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Effects of biochar on the total and bioavailable polycyclic aromatic hydrocarbons(PAHs ) in soil

ZHANG Yuan—yuan', WANG Cong-ying", LI Zeng—bo*, SHI Zhi—ming'

(1. College of Environmental Science and Resources, Shanxi University, Taiyuan 030006, China; 2. School of Chemical and Biological Engi—
neering, Taiyuan University of Science and Technology, Taiyuan 030002, China )

Abstract; In the present study, a 24 weeks’ soil incubation experiment was carried out to investigate the effect of corn stover biochar on the
total and bioavailable phenanthrene and pyrene in soil. The biochar was applied at a rate of 0.1%~2.0% (weight percent ). The total concen—
tration of PAHs was extracted by chemical solvent, while the bioavailable of PAHs was measured by polyoxymethylene. In addition, the
volatile content of phenanthrene and pyrene during this period was also determined. At the end of the incubation, the total concentration of
phenanthrene and pyrene in the amended treatments decreased by 15.6%~25.0% and 12.8%~30.3%, respectively,when compared to the
control ( without biochar addition ). The bioavailable concentration of phenanthrene and pyrene decreased 14.7%~37.3% and 23.4%
~49.8%, respectively. With the respect of the volatile PAHs, an obvious inhibition was observed in the first six weeks’ incubation, with an
amount ranged from 70.4% to 72.4% for phenanthrene, and 36.2% to 48.9% for pyrene, respectively. However, at the end of the incuba—
tion, no significant differences ( P>0.05) were observed for the inhibition rate between phenanthrene and pyrene, regardless of the
biochar application rate. Therefore, biochar has a dose —effect on reducing both total and bioavailable PAHs in soil, i.e., the total and
bioavailable PAHs in soil could be decreased by increasing the biochar application. However, the dose—effect on the inhibition of PAHs
volatilization highly depended on the species of PAHs. The results obtained in the present study were very valuable in the remediation of
soils contaminated with volatilized organic compounds.
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FIF FORFERF il 2 A e, JLil 28 i e 384T
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1.3 iXF 53

AR PAHs ARG EE (3 3R, 43 i 178.2)
FEE (4 3R, 371 202.3)4F 0 Hinfb &9 i 47 3%
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R 95%F1 98% , {83 FH iy FE PRI 1l 43 30 e il v i 24y 1
gL [ AE EE 6K AU ; FEE (MREDA, 3£ [ ) O 6§35
4l ; 28 B [ 5 (Polyoxymethylene, POM ) Ity H 2 [# CS
Hyde /A 7], o T, 5% FH A I CL e 2-Jil) i 75 A 3
30 min', FRIE TR KI5 L % BHRAE & T 5 IR AT AR RE
JKE (100~200 H ) Ao ii o, HoAi 5035 R o vl , 15
Wy B RKEEE— 270 A vl s S8 7K Millipore
FA 2K o TEK A R AN A A R AT 4R 130 CHt
12 h, BEE 2 130 CE AL 16 h, B 515 AR AE7E T 2%
i

FIF 2 A3 0 31 A R T R 40 (L1152, ) N
M AL AR A BR A R ) fE R PR % (SHZ-82,
VLNV IR KRR ) . e 78 &AL (Hei-
VAP Value HB, £ [ ) i1 55 %5 7 25 BUY (ASE-100,
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BRZHD
1.4 LH*E
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=1l TSR AR

Table 1 Physical and chemical properties of the tested soil

" A% g ke HH R mg kg A /mg kg H A mg kg
p Organic matter Total nitrogen Available nitrogen Available phosphorus Available potassium
7.68 12.28 1.23 73.24 14.18 132.56
R 2 EYMBRMELMR
Table 2 Physical and chemical properties of biochar
RSy VSix [i] 7 Mgk JEER AL Elemental composition/% TR Specific AL TR F-HfL4% Average pore
Volatile%  Ash/%  Fixed carbon/% N C H 0 surface area/m*-g”  Micropore area/m’ g™ diameter/nm

8.2 7.0 84.8 2.5 83.3 1.9 5.0

275.6 3.7 8.2
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Figure 1 The changes of total concentration of phenanthrene and pyrene in soil during the incubation
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Figure 2 The changes of volatilized phenanthrene and pyrene from soil during the incubation
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Figure 3 Decreased percent of bioavailable phenanthrene and

pyrene after 24 weeks’ incubation
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Table 3 Concentration of bioavailable phenanthrene and pyrene in soil during the incubation (g )

AP Treatments
PAHs REFR R B Weeks/J&]
CSO CS0.1 CS1.0 CS2.0
9 Phenanthrene 0 2.10+0.08d 1.47+0.02¢ 0.46+0.04b 0.31+0.09a
6 1.53+0.06d 0.98+0.02¢ 0.43+0.03b 0.30+0.03a
12 1.04+0.05d 0.92+0.02¢ 0.44+0.05b 0.31+0.03a
24 1.09+0.09¢ 0.78+0.07b 0.33+0.01a 0.30+0.00a
TE Pyrene 0 1.94+0.03d 1.49+0.01c 0.64+0.07h 0.38+0.08a
1.32+0.03d 0.91+0.53¢ 0.33+0.04b 0.19+0.02a
12 1.29+0.07¢ 0.77+0.02b 0.34+0.02a 0.28+0.05a
24 1.19+0.04¢ 0.73+0.06b 0.30+0.01a 0.22+0.00a

1 B R WA RIS R A P ) 22 53 5 25 (P<0.05)

Note: Data shared the different letter represent significant difference among treatments( P<0.05 ).
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Table 4 Adsorbed amount of phenanthrene and pyrene by biochar during the incubation period (pg)
e HE JE Phenanthrene EE pyrene
Incubation period CSO CS0.1 CS1.0 CS2.0 CSO CS0.1 CS1.0 CS2.0
0~1 131.11 190.14 299.51 316.83 131.51 124.9 309.56 320.84
0~2 128.63 233.16 302.69 350.51 151.49 146.52 340.3 377.55
0~3 257.65 269.83 339.97 387.69 158.11 208.5 327.92 436.06
0~4 267.36 291.94 402.81 464.83 182.86 216.74 370.88 475.54
0~6 375.25 366.21 395.05 487.7 358.14 294.54 420.28 451.11
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