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Effect of acidification treatment on the extraction performance of coking coal

WANG Fangfang'?, ZHANG Xiaodong®, LIU Xiao®, LI Xianzhong’, PING Xiaoduo’

(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
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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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Table 2 Main compounds in coal extract of RC
ARX 5 k1% FEX 5 1k /%
(latsy] (latsy]
25%THF ~ 50%THF  75%THF  100%THF 25%THF  50% THF  75%THF  100%THF
-+ =% 3.81 3.84 — — i — — — 5.35
FHRL B O B — U b 3.45 3.58 — 3.87 =L EERRR — 7.86 — 4.70
4-LFEA ke 4.46 1.24 — — ke — — 0.79 4.28
1,3- 5N %E 2.70 — 7.79 — 9 HE ke 1.92 1.28 0.09 2.57
Bk 10.41 16.71 7.56 16.08 (' — 11.86 49.99 6.80
2,4- T B 4.71 435 1.71 — S ZNTNE 13.82 — — —
3-ZHE AU 0.32 1.78 0.69 1.12 3-HBE i 4 M 0.64 — 0.12 0.19
*3 DCERMHEENLEY
Table 3 Main compounds in the extract of DC
ARXS 5 1k/% ARX 5 /%
EY EY
25%THF  50%THF  75%THF  100%THF 25%THF ~ 50%THF  75%THF  100%THF
2-H bk 24.25 7.06 — — 3-H A\ 1.32 6.69 — —
2-F B\ 10.19 8.85 0.09 0.09 ke 0.72 1.46 — —
2- i3+ Tike 3.00 — — — i — 3.22 26.40 6.74
3-HEEA L 1.83 3.41 1.43 — Ik 3.12 26.80 3.11 0.90
PELEE S AN 9.66 3.62 2.74 — cke — — 2.69 0.76
3-F ATk 5.11 — — — ANAY 6.13 — — —
i — — 6.79 — B R — 0.62 42.87 68.89
100 W 2 SUIRS TR (8 3 m, #8870 X T THF 11949) 51 2
ol TRETPE VR B, UK BOR MR AR K 4
E ol X H A, MIRRIE H 25, 35, 45 °C I, FUAAEIR
£l IR BN E KA ZEHUR AL 235908 72 120, 96 h, {H
& PR AL BT 5 B 8] 20591 Ry 48, 48, 96 h, JEUEEIA B R 1k
o SRR HE IO T o I (B R AL 1.25~5 fi% . AT L
ol “ T T LA B T A7 20K 5 THE  BUBE 0K, R i
THF s 8% AIBOSCR, A A 8]

B 5 RC X DC R # b6 4 it X E

Fig.5 Number of compounds in RC and DC extracts
FETE 100%THF HH 2RI AT B, (H/K IR TEAC B
AR AN 5 A

AR it o B A6 HOAS R R, I 25 IS ] £ 3
T, DR TR A M A M AR B AN TR e 3, JUREAR I
AR BSCHE I D8NG B B, TR AR Sy
KA/ S P T g AT R A A Bk s 1 A
FLER YA 1, 34K TS THE 894 R0 i i 4,
WA T 2E BE T, TRT B T B S0 TR 4k 20
B THF (9 RS540 17, (075 46 R 22 800 IR i
1M 48 h J&, ZEA 1 /N T BTE R ), 2
BEL 3 ARR MO, A€ IR Y IR AR X Ui/ o g ISR 5
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TREG A TR o BTG PR R A, R IR I 1) P, o
IR, TR T S RN R R LARBOR,
VAR e T U R M 28 B B MR AR AL 1
B2 A A BRI BE X THE P50 A BOICR 1 520,
AL RE X THE ZEHCR B 52 00 5 ™ i, (H I A
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JEERE 35 C AR et
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b A AR B i R i 1Y 82.95%0~96.55% 1T IR
P IO £ 2t 4= R TR W R D e 4 R, 3
PG 5 AR R R 90.689%~95.08%, 2 S5 A% B
YRR S RN 5~26 5, ELRRILIEAE B h B
FE I B MRIG N, BT EOR AE T F Cs~Coso
P LT 20, A A e A B i 9 N 55 A R 28 W SR 40k
JRFEE C~Cyy, HUAHBERREE  E . Bli#E THF
JoT f S A 3 1, A HUY) Hh i R R T o LG RS
B, JE P AT B RR LA FRAE UE T THF Xt ik B %
St 18 IR Vs A BB T, (A5 AR L v B 220t 8 1Y o ik 0
AR R . [N THF & B A 22254 A HL
G, AR R 2 —, AR AR LI AR VS R 2,
W5 53R FAA WA, R E AR R Tk
G W RERIR SR A B, A6 AT HE 3 BT, B0 [ 355
W 2R E Y, 55— 07, B THF %5570 5
HOEUN R, THF 0 F 5 K0 F e a6
(AR SR 38 K, A5 ) T B 7 45 4 0 05 7 45 H 1)
th, Bt LABEE THF it s 80ssn, 58 220 25 0 bk
SRR e e RS RIS KA g — b
AT A K B AR A28 THF 335550 Tk i
fEAE R, AR HE T B 2R 2R T A s . BT
DABE# THF [t 438500 a0, 55 220t 25 1) e i I
20 3Bl ik Lo, A U b 2 D0 2 AN W D 7
o TR ERE R AT R AL B BE S W A 1 I,
o A AL LR TR 3 11 B3 7 3 AR 8 B3R, o 5 %
BRZE A W TCHLIC R IRk oA Mt T, bedk
ik £ % A Ao SO A I 2 B Y, BT LA R A A
B Ak &b 20 IR R ) .

4 & &

D) BERE LRI RIS, IR I8/ 97.3%, [ 52 kA
Xt B I K, RS S A R, KA
ARAAR; C, HIGE & FFE, 1 O N S LR =
n, Herb €. O JEEAN &R AR i

2) R A BT ) PR AR R K, (B
THF J5 5 40 A 38 T, 26 BOR 398 g S AT s /s B4
s LEAR ] A AR BOSCRAE TR, R AR A8 B ) 45 S
JEEPE 1.25~5 £i%; BRAAL BRAICKR T I3 X £ OR (1) 5%
MR N, (75 35 C BYAEERA S Sl (i 5

3) JEREAE B Hh 44 R A A AR o
i, MR AE Y h LURR 78k 32, Forb B e 7
REAE THF 5 3500 35 TR WG, s ml A
T 91.92%, Bk IR T HUBOR B T C~Cyy, FE
WU Rk i 2 s
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