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Remedlatlon of Three Ox1dants on Polycycllc Aromﬂtlc Hydrocarbons in Coklng

Contamlnated Sml and Its ReSpOnse to Indlgenous Mlcroorganlsms

LI W@f | WANG Hua -wei' " MENG Xiang-yu' , SUN Yings f]le WANG Natnan' | LI Shu-peng®, YANG Yue-wei” , LIU Peng®, LIU Yuan-wen®
(1. School of -E‘nwronmental and Municipal Engineering, ngdao Uniyersity” of Techno ogy, Qingdao 266520, China; 2. National Engineering Laboratory for Safety
Remediation of Contaminated Sites, Beijing Construction Engineering Environmental Remediation Co., Ltd., Beijing 100015, China)

Abstract: To explore the influences of chemical oxidation on the physiological and ecological functions of indigenous microorganisms during contaminated soil remediation,

three oxidants, including KMnO, , Na, S,0, , and O, were selected to investigate their remediation effects on PAHs and the responses to indigenous microorganisms under

different liquid-solid ratios, in this study. The results showed that: when the Z PAHs concentration was 679. 1 mg-kg ™" and the dosage of KMnO, and Na, S,04 was 1%,
the removal efficiency of Z PAHs reached up to 96.9% and 95.7% under the liquid-solid ratio of 6: 1; for the O, treatment, the removal efficiency of z PAHs was the

highest(82.3% ) at the 0, dosage and the liquid-solid ratio of 72 mg+min ~'

of high ring(5-6 rings) PAHs under different liquid-solid ratios. The highest removal efficiencies were observed for phenanthrene and acenaphthene, whereas for henzo| a ]

and 8: 1, respectively. The removal efficiency of low ring(3-4 rings) PAHs was higher than that

pyrene, only the KMnO, treatment provided an effective performance, showing the highest removal efficiency of 97.4%. The microbial quantity analysis indicated that the

! 10 10° copies=g ™", whereas it changed only

quantity of soil microorganisms in the soil dropped sharply after being treated with KMnO, , decreasing from 10° copies-g
slightly after being treated with Na,S,04 and O;. The community structure analysis showed that Proteobacteria were predominant in the contaminated soil, with the relative
abundance of 99. 5% . The addition of KMnO, and Na, S,0y significantly increased the microbial diversity; in particular, the relative abundance of a variety of microorganisms
(such as Ralstonia and Acinetobacter) that can degrade PAHs was remarkably increased. The analysis of microbial metabolic function pathways revealed that chemical oxidation
could simultaneously increase the relative abundance of PAHs-degrading bacteria and improve the ability of organic metabolism. Overall, the KMnO, treatment greatly altered
the quantity of microorganisms and the structure of the microbial community and the relative abundance of PAHs-degrading microorganisms at the liquid-solid ratio of 6: 1.

Key words: coking site; polycyclic aromatic hydrocarbons( PAHs) ; oxidant; remediation; indigenous microorganism
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Table 1  Experimental design and three treatments
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Table 3  Changes in bacteria a-diversity index before and after oxidation treatments

SCER R L L OTUs Ace 153K Chaol F5% Simpson F8%% Shannon 5 %1 Coverage 7541
CK — 51039 115 202 173 0.28 1.81 0.99
6:1 41 676 705 711 721 0.12 3.78 0.99
PP 7:1 36 644 217 525 373 0.12 2.63 0.99
8:1 41 928 109 205 200 0.12 2.51 0.99
6:1 42075 566 572 580 0.10 3. 66 0.99
PS 7:1 49 449 428 531 514 0.18 2.37 0.99
8:1 47192 675 725 726 0. 09 3.49 0.99
6:1 30408 240 683 490 0.26 1.86 0.99
0, 7:1 28 529 98 321 310 0.27 1.82 0.99
8:1 66 333 113 210 193 0.27 1.81 0.99
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