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Table1 Design of aeration (m>h™ 1)

No. A B C D E F

0.00 0.2 004 006 008 0.10

Aeration rate

1.3

60 ,ABCDEFGOG

56. 5% 63. 4% 66. 7%
E> D> C> B>
0.08m’h™ )

68.3% 72.6% 62.8%
F> A, E
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Fig.2 Phemanthrene degradation in soil at different aeration rates
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Fig. 3 The number of bacteria in soil at two aeration rates
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Fig. 4 The number of fungi in wil at two aeration rates
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Fig.5 The number of actihomyces in soil at two aeration rates
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Fig. 8 Changes of sol temperdure at different aeration rates
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DEGRADATION OF PHENANTHRENE IN SOIL AT DIFFERENT AERATION RATES
USING MODIFIED BIOLOGICAL REACTOR

Ding Keqiang"? Luo Yongming' Liu Shiliang' Xing Weiqin' Wu Longhua' Song Jing! Li Zhengao'
(1 Soil and Ervironment Bioremediation Research Centre (SEBC), Insiitute o Soil Science, Chinese Academy o Sciences, Naning 210008, China)
(2 Narjing Institute ¢ Technology, Naying 210013, China)

Abstract A new bioreactor was designed to study the effed of aeration on biodegradation of phenanthrene in soil. The
phenanthrene mixed previously with a little soil sample was added to the paddy soil sample in the reactor to make a phenanthrene
concentration of 200 mg ke~ !. The sample was stirred frequently and allowed to equilibrate for two weeks. Six aerat ion rates were
used in this experiment: 0, 0.02, 0. 4, 0.06, 0. 08 and 0. 10 m*h™!'. Bioreactors were inaubated at 25 ‘C and water content
was adjusted to 60% of the water holding capaciy (WHC). Changes of phenanthrene degradation rate, number of soil microbes,
adt ivity of polyphenol oxidase and soil pH were measured during the 60-day incubation. Results showed that aeration at 0. 08 m’
h™ 'had the highest phenanthrene degradation rate (72. 6% ). Campared to the control, the number of baderia and fungi were
significantly higher than that of the control. Aeration at 0. 08 m*h™ ! also had the highest adivity of polyphenol oxidase in soil.
At this aeraion rate, accumulation of acidic matter in soil was avoided and consequently soil pH remained constant which favored
biodegradation of phenanthrene in soil. The high phenanthrene degradation rate achieved in the present study (when soil was aer
ated at 0. 08 m® h™ ') can be atiributed to the inarease in the quantities of badteria and fungi in soil, the rise in the adivity of
polyphenol oxidase and rather stable soil pH. The new bioreactor can be further developed and used ev situ for rapid and efficient
removal of organic pollutants in solid phase of soil.

Key words Biological reactor; Phenanthrene; Aeration rate; Bioremediation



