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Adsorption of Pyrene from Aqueous Solution by Biochars Produced from Different Crop Residues
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Abstract: In this study, biochars produced via pyrolysis of wheat straw, corn straw and peanut husk were used as adsorbents for pyrene re—
moval from aqueous solution. Adsorption and desorption of pyrene by different biochars were evaluated at different contact time, initial con—
centrations and adsorbent doses. Adsorption of pyrene on biochars reached equilibrium almost within 12 h, and the process was described
by the pseudo second order dynamic equation. The equilibrium adsorption was fitted with both Langmiur and Freundlich equation, with

"and 370 pg-g™ at 25 C for comn straw, wheat straw and peanut

Langmiur better. The maximum adsorption was 1667 pg-g™, 714 pg-g”
husk biochars, respectively. The removal rates of pyrene from solution was over 90% for three biochars at 500 mg + L™ addition. The desorp—
tion rates of adsorbed pyrene were less than 7% for three biochars during 6 days. Our results suggest that biochars produced from crop
residues, especially corn straw, could act as potential adsorbents in removing polycyclic aromatic hydrocarbon (PAHs ) from aqueous

solution.
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Table 1 Basic properties of biochars used in this study

EYIBURIERE ANk kgt R g R scHdR emol kg BRI EREM femol -kg!  BRTEFHREMI/emol -kg!  pH/HL0
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TR 558.16 11.08 9.54 1.80 — 9.16




7035 TR SORLAE B0 SO WS TR R 1639

AR A 40 mL it ik o 60 pg- L™ BBV IR Y
WGRHR rR A5 20 AR W T 80N R BE 430 g 125
250.375.500.625.750 mg-L™", F 25 °C.180 r*min™
WECIRY 24 ho Fi BRI RN 2 ) 22 5230 7 R SR OIS TR
AR o P D, SR P 28 DBVE AT 2 PR IR R 2
PR

1.2.4 f#W 528

YO B0 S 308 I R At VR (e R B TR
100 pg- L), 45 Hoad 0.45 wm SR, B 5% B 19 A= 9)
BB TR AGHT I AE SRR, T 40 mL 3 543 (0.01
mol - L' CaCl,,200 mg- L™ NaN;),25 CH&y% 6 d #Ef71#%
W o BERG 1d B 1 ORFE, BRRBURE 1 mL, FAMNSE 1 mL 35
SR
L3 A&

i P ROBORE 3% A Waters 1525 3B i HH Y
PEVRIE G sh A 90:10(V/V ) I FE R /K VAW, Tk
N 1 mLemin™; OGN S5 AU A 333 nm,
A 390 nm; SEHMEIMER ALKy 254 nm, JEFERE
20 who g ug AR T AR L e R i
[t A TR F
L4 HEFGE
LA1 WZRM B RBR AR 5

AW B R B £ (g ) o B 220 BT 3 (g,
ZBRFCE) MR (D) AT

qezw (1)
_ (CO_CI)V
G 2)
E=CC 100% (3)
Co
p=C" 100% (4)
CoC.

K Co C TN C A BRI LG . s Fn 28 i
i) ¢ B B R VR B L wg - L5 €' Ry ¢ SE 20 A R e
e L7V ORI AR, Ly W oW BRI L g
142 i BelG

K FH Lagergren E—25 2l )12y B FNIE 28l )
205 RS A BT EE (1 W B 8 ) 2 s A, 7 AR =y
AR

In(q,~q,)=Inq.~k ¢ (5)
R (6)
q kxqo q.

g, AR R, we g g, A ¢ B 22 A I B
i, g gk N — N R R, min sk,

) 15 TRV R R, g g™ minT s hog? AT LU
R RAEPT AW H 2, g g™+ min,

HY T — SANE =R 8 27 Oy R TC 2 o A B
BILEE, T A0RE PN 4 I AR 22 2 V5 o DA TR AR 12 28 )
AF P RZ o ek e T A R 3 PR ORI RO R 43
DI WAE

q=k,t"+C (7)
ok, RN B R, pg g min ™, B
UKL HURBOR 5C5 C i H.

1.4.3 W 45 R AAR Y

K H Langmuir® 1 Freundlich® 4571 75 #5243 #1 1E
(SR S A, O AR R

c_1 G

q. bqn qn

q.=kyC"" (9)
A 2 R S 8 B R B, g g7 50 Sy 55 R A
AT G B IR B R, L g™, T SRAE M B R
2 THT A R BE R A5 X PP B8 B SR N ) RN s B Ry 55 R
WY BE 1A KR Freundlich # %, pg- g™, T SRAEMZ KT
FIFI B BE ST sn 27— Freundlich H%, FTRAEMKL
FRF5ER T

2 FERE5SH

2.1 & BT BRI IR i 30 F1

1E 25 CHIEE IR HE Ny 100 pg- L7 ZK1F 3
Toft A= 90 S %ok e ) B B it R IS [ AR A n ] 1
IR o 3 AR TN EE 1A R P R A A R R4
RIS VAT 6 h B (PRETEL) , Z IR 12 #7212 (6~12 h
1&BTEL) , 12 h FEASTA B 1. 3 Fh A=Y pexd ek
AR BB PR 12 b B [] 52 SR, A KA
FEARAERT 6 h L2 B BOR AW R 77, 12 h A9-F- 17

B e I

[P — A *
-f__ * ...................... e "
| - /PR A
: O FORREFF 3
; e (T
O T E— 3‘040
5} (8] /h

B 1 3 A Bk X EE R R B 3h 1 5 B 2k

Figure 1 Kinetic curves of pyrene asorption on three biochars



1640

B0 331 /N2 RS AT e FIAEAE 5 e R T 32100 pg - g™
1150 g g™o =4 WY SRR S 1) 24 h 1 36 h Tt
EA,

R T BRI T AR TN A W B A AR
1 e R BEE 23 B R T — 28l 7 2 A i) e 28l )
SERRUFN RO N BT FEHA T 1 34 3R 2 B Y
W2 i 50 o A R B 8 SR mT R, I I HE ) 5l ) e psd
TURCHI Mt R0 R (AR, R WAE BT Ry
It S IR EEAE AR W S e WG B AILEE . A SRR
BT, R FEF  FR 0 ey R B 328 3 L At P o 2 49 o
P I 2R, LB ORI B 1 s R AR
TBURE N O R RT3 R A= 90 J5 e % et 1) g o ot
PUEHARXT e 22 , Ul BIASORL P 4 b i 4 55, i At
LA A2 TR B R S ) 3800 AT BE AR
¢ W] 52 ) 26 78 A W) S5 e 9 D WA R 1 TR R AR A
o
2.2 BRI R W& IR L%

Kl 2 i 7E 25 CTF 3 FivA= ) Joa o G EE 1) W o 46 3t
2k o HRIAT I, A 900 3 e X s 14 W FfF S B 8 149 P18 Jo
YR BESE TG AN , 0t — PR BE AR LM T, Horp
FORAEFF I /N T T e X 2 1749 W i B 5 - A ol
S EE T = R, AR AR 5C 50 B 1R IR B B o - 1
FUE R AR LU 2% . 3 B o e W Ff S iR £k 25
Langmuir A Freundlich Jy FERRILI &S 800 3% 3.

Langmuir 1 Freundlich J5 F 45 7 2 G 45 4 3 421
B HE TR EE B SRR B i AR BN R (BT il
HWERE L, A4 Langmuir 7RIS 5 7E 25
CF B KFEFF NEFEFFFIALA: 58 W[5 e 0T 2 1
T B 43 514 1 666.7.714.29.370.37 ug-g™, Hrh
R 1< (R W B St 4 Tl Ry 7N 22 6 e LA 2 7
1 2.3 £ A1 4.5 f% . Langmuir 77 FEH bg,, S WLAEY) i
IR Z IR IFIEEE I R h s . TR AR
TEAE TR EE M I R P R A2 5 (KR 3), &
KAEFF I/ INZZFEFF e FNAE AL 58 e A e K% WP 43 i 4
SIS 98.04.76.92 47.17 Leg”, FBILEW G AN EE 1)

VoglllE7 8wttt E 33 558 8 B

6007
s 500} i
~ = -
4000 T
g | H &
X 300+ / — &
ﬁzmiglff' /MR B

100 L3 - KRS FE A
§ o S

0(.). ................... 10 .................. 2 () .................. 3;(.) ................. .40

AR TR C. /g L
[ 2 3 Fha: 49 B o BE R IR Pt 53R 2

Figure 2 Isotherms of pyrene assorption on three biochars
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Table 3 Parameters for Freundlich and Langmuir equations
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Figure 3 Removal rates of pyrene by three biochars
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Table 2 Parameters for Lagergren pseudo—first-order kinetic model, pseudo—second—order kinetic model and

intra—particle diffusion equation
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FAFEFES 388.70 127.38 0.001  0.405 8 384.62 2.97x10°  0.992 3 4.40 6.657 0.576 7
SR 24747 138.98 0.000 8 0.611 232.56 2.57x10°  0.990 7 1.39 44535 07527
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Figure 4 Desorption dynamics of adsorbed pyrene on three biochars
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