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Effects of chelating agent on coal properties

LU Kaixuan » XU Lianman
(School of Environment, Liaoning University, Shenyang 110036, P. R. China)

Abstract: During the deep mining period of a coal mine, the mechanical properties of coal body have
changed, resulting in the decrease of injectability of coal seam, and the effect of water injection in coal seam
gradually deteriorates over time. In this research, chelating agent is selected to increase the effect of coal
seam water injection. The experimental analysis has shown that the injected low permeability coal seam
contains a certain amount of minerals which can be dissolved into ions by the chelating agent tetrasodium
iminodiasuccinate (IDS), unclogging the originally closed pores, and enhancing the fluidity of water in the
coal seam. The leaching amount of mineral ions in the coal seam increases gradually with the increase of the
concentration of chelating agent IDS. When the concentration of IDS is 2 000 mg/L, the performance-cost
ratio is the highest; the rock burst tendency of coal samples decreases by the action of IDS; the metal ions
in sulfur-bearing minerals (such as pyrite) are released after chelation, which reduces the sulfur content
from the source. At the same time, IDS is a degradable and environment-friendly chelating agent, providing
assistance for environmental protection. Adding chelating agent to coal seam water injection can provide
reference for the prevention and control of compound dynamic disasters.
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Fig. 1 XRD spectrum of the coal sample
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Table 2 Water content and porosity changes in coal samples after soaking

R A WHRIG S KE o/ RUEEKE % BERERI IR AL 20/ %6 RiLE LB o/ %

IDS %R i 0.68 2.18 2.1 8.3
B 4l 7K iR i 0.68 1.45 2.0 3.5

WA 2 W LAE R IDS s & KR8 . IDS 284 0 4E F S BERE 19 FL B 3 Fe w0 4 FL B % i ke
A AT T B 2l 7K IR AR B FL B R LU R FL B R i R 2 2 A, X R 2R h T2 A R S A TR A B B R AR
B VR AT 4y T DA JRE A 262 THT A% 245 T R o bl AN ¥ A 738 O T 2 5 AT 3T T 2B L B AR A 1) 35 K R
fLE AR,

2 ERTMERREPBETFIBAE

2.1 IDSERAEHEEFESFEZL

MAEh S BB YR TR FEA Si,Al Fe,Ca,K.Na,S, Mg, i Cu,Pb,Cr,Cd %550 % & & HH %5
A, TESA R IDS BB BT AT LR A JE B Y R E HBGE B RR S LAY .

BEERERY BRI T 1 mm 5 T2 Hr KRB 10 g BERE LU EE 1 10 K I RE R 30— BEm ) B b v
B 0 ok U8 R R EGHE  AF B T R Ok Y 60 - Ca

CICP) Wi KRR DS ARG B i B T | |
1L 45 A 3 R
W 3 T LA L IDS RIS SivALFe.Ca. 2 ©f
K.Mg,Cu,Pb,Cr.Cd JLFI & F 9 8 & i 45 Al B E 30 L a
PR AR 28 (.5 NP 2T Cols B | !
TE4.2 1% . Mg B 155 5.3 1%, Fe B 15 42.8 %, K “H%
®

Ca
B 1 3.9 f%:Cu,Pb,Cr,Cd JLFP T Z H b & 14 10 | Ko
A% P v R R W1 L 76 R T LB R Ol IDS A 0 jgcucrcdp[%rﬂ BSicuccapy I
Bt A Na B, BT LZEEA I Na £ 535 228 10 x 1S
B, Fe ¥ EZWMAAE KT . Fe B FHA & B3 IDS{ERERHRETFIBHER
Jo . mET PR S BRTNE T 455 il al v Fig. 3 lon migration in coal samples after IDS treatment
P o DR Sk AR T B A 5 L B AIR T RO B )
PTG R B O IR R IR B ) . A B TR IR DUOR TR B R TDS AT LUK & )R B T AT )
Jo L A 45T O JRUAR b T AR 25 19 L B B 200 2 S R L O T U RS TR MR A FL B A A 2
TR 3 T ol A KL ) L I JRE i A R A A DT B A0 AR BECR




110 TR K FFHK % 43 %

22 ARREIDS EHERESFEETH
43 BT 4l TDS 43 51 L 2 1 B2 B BE R 500,750,1 000,1 250,1 500,1 750,2 000,2 500,3 000 mg/L Y%
W, 1 mm G AOEREFRE 10 g, LAEIVR EL 1210 B BEAEIR o — BE i 8] 5, B b 3 VR 08 5 0 J5 I e S R 8 1
BHAEN R WE 3 PR,
X3 FAEAREREIDS ZHERENEFRHER

Table 3 Ion leaching at different IDS concentrations
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500 2.98 0.715 0.863 30.75 3.14 9.63

750 3.36 1.364 1.124 38.62 1.35 11.96
1 000 3.19 1.786 1.361 41.80 5.48 13.54
1250 3.83 1.925 1.864 45.36 5.96 13.12
1 500 3.98 2.148 1.952 52.36 6.12 14.36
1750 4.25 2.365 2.101 60.18 6.69 14.73
2 000 5.64 2.296 2.438 75.36 7.25 15.96
2 500 6.05 2.124 2.678 80.12 7.43 16.21
3 000 6.21 2.191 2.961 83.69 7.69 16.36
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Fig. 4 Change of coal impact tendency after soaking
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Table 4 Average rock burst tendency indexes
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