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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........ciiiiiiiiiirr s Xl
Recommendations ... —————————— XXI
Xylidines
1. Chemistry of the Xylidines (dimethylanilines) ........ccccccoiriiiiiiciii 1
1.1 Chemical IdeNtitY ...cccoeeeeeeeeeeee e, 1
1.1.1 2,3-XYIAINE . e et e e e e e e e e e e e e e e e e e ——raaaeeearanneaees 1
1.1.2 P Q] Lo [T PR 2
1.1.3 2T Q] Lo [T PRSP 3
1.1.4 P2 G QY Lo [T PRSPPI 4
1.1.5 K QY] o [ 1= PR 5
1.1.6 IR0/ o |1 = RSP 6
1.2 Composition of the technical product ... 7
1.3 (@7 01T 4o oz= 1 o] ] 0 1= i 1= R 8
2. Physical Properties ... s 10
2.1 Physical properties of 2,3-XylidiNG .........uuuuuiimiic e 10
2.2 Physical properties of 2,4-XylidiNe .........c.uuiiiiiiiiii e 12
2.3 Physical properties of 2,5-XYldING .........uuuuimiiiccc e 16
24 Physical properties of 2,6-XYlIdINE .........uuuuuiiiiic e 19
2.5 Physical properties of 3,4-XylidiNe .........c..uuiiiiiiiiii e 22
2.6 Physical properties of 3,5-Xylidine .........c..uuiiiiiiiiii e 24
3. N = Y 2= RO 27
3.1 Determination iN the @iF ........... e 30
3.2 Determination iN Water ........ ... e 30
3.3 Determination in soil, sediment and biological material ..............cccoooviiiiiiiieii e, 34
3.4 Methods for the determination of xylidines in products .............cccccceieiiiiiiiiiieeeeeeeen, 34
4. Discharge into the environment during production, processing,

application, and waste diSposal ... ———————— 39
4.1 ProdUCHION PrOCESSES ...uviieiiiieiiiiiiiiiiit e e e e e e 39
4.2 Producers and processors, production quantities, export, Import, total

Lo70] o E=71 a1 o] 1] o 1 42
4.2.1 Producers, production qUaNtIties ...............eeeeeiiiei 42
4.2.2 T g oo g A= q o Lo o (S 46
4.2.3 o] 7= I oo =10 1o ] o) 1 o] o 47
4.3 Processing, application, quantities USEd .............uueiimiiiimiiii e 48
4.31 PrOCESSING ...ttt e e e e e e e 48
4.3.2 Y o] o [ Te= 1 1T o 53
4.4 Discharge into the atmOSPREre .........cooo i 54
441 Discharge during production and proCeSSING ..........ccuuvereiieeeiiiiiiiiiiieeeee e 54
4411 Discharge during produClion ..........cooiiiiiiii e 54
441.2 Discharge during ProCESSING .....iiiieiiieiiiiii e e e e ee et ees e e e e e e et e e e e e e e earaar e e e e e eeaennn e es 55
442 Discharge during appliCation ............oooiiiiiiie e 56
4.4.3 Discharge from Other @reas ..............uuuuuuiiiii e 56
4.5 Discharge into the hydroSPhere ..o e e 57
451 Discharge during production and ProCeSSING ........c..uueeiiiieeiiiiiiiiiiiiee e eriirereee e 57
4511 Discharge during ProdUCHION ...........cooiiiiiiiiiieiie e 57
451.2 Discharge during ProCESSING ....uuuiiiieiiiiiiiiiiiee e e e e ee et e e e e e e e e et e e e e e e e e arra e e eeeeeeenennnns 58
45.2 Discharge during appliCation ...........oooiiiiiiiiii e 60
453 Discharge from Other @reas ... 60

4.6 Discharge into the geosphere and biosphere ..., 61



4.7

4.7.1
4.7.2
4.7.3

4.8

PP PDOO
[ \NG Y R i N N N R G |
Wwwhaaaan

N -~ WN -

o oo
SINEN
N —

6.3.1
6.3.2
6.3.3
6.4

7.1
7.1.1
7.1.11
7.1.1.2
7113
712
7.1.3
714
7.2
7.2.1
7.2.2
7.2.3
724
7.3

Discharge from waste materials and their treatment .............ccccoiiiiiiiiiiiiiiiiiiiiiiceeeeen, 62

Discharge from waste materials and their treatment during production ....................... 62
Discharge from waste materials and their treatment during processing .........ccccccvvvvee. 63
Discharge from waste materials from the application of products based on

47/ Lo 11 =P 64
Balance of sources of discharge into the environment ..., 65
Occurrence in the environment ... 67
N £ 0] 0] 3 L= P 67
HYAIOSPRNEIE ...t e e e e e 67
GEOSPNEIE ... 68
3T 1= o 1= = SRR 68
(@1 =T o ToTo1 8| =Y g V7= 68
I P2 LU =TT o = 69
Behaviour in the environment ... ————— 70
Transformation, degradation and degradation products ............cccceeeiie . 70
Biological degradation ...............ooiiiii i 70
Microbial degradation in the hydrosphere ..., 70
Degradation through enzyme iSOlates ..ot 74
Degradation through microbial mixed cultures from SoilS ...........cccccvviiiiiiiiiiiiinns 74
Hydrolytic degradation ............ueiii i 75
Phototransformation ................ e 75
Photochemical decomposition in the air ... 75
Photodecomposition in Water ... e e 75
o8] 411 =1 (o o PSPPSR 76
BIiOACCUMUIALION .....eiiiiiiiiiiii e 76
L€ T=To T Yot o100 U] F=1 4o ) o PSSR 77
Distribution behaviour and transport processes in and between the

environmental compartments ... 77
[ [ oL VA o7 ] g < = £ 77
n-Octanol/water partition coeffiCient ...........cccoooiiiiiiiii e, 79
Soil sorption COEffICIENTS .....ccceeeeieie e, 81
ENVIrONMENtal fate ........e s 82
[=eZe3 L0 e o'oY |V S 84
Effects on aquatic OrganiSMS ..........cooiiiiiiiiiii s 84
Yot o] o F=T g 1] o < TR P 84
= T3 (=5 = 84
UG e e e e e e e e e e e e e aaa 85
g ] (0 7o T 86
= T £ 87
TN 7= (=T o =) (= TP 90
V2= 4 (= o] = PSSP 92
Effects on terrestrial organisSms .............euuuiiiiii e 95
Y od o] o F=T g 1] o < TSP 95
PlANES et e e e e et aaaaaaaaaeaaaa 96
TN 2T (=T o] = L= TP 97
V42T g (=T o] = (PSPPSR 97
Effects 0N €COSYSIEMS ..o 98
Toxicity in warm-blooded animals .........ccccocciiimmimmi 929
General character of the effect ..., 99



8.2

8.3
8.3.1
8.3.2
8.3.3
8.3.3.1
8.3.3.2
8.3.3.3
8.3.3.4
8.4
8.4.1
8.4.2
8.5
8.5.1
8.5.2
8.5.3
8.5.4
8.6

8.7
8.7.1
8.7.1.1
8.7.1.2
8.7.1.3
8.7.1.4
8.7.2
8.7.2.1
8.7.2.2
8.7.2.3
8.7.3
8.7.3.1
8.7.3.2
8.7.3.3
8.8
8.8.1
8.8.1.1
8.8.1.2
8.8.2
8.8.2.1
8.8.2.2
8.8.2.3
8.9
8.9.1
8.9.2
8.9.3
8.9.4
8.10
8.11
8.11.1
8.11.2
8.11.3
8.11.4
8.12

1Y/ (o Yo (=X o i=Te: 1 o) o TR UT TR 100

Metabolism, TOXICOKINETICS ......cvniieiii et e e e e e e e eaees 101
Y o 1= o] o] 1o o R 101
D13 1] o 10 (] o T 101
Biotransformation and eXCretion ..............eoiii i 101
2,4-XYIAINE ..ottt e e e e e et et e e e e e e e e eeaae e e e e e nnrraaeeeeeaanna 102
2,5-XYIAINE .t e e e et et e e e e e e e e e e e e e e e e e e nnrraneeeeeaannes 107
2,6-XYlAING ..o 108
B A-XYIAING ..o 108
ACULE TOXICITY ...ttt e et e e e e e e e e e e e e e e e 109
2,4-XYHAINE ..o 109
(O] { T g T=ToT o =TT 114
Skin and mucous Membrane tolEraNCEe ............cocoueiiieiiiee e 115
QY] 1o 1T USSP 115
26-XYlIAING ..o 116
KR QY] Lo |1 1= SO PSPPR 117
L@ [T g T=T0] 0 11T £ T 118
Sensitizing effeCt ....coooeeiiie 118
Subacute, subchronic and chronic tOXiCity ........cccooeeiiiiiiiii 118
SUDACULE TOXICITY . 118
2,4-XYlAING ..o 118
2,5-XYlAING ..o 123
2,6-XYIAINE ...t e e e et e e e e e e e e e aae e e e e e b rareeeeeaaaaa 124
(O ) [T g T=T0] 0 41T £ 126
SUDBCHIONIC LOXICITY ... 126
2,4-XYIAINE ...eeieeeeeiee ettt e e e e et et e e e e e e e e eeeaae e e e e e rraaeeeeeaanna 126
B2 G QY] Lo [ 1= USSP 128
(O] {1 g TTo] 0 aT=T =T 129
CRroniC tOXICITY ..oceieee e, 129
2,4-XYIAINE ...ttt e e e e ettt e e e e e e e e e eeeaaae e e e e nnrraneeeeeaanae 129
2,6-XYlAING ..o 130
(O] { T g T=ToT o =T =T 131
L€ ToTaTo] (o) ([ o1 |V PP PURRPPO 131
GENOOXICILY 1N VIO ...t e e e 131
2,4-XYlAING ..o 134
(O] { T g T=T0T o =TT 136
GENOLOXICILY 1N VIV ..o e e e e e e e e 136
24-XYlIAING ..o 136
2,6-XYIAING ..o 136
(@1 [T T=To] 0 4 1=T £ T 136
(0721 (el aToTo =T o1 (o7 1 VPP P PP PPPPPPPPN 136
2,4-XYHAINE oo 138
2,5-XYIAINE .ottt et e e e e e e e e e e e e e e e e e rraaaaaaeeaane 139
W2 G QY] Lo [ 1= USSP 139
(O] { = G TT0] 0 aT=T =T 141
(R4CT o] oo U Te3To] o i (o )] | 4 RSP 141
Other BffECES ..ot e e et e e e e e e e e e e e aaeas 141
Neurotoxicity Of 2,4-XYIAINE ..........uiiiiiiiiiiiiiiiiiiiii e ——————— 141
CYtOtOXICITY oo, 142
Xylidines as Metabolites ..........oiiiiiiiii 142
Biochemical and cellular interactions ..o 147

Experience With NUMANS ...........iiiiiiiiici e e e e e e e eeanens 148



9.1
9.2
9.3

9.4
9.5
9.6

Substance-specific regulations ..........ccccoviiiiimm i ————————— 149
Regulations for dangerous Materials ...............uuvuiiviiiiiiiiiiiiiiiiii .. 149
Regulations for health protection at the workplace ...............ccvvviiiiiiiiiiiiiiiiiiiinnes 149
Water resources law, regulations on equipment for storage, filling and
loading/unloading of water-hazardous materials, cataloque of

water-hazardous MaterialS ............coovviiiiiiiiiiiiiiieeeeeeee ettt 149
Waste CataloqUE .........ooooiiiiiiiii e 151
Regulations for combustible IQUIAS ...............uuiiiiiiiiiiiiii s 151

Transport reguIAtiONS .....ovueiii e 152



