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Influence of filtration accuracy on the composition and structure of
quinoline ‘insolubles in coal tar

WANG Lei' > LI Dong'* BI Yao' > HUANG Jiangdiu' > ZHU Yong-hong' > ZHANG Lin-na' > YUAN Yang'’

( 1.School of Chemical Engineering Northwest University Xi>an 710069 China; 2.Shaanxi Research Center of Chemical Engineering Technology for Resource
Utilization Xi’ an 710069 China)

Abstract: Thermal filtration of coal tar was carried out on two kinds of filter with the precision of 2—5 pum and 20-
40 pm respectively and quinoline insolubles ( QI) was extracted from the filtration residue.Then the composition and
structure of these of QI were analyzed by EA LPSA SEM/EDS FTHR XRD and XPS and so on.The results show
that the QI components in coal tar had a high degree of aromatization and a lot of polycyclic aromatics with a lot of side
chains or hetero atoms as well as a small amount of Si0, CaCO; coal ash etc.when the low precision filter was used

the polycondensation of QI was much higher and the condensed ring structure contained less side chains and lower
heteroatoms. Meanwhile the metal heteroatoms in the extracted QI components were relatively high and these metal
heteroatoms mainly presented in the large particles of inorganic matter and partly in the small particles of organic mat—
ter.However when a high precision filter was employed the QI components mainly contained phenols ethers and car—

boxylic acid organic matter and fewer ketone; on the contrary QI contained more phenols ethers and ketones.In con—
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clusion the precision of filter should not be used too high especially for the filter precision under 5 wm during a coal

tar thermal filtration process.

Key words: filter; quinolone insoluble( QI) ; characterization; comparative analysis
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Table 1 Ultimate and proximate analysis of low metamorphic coals semi-coke of north Shaanxi Province
1% /% Qu !
C H N 0 S M, A, Vius St (MJ* kg™")
75. 69 5.01 1.37 10.73 0.33 5. 66 3.35 36. 45 0.52 22.41
81.32 2.33 1.24 12. 18 0. 41 7.28 6. 60 4.09 0.23 30. 63
2
Table 2 Properties of raw oil
N S 0 / (20 C)/ (100 <C) / /C Mg g
% % 1% % (g+em™) (mm? +s7") 10% 30% 50% 70% 90% Fe Na Ca Mg
0.56 0.34 8.03 1. 86 1.041 2 122.9 203 247 329 369 430 494 538 62.723.79 82.4 3.03
: N o - 1/4T ; X
214F-3 214F-17 ( XRD) : D/MAX-3C o
; 22305G 2~5 pm 20~40 pm : LS230
; : ; /X ( SEM/EDS) :
SHB-3 ; S-570 ; ( XPS):
(ICP): OPTIMA 8000 DV PHI-5400 0
PerkinElmer ; : 101 - 1.2 QI
0A ; : 80 C 0.5 MPa
SX-4-10 ; o
(FT-IR) : EQUINOX-55 1 1.0 L,

VarioEL [II o GB/T
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Fig. 1 Schematic diagram of thermal filtration unit for coal tar R
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1.3 Q1 4 ol
Table 4 Elemental composition of QI from coal tar
. . /X ol i /
S %
. X . C H 0] N S
QI a 64.99 1089 18.12 1.18 0.99 16.41 0.349 0.209
b 61.27 1.37 20.53 1.19 1.34 15.76 0.268 0. 251
2
2.2 QI
2~5 pm 20~40 pm 5 QI o
Ql-a  QI-b QI 5 QI Ql-a
3. 3 2 QI-b o Ql-a 50%
QI 0..076% 13. 67 pm 41.77 pm;  QI-b
0.072% 0.031% 0.028% - 50% 92.36 pm 78.41 pmo
3 QI QI
QI
Table 3 Impact of accuracy of the filter on the quality
and the percentage of QI
Q1
i g Ig 1% Ig 1% QI o QI
QI-a 501. 4 0.38 0.076 0.16 0.031 QI
10
QI-b 500.3 0.36 0.072 0.14 0. 028 QI
5 QI
Table 5 Particle size distribution of QI from coal tar
1% /pm / /
QI
10% 25% 50% 75% 85% 90% 97% / pm pm
a 1.841 4.543 13.67 73.88 110.9 127.4 159.9 13. 67 41.77 3. 056 50.98 2599 122.05
b 2.253  8.972  92.36 124.40 138.5 146. 8 168.0 92.36 78.41 0. 849 56. 69 3213 72.30
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Fig. 2 SEM photo and EDS spectrum of QI from coal tar
6 Ca0 Fe,0,
Table 6 Percentage of elements in the surface of o
QI from coal tar %0
Ql-a QI=b .
78.74 84.51 7119 78.09 o
17.51 14. 11 24.07 19. 82 7 Q1
Na — — 0. 81 0. 46
A\l 0. 60 0.28 053 0.26 Table 7 Content of metallic elements of QI from coal tar
Si 112 0.51 1.17 0.55 Fe Ca Al Mg Na
Ca 1.24 0.40 1.21 0. 40 Ql-a 4258.6 2863.9 275.3 359.1 165.5
Fe 0. 80 0.19 - - (g 1) QI-b 7317.3 4103.5 385.8 370.5 159.1
2.4 QI 2.5 QI FT-IR
7 QI 3 QI FT-IR 0 QI-
o 7 QI Fe Ca Al Mg a QI-b FT-IR 3650 cm™'
Na Fe Ca —OH 2 QI
;1602 cm™ C=0
o QI-b Ql-a ;3060 cm™ C—H
Fe Ca Al o 1 450 cm™ C=C
QI-b QI-a 2 QI
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Fitted Peak
RFHIEEE2 - Original peak
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Fig. 6 Cls XPS Contrast spectrum of QI from coal tar
QI-b o Ql-a
Ql-b 2 QI-a
C.
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Table 8 Distribution and atomic ratio of carbon

538 536 534 532 530 528 526
Hitrig/eV
7 Q1 XPS Ols

Fig.7 XPS Ols contrast spectrum of QI from coal tar

9 QI
Table 9 Distribution and atomic ratio of oxygen form

of QL from coal tar

form of QI from coal tar / 1%
1% eV Ql-a QI-b
leV
Ql-a QI-b 1 531.4 =0 11.3 58.7
1 284.5 C 26.8 5.6 2 5328 C—0—C C—0 C—OH  43.6  41.3
2 285. 1 C—C C—H 55.0 644 3 J33.8 Co0— 4.0 -
3 286.1 C—OH C—0 C—0—C  10.7 5.3 4 535.5 3.1 -
4 287.6 c=0 7.5 4.7
2.8
7 01 XPS O1s 20 ~
. 7 Ql-a 4 40 pm
& 531.4 eV 0 S
1 (C=0); 532.8 eV
2 (G—O0H C—0 .
C—0—C); 533.8 eV 3 2~5 pm
(COO0—); 535.5 eV o
4 . QI-b 5 um
531.4 eV 532.8 eV o QI-b o
) 3
o)1 9.
9 Ql-a  85.6% (1) QI
11.3% ;
QI-b ; QI
58.7% 41.3%- o
Ql-a . 01
; QI-b .
o . (2) QI
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