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Abstract

Optical anisotropic mesophase spheres appear in isotropic matrix when petroleum
heavy oils, coal tar pitches and some kinds of organic compounds are heat-treated at
temperatures of early stage of carbonization. It is so far believed that the mesophase
is composed of stacked lamellae in which large aromatic sheets are aligned parallel to
each other and shows liquid crystal behaviours.

From the relation between density and H/C of various pitches, remarkable
increase is not observed at the temperature range of mesophase formation (H/C <
0.45). It is clarified that the density of carbonaceous mesophase is closed to super
cooled liquid density rather than lattice density. It is concluded that the planar
lamellae in carbonaceous mesophase are not aligned in parallel completely.

(I Bl

HMREREEM, BOWHEMW, 25— Ny T 2523~823K N TET % &, #
SRSEFRIY, A, BEBSVREL, HRORS B TERERSHIEI 5. 2 HImEE
Beld 2 L RN IZBEILT 5, 2 & ) B EMEY 2 mH L CRICERMEE CBRE T 5 &, Bl
IR EFEZRTHEN—HE, wWbWad AV 72— XPHERT 5, HAEIE, BEELTo
MEMEAF DL & LSRR & AR LR 2 HOWEO—RETH 5,

A7 2 — AP TRBPR~0BRBRENHE EREEFRFES TV, BVICHTICHAEL -2
g2 AL T b, ZOFHOREINZESS, Brooks & Taylor i2 & - T & 1, BICHEK
DRI B LN I NHRBICEEL, DWW TEERERTLEIChR S LI I% D &) iR
UREMATRENT, SHICHESLIE, AV 72— XBE—HME (BEOERICBT 5 BERICHEST
%) OWHDOEFH OV T ORIREHEFREI G2 BT L 2R, AV 7 = — ZERRIEHER

ERACETRMGHR  FRARFAEE



82 TR ARIESS - HH = 2

A

a) Brooks—Taylor model
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Fig. 1 Stacking of lamella in carbonaceous
of mesophase spherule;(a): Brooks-
Taylor model, (b): Honda model
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Table 1 Crystal form and lattice and liquid densities
of aromatic hydrocarbons

compound formula crystal form lattice liquid H/C
density  density

benzene Ce He rhombic 1.062 1.077 1.000
naphthalene Cio Hs monoclinic 1,184 1.151 0.800
anthracene Cie Hio monoclinic 1.242 1.187 0.714
naphthacene Ci; Hyp triclinic 1.247 1.209 0.667
pentacene C,, Hyy triclinic 1.333 1.225 0.636
hexacene Cy Hys  triclinic 1.325 1.235 0.615
fluorene Cis Hio rhombic 1.212 1.128 0.769
phenanthrene CiuHyp monoclinic 1.178 1.187 0.714
pyrene Cis Hie  monoclinic 1.301 1.248 0.625
triphenylene Cis Hiz rhombic 1.292 1.209 0.667
chrysene Cis H;;  monoclinic 1.301 1.209 0.667
1, 2-benzanthracene Cis Hiz monoclinic 1.264 1.209 0.667
3, 4-benzphenanthrene Cis Hy;  rhombic 1.265 1.209 0.667
perylene Cao Hys monoclinic 1.339 1.258 0.600
1, 2-benzpyrene Cuo Hiz rhombic 1.283 1.258 0.600
1,2,5,6-dibenzanthracene(A) C, Hie  monoclinic 1.299 1.225 0.636
1,2,5,6-dibenzanthracene(B) C, Hyy rhombic 1.305 1.225 0.636
picene Cz: Hyy  rhombic 1.270 1.225 0.636
3,4,5,6-dibenzphenanthrene(A) C, His monoclinic 1.276 1.225 0.636
3,4,5,6-dibebzphenanthrene(B) Cop Hyg monoclinic 0.420 1.225 0.636
1,12-benzperylene C.. Hyp monoclinic 1.348 1.301 0.545
tetrabenznaphthalene Co His monoclinic 1.301 1.235 0.615
coronene C,s H,;  monoclinic 1.384 1.342 0.500
ovalene Cs Hys monoclinic 1.487 1.397 0.438
di-p-xylylene Cis Hig tetragonal 1.213 1.057 1.000
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Fig. 2 The relation between density and H/C of various
pitches ; (&) ; coal tar pitch (B) ; naphtha tar pitch, (@) ;
solvent extracts of coal tar pitches
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Fig. 3 The relation between lattice and liquid
density and H/C for aromatic hydrocar-
bons ; (O) ; super cooled liquid density,
(@) ; lattice density,
bonaceous mesophase
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Fig. 4 Packing structure of aromatic mole- Fig. 5 Crystal structure of carbon hexagonal
cule in crystal system ; ¢, =0.6708 nm, a,=0.246 nm,
Z=4
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a) columnar structure b) nematic structure

Fig. 6 Two structure types of liquid crystal from planar molecule;(a):
columnar structure, (b) : nematic structure
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