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Study on the adsorption of Cr (VI) in water

by lignite residue after humic acid extraction
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Abstract: After extracting humic acid from lignite, a large amount of residue are generated. Treating Cr( VI ) -con-
taining wastewater with lignite residue can realize the purpose of utilizing it and treating wastewater containing
Cr( VI ). Single factor test and response surface method were used to optimize the test conditions. At different tem-
peratures, 0.1 g residue was added to 50 mL the Cr ( VI ) -containing wastewater with a mass concentration of 50
mg/L for the test, and the isothermal adsorption model was fitted to the test results to explore the adsorption type of
Cr(VI) by lignite residue after humic acid extraction. The results showed that the adsorption effect of lignite residue
was better under the condition of low concentration and pH, and the ideal adsorption effect could be achieved by
adding 0.1 g lignite residue and reacting for 244.5 min. The adsorption isotherms at three temperatures were more
consistent with Langmuir adsorption isotherm model, indicating that the adsorption of residue after extracting humic
acid from lignite belongs to monolayer adsorption, and the adsorption sites were evenly distributed. The fitting re-
sults of adsorption kinetics showed that the adsorption was controlled by chemical adsorption mechanism. The analy-
sis of experimental results and characterization results showed that the adsorption mechanism of Cr( VI ) from water
by residue after extracting humic acid from lignite included electrostatic force , hydrogen bond force and w—m bond
interaction force.
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Fig. 1 EDS energy spectrum of lignite residue
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Fig. 2 Effect of the amount of lignite
residue on Cr( VI) adsorption rate
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Fig. 3 Effect of Cr( VI) initial concentration on adsorption rate
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Fig. 4  Effect of reaction time on removal effect
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Table 1 Fitting parameters of isothermal adsorption model
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Table 2 Fitting parameters of adsorption kinetics model
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Table 3 Response surface factor level and coding

e 41 s
-1 0 1
W Bf B6F 18] /min A 210 240 270
pH B 2.5 3 3.5
W HE B i B /g C 0.08 0.1 0.12

x4 HBEKITHFRMER

Table 4 Experimental design scheme and results

P W E/min pH WA IR Cr( VD) ZBR%/%

1 240 2.5 0.12 94.912
2 270 2.5 0.1 99.499
3 210 2.5 0.1 97.259
4 270 3.5 0.1 95.712
5 240 3 0.1 99.552
6 240 3.5 0.08 90.165
7 210 3 0.08 92.939
8 240 3 0.1 98.912
9 210 3.5 0.1 91.712
10 270 3 0.08 92.939
11 240 3.5 0.12 94.432
12 240 2.5 0.08 96.032
13 210 3 0.12 91.338
14 270 3 0.12 94.325
15 240 3 0.1 98.112
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Table 5 Analysis of variance

JERWE P AmE HUr FAE PAA
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Fig. 6 Influence of interaction between
different factors on adsorption effect

AT ] pH R KRk o - 52 E A
Z:EZ%[Z:;]O
2.8 WHEKBHLLINST

R A LA ETE 7 A DL 7

e )

UGIE]

R
LAY

e

4000 3500 3000 2500 2000 1500 1000 500
WH/em™

7 WRMIETE SRR E KA S e

Fig. 7  Fourler infrared spectra of lignite
residue before and after adsorption
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