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Abstract: Aiming at the problems such as difficult treatment of highly toxic chromium-containing wastewater and
poor efficiency of resource utilization of algae, bentonite-modified Microcystis-based biochar (BMC) was to be prepared in
this study. The properties of Microcystis-based biochar before and after modified by bentonite were characterized by scanning

electron microscope, X-ray diffraction and specific surface

7S B 8 .2023-02-07 area analysis. The effects of initial pH and biochar dosage
BEETIH. HE AR T H (32273137) ; 6 F ok kis e i on the Cr( VI) adsorption of Microcystis-based biochar be-
G PR F LI (20172X07205-02) fore and after modified were studied, and the adsorption

EEBA M EMRC1997-) , B R FEA 8T8 48, T EI processes were fitted by kinetic and isothermal models. The
T A SR 5TE R EE . (E-mail) 1037792265 results show that, the surface functional groups and cation
@163.com exchange capacity of Microcystis-based biochar increased

BIRAEE LA, (E-mail) jedeng@ niglas.ac.cn significantly after modified by bentonite, and the adsorp-
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tion process of Cr(VI) by the Microcystis-based biochar before and after modified were all characterized by the quasi-sec-

ondary kinetic model and Langmuir isothermal model. Under the experimental conditions of pH=2 and dosage of 2 g/L, the

saturated adsorption capacity of Cr(VI) by modified Microcystis-based biochar reached 10.87 mg/g, which was 3.94 times of

Microcystis-based biochar (MC) before modification. The adsorption of Cr(VI) was significantly promoted by the modified

Microcystis-based biochar. Electrostatic adsorption and redox were the key mechanisms for Cr(VI) removal by Microcystis-

based biochar. The research results can provide new methods for the treatment of chromium-containing wastewater and new

ideas for resource utilization of algae blooms.
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Fig.1 Scanning electron microscopy ( SEM) images of Microcystis-based biochar (a) and bentonite-modified Microcystis-based biochar

(BMC) (b)
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Table 1 Physicochemical properties of Microcystis-based biochar (MC) and bentonite-modified Microcystis-based biochar ( BMC)

" S84 N c H N 0 Y CEC
R (m7g) (%) (%) (%) (%) (%) (%) MC (ONC 06 kg
MC 9.49 7.36 67.49 1.32 0.64 8.10 15.10 0.020 0.23 0.12 22.86
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Fig.2 X-ray diffraction (XRD) characteristic spectra of Mi-

crocystis-based biochar before and after modification
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Fig.3 Energy dispersive spectrum ( EDS) plots of Microcystis-based biochar (MC) (a) and bentonite-modified Microcystis-based biochar

(BMC) (b)
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Fig.4 Effect of pH on the removal of Cr(VI) by Microcystis-
based biochar (MC) and bentonite-modified Microcys-
tis-based biochar (BMC)
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Fig.6 Kinetic model fitting curves of Cr(Vl) adsorption by biochar before and after modification
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Table 2 Kinetic model fitting parameters of Cr(VI) adsorption by Microcystis-based biochar before and after modification
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Fig.7 Isothermal model fitting curve of Cr(VI) adsorption by Microcystis-based biochar before and after modification
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Table 3 Isothermal model fitting parameters for Cr(VI) adsorption by Microcystis-based biochar before and after modification
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Fig.8 Fourier transform infrared (FTIR) spectra of Microcys-
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cystis-based biochar (BMC) before and after adsorption
of Cr(VI)

g 3 — 2 A R Cr(VL) B9 W BREAIL 1, X6 iz B
Cr(VI) B J5 B MC BMC #E47 X SR ERE (XPS) 4
Bro HARICE 1s HFHE ISR (E 9A & 9B) 1]
1L, MC B Cr(VI) BT 7E 284. 68 eV 285.88 eV il
288. 18 eV AL I HHFL T C-C/C-H . C-0 1 C=0
(A | W2 56 s 45 U 20 ) 2 B &8 284, 78 eV ,286. 08 eV
H1288. 48 eV &b ; BMC W [ Cr(VI) Fii 75 284. 68 eV .
285.48 eV i1 288.48 eV A4 HIHEL T C-C/C-H,
C—-OFN C=0 10 W Fff J5 2% W6 73 30| 74 7% 22 284. 78
eV .285.28 eV Fl1287.78 eV 4b, W fit J5 Hi F 45 4 hik
KA T ARk RN B R R RIERTHE
REAIAICr (V) Z | kA T 2= EH . HAITTE 1s
FL LIS S (1 9C & 9D) AT %1, MC #£ 530.9 eV
(0,).531.80 eV (0,) F1533.00 eV(0,) HFL T 3
A BB ARIE T BMC 19 4 FRIEE Y BRAE 530. 80 eV
(0,).531.70 eV(0,)f1532.80 eV(0,),iX 3 N



FAND N S| A=

2024 4 55 40 & 2 W)

278
A C-C/C-H 66.13% B C-C/C-H 50.12%
MCHR B iy BMCHEFHTIT

727772227
it |
o o C-C/C-H 45.06%
C-037.51%
C=0 17.43%
MCHE B & BMCIWB 5
1 1 1 1 1 | 1 1 1 1 1 ]
298 295 292 289 286 283 280 298 295 292 289 286 283 280
A EE (eV) FEGHE (eV)
¢ 0,35.03% 0,32.31% D 0, 37.02%
0,
O, 32A6 0, 34.78% 0, 28.20%
. G
., O\ MCI i
0,3920% . ———— T e
i
{% 0,30.75% 0, 30.05%
/ R
%
e, SN MBS
1 1 1 1 ] 1 1L 1 1 ]
536 534 532 530 528 526 536 534 532 530 528 526
ZEARE (eV) ZEGHE (eV)
E —C
SN Cr(IN 33.33% () 41.15%
M B Bl
_._.———\_———————"“’“L——M CI'(V[) 3&02(:5\ CT(V[) 2202%
c z i .
r
| MomHE o
%4 i Cr(1M) 29.16%
- = e (V) 7.61%
BMCH i i
P
__.._A__.j__‘_« rrr |
BMCU S
e U
1 | | 1 1 1 1 1 1 1 1 1 1 1
1200 1000 800 600 400 200 0 592 589 586 583 580 577 574 571

ZEEHE (eV)

MC . e B3 A W % s BMC. . 200 - Bl P A e i 3 B W e . A MC WRFFCr (VD) TR OB G R 1s HLF AT ; B BMC BB Cr (V) 17 )5 (9 5%
JLE 1s FLFHUETE ; C.MC M Cr(VD) B E RY4EUCER 1s EFHUETS ;D BMC WHCr(VD) FIS AT R 1s LT HUIETE ; B MC 1 BMC W2 Fff
Cr(VI) T BEGE s F . MC A1 BMC WE R Cr(VI) J5 98 ICE 2p FLFHILIETE

&9

Wt Cr (V1) BJ/E MC #1 BMC #14#189 X 5148 B Faeit

(XPS)
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