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Abstract: To study the effect of removing sulfur from coal by microwave-assisted H,O, compound
system, coal samples from Yuanyang Lake in Ningdong, Ningxia were selected as the research object.
The coal samples were treated with citric acid, sodium hydroxide and hydrogen peroxide, respectively.
The microwave irradiation power was 900 W, and the irradiation time was 5 min. The results show that
the desulfurization rate treated by hydrogen peroxide alone is 34.29%. The maximum desulphurization
rates for two compound systems of the hydrogen peroxide with citric acid, and hydrogen peroxide with
sodium hydroxide compound system are as high as 43.67% and 45.31% respectively. During the
desulfurization process, most pyrite sulfur is removed. Sulfur forms in coal are changed into high state
gradually, and in particular, thiophene is partially changed into sulfoxide, sulfone and sulfate sulfur.
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Microwave assisted compound agent treatment can be used to increase the contact area between the coal

sample and the compound agent. The possibility of contact between hydroxyl radical and sulphur-

containing groups in the coal is increased, so as to improve the desulfurization rate.

Keywords: microwave-assisted; high sulfur coal; oxidation desulfurization; pyrite sulfur; compound

reagent
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Tab.1 Ultimate and proximate analysis of coal sample
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Fig.2 Desulfurization rate after treatment by different
concentrations of acid and alkali reagents

22 SEBFEFERERERAINE

W3 g BERE DLW LL 12 5 0m A B 4y B
30% 1) HyO, i W Y, e oriR A, ik 4l B
H,0, BB A A LATAE) 34.29%,

W — 22 = IR BB ) 5 H,0, 784 A 175K
B, WA AT R . & 3 R A Bh AR R A [ R
AN HL S B AT E, 1E CA il NaOH H & 43l 4
0.2 g #1 0.02 g FF ik BIWEAA , B0 AR 3 85 K AH 5351
43.67% F145.31%, 704t 17.11% F121.51%. 4
ik i A 1 e G IR, HL,0, W BB S WA
FE TR B A B3 B A2 O AR 2R i mm e A5 B4 T, Y



592 o M = 2021 4F 55 43 &
501 HO £3 TEBFLEAMEHEMEL
— 222
40 = ] CcA-H,0, Tab.3 Forms of sulfur before and after treatment with
= = Naoill(% different auxiliary agents
Bl = B ‘
¥ — = GG S, % S, 4/% S*, o/% S,d/%
e - =
= 20f — = YYH 1.73 0.09 1.43 3.25
1ok — = YYH-CA 1.72 0.06 1.32 3.10
o = = YYH-NaOH 1.68 0.07 1.18 2.93
0.02 0.5
YYH-H,0, 0.57 0.18 1.16 191
B3 R R R B AR S B MRS 03t 0 108 176
Fig. 3 Desulfurization rate after treatment by compound YYH-H,0,-NaOH 0.55 0.14 1.06 1.75

reagents with different dosage of acid and alkali

TERE 2 HyO, b B S AN R RE 5 5 A% 2 el Bl 77
JR R 43501 hg 40.69% Fl1 38.87%; 46 FH [w) Ji 2 2 i
Ak R BN Hy0,, W BR % 3  h 34.83% Al
40.84%, MR R AR BA R, 1A R A
B SRR RS I AS S b B 90 A 7 BB

& 2 SN [ Bl 700 TGk ink il B AR A D8 Bl By Ak B
Ja B AR . o e TG Hl Bh S A4 L AR
R YmFRMBEBE MG R . R 2 TR
W, AR R BRI A I BT, AR A Bl % B 3L
S S A G Al B A B AR SR, U A A
U B AT DA TS [R) B 590 A SR A AR o

* 2 AEBH T AOR B AR B A B R R R

Tab.2 Desulfurization rate of different auxiliary agents
without microwave aid and with microwave aid

treatment
Hedh ol % Yl %
YYH-CA 3.65 8.23
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Tab.4 Different sulfur forms and relative content in coal
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FED WAL/ % EY% W% /% BRERERG/%
YYH 2226 28.13 2050 15.06  14.06
YYH-H,0, 17.77 2025 2047 2143 20.08
YYH-H,0,-CA 15.99 17.58 2408 21.03 2132
YYH-H,0,-NaOH 1481 1895 2377 2224 2023
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Tab.S Specific surface area and pore size of YYH coal and
coal samples treated with different reagents

RES HREBY ™ g") FLBRAR(em’ g FHFLZE/mm
YYH 4.73 0.013 11.17
YYH-CA 5.15 0.015 11.50
YYH-NAOH 541 0.013 9.56
YYH-H,0, 6.34 0.020 12.46
YYH-H,0,-CA 8.07 0.027 13.42
YYH-H,0,-NAOH 7.24 0.026 14.38
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Fig.10 SEM images of coal samples before and after microwave assisted desulfurization with compound reagent
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