37 1

2024 3

( ) Vol. 37 No. 1

Journal of Shijiazhuang Tiedao University(Natural Science Edition)  Mar. 2024

3
: TB34
0
[1-3]
R [4]
due.DCLR)
DCLR
:2023-10-17
(1986—),

s 102211)
A : 2095-0373(2024)01-0121-06
. 0 (Direct Coal Liquefaction Resi-
) . , DCLR,
’ t7-s] ° ’
fo2l ] DCLR . ,
. , DCLR
s DCLR ,
[13]
. L1l DCLR
[15]

DOI:10. 13319/j. cnki. sjztddxxbzrb. 20230268
. E-mail:liujunqing1986@163. com

[J. ( ),2024,37(1) :121-126.



122 ( ) 37

. . . DCLR
1
DCLR 1, PARR 4848 500 mL
, o 3 : (AC), (PC) .
(AC-POC)., AC , , 2 L/min, PC
’ ’ ;PC (HPC)
(LPC)2 ,  HPC 6~7 MPa, LPC 0.2~0.3
MPa, AC-PC 2, , ,
(APO), ; ,
(PAC).,
1 DCLR
/C C/H /%
DCLR 130 1.28 72.5
110 1. 85 65~175
Y 2 ’ b
. 2 . . Mettle DP90
s o NETZSCH STA449 F3
, . ZEISS Axio Scope Al s
s (Scanning Electron Microscope, SEM) .
2
2.1 DCLR
DCLR s ,DCLR ,C/H 1. 28, 1
s b7l - DCLR
DCLR ’ 105 T 1500
s . 1 DCLR 100 [ N |
95 i J& |
400 °C , 1 90 - 400
. 0 85| |
, DCLR 400 C 8 h S gg i 1300 ©
0 ~ i =
51. 3%, DCLR ; =00 b 1 =
DCLR 05 - 200 7=
- ’ 60 -
55+ |
’ 50 - 100
. X a5 | <50%
4() L ! L | | ! | 0
o 0 100 200 300 400 500 600

s} [11] /min

H,O.CO, , 1 DCLR



1 123
. .AC.PC  AC-PC,
2.2
2.2.1
2 .
.2 350 C 0.14% 0.05%,
,  HPC , (6~7 MPa) .
.2 3.0% . 100
LPC , (0.2~0.3 MPa) 93
90+
. L2 10.4% 6.8% R
T%H 85}
. , i AC( )
t= 80 ACUEH)
750 HPC (1 7)
, HPC(F#)
701 LPC(_L7)
, , , 65 ‘LPC(f%K)
. , 50 150 250 350 450 550
T EE/C
’ 2 .
o 2
2.2.2
b b ’ Y 2
’ . (AC‘PC)9
3. AC PAC 350 C 0, ,
\ PAC , ,
0
, 62. 4%, o6
AC (50.5%), .
S 92r
APC 1.5% o AC
- PAC
, 59.3%., & 88 APC
: ’ 841
80 N L L I} L L I 1 L L I ]
’ 0 100 200 300 400 500 600
PAC WL /C
’ 3

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



124 ( ) 37
2.3
2.3.1
. . 2 .
2 b b o Y
, HPC
2 0.9%, 20 °C; LPC
.2 3.6%, 57 °C; AC
.2 0.09%, 7°C,
, . ,AC
2 . C
HPC(6~7 MPa) 315 335 20
LPC(0.2~0.3 MPa) 223 280 57
AC 368 375 7
2.3.2
. HPC
] 4(8)
C  4(b) , ) (a)HPC 3% (b)HPC 3
LPC
N 4(C) N 4(d) )
AC ,
(c)LPC L7 (d)LPC F &
, 4(e), 4D 0
, .2
(e)AC 3B (DAC T34
’ 4
2.4

60 C



1 : 125

, 100.0-
E
©
o 5 = 10.0F
&
1. 0% ( ) -
. .0
’ \jz( 100
b o ’ ;1&:\1
Koy
01 1 1 Il Il Il I
. 0 0.2 0.4 0.6 0.8 1.0 1.2
¥R 53 1%
2 ’ 5
fsl 6(a) PC SEM ,
o 6(bh) AC SEM 6
(a)PC (h)AC
6 SEM
3
, . , 1.0%( ) ,
[1] . . . / Lyl ,2008, 23(3): 519-524.

[2]XIN Gong. BIN Lou, RAN Yu, et al. Carbonization of mesocarbon microbeads prepared from mesophase pitch with dif-
ferent anisotropic contents and their application in lithiunrion batteries[ J/OL]. Fuel Processing Technology,2021, 217

106832[2023-10-17]. https://doi. org/10. 1016/j. fuproc. 2021. 106832.

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



126 ( ) 37

[3]JWANG Mingzhi, YANG Bei, YU Tao,et al. Research progress in the preparation of mesophase pitch from fluid catalytic
cracking slurry[ J]. RSC Advances,2023,13(27):18676-18689.

(4] , . .o [l »2022,50(10) : 1259-1269.

[5JCHAEHUN L, CHEOL H K, YOONYOUNG K., et al. Mesophase pitch production from fluorine-pretreated FCC de-
cant 0il[J/OL]. Fuel.2022,328.125244[2023-10-17]. https://doi. org/10. 1016/j. fuel. 2022. 125244,

[6] . . .o L. . 2021,49(8):70-78.
[7] , , . LJ]. ,2018,33(3):193-202.
[8] , , .o [Cc1//
,2013:19-24.
[9] . , . 0. . 2011,30(11) :2456-2460.
[10] ) , N Lyl . 2009.34(8):1125-1128.
[11] , . 0. , 2001,21(2) :32-36.
[12] ; , . 0. ( ),2009,25(2) :156-161.
[13] . , .o 0. ,2007,30(2) :66-69.
[14] . , - (7. ,2018,37(3) :50-61.
[15] , , .o L. ,2007,7:406-417.
[16] . . 0. ,1991¢( 1):71-77.
[17JMAKI H, TETSUO S, .o Lyl .1990(3) :40-44.
[18] , , . 0. ,2015,46( 2):176-180.

Research on the Formation of Volatile Components
During the Polymerization Process of Coal Liquefied Pitch and
Its Influence on the Properties of Mesophase Pitch

LIU Junqing

(National Institute of Clean-and-LLow-Carbon Energy, Beijing 102211, China)

Abstract: Low-cost and high-performance carbon materials can be prepared by using cheap coal-liq-
uefied pitch. The formation of volatile components in the reaction process has a significant impact on the
softening point of mesophase pitch, mesophase morphology, spinnability and the properties of final car-
bon materials. It is of great significance to study the formation and control of volatile components and its
influence mechanism on the characteristics of mesophase pitch. The mesophase pitch was synthesized
through three different polymerization processes. By investigating the influence of different polymeriza-
tion conditions on the volatile components and the properties of mesophase pitch, it was found that when
the content of volatile components was too high, the softening point of mesophase pitch was uneven and
the spinnability was poor. If the content of volatile components was too low, the softening point of me-
sophase asphalt was high, the processing property was poor, and the reaction yield was low. The re-
sults show that volatile components can fully participate in polymerization reaction, to obtain mesophase
pitch with high reaction yield, low softening point, uniform distribution of mesophase morphology. and
good spinnability by adopting the segmented process of atmospheric blowing and pressurized polymeriza-
tion.
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