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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 replaces the GB/T 20424—2006 The  specification for  limit  on

harmful element content of the heavy metal concentrates products in whole. The technical deviations have been made with respect to the GB/T 20424—2006.
a) The terms and definitions of some concentrates were modified and definition of antimony concentrates was added (see Clause 3, Clause 3 of the 2006 edition);

b) The limit value of As in lead concentrate was modified from 0.70% to 0.60%; and the limit values of Cd and Tl in lead concentrate were added as 0.40% and 0.02% respectively (see 4.2, 4.2 of the 2006 edition);

c) The limit values of As and Cd in zinc concentrate were modified, As was modified from 0.60% to 0.50% and Cd was modified from 0.30% to 0.50%; the limit value of Tl in zinc concentrate was added as 0.02% (see 4.3, 4.3 of the 2006 edition);

d) The limit value of Tl in lead and zinc bulk concentrate was added as 0.02% (see 4.4);

e) The limit values of Pb and As in tin concentrate were modified, Pb was modified from 0.50% to 0.40% and As was modified from 2.50% to 2.00% (see 4.5, 4.5 of the 2006 edition);

f) The limit values of Pb and As in cobalt concentrate were modified from 0.10% to 0.08%, the limit values of Cd in cobalt concentrate was added as 0.05% (see 4.7, 4.7 of the 2006 edition);

g) The limit values of As, Cd and Hg elements in antimony concentrate were added as 0.60%, 0.0050% and 0.0050%, respectively (see 4.8);

h) The test method of Hg in lead concentrate was modified and the determination methods of Cd and Tl were added(see 5.2, 5.2 of the 2006 edition);

i) The test method of Tl in zinc concentrate was added (see 5.3);

j) The test method of Tl in lead and zinc bulk concentrate was added (see 5.4);

k）The test method of Cr in cobalt concentrate was added(see 5.7);

l) The test methods of harmful elements in antimony concentrate were added (see 5.8);

m）The inspection rule of antimony concentrate was added(see Chapter 6).

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）.
The previous editions of this standard are as follows:
——First released as GB 20424-2006 in 2006；

——Changed from GB 20424-2006 to GB/T 20424-2006 in 2017；

——This is the first revision.
The specification for limit on harmful element content of the heavy nonferrous metal concentrates products

 1  Scope
This  document  specifies  the  limit  values on  the  content  of  harmful  elements  in  heavy  nonferrous metal concentrates products and their determination methods.

This document is applicable to heavy nonferrous metal concentrates products.
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 1819.4  Methods for chemical analysis of tin concentrates—Determination of lead content—Flame atomic absorption spectrometric method and EDTA titrimetric method
GB/T 1819.5  Methods for chemical analysis of tin concentrates--Determination of arsenic content--The molybdoantimonyarsenate blue spectrophotometric method and the distillation-iodimetric titrimetric method
GB/T 1819.17  Methods for chemical analysis of tin concentrates—Part 17：Determination of mercury content—Atomic fluorescence spectrometric method
GB/T 3884.5  Methods for chemical analysis of copper concentrates—Part 5: Determination of fluoride content—Ion selective electrode method
GB/T 3884.6  Methods for chemical analysis of copper concentrates - Part 6: Determination of lead,zinc,cadmium and nickel content—Flame atomic absorption spectrometry method
GB/T 3884.7  Methods for chemical analysis of copper concentrates—Part 7: Determination of lead content—Na2EDTA titration method
GB/T 3884.9  Methods for chemical analysis of copper concentrates—Part 9: Determination of arsenic and bismuth contents—Hydride generation- atomic fluorescence spectrometry method, the potassium bromate titration method and the silver diethyl dithiocarbamate photometric mothod
GB/T 3884.11 Methods for chemical analysis of copper concentrates-Determination of mercury content—Cold atomic absorption spectrometric method
GB/T 8151.7  Methods for chemical analysis of zinc concentrates—Part 7： Determination of arsenic content—Hydride generation-atomic fluorescence spectrometry and the potassium bromate titrimetric method  

GB/T 8151.8 Methods for chemical analysis of zinc concentrates—Part 8： Determination of cadmium content—The flame atomic absorption spectrometric method 

GB/T 8151.15 Methods for chemical analysis of zinc concentrates—Determination of mercury content—Atomic fluorescence spectrometry method
GB/T 8151.21  Methods for chemical analysis of zinc concentrates—Part 21：Determination of thallium content—Inductively coupled plasma mass spectrometry and inductively coupled plasma-atomic emission spectrometry
GB/T 8152.5  Methods for chemical analysis of lead concentrates―Determination of arsenic content―Atomic fluorescence spectrometer method
GB/T 8152.11  Methods for chemical analysis of lead concentrates—Part 11: Determination of mercury content—Atomic fluorescence spectrometry and direct mercury determining with solid injection method
GB/T 8152.12  Methods for chemical analysis of lead concentrates―Determination of cadmium content―Flame atomic absorption spectrometric method
GB/T 8152.13  Methods for chemical analysis of lead concentrates—Part 13：Determination of thallium content—Inductively coupled plasma mass spectrometry and inductively coupled plasma-atomic emission spectrometry
YS/T 301  Cobalt concentrate
YS/T 318  Copper concentrate
YS/T 319  Lead concentrate
YS/T 320  Zinc concentrate
YS/T 339  Tin concentrate
YS/T 340  Nickel concentrate
YS/T 385  Antimony concentrate
YS/T 452  Lead and zinc bulk concentrate
YS/T 461.4 
Methods for chemical analysis of lead and zinc bulk concentrates—Part 4: Determination of arsenic content—Iodimetricic method and atomic fluorescence spectrometry
YS/T 461.6 
Methods for chemical analysis of lead zinc bulk concentrates―Part 6: Determination of mercury content―Atomic fluorescence spectrometry and direct mercury analysis with solid injection method
YS/T 461.7 
Methods for chemical analysis of lead zinc bulk concentrates―Part 7: Determination of cadmium content―Flame atomic absorption spectrometry
YS/T 461.12 Methods for chemical analysis of lead zinc bulk concentrates―Part 7: Determination of thallium content―Inductively coupled plasma mass spectrometry and inductively coupled plasma-atomic emission spectrometry
YS/T 472.1  Methods for chemical analysis of nickel concentrates and cobalt sulfide    concentrates—Determination of cadmium content—Flame atomic absorption spectrometry
YS/T 472.2  Methods for chemical analysis of nickel concentrates and cobalt sulfide    concentrates—Determination of chromium content—Flame atomic absorption spectrometry
YS/T 472.3  Methods for chemical analysis of nickel concentrates and cobalt sulfide    concentrates—Determination of mercury content—Hydride generation-atomic fluorescence spectrometry
YS/T 472.4  Methods for chemical analysis of nickel concentrates and cobalt sulfide    concentrates—Determination of lead content—Flame atomic absorption spectrometry

YS/T 472.5 Methods for chemical analysis of nickel concentrates and cobalt sulfide    concentrates—Determination of arsenic content—Hydride generation-atomic fluorescence spectrometry 

YS/T 556.2  Methods for chemical analysis of antimony concentrates—Part 2: Determination of arsenic content—Potassium bromate titration method
YS/T 556.7  Methods for chemical analysis of antimony concentrates—Part 7: Determination of mercury content—Atomic fluorescence spectrometry
YS/T 556.11 Methods for chemical analysis of antimony concentrates―Part 11: Determination of cadmium―Flame atomic absorption spectrometric method
YS/T 556.16 Methods for chemical analysis of antimony concentrates―Part 16: Determination of lead, zinc, copper, cadmium, nickel contents―Inductively coupled plasma atomic emission spectrometry
3  Terms and definitions 

For the purposes of this document, the following terms and definitions apply.

3.1 

heavy nonferrous metal concentrates

The general appellation for heavy metal concentrates of nonferrous metals, generally including   copper concentrate, lead concentrate, zinc concentrate,lead and zinc bulk concentrate, tin concentrate, nickel concentrate, cobalt concentrate, antimony concentrate and etc.

3.2

harmful  elements

The  elements with obvious toxicity to the human body and obvious pollution to the environment, such as Pb, Hg, Cd, As, Tl, F,etc.
3.3

copper concentrate

The concentrate used for copper smelting, which is obtained by mineral processing such  as floating or other methods from copper ores, its copper content is not less than 13%.

3.4

lead concentrate

The concentrate used for lead smelting, which is obtained by mineral processing such  as floating or other methods from lead ores, its lead content is not less than 45%.
3.5

zinc concentrate

The concentrate used for zinc smelting, which is obtained by mineral processing such as floating or other method from zinc ores, its zinc content is not less than 40%.
3.6

lead and zinc bulk concentrate

The concentrate used for lead and zinc smelting, which is obtained by mineral processing such as floating  or other methods from lead and zinc ores. The lead content is not less than 14%, and the zinc content is not less than 28%, The total lead and zinc contents is not less than 45%. The particle size does not exceed 100 μm,

3.7

tin   concentrate

The concentrate used for tin smelting, which is obtained by mineral processing such as floating or other method from tin ores, the tin content is not less than 40% The particle size shall not not be bigger than 3mm and the amount of less than 0.074mm does not exceed 30%.

3.8

nickel concentrate

The concentrate used for nickel smelting, which is obtained by mineral processing such as floating or other method from nickel ores, the nickel content is not less than 5.0% and the amount of less than 0.074mm does not exceed 30%.

3.9

cobalt concentrate

The concentrate used for cobalt and cobalt oxide smelting, which is obtained by mineral processing such as floating or other method from cobalt ores, the cobalt content is not less than 5.0%. The particle size shall not exceed 0.175mm.

3.10
antimony concentrate

The concentrate used for antimony products producing, which is obtained by mineral processing such as floating or other method from antimony ores, the antimony content is not less than 20% .For powder concentrate, the amount of less than 74μm shall be more than 60%, and for block concentrate, the particle size shall be in the range of 25 mm to 150 mm.

4  Requirements  
4.1 Copper concentrate

The content of harmful elements in copper concentrate shall comply with the requirements of Table 1.

Table 1—Limit values of harmful elements in copper concentrate

	Harmful elements
	Pb
	As
	F
	Cd
	Hg

	Mass fraction, max.%
	6.0
	0.50
	0.10
	0.05
	0.01


4.2 Lead concentrate
The content of harmful elements in lead concentrate shall comply with the requirements of Table 2.

Table 2—Limit values of harmful elements in lead concentrate
	Harmful elements
	As
	Hg
	Cd
	Tl

	Mass fraction, max.%
	0.60
	0.05
	0.40
	0.02


4.3 Zinc concentrate
The content of harmful elements in zinc concentrate shall comply with the requirements of Table 3.

Table3—Limit values of harmful elements in zinc concentrate
	Harmful elements
	As
	Cd
	Hg
	Tl

	Mass fraction, max.%
	0.50
	0.50
	0.06
	0.02


4.4 Lead and zinc bulk concentrate
The content of harmful elements in lead and zinc bulk concentrate shall comply with the requirements of Table 4.
Table 4—Limit values of harmful elements in lead and zinc bulk concentrate
	Harmful elements
	As
	Cd
	Hg
	Tl

	Mass fraction, max.%
	0.45
	0.40
	0.05
	0.02


4.5 Tin concentrate
The content of harmful elements in tin concentrate shall comply with the requirements of Table 5.

Table 5—Limit values of harmful elements in tin concentrate
	Harmful elements
	Pb
	As
	Hg

	Mass fraction, max.%
	0.40
	2.00
	0.05


4.6 Nickel concentrate
The content of harmful elements in nickel concentrate shall comply with the requirements of Table 6.

Table 6—Limit values of harmful elements in nickel concentrate
	Harmful elements
	Pb
	As
	Cd
	Hg

	Mass fraction, max.%
	0.10
	0.50
	0.05
	0.001


4.7 Cobalt concentrate
The content of harmful elements in cobalt concentrate shall comply with the requirements of Table 7.

Table 7—Limit values of harmful elements in cobalt concentrate
	Harmful elements
	Pb
	As
	Cd
	Hg
	Cr

	Mass fraction, max.%
	0.08
	0.08
	0.05
	0.001
	0.05


4.8 Antimony concentrate
The content of harmful elements in antimony concentrate shall comply with the requirements of Table 8.

Table 8—Limit values of harmful elements in antimony concentrate
	Harmful elements
	As
	Cd
	Hg

	Mass fraction, max.%
	0.60
	0.0050
	0.0050


5 Test methods

5.1  Copper concentrate

The arbitration methods for chemical analysis of Pb, As, F, Cd and Hg elements in copper concentrate are carried out in accordance with the requirements of GB/T 3884.7, GB/T 3884.9, GB/T 3884.5, GB/T 3884.6 and GB/T 3884.11, respectively.

5.2  Lead concentrate

The arbitration methods for chemical analysis of As, Hg, Cd and Tl elements in lead concentrate are carried out in accordance with the requirements of GB/T 8152.5, GB/T 8152.11, GB/T 8152.12 and GB/T 8152.13, respectively.

5.3  Zinc concentrate

The arbitration methods for chemical analysis of Cd, As, Hg, and Tl elements in zinc concentrate are carried out in accordance with the requirements of GB/T 8151.8, GB/T 8151.7, GB/T 8151.15 and GB/T 8151.21, respectively.

5.4  Lead and zinc bulk concentrate

The arbitration methods for chemical analysis of As, Cd, Hg, and Tl elements in lead and zinc bulk concentrate are carried out in accordance with the requirements of YS/T 461.4, YS/T 461.7, YS/T 461.6 and YS/T 461.12, respectively.

5.5  Tin concentrate

The arbitration methods for chemical analysis of Pb, As and Hg elements in tin concentrate are carried out in accordance with the requirements of GB/T 1819.4, GB/T 1819.5 andGB/T 1819.17, respectively.

5.6  Nickel concentrate

The arbitration methods for chemical analysis of Pb, As, Cd and Hg elements in nickel concentrate are carried out in accordance with the requirements of YS/T 472.4, YS/T 472.5, YS/T 472.1 and YS/T 472.3, respectively.

5.7  Cobalt concentrate

The arbitration methods for chemical analysis of Pb, As, Cd, Hg and Cr elements in cobalt concentrate are carried out in accordance with the requirements of YS/T 472.4, YS/T 472.5, YS/T 472.1, YS/T 472.3 and YS/T 472.2, respectively.

5.8  Antimony concentrate

The arbitration methods for chemical analysis of Pb, As, Cd and Hg elements in antimony concentrate are carried out in accordance with the requirements of YS/T 556.16, YS/T 556.2, YS/T 556.11 and YS/T 556.7, respectively.

6  Inspection rules

The inspection rules on harmful elements specified by this document in copper concentrate, lead concentrate, zinc concentrate, lead and zinc bulk concentrate, tin concentrate, nickel concentrate, cobalt concentrate and antimony concentrate are in accordance with the requirements in YS/T 318, YS/T 319, YS/T 320, YS/T 452, YS/T 339, YS/T 340, YS/T 301 and YS/T 385, respectively.

____________________________


