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Abstract: This paper proposes a method for quantitative analysis of the microcrystalline structure
based on HRTEM to carry out in-depth research on the microchemical properties related to the
aromatic structure of carbonaceous materials and to grasp the chemical production and
transformation mechanism of carbonaceous materials. In this paper, aromatic lattice fringes are
taken from HRTEM images of four carbon black samples from different sources and the
characteristic parameters such as length, angle, curvature and stacking of aromatic lattice fringes
are quantitatively characterized. The results show that the distribution patterns of
microcrystalline structure are similar in different regions of the same sample and among different
samples. The number of lattice fringes decreased with the increase of fringes length, with short

fringes in the majority; angle and curvature distributions were scattered, stacking was mainly
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single-layer, and the number of stackings decreased with the increase of the number of stacking
layers. The difference in the number of lattice fringes distributed in the same ranges of fringes
length, angle and curvature in different areas of the same sample is less than 1% ; the difference
in microcrystalline structure is small, while the difference between different samples can be more
significant, greater than 5%. With the quantitative analysis method based on HRTEM images
proposed in the present study, the microstructure distribution characteristics of soot aromatic
lattice fringes can be obtained. This method applies to a variety of carbonaceous materials with a
polycyclic aromatic benzene ring structure, can provide a source of data for the study on molecular
model construction, and has potential application value for further understanding the
microcrystalline structural features of carbonaceous materials and the evolution of polycyclic
aromatic structures.
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Fig. 1 Flow diagram of quantitative analysis of microcrystalline structure in HRTEM images
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ASCHF HRTEM #2 1) 13 i 45 44 5 15 43 Bt
J7 15 e A R b o o RAE W] — A A R X3 AN TR
FE S 2Z (B 1 SRS AR BOK B A R A R 2
Sk, SCHERC6 5T FET-IFFT J7 i 01245 & 3 1k B
1A BEH AR LA 2 T B SR A SURAE KA R AN
i O T BT s R E A5 ) HRTEM 14,
b B oA a Rt e, AR R FIRA L. HIL,
AR SR TR 5 I B RE it B O 285 ) SRR AE 5 7 e 22 5
PESRAE T A5 1073k A S AbRE B 55 0RS o B 4t i L TE Bl
JAA B it 45 K FRAE R 4 BT D T AV AE 1 S B g
VINIER
2.5 HRMEAMERSTHNEEHNIDH

HE SR 2 Bt 43 A 0 48 JES A 2 VT 1 Bk ST A
PH G S5 AT TP B 1 S — B AR bR . AR SO O HE Bk
FE M7 A 4y A PILLFT  HR] 5 M1300 5k
SEE T B HE B A A LA R i DX A3 A [RDRE i A A 45
S, B/ 7 % PILLFT.HR] 5 M1300 iX 4 ff
B PRFE 2 HE Bk 8 4 B O 1k T A B HE Bk )
fi .

W7 Bis .4 FhRE SR BB LR SR80 £
A 88 LA LI Ak AR B LR 2 TG A7 R




e
E3
<k

I 556 &

186 [ S
100
951
90}
s/
=
10
5,
0
1 2 3 4 =5
HEBE AL
(a)PII
100
95
90
e\cgs I
L!':?\’
10
5
L 1 2 3 4 =5
HERRE
(LOFT
100
95
90
5857 I
=
10}
5,
L 2 3 4 =5
HHRES
(c)HR]
100
95|
90}
§ 85- I
et
10}
5_
0
1 2 3 4 =5
VRS
(d)M1300

7 4 RS o SR b 0 3 e 20 A1 0 L 2 A
Fig. 7 Comparative analysis of stacking distribution

of four different soot samples
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