2018,37(2): 232-238 Ko RO R ¢ 2 4R 2018 4E 2 A

Journal of Agro-Environment Science

EHA, BB, MR SE AR BRHS B R RO A 5 Y e R 0] R IR LR, 2018, 37(2):232-238.

WANG Yan-jie, LI Fa—yun, RONG Xiang—min, et al. Remediation of petroleum—contaminated soils by combined application of biomass materials and nutri—

ents[J]. Journal of Agro—Environment Science, 2018, 37(2):232-238.

&9 o '?F”*?%% FLrtx) Al R T IERNEE

EHRAD, FEREV,RRR, KA, GmWF
(LIRS IR RS, (KT 410128 200 T A7 INAL TR S IRBERIIRE , 1057 PO 113001)

& EWBIE SR R ORRE RS FAE W 0 bk A s G - B AR, X 4 ANAb BB IR IRk R T B R
FRME S S LA MR IR B L BR A, DL EIRIE AR A DG OC RT3 AT o G5 SRR SN K FE AT 94 8 A A M ax e
% 0 B A S 7 o, S - 3L LR, 4R 0 L FH ) Rk (P<0.05) o FE A7 1175 e 3 R 8 E S2 0 I Rh i b A4 R e 0
TR A R o AR i B SRR IR AR S At B S 90 d TR MR IR B 7.24x107 CFU - g B S EOKTEFTF IR E
5B SRS AL IR VAR W e 5 B IR A A R A R AN TR 20 43 R 28 W o B kD, DR A W ik B A B B v T
BOPE SR YA IR AT B2 . AR R B AR R R A 2 R 2 5 AR DG, e R AL B AL RS R
SRR AR RS 0 R BV E T B TR, VS A= e 4 5 Bt 5 400 o BB T A st - Sy B o S RE 8 o Tk M4
HEFE R R4y, BTG SR A0 TS e R IR I B RO

KR AR AR B AR

hESEE X74 XEEREEA XEHS:1672-2043(2018)02-0232-07  doi:10.11654/jaes.2017-1058

Remediation of petroleum—contaminated soils by combined application of biomass materials and nutrients
WANG Yan-jie'?, LI Fa—yun'*’, RONG Xiang—min', CHEN Jia-bo? SHI Li—fang?

(1.School of Resources and Environmental Science, Hunan Agricultural University, Changsha 410128, China; 2.Institute of Eco—environ—
mental Sciences, Liaoning Shihua University, Fushun 113001, China)

Abstract: To study the effects of nutrients, maize straw powder, and biochar on the remediation of petroleum—contaminated soil, four types of
remediation treatments were performed in the laboratory. The treatments included unamended soil as the control treatment(T1 ), soil samples
amended with nutrients(nitrogen and phosphorus ) (T2 ), amended with maize straw powder in combination with nutrients(T3), and amended
with biochar in combination with nutrients(T4 ). The remediation experiment was carried out for 90 days. The physicochemical properties of
the bioremediated soil were measured after the different treatments. The total bacterial numbers and removal rates of petroleum hydrocarbons
during different remediated periods were monitored. The correlation between characteristics of the bioremediated soil and removal rates of
petroleum hydrocarbons was analyzed. The results showed that adding maize straw powder and biochar significantly decreased the bulk den—
sity of soil, and increased soil porosity and soil field capacity (P<0.05). The total bacterial numbers were increased by adding nutrients and
bulk materials, especially in treatment group T4, where the total bacterial numbers reached 7.24x10” CFU - g™ after 90 days. The removal of
total petroleum hydrocarbons and the main hydrocarbon fractions was higher in T3 and T4 after remediation, especially in T4, than in T2 and
T1. The physicochemical properties, total bacterial numbers, and removal rate of petroleum hydrocarbons showed significant correlation with
each other. Soil porosity and total nitrogen had a great impact on microorganisms, and the effect of microbials on the removal of petroleum
hydrocarbons was obvious. Therefore, the addition of biochar and nutrients can improve soil physical properties and provide sufficient nutri—
ents for microorganisms, thereby enhancing the remediation effect of petroleum—contaminated soil.
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Table 1 Physicochemical characteristics of the bioremediated soil after the treatments

AR T1 T3 T4
ZRH /g cm™ 1.448+0.015a 1.426+0.028a 1.204+0.010b 1.170+0.019b
LB /% 40.526+0.745b 41.240+0.83b 49.767+0.949a 50.447+1.028a
FH B F5 7K /% 12.180+0.695d 13.310+0.446¢ 20.333+0.393b 22.040+0.654a
BA/g kg 0.445+0.032d 0.659+0.026¢ 0.932+0.042b 1.057+0.089a
B ke 0.051+0.006¢ 0.093+0.004b 0.105+0.013b 0.134+0.010a

T AT 5 AN ) - B 22 5 3% (P<0.05 ).
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Figure 1 The total bacterial numbers during different

remediated period
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Figure 3 Removal rates of saturated hydrocarbon(a ), aromatic
hydrocarbon(b) and non—hydrocarbon(c) in the soil during

different remediated period
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Table 2 Correlation analysis between characteristics of the

bioremediated soil and removal rate of petroleum hydrocarbon
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