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Remediation of Petroleum- Contammated Soil Usmg a Bloaugmented Compost

Technique - o~ ¢ A
WU Man-li, CHEN Kai—li, YE Xirqiong, “QI 'Y_?:Lp—yun, XU Hui-nin"é, WANG Zhuo, XUE Peng—fei,
ZHU Chang lm | L/ f ¥ 7 ___f-"f y/ & ) & : ’

(Key Ldbordtory of Northwest Water Resourees;’ nv1r0nment and Ecology, Mmlstry of Educdtwn School of Enfironmental agéf
Municipal Englneerlng, Xi’an University of Arvhltecture and Technology, Xi’an 710053" China )* )

Abstract ; Bloaugmented compost was creatcid by mOClulatmg petroleum- degradmg bacterla into mature compost. The petroleum
hydr(;parbon degradahon efficiencies were| investigatéd by applylng this enhanced compost to petroleum-contaminated soil under low
temperatures. The results showed that the devfradlntT bacteria” can be enriched in the mature compost. After 30 d of remediation, the
removalgefficiency of TPH, alkanes, and PATS in the soilswas 27 0% , 19.6% , and 10.0% , compared to natural attenuation ( CK),
which was' 4.5% , 9.5% , and 2.3% , respectively. In response to remediation, the relative abundance of Proteobacteria and
Actinobicteria phyla decreased from 53.4% and 25.9% to 48.9% and 14. 1% , respectively, and Bacteroidetes phylum increased
from 5. 0% to 24.5% . At the genus level, the relative abundance of Acinetobacter and Pseudomonas increased from 0. 02% and 3. 4%
to 15.2% and 4. 6% , respectively. The results indicated that the bioaugmented compost may efficiently facilitate and speed up the
bioremediation of petroleum-contaminated soil under low-temperature conditions. Soil microbial diversity and structure of microbial
communities are sensitive to the remediation.

Key words : petroleum-contaminated soil ; low temperature; scale up; bioaugmented compost; Illumina MiSeq sequencing
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Table 1  Identity of the 16S rRNA gene sequences of TPH-degrading bacteria

s 55 i P SUARIT 1 A= ) AR / %
MBS-1 KF453952 HiER AR LU TR ( Pseudomonas aeruginosa) GU377209. 1 99
MBS-2 KF453953 it A B4 B BT ( Pseudomonas stutzeri) DQ224384. 1 99
MBS-3 KF453954 Jitis AR A M B ( Pseudomonas stutzeri) EU603456. 1 99
MBS-4 KF453956 B B ( Pseudomonas sp. ) EU180220. 1 99
MBS-5 KF453955 N B (Acinetobacter sp. ) FJ791167. 1 99
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Table 3  Remediation of petroleum-polluted soil with

% E LR Al ) I

different treatments

s BRI R

S-1 1 kg A5+

S-2 1 kg FrihiG Y 1HE +3 mL FA% IR R ( Dy = 1. 00)
S-3 1 kg ATMIE 4 13 +150 ¢ HEAL
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1.4 T IEERUEYRER S5 BEA

I OMEGA %7 £ ( D5625-01 Soil DNA Kit,
USA) #HR A 3Erh 5 DNA, I B s A58 12 HEL Dk K
5 DNA A 5E 4k

FIH 341F/805R (341F 5|4):5-CCCTACACGA
CGCTCTTCCGATCTG-3"; 805R 5145 -GACTGGA
GTTCCTTGGCACCCGAGAATTCCA-3") % 42 B A
DNA 34T PCR 4. P02 HR 94°C HUEHES min,
94°CAEME 30 s, 45°C IR K 20 s, 65°C ZEH 30 &7 Had
5 AMIEHR; 94°CAEE 20 s, 55°C IR k20 s, 72°C ZEAH

30 s, H4 20 AR FIA Mumia HiX PCR %ﬁﬁ 4

519, 95°c?ﬁf*$305 95°cﬁfr$15s 5}%‘;&%

6

() C-1
TR s S g a2

(40 M80)/CFU-g ™!

1 2 3 4 5 6 7
10
(c) C-3
| 23
TE‘“
=
5 6t
= 1
08
E 4t
L
= |_l_‘ £
2 - ’—‘[—‘
0
1 2 3 4 5 6 7
i )/d

15 s, 72°CHEMH 30 s, T 5 DMIEIE.
a4k P BT 75 B9 PCR 724, I Qubit 2.0
DNA A3 7] 85 6T 151 Wi 119 DNA e a. M
Hlumina MiSeq -5 #4751 38 & 3 Bl e, &4 -
HLINJF (54 20 pmol.
1.5 HdsgitS5a08r
FIIH] SPSS 19. 0 A% 8 #E A 748 1153 At
B, FIHH Usearch B A4 1E DU 3 45 SR 065 T A FE AR
e B8P 20 (8] 0 BE B8 iE AT R 28 4, Rl RDP
classifier F1 Mothur ZX /44T FI 4325 F1 Alpha Z4£

Vix
2 HR5ITR

2.1 FEMRAEHEAE P KRR

Ref Aot A e ME AR P R G R S5 SR AN 8 1 BT,
MERE H 35 R E R 298 2. 4 x 10° CFU~g ' ( C-
1), #Hfﬁﬁ7dmwm¢%$ﬁ%ﬁﬁ'ﬁﬁ
A A S ke 35 B3 A 1 %%ﬁw2>fi
ﬂ%ﬁlﬁl’ﬂ’*”?ﬁb@“(c 1)*&% @JIHJG%I a Efrﬂ?ﬁlﬂ‘#'
ﬂ@ﬁgWﬁTlA@%ﬁ,wwﬁz&Eﬁﬁﬁ
fn, IFTERAJE YL SEAS (R A2, B A L
AR C- LJBE"‘.’ wﬁlﬂjtﬁo g t&ﬂ[ﬂrlﬂpu/w mLE

6

(b) C-2
sl MM
™ ES
S o4t
[T
2
B o3t
)
=
g »
=h
1_
1]
12 3 4 5 6 7
8
(d)C-4
=T MM
A ages uli
q 4
pic]
E
5
_Ef}
‘_}_
0
1 2 3 4 5 6 7
Fef Ja/d

Bl1 EREATHERHT KERER

Fig. 1

Total microbial counts in differently treated composts
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Fig. 2 Concentrations of TPH, total alkanes,

and PAHs in different treatments
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and PAHs in different treatments
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Table 4  Sequence statistic and quality estimation of five soil samples
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S-4 28 909 28 884 11 1962 26911 93.1
S-5 30 104 30070 1 2 662 27 407 91.0
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Table 5 Biodiversity of petroleum-polluted soil remediated by different treatments
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Fig. 5 Relative abundance of the 20 most abundant phyla in different treatments
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