Contents

1 Plastics and Their Characteristics .................... 11
2 General Introduction to the Analysis of Plastics. ......... 27
2.1 Analytical Procedure ................. ..., 27
2.2 Sample Preparation ............ ..., 28
3 Screening Tests. . ... ...ttt 30
34 Solubility . ....ov it e 30
3.2 Density. .. oot e e e 35
3.3 Behavioron Heating ................... ... ... 37
33.1 PyrolysisTests......... .o, 39
332 FlameTests................. .. cvvv.n, . 40
3.3.3 Melting Behavior......................... 43
4 Testing for Heteroatoms. . ..................iiivuenn 48
5 Analytical Procedures. . .. ........ccvviiineennnnn. 53
Analysisby Groups ........ ...ttt 54
Group I Chlorine- and Fluorine-Containing Plastics. . . . . 54
Group II Nitrogen-Containing Plastics................ 54
Group III Sulfur-Containing Polymers. ................ 55
Group IV Plastics without Heteroatoms. . ... ........... 56
6 Specific Identification Tests . ........................ 59
6.1 General Identification Reactions .................. 59
6.1.1 Liebermann-Storch-Morawski Reaction ....... 59

6.1.2 Color Reaction with
p-Dimethylaminobenzaldehyde.............. 59
6.1.3 The Gibbs Indophenol Test................. 60
6.1.4 Formaldehyde Test ....................... 60

Bibliografische Informationen E H
) digitalisiert durch | L
http://d-nb.info/956122507 BLIOTHE!


http://d-nb.info/956122507

10 Contents

6.2 Specific Plastics . ... ... vviinnn it 61
6.2.1 Polyolefins............ .. 61
6.2.2 Polystyreme .......... ...t 62
6.2.3 Polymethyl Methacrylate. .................. 62
6.2.4 Polyacrylomitrile. . ............ . ... .. L. 63
6.2.5 Polyvinyl Acetate............. . vt 64
6.2.6 Polyvinyl Alcohol......................... 65
6.2.7 Polymers Containing Chlorine. .............. 65
6.2.8 Polyoxymethylene ............. ... 66
6.2.9 Polycarbonates........... ... i, 66
6.2.10 Polyamides. . ........ ... ... . il 68
6.2.11 Polyurethanes .............cov i iunnenn 69
6.2.12 Phenolics. . ...... ..o, 70
6.2.153 Aminoplastics . .......... ... .. i 70
62.14 Epoxy Resins. . ...ttt 71
6.2.15 Polyesters. . . . ..o v v i ittt 72
6.2.16 Cellulose Derivatives. ..................... 73
6.2.17 Silicones ......... .. i e 74
6.2.18 Rubberlike Plastics ..................0.. 74
6.2.19 High Temperature-Resistant (HT) Thermoplastics 76
6.2.20 Fibers. . . ... ..ottt i e i e 78

6.3 Polymer Blends ............ ... i, 80

6.4 Detection of Metals in Polyvinyl Chloride (PVC)...... 83

7 Advanced Analytical Methods ....................... 86

71 OVEervIEW .. .ottt i ittt 86

7.2 Infrared-Spectroscopy..........coiiiiiiiiiinn 89

73 IR-Spectra ... ...ttt 92

S Appendix . ... . e e 105

8.1 Plastics Identification Table . ............... ... ... 105

82 Chemicals ..........0.iiiiii it ennnsnns 118

8.3 Laboratory Aids and Equipment .................. 124

8.4 Guide for Further Reading....................... 126

8.5 Polymer ACronyms. . . .. ... v viin ittt nnennns 127



