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Abstract : The structures and thermodynamic aspects of the PAHs and soot emitted from combustion as well as their
formation processes in high-temperature environment are briefly reviewed and introduced. Firstly, the morphology of the
soot and the mechanism of formation inferred from the macro- and microstructures and chemical analyses are described.
Then the chemical structures and the stability of the PAHs based on the m-resonance electronic structures in termed of the

Kekulé count and the Pauling bond order are discussed. The thermodynamic aspect of the soot formation is explained based

on the overall combustion equilibrium state, and the thermodynamics governing the microscopic equilibrium between key
intermediate species is introduced for the understanding of the temperature-limiting phenomena. Finally the coagulation step
of the graphene platelets to graphite crystallite is discussed based on the thermodynamics of the elementary processes.
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zyvirot—21F —1420JK 'mol ' THZDT AG=
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BHb. pa=0.02 DEEIE, T=AH/(AS+RInpa)=(—173.2
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10 TITDOERT2EMATHRETE S LEEINIREZD
PAH, /£ : ¥ —=AhLau Y (Culis), f: V=D b —
H 3\ gV (CosHas)

ZORJEE AH= 150 kT mol ', AS=150JK 'mol ' TH Y
T2y HEDS 1 bar FEEETIE 1000 K FLEE TSRS 5
Z DIREENIRFICKIFIREE (ceiling temperature) & FEIZIL 5,
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ZETRATLVOFEEZ BTEh, REics
772 V/IMIDEE LT T 7 74 NSRS S
BEZTCHEI. 777 2 BROLI 7 7 TV
T— VA THDLDIZT T 7 74 MBS IHIEET %23,
AT IV F—FHEEL 2L X —DWEDS 033 Tm > [8],
HREFT 1 BN H7 D ICHET 2 L4 5 k) mol ' FUETH
22l oTwS, ETRTERLI 2 TORE
FxrvirtuvE—WicAflThh, = bure—21kix
150 JK ™ "mol ' FRIE LHEE X NS, 1500 K, 20 bar 123\
CTEILDH 50 ppm FLEE (43 0.001 bar) D PAH (7' 7 7 =~
AN SEAIPAINIC 2GR E B L 9 oI, Dkl
bR v %V E—I13 AH = 1500 x [—150 + R In(0.001)]
=~ -310kImol ' FREETAR L TS KR, 20k ) ks
02 L9 % PAH DRFERIZ EDOERI 156 310/5 =62 7
EEHEEINZDOT, Dl LY —HhLan Ry (CsqHis)
POV —H LY —HLhan %Y (CouHu) BREDKEZD
PAH T F1UX R 672\ 2 LIz 5 (X 10).
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L, LM T, 9Tzl 1 REEFTRTT 2
ZEDBHSNTED, BERD T =— LIk > T CH s
L LT % i REME b o,
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