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Foreword

The German Chemicals Act (Chemikaliengesetz - ChemG) of 1980 stipulates that certain
existing chemicals must be reported to the competent authority, if they exhibit properties
which indicate that they may be hazardous, either alone or in combination with other sub-
stances.

In the summer of 1982, an Advisory Committee on Existing Chemicals of Environmental
Relevance (BUA) was set up by the German Chemical Society (Gesellschaft Deutscher
Chemiker - GDCh). It brings together representatives from the scientific community, the
chemical industry and the governmental authorities. This Advisory Committee is
responsible for elaborating appropriate solutions for substances of relevance for health
and the environment on the basis of voluntary measures. It selects and examines existing
chemicals from the aforementioned angles. The testing and evaluation are based on
scientific criteria alone.

It was, therefore, necessary to develop priority setting procedures. In a first phase reports
were only prepared for priority chemicals. Within the framework of a first priority setting
procedure, chemicals were compiled from several priority lists and 135 chemicals were
selected for detailed substance reports.

In a second priority setting procedure the survey of the German Chemical Industry
Association (VCI) on all substances with a production volume of more than 10 tons per
year was used as a starting list. Since this survey covered 4,600 chemicals, BUA decided
to process the corresponding list in several stages. The first stage included approx. 1,050
substances with a production volume of more than 1,000 tons per year.

Detailed reports are drawn up on chemicals suspected of having a hazard potential and
abridged reports on those presenting only a minor hazard potential, according to the
current state of knowledge.

The detailed BUA reports take in both the published literature and data from industry. If
data for the evaluation of the chemicals are not available, additional studies are
recommended and the results are published as updates to the reports. The reports serve
as a basis for the instigation of administrative measures, when there are indications of
risks to health or the environment.

Tldbingen, May 1993 Ernst Bayer
Chairman of the Advisory Committee

on Existing Chemicals

of Environmental Relevance



Contents

Summary and CONCIUSIONS...........uuuummeeeeiiieneineeeneeeeeeneeeeee s s s s s nnn s s s nnnnnnnnnnnns Xl

(2 L=Y 070 Y 10100 1=1 8 Lo =11 oY o 1= XXVI

o-Chloroaniline, m-Chloroaniline
(1-Amino-2-chlorobenzene, 1-Amino-3-chlorobenzene)

A A A
WN -

3.1
3.2
3.3
3.4

41
4.2

4.3
4.4
441
442
443

4.5
451

452
453
4.5.3.1

4532

Chemistry of Chloroanilines ...........ccccociiiiiiniiiinnnnn s 1
Chemical [dentity .......ccooi i 1
Composition of the Technical Product ..., 1
Chemical Properti€s........couuuii it e e e e e eees 2
Physical Properties.......ccccccciiiimieciiiircecsssrssessssss s s rssssss s s s s msssss s s smsssssssnmsssssees 3
N g = 1)V 7
General INformation ..........ooooiiii e 7
Determination iN A ... ... 8
Determination in Water ... 9
Determination in Soil, Sediment, Sewage Sludge and Biological Material........ 12

Introduction into the Environment through Production, Processing,

Application, Waste Disposal and Other Sources.........cceuceiimireccieireeeneenns 16
Production Methods ..........coovuiiiiii e 16
Manufacturers and Processors, Production Quantities, Export, Import,

Total CoONSUMPLION......ccoiie e e e e e e eeenees 17
Processing, Application, Consumption Quantities................ccccuueiieeiiiiiieinnnnnnnns 22
Introduction into the AtMOSPNEre ...........oiiiiiii e 35
Introduction through Production and Processing ............cccveeeiviiiiiiieeeiiee e, 35
Introduction through Application of o- and m-Chloroaniline ..................ccc.co..... 36
Introduction through Application of Crop Protection Agents

(Including Products Manufactured from o- and m-Chloroaniline)...................... 36
Introduction into the Hydrosphere ..o, 37
Introduction through Manufacture, Processing and Other

ProducCtion PrOCESSES .....cciiiiiii it 37
Introduction through Application of o- and m-Chloroaniline ............................. 41
Other Sources of INtrodUCiON ..........coiiiiiii e 41
Introduction through Application of Crop Protection Agents

(Including Products Manufactured from o- and m-Chloroaniline)...................... 41

Introduction through Reduction of Chloronitrobenzenes..............ccccooeeeeevennnnnns 42



4.5.3.3
4534
4.6
4.6.1

4.6.1.1
4.6.1.2
46.2

46.3

DO
Ny
wh

(o))
N aaaanananainainan

® 9 0
w NN
N =

6.3.1
6.3.2
6.3.3
6.4

Introduction through Formation during Drinking Water Chlorination? ............... 43

Introduction through Cleavage from Azo Dyes?...........oo 43
Introduction into the Geosphere and Biosphere.............ccoovceeiiiiiiiiiiiiiiiieeec, 44
Introduction through Application of Crop Protection Agents

(Including Products Manufactured from o- and m-Chloroaniline)...................... 44
Biochemical or Chemical Cleavage of o- or m-Chloroaniline..................ccc........ 44
Introduction through Pesticide Residues............cooooviiiiiiiiiiiiii e, 51
Introduction into the Geosphere and Biosphere through Reduction of
ChIOroNItrODENZENES? ... .. e 52
Introduction into the Geosphere and Biosphere through Reduction

(o) .o T D Y=L S ERUPPPUPP 53
Introduction through Wastes and Their Treatment..................cccco. 54
Balance of Environmental INtroduction ...................uueiiiiiiiiiiiiiiiiiieieiiiiiiieaes 55
Environmental OCCUITENCE .........ceeeemmmmmmmmmmmmmmmmennnnnerneesneessessssessnsssssssssssnsnsnnnes 58
FN (0 T0 1S ] =T = R 58
HYAIOSPRNEIE ... eeanaaas 59
Occurrence in the Rhine, Its Tributaries and the Maas and ljssel..................... 59
Oceurrence iN the MaIN ..........eei e eennnnennnne 66
Occurrence in Drinking Water.......... ... 67
Occurrence in Sediment and Sewage Sludge...........ooovviiiiiiiiiiiceeeeee e 67
€70 1S o] 1= 68
BIOSPNEIE. ... .o 69
I E= T (0 = 1S T 10 ] o7 Y 71
Environmental Behavior ... e e 72
Transformation, Degradation and Degradation Products.............ccccoeiiiiiiiinnns 72
Biological Degradation .............cooouiiiiiiiii e 72
Aerobic Degradation .............coeiiiiiiiiiiiiiiiiiiiiiieeeeeee e 73
Degradation ROULE..........ccooiiiii e 73
Quantitative Investigations: o-Chloroaniline................cccooeeeee 77
Quantitative Investigations: m-Chloroaniline..............ccccocoiiiiiiiiiiiiiiiienes 89
Anaerobic Degradation ... 98
L Y70 [ 0] VS £ P 100
Phototransformation..............cooo oo 100
Photodegradation in Air ... 100
Photodegradation in Water ................uuiiiiiiiiiiiiiiiiiieee e 101
ACCUMUIATION ... e et e e e e e eeenees 104
BIioacCuMUIAtIoON.........coeei e 104
GE0ACCUMUIALION ... e 105
Distributional Behavior, Transport Processes within and

between Environmental Compartments..............ccceeeiiiiiiiiiiiicciee e, 110
HENIY CONSEANT.......eiiiiiiiiiiiiiie bbb 110
n-Octanol/Water Partition Coefficient................uuuviiiiiiiiiiiiiiiiiiie 111
Soil Sorption CoeffiCieNtS........ooeeiieiee e 112
Environmental Fate......... oo 114



7.1
7.1.1
7.1.11
7.1.1.2
7.1.2
7.1.2.1
7.1.2.2
7.1.3
7.1.3.1
7.1.3.2
7.1.4
7.1.4.1
7.1.4.2
7.2
7.2.1
7.2.2
7.2.3
7.2.4
7.3

8.1
8.2
8.3
8.3.1
8.3.2
8.3.3
8.3.4
8.3.5
8.4
8.5
8.5.1
8.5.2
8.6
8.7
8.8
8.8.1
8.8.2
8.9
8.10
8.11
8.12
8.12.1
8.12.2
8.13
8.13.1
8.13.2
8.13.3

=203 o) (e ) 37/ 121
Effects on Aquatic OrganiSmS ..............ueuuuuiimieiuiiiiiiiiiiiieiiieeieeeeeeeeeeeeeeeeeeeeeenee 121
1Y/ el goTo] fo F=T T[T o 1 TSP 121
(o @] g1 (o1 r0 =1 1111 =R 121
O ] (o T 0 =T a1 11a = 126
[ = | 127
(o R O a1 o oY= a1 1o [= 127
B OF a1  Fo =T a1 1 L= 130
[NV (=] o = | (S TR 131
(o @] g1 [oTx0 =1 o111 [T 131
Bl O ] (o7 0 =T o111 a = 134
V=T 4 (=Y o] = 1 (= 136
(o R O a1 0T (oY= a1 11 [= 136
B OF a1 TeT Fo =T a1 1T L= 141
Effects on Terrestrial OrganiSms .........cccoooviiiiiiiiiii e 143
I TeIreTe] o T= T IS0 - TN 143
[ =T 0] £ 151
LNV =T (=) o] = 1 (= 152
V=T (=] o] =1 (=1 RPN 152
EffeCts ON ECOSYSIEMIS.......iiiiiiiiiiiiiieei e 153
Toxicity in Warm-Blooded Organisms..........cccooriininininnnnnnnnnnnnnnnns 154
GeNEral EffECES ..cun e 154
1Y/ (Yo [T o) X110 ] I 154
Metabolism, TOXICOKINELICS .......cceuniiieiieeee e 155
7Y 0 1= Ty o] (o] o IR 155
DisStribDULION IN TISSUE.....cu e e e e e 156
BiotranSfOrmMatioN ..........oooueiiii e 156
Binding t0 MacromOIECUIES .............uuuuiiiiiiiiiiiiiiiiiiiie e 159
[T T = 1 (] o 160
ACULE TOXICITY...ceeiiiiiiiieee e 160
Skin and Mucous Membrane TOIEranCe ............coeeveiiiiiiiiiiieeee e 166
] S T 0] [ =1 o7 = TR 166
Mucous Membrane TOIErANCE ..........oeuueieieee e 168
Y=Y 1T 4= (o] o 1R 169
Subacute, Subchronic and Chronic TOXICItY .........cccoovviiiiiiiiieeieeeeeeeee e, 170
GENOLOXICITY ... 177
GENOLOXICILY M VIEIO. ... 177
GENOLOXICILY 111 VIVO ... 185
CarCiNOGENICILY ...oeevviiiei i e e e 187
ReProduCHiVE TOXICIY ... ...uvuueiriiiiiiiiiiiiiiiiiiiiii e 187
Immune System EffeCtS .......ccooooiiiiiie e 188
L@ 1 1= =k 11T o3 €T 188
Methemoglobin Formation .............cooeiiii e 188
Influence on the Metabolic Function of the Liver............cooooiiviiiiiiiiiieennn. 194
(o (0T g F=T T OF= T TR 194
Acute POISONING ......cooiiiiii e 194
Chronic POISONING .......uuiiiee et 195

Epidemiological Data .............euuiiiiiiiiiiiiiiiiiiiiiiiii e 195



9.1
9.2
9.3
9.4
9.5
9.6
9.7

9.8
9.9

10.

Substance-Specific Legal Regulations............cccceiieemccciiiiiirsssceeccceeeeees

Chemicals Act and Hazardous Substances Regulation .................ccccciiiiinnnee
Safety Regulations at the Workplace .............cooiiiiiiiiic
Federal Clean Air Act and Technical

Instructions on Air Pollution Control ...
Regulation on Major INCIAENCES ...........uuiuiiiiiiiiiiiiiiiiiieiieee e
Water Supply Act Regulation on Facilities which

Store, Fill and Handle Water-Polluting Substances,

Index of Water-Polluting Substances ............oooouviiiiiiiiiiiieeeeeee e
Measures of the European Community to Combat

Water Pollution (129 Substances List) .......ccccooiviiiiiiiiiiee e,
Waste Management Act, Technical Instructions on

Wastes, Waste Catalog .........eeeeiiiiiiieeee e
Regulation on Combustible FIUIAS ..............uuiiiiiiiiiiiiiiiie
Transport Regulations ...

3L (=1 (=] 0 Lo =1



