REACH Zinc Consortium

Common elements for drafting e-SDS related to zinc and inorganic zinc substances

Draft
Substance: zinc sulphide
1.1. Product identifier
Product name : zinc sulphide 

Product code : 
Common / Trade name :
Other : 

1.2. Relevant uses and uses advised against 
· Coloring agents, pigments
· Intermediates
· Laboratory chemicals
· Lubricants and lubricant additives
· Photosensitive agents and other photo-chemicals
· Processing aid, not otherwise listed
· Semiconductors and photovoltaic agents
· Agents adsorbing and absorbing gases or liquids
· Anti-set off and adhesive agents
· Biocide substances
See section 16 for a complete list of uses for which a Generic Exposure Scenario (GES) is provided as annex

· No uses advised against

1.3. Details on the supplier of the SDS
1.4. Emergency telephone number: (EM): give the number of the company (+ working hours) and emergency number in the country of destination. 
Section 2: Hazard identification
2.1. Classification of the substance 

2.1.1. Classification according to Regulation (EC) Nr 1272/2008 (CLP/GHS)
Not classified
2.1.2. Classification according to Directive 67/548/EEC (DSD):

Not classified
2.2. Labelling

2.2.1. Labeling according to Regulation (EC) No 1272/2008 (CLP/GHS)

Hazard pictogram:
none
Signal word: 

No signal word
Hazard statements:
none
Precautionary statements: 

none
2.2.2. Labeling according to Directive 67/548/EEC (DSD):
Hazard statements:
R-phrases:
none
Precautionary statements: 

S-phrases:
none

2.3. other hazards
Substance meets the criteria for PBT according to Regulation (EC) 1907/2006, Annex XIII

· No
Substance meets the criteria for vPvB according to Regulation (EC) No. 1907/2006, Annex XIII: 
· No
Section 3: Composition/Information on ingredients

Note: the information below is given to define the substance in the CSR. Can be adapted to company-specific information, if appropriate.
Degree of purity: > 97.0 — < 99.0 % (w/w)
Constituents

	Constituent
	Typical concentration
	Concentration range
	Remarks

	zinc sulphide
EC no.: 215-251-3
	ca. 98.0 % (w/w)
	 
	 


Impurities

	Impurity
	Typical concentration
	Concentration range
	Remarks

	barium sulfate
EC no.: 231-784-4
	 
	> 1.0 — < 2.0 % (w/w)
	 

	zinc oxide
EC no.: 215-222-5
	ca. 0.2 % (w/w)
	 > 0.15 — < 0.25 % (w/w)
	 

	cobalt sulfide
EC no.: 215-273-3
	 
	> 300.0 — < 400.0 ppm
	As a process aid for the achievement of a smooth and even precipitation and cristallisation process a small amount of Cobalt Sulfate is added to the starting materials. In the presence of Sodium Sulfide, Cobalt Sulfide is formed and precipitated simultaneously together with the Zinc Sulfide. ZnSO4 + Na2S -- ZnS + Na2SO4 CoSO4 + Na2S -- CoxSy + Na2SO4 . The precipitate is filtered and washed thoroughly for purification. Cobalt Sulfide is poorly soluble and partly enclosed by the Zinc Sulfide. A concentration of approx 300 – 400 ppm remains as an impurity in the Zinc Sulfide. According to further testing the Cobalt shows extremely low solubility and in consequence low bioavailability. Therefore this impurity is not relevant for the classification and labeling of the substance.


Section  4 : First Aid Measures
4.1. Description of first aid measures
REACH Annex II: This section of the safety data sheet shall describe the initial care in such a way that it can be understood and given by an untrained responder without the use of sophisticated equipment and without the availability of a wide selection of medications. If medical attention is required, the instructions shall state this, including its urgency.

Note: In addition to the information contained in the old MSDS format, sections 4.2 and 4.3 are now required. Information is to be specified by companies on the basis of their former SDS and ECHA guidance.
4.2. most important symptoms and effects, both acute and delayed

4.3. indication of any immediate medical attention and special treatment needed

Section 5. fire fighting measures
REACH Annex II : This section of the safety data sheet shall describe the requirements for fighting a fire caused by the substance or mixture, or arising in its vicinity

Section 6. accidental release measures: 
REACH Annex II : This section of the safety data sheet shall recommend the appropriate response to spills, leaks, or releases, to prevent or minimise the adverse effects on persons, property and the environment. It shall distinguish between responses to large and small spills, in cases where the spill volume has a significant impact on the hazard. If the procedures for containment and recovery indicate that different practices are required, these shall be indicated in the safety data sheet
EM: The text in Section 6 can be copied from IUCLID Section 11, so as to encourage members to be consistent. 

Information is to be specified by companies on the basis of their former SDS and ECHA guidance.
Section 7: Handling and storage

REACh Annex II : This section of the safety data sheet shall provide advice on safe handling practices. It shall emphasise precautions that are appropriate to the identified uses referred to under subsection 1.2 and to the unique properties of the substance or mixture. 

Information in this section of the safety data sheet shall relate to the protection of human health, safety and the environment. It shall assist the employer in devising suitable working procedures and organisational measures according to Article 5 of Directive 98/24/EC and Article 5 of Directive 2004/37/EC of the European Parliament and of the Council. 

Where a chemical safety report is required, the information in this section of the safety data sheet shall be consistent with the information given for the identified uses in the chemical safety report and the exposure scenarios showing control of risk from the chemical safety report set out in the annex to the safety data sheet. 

Section 8: Exposure Controls/Personal Protection

REACH Annex II: This section of the safety data sheet shall describe the applicable occupational exposure limits and necessary risk management measures. 

Where a chemical safety report is required, the information in this section of the safety data sheet shall be consistent with the information given for the identified uses in the chemical safety report and the exposure scenarios showing control of risk from the chemical safety report set out in the annex to the safety data sheet.
Note: a list of existing national OELs in different countries is given below, cfr CSR. These OELs are largely corresponding to the DNELs derived under REACH. For member states where no OEL is available, reference can be made to these DNELs. It is emphasised that different OELs (and DNELs) are to be applied for readily soluble zinc substances and slightly soluble (including insoluble) substances on resp. 
OELs for ZnCl2 – group: soluble zinc compounds 

(e.g.: ZnCl2 - ZnSO4 - Zn(H2PO4)2 - ZnCl2/2NH4Cl - ZnCl2/3NH4Cl)
	Country/organisation
	8 hour-TWA

mg/m3
	15 min-STEL

mg/m3
	References

	USA
	1
	2
	ACGIH (1991)

	The Netherlands
	1
	
	SZW (1997)

	UK
	1
	2 a)
	HSE (1998)

	Sweden
	1b)
	
	National Board of Occupational Safety and Health,

Sweden (1993)

	Denmark
	0.5
	
	Arbejdstilsynet, 1992


a) This value is a 10 minutes-STEL

b) This TWA is determined for dust

OELs for ZnO – group: “slightly soluble / insoluble Zn compounds” 

(e.g.: ZnO - Zn(OH)2 - Zn3(PO4)2 - ZnCO3 - Zn metal – ZnS)
	Country/organisation
	8 hour-TWA

mg/m3
	15 min-STEL

mg/m3
	References

	USA
	5 (fumes)

10 (dust)
	10 (fumes)

(ceiling)
	ACGIH (1991) (guidance values)

	USA
	5 (fumes)

15 (dust; total)

5 (dust; respirable)
	
	OSHA (1989) (legal limit values)

	The Netherlands
	5 (fumes)
	
	SZW (1997)

	Germany
	5 (fumes)

6 (dust)
	
	DFG (1997)

	UK
	5 (fumes)

10 (dust)
	
	HSE (1998)

	Sweden
	5 (fumes)
	
	National Board of Occupational Safety and Health,

Sweden (1993)

	Denmark
	4 (fumes)

10 (dust)
	
	Arbejdstilsynet (1992)


The DNELs for inhalation derived under REACH for both groups are: (Inhalable fraction – Workers)
· DNELinhal soluble Zn (worker) = 1 mg Zn/m3;

· DNELinhal insoluble Zn (worker) = 5 mg Zn/m3;

8.1.2 EM: information on currently recommended monitoring procedures should be added

8.2 exposure controls: 
Note: reference is made below to items of the GES. The companies can consider this information as complementary to the wording in existing MSDS. Information is to be specified by companies on the basis of their former SDS and ECHA guidance.
No GES developed for this substance since it is not classified

8.2.1. Appropriate engineering controls

8.2.2. Personal protection

Section 9: Physical and chemical properties:

REACH Annex II: This section of the safety data sheet shall describe the empirical data relating to the substance or mixture, if relevant. The information in this section shall be consistent with the information provided in the registration and/or in the chemical safety report where required, and with the classification of the substance or mixture
9.1. Information on basic physical and chemical properties

Overview of physico-chemical properties (from CSR). 
Note: some of these characteristics may be checked and specified if needed

	Property
	Results

	1. Appearance at 20°C and 1013 hPa

	The physical state of the substance is solid powder, its clour is white, it is odorless.

	2. odour
	odourless

	3. odour threshold
	Not applicable

	4. pH
	Not applicable

	5. Melting / freezing point
	no melting is observed

	6. Boiling point 
	Not relevant; the sample decomposes before boiling

	7. Flash point
	Not applicable to inorganic substances (Column 2 of Annex VII of REACH regulation)

	8. Evaporation rate
	Not applicable to solids

	9. Flammability
	Based on the thermogravimetric and differential scanning calorimetric measurements and mineral composition the substance has no flammability, explosiveness or auto-inflammability properties.


	10. Upper/lower flammability or explosive limits
	Not applicable


	11. Vapour pressure
	Not applicable if the melting point is above 300°C (Column 2 of Annex VII REACH regulation)
Endpoint is not relevant; the sample is salt and has negligible vapor pressure at 25 °C.

	12. Vapour density
	Not applicable

	13. Relative density
	The density of the substance is 4.16 g/cm3.

	14. Water solubility 
	The calculated solubility of ZnS is very low, 0.00045µg Zn/l (insoluble).

	15. Partition coefficient: n-octanol-water
	Not applicable if the substance is inorganic (column 2 of Annex VII of the REACH regulation)


	16. Auto-ignition temperature
	Based on the thermogravimetric and differential scanning calorimetric measurements and mineral composition the substance has no flammability, explosiveness or auto-inflammability properties.


	17. Decomposition temperature
	Not applicable

	18. Viscosity
	ZnS does not melt. Testing of viscosity on the melted liquid form is thus not possible.


	19. Explosive properties
	Based on the thermogravimetric and differential scanning calorimetric measurements and mineral composition the substance has no flammability, explosiveness or auto-inflammability properties.


	20. Granulometry
	The D50 of the substance is 0.71 µm, the D80 is <20 µm..


Section 10: Stability and Reactivity
REACh Annex II: This section of the safety data sheet shall describe the stability of the substance or mixture and the possibility of hazardous reactions occurring under certain conditions of use and also if released into the environment, including, where appropriate, a reference to the test methods used. If it is stated that a particular property does not apply or if information on a particular property is not available, the reasons shall be given.
Note: it is indicated in the ECHA guidance that repetition may occur in this section with other sections. To avoid this, reference is made to table 2 at the end of section 4.10. of the ECHA guidance; Some aspects may be relevant for powders. 

10.1. Reactivity

10.2. Chemical stability

10.3. Possibility of hazardous reactions

10.4. Conditions to avoid

10.5. Incompatible materials

10.6. Hazardous decomposition products

Section 11: Toxicological Information 
REACh Annex II: This section of the safety data sheet is meant for use primarily by medical professionals, occupational health and safety professionals and toxicologists. A concise but complete and comprehensible description of the various toxicological (health) effects and the available data used to identify those effects shall be provided, including where appropriate information on toxicokinetics, metabolism and distribution. The information in this section shall be consistent with the information provided in the registration and/or in the chemical safety report where required, and with the classification of the substance or mixture.
Acute toxicity

	Product/ingredient name
	Result
	Species
	Dose
	Exposure
	Refs

	Zinc Sulphide ( based on cross-reading from zinc oxide
	LC50 Inhalation Dusts and

mists
	Rat
	>5.7 mg/L
	4 hours
	Klimisch et al (1982)

	Zinc Sulphide
	LD50 Oral
	Rat
	15000 mg/kg
	NA
	Sachtleben Chemie GmbH (2000a)

	Zinc sulphide
based on cross-reading from zinc oxide
	LD50 Oral
	Rat
	>5000 mg/kg
	NA
	Löser (1977)


With LD50 values consistently exceeding 2,000 mg/kg bw, insoluble compounds such as, zinc sulphide (LD50 ranges between 5,000 and 15,000mg/kg bw) show low level of acute oral toxicity, not leading to classification for acute oral toxicity
Zinc sulphide (based on cross-reading from zinc oxide) is of low acute inhalation toxicity (i.e., LC50 values of > 5.7 mg/L/4hrs), not leading to classification for acute inhalation toxicity
Irritation/Corrosion

Skin: not irritant (Sachtleben Chemie GmbH 2000b and based on cross-reading from ZnO : Löser, 1977; Lansdown, 1991)
Eye: not irritant (Sachtleben Chemie GmbH 2000c and based on cross-reading from ZnO: Van Huygevoort, 1999e; Thijssen, 1978; Löser,1977)

Respiratory tract: not irritant (based on cross-reading from ZnO: Klimish et al, 1982)
Sensitization
No sensitizing effects known (based on cross-reading from ZnO: Van Huygevoort, 1999 g,h)
Germ cell mutagenicity

No biologically relevant genotoxic activity (based on cross-reading between Zn compounds; no classification for mutagenicity required) (Chemical Safety report (CSR) Zinc sulphide. 2010).
Carcinogenicity

No experimental or epidemiological evidence exists to justify classification of zinc compounds for carcinogenic activity (based on cross-reading between Zn compounds; no classification for carcinogenicity required) (Chemical Safety report (CSR) Zinc sulphide. 2010)
Reproductive toxicity

No experimental or epidemiological evidence exists to justify classification of zinc compounds for reproductive or developmental toxicity (based on cross-reading between Zn compounds; no classification for reproductive toxicity required) (Chemical Safety report (CSR) Zinc sulphide. 2010)
Specific target organ toxicity (single exposure)

No experimental or epidemiological sufficient evidence for specific target organ toxicity (single exposure) (based on cross-reading from ZnO ; no classification for target organ toxicity (single exposure: STOT-SE) required) (Heydon and Kagan, 1990; Gordon et al., 1992; Mueller and Seger, 1985 [Cited in Chemical Safety report (CSR) Zinc sulphide. 2010)]).
Specific target organ toxicity (repeated exposure)

No experimental or epidemiological sufficient evidence for specific target organ toxicity (repeated exposure) (based on cross-reading from ZnO ; no classification for specific target organ toxicity (repeated exposure: STOT-RE) required) (Lam et al, 1985, 1988; Conner et al. ,1988 [Cited in Chemical Safety report (CSR) Zinc sulphide. 2010)]).
Aspiration hazard

Not available

Section 12: Ecological Information

REACH Annex II: This section of the safety data sheet shall describe the information provided to evaluate the environmental impact of the substance or mixture where it is released to the environment. Under subsections 12.1 to 12.6 of the safety data sheet a short summary of the data shall be provided including, where available, relevant test data and clearly indicating species, media, units, test duration and test conditions. This information may assist in handling spills, and evaluating waste treatment practices, control of release, accidental release measures and transport. If it is stated that a particular property does not apply or if information on a particular property is not available, the reasons shall be indicated. 

Information on bioaccumulation, persistence and degradability shall be given, where available and appropriate, for each relevant substance in the mixture. Information shall also be provided for hazardous transformation products arising from the degradation of substances and mixtures. 

The information in this section shall be consistent with the information provided in the registration and/or in the chemical safety report where required, and with the classification of the substance or mixture
Note: there is extensive data available on the eco-toxicity of zinc and zinc compounds. The hazard of zinc and zinc compounds is determined by the Zn++ ion and the capacity of the zinc ion to be released from the substances. Therefore the ecotoxicity databases on different zinc substances can be cross-read, while taking into account solubility of the specific substances. The extensive database on aquatic toxicity of zinc has been presented and discussed in the CSR. In the e-SDS, only the outcome of the analyses is reported, and only the data that define the classification for aquatic toxicity are given. 

12.1. Toxicity

12.1.1.Acute aquatic toxicity

The Acute aquatic toxicity database on zinc contains data on 11 standard species obtained under standard testing conditions at different pH and hardness. Since the transformation/dissolution of zinc from sparingly soluble zinc compounds is dependent on pH, the available acute aquatic toxicity dataset has also been considered for 2 different pH ranges separately. The full analysis of these data is given in the CSR. 

The reference values for acute aquatic toxicity, based on the lowest observed EC50 values of the corresponding databases at different pH and expressed as Zn++ ion concentration are: 
· for pH <7: 0.413 mg Zn++/l (48 hr - Ceriodaphnia dubia test according to US EPA 821-R-02-012 standard test protocol; reference: Hyne et al 2005)
· for pH >7-8.5: 0.136 mg Zn++/l (72 hr - Selenastrum capricornutum (=Pseudokircherniella subcapitata) test according to OECD 201 standard protocol; reference: Van Ginneken, 1994)
As demonstrated by transformation/dissolution (T/D) testing according to OECD guidelines, zinc sulphide is insoluble. Applying the molecular weight correction and the results of the T/D testing (CSR),  the specific reference values for acute aquatic toxicity of zinc sulphide are (based on 0.002% and 0.001% solubilisation capacity at pH 6 and pH 8, respectively (CSR ZnS 2010):

· for pH <7: 204 mg Zn/l (based on 48 hr  Ceriodaphnia dubia test cfr above) 
· for pH >7-8.5: 144 mg Zn/l (based on 72 hr Selenastrum capricornutum test cfr above)
M-factor: not applicable
12.1.2. Chronic aquatic toxicity: freshwater

The chronic aquatic toxicity database on zinc contains high quality chronic NOEC/EC10 values on 23 species (8 taxonomic groups) obtained under a variety of conditions. These data, outlined in the CSR, were compiled in a species sensitivity distribution, from which the PNEC was derived (expressed as Zn++ion concentration). This PNEC is an added value, i.e. it is to be added to the zinc background in water, see table below.

12.1.3. Chronic aquatic toxicity: marine waters

The chronic aquatic toxicity database on zinc contains high quality chronic NOEC/EC10 values on 39 species (9 taxonomic groups) obtained under a variety of conditions. These data, outlined in the CSR, were compiled in a species sensitivity distribution, from which the PNEC was derived (expressed as Zn++ion concentration). This PNEC is an added value, to be added on the zinc background in water, see table below.

12.1.4. Sediment toxicity

The chronic toxicity of zinc to sediment organisms in the freshwater was assessed based on a database containing high quality chronic NOEC/EC10 values on 7 benthic species obtained under a variety of conditions. These data, outlined in the CSR, were compiled in a species sensitivity distribution, from which the PNEC was derived (expressed as total Zn contained in the sediment). This PNEC is an added value, to be added on the zinc background in the sediment, see table below. For the marine sediments, a PNEC was derived using the equilibrium partitioning approach, see table below. 

12.1.5. Soil toxicity

The chronic toxicity of zinc to soil organisms was assessed based on a database containing  high quality chronic NOEC/EC10 values on 18 plant species, 8 invertebrate species and 17 microbioal processes, obtained under a variety of conditions. These data, outlined in the CSR, were compiled in a species sensitivity distribution, from which the PNEC was derived (expressed as total Zn contained in the soil). This PNEC is an added value, to be added on the zinc background in the soil, see table below.

12.1.6. Toxicity to micro-organisms in STP

The PNEC for STP was derived by applying an assessment factor to the lowest relevant toxicity value: 5,2mg Zn/l (Dutka et al., 1983)
PNECs for zinc

	Environmental compartment 
	PNEC value for Zn

	Freshwater
	20.6* µg/L

	Saltwater
	6.1* µg/L

	
	

	Freshwater sediment
	235.6 mg/kg sediment dry weight**.

	Saltwater sediment
	113 mg/kg sediment dry weight**

	Soil
	106.8 mg/kg soil dry weight***.

	STP
	52 µg/L


*added value, « PNECadd »
**A generic bioavailability factor of 0.5 is applied by default, according to the EU risk assessment (ECB 2008)

*** A generic bioavailability/ageing factor of 3 is applied by default (ECB 2008).
12.2. Persistence and biodegradability

Zinc is an element, and as such the criterion “persistence” is not relevant for the metal and its inorganic compounds in a way as it is applied to organic substances. An analysis on the removal of zinc from the water column has been presented as a surrogate for persistence. The rapid removal of zinc from the water column is documented in the CSR. So, zinc and zinc compounds do not meet this criterion, neither. 

12.3. Bioaccumulative potential

Zinc is a natural, essential element, which is needed for the optimal growth and development of all living organisms, including man. All living organisms have homeostasis mechanisms that  actively  regulate zinc uptake and absorption/excretion from the body; due to this regulation, zinc and zinc compounds do not bioaccumulate or biomagnify. 

12.4. Mobility in soils

For zinc (like for other metals) the transport and distribution over the different environmental compartments e.g. the water (dissolved fraction, fraction bound to suspended matter), soil (fraction bound or complexed to the soil particles, fraction in the soil pore water,...) is described and quantified by the metal partition coefficients between these different fractions. In the CSR, a solids-water partitioning coefficient of 158.5 l/kg (log value 2.2) was applied for zinc in soils (CSR zinc 2010). 

12.5. Results of PBT and vPvB assessment

Considering the items 12.2. and 12.3. above, zinc and zinc compounds are not PBT or vPvB.

Section 13: Disposal Considerations

REACh Annex II: This section of the safety data sheet shall describe information on prper waste management of the substance or mixture and/or its container to assist in the determination of safe and environmentally preferred waste management options, consistent with requirements in accordance to Directive 2008/98/EC of the European Parliament and of the Council of the member state in which the safety data sheet is being supplied. Information relevant for the safety of persons conducting waste management activities shall complement the information given in section 8. 
Where a chemical safety report is required and where waste stage analysis has been performed, the information on waste management measures shall be consistent with the identified issues in the chemical safety report and the exposure scenarios from the chemical safety report set out in the annex to the safety data sheet.  
· Note: The CSR mentions (GES) under “Conditions and measures related to external treatment of waste for disposal”: If any, all hazardous wastes are treated by certified contractors according to EU and national legislation. The companies are invited to add specifics on the basis of their former SDS and ECHA guidance.
Section 14: Transport Information

REACH Annex II: This section of the safety data sheet shall provide basic classification information for transporting/shipment of substances or mixtures mentioned under Section 1 by road, rail, sea, inland waterways or air. Where information is not available or relevant this shall be stated.

Information is to be specified by companies on the basis of their former SDS and ECHA guidance.
Section 15: Regulatory Information

REACh Annex II: This section of the safety data sheet shall describe the other regulatory information on the substance or mixture that is not already provided in the safety data sheet (such as whether the substance or mixture is subject to Regulation (EC) No 2037/2000 of the European Parliament and of the Council of 29 June 2000 on substances that deplete the ozone layer etc…

Information is to be specified by companies on the basis of their former SDS and ECHA guidance.
Section 16: Other Information

REACH Annex II: This section of the safety data sheet shall describe the information relevant to the compilation of the safety data sheet. It shall incorporate other information that is not included in Sections 1 to 15.
16.1. List of uses for which a Generic Exposure Scenario (GES) is provided as annex.
This substance is not classified and therefore no GES were developed in the CSR.

Numerous uses were identified for zinc sulphide. These are listed in table below. 

Table : Identified uses for ZnS
	IU number
	Identified Use (IU) name

	1
	Zinc sulphide production-Wet

	5
	Component for production of inorganic zinc compounds

	6
	Laboratory reagent

	7
	Component for production of organic zinc compounds

	8
	Component for production of Inorganic pigments

	9
	Component for production of Coatings / paints, inks, enamels, varnishes

	10
	Use of ZnS-containing paints & coatings

	11
	Artists supply: Use of ZnS-containing paints & coatings

	12
	Component for Paper coating

	13
	Downstream use of ZnS containing paper coating products

	14
	Component for Textile & leather coating / treatment

	15
	Use of ZnS-containing textile & leather coatings

	16
	Additive for the production of Lubricants / Grease pastes

	17
	Additive / component for production of ceramics

	18
	Additive /component for production of frits

	19
	Additive for the production of Friction agents

	20
	Downstream use of ZnS containing friction agents (breakpads)

	21
	Additive / component for production of glass

	22
	Use of ZnS containing glass and ceramics in dinnerware

	23
	Use of ZnS containing glass in displays

	24
	Use of ZnS-containing optical material

	25
	Use of ZnS containing glassy thin films coating

	26
	Additive in the manufacturing of electronic components

	27
	Additive in the manufacturing of cathode ray tube

	28
	Additive in the manufacturing of electroluminescent panels

	29
	Batteries/Fuel cells

	30
	Component for production of rubber, resins and related preparations

	31
	Component for polymer-matrices, plastics and related preparations

	32
	Use of ZnS-containing plastic thin films coatings

	33
	Use of ZnS containing latex coagulant

	34
	Use of ZnS-containing catalysts

	35
	Use of ZnS-containing adsorbents

	36
	Additive for the production of Sealants / Adhesives / Mastics

	37
	Use of ZnS-containing Sealants / Adhesives / Mastics

	38
	Additive for the formulation of biocidal (anti-acarids) products

	39
	Additive for the formulation of fertilizers

	40
	Use of ZnS-containing fertilizer's formulations
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