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Abstract: In order to solve the problem of limited adsorption saturation of Cr( VI ) in acid mine drainage by lignite,
it was modified by high temperature roasting and ultrasonic assisted Al,(SO,),. The characteristics and mechanism
of Cr( VI ) adsorption on aluminum salt modified lignite were studied by means of adsorption isotherm and adsorp-
tion kinetic principle, and the microstructure changes of lignite before and after modification were characterized by
SEM, BET, XRD and FTIR. The results showed that the lignite modified by aluminum salt and calcined at 500 °C
had good adsorption effect on Cr( VI ). The adsorption rate of Cr( VI ) on modified lignite was 62.24% higher than
that of original lignite, and the saturated adsorption capacity of Cr( VI ) was 1.04 mg/e. Through the results of SEM,
BET and XRD, after Al, (SO,), ultrasonic vibration and high-temperature roasting, the original microcrystalline
structure of lignite had not been damaged. However, the surface of the modified lignite had become very rough,
some small pore structures with uneven distribution appeared, and the adsorption active sites increased. The FTIR
results showed that the —CH, —CH,; of cyclane and aliphatic hydrocarbon combined with the oxygen atoms ad-
sorbed on the surface of lignite to form phenolic hydroxyl group and carboxyl groups. The alkane and olefin branches
in the lignite structure, the C=C skeleton in the aromatic ring and the —OH of alcohols and phenols were reduced
to form small molecular organics of hydroxyl and carboxyl groups. The evaporation of free water and bound water in
lignite structure made fine pores appear on the surface. The increase of hydroxyl, carboxyl and other oxygen-
containing functional groups on the surface of modified lignite provided more adsorption sites for the adsorption pro-

cess, so as to improve the adsorption capacity of lignite.
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(2)W B SE56  H 0.5 g MM I E T 50 mL 10 mg/LL,
pH=3 % Cx( VD)W v o 75 % IR 251 TG ) 4
PEPEFE R B R 150 v/min, WA )R 4 b, 5
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H . C,—— IR HH Cr( VD) B R M, me/LL;
C—— W B I v b Cr( VD) B J5 B 6, mg/Ls
V—IF W, L
m——H IR i, .

2 HR5WR

2.1 AL(SO,), #4611 iE ¥

I100 mL, 0.1 mol/L i AL, (SO,), % ¥ , fll A 48
AL T R R 75 3 YR AL AE 3% 60 min, FH B 4l K 22 K3
VEJGE T H b R be R EE 43 15 S 200,300,
400,500,600 °C, 75 JC 1 T SR PR 3 09 55 18 1 45 58
2.5 ho AN e i FE T 0 ol M4 X Cr (VD) A IR
B =3 5 g B i LR 1

R1 TEKEEERERBIESEX Cr( V) B IR M= 5 R M E
Table 1  Adsorption rate and capacity of Cr( V) on

modified lignite calcined at different temperatures

s J5A# 200 °C- 300 ‘C— 400 C- 500 ‘C— 600 C-
I PAC PAC PAC PAC PAC

Cr( VD)
W3 % /% 36.80 80.00 71.42 74.28 99.04  86.66

Cr( V) 8 B

H/(mgg ) 0.42 0.84 0.75 0.78 1.04 0.91
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X Cr (VL) By W BRF Sk 51 185 5 6k, 156 9 v L 2 fof 4
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(L2 3k v 0 T B 2 S O I 5 A R 3 Y B TR
JETE 500 °C W BfF 2008 e B o W B 2% AT 35 99.04%
BT S T 62.24%
2.2 SEM & #f

oy M e ME BT S B9 SEM (X1 000 4%) WL 1,
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Fig. 1 SEM images of lignite before and after modification
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Table 2 Pore volume, pore size and specific
surface area of lignite and modified lignite
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Fig. 2 XRD spectrum of lignite before and after modification
IR TR R ALY TR I I A S 28 7 20=
20.792° 1 20=26.679° /< 47 1 1 Jx [ 002 T 1) A7 5t
W, AT DL A AR S M AR Y S T e A ik
oL (I
2.5 FTIR $#7

) I A AT IS A FTIR WL 3.
100

95t

90 r

EAE%

85

80

751 — AR

4 000 3000 2 000 1 000
WeA/em!
B3 BESERTEMFTIR
Fig. 3 FTIR spectra of lignite before and after modification
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Fig. 4 Influence of dosage of modified
lignite on Cr( VI) adsorption
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Fig. 5 Influence of adsorption time on Cr( VI) adsorption
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Fig. 6 Influence of initial concentration of Cr( VI') on adsorption
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Fig. 7 Isotherm adsorption curve
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Table 3 Fitting characteristic parameters of
Langmuir and Freundlich models

Langmuir*ﬁﬁ! Freundlich & %Y

q,/( mg-g ') k, R? 1/n k, R?

2.4303 0.0801 09899 | 0.2996 0.5764 0.969 4

P &1 7 R 3 AT PR B Cr( VI %) Langmuir
Hl Freundlich 77 B2 1Y R* 7351 2 0.989 9 #10.969 4, 27
AR R AT 35 0] ARG AUl G i A BT Cr( VD) R T
Fhid e . 18 Langmuir J5 #2 09 RBEIC, 156 BH X 2l PR 48 6
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Xt Cr( VI 8 W B4 i 22
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by ke, — 2 E T2 O R
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Fig. 8 Quasi first and second order kinetics fitting of
Cr(VI) adsorption by modified lignite
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Table 4  Kinetic parameters of Cr( VI )
adsorption by modified lignite

B q/(mg-g") k R?
E—2 8 )14 1.083 4 0.028 2 0.996 3
W28 1% 1.204 0 0.036 7 0.998 3

WE— 8N ) F RN fE — G 8l 1 BRI R 43
B4 0.996 3 F110.998 3, XF LU # 2Z [A] S SR AH 2 AR (H
JEE B RO R 1, HfE—23h )2
(1 g4 1.083 4 mg/g, #E BN J12#11 g7 1.204 0 mg/g,
S 48 SRR W B A 1.18 mg/g, XoF B AT N — 4 F
S g SEHST TR IR AW ST Cr(VD)
) W2 B 52 107 2 5 kg — 2%, Wi R e A A P v — 2 5l g 2
J7 R AT DA AR A o SO AR X Cr( VD) B R B 30 )
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3 g

(1) %) Lo S b 5 oA BREXT AMD H Cr( VI
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ey R 3% THD 45 A4 78 A5 BT URLRS | Hh IR 35 59 43 A 1) 40
ANFLOIR 25 48, R R T A 9 A i 5 A O R g IR o
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