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Foreword

SAC/TC 243 is in charge of this English translation. In case of any doubt about the contents of English translation, the Chinese original shall be considered authoritative.

This document is drafted in accordance with the rules given in the GB/T 1.1—2020 Directives for standardization—Part 1: Rules for structure and drafting of standardization documents.

This document is the 10th part of GB/T 42513 Ｍethods for chemical analysis of nickel alloys. GB/T 42513 consists of the following parts:

—Part 1:Determination of chromium content—Potentiometric titration method with ammonium iron(II) sulfate;

—Part 2:Determination of phosphorus content—Molybdenum blue spectrophotometry;

—Part 3:Determination of aluminum content—Nitrous oxide-flame atomic absorption spectrometry and inductively coupled plasma atomic emission spectrometry;

—Part 4:Determination of silicon content—Nitrous oxide-flame atomic absorption spectrometry and molybdenum blue spectrophotometry;

—Part 5:Determination of vanadium content—Nitrous oxide-flame atomic absorption spectrometry and inductively coupled plasma atomic emission spectrometry;

—Part 6:Determination of molybdenum content—Inductively coupled plasma atomic emission spectrometric method;

—Part 7:Determination of cobalt, chromium, copper, iron and manganese contents—Flame atomic absorption spectrometry;

—Part 8:Determination of niobium content—Inductively coupled plasma atomic emission spectrometric method;

—Part 9:Determination of total boron content—Curcumin molecular absorption spectrometric method;

—Part 10:Determination of trace elements content—Glow discharge mass spectrometry.
Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. The issuing body of this document shall not be held responsible for identifying any or all such patent rights. 

This document was proposed by China Nonferrous Metals Industry Association.

This document was prepared by SAC/TC 243 （National Technical Committee 243 on Nonferrous Metals of Standardization Administration of China）.

Introduction
Nickel alloys are commonly used in instruments and meters, electronic communications, pressure vessels, corrosion-resistant devices, and widely applied in industries such as aerospace and the manufacturing of high-end special-purpose machinery and equipment. They are one kind of the important metal raw materials for industrial development. With the progress of China's industry, the demand for the production, import and export of high-end metal material nickel alloys has increased. Therefore, converting international standards into national standards is of great significance for promoting the development and upgrading of the non-ferrous metal industry and the development of domestic manufacturing industry. GB/T 42513 aims to establish a series of complete and feasible standard methods for determining elements such as chromium, phosphorus, niobium, molybdenum, aluminum, vanadium, silicon, cobalt, copper, and boron in nickel alloys， converting the following international standards:

—ISO 7592:2017 Nickel alloys—Determination of chromium content—Potentiometric titration method with ammonnium iron(II) sulfate;

—ISO 9388:1992 Nickel alloys—Determination of phosphorus content—Molybdenum blue molecular absorption spectrometric method;

—ISO 7530-7:1992 Nickel alloys—Flame atomic absorption spectrometric analysis—Part 7: Determination of aluminium content;
—ISO 7530-8:1992 Nickel alloys—Flame atomic absorption spectrometric analysis—Part 8: Determination of silicon content;

—ISO 7530-9:1992 Nickel alloys—Flame atomic absorption spectrometric analysis—Part 9: Determination of vanadium content;

—ISO 11435:2011 Nickel alloys—Determination of molybdenum content—Inductively coupled plasma/atomic emission spectrometric method;
—ISO 7530-1:2015 Nickel alloys—Flame atomic absorption spectrometric analysis—Part 1: Determination of cobalt, chromium, copper, iron and manganese;
—ISO 22033:2011 Nickel alloys—Determination of niobium—Inductively coupled plasma/atomic emission spectrometric method;

—ISO 11436:1993 Nickel and nickel alloys—Determination of total boron content— Curcumin molecular absorption spectrometric method;

—ISO 23166:2018 Nickel alloys—Determination of tantalum—Inductively coupled plasma optical emission spectrometric method;

GB/T 42513 consists of the following 13 parts:

—Part 1:Determination of chromium content—Potentiometric titration method with ammonium iron(II) sulfate;

—Part 2:Determination of phosphorus content—Molybdenum blue spectrophotometry;

—Part 3:Determination of aluminum content—Nitrous oxide-flame atomic absorption spectrometry and inductively coupled plasma atomic emission spectrometry;

—Part 4:Determination of silicon content—Nitrous oxide-flame atomic absorption spectrometry and molybdenum blue spectrophotometry;

—Part 5:Determination of vanadium content—Nitrous oxide-flame atomic absorption spectrometry and inductively coupled plasma atomic emission spectrometry;

—Part 6:Determination of molybdenum content—Inductively coupled plasma atomic emission spectrometric method;

—Part 7:Determination of cobalt, chromium, copper, iron and manganese content—Flame atomic absorption spectrometry;

—Part 8:Determination of niobium content—Inductively coupled plasma atomic emission spectrometric method;

—Part 9:Determination of total boron content—Curcumin molecular absorption spectrometric method;

—Part 10:Determination of trace elements content—Glow discharge mass spectrometry;
—Part  11:Determination of silicon,  manganese, phosphorus, chromium, nickel,copper, molybdenum, cobalt, iron, aluminum, vanadium, titanium, tungsten and niobium content—X-ray fluorescence spectrometry (routine method);

—Part  12:Determination of tantalum content—Inductively coupled plasma optical emission spectrometric method;

—Part  13:Determination of oxygen, nitrogen and hydrogen contents-Pulse heating inert gas melting thermal conductivity method/infrared absorption method.

This document will be instrumental in advancing the detection technologies for nickel alloys in China. It ensures that industry professionals have standardized guidelines to follow during production, application, research, and testing process, thereby filling the gap in the chemical analysis methods for determining trace element content in nickel alloys.

Ｍethods for chemical analysis of nickel alloys — Part 10： Determination of trace elements content — Glow discharge mass spectrometry

 1  Scope
This document describes a glow discharge mass spectrometric method for the determination of trace elements content in nickel alloys.

This document applies to the semi-quantitative and quantitative determination of trace elements content in nickel alloys. The determination range of each element is shown in Table 1.
Table 1—The determination range of each element

	Element
	Determination range

μg/g
	Element
	Determination range

μg/g

	B
	0,010-100
	Nb
	0,010-100

	Mg
	0,010-100
	Mo
	0,010-100

	Al
	0,010-100
	Ag
	0,010-100

	Si
	0,010-100
	Cd
	0,10-100

	P
	0,010-100
	Sn
	0,010-100

	Ca
	0,010-100
	Sb
	0,010-100

	Ti
	0,010-100
	Te
	0,010-100

	V
	0,010-100
	La
	0,010-100

	Mn
	0,010-100
	Ce
	0,010-100

	Cu
	0,010-100
	Yb
	0,010-100

	Zn
	0,010-100
	Hf
	0,010-100

	Ga
	0,010-100
	Ta
	0,010-100

	As
	0,010-100
	W
	0,010-100

	Se
	0,50-100
	Tl
	0,010-100

	Y
	0,010-100
	Pb
	0,010-100

	Zr
	0,010-100
	Bi
	0,010-100


2  Normative references 
The contents in the following documents constitute the essential clauses of this document through normative references in the text. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.

GB/T 6682 Water for analytical laboratory use—Specification and test methods

GB/T 8170 Rules of rounding off for numerical values & expression and judgement of limiting values
3  Terms and definitions 

No terms and definitions are listed in this document. 

4  Principle 

The sample serves as the cathode in a glow discharge process, where surface atoms are sputtered and ejected into the glow discharge plasma. These atoms are ionized and subsequently introduced into a mass spectrometer for analysis. At selected mass numbers of each element, the spectral peak is integrated with preset scanning points and integration time, and the resulting area represents the spectral peak intensity. When no standard reference materials are available, the computer automatically calculates the content of each element using the "typical relative sensitivity factor" stored in the instrument software. When standard reference materials are used, independent determinations under the same experimental conditions as the test sample are performed to obtain the relative sensitivity factor, which is then applied to determine the content of each element.

5  Reagents or materials

5.1  Water,meets the requirements of GB/T 6682, Grade 1.

5.2  Ethanol (ρ=0,789 g/mL), guaranteed reagent.
5.3  Liquid nitrogen.

5.4  Nickel alloy standard reference material: certified reference materials of traceable reference standards for nickel alloys.

5.5  Mass calibration sample: high purity tantalum (ωTa≥99,99%) or brass (supplied with the instrument).

5.6  Detector calibration sample: high purity tantalum (ωTa≥99,99%).

5.7  Nitrogen (≥99,999% by volume).

5.8  Argon (≥99,999% by volume).
6  Apparatus

6.1  Glow discharge mass spectrometer (GDMS): The mass resolution is not less than 3000 in medium resolution mode and not less than 8000 in high resolution mode. The recommended analytical mass numbers and mass resolution modes of each element are listed in Table 2.

Table 2—Recommended analytical mass number and mass resolution mode of each element

	Element
	Mass
	Resolution mode
	Element
	Mass
	Resolution mode

	B
	11
	Medium
	Nb
	93
	Medium

	Mg
	24
	Medium
	Mo
	95, 97
	Medium

	Al
	27
	Medium
	Ag
	107, 109
	Medium

	Si
	28
	Medium
	Cd
	111, 113
	High

	P
	31
	Medium
	Sn
	117, 119
	Medium

	Ca
	44
	Medium
	Sb
	121, 123
	Medium

	Ti
	47, 48
	Medium
	Te
	128, 130
	Medium

	V
	51
	Medium
	La
	139
	Medium

	Mn
	55
	Medium
	Ce
	140
	High

	Cu
	63
	Medium
	Yb
	172
	Medium

	Zn
	66, 68
	High
	Hf
	178
	Medium

	Ga
	69, 71
	Medium
	Ta
	181
	Medium

	As
	75
	High
	W
	184
	Medium

	Se
	77, 82
	High
	Tl
	205
	Medium

	Y
	89
	High
	Pb
	208
	Medium

	Zr
	90, 91
	High
	Bi
	209
	Medium


6.2  Sample preparation equipment: Devices designed to process and prepare samples into shapes and sizes that meet instrument requirements, ensuring a flat surface. This may include one or several of the following: cutting machines, pellet presses, grinding/polishing equipment, ultrasonic cleaners, etc.

7  Sample

Samples shall be fabricated into the required geometry with a flat and smooth analysis surface, and their dimensions shall be compatible with the glow discharge ion source. The sample dimensions suitable for different instruments are listed in Table 3.

Table 3—Sample size

	Sample shape
	Sample size
	Instrument category

	Flat
	Diameter 20 mm-40 mm，thickness 1 mm-20 mm
	–High-velocity flow glow discharge mass spectrometer

	Flat
	Diameter 12 mm-30 mm，thickness 1 mm-20 mm
	Low-velocity flow glow discharge mass spectrometer

	Pin
	Diameter 1 mm-3 mm，length 20 mm-25 mm
	Low-velocity flow glow discharge mass spectrometer


8  Procedure

8.1  Sample preparation
If the sample surface is contaminated, it shall be cleaned before loading: remove surface oil with ethanol (5.2), then ultrasonically clean with water (5.1), and finally dry with nitrogen (5.7) for later use.
8.2  Apparatus preparation

8.2.1 Mass calibration: Use the mass calibration sample (5.5) to perform mass calibration on the glow discharge mass spectrometer and determine the positions of the ion peaks.
8.2.2 Adjust the glow discharge mass spectrometer to the required mass resolution and optimize the ion peak shape for analysis.
8.2.3 If the instrument uses different ion detectors to measure the ion beam during analysis, the measurement efficiency of each detector shall be determined using the detector calibration sample (5.6).

8.3  Determination

8.3.1 Load the prepared sample into the ion source of the glow discharge mass spectrometer and initiate the glow discharge.

8.3.2 Before data acquisition, select an appropriate current for pre-sputtering to remove surface contamination from the sample.

8.3.3 Adjust the instrument parameters to optimize the glow discharge conditions, ensuring that the signal intensity of 58Ni at medium resolution is no less than 1×10⁹ cps, and that the mass resolution meets the requirements (3000 for medium resolution and 8000 for high resolution).

8.3.4 Semi-quantitative and quantitative analyses of the samples shall be carried out according to a) and b), respectively.

a)For semi-quantitative analysis, the “typical relative sensitivity factor” provided in the instrument software is used as the relative sensitivity factor of the target elements to calculate the impurity contents in the sample. When three consecutive measurements at the same position of the sample meet the relative standard deviation requirements specified in Table 4, the average of the three measurements is taken as the final result. The contents of the target elements are expressed as mass fractions, and the calculated results are generated directly by the computer.

Table 4—Relative standard deviation of relative sensitivity factor determination, pre-sputtering, and plasma stability test
	Determination range

μg/g
	Relative standard deviation

%

	0,010-0,10
	50

	>0,10-1,00
	30

	>1,00-10,0
	20

	>10,0-100
	10


b) For quantitative analysis, use a standard reference material (5.4) of the same designation nickel alloy. When three consecutive measurements at the same position meet the relative standard deviation requirements listed in Table 4, the average of the three measurements is taken, and the relative sensitivity factor of the target element is calculated according to Equation (1).
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 ……………………………………（1）

Where:

RSFX/M —— relative sensitivity factor, dimensionless, of element X in matrix M;
wx—— mass fraction, in micrograms per gram, of element X in the nickel alloy standard reference material (5.4);
AXi——; abundance of isotope i of element X
IMj—— signal intensity of the isotope j,in counts per second, of matrix element M;
wM


 —— mass fraction, defined as 1.00 × 10⁶ μg/g, of matrix element M;

AMj
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 ——abundance of isotope j of matrix element M;
IXi
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  —— signal intensity of the i isotope, in counts per second, of element X.
Under identical testing conditions, the “relative sensitivity factor” obtained from equation (1) is used as the relative sensitivity factor of the analyte element to calculate the impurity content in the sample. When three consecutive measurements at the same location of the sample meet the relative standard deviation requirements specified in Table 4, the average of the three measurements is taken as the final result. The content of the analyte element is expressed as a mass fraction, and the calculated value is provided directly by the computer.

9  Expression of results  

The content of the analyte elements is expressed in μg/g, and the analytical results are generated directly by the computer. When the content is less than 1.00 μg/g, the result is expressed to two significant figures; when the content is not less than 1.00 μg/g, the result is expressed to three significant figures. Numerical rounding shall be carried out in accordance with the provisions of GB/T 8170.

10  Precision
10.1  Tolerance

In semi-quantitative analysis, the difference between analytical results obtained by different laboratories shall not exceed the relative permissible deviation specified in Table 5.

Table 5—Relative permissible deviation
	Determination range

μg/g
	Relative permissible deviation

%

	0,010-0,50
	160

	>0,50-10,0
	150

	>10,0-50,0
	100

	>50,0-100
	60


10.2  Repeatability and reproducibility

Under quantitative analysis conditions, the repeatability limits and reproducibility limits are shown in Annex A. The composition of the nickel alloy standard reference material used is shown in Annex B.

11 Test report 

The test report shall include at least the following information:

―identification of the sample; 

―the code of this document;
―the results and their expressions;

―any discrepancies from basic analysis procedure; 

―any occurrences noticed during the determination;

―the date on which the test was carried out.

Annex A

(informative)

Repeatability and reproducibility

A.1 For elements determined by quantitative analysis, the absolute difference between the two independent test results which obtained under the repetitive conditions within the average range given in Table A.1 does not exceed the repeatability limit (r). The case of exceeding the repeatability limit (r) does not exceed 5%.The repeatability limit is obtained by linear interpolation method or extension method according to the data in Table A.1.

.
Table A.1—Repeatability limit
	Element
	w

μg/g
	r

μg/g
	Element
	w

μg/g
	r

μg/g

	B
	6,81
	0,76
	Cu
	10,9
	0,60

	
	32,7
	2,23
	
	48,5
	2,74

	
	70,3
	5,14
	
	71,1
	4,56

	Mg
	0,28
	0,11
	Zn
	0,95
	0,23

	
	6,16
	0,50
	
	3,03
	0,45

	
	26,9
	1,96
	
	12,8
	1,83

	
	57,3
	3,73
	
	30,4
	3,32

	
	131
	7,86
	Ga
	10,3
	0,87

	Al
	19,2
	1,94
	
	50,8
	4,75

	
	89,0
	4,59
	As
	2,65
	0,46

	Si
	198
	11,0
	
	8,56
	0,71

	
	274
	16,9
	
	59,0
	4,73

	
	350
	21,3
	Se
	5,91
	1,25

	P
	16,6
	0,74
	Y
	79,0
	7,81

	
	50,2
	3,31
	Zr
	10,0
	0,85

	
	72,8
	5,87
	
	50,1
	4,28

	
	135
	6,42
	
	127
	7,87

	Ca
	0,20
	0,082
	Nb
	4,11
	0,45

	
	12,6
	1,80
	
	29,2
	1,57

	
	28,7
	2,78
	
	52,5
	4,10

	Ti
	21,5
	2,00
	
	98,6
	5,01

	
	69,0
	3,80
	Mo
	18,6
	1,62

	
	154
	9,22
	
	60,0
	4,34

	V
	11,8
	1,16
	Ag
	0,96
	0,15

	
	93,3
	6,38
	
	45,2
	4,37

	Mn
	14,2
	0,66
	Cd
	0,38
	0,058

	
	79,9
	2,87
	Sn
	1,18
	0,20


Table A.1 Repeatability limit (continued)
	Element
	w

μg/g
	r

μg/g
	Element
	w

μg/g
	r

μg/g

	Sn
	30,8
	2,22
	Ta
	94,3
	6,86

	
	99,1
	7,65
	W
	10,8
	1,79

	Sb
	0,51
	0,095
	
	37,2
	2,93

	
	2,56
	0,37
	
	48,5
	4,68

	
	12,8
	1,01
	Tl
	2,15
	0,40

	
	47,0
	2,46
	Pb
	0,41
	0,13

	Te
	10,1
	1,39
	
	3,90
	0,42

	La
	83,7
	7,95
	
	24,8
	4,46

	Hf
	0,93
	0,10
	Bi
	0,033
	0,0091

	Ta
	2,46
	0,20
	
	0,098
	0,030

	
	59,3
	3,95
	
	11,2
	1,76


A.2 For elements determined by quantitative analysis, the absolute difference between the two independent test results which obtained under the reproducibility conditions within the average range given in Table A.2 does not exceed the reproducibility limit (R). The case of exceeding reproducibility limit (R) does not exceed 5%. The reproducibility limit (R) is obtained by linear interpolation method or extension method according to the data in Table A.2.

Table A.2—Reproducibility limit

	Element
	w

μg/g
	R

μg/g
	Element
	w

μg/g
	R

μg/g

	B
	6,81
	1,37
	Ca
	0,20
	0,14

	
	32,7
	8,53
	
	12,6
	3,84

	
	70,3
	15,3
	
	28,7
	6,70

	Mg
	0,28
	0,27
	Ti
	21,5
	3,87

	
	6,16
	2,34
	
	69,0
	10,6

	
	26,9
	4,92
	
	154
	17,1

	
	57,3
	7,26
	V
	11,8
	2,12

	
	131
	11,9
	
	93,3
	11,2

	Al
	19,2
	3,69
	Mn
	14,2
	4,49

	
	89,0
	7,98
	
	79,9
	15,2

	Si
	198
	20,6
	Cu
	10,9
	2,33

	
	274
	31,0
	
	48,5
	5,83

	
	350
	45,0
	
	71,1
	8,29

	P
	16,6
	2,79
	Zn
	0,95
	0,80

	
	50,2
	9,23
	
	3,03
	1,39

	
	72,8
	11,7
	
	12,8
	3,59

	
	135
	20,1
	
	30,4
	5,69


Table A.2—Reproducibility limit (continued)
	Element
	w

μg/g
	R

μg/g
	Element
	w

μg/g
	R

μg/g

	Ga
	10,3
	3,71
	Sn
	99,1
	15,8

	
	50,8
	8,89
	Sb
	0,51
	0,30

	As
	2,65
	0,80
	
	2,56
	0,64

	
	8,56
	1,44
	
	12,8
	2,19

	
	59,0
	6,44
	
	47,0
	9,07

	Se
	5,91
	2,43
	Te
	10,1
	2,42

	Y
	79,0
	11,8
	La
	83,7
	12,6

	Zr
	10,0
	1,46
	Hf
	0,93
	0,48

	
	50,1
	12,7
	Ta
	2,46
	1,68

	
	127
	22,8
	
	59,3
	9,69

	Nb
	4,11
	1,04
	
	94,3
	17,6

	
	29,2
	5,52
	W
	10,8
	3,83

	
	52,5
	8,73
	
	37,2
	6,96

	
	98,6
	16,7
	
	48,5
	9,00

	Mo
	18,6
	4,43
	Tl
	2,15
	0,94

	
	60,0
	9,92
	Pb
	0,41
	0,32

	Ag
	0,96
	0,32
	
	3,90
	1,43

	
	45,2
	7,88
	
	24,8
	7,45

	Cd
	0,38
	0,16
	Bi
	0,033
	0,033

	Sn
	1,18
	0,43
	
	0,098
	0,056

	
	30,8
	4,17
	
	11,2
	3,66


Annex B
(informative)

Chemical composition of nickel alloy standard reference material

The precision data was determined by a joint test of 16 nickel alloy standard samples by 11 laboratories. The chemical compositions of these nickel alloy standard samples are shown in Table B.1.

Table B.1  Chemical composition of nickel alloy standard reference material
μg/g
	Element
	Mg
	P
	As
	Sb
	Ta
	W
	-
	-
	-
	-
	-
	-

	1#
	5,3
	70
	8,5
	2,6
	58
	38
	-
	-
	-
	-
	-
	-

	Element
	Mg
	Mn
	Ga
	Hf
	Ta
	-
	-
	-
	-
	-
	-
	-

	3#
	0,25
	66
	10
	1
	2,5
	-
	-
	-
	-
	-
	-
	-

	Element
	Mg
	Ta
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	5#
	20
	70
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Element
	P
	Ca
	Ti
	Sn
	-
	-
	-
	-
	-
	-
	-
	-

	7#
	150
	10
	170
	30
	-
	-
	-
	-
	-
	-
	-
	-

	Element
	Cu
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	9#
	47
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Element
	V
	Mn
	Zn
	W
	-
	-
	-
	-
	-
	-
	-
	-

	11#
	12
	15
	13
	47
	-
	-
	-
	-
	-
	-
	-
	-

	Element
	Mo
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	13#
	19
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Element
	Al
	Cu
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	15#
	15
	28
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Element
	Ca
	Ti
	As
	Nb
	Ag
	Sb
	Bi
	-
	-
	-
	-
	-

	17#
	29
	70
	60
	100
	1
	13
	0,1
	-
	-
	-
	-
	-

	Element
	B
	Si
	P
	Cu
	Y
	Nb
	-
	-
	-
	-
	-
	-

	19#
	33
	200
	17
	11
	80
	30
	-
	-
	-
	-
	-
	-

	Element
	Al
	Zn
	Mo
	Sn
	Pb
	-
	-
	-
	-
	-
	-
	-

	21#
	90
	3
	60
	1,1
	3,8
	-
	-
	-
	-
	-
	-
	-

	Element
	Mg
	Zn
	Ga
	Se
	Ag
	Cd
	Sn
	Sb
	Te
	Tl
	Pb
	Bi

	23#
	130
	28,8
	49,6
	5,7
	42,5
	0,37
	93
	45
	9,3
	1,9
	22,2
	10,3

	Element
	B
	Ca
	Zn
	Zr
	Sb
	La
	Bi
	-
	-
	-
	-
	-

	25#
	70
	0,2
	0,9
	10
	0,6
	80
	0,04
	-
	-
	-
	-
	-

	Element
	Si
	Zr
	Nb
	-
	-
	-
	-
	-
	-
	-
	-
	-

	27#
	280
	50
	53
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Element
	B
	Al
	Ti
	Zr
	Nb
	-
	-
	-
	-
	-
	-
	-

	29#
	7
	20
	21
	120
	4
	-
	-
	-
	-
	-
	-
	-

	Element
	Mg
	Si
	P
	V
	Cu
	As
	W
	Pb
	-
	-
	-
	-

	31#
	58
	360
	52
	95
	72
	4
	11
	1
	-
	-
	-
	-


___________________________
_1234567890.unknown

