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The Influence of Bio—char Inputting on the Adsorption of Phenanthrene by Soils and by Maize Seedlings
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Abstract: Biomass(the straw) burning adds some organic matter(biochars) into soils, which may affect the physicochemical properties and

composition structure of soils. That will change environmental behavior of pollutants in soils. We used isothermal adsorption experiments and

the pot experiments to study the influence of biochars(BCs) prepared by rice straw burning on the adsorption of phenanthrene by soils and by

maize seedlings. The results showed that BCs inputting remarkably enhanced the adsorption of phenanthrene and obeyed the following sub—

sequence : CK<BCsA<BCsB<BCsC. Their Kd—values are 0.16, 0.31, 0.34 L-g™ and 0.42 L-g™, respectively. Meanwhile, BCs could effective—
ly reduce the absorption of phenanthrene by maize seedlings. And we could find that the absorptive amount of phenanthrene in maize

seedlings were all reduced obviously when BCsA, BCsB and BCsC added into soils during pot experiments. Absorptive amount of phenan—
threne in maize seedlings amended with BCsA, BCsB and BCsC were reduced by 15.44%,18.68% and 25.28%, respectively when phenan—
threne concentration was 20 mg-kg™ in soil, while reduced by 11.97%,21.28% and 38.10%, respectively when phenanthrene concentration

was 50 mg-kg™. This might be due to the enhancement of pollutants fixed in soils amended with BCs and the change of soil properties caused

by BCs.

Keywords: phenanthrene; biochars; adsorption; plant uptake

A=Wy 5 5% (bio—char )& F AL A2 ) TR 7E 56 2
SrERE IO T SRR R AT A 1 — 2R BT A L
Y [T A T, AR R TR 0%, B R TR
SE 1 3 DU RR S AR % 1 R k(2 2 - ST BE A 32
Tho PHEA RS kAR 55 O R B4 BB (L gt
IR ), EAERE B EREE AL SE Fp— BT BT

1ir 7% H #:2010-10-29

fEER 3 B(1985—), B ILAEMA, MR A, FEAF L
S YL ST . E—mail ; zkyos@yahoo.cn

*BHMEE AT E-mail:daijy@njau.edu.cn

R, REFRF-EHOMFEE, SE7E 710t
LA EAEIRERT, o 20 242 ¢ Bl BE 48, ™
I SR e N EIV S E S v Tae N i b
W Jo A R AR BBk 2 ) B B2 T o R F Rl
JR 3y ) RS FR) R ) R B AL A K R S SRR
M EL TR T —E RIS, S R LE YIRS HE
AR B — R R BEAE T, Had F AT RE RN A SR
X B RAR A — AR B BR AP,

WA K Be A Y B B KR E ML A K &
FLRTRIAR, R A A DR A2 T 970 P A7 LA B o LA 4



$30BH 5 M

® A K OB OB % % 913

JERGAFHEN, XK | TR P R R B AR R A
B YR A B (R WA 2 /P, o ] -
R L A LR 23555 ke (PAHs ) B B3R 19
W FBE ST , 3 PAHS )3 B KA BB BRI
ST R A Yy R A M B s TS i 2 3 T
2 35 M9 X PAHs B EAE T, A 200 T #
PAHs 7 + - Y R G HIEBY,

AT i O AR e AR S, R A B AR
AL A AR R A A KT 13 ff PAHS
ABE ) SO A A R B, DL A B S8 AR s B8
Fext + 3 T5 YL IR AT R R e S R R —
E BB S HF o

1 T %

1.1 R4
1.1.1 3R

XA THE LB HRLFTOERE,RA®
7111 (0~20 em), 14 pH(1:2.5) % 5.32, AHLE &
BN 1791 g-kg , BAEEN 121 g-kg KSR BN
39.28% , Kibi i Wy B B2 R 1.4 nm 54 (24% ) , 7K
=B(62%) , FlE 1+ (14%)
1.1.2 AW il &

BAUREFTE SN 2 LR W B - 5 IR B BF A1
FF B SR et PR 2 7K SRR [RI T B M AT AR PR
X RV = A B AR B B M TR o AR SN[ 7K
BRFE TR e = A A A= 1 o ok 1 o B LA IR AT R Y
Z 0, FEESMERI AT AT 5805 , R 1 o KA
FEFF, He Bk S i R B (F 7K 2 33.16%.16.40%
4.81% )53 AEAE AB.C, AR FE R 1 kg-m™, X5
HH (RS FT4% BE BEAC A — B, W R bt IR,
RGP AE A . (43 BeVEmR Ak
Bk C),FREE, i 60 B, MET i H, A EER
KRR ETEAT 5 IRE S ARSI G HL
R B HighTOC I 43 #r{E ; & N & AYLIK
T I E 5 R AR BET $:F F-Sorb2400 b3
TR RIS I 5 FEFT5E el B P e TES-1321

BETINE . HIFFaAEY BRI R L% 1.
1.2 B H %
1.2.1 MR FAHATE

R RS MHE B TR HARRS . BUAR R, A4
Ve A S 3B B AT AR W AR R P, A
7 LA B - SR PR R A 2 3 SR RS 9 P MR B IR A
ZR I, HophagAe 5 | kL a9 3RS T 2 e AN, 3EAE 48
h ALK BN . 255 AL T AR N RS AT IR R TR R
B, ®BURTFREH R 1:100, W Hscm Bk D EEan
T FREC0.05 g A= W) .0.5 g fIA AWy 5 ¢ ) 1 38
(DIAIA Y R B % B8 20 38 F 50 mL i
B, A —RE R B A FH ORI R B 7 5900

fEIR SRR FR 25 mL, FERIMRE 41514 0.0.1, 0.2,
0.4.0.6,0.8.1.0.1.2 mg-L", ¥PIE.OE B THER

Gier T (25+1) CHEOE A IR ,48 h JFEUH .08,
4000 r-min™ B5.0043 8 5 min, W EIHHERE T
0.45 pm FFLIERR, Fl HPLC I v FPIEMREE
1.2.2 FHEYR xR HIEPIEM A AR

AR 7 =k 16 & A AR W ok i 3
FEMAEA BN, TR BIARIAE A AL 5 Tk e
BB, AN FEVR BT 51 4 A0 A A iR
HJNAR AJIMAZ BUIMA R Co &b HE 3 IRE
&2, 4R R 500 mL BEEAR , A TR SRR
EY 300 g (sREFREHA 1:100), FABHRRF—
B, BMEEEEA 1% R EMEHF 7K 60 mL,
Btk 1 AR FFRBIRA TR R RE i
17, B KRN FEIK 43, 8 1385 K B3R 3 H [H) 4
IKER 60%4 4, K 2 RARBERE KRS, EK4
i AZIE K E IR TR A K3, RE
JEHE-65 C T IRAF - RS R P A FEH: B STHR10]
FRAT 7 B R TR ER, I HPLC I E Y TP aIERY Mk
o AT PR RO R A HERR M, e IR AR
YRR SR BOT BT BCRIREG, AYRE R AR
B2 K 98.45%(n=7,RSD<3.26%) .
1.2.3 BHE T

W% A S 6 H A [0 2 B350 (A 40 o 38 ) Yo il 5

R 1 EYRROEBUMER
Table 1 The physical and chemical properties of biochars

B FEFFE 7K /% BB RSB EIC Clg-kg* N/g-kg™ C/N R R/ m? g
#A 33.16+4.31 550+9 132.800+4.12 0.346 6:0.03 383.8 202.46+4.4
#B 16.40+1.34 60012 146.76615.14 0.265 60.02 553.8 228.7661+2.8
#C 4.81:3.12 680121 184.366+10.32 0.267 60.04 690.5 389.796+8.7
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Figure 1 The adsorption isotherm curves of phenanthrene
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Table 2 Constants of fitting with adsorption equation

Linear 572 Frendlich 5% Langmiur J57#

Kd/L-g'  Koc/L-g" r lgK;/L-g™ r K M/mg-g™ r
LEYI RS A 6.24 46.99 0.981 3 0958 1 0.860 9 09821 1.5358 3.35 0.981 2
E[Fi0]U30) *% B 7.30 49.74 0.963 5 0938 1 0945 3 0.982 2 1.706 7 3.87 0.980 5
#% C 10.48 58.49 0.967 9 0.934 4 0.982 4 0.987 4 2.136 9 4.56 0.976 9
S+ 33t CK 0.16 11.92 0.981 3 0.987 9 -0.722 2 0974 4 3.204 8 0.045 0.976 4
I AR Ft KA 0.31 21.02 0.983 4 09722 -0.324 3 0979 1 33587 0.055 0.963 3
% B 0.34 22.84 0.984 0 0.979 0 -0.180 3 0.962 9 3374 6 0.056 0.976 3
% C 0.42 27.46 0.983 2 0.961 4 -0.143 7 0.953 3 4.674 0 0.061 09775
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Figure 2 The results of pot experiment
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