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Study on Structural Characteristics of Wheat Straw Biochar and Its Adsorption Performance

for Cr(VI)

QI Haiyang, WEI Niejing, WANG Wenjing, LI Jiarong, WANG Xinxin, TANG Songfeng, TANG Ke, BAO Xianming,
ZHANG Lichao’

(School of Life Science, Huaibei Normal University, Huaibei, Anhui 235000, China)

Abstract: Two types of wheat straw biochar were prepared under conditions of 300 'C (WS300) and 500 ‘C (WS500), then their
physicochemical properties were characterized, and their adsorption characteristics of Cr(VI) were studied. The results showed
that the higher the pyrolysis temperature, the higher the C content and condensation degree of biochar, while the lower the
polarity and hydrophilicity. WS500 had a larger specific surface area and pore volume. Cr(VI) was mainly adsorbed on the
surface of biochar in the form of Cr oxides such as HCrO; or Cr,O; . WS500 had more abundant functional groups such as
hydroxyl, carboxyl and ester groups, which could undergo complexation, redox and other reactions with Cr(VI). The adsorption
isotherm of Cr(VI) was more suitable for fitting with the Langmuir model, indicating that the adsorption process was mainly
monolayer. The adsorption capacity of Cr(VI) on WS500 was higher than that on WS300.
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Table 1 Characteristic parameters of wheat straw biochars prepared at different pyrolysis temperatures

FE & HHLICE BT 53 50(%) JRFEEIR L LE LR E R IR 5 T
C H N S 0 HC  0O/C (N+0)/C (cm’/g) (m’/g) S3HU(%)
WS300  57.10 421 214 040 3615 0074  0.632 0.670 0.861 02723 10.6
WS500 7939 410  3.05 033 1313 0052  0.168 0.204 1.020 27165 316
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Fig. 1 SEM-EDS images of biochars
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Fig. 2 X-ray diffraction patterns of biochars before and after
adsorption of Cr(VI)

24 HEMTIRAIKEST

AP EOR W Cr(VD) mrfs£0sMeigmEl 3 Br
MR TE 3 745, 3726, 3435 ecm' AbRYARFIE S —OH
gEIRBhIE, 2 923 cm ™' A2 927 em™' ARG N
—CH 4z, 1573 ecm' 1 1428 cm™ AbAOERAE
I >h-COOH MWz ZhI%, 1 630 cm™ 12 358 cm™
b C=C BYHHIEIE, 1034 cm™ 11080 cm ™' 4B
WAL U Ry ik B C-O—C M dig shige™' "), Rt ml L,
YIRS ATRIE | IRk | BRI LA B REA . X
H WS300 BYZLAME R, WS500 7E 3 400 ~3 750 cm ™!
Wb BR T VR 2 —OH A 2 | ) W e B I i
e, 782853 cm™' AMHIL T C-H MMZEIRsI5 1R
FEOEIE, 76 1249 cm™' ARHBL T HHEMEEIEAY C-O
BRSNS, e WS500 1 1 AR e Al
AEAL WS300 By Fu . WM Cr(VD) J5, WS300
3745 cm’ Ab —OH AYWLIRIELI RS 2 3 741 em™ Ak,
WS500 H1 3 726 cm ' 4bfY —OH MY T 2%, AT HE
J& —OH 5 Cr(VI) FERL S, WS500-Cr 7F 2 923 cm'
2853 cm™ AbfY —CH M4idiRshIEAR S , AT AEIEHS
4% —CH B B Cr(VD) J5, WS500 7 1573 cm'!
Ab . WS300 78 1 428 cm 'AbfY —COOH W43 53]
% 1596 cm™ 11435 cm™ Ab, XAlfEREh T4
Y FoRF I RIEG A HBER S Cr(VD) RS
MR TR Ak A0 W Bt iE WS300 7£ 1 630 cm™
Ab . WS500 7E 2 358 em ! AbAY C=C W ISC I A B 43l
BshZE 1 614 cm™ F12 360 cm ' &b, XATHEZTSS>
C=C 5 Cr(VI) &A=mfr 2,

(A)
WS300-Cr

FAXTIRE (a.u.)

1630
1428

1080

®)

WS500-Cr

’
3435

l
2360 4 y
1596

AHXFOREE (a.u.)

WS500

\

4 2853
3726 3435 2923

2358

1034

1573 1249

n 1 L 1 L 1 L 1 L 1 L 1
3000 2500 2000 1500 1000 500
P (em™)

L 1
4000 3500

L 1 L 1 L 1 L 1 L 1 " 1 L 1
4000 3500 3000 2500 2000 1500 1000 500

P (em™)

(A. WS300; B. WS500)

3 EMIBRIRM Cr(V) BIEHILSNEIEE
Fig. 3 Infrared spectra of biochars before and after adsorption of Cr(VI)
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Fig. 5 Adsorption isotherms of Cr(VI) on WS300 and WS500
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Table 2 Adsorption isotherm parameters of Cr(VI) adsorption on WS300 and WS500
HE W B Langmuir %57 Freundlich #1%Y
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WS300 12.07 0.026 0.994 2.337 2.335 0.955
WS500 23.39 0.045 0.998 2.570 2.642 0.965
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