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Partl Introduction

1-1 Regarding "GHS Classification Guidance”

The fiGlobally Harmonized System of Classification and Labeing of
Chemicals(GHS)0(herei nafter, abbreviated as UN GHS)was discussed in the UN for many years,
and the Economic and Social Council adopted a resolution to promote implementation of GHS
worldwide, and individual countries are establishing systems to introduce GHS. In Japan, the
government launched the GHS Inter-ministerial Committee in 2001, which began trandating UN
GHS-related documents into Japanese, exchanging information to establish GHS-related
domestic laws, promoting the classification of substances in Japan, and implementing the GHS
classification of substances requiring MSDS under PRTR Law, Industrial Safety and Health Law,
Poisonous and Deleterious Substances Control Law, etc. (about 1,500 substances) as references
between FY 2006 and FY 2007, and published the classification results.

To facilitate GHS classification within a short period of two years, the committee established
the AGHS Classification Manual,0 which defines practical methods for data collection and
evaluation criteria for data reliability, and the fiTechnical Guidance on GHS classification,0
which defines detailed technical principles and judgment criteria on health hazards.

It has been pointed out that UN GHS documents include several parts for which individua
countries can optionally select how to adapt GHS to its own system and to descriptions that are
difficult to classify. Therefore, in FY 2007, the ministries and enterprises concerned decided the
Japanese principles for these parts, while taking international harmonization into account (based
on the 2007 revised edition of UN GHS), and worked to establish the Japanese Industria
Standard (JIS) for fiClassification method of chemicals based on fiGlobally Harmonized System
of Classification and Labeling of Chemicals(GHS)0 dbased on the principles from FY 2008. In
this Guidance, the JIS Z 7252-2009, "Classification methods of chemicals based on GHS' is
abbreviated as "Classification JIS".

The ministries and agencies concerned decided to begin classifying new chemicals utilizing
the manual and technical guidance, however, a manual providing greater accuracy is required.
Accordingly, the new and more accurate iGHS Classification Guidance for the Japanese
Government,0 which is consistent with the JIS described above and an integrated AGHS
Classification Manualo and fAiTechnical Guidance on GHS Classificationd that offer more
convenience was produced. The AGHS Classification Guidance for the Japanese Governmento,
however, is a guidance to perform GHS classification of substances efficiently by utilizing



hazard and toxicity information, and a guidance for enterprises in their GHS classification of
chemicals including mixtures has been desired. Therefore, a new iGHS Classification Guidance
for Enterprises’, which is consistent with Classification JIS described above, that offer a manual
for enterprisesin their GHS classification was determined to produce.

This guidance is a manual based on JIS which shows the Japanese principles for GHS
classification, while providing for global harmonization, to allow GHS classification to be
carried out correctly and effectively by enterprises. It includes opinions of the Technical experts
group of the GHS Inter-ministerial Committee for parts requiring expert's judgment as possible
as references for classification.

It should be noted, however, that UN GHS includes classifications that are not adopted by JIS,
and this guidance includes original Japanese judgments and considerations unique to this
guidance.(Regarding classifications that have not been adopted by JIS, explanations are given
where possible at the related part. Refer to them.) In the present guidance, parts inside the
double-lined frames are copies extracted from the Second revised edition of UN GHS.

It should be noted, however, that this guidance is designed for the effective i mplementation of
the GHS classification, and hence requires a detailed investigation (checking original scientific
papers, collection of new findings, hearing the views of experts, etc.) to achieve a more reliable
classification.

Furthermore, this guidance may be amended, reflecting revisions to UN GHS, and as is
considered reasonable, taking classification implementation status and efficiency, etc., into

account, and based on a consensus of all parties concerned.

Any results obtained through execution of the classification with consulting this guidance,
including the responsibility for the results, shall belong to the enterprises.



1-2 Chemicals to be subject to the GHS

(1) Applicable scope of the GHS

1) Substance: It expresses chemical eements and their compounds in the natural state or
obtained by any production process. including any additives necessary to preserve the
stability of the product and any impurities deriving from the process used, but excluding any
solvent which may be separated without affecting the stability of the substance of changing
its composition.

2) Mixture (including alloy): It expresses mixtures or solutions composed of two or more
substances. Alternatively, alloy expresses metallic materials, homogeneous on a macroscopic
scale, consisting of two or more elements so combined that they cannot be readily separated
by mechanical means.

(2) Not applicable scope of the GHS (due to types of products and the like)

Materials to which GHS is not applied fundamentally are the following (1) and (2).

1) Molded article: Products other than liquids, powders, or particles, which formed into
specified shapes or designs in manufacturing, and the whole or parts maintain the functions
in the final applications depending on the shapes or designs. Under usual using conditions,
the material releases very small amount, for example a trace amount, of chemicals included,
and does not show any physico-chemical risks to handlers or hazards to health. Molded
articled which release harmful materials are subjects to the GHS.

2) Materials being intentionally ingested or exposed such as pharmaceuticals, food additives,
and cosmetics, and pesticide residues in foods. Materials regulated by laws or ordinances.

(Note 1) In GHS document, "Mixture" is defined as "Mixtures or solutions composed of two or
more substances in which they do not react.” Judging criteria on "hazards of mixtures' in GHS
are applied to mixtures coordinating to this definition. As for a "reacted mixture", the
composition after reaction is determined by analysis or calculation and mixture rules are
applied, or hazards as the mixture are tested and categorized.

(Note 2) Substances, for example metallic elements, in which their chemical structures are same
but properties change depending on particle size and the like must be classified according to
the property.



1-3 Fundamental Principles in conducting GHS classification

An enterprise has an obligation to provide hazard information regarding his producing or
selling chemicals unless risks are not expected based on their using amounts or using methods. If
data for classification are not available, he must perform predetermined tests and classify.

However, as shown in the following GHS document, if accepted test data already exist,
retesting is not required.

[The Second revised edition of UN GHS] (1.1.2.5(b)(ii)

The GHS based on currently available data. Since the harmonized classification criteria are
developed on the basis of existing data, compliance with these criteria will not require retesting of
chemicals for which accepted test data already exists.

The accepted test data may include in reasonable range of handling experience, considerations
based on chemical knowledge, classification results by the existing classification systems, and
the like, on the chemicals. In many cases, based on such handling experience, considerations
based on chemical knowledge, classification results by the existing classification systems, and
the like, chemicals can be judged whether or being applicable to the Category and items needl ess
to be tested can be shown.




1-4 Method of describing classification results

(1) Regarding the description of Classification results
In this guidance, the classification results for some substances are expressed as follows.

Phrases used in

classification results Explanation

In case no data are available for classification after searching various
information sources and in house data and the like, or sufficient data
for classification are not available.

Substances outside the class due to their physical properties being
outside the GHS definition. For example, considering a hazard class
of "XX solids, a substance whose normal stateisaLiquid or agasis
Not applicable designated as fiNot applicable.d When considering chemical structure,
a substance not having chemical groups related to the evaluation
items (Table 2-3-1 (p.20), right columns) is also designated as fiNot
applicable.o

Although sufficient information for classifying a substance was
available, sufficient evidence to classify it into the lowest hazard
Not classified category defined by GHS were not found after classification. In cases
of a lack of sufficient information, not "Not classified" but
"Classification not possible” should be chosen.

http://www.safe.nite.go.jp/ghs/h18_bunrui.html#bunruimanual (extracted from "Explanation and
Glossary" in the web site of the National Institute of Technology and Evaluation (NITE))
Notes: Most classes of physical hazards in GHS are that of United Nations Recommendations on

Classification not
possible

the Transport of Dangerous Goods(UNRTDG). Dangerous goods are to be transported in
suitable containers. Risk is expressed for fire or leakage due to accidental damage to the
container and the like. As the result, in some classes of TDG, classification into more
dangerous classes may be made. The judgment criteria of TDG are reflected in the
classification of GHS.

Also, a substance with results outside the class obtained from test methods defined by
UNTDG is designated as fiNot classified.0 For example, in the class of Oxidizing Solids,
potassium nitrate tetrahydrate, nickel nitrate, and strontium nitrate (anhydride) are illustrated
not to bein division 5.1 in the brochure of TDG testing methods, and they are considered to be
fiNot classified,0 although they are oxidative materials.

Therefore, it should be noted that substances designated as fiNot classifiedd in GHS
Physical Hazards are not fifree from hazards,0 but have filess hazardouso.

For the description of GHS classification results, the iGHS data input formo is helpful.
Before describing, refer to the "Explanation of GHS hazard sheet." Both AGHS data input formo
and fiExplanation of GHS hazard sheetd are available from the foll owing web site of the National



Institute of Technology and Evaluation(NITE).
National Institute of Technology and Evaluation Supporting tool for GHS Classification:
http://www.safe.nite.go.jp/ ghs/ghs refs.html



Part2 Physical Hazards Guidance

2-1 Summary of GHS classification

Figure 2-1-1 shows the workflow of GHS classification (Physical Hazards).

Figure 2-1-1 Narrowing down the applicable hazard classes (1)

Narrowing down based on states of chemicals
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Figure 2-1-2 Narrowing down the applicable hazard classes (2)

Narrowing down based on molecular structures of ingredient chemicals |

If chemicals (mixture ingredients) do not contain in their molecules chemical groups shown in
Table 2-3-2.

As for Explosives, designate as "Not gpplicable”.

If chemicals (mixture ingredients) do not contain in their molecules chemical groups shown in
Tables 2-3-2 or 2-3-3.

As for Self-reactive Substances and Mixtures, designate as "Not applicable'.

If chemicals (mixture ingredients) do not contain intheir molecules metals or metalloids.

As for Substances and Mixtures which, in contact with water, emit flammabl e gases, designate as
"Not applicable".

1. Organic substances which do not contain oxygen, chlorine, or fluorine, or which contain any of
these elementsthat are bound to carbon or hydrogen only.
2. Inorganic substances not containing oxygen or any hal ogen element.

As for Oxidizing Liquids and Oxidizing Solids, designate as "Not applicable”.

1. Inorganic substances
2. Organic compounds which in their molecules do not contain any of -O-O- linkage.

As for Organic Peroxides, designate as "Not applicable”.

Narrowing down based on contents and the like

1. Containing chemical groupsin Table 2-3-2 including oxygen but the cal culated result of
oxygen balance isless than -200.
(Calculation) As for carbon, hydrogen, and oxygen in molecular formula (CxHyOz),
Oxygen balance = -1600 x (2x + y/2 -z)/molecular weight

2. In mixtures of inorganic oxidizing substances and organic substances, total concentrations of
inorganic oxidizing substances isless than 15% by mass when the Category of oxidizing
substancesis 1 or 2, or less than 30% by mass when the Category of oxidizing substancesis 3.

As for Explosives, designate as "Not classified".

In mixtures including organic peroxides,

1. When the content of hydrogen peroxideis not morethan 1.0%, and activated oxygen amount
based on organic peroxides is not more than 1.0%.

2. When the content of hydrogen peroxide is more than 1.0% and not more than 7.0%, and
activated oxygen amount based on organic peroxidesis not more than 0.5%.

As for Organic Peroxides, designate as "Not classified".

Go to Figure 2-1-3 (next page)




Figure 2-1-3 Narrowing down the applicable hazard classes (3)
Narrowing down based on existing information, in-house information, etc.

(1) Judgment based on handling experiences.
(It should be noted that the responsibility for judgment shall belong to the enterprises)
1. Itisrecognized not to react with water.
2. Itisknown that the substance (mixture) dissolvesinto water and makes a stable mixture.
(Incases of 1, 2, Substances and Mixtures which, in contact with water,
emit flammable gases - "Not classified")

3. Itisrecognized not to auto-ignite under handlinginair.
(Pyrophoric Liquids and Solids - “Not classified")

(2) Judgment based on fundamental chemical knowledge on oxidation/reducti on reactions (including
combustion and metal corrosion):
(Take carethat the responsibility for judgment shall belong to the enterprises)
1. Reductive substances (Oxidizing Liquidsand Solids, Corrosiveto Metals - "Not classified")
2. Oxidative substances
(Substances and Mixtures which, in contact with water, emit flammable gases - "Not classified")
3. Neutral oxidative/reductive substances
(Oxidizing Liquidsand Solids, Substances and Mixtures which, in contact with water, emit flammable
gases - "Not classified")
Substances being not oxidative and with pH near neutral (Corrosiveto Metals - "Not classified")
Noncombustible or flame-resi stant substances
(Flammabl e Liquids, Flammable Solids, Self-heating Substances and Mixtures - “Not classified")

o

(3) Judgment based on existing classification results, etc.:
(Take carethat the responsibility for judgment shall belong to the enterprises)

Asfor very similar articles, GHS classification is available. (examine and utilize for categorization.)
Published classification result by NITE isavailable. (examine and utilize for categorization.)
UNRTDG classification result isavailable. (examine and utilize for categorization.)
Classification result according to the Fire Defense Law is available.

(examine and utilize for categorization.)
In-house data can be utilized for GHS classification are available.

(examine and utilize for categorization.)

Eal SR

o

(4) Judgment based on preliminary measurement results:
1. Organic substances including chemical groups associated with explosive properties but the exothermic
decomposition energy isless than 500 J/g and the onset of exothermic decomposition is bel ow 500°C.
(Explosives - "Not classified")
2. Substancesincluding chemical groups associated with explosive properties or self-reactivity but their heat
of decomposition islessthan 300 J/g, or their SADT is greater than 75°C for a 50 kg package.
(Self-reactive Substances and Mixtures - "Not classified")

(5) Testsareimpossible or needless: (Omit the predetermined tests.)
1. Dueto hazards of such as Explosives (including P e _—
desensitized explosives), Self-reactive Substances and P “Clasdfication not possible
Mixtures, and Organic Peroxides, predetermined tests are Ground (No data available)
impossible.
(Flammabl e Liquids, Flammable Solids,
Self-heating Substances and Mixtures)
2. It can be expected to be "No hazard" based on producing
amounts, packaging units, and handling methods of
articles’.
(6) Handling and testing methods are not established in GHS. "Classification not possible"
1. Desensitized explosives - (Explosives) > .
2. Liquids- (Self-heating Substances and Mixtures) " Grour}d (Testing methods are not
3. Gases, solids- (Corrosiveto Metals) established.)

When hazards can not be ignored, it is preferable to perform predetermined tests and categorize.

3 For example, "benzene substituted by deuterium(s)" is distributed with only small units as areagent. Flammable
liquids may be classified as "Classification not possible” without performing measurement of flash points. It is
consistent with GHS rulesto designate as "Category 2" by estimating from normal benzene.




2-2 Sources of information available for classification and judgment

The physical properties of substances, particularly the relationship between temperature and
physical states, are one of the key factors for GHS classification. Equally important is
information  regarding physical hazards such as flammability, explosibility,
combustion-supporting properties, and explosion limits. What follow are descriptions of
literatures concerning the existing systems used as classification criteria and the useful sources of
information.

2-2-1 Information directly applicable to GHS Classification (Classification according to
the United Nations Recommendations on the Transport of Dangerous Goods, etc.,)

At present, no document is available that brought together classification results based on GHS.
Since, however, the classification of physical hazards in GHS is based on the United Nations
Recommendations on the Transport of Dangerous Goods(hereinafter, abbreviated as UNRTDG
classification)that has been utilized under an international consensus, the classification in GHS
accords, in principle, with that of UNRTDG. However, as GHS includes dangerous goods whose
transportation is prohibited (unstable explosives) and substances not applicable to dangerous
goads in UNRTDG classification, their classes and categories could not be found in UNRTDG
classification (Table 2-3-4).

Although GHS hazard classification shall be performed based on predetermined test results (or
information with the equivalent values), in whose many items, testing methods of UNRTDG are
adopted. Accordingly, in classification of physicochemical properties, if a given substance has
been already classified in UNRTDG classification, the result can be utilized as reference. For this
purpose, the regulatory provisionsin (1) can be utilized as database, and related literatures in (2)
and (3) may be used as complement. As for classifications by the GHS Inter-ministerial
Committee in Japan, refer to (4).

(1) The United Nations Recommendations on the Transport of Dangerous Goods(UNRTDG)

The recommendations were presented, like the GHS recommendations, by the UN Committee
of Experts on the Transport of Dangerous Goods (CETDG /GHS), and has complementary
contents. Therefore, it is appropriate to use them in GHS classification.

As of September 2008, the latest version is iUN Recommendations on the Transport of
Dangerous Goods, Model Regulations, Rev.15, 20070.
http://www.unece.org/trans/danger/publi/unrec/rev15/15files_e.html

The web site (National Institute of Technology and Evaluation) posting UN numbers and TGD
classification results for individual substances is given below. Preferably, the UN numbers and
TGD classification results on the site are to be sufficiently confirmed.:

10



http://www.saf e.nite.go.j p/data/sougou/pk_list.html ?able_name=un

(2) The International Maritime Dangerous Goods Code (IMDG Code)

Regarding maritime transport, the International Maritime Organization(IMO)issues the
International Maritime Dangerous Goods Code (IMDGC). As of March 2009, its latest version is
for 2006, and its classification agrees with that in (1).

This code is incorporated into the iRegulations for the Carriage and Storage of Dangerous
Goods by Shipd (hereinafter abbreviated as the fiDangerous Goods Regulationsd) (the 13th
edition by Kaibundo, 2007). The UNRTDG classification is also adopted in the Aviation Law
and its enforcement regulations, just like in the Dangerous Goods Regulations.

The site posting the Annex 1 of the Dangerous Goods Regulations: (Note that its content lags
behind that of the UN information by two years.)
http://law.e-gov.go.j p/html data/ S32/S32F03901000030.html

Although the following literature is not directly related to GHS classification, it is used
complementarily.

- EMS GUIDE, Emergency Response Procedures for Ships Carrying Dangerous Goods,
EmS (corresponding to the 2002 version of IMDG Code. Its Japanese trandlation is not
available.)

(3) The Emergency Response Guidelines (ERG)
Guidelines jointly developed by Canada, the U.S., and Mexico for those responding to land
transport accidents.

Its Japanese version was first released in 2001 (after the revised version in 2004, the latest 2008
version is released now).(fiIEmergency Response Guidebook: Application to the Container Yellow
Card labeling systemo, the Japan Chemical Industry Association). According to the Guidebook,
Japan's yellow cards are to indicate schedule numbers 111-172.

(4) Classifications by the GHS Inter-ministerial Committee in FY 2006
At the following URL, the list of chemicals (1424 substances) classified by the GHS
Inter-ministerial Committee in FY 2006 is posted. These chemicals are mainly substances, and
their GHS classification was performed based on literature information.
http://www.safe.nite.go.jp/ghs/list.html

1



2-2-2 Data collection systems of physical properties

Available databases for physical properties that can be used other than UNRTDG classification
areasfollows.

Table 2-2-1 Reference documentsfor data of physical properties,

physicochemical testing methods, and the like

No.

Name of the document

Brief introduction

Gmelins Handbuch der Anorganischen
Chemie and Gmelin Handbook of Inorganic
and Organometallic Chemistry 8th Ed
(Gmelin)

It contains property information of inorganic
compounds (including organometallic
compounds) and are said to have information
of 1.1million substances. It was originated by
Leopold Gmelinin 1817. The series has been
published in English since 1982, and the
latest digitized versionis availablein CD
format.

Bellsteins Handbuch der Organischen
Chemie and Beilstein Handbook of Organic
Chemistry 5th ed. (Beilstein)

It contains synthesis methods and
physicochemical propertied of organic
compounds (7million substances). It was
originated by K.Beilstein. The publication of
the 4th edition was started in 1918, and
supplementary volumes were published
subsequently. The book started to be
published in English from its 5th enlarged
edition, published in 1960. It is also digitized
and provided in CD format now.

The Merck Index 14™ Ed (Merck)

Thisis a handbook for reagents and
pharmaceutical materials and includes 10
thousands substances.

Thisisamanual for reagents and
pharmaceutical materials first published in
1889 by Merck. Thelatest 14th edition is
digitized and provides a search system
utilizing the Web.

Chemical Abstracts (CA)

It iswidely used as an information source for
general chemicals (including patents).

International Critical Tables of Numerical
Data, Physics, Chemistry and Technol ogy
(ICT)

It contains physical data of chemical
materials, and in which thermodynamic data
are abundantly described.

Fluid Physical Properties Database for
Engineers

Thisisarevised edition of the fiChemical
Substance Constants,0 which had been
published by the Society of Chemical
Engineers, Japan until 2003.

IUCLID of European Chemical Bureau
(ECB): Data can be downl oaded.
http://ecb.jrc.it/esis/index.php?PGM=dat

Hazard data are not peer-reviewed and care
should be taken in using, while physical
properties may be used.

12




8. | (1) Hazardous Substances Data Bank They are Risk Assessment Documents, and

(HSDB) include physical properties also.
http://toxnet.nim.nih.gov/cgi-bin/sig’html | ICSC is provided by the International
gen?HSDB Program on Chemical Safety (IPCS). ICSC,
(2) International Chemical Safety Cards for which ILO in charge of physical hazards
(ICSC) such as flashpoints, auto-ignition points, and

http://www.ilo.org/public/english/protect | explosive limits, and WHO in charge of
ion/safework/cis/products/icsc/dtasht/ human health hazards, are trandated into 16

Japanese version: languages other than English including
http://www.nihs.go.jp/ICSC/ Japanese. At present, cards for about 1,400
chemicals are prepared, and chemicals are
searchable by CAS number.
9. |Manual of Tests and Criteria It includes testing methods.
(Test manual for UNRTDG) It can be ordered at big bookstores in Japan.
10. | The Chemical Risk Information Platform It is a search system for chemicals of the
(CHRIP) National Institute of Technology and
http://www.saf e.nite.go.j p/japan/db.html Evaluation, which include abundant

information such as CAS numbers, METI
numbers, domestic laws and regulations, and
UN numbers.

Other information sources are as follows.

2 Ullmanns Encyklopaedie der Technischen Chemie and Ullmannis Encyclopedia : Industrial
Organic Chemicals(Ullmann)

3 Handbook of Physical Properties of Organic Chemicals (about 13,000 substances)(Howard)
This database of physical properties was compiled by PH.Howard and W.M.Meylan (Syracuse
Research Corporation) and published by Lewisin 1997.

3 Chapman and Hall Chemical Database(Chapman)(442,257 records as of 1997)

This physicochemical database of organic compounds was originally called as iHEILBRONG

(acommercial database):http://library.dial og.com/bluesheets/html/bl0303.html

3 CRC Handbook of Chemistry and Physics(CRC)

3 HODOC File (Handbook of Data on Organic Compounds)(HODOC) (25,580 substances as of

2008)

This is a database version of the CRC handbook. In Japan, this database is managed by the
Japan Science and Technology Agency (an independent administrative agency):
http://www.cas.org/ONLINE/DBSS/hodocss.html

3 Saxbs Dangerous Properties of Industrial Material S(Sax)

Wiley-VCH Publishing has published this database of dangerous physical properties of

industrialized products, and it is now in the 11th edition. Data on reactivity, combustibility and

explosiveness of more than 20,000 substances are listed. Information of the database can be
searched by CAS number.
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2-2-3 Data collections of physicochemical hazard data

Genedal data collections on physical hazard data are as follows. They addressed, however,

emergency measures and risk management measures rather than listing hazard data, and they

were filled with paragraphs on those topics and rating of hazards. They do not serve well in GHS
classification especially for physical hazards. As some hazard databases include health hazard

data, the ones that predominantly contain the descriptions of physical hazards are shown in this

section.
Table 2-2-2 Data collections of physical hazard data
No Name of the document Brief introduction
1 | Homme Handbook of Dangerous The 1987 version was translated into Japanese by
Goods(Hommmel) Rokuro Arai and published by Springer-Verlag
Tokyoin 1991.
2 | Incompatible Hazard Handbook of The first edition was supervised by Tadao
Chemicals(Tokyo Fire Department) Yoshida and Shozo Tamura and published by
Nikkan Kogyo Shinbun in 1980, followed by the
second edition in 1997.
3 | Dangerous Goods Data Book It was compiled by the Tokyo Consolidated Fire
Prevention Association and published by
Maruzen in 1989.
4 | Bretherickés Handbook of Reactive Its Japanese version was translated and
Chemical Hazards and Bretherick's supervised by Shozo Tamura and published by
Handbook of Dangerous Goods (5th Maruzen in 1998
edition)(Bretherick)
5 | Chemical Substances Safety Data Book | This data book, edited by the Chemical

Substances Safety |nformation Workshop and
supervised by Yoichi Uehara, wasfirst published
by Ohmushain 1994.

Other information sources are as follows.:

3 Hazardous Chemicals Data Book (G Weiss) and Solvents Safety Handbook (D. J. De
Renzo)(Weiss)

3 Dangerous Goods Data Book(Tokyo Fire Department)

3 Data Sheet of Dangerous Goods in Road Transport(the Research Institute for Safety
Engineering)

14




3 International Chemical Safety Cards(ICSC)
http://www.il0.org/public/english/protecti on/safework/cis/products/icsc/ dtasht/index.htm
Japanese version:http://www.nihs.go.jp/| CSC/
3 Fire Protection Guide to Hazardous Material S(NFPA)
This Fire Prevention Guide was compiled by NFPA (the U.S. National Fire Protection
Association). The 13th edition is now available, listing data on physical hazards such as
flashing points, ignition points, and explosion limits, and individual substances can be
searched by CAS number.
3 1SO Standards on Gases(ISO 10156, 1SO 5145)
The evaluation of physical hazards of Gases in GHS is based on the following SO Standards,
which are under revision in paralld with the editing of UN GHS. If there should be a conflict
between a description in 1SO and that in the UN GHS, the one in SO has precedence.
A) 1S0 10156 Gases and gas mixtures T Determination of fire potential and oxidizing ability
for the selection of cylinder valve outlets. (1996-02-15)
B) 1SO 10156-2 Gas cylinders T Gases and gas mixtures- Part 2: Determination of oxidizing
ability of toxic and corrosive gases and gas mixture (2005-08-01)
C) ISO 5145 Cylinder valve outlets for gases and gas mixtures T Selection and dimensi oning.
(2004-04-15)
In B), a new evaluation method for Oxidative Gases is described. Although A) is
scheduled to be revised into JIS Z10156-1, the contents regarding Flammable Gases will
not be changed. Gas classification in C) isinformative.
3 Matheson Gas Data Book (7th Ed.)(Matheson)
3 Handbook of Compressed Gases (4th Ed.)(Gas Handbook)
3 SIDS Initial Assessment Report
Thisreport is published by OECD and its Japanese version is published by the Japan Chemical
Industry Ecology-Toxicology & Information Center (JETOC) (an incorporated association).
The SIDS report can be downloaded from bel ow.:
http://www.chem.unep.ch/irptc/sids OECD SID S/sidspub.html.
The Japanese version can also be downloaded from below.:
http://www.jetoc.or.jp/HP_SIDS/SIAPbase.htm
3 International Uniform Chemical Information Database (IUCLID)
This database is developed by the EU European Chemicals Bureau (ECB), and its CD-ROM
version (the updated, Edition 2 - 2000) is also available.
URL :http://ecb.jrc.it/classification-labelling/
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2-2-4 Reference materials
The following materials are not directly related to GHS classification and hence should be
considered to be only for readers' reference.

(1) Annex Iof the Council Directive 67/548/EEC (hereinafter abbreviated as "EU classification™)

This document is a collection of the label elements for dangerous substances listed in the
European Inventory of Existing Commercial Chemical Substances (EINECS), and the label
elements based on base-set results of new chemical substances. It contains qualitative
descriptions with warning phrases and combined warning phrases.

The classification and categorization adopted in the Annex | of the Council Directive
67/548/EEC is not based on GHS classification criteria, therefore, its results are not applicable to
GHS classification.

The Japanese version of this document was published by JETOC in 2004 as AEU: List of
Dangerous Substances (7th edition)o.

* In EU, GHS classification criteria and labeling regulations were introduced into its regulations
on labeling and packaging by the CLP Regulation ("EU Regulation of the European Parliament
and of the Council (EC) No. 1272/2008 on classification, labeling, and packaging of substances
and mixtures) that entered into force in January 2009.

(2) Utilization of Fire Defense Law test data

In Japan, physical hazards are regulated by Fire Defense Law, and testing methods and
evaluation criteria based on the Fire Defense Law are defined. Test data of individual articles
have been accumulated. Until now, in examination of GHS category judgment, Fire Defense Law
test and GHS test have not been compared, however it is preferable to utilize Fire Defense Law
test data in the range where possible.

Table 2-2-3 Correspondence Table of Fire Defense Law hazar dous materialsto
GHS hazard classes

Fire Defense Law GHS

Dangerous material Class 1 "Oxidizing Solids® | 2. 14 "Oxidizing Solids"

Dangerous material Class 2 "Flammable | 2.7 "Fammable Solids’

Solids'
Dangerous material Class 3 "Pyrophoric | 2.9 "Pyrophoric Liquids’
materials and Water-prohibiting materials* 2.10 "Pyrophoric Solids"

2.12 "Substances and mixtures which, in
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contact with water, emit flammable gases’

Dangerous material Class 4 “Inflammable | 2.6 "Flammable Liquids®
Liquids'

Dangerous material Class 5 "Self-reactive | 2.15 "Organic Peroxides"
materials’ 2.8 " Sdlf-reactive Substances and Mixtures"

Dangerous material Class 6 "Oxidizing | 2.13"Oxidizing Liquids"
Liquids'

Since most testing methods of Fire Defense Law are different from that defined in GHS, most
classification judgments of Fire Defense Law are not available in GHS classification.
Accordingly, it is preferable to perform GHS test for articles which already designated as
hazardous materials by Fire Defense Law. While, as for materials designated as "non-dangerous
materials’ by Fire Defense Law, their test results may be utilized for estimation of "Not
applicable” in GHS. As for evaluation of test results of individual dangerous materials,
explanation will be given initems of corresponding GHS hazardous substances or mixtures.

(3) Guiddines for Providing Information on the Safety of Chemical Substances(1993 Notice 1
from the Ministry of Labour, the Ministry of Health and Welfare, and the Ministry of
International Trade and Industry)

These guidelines provide definitions of explosive substances, gases under pressure, flammable
liquids, flammable solids/gases, pyrophoric substances, substances that emit flammable gasesin
contact with water, oxidizing substances, self-reactive substances, and corrosive substances. The
guidelines can be compared with GHS classification and categorization. They were jointly issued
by the Ministry of Labor, the Ministry of Health and Welfare, and the Ministry of International
Trade and Industry on March 26, 1993 as Natice 1.
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2-3 Classification of Physical Hazards based on physical, chemical states and
chemical structure

2-3-1 Introduction

While there are 16 classes of GHS physical hazards at present, items to be evaluated can be
reduced depending on the state of a substance (Gas, Liquid, and Solid). Some items cover
substances with particular chemical structures only.

2-3-2 Physicochemical definitions in GHS

In GHS, the state of a substance is defined , in general, under the temperature of 20°C and the
atmospheric pressure of 101.3 kPa. Although these conditions are determined as internationally
common rules, some substances can not be dealt with under these conditions.

2-3-3 Gases

Gases are defined as (i)substance whaose vapor pressure exceeds 300 kPa(absol ute pressure)at
50°C or (ii)substance which is completely gaseous at standard atmospheric pressure (101.3 kPa)
at 20°C, according to Chapter 1.2 of the second revised version of UN GHS.

2-3-4 Liquids

fiLiquidsd are defined as substances whose vapor pressures are 300 kPa or less at 50°C and
that are not completely gaseous at standard atmospheric pressure (101.3 kPa) and at 20°C and
whose melting points or initial melting points are 20°C or below at standard atmospheric
pressure (101.3 kPa), according to 1.2 in the second revised edition of UN GHS. Highly viscous
or pasty substances and mixtures, whose melting points cannot be determined, are tested
according to ASTM D4359-90. or judged by the penetrometer test for specifying flowability
defined by the section 2.3.4 in the Annex of the European Agreement Concerning the
International Carriage of Dangerous Goods by Road (ADR).

2-3-5 Solids

Any substances or mixtures that do not meet the definitions of filiquidsd or figasesd are defined
as fisolidsd, according to 1.2 in the second revised edition of UN GHS. Solids can be in various
forms. powder, granule, paste, mass, fiber, tablet, etc. The hazards of powdered substance, for
instance, may vary depending on their particle size. Therefore, hazards that a substance hasin its
current form, instead of hazards inherent to the substance, should be assessed.

2-3-6 Selection of assessment items according to chemical structure
When liquids and solids contain specific chemical groups in their molecules, an assessment
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should be conducted that takes into account the presence of those groups.

When they contain chemical groups related to explosibility(see 2-4-7), they shall be tested as
fiexplosivesd(2-4-1)and fisdf-reactive substances and mixturesd(2-4-8). When they contain
chemical groups related to explosibility as well as those related to self-reactivity(see 2-4-8), they
shall be tested as fiself-reactive substances and mixtureso(2-4-8).

If they contain metals or semimetals (Si, Ge, As, Sb, B, etc.) in their molecules, they should
be tested as fisubstances and mixtures which, in contact with water, emit flammable
gasesn(2-4-12).

If they contain oxygen, fluorine, or chlorine and if any of these elements are bound to
elements other than carbon and hydrogen, they should be tested as foxidizing
liquidso(2-4-13)and fioxidizing solidsd(2-4-14).

Organic compounds containing the TO-O- structure in their molecules, or mixtures containing
such compounds, should be tested asfi Organic Peroxideso(2-4-15).

The following table summarizes the above.
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Table 2-3-1 Classification of Physical Hazards based on physical, chemical states and
chemical structure

Classifiable chemical

Section Hazard Class Gas Liquids Solid
structure
Substances  containing
. chemical groups related
241 | Explosives X ° ° to explosibility in their
mol ecules(see 2-3-7)
2-4-2 Flammabl e Gases o X X
243 | Flammeble 0 0 0
Aerosols
2-4-4 Oxidizing Gases
245 Gases Under °
Pressure
Flammable
2-4-6 Liguids X o X
(Powdered, granular, or
2-4-7 Flammable Solid X X o pasty substances are to
be assessed.)
Substances  containing
chemical groups related
Salf-reactive to explosibility as well
2-4-8 Substances and X o o as chemical  groups
Mixtures related to self-reactivity
intheir molecules
(see 2-3-6, 2-3-7)
Pyrophoric
2-4-9 Liguids o X
2-4-10 | Pyrophoric Solids X o
Self-heating
2-4-11 | Substances  and X o
Mixtures
Substances and
mixtures which, in Substances  containing
2-4-12 | contact with X o o metals or semimetals
water, emit (S, Ge, As, Sb, Bi, €tc.)
flammabl e gases
I - Substances  containing
2-4-13 | Oxidizing Liquids X o X oxygen, fluorine, or
chlorine, any of which
are bound to eements
other than carbon and
2-4-14 | Oxidizing Solids X X o hydrogen
Organic compounds
contai ning-O-0O-
2-4-15 | Organic Peroxides X o o structure, excluding

those whose content of
active oxygen (%) meet
criteria in 2.15.2.1 (a)
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and (b) of the second
revised edition of UN
GHS

2-4-16 Corrosiveto o
Metals

o :Classifiable, X:Not classifiable, : Classifiable, but no test method is designated

When a substance does not contain chemical groups mentioned in the column for ficlassifiable
chemical structureo in Table 2-3-1, itsficlassification resultd should be finot applicabled.
Example:0Not applicabled in the class of fiOrganic Peroxidesd(The substance in question is an
organic compound not containing TO-O- structure.)

When a substance falls under a highly prioritized class of hazards, it is designated as fiNot
applicabled. As for substances with higher hazards, lower hazards may not be evaluated or are
needless to be evaluated. For example, for Explosives, self-reactivity is needless to be eval uated.
And for Pyrophoric Solids, self-heating may not be evaluated. If such are clearly shown in GHS
document, they are classified as "Not applicable”. Although not shown in GHS document, if tests
are not possible, classify as " Classification not possible". For example, for solid Explosives, tests

for Flammable Liquids are not possible. (see Figure 2-1-3 (5) 1)

2-3-7 Chemical groups related to explosibility

[GHS 2™ revised edition](2.1.4.2.2 (a))

(a) There are no chemical groups associated with explosive properties present in the
molecule. Examples of groups which may indicate explosive properties are givenin
Table A 6.1 in Appendix 6 of the UN Recommendations on the Transport of Dangerous
Goods, Manual of Tests and Criteria;

Examples of the chemical groups are as follows:

21




Table 2-3-2 Chemical groups concer ned with explosive properties

Generic  term  of | Names of chemical | Chemical structure of | Comment
chemical groups groups chemical groups
Unsaturated C-C bond | Acetylenes -CIC- (acetylides)
acetylides -CIC-M M: Metals such as
1,2-dienes -C=C=C- copper, silver
C-metals Grignard reagents R-MgX
organo-lithium R%Li R% akyl functiona
compounds group
Contiguous  nitrogen | Azides R%-N=N=N
atoms hydrazines R-NH=NH
aliphatic azo R-NIN R% alkyl, cycloalkyl
compounds functional groups
diazonium salts R3-N"IN-Y~ Y:Cl, Br, |
sulfonyl hydrazides -SO,-NHNH
Contiguous  oxygen | Peroxides -O-0-
atoms ozonides -C-0-0-0-C-
N-O Hydroxylamines -C-NHOH
nitrate salts M-NO;
nitrate esters R-ONO,
nitro compounds R*-NO,
nitroso compounds R-NO
N-oxides MYy O
1,2-oxazoles i—“*«
4]
N-halogen Chloroamines HoNCl
fluoroamines NH,F
O-halogen Chlorates M™-ClO; for example:
perchlorates M™-ClO, M*Na, K, Li, NH,
iodosyl compounds -10

(quoted from "Manual of Test and Criteria” of UNRTDG. Chemical groups were added.)
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2-3-8 Chemical groups related to self-reactivity

[GHS 2™ revised edition](2.8.4.2 (a))

(@) There are no chemical groups present in the molecule associated with explosive or
self-reactive properties; examples of such groups are given in Tables A6.1 and A 6.2 in the
Appendix 6 of the UN Recommendations on the Transport of Dangerous Goods, Manual of Tests

and Criteria;

Examples of the functional groups are shown in Table 2-3-3.:

Table 2-3-3 Chemical groups concer ned with self-reactive properties

Generic  term  of | Names of chemical | Chemical structure of | Comment
chemical groups groups chemical groups
Inter- reacting groups | Aminonitriles -CHNH.CIN
hal canilines NH; X:Cl, Br,I,n:1-5
organic  sdts  of @Xn Oxidative acids. nitric
oxidizing acids acid, chloric acid,
chromic acid
SO Halogenated sulfonyl | -SO,X for example, -SO.Cl
compounds, -SO.CN
sulfonyl cyanides, -SO2NHNH,
sulfonyl hydrazides
P-O Phosphites P(OR)3
Strained rings Epoxides ., O, -
aziridines A
Epoxides
'"ﬂ
aziridines
Unsaturated Olefines -C=C-
hydrocarbones cyanates -OCN

(quoted from "Manual of Test and Criteria’ of UNRTDG. Chemical groups were added.)
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2-3-9 GHS Categorization with referencing of UNRTDG classification

Most items of GHS physical hazards testing methods and judging criteria follow that of
UNRTDG. Therefore, a substance given a UN number in UNRTDG classification may be GHS
categorized based on the classification information regarding the items. When conducting GHS
categorization with referencing of UNRTDG classification, the points of searching methods and
utilization of UNRTDG classification are as follows.

(1) Use documents already shown in 2-2-1 for searching UNRTDG classification. In this item,

the methods based on Japanese Dangerous Goods Regulations will be described.
1) Determine the UN number of the substance.
1 Search for the UN number by the name of the substance and CAS number on the
Chemical Risk Informeation Platform (CHRIP).
http://www. safe.nite.go.jp/japan/db.html
CHRIPincludes UNRTDG classes.
1 The UN number can be searched from the "Emergency Response Guidance'.
2) Search for the UNRTDG classification

1 Search for from Home page of UN (in English)
http://www.unece.org/trans/danger/publi/unrec/rev15/English/O3E_Part3.pdf
Use the research function and search for the UNRTDG classification by the UN
number or the substance name.

1 The UNRTDG classification may be searched from the Annex 1 of the "Public Notice
to provide Standards, etc., for Carriage of Dangerous Goods by Ship* (hereinafter
abbreviated as " Dangerous Goods Notice")

(http://wwwkt.mlit.go.j p/noti ce/pdf/200603/00004731.pdf), or " Public Notice to
provide Regulations for the Carriage and Storage of Dangerous Goods by Ship”. The
published classification, however, lags behind the published classification by UN by
two or three years. When searching out from Dangerous Goods Notice, Pick up the
"UN number"”, "substance name", "classification”, "class’, "packing group", and
"subsidiary class".

(2) In both of Guidance for the Japanese Government and for Enterprises, utilization of
UNRTDG classification is limited to Physical Hazards, and classes 6 and 8 are not used in
GHS classification.

(3) Corrosion in UNRTDG, including both of metal corrosion and skin corrosion, is not
consistent with "Corrosive to Metals' in GHS classification.

(4) UNRTDG includes hazards other than the primary hazard (the primary hazard class), that
issubsidiary classes. Care should be taken of subsidiary classes.

(5) The method to use baoth the primary class and subsidiary classes as the situation demands
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will be explained later.

(6) Table 2-3-4 shows the correspondence between UNRTDG and GHS classifications.

Table 2-3-4 Comparison between GHS
classification and UNRTDG classification

GHS GHS Category UNRTDG
Class (Note () isasubsidiary hazard)

1) Explosives Unstable explosives Since their transport is prohibited, they
have no UN number of dangerous goods
transport.

Division1.1 11
Divisionl.2 12
Divisionl1.3 13
Divisionl.4 14
Divisionl.5 15
Divisionl.6 1.6
2) Flammable Gases Categoryl 21and2.3(2.1)
Category2* Asfor GHS Category 2 Flammable Gases,
information are not available from
UNRTDG,
3) Flammable Aerosols Categoryl1* Although the same testing methods and
Category2* judging criteria as that of GHS are used,
b identified UN numbers are not designated.
4) Oxidizing Gases Categoryl 2.2(5.2) or 2.3(5.1)
5) Gases Under Pressure | Group Compressed gas* The definition of UN dangerous goods

transport class 2(Gas)agrees with that of

Group Liquefied gas* GHS 25.1. However, they have no
. detailed category, which GHS
(_3“’“9 Refrigerated classification groups have.
liquefied gas*
Group Dissolved gas*
6) Flammable Liquids Categoryl 31
Category?2 311
Category3 31
Category4* Since they are not dangerous goods, they
have no UN number.
7) Flammable Solid Categoryl 4111
Category?2 41111
8) Sdf-reactive TypeA* Since their transport is prohibited, they
Substances and Mixtures have no UN number of dangerous goods
transport.
TypeB UNRTDGA4.1, UN3221, 3222, 3231, 3232
TypeC UNRTDGA4.1, UN3223, 3224, 3233, 3234
TypeD UNRTDG4.1, UN3225, 3226, 3235, 3236
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Table 2-3-4 Comparison between GHS
classification and UNRTDG classification

GHS GHS Category UNRTDG
Class (Note () isasubsidiary hazard)
TypeE UNRTDG4.1, UN3227, 3228, 3237, 3238
TypeF UNRTDG4.1, UN3229, 3230, 3239, 3240
TypeG Since they are not dangerous goods, they
are outside TDG classification.(No
number)
9) Pyrophoric Liquids Categoryl 4.2 1 (Liquids)
10) Pyrophoric Solids Categoryl 4.2 1 (Solid)
11) Self-heating Categoryl 4211
Substances and Mixtures Category? 42111
12) Substances and Categoryl 4.31,4.2(4.3)
mixtures which, in Category? 4311
contact with water, emit
flammable gases Category3 43111
13) Oxidizing Liquids Categoryl 511
Category?2 5111
Category3 51111
14) Oxidizing Solids Categoryl 511
Category?2 5111
Category3 51111
15) Organic Peroxides TypeA* Since their transport is prohibited, they
have no UN number of dangerous goods
transport.
TypeB UNRTDGS.2, UN3101, 3102, 3111, 3112
TypeC UNRTDGS.2, UN3103, 3104, 3113, 3114
TypeD UNRTDGS.2, UN3105, 3106, 3115, 3116
TypeE UNRTDGS.2, UN3107, 3108, 3117, 3118
TypeF UNRTDGS.2, UN3109, 3110, 3119, 3120
TypeG* Since they are not dangerous goods, they
are outside TDG classification.(No
number)
16) Corrosiveto Metals | Categoryl* The UN dangerous goods transport class 8
includes Skin Corrosion.

* Categories for which GHS classification does not agree with UN transport classification

UNRTDG classification in which single substances have individual UN numbers has been

examined by expertsin the International Maritime Organization (IMO), and is reliable. However,
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