
CONTENTS

ENVIRONMENTAL HEALTH CRITERIA FOR 
PARTIALLY HALOGENATED CHLOROFLUOROCARBONS 
(ETHANE DERIVATIVES)

1. SUMMARY 11

1.1 Identity, physical and chemical properties, and
analytical methods 11

1.2 Sources o f human and environmental exposure 11
1.3 Environmental transport, distribution and

transformation 11
1.4 Environmental levels and human exposure 12
1.5 Kinetics and metabolism in laboratory animals

and humans 12
1.6 Effects on laboratory mammals and in vitro test

systems 14
1.7 Effects on humans 20
1.8 Effects on other organisms in the laboratory

and field 20
1.9 Evaluation and conclusions 20

2. IDENTITY, PHYSICAL AND CHEMICAL PROPERTIES,
AND ANALYTICAL METHODS 22

2.1 Identity 22
2.1.1 Technical products 22

2.2 Physical and chemical properties 22
2.3 Conversion factors 27
2.4 Analytical methods 27

3. SOURCES OF HUMAN AND ENVIRONMENTAL
EXPOSURE 30

3.1 Natural occurrence 30
3.2 Anthropogenic sources 30

3.2.1 Production levels 30
3.2.2 Manufacturing processes 30
3.2.3 Loss during disposal, transport, storage

and accidents 30
3.3 Use patterns 31

3.3.1 Major uses 31

3



EHC 139: Partially Halogenated CFCs (Ethane Derivatives)

4. ENVIRONMENTAL TRANSPORT, DISTRIBUTION
AND TRANSFORMATION 32

4.1 Biodegradation and bioaccumulation 32
4.2 Environmental transformation and interaction

with other environmental factors 32

5. ENVIRONMENTAL LEVELS AND HUM AN EXPOSURE 35

5.1 Environmental levels 35
5.1.1 A ir  35
5.1.2 Water, food and other edible products 35

5.2 Human exposure 35

6. KINETICS AND METABOLISM 36

6.1 Animal studies 36
6.1.1 Absorption 36
6.1.2 Distribution 36
6.1.3 Metabolic transformation 36

6.1.3.1 General considerations 36
6.1.4 Covalent binding to macromolecules 40
6.1.5 Elimination 40

6.2 Human studies 40

7. EFFECTS ON LABORATORY MAMMALS AND
IN  VITRO TEST SYSTEMS 41

7.1 Single exposure 41
7.1.1 Acute oral toxicity 41
7.1.2 Acute inhalation toxicity 42
7.1.3 Acute dermal toxicity 50

7.2 Short-term inhalation exposure 50
7.3 Skin and eye irritation; sensitization 59

7.3.1 Skin and eye irritation 59
7.3.2 Skin sensitization 61

7.4 Long-term exposure 61
7.5 Reproduction, embryotoxicity, and teratogenicity 63

7.5.1 Reproduction 63
7.5.2 Embryotoxicity and teratogenicity 64

7.6 Mutagenicity 68
7.7 Carcinogenicity 79
7.8 Special studies - cardiovascular and

respiratory effects 81

4



8. EFFECTS ON HUMANS 84

8.1 General population exposure 84
8.2 Occupational exposure 84

9. EFFECTS ON OTHER ORGANISMS IN THE
LABORATORY AND FIELD 85

10. EVALUATION OF HUM AN HEALTH RISKS AND
EFFECTS ON THE ENVIRONMENT 86

10.1 Direct health effects 86
10.1.1 HCFC 141b 86
10.1.2 HCFC 142b 87
10.1.3 HCFC 132b 88
10.1.4 HCFC 133a 88
10.1.5 HCFC 123 89

^  10.1.6 HCFC 124 90
10.2 Health effects expected from a depletion of

stratospheric ozone 91
10.3 Effects on the environment 91

11. CONCLUSIONS AND RECOMMENDATIONS FOR
PROTECTION OF HUMAN HEALTH AND THE 
ENVIRONMENT 92

11.1 Conclusions 92
11.2 Recommendations for protection o f human health

and the environment 93

REFERENCES 95

RESUME 106

RESUMEN 119

5


