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Adsorption performance of quinoline in coking polluted

groundwater from Shendong long flame coal
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(1.CHN Energy Shendong Coal Preparation centre,Yulin 719315. China ;2. National Engineering Research centre of coal preparation

and purification , China University of Mining and Technology ,Xuzhou 221116,China)
Abstract: As a product of coal processing, the high quality utilization of slime is a key problem in the field of coal processing. Shen-
dong mining area,as the main producing area of long flame coal in China,produces a lot of slime every year,and it's necessary to study the
utilization way of high quality slime. In this paper,the adsorption of quinoline from coking tail water by long flame coal in Shendong mining
area was studied. The properties of coal samples were analyzed by laser particle size analyzer,SEM,BET,XRF and XPS. The influence of
factors such as the dosage of long flame coal ,adsorption contact time and initial concentration on adsorption effect was investigated by sin-
gle factor test. The relationship between surface structure, properties and adsorption performance of long flame coal was discussed. The re-
sults show that Shendong long flame coal is a natural carbon—based adsorbent with rough surface and developed pore structure ,with a spe-
cific surface area of 17.53 m*/g. The surface pore structure is mesoporous , the surface contains oxygen—containing functional groups ,and
there are inorganic minerals. Shendong long flame coal has good adsorption effect on quinoline. Under the optimal conditions of the dosage
6 g/L,the contact time 30 min,and the initial concentration 4 mg/L,the removal rate of quinoline in simulated wastewater by Shendong
long flame coal is 81.46%. The adsorption behavior is found to accord with Freundlich isotherm model, indicating that the adsorption
process is mainly dominated by multi-layer adsorption on the coal surface. The adsorption behavior is related to the surface properties and
pore size of quinoline and long flame coal. According to the fitting parameters , the adsorption of quinoline on Shendong coal slime is easy to
occur,and the adsorption performance is good.
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Fig.1  Quinoline solution standard curve
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Fig.2 Particle size distribution of the coal
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Fig.4 Pore size distribution of the coal
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Table 2 XRF analysis results of the coal
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B4 % 3.24 2.96 1.32 1.21 0.12 0.45 0.14
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Table 3 Element contents of the coal surface by XPS analysis
H Cls Ols Nls Si2p Al2p Nals K2p
A/ % 38.59 36.35 0.02 11.99 10.64 2.08 0.34
XPS # Cls A5 AL RGN E 5 B, Al 100 e Removal efficioncy 3.0
Cls VEZSARBAMIN 284.6,285.6 286.6 Fil 289.1 eV, 43 Z oo T Adsorption capacity 122
xR F C—C/C—H,C—0.C =0 1 ¢ =0—0, §8m M%i
L8306 TF LA I 44 048 57 35T LS E0L 45 7 44 C s -
T H AR KR T R L 26928 (e 4, AT : los2
Cls FIAML) . ATAMIARBEIR T C JER 45 Ak R S P
0 2 4 6 8 10

T A B B AN SE OB (C—O FIl € =0) , i#HF—
AU T AR R A R S A REH, E
JE VIR A A A W 5 R R

290 25148 2;36 284 282 . 280
Binding energy/eV
5 M Cls & XPS MR 45 F
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Table 4 Fraction of C on the surface of the coal

A c—cC c—O0 C—H C=0

T/ % 67.39 21.20 8.24 3.16
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Fig.6  Effect of the dosage of adsorbent on removal

efficiency and adsorption capacity of quinoline
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Table 5 Model parameters of quinoline adsorption isotherm
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