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Foreword
This Standard is drafted in accordance with the rules given in the GB/T 1.1-2009. 
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 condiderde authoritative.
In this standard, Cu-CATH-1 is identical with  EN 1978: the limit of impurity of Cu-CATH-1 in 1998 Copper and Copper Alloys-Copper cathodes. Cu-CATH-2 is revised to use the limit of impurity of Grade2A in ASTM B115-00 (R2004) Electrolytic Copper Cathode; Cu-CATH-3 is revised to use the limit of impurity of Cu-CATH-2 in EN1978:1998 Copper and Copper Alloys.
This standard has the following differences compared with EN1978:1998 and ASTM B115-00 (R2004): 
― The limit of bismuth (Bi) in Cu-CATH-2 is 0.0005%, which is higher than that in Grade2A specified by ASTM B115-00 (R2004) (which is 0.0003%). The limit of lead (Pb) in Cu-CATH-2 is 0.002%, while the limit of lead (Pb) in Grade2A is 0.0040%. The contents of selenium, tellurium and silver are not considered, and the limit of phosphorus is added. The indicators of other limits are the same.  
―In Cu-CATH-3, the limits of bismuth (Bi) and lead (Pb) are equivalent to those in Cu-CATH-2 in EN1978:1998; and the limit of silver is equivalent to that in Cu-CATH-1. 
This Standard replaces the GB/T 467-1997 Copper Cathode in whole. The following main changes have been made with respect to the original standard: 
―A grade of Cu-CATH-3 is added; 
―Provisions on indicators of physical property and mass resistivity are added; 
―Surface quality is uniformly specified; 
―YS/T 464 Methods for  Analytical of Copper Cathode-the Optical Emission Spectrometry is added;

― Sampling and sample preparation methods for copper cathode are added.  
This standard was prepared by the State Administration of China for Standardization of Nonferrous Metals（SAC/TC 243）.

This standard replaces the previous editions are as follows:
— GB/T 467-1997;

— GB/T 13585-1992;

— GB/T 467-1982.
Copper Cathode
1 
Scope
This Standard specifies the requirement test method, inspection rules, marks, packaging, transportation, storage, and the quality certificate and contract (or purchase order) for copper cathode, etc. 
This Standard is applicable to copper cathode produced with electrolytic refining process or electrolytic deposition process, which is often used for re-melting.  
2 
Normative Reference 

The following referenced documents are indispensable for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document(including any amendments) applies.
GB/T 351
      Metallic Materials - Resistivity Measurement Method
GB/T 5121 (all parts)
     Methods for Chemical Analysis of Copper and Copper Alloys
GB/T 8170
     Rules of Rounding Off for Numerical Values Expression and Judgment of Limiting Values
YS/T 464
     Methods for Analysis of Copper Cathode-the Optical Emission Spectrometry
3
 Requirements  
3.1
 Product Classification 
Copper cathode is classified into three designations by chemical composition: Cu-CATH-1, Cu-CATH-2 and Cu-CATH-3. 
3.2  Chemical Composition 
3.2.1  The chemical composition of Cu-CATH-1 as specified in Table 1; the chemical composition of Cu-CATH-2 as specified in Table 2; and the chemical composition of Cu-CATH-3 as specified in Table 3.   
                Table 1    Chemical composition of Cu-CATH-1 (mass fraction)           /%
	Element Group 
	Impurity Element
	Content

no greater than
	Total content of element group

no greater than

	1
	Se
	0.00020
	0.00030
	0.0003

	
	Te
	0.00020
	
	

	
	Bi
	0.00020
	
	

	2
	Cr
	-
	0.0015

	
	Mn
	-
	

	
	Sb
	0.0004
	

	
	Cd
	-
	

	
	As
	0.0005
	

	
	P
	-
	

	3
	Pb
	0.0005
	0.0005

	4
	S
	0.0015
	0.0015

	5
	Sn
	-
	0.0020

	
	Ni
	-
	

	
	Fe
	0.0010 
	

	
	Si
	-
	

	
	Zn
	-
	

	
	Co
	-
	

	6
	Ag
	0.0025
	0.0025

	     Total content of impurity elements listed in the table
	0.0065


  Table 2    Chemical composition of Cu-CATH-2 (mass fraction)           /%
	Cu+Ag

No less than
	Content of impurities, no greater than

	
	As
	Sb
	Bi
	Fe
	Pb
	Sn
	Ni
	Zn
	S
	P

	99.95
	0.0015
	0.0015
	0.0005
	0.0025
	0.002
	0.0010
	0.0020
	0.002
	0.0025
	0.001

	Remark 1: The Supplier should measure the content of copper, silver, arsenic, antimony, bismuth in Cu-CATH-2, and should ensure that other impurities meet the requirements of this standard.  
Remark 2: The copper content in this table is directly measured. 


            Table 3   Chemical composition of Cu-CATH-3(mass fraction)           /%

	Cu, No less than
	Content of impurities, no greater than

	
	Bi
	Pb
	Ag
	Total content 

	99.90
	0.0005
	0.005
	0.025
	0.03

	Remark: The copper content in this table is directly measured. 


3.2.2  If the purchaser has special requirements on oxygen content in the product, the supplier and purchaser should negotiate it.  
3.3 Physical Properties  

If the purchaser has special requirements on electrical properties and indicates them in the contract, a test on mass resistivity may be made. 
The mass resistivity of Cu-CATH-1 is no greater than 0.15176 Ω•g/m2, while the mass resistivity of Cu-CATH-2 and Cu-CATH-3 is no greater than 0.15328 Ω•g/m2. 
3.4
Surface Quality  
3.4.1  The surface of copper cathode should be clean and free from foreign impurities such as dirt, oily stain, and electrolytic residue. 
3.4.2  On the surface of copper cathode (including the lifting lug), the total area of green attachment should not be greater than 1% of the one -side area. 
3.4.3  Any copper cathode with its surface having a dark green layer due to the action of damp air should not be deemed as a rejected product. 
3.4.4  The copper cathode should have no petal-shaped or branch-like grains (allowed to be trimmed) on its surface or edges.  
3.4.5  The total area of round intensive grains more than 5 mm high above the surface of Copper cathode should not be greater than 10% of the one-side area (allowed to be trimmed), 
3.5
Other Requirements  
3.5.1  Copper cathode should be supplied in a whole block. The purchaser may negotiate with the supplier if he/she has special requirements.
3.5.2  Copper cathode blocks should be able to withstand common loading/unloading without brittle fracture.  
4
Test Method 

4.1  The analysis of chemical composition of copper cathode should be made according to GB/T5121 and YS/T464. The arbitration method should be subject to GB/T 5121. 
4.2  Mass resistivity analysis of copper cathode should be made according to GB/T 351. 
4.3  The surface quality should be inspected by visual inspection. 
5
Inspection Rules 

5.1 Inspection and Acceptance
5.1.1  The product should be inspected by the supplier’s technical supervision department, so as to ensure that the product quality meets the requirements of this standard or contract (or purchase order). The quality certificate should be completed. 
5.1.2  The purchaser may make quality inspection on received products. In case the inspection result does not comply with this standard, the purchaser may notify it to the supplier within 30 days after receiving the products, and the supplier and the purchaser should negotiate to settle it. If arbitration is needed, the sampling for arbitration should be made jointly by the purchaser and the supplier in the purchaser’s premises. 
5.2
Lot 

The products should be submitted for test in lot. Each lot should consist of copper cathode produced on the same day, from the same circulating system and the same designation. The weight of each lot should not be greater than 500 t.    
5.3
  Sampling and Sample Preparation Methods of Copper Cathode
5.3.1  Production Sampling Method 
Copper cathode can be sampled by a drilling machine or by a punching machine. 
a)  Take a bundle (1 to 3 blocks) out of every 10 to 15 bundles from this lot of copper cathode, and take 10 points on each block, where 9 points forming a complete 3X3 chessboard determinant, and 1 point locating on the edge. Different 4 edges formed by every 4 bundles should all be taken. 
b)  Use a drill bit with a diameter of 10 mm-20 mm. In a rectangle 100 mm away from the periphery of copper cathode, arrange several drill holes in chessboard determinant. In drilling, no lubricant should be used.
The drill speed should be such that the sample will not be oxidized. 
c)  In sampling, the surface should be clean. The outer skin should not be removed. The sample should be drilled through. Put all the obtained drilling cuttings through a 40-mesh (420 μm) screen. Use a magnet to remove iron brought in during processing from the cuttings below the screen. Weight the cuttings above and below the screen. Take no less than 600 g of it and divide it evenly into 3 parts: one for analysis by the supplier; one for analysis by the purchaser, and one for backup. 
5.3.2
Arbitration Sampling Method 
5.3.2.1  Select randomly 24 bundles from each lot of copper cathode, and then select randomly one block from each bundle. Number them with natural number.

5.3.2.2  Perpendicularly and evenly divide each numbered block of copper cathode into 24 bars (including the lifting lug), and number them with natural number from left to right. Then, select the bar with corresponding number to the number of each block. That it to say, the first bar cut from the first block, the second bar cut from the second block, the third bar cut from the third block, and so on. 
5.3.2.3  In room temperature, cut the selected 24 bars into appropriate small pieces. Soak them in 10% hydrochloric acid solution for 15 minutes, and then wash them thoroughly with de-ionized water to remove all foreign dirt, and then dry them (to avoid oxidation). 
5.3.2.4  Take some copper cathode from this lot and place them in a covered graphite crucible for melting. Then empty the melt.  
5.3.2.5  According to the volume of the graphite crucible (5.3.2.4), melt the washed small pieces of samples (5.3.2.3) with one of the following methods. 
a) Place the washed samples in a graphite crucible, then heat and melt them in a induction furnace or resistor furnace under the protection of inert gases. Use a graphite rod to thoroughly mix the melt. Then pour the melt into a graphite die orderly to cast into 3 sample ingots with appropriate size.  

b) In case the volume of the graphite crucible is not big enough, the washed samples may be divided into two or more groups and then repeat the process of a). 
5.3.2.6  Avoid oxygen intrusion during melt-pouring.
5.3.2.7  After removing the outer skin of the sample ingot, sample by drilling, milling or saw cutting with hard alloy cutter (overheating should be prevented so as to avoid oxidation). Obtain fines weighing more than 600 g. Carefully mix these fines evenly. Use a magnet to remove all irons which might be bought in during the processing. After that, divide the sample with iron removed into 4 parts (each weighing at least 150 g): one for analysis by the supplier, one for analysis by the purchaser, one for analysis for arbitration, and one for backup.  
5.4  Judgment of Inspection Results 
5.4.1  The value of inspection results should be rounded off and judged according to GB/T 8170. 
5.4.2  In case the chemical composition or physical properties do not comply with this standard or contract (or purchase order), this lot should be judged as unacceptable. 
5.4.3  In case the inspection result of surface quality does not conform to this standard or contract (or purchase order), this block should be judged as unacceptable.  
6  Sign, Packaging, Transportation, Storage and Quality Certificate
6.1  Copper cathode should be packed with non-polluting and high-strength materials into bundles which are easy to be handled. Upon agreement between the supplier and the purchaser, copper cathode may not be packed. 
6.2  Each bundle of copper cathode must be attached with clear mark and specification: 

a)  Identification of the manufacturer; 
b)  Product name and designation; 
c)  Lot number and weight.

6.3  Transportation and Storage
During the process of transportation and storage, the product should not be contaminated. 
6.4  Each lot of copper cathode should be accompanied with quality certificate and indicate:  
a) The name and address of the manufacturer; 
b) Product name and designation; 
c) Lot number; 
d) Number of packages and lots; 
e) Analysis and inspection results and the seal of the technical supervision department; 
f) Number of this standard;  
g) Date of manufacture. 
7  Content of contract (or purchase order)

The purchase order of products listed in this standard should include the following information: 
a) Product name and designation; 
b) Quantity; 
c) Special requirements on oxygen content and mass resistivity; 
d) Requirements on packaging; 
e) Number of this standard; 
f) Others. 
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