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Adsorption of Cadmium and Arsenlc by Corn Stalk' Biochar Splidl'i'ied
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Abstract: Immobilization of bacteria on blochar can fimpfove the pérformance of the: soilzcomplex polluted with cadmium (Cd) and
arseniic (As) In this study, sbacteria ( Delfiiasp. B9 B9) lbloc_har (corn stalks biochar, CSB) , «and biochar-bacteria complexes
(B-CSB) weré uséd as adsorption materials to ,explore"'fhe a‘d“é(m)_rpti'(';n characteristics of Cd and As. The effects of pH on the adsorption

=

performéndé of Cd and As and the ion removal from the affieous solution were investigated, and the adsorption behaviors were simulated
using anfisothermal adsorption model. The changes in Cd and As speciation with the addition of B9, CSB, and B-CSB to As and Cd-
contaminated soil were explored. The results showed that the Cd-saturated adsorption capacities of B9, CSB, and B-CSB were 49. 43,
82.68, and 75.38 mg-g” and 34.03 mg-g™',

respectively. The concentration of available Cd and As significantly decreased, whereas the residual fraction increased after the addition

', respectively; the As-saturated adsorption capacities were 24.67, 42.92,

of B-CSB. B-CSB was shown to be an effective material for the remediation of soil complexes polluted with Cd and As.

Key words : corn stalks biochar; solidified; microorganism; cadmium; arsenic; adsorption
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Table 1  Physical and chemical properties of soil
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60. 12 14. 14
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Jo A S B 3 A ATAE) L 0.1 mol- LY
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F0.45 pm 7K R B 08, BB Cd® T Rk
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8300,PE 2\ Al, L) Wl %, As( V) BT & ¥ B R
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2.1 %Wﬁﬂf’%’wﬁ/%ﬁ&ﬁ Cd A1 As W2

.-"'_,-.!

2.1.1 FIESHT
L SEM R EOUR M sz i W B A 22 ) R 25
k. B 1 (a) iR CSB R MRS , A FLEI 2150 7
WE1(b) Ui, B9 W E2FR, KA 1 ~2 pm, 52
0.4 wm. 1 (c) P CSB 21 & FLER N i 5 K
B BO, M B9 5 CSB & & W3).
P -

(a)CSB; (b)B9; (¢)B-CSB
1 CSB.B9Y #1 B-CSB #J SEM
Fig. 1 SEM images of CSB, B9, and B-CSB

2.1.2  SETRZ R

#$3 & B9, CSB #il B-CSB *f Cd**/As( V)%
TR BE A B LA 2 8 RAE X (2) Bla
Langmuir BRI G0&] 2 fr7s. i 404 B9 . CSB Fl B-
CSB WY #L-& FE R® nI 1, 3 FhAF Rl A9 W B cd**/

As( V) RS E Langmuir #2788 ATHEN] B9 . CSB F1
B-CSB 2% Ifi it W B 7 skt A PR, W52 B ML o )i T 250
JEE R B9 . CSB il B-CSB 3% 3 kA kLR Cd>*
By B R W BfE R 43 0 R 49.43 0 82.68 Al 75.38
mgeg s 3 FPARIXT As (V) 9 B R W B A
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Table 3 Fitness of isotherm models and corresponding parameters of Cd** and As( V)

Cd?* Wt Langmuir il

As( V) B Langmuir #55 7Y

i Gua/mg°8 " K/L-g™! R Gua/mg°8 " K /Lg™! R
B9 49.43 0.3965 0.9316 24.67 0.0808 0.9515
CSB 82. 68 0.388°8 0.9622 4.9 0.178°8 0.9816
B-CSB 75.38 0.3094 0.9943 34.03 0.1907 0.9716
80 |-
40 + .

70

60 -

=1

" 50 -
gl £
= 40t =
= )
~ <
30
20
m BY
10 ® CSB
A B-CSB
(} L 1 1 L - X
ol
0 10 20 30 40 50 &
co/mg-L7! c/mg-L7!
L ‘E 2 B9 CSJ; oy B-CSB %t Cd 70 As ﬂ}im%{m | .

Fig. 2 B? CSB and B- CSB on the Cd and As adsorptmn dsotherm

24: 67 4, 92}[134 03 mg-g” (%3) A L
2.1/3% pH XM KR .

HITE 3 RN, fE Cd* 00ROk E R 10
mg-L " i}, B9, CSB 1 B-CSB Xt Cd** W ff 2 B 1
pH 3K 0. 24 pH > 5 [, B-CSB 1 Ff} i 4 3
SR W E 2R 70 mg-g ™. 24 pH S 3 ~7 B, B9
F1 CSB 19 08 Bt s WY S 34, >4 pH > 7 B, WK B 2t 2
HE 141, B He KM 52974 60 mg-g ™', CSB 1ML
2 80 mgeg .

90
80 -
- 70|
&
i 60 [
=
= 50 F
=
= 40 |
=
&30 b
S 5k —e— B9
. —%— CSB
10 - —&— B-CSB
1 1 1 1 1 1 1
0
2 3 4 5 6 7 8 9 10

pH
B3 pHxf B9, CSB 1 B-CSB R Hf Cd** KIS
Fig. 3 Effects of pH on the adsorption of Cd**
by B9, CSB, and B-CSB

M & 4 "4, 24 pH 3 ~6 I, B9, CSB Fl B-

-~ k’ CSB XT@'{&qJAS(V)E/JwMJEH}%ﬁiﬂH ER:DIIN

AW pH =6 B, B9, CSB Fl B-CSB )W fff 2 ik
B AAK, 23510 9. 79, 19. 30 F118. 65 mg-g ™' ; 24
pH 7 ~9 B, 3 FbrBEXT As( V) fy W B &2 Bt %5
pH A3 I ] fa i 2.

25
—e— B9

T —x— CSB
a 20 —&— B-CSB
E —
= 15|
= X
-
= 10
z .__',-0—0\‘\\.

5 L L L L 1 1 1

2 3 4 5 6 7 8 9 10

pH
E 4 pH 3t B9, CSB #1 B-CSB WRFifAs( V) K0
Fig. 4 Effects of pH on the adsorption of As( V')
by B9, CSB, and B-CSB

2.2 WRRHHILI 53 B
2.2.1 FTIR ZLAM3Hr

fHL B 2T A T AR R b i B A A i 1k
SRGER LRSS A E BRI, AN a3k R IR RN L A
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