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ABSTRACT: The processes of stabilisation and carbonisation in carbon fibre manufacture provides a large
energy saving potential if an adequate furnace technology and process control is used. In this paper a general
exergetic balance equation for the processes of stabilisation and carbonisation with the objective to determine
the exergetic costs of producing carbon fibres is placed. After a short theoretical explanation of the carbon fibre
manufacturing processes, this paper will resort to the general laws of thermodynamics and later determine the
exergy of heat and mass flows in the processes. Experiments are carried out in a DSC and TGA combined with
a mass spectrometry to determine the composition of the evolved gases during the stabilisation process.
Furthermore DSC and TGA measurements are used to determine specific heat capacity and mass loss of the
polyacrylonitrile precursor material. Included in the exergetic balance equation the measured material values
leads to an exergy efficiency result of the carbon fibre conversion reaction.
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PAN ESASLI KARBON LiF URETIMINDE TERMAL DONUSUM
PROSESININ EKZERJETIK ANALIZI

OZET: Karbon lif Gretimindeki stabilizasyon ve karbonizasyon prosesi, yeterli bir 1sitma teknolojisi ve kontrol
prosesi kullanildigl takdirde biyUk bir enerji tasarruf potansiyeli saglamaktadir. Bu ¢alismada, karbon lif Ureti-
minin ekzerjetik maliyetlerinin belirlenmesi amaciyla stabilizasyon ve karbonizasyon prosesleri i¢in genel bir
ekzerjetik denge esitligi konu edilmistir. Karbon lif Gretim prosesine yonelik kisa bir teorik agiklamanin ardin-
dan termodinamigin temel kanunlarina deginilmis ve daha sonra s6zkonusu proseslerdeki 1s1 ve kiitle ekzerjisi
tanimlanmistir. Stabilizasyon prosesi siiresince ortaya ¢ikan gazlarin iceriginin belirlenmesi amaciyla kitle
spektrometresi ile kombine edilmis DSC ve TGA olgtimleri yapilmistir. Ayrica, oncil poliakrilonitril malzeme-
sinin kutle kaybi ve spesifik 1sI kapasitesinin belirlenmesi amaciyla da DSC ve TGA o6l¢umleri gerceklestiril-
mistir. Ekzerjetik denge esitligine ilave edilmis 6lclilen malzeme degerleri karbon lif donlsim reaksiyonunun
ekzerji verimlilik sonuclarina ulastimasini saglamistir.
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