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Study on Chemical Structure of Meso-Carbon Microbeads
Made. from Coal-Tar Pitches by >C-NMR and ESR Methods

Chiharu Yamaguchi, Hiroaki Matsuyoshi, Katsuhisa Tokumitsu*,
Sumiko Baba**, Haruo Kumagai*** and Yuzo Sanada***

Torishima Works, Osaka Gas Co., Ltd., Osaka 554, Japan
* Research & Development Center, Osaka Gas Co., Ltd., Osaka 554, Japan
** Fundamental Research Laboratories, Osaka Gas Co., Ltd., Osaka 554, Japan
**k* Faculty of Engineering, Hokkaido University, Sapporo 060, Japan

The '*C-NMR(Nuclear Magnetic Resonance) and ESR(Electron Spin Resonance) analyses were
applied to four kinds of coal-tar pitches as raw material, and to the fractions of toluene insoluble-
quinoline soluble(B-resin) and quinoline insoluble(QI) which were components of meso-carbon
microbeadsMCMB) prepared from the heat-treatment of raw materials.

It should be noted that QI had higher average molecular weight and more developed aromatic
ring structure than B-resin, while QI and B-resin had almost the same aromaticity. Therefore, it was
plausible that the change from raw material to B-resin was mainly caused by the increase of
aromaticity, while the change from P-resin to QI was mainly caused by the development of aromatic
ring structure. Furthermore, the content of bridged carbon locating between two aromatic rings was
markedly reduced by the heat-treatment. It was found out that the yield and development of aromatic
ring structure of MCMB were positively correlated with the average molecular weight and the content
of bridged carbon of raw material as well.
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Fig.1 'C-NMR spectra of raw material B (a) and B-
resin derived from raw material B with heat
treatment at 430°C (b).

ESR A7 M ViZ T vy & —E ESP300E AR + O
A& — FFVERTHE Lz, RHdaEEARED
T105Torr U FIZIE L7z ESRANRZ MV E ) ZAEY
BEB X T1LRBSARS P VDY — 27 B ORIEAHDs]
% R 721920,

3. BREER

3.1 ERIOLFEIE EPRS S LUQUNRSDILEME &
): S1EY

BB OALEREE ORE L ST X ) T 5 B
BLUQEADHEE L ORREHL MY A 720, CH
BT, BEFALYBEEDNT X =5 —12DnT
BEEPHEABLUQURS L DB EIT o 12,

CHEFLIIHBHNES B ONLIBENTA—F —
O—oTh Y, AMARELMICHE L CRFERRLEG
DEITE DBBRESRITENTW A, AEFFRTHW
EE DT FESATAE % Table 1R L7z, $72, £EE%E
430°C THMLIE L TE L N2PHS B L QUL DI
& TEESHHE % Table 28 L U3 FNEFNRL, §
RTOFETPHEAB & U QLS D CHIEF L F# &
Db RERMEER LI, SRAVEROCHIZIZIZE

Table 1 Analytical data of raw materials.

Raw C H N o+sY CH
materials (Wt%) (Wt%) (Wt%) (wt%) (@)
A 929 4.7 14 1.0 1.7

B 93.7 4.7 1.2 04 1.7

C 92.2 44 1.1 23 1.8

D 93.9 4.6 1.2 03 1.7

1) difference.

Table 2 Yields and analytical data of B-resins derived
with heat treatment at 430°CY.

Raw Yield C H N 0+8? CH
materials (Wt%) (wt%) (Wt%) (Wwt%) (wt%) (-)

A 148 928 3.6 1.7 1.9 2.2
B 167 940 3.5 0.9 1.6 2.3
C 166 917 33 1.4 3.6 2.3
D 150 941 3.6 14 0.9 2.2

1) 4atm, 8hr.
2) difference.

Table 3 Yields and analytical data of QI derived with
heat treatment at 430°CY.

Raw Yield C H N 0+8? CH
materials (Wt%) (Wt%) (Wt%) (wt%) (wt%) (=)

67 915 35 13 3.7 22
89 938 34 1.0 2.2 2.3
83 928 29 1.1 3.2 2.7
51 905 2.8 03 6.4 2.7

1) 4atm, 8hr.
2) difference.
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Fig.2 Relation between the aromaticity (f,) of raw
materials and those of QI and B-resins derived
with heat treatment at 430°C.
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Fig.3 Relation between the spin concentrations of raw
materials and those of QI and B-resins derived
with heat treatment at 430C.
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Fig.4 The variation of chemical structure for raw
materials ((J) and P-resins derived with heat
treatment at 430°C (H).
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Fig.5 Relation between the average number of bridged
carbon per average molecule in raw materials and
the yields of QI and B-resins derived with heat
treatment at 430°C.
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Fig.6 Relation between the average number of bridged
carbon per average molecule in raw materials and
peak to peak line width (AHmsl) of QI and
B-resins derived with heat treatment at 430°C.
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