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Application of Fe,0,/ Mulberry Stem Blochar Effects on Soll Arsenic Spec1es and Rlce

Arsenic Content f r ¥y = L y .
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Abstract The passivation“effect of Fe,0,/mulberry pole biochar (Fe- MBC) prepared at different carbonization temperatures on soil available arsenic content was studied

o

through soil culture experiments, and Fe-MBC-800 ( prepared by carbonization at 800°C ) with good passivation effect was selected and characterized. The effects of 1%-7%
(mass fraction of biochar to soil) Fe-MBC-800, MBC-800, and Fe,0, on soil pH value, soil electrical conductivity, soil arsenic form, rice biomass, and total arsenic (As)
content in rice were studied using a pot experiment. The results showed that; (D) Fe-MBC-800 successfully loaded Fe,0, , and its main functional groups were C =0 double
bond, 0—H hond, C—0 bond, and Fe—0 bond. The specific surface areas of Fe-MBC-800, MBC-800, and Fe,0, were 209.659 m*+g~", 517.714 m*+g~" and
68.025 m* g ", respectively. @ The addition of Fe-MBC-800 could increase the soil pH value, decrease the soil EC value, increase the content of residual arsenic in soil,

and reduce the content of water-soluble arsenic and available arsenic in the soil. Under the treatment using 7% Fe-MBC-800 () amendments, the content of water-soluble
arsenic and available arsenic in the soil decreased by 81. 6% and 56.33%, respectively. ) When the addition ratio of Fe-MBC-800 in the soil was 5%-7%, it could promote
the growth of rice plants, increase rice biomass, and reduce the bioaccumulation of arsenic by between 62. 5% and 68.75%.

Key words: arsenic ( As) ; contaminated soil; mulberry stem biochar; magnetic iron oxide; bonsai
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Table 1  Basic physical and chemical properties of soil

SH o EC HARE 0(DOC) o(HMR) o(HHHE) o(HBH)  wo(As) w(Ph) w(Zn) w(Ni)
X P /uS+em ! /% /mg-kg™!  /mg-kg™'  /mg-kg”!  /mg-kg™'!  /mg-kg™!  /mgekg™!  /mgekg™! /mgekg!
B{E 6.18 126. 47 37.46  291.66 98.43 19. 38 51.49 237.68 343.73 891.97 71.45
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[ Jex

70 L — ==[}e
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_ — \
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2 40+
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i — N
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10 | \
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1 MBC #l Fe-MBC-800 3t T A As HIRM0
Fig. 1 Effects of MBC and Fe-MBC-800 on soil available arsenic
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Fig. 2 Hysteresis loops of Fe-MBC-800 and Fe;0,
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Fig. 3 FT-IR images of Fe-MBC-800, Fe;0,, and MBC-800
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Fig. 6 SEM images and EDS spectra of MBC-800, Fe-MBC-800, and Fe;0,
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Table 2 Analysis of specific surface area and pore size of MBC-800, Fe;0, , and Fe-MBC-800

; HAIRIE HeR A SALATR SRS
) 2k
EURHE /C /m? g Jem® g ! /nm
Fe;0, / 68. 025 0.384 21. 176
Fe-MBC-800 800 209. 659 0.374 8. 644
MBC-800 800 517.714 0.299 2.457
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Table 3 Effects of MBC800, Fe-MBC-800, and Fe;0, onsoil pH
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MBC-800 6.87 £0.208e 7 18 £0, 13,,6d =L 7.57:0.033 g 7.87+0.045b 8.11 £0.017a
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*4

7.15+0.097d" =
F, . '_‘"__.

) S
TnECE M 5% F 7% B, +33 EC 43 5] K 2] 50730
~55.33 pS-cm ' il 58. 82/~ 59.95 uS-em . PiH

Xﬂ“j:i% EC {EREMH 220 A K (05 CK A HE R
%, 33 55 9 EAR A5 AR A WLSE T B ST I 4 R —

B, X T BRI R N A W ok R DRLRE , FLBR R, 2R W0
Xof K I3 FNER 23 W B BE 7 5, (EA A7 58 A D it
IAEYIR G 25 31 BC A& X BT RS
P R[] A S B FR 2 3 S T A A A
CEEESH

#EHn MBC-800, Fe-MBC-800 F1Fe,0, 3t + 1 EC 89510

Table 4  Effects of MBC-800, Fe-MBC-800, and Fe;0, on soil EC
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PR T 19.75% ~ 262. 40% . 32 W 254 5 0 H 451 A [A]
i, MBC- 800 i % #& /& L1 /KA As % &, Fe-

mg-kg
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Fig. 8 Effects of MBC-800, Fe-MBC-800,

and Fe;0, on soil available arsenic
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. f (7' Table 5 Change% in 1‘!1109 blonﬁla@% cau@ed by MBC-800, Fe-MBC-800, and Fe;0, matf-nale
i ':*}Hér'g /Ji -;:,B‘ (== : 4 - f}%ﬂi%i( PITFHEIT) /g
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Fig. 10 Effects of MBC-800, Fe-MBC-800, and Fe;0,

on the total arsenic content in rice
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