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Presentation
If correctly applied, fertilizers and agricultural correctives are the most
important inputs to increase crop productivity. They contribute achieving
high efficiency, increasing production, reducing the need for deforestation
and optimizing the use of fundamental resources such as water. In the last
40 years, when the average yields of a group of the 16 main crops were from
1,26 t/ha to 3,92 t/ha, which generated a land-saving effect of 129 million
hectares due to the application of technological package of inputs as well
as the excellence of technological mastery of tropical agriculture by our
research institutions through their researchers, thus configuring one of the
greatest cases of global sustainability ever known.
In 1966, Fundacentro was created - the National Center for Safety, Hygiene
and Occupational Medicine Foundation, being renamed in 1978 as Jorge
Duprat Figueiredo Foundation for Safety and Occupational Medicine. A short
time later, in 1967, the National Association for Fertilizer Industry (ANDA)
was created. More than fifty years later, the fate of these two organizations
intersects to carry out this work for the Brazilian Mineral Fertilizer Sector
for the benefit of the entire Brazilian society.

It was almost three years of hard work and dedication. We highlight
the contributions of Professor Mr Gilmar Trivelato, representative of
Fundacentro and Coordinator of this work, and the Coordinator of the ANDA
GHS Committee, Mr. Renato Tavares, for the example of harmony, collaborative
spirit and exchange of knowledge and experiences, focus, organization and
dedication, which both demonstrated throughout this process. Likewise, we
are extremely grateful for the participation of the other members of ANDA
GHS Committee who assiduously and dedicatedly contributed a lot to the
success of this work.
ANDA is honored to contribute to strengthen and ensure the proper and
safe use of products in a way that protects human health and the environment.
Ricardo Tortorella
CEO ANDA

Introduction
Chemicals have contributed to significant advances in improving the
quality of life of the human population. But throughout its production
chain, from its manufacture, handling, transport, use and even the final
destination of any waste, they can also constitute threats or hazards
to safety, human health and the environment. To sustainably manage
the risks arising from these products, society has developed adequate
strategies and systems to avoid, eliminate or reduce risks to levels
considered socially acceptable or tolerable.
One of the basic steps in the process of sustainable risk management
related to chemical products is the identification and assessment
of hazards and communication of these hazards to different target
audiences, including workers, consumers and the general population
(UNITAR, 2010). To ensure the right to information for the entire
population about the hazards that constitute chemical products
and the respective preventive measures, different countries have
developed methods and systems for hazards classification and ways to
communicate them, mainly through labels and Safety Data Sheets. This
communication used symbols, words or hazards statements that could
be understood by a population with a low level of literacy (WINDER;
AZZI; WAGNER, 2005).
However, the systems implemented by different countries were
not always harmonious or adopted the same classification criteria
and forms of hazard communication. With the intensification of the
global chemical trade, these disparities triggered to a situation similar
to that of the “Tower of Babel”, even if the labels and sheets were
translated into the users’ native language (SILK, 2003; WINDER; AZZI;
WAGNER, 2005). The poor communication of hazards compromised
the sustainable management of chemical risks. To overcome such
disparities, the Agenda 21, document elaborated and signed in United
Nation Conference of Enviroment and Development (Eco-92), in Rio de
Janeiro, in 1992, proposed the creation and implementation of a general
harmonized system to classify and communicate the hazards associated
with chemical products (UN, 1992).
To achieve this goal, the United Nations (UN) has developed
the Globally Harmonized System for Classification and Labeling of
Chemicals (GHS), based on the effort made by its various agencies and
collaboration with government representatives and industry, as well as
Non-Governmental Organizations (NGO).
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The first GHS manual was published in 2003 and since then updated
versions have been published every two years. In 2019, the 8th edition
was published and, probably, in 2021 a new version will be published
containing system updates (UNECE, 2021).

The GHS includes criteria and procedures for classification of material
damage hazards (physical hazards), health hazards and environmental
hazards (environmental hazards), and for each hazard class and category
it proposes a pictogram, a warning word, hazard and precautionary
statements to be used on classified product labels (UN, 2019). The GHS
also establishes the general requirements for the preparation of the Safety
Data Sheet for communication of hazards and preventive measures in the
workplace, known in Brazil as the Material Safety Data Sheet (MSDS), which
was proposed by the Brazilian Association of Technical Standards (ABNT)
prior to the publication of the first version of the GHS manual in 2003.
The adoption of the GHS in each country is voluntary and its purpose
is to serve as a reference for the preparation of a legal framework for
classification and communication of hazards related to chemicals. As the
GHS was built in the form of blocks (building blocks) constituting a harmonic
whole, each country can adopt it in its entirety, that is, all the blocks or just
adopt part of them. They may also set additional requirements as long as
they do not conflict with the GHS (PRATT, 2002).
The European Union was the first block of countries to implement the
GHS through the publication of the directive called CLP, on classification,
labeling and packaging of substances and mixtures (EU, 2008). This
directive adopted virtually all GHS building blocks, except for some
hazard categories, but added other hazards not covered by the GHS and
also established concentration limits for classification purposes for some
substances further than those set out in the GHS manual. To support the
implementation of this directive, the European Chemical Agency (ECHA)
has published several guidelines, such as the guide for applying the GHS
classification criteria (ECHA, 2017). Similarly, the United States of America
and Australia have partially adopted the GHS following the same approach
used by the European CLP directive. Other countries such as Japan, Korea,
China, and Uruguay, among others, have fully adopted the GHS blocks.

In Brazil, on the occasion of first GHS manual publication by the UN,
the existing legal frameworks related to the management of chemical risks
in the workplace were from Convention 170 of ILO – International Labor
Organization / OIT – Organização Internacional do Trabalho (BRASIL,
1998, 2019), the Consolidation of Labor Laws (CLT) and the respective
regulatory norms on safety and health at work published by the then
Ministry of Labor.
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With regard to the labeling of chemical products, article 197 of the CLT
establishes that “materials and substances used, handled or transported
in the workplace, when hazardous or harmful to health, must contain, on
the label, their composition, immediate help recommendations and the
corresponding hazard symbol, according to international standards" (BRASIL,
1977).” This legal text was regulated through Regulatory Norm 26 (NR-26)
which content in force until 2011 established requirements different from
those adopted by the GHS for the labeling of chemical products and did not
establish the requirement to issue and provide the Safety Data Sheet by the
supplier (BRASIL, 1978, 2015). Such conflicts and gaps created difficulties
for the Brazilian chemical industry due to its insertion in the context of the
globalized world economy.
In an attempt to resolve such conflicts and gaps, ABIQUIM leaded a
collective effort with ABNT to prepare a technical standard on the subject.
Thus, the GHS was initially adopted as a voluntary standard developed by
ABNT, published in 2009. This standard was a Portuguese adaptation of the
GHS manual, adopting all of its building blocks. It is currently in the process
of reviewing and updating considering recent revisions to the GHS manual
itself.

However, the voluntary adoption of this standard by chemical product
manufacturers triggered to legal non-compliance due to differences between
the GHS and the current requirements updated by NR 26. For this reason, the
then Ministry of Labor revised the text of the NR 26, which started to adopt
the GHS as a reference for the classification and communication of hazards
for chemical products used in the workplace (BRASIL, 2011).
According to NR 26, chemical products used in the workplace must be
classified following the criteria established by the GHS and the provisions of
an official technical standard. The standard provides in its item 26.2.1.2 that
the classification of substances can be performed based on data obtained
in tests provided in the GHS or in a harmonized classification list. Unlike
European legislation, the Brazilian government has not yet developed
any harmonized substance classification list. But NR 26 provides that, in
the absence of a national list, an international list may be adopted. This
procedure contributes to the harmonization of the classification process and
reduces the costs of carrying out tests.

But the application of the GHS has not been so successful in Brazil.
Fundacentro carried out a study, within the scope of its Graduate Program,
which analyzed the classification and data contained in Safety Data Sheets
(SDS), referred by the ABNT standard as “Material Safety Data Sheet (MSDS)/
Ficha de Informação de Segurança de Produtos Químicos (FISPQ)”. It was
checked that, for a sample of ten basic substances from the national chemical
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industry, the indicated classification and the hazard communication had
significant deficiencies (DEVINCENTIS, 2017).

In view of this finding, Fundacentro has made efforts to promote training
courses about the application of the GHS and has carried out studies that
can guide Brazilian manufacturers of chemical products, such as the study
carried out to guide small paint manufacturers to classify its products
(PRADO, 2018). It was in this context that ANDA requested Fundacentro’s
support to elaborate a basic guidance that fertilizer manufacturers could
classify their products and communicate their hazards to the users, in a
more adequate and harmonized way.
This manual is the result of a collective effort involving technical
professionals from both Fundacentro and the fertilizer industry. It seeks to
overcome the technical gaps in the Brazilian regulation on the subject and
promote the correct application of the GHS criteria, providing simplification
for hazards classification of fertilizers using the manual published by
the United Nations as a basic reference. It presents a list with suggested
classification of the main substances that are used as raw material for
fertilizers, based on data obtained from internationally recognized databases.
It also presents practical guidelines on how to classify fertilizers that are
mixtures (or blends) obtained from these substances.

1. Generalities
Fertilizers are chemical substances used for the purpose of plant nutrition
either through their application via soil or leaf.

Mineral fertilizers are classified by the Ministry of Agriculture,
Livestock and Food Supply (MAPA – Ministério da Agricultura, Pecuária e
Abastecimento) according to their physical nature, as shown in the table
below:

Table 1 – Physical nature of Fertilizers
Phsical Nature

Physical Nature Specification
Micro granules

Solid

Source: Normative Instruction No. 39 of MAPA

Powder
Bran

Tablet

Fertilizers exist both as solids (blends and granulated) and liquids (aqueous
solutions and suspensions). The purpose of this Manual is to establish the
methodology for the classification of hazards in compliance with the Globally
Harmonized System of Classification and Labeling of Chemicals (GHS).

Test data required for the application of the GHS classification criteria, are
not normally available for the fertilizer products themselves. In order to classify
mixtures without the need for testing, alternative procedures proposed by the
GHS manual itself are used. Information on the composition of the fertilizer
and the hazards of its ingredients is already available in the manual. For this
purpose, an inventory was organized. It covers the main raw materials used in
the formulation of fertilizers and suggestions for hazard classification according
to the GHS manual. (ABNT, 2012; BRASIL, 2011; UN, 2019).
These classifications were proposed by a team of experts with experience in
the application of GHS for fertilizers. For this purpose, information was available
in the database of the European Chemicals Agency (ECHA, 2020), in the IFAGestis Substance Database (IFA, 2020) and in other related databases in the
eChemPortal (OECD, 2020) of Organisation for Economic Co-operation and
Development (OECD).
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The inventory is presented in Appendix 1. It lists the name of each raw
material, its respective CAS number (Chemical Abstracts Service) in the case of
substances or the composition in the case of mixtures, the hazard classification
according to the GHS, organs affected if the substance is classified as toxic to
a specific target organ, and the acute toxicity estimate (ATE). In addition to
Appendix 1, the GHS classification of the main substances for macronutrient
and micronutrient source, which are present in the composition of fertilizers,
are presented in Appendices 2 and 3 respectively.
Not all classes of physical and health hazards listed by the GHS are applicable
to fertilizers, considering the physicochemical and toxicological properties of
their ingredients. The main hazard classes applicable to fertilizers are:
Physical hazards:

⦁ Oxidizing solids

⦁ Corrosive to metals (normally for aqueous solutions)
Health hazards:
⦁ Acute toxicity

⦁ Skin corrosion irritation

⦁ Serious eye damage and eye irritation
⦁ Respiratory or skin sensitizers

⦁ Toxic to reproduction (in particular boron compounds)

⦁ Specific target organ toxicity – single exposure and repeated exposure
Environmental hazards:

⦁ Hazardous to the aquatic environment - acute and chronic

2. Steps for fertilizer hazard classification
The fertilizer classification steps are presented below and the results of
each one can be recorded in the form presented as Appendix 4.
The first step in the process is to obtain the following information about
the product to be classified:
• name of the fertilizer;

• uses recommended by the supplier;

• description of the physical condition and packaging available in the
market;

• composition: chemical name of each ingredient and respective CAS
number (if applicable) and concentration expressed in percentage by
mass.

The second step is to obtain the classification of each ingredient by
referring to Appendices 2 and 3.

If the ingredient is not listed in Appendices 2 and 3, the data on the
physicochemical, toxicological and eco-toxicological properties necessary to
classify that ingredient or its harmonized classification, must be obtained
by consulting the sources of information used to prepare these appendices:
• European Chemicals Agency (ECHA) – Search for chemicals (ECHA,
2020)
• Institut für Arbeitsschutz der Deutschen Gesetzlichen Unfallversi
cherung (IFA) – GESTIS Substance Database (IFA, 2020)

• Organisation for Economic Co-operation and Development (OECD)–
eChemPortal: The Global Portal to Information on Chemical
Substances (OECD, 2020)

Based on this information, the ingredient can be classified by applying
the criteria presented in the GHS manual (UN, 2019).

If it is not possible to classify one or more fertilizer ingredient, the
mixture can be classified according to the information available for the other
ingredients. However, this limitation must be indicated when presenting the
result of the classification or preparation of the Safety Data Sheet (SDS) or
Material Safety Data Sheet (MSDS).
The third step is the selection of ingredients that can contribute to the
hazard of the mixture as a whole.
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To make this selection, ingredients listed in the composition that are
not classified as hazardous, or those that are present in concentrations
below the cut-off concentrations / generic concentration limits for health,
or environmental hazard classes established by the GHS, must be excluded.
They are presented in Table 2. However, considering the toxicological
information available, some substances may represent a health hazard in
concentrations other than those indicated by the GHS. For this reason, the
European Union, in the CLP Directive, suggests specific concentration limits,
to be adopted in this procedure. Thus, when Appendix 5 presents a specific
concentration limit for a given ingredient, this value should be considered
and not the generic limit indicated in Table 2.

Table 2 – Cut-off values / generic concentration limits for different classes of
hazards
Hazard class

Cut-off / concentration limit

Acute toxicity

≥ 1%

Serious eye damage and
irritation

≥ 1%

Skin corrosion and irritation
Respiratory or skin
sensitization

Germ cell mutagenicity Category 1
Germ cell mutagenicity Category 2
Carcinogenicity

Toxic to reproduction

Specific target organ toxicity - Single
exposure

Specific target organ toxicity - Repeated exposure
Aspiration hazard - Category 1

Aspiration hazard - Category 2

Hazardous for the aquatic
environment

Source: UN (2019, p.35), adapted by authors.

≥ 1%
≥ 0,1%
≥ 0,1%
≥ 1%

≥ 0,1%
≥ 0,1%
≥ 1%
≥ 1%

≥ 10% for Cat.1 ingredient and kinematic viscosity
≤20.5 mm 2/s at 40oC.

≥ 10% for Cat.2 ingredient and kinematic viscosity
≤14mm 2/s at 40oC.
≥ 1%
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The result of these first three steps should be organized in a spreadsheet
that contains:
• identity of the ingredients that contribute to the hazard (chemical
name and CAS number, if applicable);
• concentration (% by mass);

• hazard class (s) and category (s) and respective information (s) H
(hazard information according to item B.5. of ABNT NBR 14725-3).

It is also possible to use the product classification for transport of
Dangerous Goods, given by United Nations (UN) in the Orange Book – UN
Recommendations on the Transport of Dangerous Goods (UNRTDG) updated,
(UN, 2015), or the classification adopted by the Ministry of Transport - National
Land Transport Agency - ANTT Resolution nº 5947 (BRASIL, 2021). The
classification criteria proposed by the UNRTDG and the GHS are harmonized.
The two systems define the same classes of physical hazards, but the GHS
presents other classes and categories of health and environmental hazards not
considered in the UNRTDG. In this way, the classification of physical hazards
for transport purposes can be used to classify the fertilizer according to the
GHS.
The fourth step for product classification consists of applying the
alternative procedures proposed by the GHS to classify mixtures for health
and environmental hazards, in each applicable hazard class. To this end, the
data obtained in the previous steps are used. A hazard class is applicable to
a given fertilizer only if there is at least one ingredient classified in that class,
checking the cut off limits shown on Table 2.

It is essential to clarify the issue of differences in classification for a
mixture with different optimizations but with the same guarantees, that is, the
same nutrient content but with differences in chemical composition. This is
because the Fertilizer Industry focuses on the nutrient content. A mixture with
the same guarantee on nutrients can have different recipes / optimizations for
production and this issue can lead to differences in classification.
The difference must be conducted or determined according to the following
principles:
⦁ A minor difference that includes less severe hazard categories, not
included by the CLP European Directive (EUROPA, 2008). The worst
case classification for all compositions can be used as a basis for the
preparation of a single MSDS and labeling for all these products.

⦁ A major difference that includes more severe hazard categories. A new
MSDS and labeling must be created and it is not possible to use a single
MSDS and labeling for all these products.

Manual for GHS application at fertilizer industry
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Examples:

⦁ Minor difference example

Composition A - Acute Toxicity 5
Composition B - Not classified

In this case, because the acute toxicity hazard category 5 is a minor
classification, but greater than composition B, composition A classification
can be used.
⦁ Major difference example

Composition A - Eye damage 1 + Acute Toxicity 5
Composition B - Acute Toxicity 5

In this case, due to the fact that Composition A has the Hazard Category 1,
which is more severe, we cannot create a single MSDS and labeling for both
products, making it necessary to create a specific MSDS for each composition.

3. Physical hazards classification
3.1. Oxidizing solids
If the fertilizer is a solid mixture and contains at least one ingredient
classified as an oxidizing solid, its classification should be considered if the
concentration of that ingredient is higher than the limit established by the
GHS for that hazard class. Otherwise the mixture will not be classified as an
oxidizing solid.
GHS does not propose an alternative procedure for classifying mixtures
as oxidizing solids based on information on composition and ingredients
classified as oxidizing. Thus, if this class is applicable, the hazard category
will only be defined by performing the O.1 test, included in section 34.4.1 part III of the UN Recommendations on the Transport of Dangerous Goods,
Manual of Tests and Criteria, and applying the criteria described in item 2.14
of the GHS manual.
However, if the fertilizer is already classified for transport of dangerous
goods, this classification must be used, and the hazard class / category / H
statement must be listed.

3.2. Corrosive to metals

This class applies only to fertilizers in the form of aqueous solutions. This
category is only applicable if the mixture contains at least one ingredient
classified as corrosive to metals. In this case, it is necessary to carry out the
test from section 37.4 - part III of the UN Recommendations on the Transport
of Dangerous Goods, Manual of Tests and Criteria. However, if the fertilizer is
already classified for transport of dangerous goods, this classification must
be used, and the hazard class / category / H statement must be listed.

5. Health hazards classification

4. Health hazards classification
4.1 General principle
Adverse effects can be additive and non-additive effects. The additive
effects are dose-dependent and include: Acute toxicity; Skin corrosion and
irritation; Serious eye damage and irritation; Specific Target Organ Toxicity
and aspiration hazards. In such cases, the principle of additivity applies.
Hazard categories are established by using additivity formulas for acute
toxicity and the other categories are defined according to the concentration
ranges of the sum of the concentration of the classified ingredients in each
category, and for each specific target organ (if applicable).
Non-additive adverse effects are not dose-dependent and include
respiratory or skin sensitization; mutagenicity; carcinogenicity; and toxic to
reproduction.

Additivity formulas do not apply in these cases. The classification criteria
indicate only the upper concentration limit of which the mixture is classified
when there is at least of ingredient classified in these categories and is
present in a concentration above this limit, without applying any formula.
The following are procedures for classifying the mixture in each of the
applicable health hazard categories.

4.2 Acute toxicity – oral, dermal, inhalation

The classification of the acute toxicity of a mixture can be made from the
toxicity estimates (ATEi) for each of its ingredients by applying the additivity
formula indicated to estimate the toxicity of the mixture (ATEmix) and, later,
by applying the criteria described in section 3.1 of the GHS manual for each
of the exposure route: oral, dermal and inhalation.
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Additivity formulas

ATE data (DL50 or CL50) is not always available for all ingredients. But
if information on acute toxicity is available for the ingredients, it is possible
to obtain the acute toxicity point estimates. This estimate is conservative,
and the end result may consider greater toxicity than if it were obtained
experimentally through tests with the whole mixture.
Table 3 presents the classification criteria for mixtures based on the acute
toxicity experimentally obtained, and the acute toxicity points estimates for
each of the hazard categories and their respective exposure routes.
The process of classifying the mixture for acute toxicity should be
conducted separately according to exposure route. If there is no classified
ingredient or the acute toxicity estimate for the mixture does not meet the
classification criteria, the final result for the mixture will be “not classified”.
Otherwise, the corresponding hazard category must be indicated according to
the criteria presented in item 3.1 of the GHS manual, or presented in Table 3.

Table 3 - Range of acute toxicity values experimentally obtained and acute toxicity
estimates for hazard categories used in the application of additivity formulas to
estimate and classify the toxicity of mixtures
Exposure Routes

Oral
(mg/kg body weight)

Classification categories or
experimentally obtained acute
toxicity ranges (See Note 1)

0
5
50
300
2000

< Category 1 ≤ 5
< Category 2 ≤ 50
< Category 3 ≤ 300
< Category 4 ≤ 2000
< Category 5 ≤ 5000

Acute Toxicity
Poin
Estimate
(See Note 2)
0,5
5
100
500
2500

( ... )
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Exposure Routes

Dermal
(mg/kg body weight)

Gases
(ppmV)

Vapors
(mg/L)

Dusts/mists
(mg/ L)
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Classification categories or
experimentally obtained acute
toxicity ranges (See Note 1)

Acute Toxicity
Poin Estimate
(See Note 2)

0     < Category 1 ≤    50
50     < Category 2 ≤    200
200     < Category 3 ≤    1000
1000     < Category 4 ≤    2000
2000     < Category 5 ≤    5000

5
50
300
1100
2500

0     < Category 1 ≤    100
100     < Category 2 ≤    500
500     < Category 3 ≤    2500
2500     < Category 4 ≤    5000
Category 5 – (See note 3)

10
100
700
3000

0     < Category 1 ≤    0,5
0,5     < Category 2 ≤    2,0
2,0     < Category 3 ≤    10,0
10,0     < Category 4 ≤    20,0
Category 5 – (See note 3)

0,05
0,5
3
11

0     < Category 1 ≤      0,05
0,05     < Category 2 ≤      0,5
0,5     < Category 3 ≤      1,0
1,0     < Category 4 ≤     5,0
Category 5 – (See note 3)

0,005
0,05
0,5
1,5

Note: Concentrations of gases are expressed in parts per million per volume (ppmV).

Note 1: Category 5 refers to mixtures that are of relatively low acute toxicity, but which under certain
circumstances may pose risks to vulnerable populations. These mixtures are expected to have oral or
dermal LD50 values in the range of 2000 to 5000 mg / kg body weight or equivalent doses for other
routes of exposure. Considering the need of protecting animals, tests with these substances in Category 5
ranges are discouraged and should only be considered when there is a strong likelihood that the results
of these tests are of direct relevance to the protection of human health.

Note 2: These values are designed for use in calculating the ATE (Acute Toxicity Estimate) of a mixture
based on its ingredients and do not represent test results. Values are conservatively placed at the lower
end of the range for Categories 1 and 2 and at a point approximately 1/10 of the minimum limit of the
range for Categories 3 to 5.
Note 3: Category 5 for substances which are of relatively low acute toxicity, but which under certain
circumstances may pose a hazard to vulnerable populations. Criteria for identifying substances in
Category 5 are provided in additional to the table. These substances are antecipated to have an oral or
dermal LD50 values in the range 2000-5000 mg/kg body weight and equivalent doses for inhalation
exposure. In light of animal welfare considerations, testing in animals in Category 5 ranges is discouraged
and should only be considered when there is strong likehood that results of such testings would have
direct relevance to the protection of human health.
Source: UN (2019, p. 121), Table 3.1.2, adapted by authors.
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4.3 Corrosion and skin irritation
The classification of the mixture for skin corrosion and irritation is only
applicable if there is at least one ingredient in this category. It can be done
in two ways, according to the available data: from the classification and
concentration of its ingredients applying the principle of additivity or from
the pH value of the mixture and the concentration of the corrosive or irritant
ingredients.

Table 4 shows the concentration limits of the ingredients that determine
the classification of the mixture as skin corrosive or irritant, applying the
principle of additivity. It is sufficient to add the skin corrosive or irritant
ingredients and determine the corresponding hazard category.

Table 4: Concentration limits of the ingredients of the mixture classified in
Categories 1, 2 or 3 to the skin, which determine the classification of the mixture as
corrosive / irritating to the skin (Category 1, 2 or 3)
Concentration that determines the classification
of a mixture as:

Sum of ingredients
classified as:

Category 1

Category 2

Category 3

(10 x Category 1) + Category 2

(10 x Category 1) +
Category 2 + Category 3

Corrosive to
skin

Irritating to skin

Category 1
(see note)

Category 2

≥ 5%

≥ 1% but < 5%

Category 3

≥ 10%

≥ 1% but < 10%

≥ 10%

≥ 1% but < 10%

≥ 10%

≥ 10%

Note: In the case of classification in the subcategories of Skin Category 1 (corrosive), the sum of all the
ingredients of a mixture classified as subcategory 1A, 1B or 1C, respectively, should be>5%, in order to be
able to classify the mixture into any of these subcategories. If the sum of the 18 ingredients in subcategory
1A is <5%, but the sum of ingredients 1A + 1B is ≥ 5%, the mixture should be classified in subcategory
1B. Likewise, if the sum of ingredients 1A + 1B is <5%, but the sum of ingredients 1A + 1B + 1C is ≥
5%, the mixture will be classified in subcategory 1C. If at least one relevant ingredient in a mixture is
classified in category 1, without sub-categorization, the mixture must be classified in category 1, without
sub categorization, if the sum of all corrosive ingredients to the skin is ≥ 5%. Source: UN (2019, p.136),
Table 3.2.3, adapted by authors.
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Table 5 presents the criteria for the classification of corrosive or
irritating mixtures to the skin based on the pH values of the mixture and the
concentration of the ingredients of the corrosive or irritating ingredients,
where the additivity rule does not apply.

Table 5 - Concentration of ingredients in a mixture where the additivity rule does
not apply, which determines the classification of a mixture as corrosive / irritating
to the skin.
Ingredients

Concentration

Mixture classified as:

Acide with pH ≤ 2

≥ 1%

Category 1

Other corrosive ingredients
(Category 1)

≥ 1%

Category 1

Basic with pH ≥ 11,5

Other irritating ingredients
(Category 2/3)including acid and basis

≥1%

≥ 3%

Category 1

Category 2/3

Source: UN (2019, p. 136), Table 3.2.4, adapted by authors

4.4 Serious eye damage and eye irritation

The classification of the mixture is only applicable if there is at least one
ingredient classified in that class or ingredient classified as corrosive to the
skin. The classification is carried out by using the principle of additivity or
based on data of the pH of the mixture and concentration of the ingredients.
If the mixture is classified as corrosive to the skin, it will also be classified
as capable of producing serious eye injury in category 1. But if it has
ingredients classified as corrosive to the skin in a concentration below the
respective cut-off limit (1%) and other ingredients classified as potentially
causing serious eye damage or eye irritation, the additivity principle must
be applied. Alternative classification procedures are analogous to those
presented for the corrosion and skin irritation class and Table 6 presents
the classification criteria when the mixture contains ingredients classified as
corrosive to the skin, which cause serious eye damage or eye irritation. The
result of the process may be “not classified” or it may be an indication of the
respective hazard class.
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Table 6: Generic concentration limits for ingredients in a mixture, classified as
cutaneous corrosives category 1 and/or categories 1, 2 or 3 in terms of ocular
effects that triggers mixture classification in categories 1, 2 or 3 of ocular effects.
Concentration that determines
the classification of
a mixture as

Sum of ingredients
classified as:

Serious eye damage

Eye irritation

Category 1

Category 2/2A

≥ 3%

≥1% but < 3%

Skin Category 1 + Eye Category 1a
Eye Category 2

≥ 10%b

a
10x (Skin Category 1+ Eye Category 1)
+ Eye Category 2

≥ 10%

a If an ingredient is classified as Skin Category 1 and Eye Category 1, its concentration will be considered only once in the calculation;
b A mixture can be classified as Eye Category 2 when all ingredients are classified as Eye Category 2B.
Source: UN (2019, p. 153), Table 3.3.3., adapted by authors.

Table 7 presents the criteria for classifying the mixture based on the
concentration of the ingredients and the pH value of the mixture, without
the need to apply the principle of additivity.

Table 7: Concentration of ingredients in a mixture when the additivity principle,
which determines the classification of a mixture as dangerous to the eyes, is not
applied
Ingredient

Concentration

Classification mixture
for eyes as:

Acid with pH ≤ 2

≥ 1%

Category 1

Other corrosive ingredient
(Eye Category 1)

≥ 1%

Category 1

≥ 3%

Category 2

Basic with pH ≥ 11,5

Other ingredient ocular irritating (Eye Category 2)

≥ 1%

Source: UN (2019, p. 153), Table 3.3.4., adapted by authors

Category 1
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4.5 Respiratory and skin sensitization
The fertilizer will be classified as a respiratory or skin sensitizer, when
at least one ingredient has been classified as a respiratory or skin sensitizer
and is present in a concentration equal to or greater than the generic
concentration limits shown in Table 8.
However, some substances classified as respiratory or skin sensitizers can
cause reactions at concentrations below the concentration limits indicated
in individuals already sensitized. For this reason, if the concentration of
these substances is greater than 0,1%, their presence in the mixture must be
indicated in the safety data sheet (SDS or MSDS).

Table 8: Generic concentration limits of ingredients in a mixture, classified as
respiratory or skin sensitizers, which require the classification of the mixture

Concentration that requires the following classification of
the mixture:

Ingredient
classified as:

Respiratory sensitization
Category 1
Solid/Liquid

Respiratory
sensitization
Category 1

Respiratory
sensitization
Sub-Category 1A
Respiratory
sensitization
Sub-Category 1B
Skin
sensitization
Category 1

≥ 0,1% (see note)
≥ 1%

≥ 0,1%
≥ 1%

Gas

Skin
sensitization
category 1
All physica states

≥ 0,1% (see note)
≥ 0,2%

≥ 0,1%

≥ 0,2%

Skin
sensitization
Sub-Category 1A
Skin
sensitization
Sub-Category 1B

≥ 0,1% (see note)
≥ 1%

≥ 0,1%

≥ 0,1%

Note: The presence of the ingredient must be indicated in the safety data sheet (SDS) or MSDS but does
not oblige the classification of the mixture in this category.
Source: UN (2019, p. 167), Table 3.4.5, adapted by the authors
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4.6 Reproductive toxicity
The principle of additivity does not apply to the classification of mixtures
containing ingredients classified as toxic to reproduction. Table 9 shows
the concentration ingredients limits considered toxic for reproduction or
lactation, guiding the classification of the mixture. If the mixture contains
at least one classified ingredient, the mixture is classified as a whole, by
applying the criteria presented in that table. The result of the process can
be a mixture “not classified” or classified with indication of the respective
hazard category.

Table 9: Concentration Limits of Ingredients in the mixture classified as toxic to
reproduction or for effects on/ or via lactation that determine its classification
Cut off / concentration limit values
that classify the mixture as:

Ingredients
classified as:

Category 1
Toxic to reproduction
Category 1A

Category 1 A Toxic to
reproduction
Category 1 B Toxic to
reproduction
Category 2 Toxic to
reproduction

Additional
category for
effects on/or via
lactation

Category
1B

≥0,3%1

-

Category 2 – Toxic
to reproduction

1

≥0,3%

-

-

Additional
category
for effects
on/or via
lactation

-

-

-

-

1

≥0,3%

-

-

≥0,3%1

Note 1. If a toxicant for reproduction category 1 or category 2 or a substance classified by or through its
effects on lactation is present in the mixture as an ingredient in a concentration greater than 0,1%, the
product will not be classified. However, this information will be made available in the SDS (Safety Data
Sheet) or MSDS (Material Safety Data Sheet)
Source: UN (2019, p. 195), Table 3.7.1, adapted by the authors.
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4.7 Toxicity for specific target organs - Single exposure
For this class of effects, the principle of additivity only applies if the target
organs affected are the same. Therefore, in the classification of an ingredient,
the target organ and the means of exposure must be indicated. To classify
the mixture, the sum of the concentrations of ingredients that have the same
toxic effects by single exposure is calculated, and the criteria presented in
Table 10 are applied. If there are ingredients that affect different organs, the
mixture must be classified in the category of highest hazard. However, in the
indication of H statement, all affected organs must be listed.
Table 10: Concentration limits for ingredients in a mixture classified as toxic to
specific target organs that determine the classification of the mixture in categories
1 or 2
Ingredient classification

Cut-off values / concentration limits that
classify the mixture
Category 1

Toxic to specific target organs Category 1

Toxic to specific target organs –
Category 2

1

≥ 10%

Category 2
1,0 % ≤ C < 10%
≥ 10%

Note 1. If there is an ingredient in the mixture classified as toxic to specific target organs – Category 1 or 2
in a concentration greater than or equal to 1,0% and less than 10%, the product will not be classified but
this ingredient information must be included in the product’s SDS (Safety Data Sheet) or MSDS (Material
Safety Data Sheet)
Source: UN (2019, p. 205), Table 3.8.2, adapted by the authors.

4.8 Specific target organ toxicity - Repeated exposure

The procedure is similar to the process of classifying mixtures with
ingredients classified as toxic to specific target organs - single exposure. Table
11 presents the classification criteria considering the sum of the concentrations
of the classified ingredients that have the same toxic effect. However, the
occurrence of synergistic or potentiation interactions must be carefully
analyzed. Certain substances can be toxic to a target organ at a concentration
below 1% if the mixture contains other ingredients that potentiate its toxic
effect.
If the mixture contains more than one ingredient with toxic effects on
different target organs, the hazard category classification will be determined
by the most dangerous ingredient. The means of exposure should be indicated
in the corresponding H-statement if this is the only means by which absorption
of the substance takes place and the respective target organs are affected.
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Table 11: Cut-off values / concentration limits for ingredients in a mixture
classified as a toxic agent for specific target organs that determine the classification
of the mixture
Cut-off values / concentration
limits that classify the mixture

Ingredient classification

Category 1
Toxic to specific target organs - Category 1

≥ 10%1

Toxic to specific target organs –Category 2
Note: C is the sum of the concentration of the ingredients.

Category 2
1,0 % ≤ C < 10%
≥ 10%1

Note 1. If there is an ingredient in the mixture classified as Toxic to specific target organs - Category 1 or
2 in a concentration greater than or equal to 1,0% and less than 10%, the product will not be classified.
However, this ingredient information must be included in the product’s SDS (Safety Data Sheet) or MSDS
(Material Safety Data Sheet)
Source: UN (2019, p. 215), Table 3.9.3, adapted by the authors.

5. Environmental hazards: Hazardous for
the aquatic environment
When adequate acute and chronic data are not available for the mixture
as a whole, the summation method for classified ingredients should be
applied. Nevertheless, the following information is required:
⦁ The classification of ingredients for short-term (acute) category 1, 2
or 3 and long-term (chronic) category 1, 2 or 3 aquatic hazards.

⦁ The percentage by weight of each of the ingredients and the M factor

When applying the summation method, the fact that the criteria for acute
or chronic toxicity 1, 2 and 3 differ by a factor of 10 from one category to
the other, should be taken into account. That is, ingredients classified in a
category, whose concentration is not sufficient to classify the mixture in that
same category, can contribute to classifying it in a lower one.
When a mixture contains ingredients classified as highly toxic - Acute
Category 1 or Chronic 1, it must be borne in mind that such ingredients
contribute to the toxicity of the mixture, even at low concentrations,
whenever their acute toxicity is clearly less than 1 mg / L and / or chronic
toxicity clearly less than 0.1 mg / L (if they are not rapidly degradable) and
0,01 mg/ L (if they are rapidly degradable). In these cases, the concentration
of these ingredients must be multiplied by a multiplication factor (Factor M).
Factor M is defined according to acute toxicity data - C (E) L50 and chronic
NOAEC (no observed adverse effect concentration) toxicity data. Table 12
presents the M factors for classified ingredients.

Table 12: Multiplying factors for highly toxic ingredients in mixtures
Acute toxicity

M Factor

C(E)L50 Value

0,1 < C(E) L50
≤1
0,01 < C(E) L50
≤0,1

1
10

Chronic
Toxicity

M Factor

NOEC Value

Ingredients
NRDa

Ingredients
RDb

0,01 < NOEC
≤ 0,1

1

-

0,001 < NOEC
≤ 0,01

10

1

(...)
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Acute toxicity

M Factor

Chronic
Toxicity

0,001 < C(E) L50
≤ 0,01

100

0,00001 < NOEC
≤ 0,001

100

10

0,0001 < C(E) L50
≤ 0,001

1000

0,000001 <NOEC
≤ 0,0001

1000

100

0,00001 < C(E) L50
≤ 0,0001

10000

0,000001 <NOEC
≤ 0,00001

10000

1000

M Factor

a Non-rapidly degradable
b Rapidly degradable
Source: UN (2019, p.241), Table 4.1.5, adapted by the authors.

5.1 Classification of short-term acute aquatic hazards
The formulas shown in Table 13 are applied for classification based on
the sum of the concentrations of the classified ingredients. Factor M applies
only to ingredients classified in category 1.

Table 13: Classification of a mixture for acute hazards based on the sum of the
concentrations of the classified ingredients
Sum of concentrations (in%) of ingredients classified as:
Acute 1 x M

(M x 10 x Acute 1) + Acute 2

(M x 100 x Acute 1) + (10 x Acute 2) + Acute 3

Source: UN (2019, p. 239), Table 4.1.3, adapted by the authors.

The mixture is
classified as:

≥ 25%

Acute 1

≥ 25%

Acute 3

≥ 25%

Acute 2

Firstly, all ingredients are classified as acute category 1. If the sum of the
concentration (in %) of these ingredients is greater than 25%, the whole
mixture is classified as acute category 1. If the calculation result classifies the
mixture in acute category 1, the process is complete.
In cases where the mixture is not classified as acute 1, classification as
acute 2 is considered. The mixture is classified as acute 2 if ten times the
sum of the concentration (in %) of all ingredients classified as acute 1, plus
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the sum of the concentration (in %) of all ingredients classified as acute 2
is greater than 25%. If the result is a classification of the mixture in acute
category 2, the classification process is complete.
Finally, in cases where the mixture is classified neither as acute 1 nor as
acute 2, classification as acute 3 must be considered. A mixture is considered
acute 3 if 100 times the sum of the concentration (in %) of the ingredients
classified as acute 1, plus 10 times the sum of the concentration (in %) of the
ingredients classified as acute 2, plus the sum of the concentration (in % ) of
the ingredients classified as acute 3, is greater than 25%.

5.2 Classification of long-term chronic aquatic hazards

In order to classify the mixture according to long-term aquatic hazards,
the sum formula presented in Table 14 is applied, based on the sum of the
concentrations of the classified ingredients. The multiplying factor M applies
only to ingredients classified in category 1. The procedure is analogous to
that described for acute hazards.

Table 14: Classification of mixtures as long-term dangerous, based on the sum of
the concentrations of the classified ingredients
Sum of concentrations (in %) of ingredients classified as:

Chronic 1 x Ma

≥ 25%

Chronic 1

≥ 25%

Chronic 3

(M x 10 x Chronic 1) + Chronic 2

≥ 25%

Chronic 1 + Chronic 2 + Chronic 3 + Chronic 4

≥ 25%

(M x 100 x Chronic 1) + (10 x Chronic 2) + Chronic 3

Source: UN (2019, p. 240), Table 4.1.4, adapted by the authors.

The mixture is
classified as:

Chronic 2
Chronic 4

6. Other hazards
Solid fertilizers, even when not classified as hazardous to health
according to the GHS, can cause irritative effects on the respiratory system if
there is the possibility of dust formation and inhalation during the intended
uses. This type of hazard, although not resulting in classification, must be
indicated in the safety data sheet on Sections 2.3 and 8.1.

7. Final classification and indication of the
label elements
The hazard classification of the fertilizer must indicate the hazard class/
classes and respective category/categories and H statements. From this
information and from Annexes I and II of the GHS manual or ABNT NBR
14725-3, the following label elements should be indicated:
⦁ Pictogram (In case of export, the use of black and white pictograms is
allowed)
⦁ Warning word

⦁ Hazard statements

⦁ Precautionary statements (in this case, select the six statements that
best apply to the product, considering the context of its use)

Regarding the indication of the ingredients that contribute to the
classification of the mixture, in order to avoid contradiction to Normative
Instruction nº 39 (BRASIL, 2018), the fulfillment of this question shall be
accomplished through the fulfillment of this normative instruction, bearing
in mind that all raw materials used in the production of the fertilizer will be
informed on the labels. In addition, in Section 3 of the MSDS, all ingredients /
substances that contribute to the product’s GHS classification must be indicated.
For all products, it is necessary to indicate where the MSDS is available by
using the phrase “The Material Safety Data Sheet for this chemical product
can be obtained through the website http: //www.xxxxxxx.com.br” and also
a telephone number for emergency assistance.
Finally, for products not classified according to GHS, the phrase “Chemical
product not classified as hazardous according to ABNT NBR 14725-2” should
be mentioned.
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UREA

DAP

100% urea

15% ammonium
dihydrogenorthophosphate
85% diammonium
hydrogenorthophosphate
57-13-6

7783-28-0

7722-76-1

7447-40-7

7647-14-5

7722-76-1

100% ammonium
dihydrogenorthophosphate

MAP

0,5% sodium chloride
99,5% potassium
chloride

65996-95-4

100% triple superphosphates

TSP

MOP (KCl)

8011-76-5

100% superphosphates

% of Substance

CAS
Number

Chemical Composition

SSP

Raw
Material

Not classified

ACUTE TOXICITY

ACUTE TOXICITY

AQUATIC HAZARD (ACUTE)

ACUTE TOXICITY

TATION

SERIOUS EYE DAMAGE/ EYE IRRI-

AQUATIC HAZARD (ACUTE)

ACUTE TOXICITY

TATION

SERIOUS EYE DAMAGE/ EYE IRRI-

AQUATIC HAZARD (ACUTE)

ACUTE TOXICITY

GHS Class

Category 5

Category 5

Category 3

Category 5

Category 1

Category 3

Category 5

Category 1

Category 3

Category 5

GHS
Category

oral

oral

oral

oral

oral

GHS Route of
Exposure

GHS Effect On

NA

( ... )

2500 mg/kg

3035 mg/kg

2500 mg/kg

2500 mg/kg

2500 mg/kg

ATE Values

Appendix 1 - GHS classification of the main raw materials used in the production of Fertilize

Sulfuric Acid

KN (NIP)

03 17 00

98% sulphuric Acid
2% water

100% potassium
nitrate

5% ammonium
dihydrogenorthophosphate
12% ammonium
sulphate
83%
superphosphates

7732-18-5

7664-93-9

7757-79-1

8011-76-5

7783-20-2

7722-76-1

7783-20-2

AN (NAM)

100% ammonium
sulphate

6484-52-2

100% ammonium
nitrate

AS (SAM)

1306-05-4

100% fluorapatite

% of Substance

CAS
Number

Chemical Composition

Phosphate
Rock

Raw Material

( ... )

AQUATIC HAZARD (ACUTE)

SKIN CORROSION/IRRITATION

Category 1
Category 5
Category 1A
Category 3

CORROSIVE TO METALS

ACUTE TOXICITY

Category 3
Category 5

Category 1

Category 3

Category 5

Category 5
Category 5

Category 2A

Category 3

Category 5

GHS
Category

OXIDIZING SOLIDS
ACUTE TOXICITY

EYE IRRITATION

SERIOUS EYE DAMAGE/

AQUATIC HAZARD (ACUTE)

ACUTE TOXICITY

ACUTE TOXICITY

ACUTE TOXICITY

EYE IRRITATION

SERIOUS EYE DAMAGE/

OXIDIZING SOLIDS

ACUTE TOXICITY

Not classified

GHS Class

oral

oral

oral

dermal

oral

GHS Route
of
Exposure
GHS
Effect On

2140 mg/kg

2500 mg/kg

2630 mg/kg

( ... )

D: 2500 mg/kg
O: 4250 mg/kg

2950 mg/kg

NA

ATE Values
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100%
aqueous
ammonia

75%
phosporic acid
25% water

Phosphoric
Acid

% of
Substance

7732-18-5

7664-38-2

1336-21-6

CAS Number

Chemical Composition

Ammonia

Raw
Material

( ... )

CORROSIVE TO METALS
SKIN CORROSION/IRRITATION
ACUTE TOXICITY

SKIN CORROSION/IRRITATION
SERIOUS EYE DAMAGE/
EYE IRRITATION
SPECIFIC TARGET ORGAN
TOXICITY (SINGLE EXPOSURE)
AQUATIC HAZARD (ACUTE)
AQUATIC HAZARD
(LONG-TERM)

GHS Class

Category 1
Category 1B
Category 5

Category 1
Category 2

Category 3

Category 1B
Category 1

GHS
Category

oral

GHS
Route of
Exposure

Respiratory
tract irritation

GHS Effect
On

) ... (

3562 mg/kg

NA

ATE Values
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7783-20-2

6484-52-2

7722-76-1

12125-02-9

7664-41-7

CAS number

ammonium
sulphate

nitrate

ammonium

dihydrogenorthophosphate

ammonium

chloride

ammonium

anhydrous

ammonia,

Chemical
Name

01-2119455044-46

01-2119490981-27

01-2119488166-29

01-2119489385-24

01-2119488876-14

REACH
Registration

Category 1

AQUATIC HAZARD (ACUTE)

ACUTE TOXICITY

ACUTE TOXICITY

SERIOUS EYE DAMAGE/ EYE
IRRITATION

ACUTE TOXICITY

OXIDIZING SOLIDS

AQUATIC HAZARD (ACUTE)

ACUTE TOXICITY

SERIOUS EYE DAMAGE/ EYE
IRRITATION

ACUTE TOXICITY

AQUATIC HAZARD
(LONG-TERM)

SERIOUS EYE DAMAGE/ EYE
IRRITATION

Category 5

Category 5

Category 2A

Category 5

Category 3

Category 3

Category 5

Category 2A

Category 4

Category 2

Category 1

Category 3

Category 1B

SKIN CORROSION/IRRITATION

ACUTE TOXICITY

Compressed gas

Category 2

FLAMMABLE GASES

GASES UNDER PRESSURE

GHS Category

GHS Class

dermal

oral

oral

oral

oral

inhalation

GHS
GHS
Route of Effect
Exposure On

1

( ... )

> 2000 mg/kg

4250 mg/kg

2950 mg/kg

2500 mg/kg

1410 mg/kg

M
factor LD 50

Appendix 2 -Classification of sources of macronutrient substances

471-34-1

7758-23-8

10031-30-8

7758-23-8

aqueous ammonia

1336-21-6

calcium carbonate

(dihydrogenorthophosphate)

calcium bis

calcium bis
(dihydrogenorthophospate),
monohydrate

calcium bis
(dihydrogenorthophospate)

Chemical Name

CAS
number

( ... )

01-2119486795-18

01-2119490065-39

01-2119490065-39

01-2119490065-39

01-2119488876-14

REACH
Registration

Category 5

Not classified.

SERIOUS EYE DAMAGE/ EYE
IRRITATION

SERIOUS EYE DAMAGE/ EYE
IRRITATION

Category 1

Category 1

Category 5

ACUTE TOXICITY

ACUTE TOXICITY

Category 1

SERIOUS EYE DAMAGE/ EYE
IRRITATION

ACUTE TOXICITY

Category 5

Category 5

Category 2

ACUTE TOXICITY

AQUATIC HAZARD
(LONG-TERM)

Category 1

Category 3

Category 1

Category 1B

GHS
Category

AQUATIC HAZARD (ACUTE)

SPECIFIC TARGET
ORGAN TOXICITY (SINGLE
EXPOSURE)

SERIOUS EYE DAMAGE/ EYE
IRRITATION

SKIN CORROSION/
IRRITATION

GHS Class

dermal

oral

dermal

oral

GHS
Route of
Exposure

irritation

tract

Respiratory

GHS
Effect On

1

M
factor

( ... )

> 2000 mg/kg

3986 mg/kg

> 2000 mg/kg

3986 mg/kg

LD 50
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Chemical Name

calcium hydroxide

ACUTE TOXICITY

01-2119490064-41

01-2119495093-35

calcium nitrate
tetrahydrate

Category 5

ACUTE TOXICITY

SERIOUS EYE DAMAGE/
EYE IRRITATION

Category 1

Category 4
Category 5

ACUTE TOXICITY

ACUTE TOXICITY

Category 1

Category 4

SERIOUS EYE DAMAGE/
EYE IRRITATION

ACUTE TOXICITY

Category 3

Category 1

Category 2

Category 5

Category 5

SPECIFIC TARGET
ORGAN TOXICITY (SINGLE
EXPOSURE)

01-2119475151-45 EYE IRRITATION

SERIOUS EYE DAMAGE/

SKIN CORROSION/
IRRITATION

ACUTE TOXICITY

01-2119490064-41

01-2119495093-35

13477-34-4

Category 5

ACUTE TOXICITY
Category 2A

GHS
Category

GHS Class

01-2119494219-28 SERIOUS EYE DAMAGE/
EYE IRRITATION

REACH
Registration

10124-37-5 calcium nitrate

calcium
hydrogenorthophosphate
dihydrate

1305-62-0

7789-77-7

calcium
hydrogenorthophosphate

7757-93-9

10043-52-4 calcium chloride

CAS
number

( ... )

oral

dermal

dermal

oral

oral

oral

oral

GHS
Route of
Exposure

Respiratory
tract irritation

GHS Effect On

M
factor

500 mg/kg

( ... )

> 2000 mg/kg

> 2000 mg/kg

500 mg/kg

3986 mg/kg

3986 mg/kg

2301 mg/kg

LD 50
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01-2119490974-22

diammonium
hydrogenorthophosphate (DAP)

limestone

fluorapatite

1317-65-3

1306-05-4

dolomite

dipotassium
hydrogenorthophosphate

16389-88-1

7758-11-4

NA

NA

NA

01-2119493919-15

01-2119444918-26

7783-28-0

calcium
sulphate

Not registered

calcium
phosphate

10103-46-5

10101-41-4

01-2119475325-36

calcium oxide

1305-78-8

REACH
Registration

Chemical
Name

CAS
number

( ... )

Not classified.

Not classified.

Not classified.

Not classified.

ACUTE TOXICITY

Not classified.

Not classified.

TOXICITY (SINGLE EXPOSURE)

SPECIFIC TARGET ORGAN

SERIOUS EYE DAMAGE/ EYE
IRRITATION

SKIN CORROSION/IRRITATION

Category 5

Category 3

Category 1

Category 2

Category 5

Category 5

ACUTE TOXICITY
ACUTE TOXICITY

GHS
Category

GHS Class

oral

dermal

oral

GHS
Route of
Exposure

Respiratory
tract
irritation

GHS
Effect On
M factor

( ... )

> 2000
mg/kg

> 2500
mg/kg

> 2000
mg/kg

LD 50
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magnesium
nitrate

01-2119486789-11

01-2119486789-11

01-2119493947-16

nitric acid,
ammonium
calcium salt

15245-12-2

01-2119486789-11

magnesium
sulphate
monohydrate

magnesium
sulphate
heptahydrate

14567-64-7

10034-99-8

Not registered

magnesium
sulphate

magnesium oxide

7487-88-9

1309-48-4

01-2119491164-38

magnesium nitrate
hexahydrate

13446-18-9

01-2119491164-38

01-2119490076-36

10377-60-3

magnesium
hydrogenorthophosphate

01-2119970165-36

magnesium bis
(dihydrogenorthophosphate)

13092-66-5

7757-86-0

REACH
Registration

Chemical Name

CAS number

( ... )

Category 1

SERIOUS EYE DAMAGE/
EYE IRRITATION

ACUTE TOXICITY

Category 4
Category 5

Category 5

Category 5

Category 5

Category 5

GHS Category

ACUTE TOXICITY

Not classified.

Not classified.

Not classified.

Not classified.

ACUTE TOXICITY

ACUTE TOXICITY

ACUTE TOXICITY

ACUTE TOXICITY

GHS Class

dermal

oral

oral

oral

oral

oral

GHS Route
of Exposure

GHS
Effect On

( ... )

> 2000
mg/kg

500
mg/kg

> 2000
mg/kg

> 2000
mg/kg

> 2000
mg/kg

> 2000
mg/kg

M
LD 50
factor
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7647-14-5

sodium
chloride

potassium
sulphate

potassium nitrate

7757-79-1

7778-80-5

01-2119487136-33

potassium
hydroxide

1310-58-3

01-2119485491-33

01-2119489441-34

01-2119488224-35

01-2119490224-41

potassium
dihydrogenorthophosphate

01-2119539416-36

potassium
chloride

7447-40-7

7778-77-0

01-2119485924-24

phosphoric acid

7664-38-2

REACH
Registration

Chemical
Name

CAS
number

( ... )

Category 5

ACUTE TOXICITY

ACUTE TOXICITY

Category 5

Category 5

Category 5

ACUTE TOXICITY

ACUTE TOXICITY

Category 3

Category 1

Category 1A

Category 4

Category 5

Category 5

Category 5

Category 1

Category 1B

OXIDIZING SOLIDS

EYE IRRITATION

SERIOUS EYE DAMAGE/

IRRITATION

SKIN CORROSION/

ACUTE TOXICITY

ACUTE TOXICITY

ACUTE TOXICITY

ACUTE TOXICITY

EYE IRRITATION

SERIOUS EYE DAMAGE/

IRRITATION

SKIN CORROSION/

Category 5

Category 1

CORROSIVE TO METALS
ACUTE TOXICITY

GHS Category

GHS Class

oral

dermal

oral

oral

oral

dermal

oral

oral

oral

GHS
Route of
Exposure
GHS
Effect On

3000 mg/kg

( ... )

> 2000 mg/kg

> 2000 mg/kg

> 2000 mg/kg

> 333 mg/kg

> 2000 mg/kg

> 2000 mg/kg

3020 mg/kg

2600 mg/kg

M
LD 50
factor
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01-2119489796-13

01-2119457892-27

01-2119488221-41

01-2119519226-43

sodium dihydrogenorthophosphate

sodium
hydroxide

sodium nitrate

sodium
sulphate

sulphuric acid

7558-80-7

1310-73-2

7631-99-4

7757-82-6

7664-93-9

01-2119458838-20

REACH
Registration

Chemical
Name

CAS
number

( ... )

Category 3

AQUATIC HAZARD
(LONG-TERM)

Category 2A
Category 5

ACUTE TOXICITY

AQUATIC HAZARD (ACUTE)

SERIOUS EYE DAMAGE/ EYE
IRRITATION

SKIN CORROSION/
IRRITATION

Not classified.

Category 3

Category 1

Category 1A

Category 5

SERIOUS EYE DAMAGE/ EYE
IRRITATION

ACUTE TOXICITY

Category 3

OXIDIZING SOLIDS

AQUATIC HAZARD (ACUTE)

Category 3

Category 1

SERIOUS EYE DAMAGE/ EYE
IRRITATION

SKIN CORROSION/
IRRITATION

Category 1
Category 1A

GHS
Category

CORROSIVE TO METALS

Not classified.

GHS Class

oral

oral

GHS Route GHS
of Exposure Effect On

2140 mg/kg

( ... )

> 2000 mg/kg

M
LD 50
factor
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01-2119493057-33

triple superphosphates

urea

urea phosphate

65996-95-4

57-13-6

4861-19-2

01-2119489460-34

01-2119463277-33

01-2119488967-11

superphosphates

8011-76-5

REACH
Registration

Chemical Name

CAS
number

( ... )

SERIOUS EYE DAMAGE/ EYE
IRRITATION

SKIN CORROSION/
IRRITATION

ACUTE TOXICITY

Not classified.

AQUATIC HAZARD (ACUTE)

SERIOUS EYE DAMAGE/ EYE
IRRITATION

ACUTE TOXICITY

AQUATIC HAZARD (ACUTE)

Category 1

Category 1B

Category 5

Category 3

Category 1

Category 5

Category 3

Category 1

Category 5

ACUTE TOXICITY
SERIOUS EYE DAMAGE/ EYE
IRRITATION

GHS Category

GHS Class

oral

oral

oral

GHS
Route of
Exposure
GHS
Effect On

2600 mg/kg

> 2000 mg/kg

2500 mg/kg

M
LD 50
factor
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01-2119548394-33

boric acid

reaction products of
monoethanolamine
and boric acid (1:3)

boric acid, zinc salt

colemanite

copper oxide

10043-35-3

26038-87-9

138265-88-0

12291-65-5

1317-38-0

01-2119502447-44

Not registered

01-2119691658-19

01-2119486683-25

Chemical Name

CAS number

REACH
Registration

Category 1

AQUATIC HAZARD
(LONG-TERM)

AQUATIC HAZARD (ACUTE)

Category 1

Category 1

Category 5

Category 5

ACUTE TOXICITY

ACUTE TOXICITY

Category 2

Category 2

TOXIC TO REPRODUCTION

AQUATIC HAZARD
(LONG-TERM)

Category 2

AQUATIC HAZARD (ACUTE)

TOXIC TO REPRODUCTION

Category 3

Category 5

AQUATIC HAZARD (ACUTE)

ACUTE TOXICITY

Category 1B

Category 5

ACUTE TOXICITY
TOXIC TO REPRODUCTION

GHS
Category

GHS Class

dermal

oral

dermal

oral

GHS
Route of
Exposure

GHS
Effect
On

Appendix 3 - Classification of micronutrient source substances

1

100

1

M
factor

( ... )

> 2000
mg/kg

> 2500
mg/kg

> 2000
mg/kg

3450
mg/kg

LD 50

01-2119520566-40

01-2119520566-40

copper sulphate
pentahydrate

7758-99-8

REACH
Registration

7758-98-7

Chemical Name

copper sulphate,
anhydrous

CAS
number

( ... )

Category 5

Category 1

Category 1
AQUATIC HAZARD
(LONG-TERM)

AQUATIC HAZARD
(ACUTE)

Category 2A

Category 2

SERIOUS EYE DAMAGE/
EYE IRRITATION

SKIN CORROSION/
IRRITATION

Category 4

ACUTE TOXICITY

ACUTE TOXICITY

Category 1

Category 1

Category 2A

AQUATIC HAZARD
(LONG-TERM)

AQUATIC HAZARD
(ACUTE)

SERIOUS EYE DAMAGE/
EYE IRRITATION

Category 2

Category 5

ACUTE TOXICITY
SKIN CORROSION/
IRRITATION

Category 4

GHS
Category

ACUTE TOXICITY

GHS Class

dermal

oral

dermal

oral

GHS
Route of
Exposure

GHS
Effect
On

1

10

1

10

M
factor

( ... )

> 2000 mg/kg

> 400 mg/kg

> 2000 mg/kg

> 400 mg/kg

LD 50
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01-2119490860-33

01-2119490790-32

disodium octaborate

disodium tetraborate
pentahydrate

12179-04-3

Not registered

01-2119457614-35

12280-03-4

diiron trioxide

1309-37-1

01-2119513794-36

disodium molybdate

dicopper oxide

1317-39-1

REACH
Registration

10102-40-6

Chemical Name

CAS
number

( ... )

TOXIC TO REPRODUCTION

EYE IRRITATION

TOXIC TO REPRODUCTION

ACUTE TOXICITY

ACUTE TOXICITY

ACUTE TOXICITY

Not classified.

AQUATIC HAZARD
(LONG-TERM)

AQUATIC HAZARD (ACUTE)

SERIOUS EYE DAMAGE/
EYE IRRITATION

ACUTE TOXICITY

Category 1B

Category 2A

Category 1B

Category 5

Category 5

Category 5

Category 1

Category 1

Category 2A

Category 4

Category 5

Category 4

ACUTE TOXICITY
ACUTE TOXICITY

GHS
Category

GHS Class

dermal

oral

oral

inhalation

dermal

oral

GHS
Route of
Exposure

GHS
Effect
On

1

100

M
factor

( ... )

> 2000
mg/kg

2550
mg/kg

2689
mg/kg

> 2000
mg/kg

> 928
mg/kg

LD 50
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01-2119490790-32

01-2119513203-57

01-2119498060-41

disodium tetraborate,
anhydrous

iron (II) sulphate

iron dichloride
tetrahydrate

iron orthophosphate

1330-43-4

7720-78-7

13478-10-9

10045-86-0

01-2119906336-41

REACH
Registration

Chemical Name

CAS
number

( ... )

Category 1B

Category 5

Category 4

Not classified.

SERIOUS EYE DAMAGE/ EYE
IRRITATION

ACUTE TOXICITY

Category 1

Category 5

Category 1

ACUTE TOXICITY

CORROSIVE TO METALS

Category 2A

Category 2

SERIOUS EYE DAMAGE/ EYE
IRRITATION

SKIN CORROSION/
IRRITATION

Category 4

ACUTE TOXICITY

ACUTE TOXICITY

Category 3

AQUATIC HAZARD (ACUTE)

Category 2A

TOXIC TO REPRODUCTION

EYE IRRITATION

Category 5

Category 5

ACUTE TOXICITY
ACUTE TOXICITY

GHS
Category

GHS Class

dermal

oral

dermal

oral

dermal

oral

GHS
Route of
Exposure

GHS
Effect
On
M
factor

( ... )

> 2000
mg/kg

500
mg/kg

> 2000
mg/kg

319
mg/kg

> 2000
mg/kg

2400
mg/kg

LD 50
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01-2119934899-15

manganese
dichloride dihydrate

manganese oxide

38639-72-4

1344-43-0

01-2119446291-44

01-2119442695-32

01-2119968560-32

REACH
Registration

manganese carbonate

manganese bis
(dihydrogen
phosphate)

Chemical Name

598-62-9

18718-07-5

CAS
number

( ... )

Category 1
Category 2
Category 2

SERIOUS EYE DAMAGE/
EYE IRRITATION
SPECIFIC TARGET ORGAN
TOXICITY (REPEATED
EXPOSURE)
AQUATIC HAZARD (ACUTE)

ACUTE TOXICITY

Category 5

Category 2

Category 4

ACUTE TOXICITY

AQUATIC HAZARD
(LONG-TERM)

Category 5

ACUTE TOXICITY

Category 2

Category 4

ACUTE TOXICITY

AQUATIC HAZARD
(LONG-TERM)

GHS
Category

GHS Class

oral

inhalation

oral

oral

oral

GHS
Route of
Exposure

brain

GHS
Effect
On
M
factor

( ... )

> 2000 mg/kg

Not available

> 2000 mg/kg

Not available

LD 50

Página - 54
Manual for GHS application at fertilizer industry

01-2119456624-35

01-2119456624-35

manganese sulphate

manganese sulphate
monohydrate

7785-87-7

10034-96-5

REACH
Registration

Chemical Name

CAS
number

( ... )

AQUATIC HAZARD
(LONG-TERM)

AQUATIC HAZARD (ACUTE)

SPECIFIC TARGET ORGAN
TOXICITY (REPEATED
EXPOSURE)

SERIOUS EYE DAMAGE/
EYE IRRITATION

Category 2

Category 2

Category 2

Category 1

Category 5

Category 2

ACUTE TOXICITY

AQUATIC HAZARD
(LONG-TERM)

Category 2

Category 2

AQUATIC HAZARD (ACUTE)

SPECIFIC TARGET ORGAN
TOXICITY (REPEATED
EXPOSURE)

Category 1

Category 5

ACUTE TOXICITY

SERIOUS EYE DAMAGE/
EYE IRRITATION

GHS
Category

GHS Class

inhalation

oral

oral

GHS
Route of
Exposure

brain

GHS
Effect
On
M
factor

( ... )

2150 mg/kg

2150 mg/kg

LD 50
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ulexite

zinc bis(dihydrogen
phosphate)

1319-33-1

13598-37-3

molybdic acid

7782-91-4

orthoboric acid,
compound with
2-aminoethanol

molybdenum trioxide

1313-27-5

26038-87-9

Chemical Name

CAS
number

( ... )

01-2119485974-19

Not registered

01-2119548394-33

01-2120115844-58

01-2119488038-30

REACH
Registration

Category 2A

Category 3

SERIOUS EYE DAMAGE/
EYE IRRITATION
SPECIFIC TARGET
ORGAN TOXICITY
(SINGLE EXPOSURE)

Category 4

AQUATIC HAZARD
(LONG-TERM)

AQUATIC HAZARD (ACUTE)

Category 2

Category 1

Category 2

ACUTE TOXICITY

TOXIC TO REPRODUCTION

Category 3

Category 5

Category 2

AQUATIC HAZARD (ACUTE)

ACUTE TOXICITY

Not classified.

CARCINOGENICITY

Category 5

Category 5

ACUTE TOXICITY
ACUTE TOXICITY

GHS
Category

GHS Class

oral

dermal

inhalation

dermal

oral

GHS
Route of
Exposure

Respiratory
tract
irritation

GHS
Effect On

1

1990
mg/kg

( ... )

> 2000
mg/kg

> 2000
mg/kg

2689
mg/kg

M
LD 50
factor
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01-2119463881-32

01-2119474684-27

01-2119474684-27

zinc oxide

zinc sulphate
(anhydrous)

zinc sulphate,
hydrates

1314-13-2

7733-02-0

7446-19-7

REACH
Registration

Chemical Name

CAS
number

( ... )

Category 1

Category 4

AQUATIC HAZARD (ACUTE)

ACUTE TOXICITY

Category 4

AQUATIC HAZARD
(LONG-TERM)

AQUATIC HAZARD (ACUTE)

SERIOUS EYE DAMAGE/
EYE IRRITATION

Category 1

Category 1

Category 1

Category 1

ACUTE TOXICITY

AQUATIC HAZARD
(LONG-TERM)

Category 1

Category 1

Category 5

AQUATIC HAZARD (ACUTE)

SERIOUS EYE DAMAGE/
EYE IRRITATION

ACUTE TOXICITY

Category 1

Category 3

SKIN IRRITATION

AQUATIC HAZARD
(LONG-TERM)

GHS
Category

GHS Class

oral

dermal

oral

GHS
Route of
Exposure

GHS
Effect
On

1

1

1

1

1

1

M factor

1710
mg/kg

> 2000
mg/kg

1710
mg/kg

LD 50
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Appendix 4 - Fertilizer Classification
Results Worksheet
GENERAL PRODUCT INFORMATION
• Product name (mixture):

• Uses recommended by the supplier:

• Description of the physical condition and packaging that is available
on the market:
• Composition:

Identity and concentration range of ingredients classified according to the
GHS
Ingredient name

		

CAS number

Weight in %

Aquatic environmental
hazards - chronic

Aquatic environmental hazards - acute

Environmental hazards

Target organ toxicity specific repeated exposure

Target organ toxicity specific single exposure

Toxic to reproduction

Serious eye damage and irritation

Corrosion and skin irritation

Acute toxicity

Health hazards

Corrosive to Metals(only
for aqueous solutions)

Oxidizing solids

Physica hazards

Hazard classes

(Name of
ingredient)
Category/H
statement
/M factor

(Name of
ingredient)
Category/H
statement
Environmental
hazards
/M factor
(Name of
ingredient)
Category/H
statement/M
factor
(Name of
ingredient)
Category/H
statement/M
factor

Mixture
classification
(category and H
statement)
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Final classification of the mixture: (Class / Category /H Statementel

Label elements:
Pictograms:
Warnings:
H statements:
P statements:

Example 1
GENERAL PRODUCT INFORMATION
• Product name (mixture): 20 00 30
• Uses recommended by the supplier: Fertilizer – Professional application
• Description of the physical condition/ and packaging that is available
on the market: Solid, bulk, 1000kg big bag and 50kg bags
• Composition: 50% Potassium Chloride (MOP) + 38% Urea + 12%
Ammonium Sulphate (AS)

To identify which ingredients contribute to the hazard of the fertilizer
as a whole it is necessary to verify which substances are present in each
raw material of fertilizer 20 00 30, referring to Appendix 1, and if they are
classified as hazardous, referring to Appendix 2 and 3. The concentration
range of ingredients that contribute to the hazard are obtained based on the
percentage of each raw material and its substances. The result is shown below.
Identity and concentration range of ingredients classified according to the GHS

Ingredient name

MOP

AS

CAS number

7447-40-7

7783-20-2

Weight in %
45-50
0-15

Concentration calculation of ingredients classified according to the GHS
Composition KCL Substances classification (Appendix 2)
(Appendix 1)
0,5% sodium
chloride

Acute Toxicity Cat. 5 oral - 3000 mg/kg

% ingredients in
the mixture
0,5*50% = 0,25%

99,5% potassium
chloride

Acute Toxicity Cat. 5 oral - 3020 mg/kg

Composition SAM
(Appendix 1)

Substances classification (Appendix 2)

% ingredients in
the mixture

100% Ammonium
sulphate

Acute Toxicity Cat. 5 oral
– 4250 mg/kg
Acute Toxicity Cat. 5 dermal – >2000 mg/kg

100*12% = 12%

99,5*50% = 49,75%

Sodium chloride is not shown in the table because 0,25% is lower than 1% (Acute Toxicity cut-off limit – Table 2)

Urea is not classified according to the GHS.
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Mixture
classification

MOP

AS

Cat. 5 oral/may
be harmful if
swallowed

Cat. 5 oral and Cat.
5 dermal / Can be
Not classified
harmful if
because ATE mixture
swallowed / May be
>5000mg/kg
harmful in contact
with the skin

Physical hazards
Oxidizing solids

Corrosive to Metals (only
for aqueous
solutions)
Health hazards

Acute toxicity
Corrosion and skin
irritation
Serious eye
damage and
irritation

Toxic to
reproduction

Target organ toxicity
specific - single exposure
Target organ toxicity
specific - repeated
exposure

Environmental hazards
Aquatic
environmental hazards
- acute
Aquatic
environmental
hazards - chronic

ATE calculation: 100 / (sum of ATE ingredients) = 100/0,0193 = 5181

Sum of ATE ingredients: (49,75/3020) + (12/4250) = 0,0165 + 0,0028 = 0,0193
Final classification of the mixture: not classified
Label elements:
Pictograms:NA
Warnings:NA

H statements:NA
P statements:NA
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The Safety Data Sheet can be obtained through the website htpp: //www.xxxxxxx.com.
br/ chemical product not classified as hazardous according to ABNT NBR 14725-2
Emergency phone: xxxxxx

Example 2

GENERAL PRODUCT INFORMATION
• Product name (mixture): 16 06 24

• Uses recommended by the supplier: Fertilizer – Professional application
• Description of the physical condition/ and packaging that is available
on the market: Solid, bulk, 1000kg big bag and 50kg bags
• Composition: 43,5% Ammonium Nitrate (AN)+ 40% Potassium
Chloride (MOP) + 9.4% MAP + 7.1% 03 17 00

To identify which ingredients contribute to the hazard of the fertilizer
as a whole it is necessary to verify which substances are present in each
raw material of fertilizer 16 06 24, referring to Appendix 1, and if they are
classified as hazardous, referring to Appendix 2 and 3. The concentration
range of ingredients that contribute to the hazard are obtained based on
the percentage of each raw material and its substances. The result is shown
below.

Identity and concentration range of ingredients classified according to the GHS
Ingredient name

CAS number

Weight in %

AN

6484-52-2

35-45

Superphosphates

8011-76-5

5-7

MOP

Ammonium dihydrogen orthophosphate

7447-40-7

7722-76-1

35-45
7-10

Concentration calculation of ingredients classified according to the GHS:
Composition KCL
(Appendix 1)

Substances classification
(Appendix 2)

0,5% sodium chloride

Acute Toxicity Cat. 5 oral
- 3000 mg/kg

Composition MAP
(Appendix 1)

Substances classification
(Appendix 2)

99,5% potassium
chloride

100% ammonium
dihydrogenorthophosphate

Acute Toxicity Cat. 5 oral
- 3020 mg/kg

Acute Toxicity Cat. 5 oral
– 2500 mg/kg
Aquatic hazard (Acute) 3

% ingredients in the
mixture
0,5*40% = 0,2%

99,5*40% = 39,8%

% ingredients in the
mixture
100*9,4% = 9,4%

( ... )
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Composition KCL
(Appendix 1)

Substances classification
(Appendix 2)

Composition 03 17 00
(Appendix 1)

Substances classification
(Appendix 2)

12% Ammonium sulphate

Acute Toxicity Cat. 5 oral
– 4250 mg/kg
Acute Toxicity Cat. 5
dermal – >2000 mg/kg

5% ammonium
dihydrogenorthophosphate

83% superphosphates

Acute Toxicity Cat. 5 oral
– 2500 mg/kg
Aquatic hazard (Acute) 3

Acute Toxicity Cat. 5 oral
– 2500 mg/kg
Serious eye damage Cat. 1
Aquatic hazard (Acute) Cat.3

% ingredients in the
mixture
% ingredients in the
mixture

5*7,1% = 0,355%

12*7,1% = 0,852%
83*7,1% = 5,893%

Sodium chloride and Ammonium sulphate are not shown in the table because 0,2% and
0,852% are lower than 1% (Acute Toxicity cut-off limit – Table 2

Hazard
classes

AN

MOP

MAP

03 17 00

Mixture
classification

Physical
hazards
Oxidizing
solids

Corrosive
to Metals
(only for
aqueous
solutions)

Cat. 3 / May
intensify the
fire; oxidizer

Not classified –
concentration <
70%

Health
hazards
Acute
toxicity

Corrosion
and skin
irritation
Serious
eye damage and
irritation

Toxic to
reproduction

Cat. 5 oral
/ May be
harmful
if swallowed

Cat. 2A
/ Causes
serious
Eye irritation

Cat. 5 oral
/ May be
harmful
if
swallowed

Cat. 5 oral
/ May be
harmful
if swallowed

Cat. 5 oral
/ May be
harmful
if
swallowed

Acute Tox. 5 oral
because ATE
mixture
< 5000mg/kg

Cat. 1 /
Cat. 1 because
Causes
5,893 > 3%
serious
Eye damage
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Hazard
classes

AN

MOP

MAP

03 17 00

Mixture
classification

Target
organ
toxicity
specific
- single
exposure
Target
organ
toxicity
specific repeated
exposure

Environmental
hazards
Aquatic
environmental
hazards acute

Aquatic
environmental
hazards chronic

Cat. 3 /
Harmful to
aquatic
life

Cat. 3 /
Harmful to
aquatic
life

Not classified
because 15,648
< 25%

ATE calculation: 100 / (sum of ATE ingredients) = 100/0,0318 = 3145
Sum of ATE ingredients: (43,5/2950) + (39,8/3020) + ((9,4+0,355)/2500)= 0,0147 +
0,0132 + 0,039 = 0,0318
Aquatic hazard calculation: sum of ingredients Cat. 3= (9,4+0,355+5,893) = 15,648
Final classification of the mixture: Eye Damage 1 + Acute Toxicity 5 (oral)
Label elements:

Pictograms:
Warnings: Danger
H Statements:
H303 May be harmful if swallowed.
H318 Causes serious eye damage.
P Statements:
P280 Wear protective gloves and eye protection.
P305 IN CASE OF EYES CONTACT:
P351 Rinse cautiously with water for several minutes.

Página - 65

Manual for GHS application at fertilizer industry

P338 Remove contact lenses, if present and easy to do. Continue rinsing.
P310 Immediately call a POISON CENTER or doctor/physician.

The Safety Data Sheet can be obtained through the website htpp: //www.
xxxxxxx.com.br/
Emergency phone: xxxxxx

Appendix 5 – Specific cut-off limits
Data and information: Some main Boron-components frequently used in fertilizers have
been given specific cut-off values in the European legislation (Regulation (EC) No 1272/2008,
Annex VI), e.g. Boric acid 5,5% and Borax/borates 4,5-8,5%.
In 2015, the Fertilizer Sector proposal was to apply the specific cut-off limits given in the
European legislation informing in section 3 of the SDS:
“The specific cut-off limits for Boron-containing substances classified as Toxic to
Reproduction (Repr. 1B) in the European GHS-Regulation (REGULATION (EC) No 1272/2008),
Annex VI, have been applied."
In Brazil, in addition, the generic concentration for classification for reproductive toxicant
Category 2 is ≥ 0.1% wt/wt of the substance. Some suppliers/manufacturers's position is
to self-classify other Boron-containing substances as Repr. 1 or Repr. 2, e.g. Colemanite/
Ulexite and Zn Borate. Reprotoxic effect of these substances are directly related to the effect
of boric acid following dissolution. Therefore, to apply a lower concentration limit for Ulexite/
Colemanite and Zn Borate than for boric acid would be inconsistent. The use of 0,96% limit is
analogous with what the authorities in Europe use in their legislation for boric acid.
Fertilizer Sector's position in Brazil is to self-classify the Colemanite/Ulexite and Zn
Borate as reproductive toxicant Category 2 with a specific concentration limit of 0,96 % wt/
wt of Boron. Then, the Sector will rephrase the remark in section 3 of the SDS to:
“Specific cut-off limits for Boron-containing substances classified as Toxic to Reproduction
(Repr. 1 or Repr. 2) justified by read-across to boric acid, are based on a Boron-content of
0,96%. This is in line with what has been applied for boric acid in the European GHSRegulation (REGULATION (EC) No 1272/2008), Annex VI.”
Note: for mixtures containing more than one source of these Boron substances, the total
Boron content will be considered, not the individual concentration of the substances.

GHS Class

Specific Cut-off
Limits

GHS Category

Substance

TOXIC TO REPRODUCTION

Category 1B

Boric Acid

5,5% (0,96 % wt/wt of
Boron)

TOXIC TO REPRODUCTION

Category 2

Ulexite

0,96 % wt/wt of Boron

TOXIC TO REPRODUCTION
TOXIC TO REPRODUCTION

Category 2
Category 2

Colemanite
Zinc Borate

0,96 % wt/wt of Boron
0,96 % wt/wt of Boron
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