RAVFFREERI 224 2010,29(6):1111-1116

Journal of Agro-Environment Science

Be EEFIERZIRTRAINEHR

Mk, TSy, /0% LB L8
(AL IHE KK B 0 55 s , Hu P KBRS R 5B EH F3 LA .G, bR 100875)

m

¥§ E.PAHs YRR 2 LR E R T . B3Rtk PAHs BB, BFF0IR -G BXT T EE 18 B ()L I (b)JEHL,
FIF (KR BLEF(1,2,3-cd)EE A A AR RE , S5 805 Yunst RIXT L 8P PAHSs [RACRAOR I, S5 RRW, e R EWER
TREE K PAHs [EAREE ST, 4555 T PAHs AEMIREARH0E 5210, B PATs AR IAFAR B REN R, 2 S5 T0-88., 27 d Wb aE 28 63t
(a)B . I (b)FE I (k)FRHE EiFE(1,2,3—cd ) B BYE- AR 24 B 5 98.14%.89.97%.88.47%.63.55%.65.24% .60.49% , Horh
FEfESd ZV\]E‘JF%%% F 93%., 154 210d By 13EH45 PAHs (R IGREATE R R FI54 50 d fy 138, BERIS4ent R, PAHSs
X417 . PAHs; PAHs (AR ; R YR 75 5 358 Bl st )

hES#ES . X172 SCERFRAERD: A NEHS . 1672-2043(2010)06-1111-06

PAHs Biodegradation in Soil by Inoculation of Isolated Microorganisms
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Abstract: The rate and extent of polycyclic aromatic hydrocarbons( PAHs) biodegradation in soil are affected by various factors, mainly in—
cluding contact toxicity, soil-PAHs contact time, microbial population and environmental parameters. In this paper, the biodegradation effi—
ciency of PAHs mixtures ( consisting of phenanthrene, pyrene, benz(a)anthracene, benzo (b )fluoranthene, benzo (k )fluoranthene and indeno
(1,2,3—cd)pyrene) with the inoculation of mixed microbial consortia was studied. The mixed microbial consortia were isolated from PAHs
contaminated soil, mainly including Sphingomonas, Methylobacterium, Burkholderia, Rhodobacterium, Bradyrhizobium, Phyllobacterium,
Chryseobacterium and Microbacterium. The results indicated that the isolated mixed microbial consortia were capable of mineralizing PAHs,
and the half life of phenanthrene, pyrene, benz(a)anthracene, benzo(b )fluoranthene, benzo (k )fluoranthene and indeno( 1,2,3—cd)pyrene in
soil was 6.12, 8.25, 8.74, 19.31, 20.06 and 22.28 days, respectively. The initial biodegradation rates of these PAHs were faster at the begin—
ning states, then became slower after the incubation of 17 days. The average biodegradation efficiency of phenanthrene, pyrene, benz(a)an—
thracene, benzo (b )fluoranthene, benzo(k )fluoranthene and indeno(1,2,3—cd )pyrene after 27 days was 98.14%, 89.97%, 88.47%, 63.55%,
65.24% and 60.49%, respectively. More than 93% of phenanthrene was degraded within the incubation of 5 days. The initial biodegradation
rate of pyrene, benz(a)anthracene, benzo(b )fluoranthene, benzo(k )fluoranthene and indeno(1,2,3—cd )pyrene in soil contaminated for 210
days was 0.847 5, 0.898 5, 0.302 8, 0.197 6 and 0.137 8 mg-kg™-d, respectively. However, the initial biodegradation rate of these PAHs in
soil contaminated for 50 days was 0.451 6, 0.662 8, 0.196 4, 0.165 3 and 0.093 6 mg-kg™:d~, respectively. The lag phase of degradation was
shorter with increasing soil-PAHs contact time.
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Table 1 Characteristic of the experimental soil

pllrzesiE] By

pH 8.07
KE(TN)/% 0.091
MBE(TP)/% 0.034
S8 (TK)/% 1.936
BAYLE/% 2.54
BAZE>20 pm/% 50.2
BAZ 2~20 pm/% 227
BB wm/% 27.1
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W IZH A : NHLCL (1.5 g+ L), KH,PO, (1.5 g-L7),
MgCL,(0.25 g-L1),CaCl,+2H,0(0.10 g- L) ; B TR
RS WAL A : CoCly-6H,0(35 mg- L), CuCly,(0.20
mg-L?),H;BO5(6.0 mg-L1),MnCl,-4H,0(25 mg-L?),
Na,Mo0,+2H,0(3.0 mg-L7),NiCl,:2H,0(2.0 mg-L"),
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W& T 4RY , s AT A R R AR VRS AE i, S A
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Figure 1 Biodegradation curves of PAHs in soil slurry with time
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Table 3 PAHs biodegradation kinetic equations and parameters

ae: | PAHs M F 5 R FEBIAM
TR 50d E[3 C=12.695¢*"™ 072  5.82
4 C=5.693¢"" 097 7.62
HIf(a) B C=7.340e"" 0.97 10.34
FIH(b)HE (=2.955¢"" 094 20.38
#FIE(OFE C=2.698¢" 091 25.67
BiIE(1,2,3-cd)BE  C=1.599¢°%% 093 198
5 Y 210 d 3E €=9.197¢"™ 060 642
4 C=6.147¢"" 091  8.88
HIf(a) C=6.834""* 096  7.14
FIH(b)HE C=3309¢°%  0.90 1824
#FIE(OFE C=2.127¢%  0.95 1444
Bi9E(1,2,3-cd)BE  C=1.660e°% 0.86 24.75
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Table 2 Changes of PAHs concentrations in soil slurry and the biodegradation efficiency

EY 50 d =Y 210 d

PAHS MW /mg kg B /mg kg REARRI %0 Wt img kg™ B E /mg kg VERRZRI%
ES 41.62 0.62 98.50 3891 0.87 97.77
i 5.93 0.47 92.00 8.32 1.00 87.94
() 8.07 1.24 84.64 8.57 0.66 92.30
HIH (b)) 3.21 1.20 62.62 3.89 138 64.48
FH(K)TEE 2.89 1.24 57.20 241 0.64 73.27
BiF(1,2,3-cd)EE 1.67 0.57 65.82 1.97 0.88 55.16
M 63.39 5.34 91.58 64.07 543 91.52
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Table 4 The biodegradation rate of PAIs by mixed microbes in different soil after the incubation of five days(mg-kg™+d™)
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