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Effect of acidification treatment on the extraction performance of coking coal
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(1.S8chool of Resources and Geoscience, China University of Mining and Technology, Xuzhou, 221116, China;
2.8chool of Energy and Engineering,Henan Polytechnic University,Jiaozuo,Henan 454000,China)

Abstract: In order to study the influence mechanism of minerals removal from coal on solvent extraction behavior, different concentra-
tions of tetrahydrofuran (THF) solvents were used to extract coking coal before and after acidification with hydrochloric acid (HCI) and
hydrofluoric acid (HF). With the help of conventional coal quality analysis and GC-MS test methods, the differences of THF extraction
rate and extract composition before and after demineralization of coal samples were analyzed, and the influence mechanism of solvent con-
centration, extraction time, temperature and minerals was discussed. The results show that: (DAfter acidification, the ash yield of coal
sample reaches 97.3%, the content decreases significantly, the fixed carbon content increases by 21%, the volatile content increases relat-
ively, but the moisture content remains basically unchanged; The contents of C and H decrease, while the contents of O, N and S increase,
among which the contents of C and O change significantly. @The extraction rate of coal samples after acidification increase significantly,
but with the increase of THF concentration, the increase of extraction rate show a decreasing trend. The same extraction effect is achieved
under the same conditions, and the extraction time of acidified coal is 1.25~5 times faster than that of raw coal; Acidification treatment en-

larges the effect of temperature on extraction rate, which makes the extraction advantage at 35 ‘C more obvious. 3 The relative content of
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heteroatom compounds in raw coal extracts is the highest, while aliphatic hydrocarbons are the main components in acidified coal extracts,

among which the content of straight chain hydrocarbons increases with the increase of THF concentration, accounting for 91.92% of the

total content. The number of carbon atoms is mainly concentrated in C,;~C,,, but the number of extracted species is significantly less than

that of raw coal. Generally speaking, acidification treatment can effectively improve the extraction capacity of THF, greatly shorten the ex-

traction time, and improve the extraction capacity of high carbon alkanes in coal. In addition, although water does not dominate the extrac-

tion process, it will also affect the extraction ability of THF to a certain extent, making the extraction ability of low concentration THF

solvent better than that of pure THF solvent.

Key words: coking coal; solvent extraction; extraction rate; acidification treatment; GC-MS
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Fig.1 Extraction rate of coking coal with different concentrations of THF before and after deashing

264



EIHFEE MR BT SRR UL AR A 52

2022 4F55 12 #8

TEA /N

FEFE IO AR R O, SRR AL 5 22 A TR
Ji R 43K THF A BUR 45 s ] B AR BUCR R B (8] 2),
Jer R % T T A ) 4 B 55 A% BRI ] TE A G, ELRE
o A B (R AR 1G0T A BRCR S5 0 SE 1 5 ek
FEIG 0 %) B AR Al R A, TR A 5 B S48 O P
/NSRS, HAE THF AR2BiEHI P, Y50 16
h 25, 35, 45 °C B, SRR AE ORI B B K AE TG 24
U] 5051 A 72, 120, 96 h, {HERALIEFT 5 8] 735
h 48, 48, 96 h, ] U R Tk Ak 3 AT Bl R e S A ) A R
BRI, (AR B ) e 3 4

TSR 80N THE FERT, BRI e e
AR EE N 1 B 2R BOR B IS [FRHE (8] 3) . 7
3 PO ARG B, SRR ORI R ) S P2 18
HR R AR S, HARERELE 100%THF Hr i 28 B
MR AR R, MR AR AE 25,35 C

0.20
—o— 25%
—— 50%
0.15 1008
0.10

AR /%

(=3
(=3
W
T
g
«

0 24 48 72 96 120 144

i [E]/h
(a) 25°C-RC
0.25
—— 25%
—— 50%
0.20 — 75%
100%

5N

Jé\a_ i (]
;E‘i 0.10 } /\\/
0.05-/\——\

0 24 48 72 96 120 144

HF 8] /h
() 35°C-RC
0.30
3
——
025} o %50
100%

0.20

EAESA
S
o

(=}
—_
(=}
T

L %

0.05}
0 24 48 72 96 120 144
fF[A]/h
(e) 45°C-RC

A 4 S B Sl S K SR 3 N R B, HLAE R
R AR A ] S HRE 48 h, BI7E 0~48 h B, FRALIE
PRI IR K, 48 h J&, FEHUCRIE IE TF 4R/, 5
AR PR Ry 45 C i, IR IL A
BUOR L8 B p ka3, HEREAE 75%THF b i 4
ORI AR b B R

H P& 4 AT, 45 B A8 THF o, TR0 R R AL
PR AR IR —F, FEE IR T,
JECHRE B T A 6 R 2 S B 5 0N R B, A
35 'C B AHURCR AT, ZEHUR 5514 0.94% . 1.21%,
H AR 35 C RYREBUL Hb ok 18 25, 7E 0~48
h B, HARCRIG MR B R T 25, 45 C B AE IR
EHE . 53T 50%THF M2k &, 41k 50 e
25 °C B, JFRERE ORI R AR e /N, ZEBOR 2218 3
I, A BLZEAE 4 SRR N 35 C B, LT
24 h F1 72 h AN AR Ak AT, AR ECR S 5 UG 4

=%
——
(]
< 020}
¥ 01st
i
0.10 /
0.05
0 24 48 72 96 120 144
i) /h
(b) 25°C-DC
0.6
. —e— 25%
05t —o— 50%
: - 750
100%
- 04}
% 03
= ///\
0.2
M Ny

0 24 48 72 96 120 144

i8] /h
(d) 35°C-DC
0.30
T
——
(]
< 0207
% 015} .
Lo
# 010t ;_'E;\\/,\
0.05 ~=§
0 24 48 72 96 120 144
i) /h
(f) 45°C-DC

B2 7FFEJRES$ THF 8 AT &R A i 1A B iR

Fig.2 Extraction rate of coking coal before and after extraction and acidification with different concentration of THF
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Fig.3 Cumulative extraction rate of coking coal before and after extraction and acidification with different concentrations of THF
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Fig.4 Trend chart of cumulative extraction rate of coking coal before and after THF extraction and acidification at different temperatures
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