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barrier properties, it is the preferred material for beverage containers. It is also used as a 
support material for thermal and magnetic typewriter ribbons, photographic !lm, and 
adhesive strips.

Typical trade names for PBT are Arnite T (DSM), Crastin (DuPont), Enduran (SABIC), 
Pocan (Lanxess), and Ultradur (BASF).

High dimensional stability, rigidity, abrasion resistance, and low creep deforma-
tion properties are the special attributes of PBT. Typical applications include sliding 
bearings, pulleys, couplings, and household appliances. By inclusion of bulky mono-
mers such as cyclohexane-1,4-dimethylol (cyclohexane-1,4-dimethanol), as well as by 
partial substitution of terephthalic acid (benzene-1,4-dicarboxylic acid) with isoph-
thalic acid (benzene- 1,3-dicarboxylic acid) or naphthalene 2,7-dicarboxylic acid 
(. Fig. 8.25), the crystallization tendency of PET and PBT can be suppressed and their 
transparency improved. This expands the range of applications to the packaging for 
hot foods.

8.5.2  Polycarbonates (PC)

Polycarbonates are linear polyesters of carbonic acid. Well-known trade names of polycar-
bonates are Makrolon (Bayer Material Science), Lexan (SABIC), and Xantar (Mitsubishi). 
#e industrially most important polycarbonate is produced from bisphenol A and phos-
gene or from diphenyl carbonate (. Fig. 8.26).

#e reaction of bisphenol A with diphenyl carbonate can be performed as a melt con-
densation; the crucial reaction here is a transesteri!cation.

#e reaction between bisphenol A and phosgene is carried out as an interfacial con-
densation. In this case, the phosgene is in the organic methylene chloride phase and the 
bisphenol A is present as the disodium salt in an aqueous alkaline solution. #e reaction 
occurs at the phase boundary. A variant is homogeneous polymerization in pyridine.

By complete replacement of bisphenol A with other bisphenols (. Fig. 8.27), important 
properties of the resulting polycarbonates, such as glass transition temperature and refrac-
tive index, can be varied. Polycarbonates from o,o,o′,o′-tetramethyl-bisphenols are very 
di$erent from those with unsubstituted bisphenol constituents. #ey have higher glass 
transition temperatures and lower melt viscosities and hence are easier to process.

Typical !elds of application worth mentioning are terminal strips, special plugs, baby 
bottles, parts for o%ce machines, !lm and slide cassettes, optical data storage (CD),  headlight 
re&ectors, canopies, soundproof walls, and the side and rear windows of trucks and tractors.
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 . Fig. 8.25 Structural formula of (a) cyclohexane-1,4-dimethylol, (b) isophthalic acid, and (c) 
naphthalene-2,7-dicarboxylic acid
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8.5.3  Polyestercarbonate (PEC)

By co-condensation of bisphenol A with terephthaloyl dichloride and phosgene, a polyes-
tercarbonate is formed that has a higher heat resistance than the simple polycarbonate 
from bisphenol A and phosgene possesses. #is is because of the partial substitution of 
CO by –CO–Ar–CO– units (. Fig. 8.28).

Typical applications for PECs are curling tongs, microwave dishes, headlight re&ec-
tors, and bobbins, where operating temperatures of 140–180 °C are possible and at the 
same time higher strengths are required. Examples of trade names are Lexan PPC (SABIC) 
and Ardel (BP-Amoco).

8.5.4  Aliphatic Polyamides (PA)

Polyamides can be prepared from a single component AB, e.g., 6-aminohexanoic acid or 
from the corresponding ε-caprolactam. Alternatively, they can be prepared from two 
components AA + BB, e.g., 1,6-hexamethylene diamine (1,6-diamino hexane) and adipic 
acid (butane-1,4-dicarboxylic acid) (. Fig. 8.29).
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 . Fig. 8.26 Synthesis of polycarbonates by polycondensation of bisphenol A with phosgene or 
diphenyl carbonate
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 . Fig. 8.27 Some alternative bisphenols for the preparation of polycarbonates


