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Study on inhibition effect of ellagic acid on oxidation spontaneous

combustion of long-flame coal in Xiashijie
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Abstract ; In order to investigate the effect of EA on the process of coal oxidation spontaneous
combustion, EA was uniformly mixed with long-flame coal in Xiashijie at the mass ratios of 2% ,4% ,6%,
8% and 10% to experiment. The contents of active functional groups and the variation characteristics of
thermal transport characteristics of each sample were studied using the microscopic infrared spectroscopy
test and laser thermal conductivity test. The optimal mass ratio was determined to be 8% through the
evaluation of the inhibitory effect of coal oxidation spontaneous combustion. The coal spontaneous

combustion temperature-programmed test was used to compare the influence of four inhibitors on the gas
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release of coal oxidation spontaneous combustion, and the degree of inhibition of EA on coal oxidation
spontaneous combustion was further determined. The results showed that the peak areas of ~-CH,, —CH,,
—-OH and —C=0- in EA-tc are reduced, but the peak area of C—O is increased compared with RC. At the
same coal temperature, the thermal diffusivity and thermal conductivity of the RC are higher than those of
EA-te, and its specific heat is lower than those of EA-tc. The average inhibition rates of thermal
diffusivity, specific heat capacity and thermal conductivity of 8% EA on low-temperature oxidation process
of coal samples are 20. 8%, 9. 8% and 13. 1%, respectively. Compared with RC, CO release amount of
8% EA-tc is reduced by 52.3% at 170 °C, and the resistance rate of EA on coal oxidation spontaneous
combustion is maintained at 50.5% to 72.5% at 30 to 170 °C. The inhibitory effect of EA on coal

oxidation spontaneous combustion is better than that of the other three inhibitors.

Keywords: ellagic acid (EA);

transport characteristics ;

0 3| &

T LI 909% 118 5 IR A T IFR, H A7)
P BRSBTS O SR AR 1 AN
T K A B EAR TR E 1 R 28 X N AETE R[]
FERE I RIS B R AR R R R
A BT A R I T e R TSR R A OO0 )2 1T 2R R
TG E R A A B R R s R
BV T NBZ R Iy, bk R A
o7 AT 5 | R v i AU, T 3 Ao S 0 B KK A R ok
g, R, R 06 T B I B I KR RN
Ak BIARIBEARAE ], 3R BEHAR LR, X4k A 4R
PG A EZEE X,

BHAE S R — o R Bl iz i I
AL LRI EIR R o Bt AR 1 B DR
I R v P R A ) S I, K o S ARk
HHRME R, LT Jinhu 257858 T 2,2,6,6-PUH 3%
WRIE—1-%0 A B2, bt S Ak R 7 5 A5 o 3
P 3 S5z 10 s EL A 5 i ) 3 e, T 5 4 1 PR R R
AT EIEPERE S5, WANG Deming S PR 2
=200 Y& R4 2EBEALT , AR 1E b B 3 B 3 Ay
Ak, GAO Ao %" WFFTIN A, Wy JSBH Ak T i 4
b FLR B BELAR S8R = BB T 2R B 30 1 0 2R B R 3
A% 7 B MIZEAL, LIU Peiyu %51 36 AT B2 R
(Citric Acid, CA) YENBHALT, B I 5 I 4 Ja 5
TR HEA 590 &R B T s, =
FaA A RS B 4 R G R S b i U 4 )
BTG R B I R RR L R Ak
AR REIER . BT R T T 2 A
A — PR b B NI GEB EAR FDR e el
T BR RN U 4 S B 45 A M SR S AR A E

coal oxidation spontaneous combustion;

resistance rate; thermal

active functional groups

25 BTk A WU BB A AR B 2 Rk
52 W HEAERR (Ellagic Acid, EA) HIVERHALF , %4
EA XPHEAA BB E BT ARE R, i EA BHARF
TESEE AL A BRI B R i — 2 S %

1 EFEHEHBA
1.1 ESEasilutts

BTN A B A da s Tl 43
B Ko R 1 DL 1, A R AR o A € 3%
WA E ) (GB/T 20104—2006) bR, iZ M FET
PTG IR IE ¥ K oy KT 18% , 18 (W 42 & K T 0. 70
em’/g, I JEG BRI R 25 02 T R, 55 A
#R, B H AR & Kl 28 K. SR X B4k
EGTEASGI E A Y 4R o i, WL 2,

F1 BEEISHEBBREEE

Table 1 Industrial analysis and spontaneous

combustion tendency of coal samples

Ko Koy R i Wi v,/
My/% | Ay/% | Vu/% |BRFC./%| (em® - o)
1.83 19.40 | 26.79 51.98 0.85

P BERE N TR I 0 43t BE A2 24 0. 074 ~ 0. 09
mm PFE S B S 26 B A T EFE L, #E 30 C T
fi: 24 h B JEBE ( Raw Coal, RC) 1R Xt R4, 5 4%
RC 795 EA DA 2% 4% 6% 8% F1 10% ) 5t & Lt
BISTRAE AR TR AL B AL 24 h, B 2H EA &b
P (Ellagic Acid Treated Coal, EA-tc)

TN, g 5 SRR SRR R KN
WI4(0,0.971.(0.9,3].(3,5].(5,7]f(7,10]
mm , 70X 200 ¢ MR A 15E] RC A, BES EA
CA BRERE 4N (NaHCO, ) 1" Rl & AL (MgCl, ) 53 51
i EA S50 B T e AR A, Hl A 1 2R 56



hoE T e B % ¥R H34:
- 80 - China  Safety Science Journal 20244
2 EpIZELESE
Table 2 Transition metal content in coal
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Fig. 1 Infrared spectra of test coal samples
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Fig. 12 Resistance rate vs temperature
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