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FOREWORD
This Standard is drafted in accordance with the rules given in GB/T1.1-2009.
This Standard replaces YS/T 464-2003 “Methods for analytical of copper cathode - the optical emission spectrometry”. The following technical deviations have been made with respect to the YS/T 464-2003.
——The application range of the following elements has been extended:
Lead has been adjusted from "0.00010%-0.0025%" to "0.00010%-0.0050%"; 
Chromium has been adjusted from "0.00010%-0.0010%" to "0.00010%-0.0030%"; 
Cobalt has been adjusted from "0.00005%-0.0020%" to "0.00005%-0.0030%"; 
Sulfur has been adjusted from "0.00020%-0.0030%". "0.00005%-0.0080%"; 
Tellurium from "0.00015%-0.0020%" to "0.00015%-0.0030%"; 
zinc from "0.00010%-0.0025%" to "0.00010%-0.0050%";
Cadmium from "0.00005%-0.0010%" to "0.00005%-0.0030%"; 
Silicon from "0.00010%-0.0010%" to "0.00010%-0.0030%"; 
Tin has been adjusted from 0.00005%-0.0050% to 0.00005%-0.0030%;
——Add the samples obtained according to GB/T467-2010 cathode copper 5.3;
——Add inspection and confirmation of instrument status as described in 7.1 and drawing content of the working curve as described in 7.2;
——INCREASE precision, test report clauses;
——DELETE tolerance clause.

This standard is proposed and managed by the National Nonferrous Metals Standardization Technical Committee (SAC/TC 243).
The drafting organizations of this standard: Jiangxi Copper Co., Ltd., Yunnan Copper Co., Ltd., Zijin Mining Group Co., Ltd., Jinchuan Group Co., Ltd., National Standard (Beijing) Inspection and Certification Co., Ltd., China Aluminum Luoyang Copper Processing Co., Ltd., North Mine Inspection Technology Co., Ltd., Guangdong Industrial Analysis Testing Center, Daye Nonferrous Design and Research Institute Co., Ltd., Zhongtiaoshan Nonferrous Metals Group Co., Ltd., Henan Henan Yuguang Gold and Lead Co., Ltd., Zhejiang Fuye Group Co., Ltd., Mine 5 Copper (Hunan) Co., Ltd., Yanggu Xiangguang Copper Co., Ltd., Kunming Metallurgical Research Institute, Shandong Hengbang Smelting Co., Ltd. are limited. Company, Zhejiang Huayou Cobalt Co., Ltd., Jinlong Copper Co., Ltd.
The main drafters of this standard: Chen Hong, Shen Guangxin, Xiong Jianping, Wu Zhiqing, Gaofeng, Xia Pearl, Zhao Quanming, Zhang Diankai, Liu Guanghui, Liu Chunfeng, Sun Hongying, Feng Yuan, Qin Yuying, Li Lijun, Liao Jiazhang, Xia Bingwei, Wanshuang, Liu Yingbo, Luan Haiguang, Xie Baihua and Yang Liqun.This standard is first issued in August, 1985. This is the first revision
This standard replaces the standard previously issued as follows:
——YS/T 464—2003.

Methods for analysis of cathode copper 

—The optical emission spectrometry
1 Scope

This standard specifies the determination method’s of arsenic, antimony, bismuth, sulfur, selenium, tellurium, iron, silver, tin, nickel, lead, zinc, chromium, cadmium, cobalt, silicon, phosphorus and manganese in cathode copper.

This standard is applicable to the determination of arsenic, antimony, bismuth, sulfur, selenium, tellurium, iron, silver, tin, nickel, lead, zinc, chromium, cadmium, cobalt, silicon, phosphorus and manganese in cathode copper. The measurement range is shown in Table 1:
TABLE 1
	Element
	Range%
	Element
	Range%

	As
	0.00005～0.0030
	Sb
	0.00010～0.0030

	Bi
	0.00005～0.0010
	S
	0.00020～0.0080

	Se
	0.00005～0.0020
	Te
	0.00015～0.0030

	Fe
	0.00010～0.0050
	Ag
	0.00010～0.0050

	Sn
	0.00005～0.0030
	Ni
	0.00005～0.0050

	Pb
	0.00010～0.0050
	Zn
	0.00010～0.0050

	Cr
	0.00010～0.0030
	Cd
	0.00005～0.0030

	Co
	0.00005～0.0030
	Si
	0.00010～0.0030

	P
	0.00005～0.0050
	Mn
	0.00005～0.0020


2 Normative reference
For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments applies.).

GB/T 467-2010 Cathode copper

3 Summary of methods

The power supply excites periodically between the electrode and the surface of the sample, and the sample atoms are excited to emit characteristic spectrum. The spectral intensity value is a function of element concentration. The computer automatically collects the excitation intensity value and calculates the element content.

4 Materials

4.1 High-purity graphite crucible with lid cover. Reference size and specifications are shown in Figure 1 (unit:mm).

4.2 Curve calibration with high and low standard samples.

4.3 Standard sample: Certified cathode copper spectral standard sample, whose impurity element content range covers or partially covers the measurement range of this method.

4.4 Argon: Ar > 99.998%, O2 < 0.0002%, H2O < 0.0003%. 
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Graphite Crucible Cover Legend                              Graphite crucible legend

                                  Figure 1

5 Instrument and equipment

5.1 Lathe/milling machine and cutter.

5.2 High temperature box resistance furnace.

5.3 Optical Emission Spectrometer (See Appendix A for the working conditions of the instrument).

6 Sampling

Samples obtained from cathode copper 5.3 in GB/T467-2010.

6.1 Crumb sample preparation

According to the weight, about 110 grams of chips were loaded into a high purity graphite crucible (4.1) and covered with a lid. Move into a high temperature box resistance furnace (5.2) that has been heated to 1100 degrees Celsius. Continue to heat up to 1150 degrees Celsius and keep it for 10 to 15 minutes. Remove the crucible, shake it well and cool naturally.

6.2 Sample processing

The sample ingot is processed with (5.1) to produce a smooth surface without stomata to be tested. The sample should be prevented from overheating and oxidation during processing.

7 Test procedure

7.1 Inspection and confirmation of instrument status

Turn on the instrument, adjust the partial pressure, check the state parameters of the instrument, make it in normal condition, otherwise check the reasons and adjust.

7.2 Drawing of Working Curve

When the instrument state and excitation atmosphere are stable, the standard sample is continuously excited on the Optical Emission Spectrometer to determine the content of impurity elements in the standard sample (4.3), and the working curve of the corresponding elements is adjusted according to the standard value on the certificate.

7.3 Determination

In the determination, the sample is excited by a high performance spark light source with the smooth surface of the sample as the upper electrode and the tungsten needle as the lower electrode, and the excitation position is changed. At least four excitation tests are carried out on the same surface.

8 Data Processing of Samples  
According to the working curve of the instrument and the correction factors, at least four measurements were taken, and the detected data were automatically processed by the instrument. The analytical results of arsenic, antimony, bismuth, sulfur, selenium, tellurium, iron, silver, tin, nickel, lead, zinc, chromium, cadmium, cobalt, silicon, phosphorus and manganese were calculated and output.

9 Precision

9.1 Repeatability

In the range of the average given below, the absolute difference between the two independent test results obtained under the condition of repeatability does not exceed the repeatability limit (r), and the repeatability limit (r) does not exceed 5%. The repeatability limit (r) is obtained by linear interpolation or extrapolation method according to the data in Table 2.

Table 2 Repeatability limit

	As mass fraction/%
	0.00006
	0.00014
	0.00057
	0.0018
	0.0038

	r/%
	0.00004
	0.00006
	0.00010
	0.0002
	0.0005

	Bi mass fraction/%
	0.00004
	0.00010
	0.00014
	0.00059
	0.0012

	r/%
	0.00003
	0.00004
	0.00005
	0.00012
	0.0002

	Se mass fraction/%
	0.00006
	0.00011
	0.00034
	0.00087
	0.0012

	r/%
	0.00003
	0.00004
	0.00008
	0.00016
	0.0002

	Fe mass fraction/%
	0.00010
	0.00016
	0.00066
	0.0024
	0.0054

	r/%
	0.00006
	0.00008
	0.00013
	0.0003
	0.0005

	Sn mass fraction/%
	0.00009
	0.00043
	0.00055
	0.0012
	0.0026

	r/%
	0.00005
	0.00008
	0.00010
	0.0002
	0.0004

	Pb mass fraction/%
	0.00010
	0.00016
	0.00055
	0.0021
	0.0044

	r/%
	0.00006
	0.00010
	0.00018
	0.0003
	0.0005

	Cr mass fraction/%
	0.00006
	0.00010
	0.00046
	0.0012
	0.0032

	r/%
	0.00004
	0.00008
	0.00013
	0.0002
	0.0003

	Cd mass fraction/%
	0.00009
	0.00015
	0.00046
	0.0012
	0.0030

	r/%
	0.00004
	0.00005
	0.00009
	0.0002
	0.0003

	P mass fraction/%
	0.00005
	0.00015
	0.00085
	0.0026
	0.0056

	r/%
	0.00003
	0.00005
	0.00012
	0.0003
	0.0005

	Sb mass fraction/%
	0.00007
	0.00014
	0.00028
	0.0015
	0.0031

	r/%
	0.00005
	0.00008
	0.00010
	0.0002
	0.0004

	S mass fraction/%
	0.00021
	0.00032
	0.0019
	0.0039
	0.0082

	r/%
	0.00010
	0.00015
	0.0003
	0.0006
	0.0009

	Te mass fraction/%
	0.00007
	0.00015
	0.00041
	0.0011
	0.0038

	r/%
	0.00006
	0.00008
	0.00013
	0.0002
	0.0004

	Ag mass fraction/%
	0.00018
	0.00047
	0.0011
	0.0030
	0.0053

	r/%
	0.00008
	0.00010
	0.0002
	0.0005
	0.0007

	Ni mass fraction/%
	0.00009
	0.00021
	0.00061
	0.0023
	0.0060

	r/%
	0.00004
	0.00006
	0.00011
	0.0003
	0.0005

	Zn mass fraction/%
	0.00014
	0.00060
	0.00093
	0.0026
	0.0052

	r/%
	0.00007
	0.00015
	0.00020
	0.0003
	0.0005

	Co mass fraction/%
	0.00007
	0.00013
	0.00056
	0.0018
	0.0035

	r/%
	0.00004
	0.00006
	0.00010
	0.0002
	0.0003

	Si mass fraction/%
	0.00009
	0.00015
	0.00054
	0.0014
	0.0034

	r/%
	0.00006
	0.00008
	0.00016
	0.0002
	0.0004

	Mn mass fraction/%
	0.00005
	0.00012
	0.00042
	0.0011
	0.0027

	r/%
	0.00004
	0.00006
	0.00010
	0.0002
	0.0004


Note: The data in the table are the repeatability limits obtained by preparation of chips (6.1)

9.2 Reproducibility

Within the average range given below, the absolute difference between the two independent test results obtained under the reproducibility condition does not exceed the reproducibility limit (R), and the reproducibility limit (R) does not exceed 5%. The reproducibility limit (R) is obtained by linear interpolation or extrapolation method according to the data in Table 3.

Table 3 reproducibility limit
	As mass fraction/%
	0.00006
	0.00014
	0.00057
	0.0018
	0.0038

	R /%
	0.00005
	0.00008
	0.00013
	0.0003
	0.0006

	Bi mass fraction/%
	0.00004
	0.00010
	0.00014
	0.00059
	0.0012

	R /%
	0.00004
	0.00006
	0.00009
	0.00016
	0.0003

	Se mass fraction/%
	0.00006
	0.00011
	0.00034
	0.00087
	0.0012

	R /%
	0.00006
	0.00009
	0.00013
	0.00022
	0.0003

	Fe mass fraction/%
	0.00010
	0.00016
	0.00066
	0.0024
	0.0054

	R /%
	0.00008
	0.00011
	0.00016
	0.0004
	0.0006

	Sn mass fraction/%
	0.00009
	0.00043
	0.00055
	0.0012
	0.0026

	R /%
	0.00006
	0.00012
	0.00016
	0.0003
	0.0005

	Pb mass fraction/%
	0.00010
	0.00016
	0.00055
	0.0021
	0.0044

	R /%
	0.00008
	0.00014
	0.00024
	0.0004
	0.0006

	Cr mass fraction/%
	0.00006
	0.00010
	0.00046
	0.0012
	0.0032

	R /%
	0.00005
	0.00010
	0.00016
	0.0003
	0.0004

	Cd mass fraction/%
	0.00009
	0.00015
	0.00046
	0.0012
	0.0030

	R /%
	0.00006
	0.00007
	0.00012
	0.0003
	0.0004

	P mass fraction/%
	0.00005
	0.00015
	0.00085
	0.0026
	0.0056

	R /%
	0.00004
	0.00007
	0.00016
	0.0004
	0.0007

	Sb mass fraction/%
	0.00007
	0.00014
	0.00028
	0.0015
	0.0031

	R /%
	0.00005
	0.00010
	0.00013
	0.0003
	0.0005

	S mass fraction/%
	0.00021
	0.00032
	0.0019
	0.0039
	0.0082

	R /%
	0.00012
	0.00018
	0.0004
	0.0007
	0.0010

	Te mass fraction/%
	0.00007
	0.00015
	0.00041
	0.0011
	0.0038

	R /%
	0.00007
	0.00012
	0.00018
	0.0003
	0.0005

	Ag mass fraction/%
	0.00018
	0.00047
	0.0011
	0.0030
	0.0053

	R /%
	0.00010
	0.00012
	0.0003
	0.0006
	0.0008

	Ni mass fraction/%
	0.00009
	0.00021
	0.00061
	0.0023
	0.0060

	R /%
	0.00006
	0.00010
	0.00020
	0.0004
	0.0006

	Zn mass fraction/%
	0.00014
	0.00060
	0.00093
	0.0026
	0.0052

	R /%
	0.00008
	0.00016
	0.00022
	0.0004
	0.0006

	Co mass fraction/%
	0.00007
	0.00013
	0.00056
	0.0018
	0.0035

	R /%
	0.00006
	0.00008
	0.00014
	0.0003
	0.0004

	Si mass fraction/%
	0.00009
	0.00015
	0.00054
	0.0014
	0.0034

	R /%
	0.00008
	0.00010
	0.00018
	0.0003
	0.0005

	Mn mass fraction/%
	0.00005
	0.00012
	0.00042
	0.0011
	0.0027

	R /%
	0.00005
	0.00007
	0.00012
	0.0003
	0.0005


Note: The data in the table are the reproducibility limits obtained by preparation of chips (6.1)

10 Test report

This chapter specifies the contents of the test report. At least the following aspects should be given:

——Sampling;

——Standards used (YS/T 464-20XX);

——Analysis results and their representations;

——Differences from basic analysis steps;

——Abnormal phenomena observed in the determination;

——The date of test.

ANNEXES A

(Informative Annex)

Optical Emission Spectrometer is used for the determination of elemental sulfur, silver, arsenic, antimony, bismuth, selenium, tellurium, lead, zinc, iron, nickel, silicon, manganese, cadmium, chromium, cobalt, tin and phosphorus in cathode copper. The performance indexes and working parameters of the optical system are shown in tables A.1, A.2 and A.3.

table A.1
	Analytical Element
	Wavelength/nm
	internal standard line
	Analytical Element
	Wavelength/nm
	internal standard line

	S
	180.731
	Bg s
	Fe
	371.994
	Cu1 s

	Ag
	338.289
	Cu1 s
	Ni
	361.939
	Cu1 s

	As
	189.042
	Bg s
	Si
	288.160
	Cu1 s

	Sb
	206.833
	Bg s
	Mn
	403.449
	Cu1 s

	Bi
	306.772
	Cu1 s
	Cd
	228.802
	Bg1 s

	Se
	196.090
	Bg s
	Cr
	357.869
	Cu1 s

	Te
	185.720
	Bg s
	Co
	345.351
	Cu1 s

	Pb
	283.307
	Cu1 s
	Cu1
	296.117
	

	Zn
	334.502
	Cu1 s
	Bg
	171.090
	

	Sn
	175.790
	Bg s
	Bg1
	231.450
	

	P
	178.287
	Bg s
	
	
	


table A.2

	Optical System
	Grating Focal
	Grating Line
	Read-Out System
	Wavelength Range

	Paschen-Runge mounting
	≥750mm
	≥2160lines/mm
	Time Resolved Spectroscopy (TRS)system
	120-850nm


table A.3
	Parameter 
	Time/S
	Voltage/V

	Argon washing
	10
	/

	Pre excitation
	10
	25

	Spark excitation
	10
	25

	Excitation delay
	0
	/

	Fatigue lamp settings
	/
	0
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