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Table 1 The basic properties of coal-tar pitch

Softening point  TI ~ AC  MC Volatile matter ~ Density
tem. /C w% w/'% w/% w/% p/g-mL”!
72 20 0.4 5.0 60 1.129

# TI-Toluene insoluble; AC-Ash content; MC-Moisture content.

F2 RERIENRERE
Table 2 Temperature gradient in

thermal polymerization

Tiem. /T
tlime/ h

150 200 250 300 380 420 450 480 520
0.5 0.5 1.0 1.0 1.0 2.0 8.0 20.0 44.0

x3 HREKE
Table 3 The yield of resultant needle cokes

Samples m,/g m,/g Yield /%
a 74.3 54.9 45.8
b 78.7 59.2 49.3
c 86.2 75.0 62.5
d 94.2 88.4 73.7

% Yield= 2 x 100%
=120
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Fig.1 Polarized optical images of needle cokes. (a,b) semi-closed reaction system, (c,d) closed reaction system,

(b,d) carry out magnetic field one time at 0. 5h of interval during the reaction
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Fig.2 XRD spectra of needle coke samples.

('samples a,b,c and d denoted the same meaning as in Fig. 1)

2500 (002)
R?>0.997 Sample d
’ —|— Sample ¢
2000} Sample b
Sample a
& 1500F
[&]
1000
500

20 25 30 35
20/ ()

4 T BARMBORES S H, W R il
T BARAR ZRT AN 22 mT 1) R SN R T 3, T
DMSEASG0T 2 ] B ( gy ) FIP- 33005 RS (L, ) 308
/N(b<ay d<c) , MFBHEM) = B LGN (b>a; d>
c) o IR, BEAAE IR 38 T+ T B 5 10 A S5 fh M e
B AT, A B E H10.68% 2 &
16.71% , 1M 4K R EJ14#4F 0. 1 MPa ~0. 2 MPa i,
A SRR T 1%, th 21.22% 3T+ £ 40. 6%

IR ISR B A THE e w3
BEEFHREE MO SS 1 32 KA 7R JFURND 3 7E 4
A B AR R St R R A ) S R AE AL
FWEHIVERT D5 0 T R I R 5 ) &
A FHES R ] XA PR R R T R 245

(100)

Sample d

Sample b

CPS

. Samplea

40 4 42 43 44 45 46 47 48
20/ ()

F 3 ERRAREER) XRD FRE 04

Fig.3 The characteristic peaks of XRD of needle coke samples. (samples a,b,c and d denoted the same meaning as in Fig. 1)
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Table 4 Microstructural parameters of needle cokes

D # /nm

Samples * * By E7/rad 2600,/ (%) By E7/rad 20,69/ (°) dyp/nm L.(100) L.(002) 8/ %
a 3.29 25.97 4.51 43.20 0.343 3.678 4.280 10. 68
b 3.20 26.01 4.53 43.25 0.342 3.661 4.401 16.71
c 3.27 26.04 4.50 43.28 0.342 3.686 4.307 21.22
d 3.26 26.17 4.60 42.90 0.340 3.601 4.321 40. 64

# D -Grain size
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Fig.4 Dependences of the resistance for samples
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on temperature in thermal polymerization
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Fig. 5 The development of conductive cells

in thermal polymerization
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The influence of a magnetic field during carbonization
on the microstructure and electrical conductivity of needle cokes
SUN Quan, WANG Bao-cheng, ZHANG Huai-ping, LI Xiang-lan, BAI Ying-bin
( College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024 ,China)
Abstract; The influence of a magnetic field during thermal polycondensation and carbonization of intermediate

coal tar pitch on the electrical conductivity of the resulting needle cokes was explored using a pressure vessel un-
der an external magnetic field. The microstructure of the cokes was analyzed by X-ray diffraction and polarized
light microscopy. The electrical conductivity was measured during the coke forming process. Results indicated
that aromatic molecules were ordered under the magnetic field during carbonization, leading to an improvement
in the microcrystalline structure and an increase in the electrical conductivity of the cokes. Resistance-temperature
curves also indicated that the magnetic field can accelerate the polymerization rate and reduce the dependence of
the polymerization on temperature, which can be explained by the Zeeman effect.

Keywords: Needle coke; Magnetic field; Resistance; Free radical
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