORISR & 2 23FTE2 RU LV (ER 10mm L) TFy B 7L, FE#EE 77 XA~ FN5
S HTIE TR E 2 [T L, BB EZMER Lz, FIEn i ISO/TS 15338:2009 “7 925
OB ERRIZ LI, e —EEESIEICLD 77T ROEEEITV, MEILEDOHE
LB OMEZ MR LT, SEMIXAIEAEY B OB R A TR,

SREHE DM EFH 15

FREEIE, TR 17 REREBI O SMC X 2 R EFAERZFHA L L TR OO TH D,
T 4 A7 REOWREE 5mm ZFRWTCTF v BT L, BEELT: 10g ZILFEERREIE Lz, 7
VHELDTEATZRE (T4 A7 B 2 ARBEICEA L, FBEMSE T T A~ m etk
(2O JISK 0116 MO\ cHEfiL L, Vo7V v 7l EHLEE >\ Cid, JIS H 1331 “7 j n
ZOF| ARSI L=, SIRBEBIC B W ClEA S o HEIZU To LB Th o, it
HRIAKEHEY) L 0D BRI Bl A s RO IoR T,

1. ik
REHMEREICHEH SN BRI TR LB TH 1, £2, £3ICHESTERLE,
O : FEFEA T T X~ WEBEES5HE ICP-QMS), @ : HiEiEA 7 T A~ I bk
(ICP-AES), ® : #Jt X #r#riE (XRF)

2. IR 2Bk 0> S it 1
LR FEBRIE 2019 4= 6 H 225 2019 4 12 A oI Thii=,

3. FRRHHEDORE
Wt Stz 17 RS O 54T 5 Grubbs MEIZ L - THAMVEZ TR L% 0, E¥E
ZEREEE & L7z, Grubbs BREIL 99% EHEHOKAED S L 1To7-, RHEDS1X, PRGHEZ R E
T2 72 DI FEERR TEH L TPHED 95 % FHERATH Y, (¢ X SDWNTHE L TRD
7o (e pfRIZED)  BIHMEAR 112, 2EEEER 21, ZREZR 3 IR LIZ, 2B,
PV NERHN & O R BRI B TR ER 222 20 % 2%, 50% LA FIZOWTC, EfHE
II2EBMEE L, AT — 2503 3005 6, HHXEEHERZD 100 % LA FOILHEIZONT, F
BEEZRE L Lz, ICP-QMS JIE D & T & FHRHEHER £ 100 % LLFOIEHRICDONT,
EEEASREE Lz,

FRAE H 20206 H 1 H

REHERE WA LR (E+FIE)
AT V=T o IHRASEH

- MG IRSTAT BOE NARZR) 1 RS L RE SE RN S IR ZE T
- MEH B TS

s SNSRI S Z T U Tkt

- JFET 7 U —Fatt

- HRSEET 7 VY —TF

- e TREE RS A

- TD Ktk
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- BRI ET

R TIRIERT  BEEHTH BROEHLITR e
R TERIT MM SRR AT
L AT — 2 Hea

BRI R

- ARG RS

CRITA b A MR

C Y IR

A

A

¥

e S

PE R OMEAT B BE NERAEMHEN ARG LS
FHERE ARZTA R A Z RS

BB B ENLAFFERSEIEN W - MR SERs A
B BT 7 ) A&t

REREH NERFEITEN ARG L=

FEMEEE R
ZAR  bAK EA

FHEMEERAER

ULk

17

o))

K 4 &

ZEE | E&A BEA |HEKRE

Y ERE | FEP YRPELCS)

B | EH MR | ERSTRT A

B | A FIE | BAERTY 4EE0R

B | B VT H ()

8 | E¥% | ()AL E R AT SRS
B | Bk &R | (EWh) EEEIR AT
B | AH K— | EEKRFRTPE

Vely AR | (ERF) ESZER AR IERT

B | 2 ER | ELT L ARDEMEE ()
B | BAK ®+ |JFET2Z /7 UH—F &)
B | BB KRS | BARREE (R

B | MR =T VT (K)
Bl | KRR | () RS R

Rl Sy S By v S B W R M
il

B | ik Ak | (EWD B3 - RAPERDI SOt Fers
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FHR | AE R | (&) AR
=R | NE BR | (B ARSI TR

E¥EZES . ~ 73V U MEEMEFRERES

K 4 AT )&
£ | EAX EA |HEXRY
B |4 g5 | RO IRE ()
B |[fErAREWH | RAZT7A4 FAZALHR)
8 | B ik (—fh) AR~ 2o U apa
8 | WA FlE | BIERT AEEdE
B
B
B
B

i

v
/

JIH (EHF) W& - MBI e
Beo i () REET — 2

AR T | JFETZ 2 V¥ —F#)
Pk Rl | HAREER (BR)

B | /R —ZE~T VTR

=R | R BR | () BASTHEY =
HHR | KE R | (B PRSI LR
R | AR R | () AT LS

R SR S S v

SCHR

1) ISO/IEC Guide 99:2007, International vocabulary of metrology — Basic and general
concepts and associated terms (VIM)

2) JIS H 4203:2018, ~ 7% 7 AEaHE K UHR

3) IS0 3116:2007, Magnesium and magnesium alloys — Wrought and magnesium alloys (MOD)

4) AARGHAL 2 PR EE [~ 27 20U LGERERYEYE  JSAC 0141, JSAC 0142, JSAC
0143, JSAC 0151, JSAC 0152, JSAC 0153, JSAC 0154 2020 4 (Ath) B ARSI LFR

*BUE, DT,

5) ISO/TS 15338:2009, Surface chemical analysis — Glow discharge mass spectrometry
(GD-MS) — Introduce to use

6) JIS K 0116:2014, FEt5 5 Al

7) JIS H 1331:2018, ¥~ 7 XL UV LK~ IRy U LGS — T HHRBHRIUGE R OVt 5 15
i HI

NERAEETEN ARG LS
59



T141-0031 HEHESSJIXKPE L H 1 T H 26-2 I HY > (Y 304 &
TEL : 03 (3490) 3352 FAX : 03 (3490) 3572
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fréx PRAEIEDAHEN S L FTRRERZIC OV T

—Z ORI EoHEE —

Z ORBFEFIITRAE O R S LT () BEERZE (SD) LIRS TW D, FTHEEYE
R 22V LRBREEIR E D 72 DI L RIFEBRIZ SN U723 BR T ORI EE (REfEE RO\ Z%) OF¥EE
UL L CROTIEREFRETH D,

RAEE DI+ & AT TRE SN AN S, P E GREEE) @ 95% (SRS (Usswn) DAE T,
TRORXNLRDI-LDOTH D,

U95%:t xSD/[N .................... (1)
ZZT t :AFa2a—T D¢t

SD . PR ER =

N T2 &HH LR Bk

e S LT ERADENZ NA 20 DG ZF & LT TRICRY, K Clhftaix,
PMEZ ODMEE L, SDE1ELT, TDOSD% o & L TROTEIEERSMTHS, mhiftb i
N#ZO@ﬁaht=2%3?%ék®\Mm@ﬂom>ﬁ047kﬁwy¥ﬁﬁ%0@Mﬁkb\
Uoses D112 % 0 & L THIWTZIEB M TH D, 7eds T ORI L SD OS5 k2 HREYD & LTz,

SD=1
N=20DIHE
Ugsy = tXSD/ N
= 047

-3 -2 -1 0 1 2 3
k (SD DIE#)

X 8D & Ugsy D 1/2 ZFERERZE 0 & L CHEW T2 EH AR

ZOBRNZEIT D UssuD Ak, HFIFEERIZ TéIﬂﬁ(mﬁﬁ)®T%ﬁé®AﬁT&é
DT, T DOEMEYE O 2—F —NEZNEDHT LT-HEICZE ORERN Z ORI S OHPHIZA D
T EERBERTDHHDOTITAR,

— Iz, RBRATICR W CIEREME 2 /00T LTz & & ZOREF: L GREE & O 23T I KR =
D 2% (28D) LNIZHDHZ ENLEE LV, ZHUTHERRIZBWTROQ)ATRD D 222
T OMEHEN 2 LA FICAD Z & LRZETH D,

zAa7T =GR O/ E—F8FEE) / SD « -« o o o o . - (2)
LxL72es 6. sBRATICEB W TRBIFIC O Vi 0 IR Lot 217 - 156 O B £ 58

AEE & D7 (AT R) AL Usss (NENS) BINTH D Z ENEFE L,
61



TR 7.

The Japan Society for Analytical Chemistry

AAEREAN ARG EES

B Ak F

Certified Reference Material

JSAC 0153

A~ 77XV T LAEERIEEYE
MgAl9Zn1

AREHEWEIL, XV VUL Be), 7TVI=0U A4 (A, >V =z (Si), v H > (Mn), 8 (Cuw),
figh (Zn), HV 7L (Ga), 7% MLa), BV UL (Ce) KO £ (Pb) O 10 iy D& A =4 58
FELTEH~ 7312 U A EEAHEEME Th 5, T ORAHMEE RiENS & & IR 1 ITRT,
BEMELTE 2 IRT, Pra=uis (Zy) IZO0

# (Fe) ¥ =v /L (Ni) 1220\ TI,

T, ZRfELE LTE3IIRT,

AIEHEME X, ~ TR
AL DEERER Sy D HTIZ S T2 Y,
NEIMEHETLDOICHEHTH S,

VAFEIFEN UL N v 7 2 b oRREHIE END 2
IINTIE 2 FRAEE & LT~ Z Ll K> TOMThE RN Z Y TH D
AEHERIZIER 50 mm, JEEX 20 mm OF 4 AZIRTH
D, TAI=ULMRICEEEASH, TTAFy 7 'BORBINHASNTND

F1 FRIEHE (RO &)
fi 5y PORHE = RRENS EY Pt A e FORHAL A ST
fze 2 AR E ST
(SD) (N) | #eEEORESEL. B
Be 7.6 + 0.9 1.4 nglg 11 D,®
Al 8.8 + 0.2 0.3 BEDE % 18 0,2,
Si 249 + 18 33 nglg 15 0,0,
Mn 0.26 + 0.01 0.02 BEIE % 17 0,0,
Cu 11 + 1 1 uglg 18 0,2,
Zn 0.73 + 0.01 0.03 B EDHE % 18 0,0,
Ga 11 + 1 1 glg 11 O,
La 12 + 1 1 nglg 13 0,0,
Ce 17 + 1 2 nglg 13 0,0,®
Pb 3.6 + 0.5 0.6 uglg 8 0,0,
1) AHED SITFEREEDE O 72 D IR TR T DAL EEIED 95 % BHIRA (Ussy) THY,

(t X SD)/\/_Tqu;%:Lf’ (t:t4

1 2) EME OMENFE N ZOHHEZFNT 5 & &, ERRORHENSDIED, SD 2EETDDN%

LTHD (KRBREETEREM])

IARICE D),

62




*2 BEME CYEGED

%53 P A FORHAL B®H T
P (N) | ASeh BRAHEORE S 1. B
Fe 4.3 ug/g 14 D,©,3
Ni 3.6 nglg 12 0,006
#3 BIRH (R & H)

ws | B | R

ML, At REIHMEOWRESEL. THOoOIC LD

Zr | 0.0073 | ngle
FERLEDOEE

7. AIEEYMEEZ T VI =T LR T & XX, TEOHORTFEGHFRER TITY, HEF
T2 ST 5,

8. AbLF T HICOI R Z BT 256121%, T4 A7 EHICEAIZA—V > 7T 5, FDOFE,
HONLO RY A (EE 10mm L) 2% ) — /LR ETHEHFICLTEBWT, KNk
{ELRWRBREDNEZ 52 TR—V T %2175, 2B, R VEx THoUH| TEEZH
WTH L,

W ROIIIFEAKETH LD THEET D,

9. UIHHAEDOREIIX 10mm LT &L, BB ERNVTEDEE, LJBEEADETT Y

=2 —HTHET D,

RE LOER
1. Kﬁﬁ%”iiﬁ%%ﬁ@ﬁ5%@%ﬁﬁ1¢6N<%@ﬁﬁlﬁ@ﬁF®§WT%&¢5
BN D DHEGZR T2, B WVNIT TATF v 7 T 4 Vb y TIZANT

BLOWELETHD, TENUTZ V= =L TRETDHZENEE LY,
2. XTRVYLIMOBE L DREEGDERVWEIEET D, BTH, TAI=UAIEUAT
RIS 2,

AEM—FEYT ¢

AREUEY)E OFRFAHEIE, AR &2 S el E O FIEIC O\ THEEME R E 2T X0 0240
MRS ST T RIS HE » TER DN ONHMEIZ LSV TE Y, ISO/NIEC Guide 99 *#V 2 41 IH|Z
RS NEFED FL—Y eV T 1] ZHEHELTNHD,

EHEYE DVERIGE

RZTA4 AKXV (BR) 12T, JIS H 4203 *#2 / ISO 3116 M| ZHEHL L 72, Al 2 9 % &
In % 1% Glr~7 32U L8R ECERLZE Ly b (B 177 mm, £ 400
mm ) ZHEAL, ZOEMETHy 7 ROWER b AOFLEROELEHNSFNE 5g Ok %
BRI, FEME T 7 A~FNDNHETHIT L, HEEEZHZE LT, 2oLy h2M L
U2 X Y EE 50 mm, £ 5000 mm OMBEIZL7Z, Zinh, EHE 50 mm, JEX 20
mm ORG240 EEI 0 H U7z, FEMIIAEEYE OB R RS Y (ORT,
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BRMEDORERR

MERLL7 8RO 5 b, 37 LI LT OWMHE, TR ORI 5 3 SEHE R L, 71 =
O LB 2 AT A R UL (B 10mm ML) TF v B 7 L, SBEiEA T T X~ 50
HHETHRE E 2 FAHT L, HEMEMR Lz, P9 5ix ISO/TS 15338:2009 “# (27
BOBEAC LI, 7 n—HEBERAHIEC L5 17 TROEREIT, HRTROA R
LB XOMEAER LT, 512, R bR LB ORS00 b L, 26
LA T O B 36 i R B0 | R,

SREHE DM EFH 15

FRREEIE, TRED 17 BRI O SMNC L 2 LRI EBRAE R A FEHLEL L TR LN D TH D,
T4 A7 WEOREE 5mm AW TTF v BT, BRIL: 10g Z2dEFEBRREIE Lz, 7
YHEDTRAOTZRE (T4 A7) 2ARBEERICEA Lz, 8RS 7 7 XA~ o ainE
[ZOWTIE JISK 0116 “MOcHEfL L, o7 ) o 7 RilBHLEE W CiE, JISH 1331 7D K (¢
Z OB RBMICHEI L 7=, BRI RO THEA SN HIEIIUTO LB Th 5, #
HET I A HE) BT 0 B AR TR R,

(=11

1. ik
REHMEREICHER SN HEIE TR LB TH 1, £2, £3ICHESTERLE,
CRERES T X~ WEBAVE &oHE ICP-QMS), @ : FilEfES 77 X~ 3650 ik
(ICP-AES), ® : #Jt X #5511k (XRF)
2. J[A) S5k o> 5 fi 1
H[FZEERIT 2019 4E 6 A 225 2019 45 12 A ORI by,
3. WEHEDOWRIE
Wt Stz 17 RS O 572> 5 Grubbs MEIZ & - THAMVEZ TR L =% 0, FE¥E
A E L7z, Grubbs BEIX 99% BHEOKED Y L1To7-, FHENSIE, FWIHHEEZIE
T 257D LFRERTHL NI EHHED 95% EHEBRTHY, (¢ X SDIWNTHELTRD
7o (e pfRIZED)  FIHMEAR 112, 2EEEER 21, ZREZR 3 IR LI, 2B,
VR MM S O[] SEBR I F W CREATAEHE (R 2228 20 % Z %, 50 % LA FIZ2OWT, FEHE
II2BEE L, AT — 2513 3005 6, XA 100 % LA FOILHEIZONT,
PIEEZE L Lo, ICP-QMS HIE DA T & FHXHEMERF 22 100 % UL FDOILFEITONT,
EHEESRE S LT,

FRAE H 202046 H 1 H

RIHMERBICH A L-RABRIEE (E+F8)

A EF =T ) RS

- MO ARNEAT B AR ST PE SEH TR S A FE T
- ME M 4 Jm T RS A

S i AVATIYS S vEa S et i Al A % 5

- JFET 7 7 V¥ —Flath

- stEdRT 7 2 V—TF

64



- R TS
- TD K&
- RS AL R
- TR LEEMFTERT MPBHEARES  BREEHANAF ST E
- BT EARGERT MPBHEIES < R BT St EE
- HPET — 7 Bt
- —fEFERRE N B AR FRE
- ARG BRIt
s RT A R A Z KRS
- IV I B ASH
- RSy B
(LLE 17 3BREEED)

A pE K OMRATT R BE NERFEITEN  BARGHT L=

AURHERIEED RZTA R A2 NS

B E HERBRBREE ENZAFIERSEIEN W - MR TeR A

PR RS BT 7 ) AR S

BRER A KNERAENTEN ARG LS
FEMEEZER

ZBEER  bBX EA

FHEMEERAER

K 4 &
ZER | BA EA | HEXRE
A CLam US2EACN)

H - OBEE | BT R AR R
R ORI | BARTY AEER

N I VT H ()

BT | ()RR R R A A
Pk AERE | (EWF) PESEHAN RS pFZEET
AE R | BRI

ey AR | (ERF) ESZEREARZET

= OIER | BT g v AFHIEE (BR)
A W | JFETZ 7 UH—F ()
R KEE | B ARREE ()

g AT | (EWh) B3 - A5 PEERITR G I erEHE

MHMXMMUMHMMHMXMMUﬁ

LS S B O v

v
/

il
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NRCTE —ET VTR

R | K EE | (B ARSI LR
HE R | M g | (&) BRI RS
= | B BR | (B ARSI LTS

an o

E¥EZES . ~ 73V U MEEMEFRERES

K 4 g
ZEE | BR EA | HEKRF
Z B | &M 85 | PR
Z B [ FEaAREE | AT A MAZLHERD
Z B | B3 i (—th) AR~ % UL
Z B | A FIE | BNAERT 4EER
% B I\ # (EWF) W& - MOEHF e
x B |¥HE M ) RET —7
Z B |BR w+ |JFETZ/UH—F @)
Z B | WiE KREE | HARRER (BF)
Z B /MR ¥ =#E~T VTR
=B | /hE BR | (&) ARG Y S
=B | KE B | (O BARSH ETS
=R | ME R | (O BARGHTEES

3CHR
1) ISO/IEC Guide 99:2007, International vocabulary of metrology — Basic and general

concepts and associated terms (VIM)

2) JIS H 4203:2018, ~ 7 %> 7 LG40 K U

3) IS0 3116:2007, Magnesium and magnesium alloys — Wrought and magnesium alloys (MOD)

4) BAGH LS BRI EE T~ 27307 LARGHEEME  JSAC 0141, JSAC 0142, JSAC
0143, JSAC 0151, JSAC 0152, JSAC 0153, JSAC 0154 2020 £ (2Ath) HARSHH{LFS

*HUE, YT T,

5) ISO/TS 15338:2009, Surface chemical analysis — Glow discharge mass spectrometry
(GD-MS) — Introduce to use

6) JISK 0116:2014, F&t55 K5 4riEAl

7) JIS H 1331:2018, ¥ 7 XL U AR~ T XU LGS — S AREHREUTE & OV i ik
SGELEl
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ANIAEIEN ARG LSS
T141-0031 HAEASG)IXE R H 1 T H 26-2 fXHY 1Y 304 =
TEL : 03 (3490) 3352 FAX : 03 (3490) 3572
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e PBREEDARHED & & BFTRRERZEIC OV T

—Z DR LS —

Z OFFEEIILRIHMEO A S LT (BR) AR (SD) &V RENTWD, P
W22V LRRREE IR E D 7= DI LRI BRI SN L 73BT OREE (BHEEE RO\ Z%) OV EE
FHHEL U CROTAEHERETH 5,

RRHEDZIC & 2 11T CRL SN A S 1L EEIE GRREE) O 95%E MRS (Ugse) DAFE T,
TROXNLRDTZHLDOTH D,

Ussoy =t XSD/J N = « o o o« o o o o o o o o o o o o o o (1)
ZZT t :AFa2—Tr D¢t

SD : FrEEE R A

N . T2 %5 LT BT

RN & & PIERERZEDOFE N EZ NS 20 DA Z2F E LT FRICRY, Kb clhiftaix, F
PIEZ ODNLEE L, SDE1ELT, DO SD% o & L TROLERSMTHD, Bh#k bix
NM 20 DBFAIZ t=2.093 TH D12, MW(20M>ﬂ047kﬁ@‘¥ﬁm%0@ﬂ%kb
Ussis D 1/2 % 0 & L THIWTZ BRI Ch 5, 7236 I O RSN SD O kA BRED & Lz,

SD=1
N=20D &
Ug5x = thD/J_N
= 0.47

-3 -2 -1 0 1 2 3
k (SD DE#0

X SD & Ugsoy O 1/2 Z#IEHERZE o & L THIW T2 IEB AR

ZORNZET D UssuD iy Ailk, HFIFEERIZ Té$wm(mﬁm)@7%wé@ ﬁf%é
DT, ZOEFEEWYE D 22— =R E 08T Lo E I E OFERD Z ORHED S OFFHICA
ZERERTHHOTIHAR,

—fRIZ, RBRATICE W CTEEME &2 o0 L2 & &, ZOREE & BGEHE & O 23T RE KR 2=
D245 (28D) UNIZHDHZ ENEE LV, ZHUIHERERBRIZBWTKRDOQ)XNTRDSH 2z X =2
T OREKHENN 2L TIZAD Z L ERETH D,

zAa7 = GRERFTORTE—F85EE) / SD  « » » + o o - - 2

LU b, BBRETCEB W TREMIFICOZ 00 B Lo 217 > 1256 O BRI EEHE & 3R

A & D7 (A T RA) X Ussss (RHENE) LINTHDZ EMEE LU,
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TtEEE 8.
The Japan Society for Analytical Chemistry

ADAEREAN ARG LES
B Ak F

Certified Reference Material
JSAC 0154

PR~ 72V U LEEBRHFEYE
MgAl6Mn

AEEYEIL, 7TAI=Uh (AD, v U=y (S), v H> (Mn), & (Fe), #i (Cw), Hifn
(Zn), TV 72 (Ga) KO $7 (Pb) @ 8 (s DEAFEFBFE LD~ 7% o 7 LG BilaaE
WMEThHD, ZTORGHEE RENS EEHIZR 1 ITRT, =y o (ND) (oW TE, 2&EE
LCE2IrT, o7y (La), BV DA (Ce), LY (Se) KN Yva=v i (Zr) 2oV
Ti, 2L LTE3ITRT,

AEEMEX, ~ 7RV LERFEN LU LI~ N v 7 22 08RREHC G D 2
S DEERERE Sy DA S T2 0, SN EZRGHE & T2 Z LI X > TOR RN Z Y TH D
NEIMEHETL2OICHEHTH S, BEHERIZER 50 mm, ES 20 mm OF 4 A7 R TH
D, TAWI=UMBICEZEZEHASHN, 77 ATy 7 BOBIZPIES TN D

F1 FRIEHE (o &R )

fi 5y PORHE = RREAE EY T TRIER T FORHAL A TN E

fze 2 AR E ST

(SD) (N) | RiEEowREFE1. B8
Al 6.0 + 0.1 0.1 BEDE % 17 0,2,
Si 267 + 10 19 nglg 15 0,0,
Mn 0.30 + 0.01 0.01 BEYE % 17 0,0,
Fe 12 + 1 2 uglg 17 0,©,3
Cu 7.1 + 0.4 0.7 uglg 15 0,0,®
Zn 0.0141 + 0.0005 0.0009 BESE % 16 0,2,
Ga 12 + 1 1 uglg 10 D,
Pb 13 + 1 2 nglg 11 0,©,®

F 1) AFED SITFEGEHERE D7D O ILEEER TH O - EBED 95 % E#EBAR (Uwkss) TH
v,
(t Xx SD)/N THE L (¢: ¢t HAFICTLD),

1 2) IEEEME OB N EOGHTEZ NS 2 & &, ERROANHENSDOIED, SD 2 BET HD0N%

LTHDL (RBIEERER)

*2 ZHHE (& A=)
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%5y SE FeoRBANT B H SR IWIRES
F -t (N) | Asoh REHEORESE 1. B

Ni 4.3 nglg 14 O,©@,3
#3 (R & H =)
ws | B | R
SRR, ASH BAHEOIREEL. SEoO©, @icks
La 0.19 uglg
Ce 0.38 ug/g
SN, AP REHEOREHEL. miloOL b
Se 0.17 uglg
VA 0.0080 ug/g
FHLEDOER
10. REEEYEZ T VI = L8P0 M3 L &1E, TELHRETEFRRERETITY, B#ET

TN K 912 T D,

11 AEZS T ICE B 2 3RS 2 B AL, T4 AZHICEAICR =V v 795, T O,
HoNLH RU A (ELE 10mm LLTF) 2= ) — A7 ETHEHFIZL TEBWT, Y0
ELBRWRBREDO 2542 TRV 7 %175, 28, NI MICEx TiobE THEEL A
WTH L,

W RO IR AMETH DO THEET D,

12. UGB ORE Z1E 10mm BT E L, MR EZRVWTED %, LJBREEDLETT v

== THRRT 5,

BRELDOER

1. AEEWEPEIR, KA EE0 WS HREEZRET, 725 XAFERFAKDOFROENCTRE T 5,
WIS DIEGZ R TeDI, BEWEROLWEIT TAF v 7 7 4 )V ANy ZIZANT
BLOWZETHD, TENEZ V=2 I—ATHRETDLZENET LV,

2. VIRV LFIMOEREEDREEDELRWVWEIERET S, KTH, 7TAI=UAZEHAT
AT %,

HEML—PEI T4

AIEHEY)E OFRFAHEIE, AR &2 S el E O FIEIC DWW THEEME R E 2T X 0 0240
MRS ST T RIS HE » TER DN ONHMEIZ LSV TE Y, ISO/NIEC Guide 99 *#V 2 41 IH|Z
wA_BTe TEFEO ML —H U7 1) ZEHERLTHD

EHEYE D/ERLT 1
R4 FAZL (BR) 12T, ﬂSH4mBYW”/]SOSNBYWW:$%¢ﬁ;A1%6% &
Zn, Mn # WEE~ 7 32U LAEEFEGEHFECERLZE Ly b (B 177 mm, EX

400 mm ) AL, @&Ef%/7&UTkA@¢®%&0HLB#%%h%ﬂ5ga>
RELEEBRILL, FEEES T 7 A~ oiriETotr L, WENEMHR LT, 2O Ly b &
HLHUMTICEYVEZE 50mm, & 5000mm OHMEIZ L=, Zhnnd, BHE 50mm, &

70



& 20 mm O 240 EEI0 HI U7z, FEAMIEAKEHEY) B 0O BRFE B R s 00 2R,

BB DR

TER L7850 5 6, #LH UINEogEEES, g O~ 6 33 B2l ML, 71 &
7 OFRJER L a2 T A KUV (ER 10mm PLF) TFy B 7L, ka7 7 XA~35y
HMTiECTREE 2 [T L, WEMZ#R Lz, FIE2 513 ISO/TS 15338:2009 i |2 &0
OB ERRIZ LI, 7 —EEESIEICL D 77T ROEEEITV, MEILHEDOHE
LELSIEOMEZMERE LT, SDIT, PRI DRI L IZRBIN ORS00 b s Lz, sH
(AR HEW)E D BRAFE A R 5 R R T,

FRIHE D EF 1

RAHE X, FRE 17 BB OB L 2 WA EEBRAE R 2 HGHLEL L TR O D TH D,
T 4 A7 WEOREE 5mm AW TF v BT, BRILZ 10g ZHEFEBRRAEIE Lz, 7
VHEDTRATZRE (T4 A7 R A RBREEICEA L, B8RS T 7 A~ Fom etk
2N T JISK 0116 “PO\HEL L, Ho 7V v 7 slHLE SV Cid, JISH 1331 477 )
Z D5 B ICHERL L7z, SIRBHEBIC B W CHEA SN0 HiEIZU To LB THh 5, 7
HIAKEHEY T O BRSRE pi AL a ER ) IoR T,

1. ik
REHEREIHER SN HIET FTRRO LBV TF 1, £2, 3 IIEFEFTERLE,
O : FEHEE T 7 XA~ NEBRNEESHTE ICP-QMS), @ : FEiEE T T X~ I
5 (ICP-AES), ® : &t X #3#rik (XRF)

2. JH[F] 55RO 3 i 11 R
H[FZEERIT 2019 4E 6 A 225 2019 4= 12 A ORI iThbiT,

3. WEHEDOWRIE
WiE & 17 RBRHERE O T 5 Grubbs MEIZ L - THMUEZ TR L =% 0, F¥fE
A E L7z, Grubbs BEIX 99% EHEOKED Y LiTo7-, FHENSIE, FWIHHEEZIE
T 257D LFREBRTH LN EHHED 95% BHEBRTHY, (¢ X SDIWNTHE L TRD
o (Lt fRICE D) , BiHEEZER 112, 3FEEER 212, SREEZE 3 IR LI, 70k,
VR MR e O[] SEBR IS B W THEAMEHE(R 2508 20 % 2%, 50% LLFIZ oW T, Tl
II2BEE Lic, AT — 2513 3005 6, XA 100 % LA FOILHEIZONT,
BifizZME L L7z, ICP-QMS HIE D A T b AHRMEHER D 100 % LLFDILHITONT,
EREASRE L LT,

B
=1
pun

202046 A 1 H

REHMER I A LR (E+3E)
AT =T ) IS

- MO ARNEAT B AR ST PE SEH TR S A FE T
- MEM AR T RS

- ST RS =W~ T ) T ovAE

- JFETZ 7 V)V —FE4E
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- HREEET 7 VY —TF

- e TpE St

- TD K&

- RS AL R

- R EARSERT MPEHEETES  BREEEINIFE =
- BT EARGERT MPBHEITES <R R i BT gt EE
- HPET — 7 Bt

- —FEENE N B AR E

- ARG BRIt

c RET A N AZ NSRS

- X R EMSEASH

- RS Y o

A pE K OMRATT R BE NERFEITEN ARG L=
AUBHERIEED RZTA b A2 RS

B E MR EE ENZAFSEPSEIEN W - MR TeR A
PR RS BT 7 ) AR S

PORERAEH NERAEMHEN ARG EES

FEMEEZER
ZBEER  bBX EA

(LLE

17 ERi%RE)

FEMEELZER

K 4 R
ZER | BA EA | HEXRE
G Y fE CR2ESJCS)

W BEE] | RARERTTR S s R
TR IR | BIRRE AR

AR i WTH (BR)

B | (D) AR AT T
PEk ERE | (B EEEIR AT ET
fAE k— | AR KERER

By K& | (EWF) BB ERT
=HOEE | BT oV AR (BR)
A A | JFETZ 7 UH—FF)
BRE Kl | BARER ()

MHMMUMXMMHMXMMUﬁ

LS SR S S

v
/

il
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Z B | Ek AT | (END) B3 - RdhEEDLI S W
Z A | /RO =2E~T VT (BR)

FHR | KB EE | (O BRI EER

HE R | ME g | (B BRI RS

R | B BR | (B AT LTS

EELZER . <73V U MEEVEEREES

K 4 g
A GEA | HEKRE
1| Fr k5B | RO (BR)
B | EAAREE | ATTA4 MAZILERD
8 | B i (—th) BA~Z 32V UL
B | A FIE | BAERT 4EER
JIHE # ([EHRF) W& - MBI ZeRAE
B |H&a M- (k) REET — 7
B |#BK ®¥ |JFETZ ./ UH—F#)
B |G KE | BARTREERR)

B |/MNRO¥E =#~7 V7R

WO /hE BR | (Bt BARSHH EYS
=B | KiE B | (O BARSHETS
=R | ME FfR | (&) BARGHHETS

i
m N

Rl B W S R W
i

3k

1) ISO/IEC Guide 99:2007, International vocabulary of metrology — Basic and general
concepts and associated terms (VIM)

2) JIS H 4203:2018, ~ 7 %> 7 LG40 K O

3) ISO 3116:2007, Magnesium and magnesium alloys — Wrought and magnesium alloys
(MOD)

4) BAGH L= BREACRIES [~ 7300 AGHEEYHE  JSAC 0141, JSAC 0142,
JSAC 0143, JSAC 0151, JSAC 0152, JSAC 0153, JSAC 0154 2020 4 (2&th) A AL

PH N
F=

*HBUE, W TT,
5) ISO/TS 15338:2009, Surface chemical analysis — Glow discharge mass spectrometry
(GD-MS) — Introduce to use
6) JIS K 0116:2014, F&5 5 Hrimal
7) JIS H 1331:2018, ¥ 7 XU LK~ 7R U Mid — oo BRI 15 K OV i 7 1%
e
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T141-0031 HAEASG)IXE R H 1 T H 26-2 fHY 1Y 304 5
TEL : 03 (3490) 3352 FAX : 03 (3490) 3572
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fréx PRAEIEDAHEN S L FTRRERZIC OV T

—Z ORI EoHEE —

Z ORBFEFIITRAE O R S LT () BEERZE (SD) LIRS TW D, FTHEEYE
R 22V LRBREEIR E D 72 DI L RIFEBRIZ SN U723 BR T ORI EE (REfEE RO\ Z%) OF¥EE
UL L CROTIEREFRETH D,

RAEE DI+ & AT TRE SN AN S, P E GREEE) @ 95% (SRS (Usswn) DAE T,
TRORXNLRDI-LDOTH D,

U95%:t xSD/[N .................... (1)
ZZT t :AFa2a—T D¢t

SD . PR ER =

N T2 &HH LR Bk

e S LT ERADENZ NA 20 DG ZF & LT TRICRY, K Clhftaix,
PMEZ ODMEE L, SDE1ELT, TDOSD% o & L TROTEIEERSMTHS, mhiftb i
N#ZO@ﬁaht=2%3?%ék®\Mm@ﬂom>ﬁ047kﬁwy¥ﬁﬁ%0@Mﬁkb\
Uoses D112 % 0 & L THIWTZIEB M TH D, 7eds T ORI L SD OS5 k2 HREYD & LTz,

SD=1
N=20DIHE
Ugsy = tXSD/ N
= 047

-3 -2 -1 0 1 2 3
k (SD DIE#)

X 8D & Ugsy D 1/2 ZFERERZE 0 & L CHEW T2 EH AR

ZOBRNZEIT D UssuD Ak, HFIFEERIZ TéIﬂﬁ(mﬁﬁ)®T%ﬁé®AﬁT&é
DT, T DOEMEYE O 2—F —NEZNEDHT LT-HEICZE ORERN Z ORI S OHPHIZA D
T EERBERTDHHDOTITAR,

— Iz, RBRATICR W CIEREME 2 /00T LTz & & ZOREF: L GREE & O 23T I KR =
D 2% (28D) LNIZHDHZ ENLEE LV, ZHUTHERRIZBWTROQ)ATRD D 222
T OMEHEN 2 LA FICAD Z & LRZETH D,

zAa7T =GR O/ E—F8FEE) / SD « -« o o o o . - (2)
LxL72es 6. sBRATICEB W TRBIFIC O Vi 0 IR Lot 217 - 156 O B £ 58

AEE & D7 (AT R) AL Usss (NENS) BINTH D Z ENEFE L,
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fTEE*E 9.
HIE X MAITEITED Mg B RIBEDE 14 ER

VA Z-IRER R Rl

WEMERRBR RIS~ R MEREYYE T REOY B~ 2T B4 2 TSRO E M2 3
L7z,

1 HERAE

HEF : WH~T 2y LG4 2T (AZ91 5%, AM60 %)

L PRI X B HTE RIGAKU ZSX Primus 400

T (1) HULNEROD Al L Si, Mn, Fe, Ni, Cu, Zn, La, Ce Z70#7£8 30 mm¢ CE &
(2) Al Si, Mn, Fe, Ni, Cu, Zn, La, Ce Z3H7£% 10mmdC 5 f&FTE &
(3) FAAZHLER 30X 30 mm H1oD Al & Si, Mn, Zn % 1 mme T~ b2

(1)

30 x 30 mm

2 AZ91 R Mg EEZEDIHTHER
2-1 AZ91 %M 5 MARYDHT

AZ91 D 10 mmhTO 5 AR MM ELL 30 mme TOE Bk % Table 1 17797, Mn @ Rsd %% 30.7%
TRHIKRED Tz, FHIOHTALE 1| OIREDMBO 4 JIDFELLED o7 Mn 1 ZHULEBAEL, Zn lZHL O
Kb o7z, AEIORIESMCIIA L E & TIRAHEDEL -2 720 o743, La, Ce 1337 ZNEL T
WAIDTREHS,

Table 1 Analytical results of Al, Si, Mn, Fe, Ni, Cu, Zn, La and Ce in AZ91 Mg alloy
standard materials

Concentration / mass %

Analytical
diameter Al Si Mn Fe Ni Cu Zn La Ce
1 8.70 0.027 0.346 0.002 0 0.002 0.700 0 0.004
2 8.79 0.025 0.209 0.002 0 0.002 0.721 0.002 0.002
10mm¢ 3 8.64 0.025 0.117 0.002 0 0.002 0.723 ----—-- 0.004
4 8.80 0.025 0.204 0.002 0 0.002 0.708 0.007 ------
5 8.92 0.024 0.187 0.002 0 0.002 0.715 --—--—-- 0.001
Average 8.77 0.025 0.225 0.002 0 0.002 0.713 0.003 0.004
Rsd*/% 1.18 4.37 30.7 0 0 0 133 e -

30 mm ¢ 8.70 0.030 0.313 0.002 0 0.002 0.709 0.001 0
* : Relative standard deviation in %, n=5
222 AZ91 RDIVEVT
AZ91 B4T 4 A7 HULERE0 X 30 mm)D Al & Si, Mn, Zn % 1 mm¢ C~ e 7 Li=(Photo 1), 4 JEEDW, Mn
IR —EDNEDTZE > TN THLED SR ERAMED v 7o, ZAUSKHIS T DIDIZ Zn | ZEBE S Ein Tz, —
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75, AUFA BEAE FISEIREER 33, 12 oA PN TRIREEE 33Tz, SHI ISRl B r 8 R
EIMRIR N BT A NI DIEIER TR L, 0D 3 JEHR I NS AR — AR o QD EB 2 HD,

Al- KA 15.0(mm) Zn- KA 15.0(mm)

o Y1) RR
02552 03258(kcps) 00583 0.0801(kcps)
Mn- KA 15.0(mm) Si- KA 15.0(mm)

Bl BR ROk Bk
0.0000 0.0284(keps) 0.0000 0.0026(keps)

Photo. 1 Elemental mapping of Al, Si, Mn and Zn in AZ91 Mg alloy standard material.
Color range is corresponding to the 3o of X-ray fluorescent intensity.

3 AM60 % Mg ERIZEDHITHER
3-1 AMB0 %D 5 ARV

AMB0 D 10 mmdCTD 5 AR MIHTHEFE 30 mm TORE Bl Fea Table 2 (T, HULERD Al A3>F
DNARNTIHTHDH, K TEHROE BB TIVE X7V NS AZIL RICHARTE R EmOEE 2 HN5,

Table 2 Analytical results of Al, Si, Mn, Fe, Ni, Cu, Zn, La and Ce in AM60 Mg alloy
standard materials

Concentration / mass %

Analytical
diameter Al  Si Mn Fe Ni Cu Zn La Ce
1 5.67 0.024 0.298 0.003 0 0.001 0.016 ------ = -mmmm-
2 5.70 0.024 0.298 0.003 0 0.001 0.016 --—---—- -
10mm¢ 3 5.80 0.024 0.305 0.003 0 0.001 0.015 0.001 ---—-—--
4 5.77 0.024 0.297 0.003 0 0.001 0.017 --—---- 0
5 5.86 0.025 0.302 0.003 0 0.001 0.016 ------ = -—mmm-
Average 5.76 0.024 0.300 0.003 0 0.001 0.016 0.001 0O
Rsd* /% 14 184 113 0 0 0 442 e eeeee
30 mm ¢ 5.72 0.027 0300 0.003 0 0.001 0.014 0.001 ------

* . Relative standard deviation in %, n=5
32 AMB0 RDIVELYT
AlDOWE EIZI3A EDDLE TN TRREEARY I, & ESAT FIARIREAR Y M3 3L QTR
—EHRDLAIE, 10> 3 TRV V2B IEAR S NAIREEAR Y MIF2 5 BT,
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Al- KA 15.0(mm) Zn- KA 15.0(mm)
_— _—

N EON 2N (N
0.1673 02050(kcps) 00018 0.0058(kcps)

Mn- KA 15.0(mm) Si- KA 15.0(mm)

N EON 2N (N
00105 0.0212(keps) 0.0002 0.0019(kcps)

Photo. 2 Elemental mapping of Al, Si, Mn and Zn in AM60 Mg alloy standard material.
Color range is corresponding to the 3o of X-ray fluorescent intensity.
4 FEH
A791 5%, AM60 REBIZ, 4 TEHET T 1~2 mm § DR —ARY MSFREFRIRIZ A>TV, I7a7a R
—&&, LGRS~ 7mrp R —SNRAEL CU Ve,
(1) AZ91 %3 Mn & Zn 3 EUNTHZEL DI, HHaRfliE Mn 23 B CEEL, W20 Zn (3K
WREZLD LU, AUTHARE S0 b,
(2) AM60 SR1E AU 725540 HBDHAE, Si& Mn, Zn (THUIEO RE AL —XI3GRO B o7,
LU EDFERISGATIZ S Teo TR, EHREEE BOW ST HIRDIZT Az A &6/ AU 77
W, Fz, YI-OBAIN T3 2858 O RESORB BN LT IUT R0, IR DI DY 7 )
7 BT TEDILTEL S DUEN DD,
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