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Low-temperature oxidation and tendency characteristics of
spontaneous combustion for Shengli lignite
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Abstract: In order to gain a deeper understanding of composite oxidation process of coal low-
temperature oxygen, oxidation and spontaneous combustion, taking Shengli lignite as research
subjects and using laboratory design pulse coal oxygen adsorption test method, the lignite oxygen
uptake was determined with different particle size and different demineralization degree. Furthermore,
the variation rule of the oxygen adsorption of the coal samples at different temperatures was
investigated. Combined with combustion thermal gravimetric analysis, the combustion reaction
performance of the Shengli lignite was determined. The results indicated that the oxygen uptake of the
coal samples increased with the temperature increasing. The oxygen uptake was also increased with
the reduced size of the coal particles, and the combustion reaction activation was increased as well.
While the oxygen uptake decreased with the increasing of demineralization degree of the coal samples,
and combustion reaction activation was also decreased.

Key words: coal energy; Shengli lignite; particle size; demineralization; oxygen uptake;

combustion performance

0 3IF

BRORERELS ARAREMA SN ER B X B ERFE, REGFERAR 56 KWK FE
BRREfER . HRE BRAGE R TER RO RERSE, L ERRETET HHSRMAL,
ERREMASGT MK, HREEHRW KRR ESAEWN SO,, H.S, CO, CO, %, HHHE
WA T RIS, A b I 30E B R 6 B R R — IR, 2R, £
FEMERKST, BT —ERRIFRE T -8R TR X AU, B, BREaER
ESWE: REARREES (21066008, 21266017); MEFRFLER A LTAMES (20111514110001); AT HARNFEES
(2009ZD0D) ; WEFERHBITRITE (20101502); AFEE T A% “BUATIFEZER” RAFE TV AREREHETRE (ZS201138)

EE®S: SEH 1985, &, WMLBA, ERBIRTN. KRPOEEREEHRFM
BEEERA: X2f, g%, TEFEFE. BEBEMAL. Email: lugs@imut. edu. cn




6k Eol
201343 A R ERHISTEL BRI X 522

BRZHEEEINR, ERBER AREZREARBE=SP O, &, KAEWBEAERN, HRA
WBIEHESR, BRER, ERAERNFIES . BAERE AR B — A S # B R
BL, BEESTEBENRERAEYBEGMN, AERKE, BERERE, BEFAR, LARHS5EE
FHAL, B, HRERN T ERR TR H R, RARBUER AR,

TEE 21 Hhe” WEHDHER AMIINER ARRERBZ 1, FEHREIERX—RE
BHA NS Sy, X BIERGSCHIZER 1, AR FIRLEE XS [R5 o 5t o R B g e ) 4 A 0 T 4R
2, DERBAIEE B AR KT RS B AR PR AL R

1 RERESREFE

1.1 SRR

REARNR AR REAER 2 59 0RE (B SL), HKBIZELK 31.89%. K4
7.04%., ¥R 25.56 % K EER 53. 51%. B SL U 50 kg BT, B 2~4 mm BIE/ER
RIS R, IR 2~4 mm BAETFE 105°CHRETTH 4 h, H8 2~4 mm BTRIERE, RE
FIEL 2~4 mm B TRIEREATHRE, T4, BEPRLE SR 0. 15~0. 18 mm M<C0. 075 mm RIERE,
¥ 2~4 mm, 0.15~0.18 mm, <<0.075 mm 3 V4B R EREAE IR R, 4FE/E SL-D(L),
SL-D(M)#1 SL-D(S), HTAksrrfcEotrangg 1 Fims,

£1 BREOIUAHETEM (%)

Tab.1 Industrial and elemental analysis of coal samples (%)

ptke Tkt TCRSHT
Mad Aad Vad FCad Cq Hq Oq Na Sa
SL-D(L) 1.73 11. 65 36. 67 49. 96 64. 36 4.20 17. 40 0.90 1.28
SL-D(M) 1.61 12.21 37.02 49.17 63. 81 4.23 16. 84 0.92 2.54
SL-D(S) 0. 96 12.73 36. 45 49. 88 63. 99 3. 86 15.10 0.91 2.34
SL-H,0 2.99 9.47 39. 50 49. 50 62. 40 4.78 0. 88 1.65 —
SL-HCl 1.96 5.16 39. 40 54. 60 66. 10 4.76 0. 88 1.70 —
SL-HF 1.21 0. 37 44, 00 55. 40 69. 00 5.24 0. 96 1.82 —

B B3R SL-DOM) BTFRIERE, B RAKBERI S KTERE, FRABRGGEXN &0 % /#1750
Sk, HdBmE 1A, TRERRZKE, SRk, SRR%ENERESB1E/E SL-D, SL-H,0,
SL-HCl #1 SL-HF, HT e RumsE 1 fin,

T8 1 T ZRK=1g 10 mL, WA 120 j KekE ]

( 2~14 N o 5 ok 0.15~0.18
£ 24 m) Lk, 105CHE 4 b, BERHS e i

hERFERE L%, M HCl=1g: 6 mL, IAHiHE 24 h,
2B C17, 105°CHE 4 b, TEREOT /)

Y
_— Lt‘,l- CHF=1g:75mL, RAHHE 240, Y4 ( HCL gkt
(0.15~0. 18 mn) Ji’fﬁ&'d'l"[“la, KLUE, 105CHE4 b, WEREGHA) G a1 08

B B W AR i A TR

Fig. 1 Preparation process of demineralized coal samples
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1.2 O, WFHEES ML

7E Micromeritics AutoChem?2920 fb2#MR B £, SR F¥ 80 ik v ok B O vk Xt RE B O, W P BB
AT, WSRO T . EHEW 0.3 g HHEEANARE, BAFES (He, 99.99%, 30 mL/min)
PATREFETHE, B 5°C/min FHEE 200°C/51EE 1 h #4570 A, 2EREIEREERE (30, 60, 90,
110, 140, 160°C), KAk O, (H&h, 99.999%) HITREEMME .
1.3 HERE

%Al Diamond TG/DTA 6300 #E MM R HAT IR PE R BERF 2T, JEAE. 16~20 mg; &K
100 mL/min; FHEHEE: 5°C/min; RHETFHE, A BIEHHETH—fbb3E,

2 REER51TiE

2.1 PR SO Bt S e £t

3 AL B R B RS AN 2a s, SHF SL-D(L) BMEERE, KT 90°CHHE KM & —HMR
&, RE0.05mL/g, THREREH 110°CH, ERMHENH 0.20 mL/g, FHRIBIEM, BELLEER
FE 140°CH, ARMIERERS, H0.26 mL/g, HXRERTT 160CH, ARMERBERR, &
2 0.82 mL/g; T SL-DIM) #EE, 60°CIUATHBRMEMM, RA 0.05 mL/g, HEREEE, W
AR EA BRI, 790, 110, 140, 160°CHIEMM &S 51K 0. 47, 0.61, 1.38, 1.55 mL/g; X F
SL-D(S) #fE, 60°CHIXFEBLA L WA, WIEAT 0.21 mL/g, HRERSE, REARRHR
#FE, 90, 110, 140, 160°CHIEWM &2 5K 0.79, 0.95, 1.36, 2.08 mL/g, ViBABEE RAZIE
AN, EERETERFEZSAHDI MBS, XEHTFRENHB/MEEFEPYERIBY K, TS
[P A 0E = 2 4

B 2b IR Y RERERNIRGER, HE 2b WM. STEEEML, Sk, HMRELE
FRRVERIVEIEREAE 140°CRL TR, REEWHE T, BIEED VIR BREE KM, SERHERE
B/, VLB REFIAE R Y BRI S TR B AR R T RE .

2.50 2.0
2.254 1.84 ,P
2.20 2 .
297 | = sLd@) 1.6 SL-D /
L75] | = sLom 1.4 | —osLHO -//.
Cl —&— SL-D(S) Cl —a— SL-HCL /
yay
3 1501 / 2 127 | e siwF yay.
~ J )y ~ N / /
ﬁ 1.25 ﬁ 1.0 /4 ’/,A
& 1001 Py . & 0.8
0.754 A 0.64
0.50 / ’ 0.4
0.25 .7/:/—//. 0.2
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Fig. 2 Oxygen adsorption capacity of the coal samples
A FRBORAI; b—BEH 9 FAR S
a-Oxygen adsorption capacity of the dry coal; b-Oxygen adsorption capacity of the demineralization coal
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WS RIER .
2.2 MEFBEERRBEIE 2T

THREREMBET Y RERERS T [ME (thermogravimetry, TG). M RB M E I (derivativ
thermogravimetry, DTG), Z#r¥r#: (differential thermal analysis, DTA)] B LR MA 3 Fr
AN, HXHRL R BRE SR IR 2 iR, B 3a~BE 3c TAF H . M&TF 200°CHE, 3 MMREREE TG,
DTG, DTA #A&MF, HiE SL-D(L) H SL-D(M) FI SL-D(S) KEEM/M, {824BEFAB 200°C LU
EmF, REBESTHERER MR BRI B E R, SL-DOM) F SL-D(S) #A%e 5k T 53 FR AR B i P s Rl
B, W SL-D(L) #RJ55K% 3 2 FAR e i P 2 R 48 55 1 i@ B2 B /N F SL-D(M) #1 SL-D(S),

0.14 4
0.12
- —a— SI-D(1)
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Fig. 3 Charts of thermogravimetric-different thermal analysis
a— THRE TG HE; b—THEDTGHE; c—THREDTAE; d— Ry WHEE TG E;
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a-TG analysis of dry coal; b-DTG analysis of dry coal; ¢-DTA analysis of dry coal;
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f-DTA analysis of demineralization coal
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SL-D(L), SL-D(M) 1 SL-D(S) BT 4 MRRABER F g ST DL IR B, BREE 4 sk, Bl
BRI, BUEHNNIEERKER, WHBREE/AD, BASEKRER N TS ERES, MNA
TG-DTG ¥ 4#r, SL-D(L), SL-D(M) #1 SL-D(S) K& kB ESHIH 312, 289, 277°C, BPREA:
BW/NE KR EBERES, XFEREHTENANE/MNEFENEERTRF R, 2BHENEEEAE
£, BEEGE5ESHN 0, RESMIEH, ZEANEAYTERERNIFARER, FAENEE M
ARG TRERMWECET &4, BRAEXHIEEERN, EEAXIHMNHERRNELSHTEAN
SRR R e

R2 BEERRRERTEE (C)

Tab. 2 Combustion thermogravimetry characteristic data of coal samples (°C)

yihe VIR
1 2 3 4
SL-D(L) 441 468 495 578
SL-D(M) 316 374 417 578
SL-D(S) 305 355 412 578
SL-H,O(M) 310 401 460 580
SL-HCL(MD) 310 460 — —
SL-HF (M) 310 483 — —

BT YR ERER TG, DTG, DTA WAL RME 3d~FE 3f Fiac, HXHR K BRE R AE 585 3k 2
Fi7~. SL-D, SL-H,O, SL-HCI fil SL-HF 58 /5 BRR KRR FEAL, HMERKBREE. KT
250°CHY, 4 PMREMREE TG, DTG #1 DTA EAMHF, HZ SL-HCl# SL-HF H SL-D #1 SL-H,0 &
HER/N, HYBEEAD 250°CLLER, 4 MERNRPRERFEES, MHIANE 1 MRBERER
of IO IR BE AN A A E], SL-H,O 5 SL-D —#%, %5 2 25 4 MR EIEHT N B E ¥ L SL-D
W 3 NMRBER EIEFTXT R IR R, MEWERRBEEN TR, 38 SL-H,0 MREtELL SL-D K. Wi
SL-HCI #l SL-HF %28 1 MRBEREERARFIESN, R 1 MRBREE, R EERE 538
460°C#H1483°C, i SL-H,O 5 SL-D REHERHRANRE 372°CH 4120CEFHRZE, WEED YRR
BEMB, RN ERE X, RESMH, BERARERENMBERRTEBNMES TS
Wi ERE, MMMEERS, BHEENMREGRERY, ARSdREENERELAFERENS
9, HBCH: B BRI ] PR

3 Hig

D XFTEE, SRMEBNZNB/NESRETEHHBEMKBE, X2&H TRE RN B/NE
HHERERE R, TUESEEHNERARM., NAEHIE LB FH. TEERE 200CF
SL-D(M) #1SL-D(S) #HER#EAEE, SL-D(L) EHBEABREHEZEER/. 3 H DTG #1 DTA
th R B2 BN R T ARIR X B 3, AN RE KRR, X102 B h B B /NG Y L R T
POt K, ZREESEEERDS O, R SFBUERREE.

2) T YRR ENERE, € 4OCUTH, REEXNHB TR, MESETYREHEEN
B, ERMEZEE/DN, U BEABET Y RERE R ERE TR, NS E LB ES.
FEE VR BEINGR, MR M SEE XSS, XMMEXXBEAS, HILERSEERESTEEMH
HEABREWEW, WA R R,
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