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INTRODUCTION

The Environmental Health Criteria (EHC) documents produced by the
International Programme on Chemical Safety include an assessment of the
effects on the environment and on human health of exposure to a chemical
or combinations of chemicals, or physical or biological agents. They also
provide guidelines for setting exposure limits.

The purpose of a Health and Safety Guide is to facilitate the application of
these guidelines in national chemical safety programmes. The first four
sections of this Health and Safety Guide highlight the relevant technical
information in the corresponding EHC. Section 5 includes advice on
preventive and protective measures and emergency action; health workers
should be thoroughly familiar with the medical information to ensure that
they can act efficiently in an emergency. The section on regulatory
information has been extracted from the legal file of the International
Register of Potentially Toxic Chemicals (IRPTC) and trom other United
Nations sources.

The target readership includes occupational health services, those in
ministries, governmental agencies, industry, and trade unions who are
involved in the safe use of chemicals and the avoidance of environmental
health hazards, and those wanting more information on this topic. An
attempt has been made to use only terms that will be familiar to the intended
user. However, sections | and 2 inevitably contain some technical terms.
A bibliography has been included for readers who require further
background information.

Revision of the information in this Guide will take place in due course, and
the eventual aim is to use standardized terminology. Comments on any
difficulties encountered in using the Guide would be very helptul and should
be addressed to:

The Director
International Programme on Chemical Safety
World Health Organization
1211 Geneva 27
Switzerland




THE INFORMATION IN THIS GUIDE
SHOULD BE CONSIDERED AS A
STARTING POINT TO A COMPREHENSIVE
HEALTH AND SAFETY PROGRAMME
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1. PRODUCT IDENTITY AND USES

1.1 Identity

1.1.1 1,3-Dichloropropene

Chemical structure:

CICH Ct
2 \ / CICH, \ /H
/C“——-C\ c=cC
H H o N
ciy- or (Z) 1,3dichloropropene trans- or (E) 1,3-dichloropropene
Chemical formula: C3H4Clz
Relative molecular
mass: 110.98
Chemical name: 1,3-dichloropropene; dichloro-1,3-propene;

1,3 dichloro-!-propene
Common synonyms: chloroallylchloride, 1,3-dichloropropylene
Trade name: Telone II®

CAS registry

number: 542-75-6
cis-isomer: 10061-01-5
trans-isomer: 10061-02-6
RTECS registry
number: UC8310000
1
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PRODUCT IDENTITY AND USES

Commercial 1,3-dichloropropene is a mixture of cis- and trans- isomers
and 92%opure [t may also be used in admixtures with 1,2- dlbromoethane
[Dorlogc ) or with 1,2-dichloropropane (D-D , soil fumigant; Nemcx ;
Telone , and Vidden D ); 1% epichlorohydrin is added in certain countries
as a stahilizer.

Other names include: Dedisol C, Nematox II, D-D 95, Telone 2000 (Hayes
1982; Worthing & Hance, 1991).
1.1.2 1,2-Dichloropropane

Chemical structure:

Cl
CICH2CHCH3
Chemical formula: C3HeCl2
Relative molecular
mass: 113.0
Chemical name; 1,2-dichloropropane, dichloro-1,2-propane
Common synonyms: propylene dichloride

CAS registry

number: 78-87-5
RTECS registry
number: TX9625000

1.1.3 Mixtures of 1,3-dichloropropene and 1,2-dichloropropane
(in text abbreviated to “Mix D/D”)

“D-D” is the internationally registered trademark for a mixture of

chlorinated hydrocarbons containing not less than 50% 1,3-dichloropropene
(cis- and trans-isomer), 20-35% 1,2-dichloropropane, and 15-30%
3.3-dichloropropene, 2,3-dichloropropene, and other related chlorinated
hydrocarbons. It may also contain 1% epichlorohydrin as a stabilizer.

CAS reyistry 8003-19-8
number:

10




PRODUCT IDENTITY AND USES

Major trade names: DD mixture, Nemafene, Nemax,
Vidden-D. Other formulations on the
market are Ditrapex (a mixture of
1,2-dichloropropane, 1,3-dichloropropene
and methylisothiocyanate), Ditrapex CP
(the same mixture as Ditrapex with the
addition of chloropicrin).

1.2 Physical and chemical properties

1.2.1 1,3-Dichloropropene

1,3-Dichloropropene is a white to amber coloured liquid with penetrating
and irritating chloroform-like odour. The technical product is a 92%
mixture of the cis- and rrans-isomers. It is flammable; the vapour is heavier
than air and may travel along the ground; distant ignition is possible. The
substance decomposes in a flame or on a hot surface forming highly toxic
(phosgene) and corrosive (hydrochloric acid) gases. It reacts with light
metals, with the generation of heat. It reacts violently with strong oxidants,
acids, and bases, causing a fire and explosion hazard.

Table 1. Physical properties of 1,3-dichloropropene

Boiling point (°C) 108

Flash point (°C) 25

Relative density (water=1) 1.22

Relative vapour density (air=1) 3.8

Vapour pressure (20 °C) 3.7 kPa

Explosive limits (vol. % in air) 5.3-14.%

Relative molecular mass 111.0

Log Pow 1.4-2.0

Solubility in water (20 °C) 2.0 g/kg

Miscible with: acetone, benzene, carbon
tetrachloride, heptane, and methanol

Conversion factor 1 ppm=4.54 mg/m3 (at 25 °C)

1.2.2 1,2-Dichloropropane

1,2-Dichloropropane is a colourless liquid with a characteristic odour. It
is highly flammable; the vapour is heavier than air and may travel along
the ground; distant ignition is possible. The substance decomposes in a
flame or on a hot surface, tforming highly toxic (phosgene) and corrosive




PRODUCT IDENTITY AND USES

(hydrochloric acid) gases. It reacts with light metals with the generation
of heat. The liquid degreases the skin. It reacts violently with strong
oxidants, acids, and bases, causing a fire and explosion hazard. It is
corrosive to aluminium alloys.

Table 2. Physical properties of 1,2-dichloropropane

Boiling point (°C) 96

Melting point (°C) -100

Flash point (°C) (o.c.) 21

Autoignition temperature (°C) 557

Relative density {water=1) 1.156

Relative vapour density (air=1) 3.9

Vapour pressure (20 °C) 56 mbar

Explosive limits (vol. % in air) 3.4-14.5

Relative molecular mass 113.0

L.og Pow 2.28

Solubility in water (20 °C) 2.7 glkg

Soluble in: ethanol and methyl ether
Conversion factors 1 ppm=4.66 mg/m3

1 mg/m3=0.214 ppm

1.2.3 “Mix D/D”

“Mix D/D” is an amber liquid with a pungent odour. It is flammable; the
vapour is heavier than air and may travel along the ground; distant ignition
is possible. The mixture is stable up to 500 °C but reacts with dilute organic
bases, concentrated acids, halogens, and some metal salts. It is corrosive
to some metals (e.g., aluminium, magnesium, and their alloys), and may
remove lacquer from lacquer-lined containers. [t is not corrosive to mild
steel. The mixture decomposes in a flame or on a hot surface, forming
highly toxic (phosgene) and corrosive (hydrochloric acid) gases. It de-
greases the skin.

Table 3. Physical properties of “Mix D/D”

Boiling point (°C) 59-115

Flash point (°C) (o.c.) 10

Relative density (g/m® 20 °C) 1.17-1.22

Vapour pressure {20 °C) 4.6 kPa

Solubility in water 2 g/kg

Soluble in: hydrocarbon solvents, halogenated

solvents, esters, ketones




























1,3-DICHLOROPROPENE: SUMMARY AND
EVALUATION, CONCLUSIONS AND
RECOMMENDATIONS

2.2 Conclusions

2.2.1 General population

Exposure of the general population to 1,3-dichloropropene is
low or non-existent, and its risk for the general population is
negligible.

2.2.2 Occupational exposure

Filling operations and field applications may lead to operator
exposures exceeding the maximum allowable concentration,
when appropriate safety precautions have not been taken.

2.2.3 Environment

Provided that 1,3-dichloropropene is used at the recommended
rate, it is unlikely to attain levels of environmental significance
and is unlikely to have adverse effects on populations of
terrestrial or aquatic organisms.

2.3 Recommendations

» Filling operations and tield applications of 1,3-dichloro-
propene should only be conducted with appropriate safety
precautions, in order to avoid exposures exceeding the
maximum allowable concentrations of 1,3-dichloro-
propene.

* Do not apply near drinking-water sources.
















1,2-DICHLOROPROPANE: SUMMARY AND
EVALUATION, CONCLUSIONS AND
RECOMMENDATIONS

Several cases of acute poisoning have been reported through accidental or
intentional (suicide) overexposure to 1,2-dichloropropane. Effects are
mainly on the central nervous system, liver, and kidney. Haemolytic
anaemia and disseminated intravascular coagulation have also been
reported. In one case, delirtum progressed to irreversible shock, cardiac
failure, and death.

Occupational exposures can be via both skin and inhalation. Secveral cases
of dermatitis and skin sensitization have been reported in workers using
solvent mixtures containing 1,2-dichloropropane.

3.2 Conclusions

3.2.1 General population

Exposure of the general population to 1,2-dichloropropane
from air and food is low or non-existent. However, in certain
areas, exposure may occur when ground water is contaminated.

3.2.2 Occupational exposure

With reasonable work practices, hygienic measures, and safety
precautions, the use of 1,2-dichloroproprane is unlikely to
present a risk to those occupationally exposed to it.

3.2.3 Environment

1,2-Dichloropropane is unlikely to attain levels of
environmental significance, when used at the recommended
rate. It is unlikely to have adverse effects on populations of
terrestrial and aquatic organisms.




1,2-DICHLOROPROPANE: SUMMARY AND
EVALUATION, CONCLUSIONS AND
RECOMMENDATIONS

3.3 Recommendations

« Appropriate safety precautions should be taken when hand-
| ling 1,2-dichloropropane, in order to avoid exposures
L exceeding the maximum allowable concentration.










“Mix D/D”: SUMMARY AND EVALUATION,
CONCLUSIONS AND RECOMMENDATIONS

In a long-term study on rats fed diets containing up to 120 mg “Mix D/D”
per kg (equivalent to 6 mg/kg body weight per day) for 2 years, no toxic
or carcinogenic etfects were seen.

4.1.5 Effects on humans beings

As “Mix D/D” is no longer extensively used, exposure of the general
population via air, water and food is therefore unlikely.

The levels of exposure of drum-tilling operators and field applicators were
generally below 4.54 mg/m3 (1 ppm) I,3-dichloropropene when recoms-
mended procedures were used, otherwise levels of up to 36.32 mg/m

(8 ppm) have been measured.

One case of acute fatal poisoning has been reported following the accidental
ingestion of “Mix D/D”.

Several cases of contact dermuatitis and skin sensitization have been reported
following exposure to “Mix D/D”.

4.2 Conclusions

4.2.1 General population

As “Mix D/D” is no longer extensively used, exposure of the
general population to 1,3-dichloropropene from air, water, and
food, is negligible, but, in certain areas, exposure to
1,2-dichloropropane may occur when ground water is
contaminated.

4.2.2 Occupational exposure

Filling operations and field applications of “Mix D/D” can lead
to operator exposures to 1,3-dichloropropene exceeding maxi-
mum allowable concentrations, especially under warm climatic
conditions.

30




“Mix D/D”: SUMMARY AND EVALUATION,
CONCLUSIONS AND RECOMMENDATIONS

4.2.3 Environment

“Mix D/D” is unlikely to reach biologically significant levels
in either the terrestrial or aquatic environment, when used at
the recommended rate. Lasting adverse effects on organisms
in the environment are unlikely to occur.

4.3 Recommendations

e  “Mix D/D” should not be used as a soil fumigant, because
of potential leaching into ground water.
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S. HUMAN HEALTH HAZARDS, PREVENTION
AND PROTECTION, EMERGENCY ACTION

5.1 Human health hazards, prevention and protection, first aid

1,3-Dichloropropene and “Mix D/D” are volatile, severely irritant liquids
that may cause skin burns. They are hazardous for humans and animals,
if incorrectly or carelessly handled. The human health hazards associated
with certain types of exposure to these substances, together with preventive
and protective measures and first aid are listed in Table 4.

According to the International Agency for Research on Cancer (IARC
Monographs Vol. 41, 1986; and Suppl. 7, 1987), there is sutficient evidence
for carcinogenicity to animals in the case of technical grade 1,3-di-
chloropropene containing 1% epichlorohydrin, after oral administration to
experimental animals.

1,2-Dichloropropane is less irritant than the above two substances. The
human health hazards associated with certain types of exposure to
1,2-dichloropropane are listed in Table 5, together with preventive and
protective measures and first aid.

5.1.1 Advice to physicians

S5.1.1.1 Syinptoms of poisoning

[nhalation of the vapour of these substances causes irritation to the eyes,
nose, and throat, cough, shortness of breath, and pain in the chest. At
higher concentrations, inhalation will cause chemical pneumonitis and
pulmonary oedema. Ingestion causes abdominal pain, diarrhoea, and
vomiting. During vomiting, aspiration into the lungs may occur, resulting
in chemical pneumonitis. The possibility of delayed systemic effects (among
others: hepatic and renal etfects) should not be overlooked.

5.1.1.2 First aid

If any of the above symptoms or signs occur, obtain medical attention
mmmediately. 1t skin is contaminated, remove clothing and wash all affected
parts with soap and water. If eyes are contaminated, flush with clean water
for up to 15 minutes and obtain medical attention immediately. If
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HUMAN HEALTH HAZARDS, PREVENTION
AND PROTECTION, EMERGENCY ACTION

swallowed, obtain medical attention immediately. DO NOT INDUCE
VOMITING.

5.1.1.3 Medical advice

Skin irritation and chemical burns should be treated symptomatically. In
case of ingestion, carry out gastric lavage with care to prevent aspiration.
Do not administer fatty substances, such as milk or oil. Check for any liver
or kidney damage. In case of excessive inhalation, observe in hospital for
48 hours for signs of pulmonary oedema.

There is no special antidote—treatment is symptomatic and supportive.

5.1.2 Health surveillance advice

In view of the skin-sensitizing properties of “Mix D/D” (and to a lesser
extent of 1,3-dichloropropene) and their systemic toxicity (liver, kidney),
medical surveillance may be advisable at the discretion of a medical adviser,
taking into account the frequency and degree of exposure.

5.1.3 Personal hygiene

Prevent all contact with the skin, eyes, nose, and mouth.

Wear goggles, cotton overalls, neoprene or polyethylene gloves, and rubber
boots. Do not wear leather footwear.

Do not suck or blow on/into obstructed injection pipes by mouth.

In all situations where vapour concentrations in air do, or may, exceed
maximum allowable concentrations (see section 7.2) appropriate respiratory
protection must be used.

Wash off any skin contamination with soap and water. If eyes are
contaminated, tlush immediately with clean water for up to 15 minutes.
Obtain medical attention.

If clothes or overalls become contaminated, remove them without delay and
thoroughly wush before reuse.  Contaminated leather shoes should be
discarded, since they cannot be decontaminated.







HUMAN HEALTH HAZARDS, PREVENTION
AND PROTECTION, EMERGENCY ACTION

Keep spectators away from leaking product and prevent all smoking or use
of naked flames.

When dealing with spillage, approved respiratory protective equipment
must be used in addition to the protective clothing advised under personal
hygiene (section 5.1.3).

Absorb spillage with sawdust, sand, or earth, sweep up and place in a
closeable, impervious container. Ensure that container is tightly closed and
suitably Jabelled before transter to a sate place for disposal.

Prevent liquid from spreading and contaminating other cargo, vegetation,
or waterways with a barrier of the most suitable material available, e.g.,
earth or sand.

Empty any of the product remaming in the damaged/leaking container into
a clean empty container, which should then be tightly closed and suitably
labelled.

5.5.2 Disposal

Contaminated absorbents, containers, surplus product, etc., should be burnt
in a proper incinerator at high temperatures, in a unit with effluent gas
scrubbing.  When no incinerator is available, bury in an approved dump,
or in an area where there is no risk of contamination of surface or ground
water. Punch holes and crush empty containers to prevent reuse. Comply
with any local legislation.




6. HAZARDS FOR THE ENVIRONMENT AND
THEIR PREVENTION

1,3-Dichloropropene and “Mix D/D” are moderately toxic for most forms
of aquatic and terrestrial life. On direct application to water or soil they
severely (but temporarily) disturb the local ecosystem.

The toxicity of 1,2-dichloropropane is 1-2 orders of magnitude less.

Avord contamination of soil, water, and the atmosphere by proper methods
of storage, transport, handling, and waste disposal. Avoid application near
drinking-water sources.

In case of spillage, use the methods advised in section 5.5. 1.
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7. CURRENT REGULATIONS, GUIDELINES,
AND STANDARDS

The information given in this section has becn extracted from the
International Register of Potentially Toxic Chemicals (IRPTC) legal file
and other United Nations sources. A full reference to the original national
document from which the information was extracted can be obtained from
IRPTC.

The reader should be aware that regulatory decisions about chemicals taken
in a certain country can only be fully understood in the framework of the
legislation of that country. Furthermore, the regulations and guidelines of
all countries are subject to change and should always be verified with the
appropriate regulatory authorities before application.

7.1 Previous evaluations by international bodies

The International Agency for Rescearch on Cancer (IARC) evaluated
technical grade 1,3-dichloropropene (containing 1% epichlorohydrin) in
1986 and 1987 and concluded that there is sufficient evidence for its
carcinogenicity to animals and inadequate evidence tor its carcinogenicity
to humans (group 2B).

The IPCS and the CEC have issued an International Chemical Safety Card
on 1,2-dichloropropane (ICSC No. 0441).
7.2 Exposure limit values

Some exposure limit vatues for 1,3-dichloropropene and 1,2-dichloro-
propane are given in Tables 6 and 7, respectively. For “Mix D/D”, both
tables apply.

7.3 Specitic restrictions

1,3-Dichloropropene, [,2-dichloropropane, and “Mix D/D” have been
registered for use as pesticides (nematocides) in many countries; in each
country specific uses are defined as well as limitations and precautions.
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CURRENT REGULATIONS, GUIDELINES,
AND STANDARDS

7.4 Labelling, packaging, and transport

The following applies to 1,3-dichloropropene, 1,2-dichloropropane, and
“Mix D/D”.

The United Nations Committee of Experts on the Transport of Dangerous
Goods classifies these compounds in:

Hazard Class 3: flammable liquid;
Packing Group II: a substance presenting medium danger.

The label should be as follows:

The European Economic Community legislation requires labelling as a
flammable and harmful substance using the symbols:

Xn *ES: Nocivo
. DA: Sundhedsskadelig
DE: Mindergiftig

*ES: Ficilmente inflamable
DA: Letanwendelig
DE: Leichtentziindlich

EL: EmBiaBig

EL: Alav ebgAzxto EN:  Harmful
EN: Highly flammable FR: Noxcif
FR: Facilement inflammable IT:  Noci

IT:  Facilmente infiammabile ¥ ocivo

NL: Licht ontvlambaay NL:  Schadelijk
*PT: Ficilmente inflam4vel *PT:  Nocivo




CURRENT REGULATIONS, GUIDELINES,
AND STANDARDS

The label must read:

Highly flammable; harmful by inhalation; keep container in a well-
ventilated place; keep away from sources of ignition—no smoking, do
not empty into drains; take precautionary measures against static
discharges, (it must be stated on the label whether the substance is a
specific isomer or aixture of isomers).

7.5 Waste disposal

In the USA, any non-domestic waste containing 1,3-dichloropropene or
1,2-dichloropropane is considered a toxic waste, subject to handling,
transport, storage, and disposal regulations and permit and notification
requirements. An owner or operator of 4 hazardous waste incinerator must
achieve 99.99% destruction and removal etficiency for these substances.
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