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Abstract
Facing the increasingly serious water pollution problem, this article uses biomass straw As (V)
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raw material to treat arsenic-containing wastewater and discusses the removal mechanism of
arsenic in arsenic-containing wastewater with preparation of biochar by pyrolysis at 300°C,
400°C, 500°C. The results show that the adsorption capacity of biochar to arsenic reaches the
maximum at pH = 5 and the removal rate of As (V) by biochar reached 74.7%. As the pH continues
to increase, the removal efficiency gradually deteriorates. As the temperature continues to rise,
the removal efficiency continues to increase, and the removal rate of As (V) reaches 69.7% at
65°C. That shows the temperature change is basically proportional to the removal efficiency. As
the dosage increases, the removal rate increases accordingly. When the dosage of BC400 is
1.5g/L, the removal rate is 96.3%, indicating that the increase in dosage is directly proportional
to the adsorption efficiency.
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MV ARATI T A E5 A5 R AR e A 0 S LS PR 2 7 R PR et AN A b e ELRE R
AR BA TR LA AUKIR . B LM JUHE R, REVRKEG R H ™ #H. It EERG R vE, 20
20 A I A PR e AT K B A A R O T < SR S B i o B < R AR IR S R

DUE “=507, IEEERGR ARG AR, AFIEACIINESER A AT ROK R 1 A B
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MRAE (A 35 RO A AR, TobLIS Jebibs s A 5 AR hn U6 82.8%, Jrbi, 4, fil
HeaT=[2]. ARFTJEZN, B, (RFRALRE, B (EEREEAERASEWMAH, WERAT IZ(FE, 1
FeE AR 20 47, HE LSSV SAAE T &R A . a4 BRI Tl 38 A SR K h i
PR E R ZR[3]. o NI R ERBE AR A, Jbat B 220 PAE RAEARME 4 ng/g 1E A2
MIFRAR[4], ™ HE AR R S EUROR BN Bk L = A RXRRIEAE T o BT DARR A5 R RER A (7] A 7E JE R

AR N — LA K P R v 5 A P TR ] 2 22 FLARZE RO RLS], R A B K E R T AR L
o B ) O R ARG, TN b R T e 8 A M R K I RS M P LAE R E M E BRI SR L, TERR
Big B A& IZ MR [6]. AEMDIR & 0 B R A, A TR L s R AT 1 S A
FRIT). BRI IRIERIARFI S AL T E[8] [9]. EARAWIH 1 fE T HE AR A LA s, (H7E SZFR
R IR A EZ I BT LA AT 38 = AR DR (R R, BRARAR P B R REHRE, SEI A 7= 2 21
AW R AP 5 () A [10]

2. ¥ 55%
2.1. EMHRNEE

VI SR RS AR I 100 H O, P T . i AR SR AU0 HR s N B S(150 mil/min) T sk A ) 2
FE[11], W TRALER 5 BARSFER A 7 TR B TS5 N, 40 5ll4E 300°C, 400°C, 500°C T #fif. T
2 10°C/min, 1HIRFE 2 h, &Z&R] LS EIFS A A4 % (B300, B400, B500).
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2.2. EMIIRFTAE

AR TES R KYKY-1000B 494 H 2 4Use (B B2 A3 ) wER.

B, FLARAN Ny W/ i 2 Bk FHl AsAP2020M 4: [ Bl bk 1 A S ML A A AR (36 [ 22 52)
X BT (XRD)R A X 54 2 dh A7 S A (Bl [ A 45 50 ) 14T 40 AT o

ZL4M53 MR F Nicolet 5700 f#37-2L MG IE A (3 H # i) .

MR STA449C 256 AT (B8 F - Netzsch) .

2.3. As(V) IR My SES 31 [12] [13] [14] [15]

TR AEFT AR AS(V) RIS TR PR S8 I 5 RS AT AR (10T PR B o WT A6 VR B2 /9 50 mg/L 1] As (V)
FERUE AN 50 ml (OFEFAI, BTk % pHE@3, 5, 7, 9, 11), #ERAFREL05g, 19, 159, 2g, 259
A:¥)7% (BC300, BC400, BC500), 7EfHIR(25°C, 35°C, 45°C, 55°C, 65°C)FEKTHRY 12 he B0 JaB Fik
W A — RO B, F 0.22 pm JERGESE, ARYE OKFPUR. M. W, BRAIERINE J5 775D
(HJ 694-2014) il 5E UEHI T As (V)R . 3B A E (%) =(C, —C,)/C, x100% 5 As (V) Z:ER %,

2.3.1. BfiEhF LI

AERAFREL 0.1 g BC300, BC400 11 BC500 T 50 mL #E/ M, HI 20 mL ¥ Jy 50 mg/L 1 As (V)
VW, fE 25 CIEIRIRAR TR, 20%T 2min. 5min. 10 min. 30 min. 60 min. 120 min. 240 min. 480
min. 600 min. 720 min, B.OEHCEIEWR, A RVEEHE IO &, 0.45pm JEBGEUE, e SR
HAs (V)IREE, SRR BB B AT R, B As (V) B9 30 70 4R PR AN ST s 1]
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150 #1200 mg/L 1¥] As (V)i £ 25 CIEIRFER TR 12 h, B0 JEE BB, A — RSB Hh B0
i, FH 0.45 um JEMELYE, MEIEE As (V)IKREE, 435Ik A Langmuir F1 Freundlich PR Fh #5280 %) 146 45
FHATIE, BRI B R o
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2.4.3. Langmuir 1 Freundlich 518
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Figure 1. Microscopic morphology of biochar under scanning electron microscope
1. EYIREFDEBE TR
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Figure 2. DSC and DTG of straw biochar
2. TEFFEY%HI DSC #1 DTG
3.1.3. tEREMFLESHT
ANFE TR R FLES K ZHUT T 4 1 s
Table 1. Pore structure parameters of different biochar
=1 TEEMHRFLERSH
TiH bt 2 T AU (m?lg) “F¥3fL4%/(nm) sfLZ (cm®lg)
BC300 13.28 22 0.011
BC400 9.99 32 0.029
BC500 15.7 24 0.024

3.1.4. EWIIRLISM 5 H[16]
BC300, BC400 #il BC500 “EW R LLAM G A br & B an e 3. anl&l 3 flros =R AE W R IR s Ar B FE A
—3, FHIX 3 TAEYIRIEREBIEAAME, 43754 1100 cm ™ 4k C--F. 1650~1900cm * A A fEAEF2 %L

3.15. XRD 434
HIE 4 TTRAE Y, 7E 26.9° /2 A A7 7E W S AR i e, S s T AR SE A Sk 36 BC A 3 220 Aoy
7 Si0;.
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Figure 3. FTIR spectra of straw biochar
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Figure 4. X-ray diffraction pattern of straw biochar
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3.2. pH EX TR XN

FELRFF As (VIIREAZ MBI T, rTUBIES N, BRI AR T As (V)RR 23—k
WA S, £ pH DN 5 IR, RERFIEBIER, KEREFN 74.7%. 400°C il #1532 1044w
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Figure 5. The effect of different BC on the adsorption of As (V) at different pH
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Hil 6 WTLLE Y, BEEIRZ AN S, BN EYIRXT T As (V)L BRF W2 AWHE ., £
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Figure 6. Influence of different BC on the adsorption of As (V) at different temperatures
E 6. NEIRE TA[RE BC XF As B MisZm
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Hil 7 T, BE% BC AIRMIEIN, RERREEZHN. HAERXR=/"EMmE, W UHIRNE H
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Figure 7. Influence of different BC on the adsorption of As (V) under different dosages
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Figure 8. Adsorption kinetics of As (V) on different BCs
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FE0 15 T R AT L& 45 LR B, W4 2. BC300, BC400, BC500 L& & %073 7] 4 0.9346, 0.8759,
0.8907, MFTh—%sh 1%, SN EINFF &P e sh 15458 . i n] LHEBTARS AT AR 55 As (V)
(R B PT i J T 22 IR B )Y . 9 B BC400 PR B &0 0.77 mglg W 2251 BC300 (0.37 mg/g)Fil
BC500 (0.62 mg/g), Ht LAREFTFHITE 400°C T il 545 3 (19 A= 10 R W BT BE BE 7

Table 2. The adsorption kinetic parameters of different BC adsorption As (V)
3 2. T[] BC kM As (V)HIIRMIZh H ¥ S8

Oy By g %

MR 2 :

Q. (/o) Ki R Q. (mg/g) o R
BC300 0.35 0.05 0.9076 0.37 0.24 0.9346
BC400 0.73 0.16 0.7531 0.77 0.32 0.8759
BC500 0.59 0.16 0.7582 0.62 0.41 0.8907

3.6. BC 3t As (V)RIZE BRI 1E

wE 9, AILVER, MEEPENRERARR, RSEEE T FRMEAT, B Langmuir A1 Freundlich #iff
BRI BTG, 45K W, 1 Langmuir BEEYFLA 1S B HLA RE05 T Freundlich B FLA S B IR A R
B, BT DAREFER AR W B As (V) R S5 I Bt e B2 BE AN A4 Langmuir A28
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Figure 9. Adsorption isotherms of different BCs adsorbing As (V)
9. N[5 BC R Ft As (V)RR M= im 4k

e 3, AR Langmuir BEAHULA IS5 FAT U H, 78 300°C 21 500°C [Bbe i E T il 2% H 1 25 47 o 3
X As (V)i K T B & /2 0.14 mglg.

Table 3. Fitting parameters of the attached isotherm for different BC adsorption of As (V)
= 3. N[ BC Mt As (V)HIMEREINASH

Langmuir 7 Freundlich 17
W B Rk
Qmax (Mg/g)  Ki (L/mg) R’ ke (L/mg) 1n R?
BC300 0.04 0.05 0.9910 0.03 0.36 0.9122
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Continued
BC400 0.14 0.07 0.9377 0.14 0.36 0.8047
BC500 0.12 0.01 0.9797 0.12 0.36 0.7747
4, 45ig

1) AT A JERk, Gl I AN A1 B AR il £ AR R o i SEM R DL HE 400°C RS H A
WALBRERITEMT, TIILAEA 32nm (FEWLE 1), £ H%, RiEHSVEHRE. —MEMRBSERE,
B H72E Si0,.

2) I PRSP LI 7E pH = 5 B, AEVIRIT As (V) EFREA 74.7%1k 25K, BE% pH
(24 S8 R, W PR R I T AR 22 s A IS RN BT 7, IR PR GRS T3 K, 7E 65 °C I 23 B 31A 2 69.7%.
IR AR AL AN P A R AR R IR L s BEE TN AR R, WP SR A AR K, BC400 7EHM
BN L5/l MR, RERERN 96.3%. 28BN AR KRNI BH R A 2 R IE EE

3) E i () W B SRS RT T: Z2 0t 400°C 1l 2% H AR WD R AE S A4 (1) W B4 e B LA T 300°C AT 500°C K%
HEDR I, D 203 71250 Langmuir BBURGFIHEIR T X As (V) IR B I FE, 5o e 0 BR8P ik
F|7 0.14 mg/g.
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