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Temperature Effect on and Microbial Community Structure Dynamics During In—situ Oxidation of Black and
Odorous Sediment by Calcium Nitrate

WANG Lin, ZHONG Yun—xiao, YU Guang—wei’, LONG Xin—xian

(Department of Environmental Science and Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: Black and odorous river sediment contain large amount of sulfides. Calcium nitrate is an effective agent for in—situ oxidation re—
mediation. A simulated experiment was designed to investigate the effects of low temperatures(12 °C to 22 °C) on sulfur oxidation—denitrifi—
cation. Changes of microbial community structure in sediments at different stages of oxidation process were also investigated at a constant
temperature of 30 “C using DGGE combined with clone and sequencing techniques. Results showed that an effective sulfide removal by cal—
cium nitrate occurred during the denitrification process, and the temperature was a key factor. The removal rate of sulfide was very low at
temperature lower than 15 “C. Calcium nitrate addition increased the microbial diversity in the treated sediment. Significant differences of
microbial community structure were observed between day O(initial untreated sediment ), day 1, day 3—14(denitrification process) and day
50 (calcium nitrate exhausted ) of calcium nitrate addition. Sulfur—oxidizing bacterium Sulfuricurvum sp.(96% similarity ) was found to be
the main strain in the original sediments, whereas heterotrophic denitrifier Thermomonas sp.(99% similarity ) increased with the progress of
denitrification. However, the band intensity of Sulfuricurvum sp. and Thermomonas sp. became quite weak when calcium nitrate was ex—
hausted, but Smithella sp.(97% similarity ), a propionate oxidizing bacterium, gradually became the dominant species. These findings ad—
vance our understanding and application of the calcium nitrate in—situ oxidation technology.
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Table 1 Initial characteristics of sediment used

FE i Bzt K (&
KU AVS/mg- g’ 2.17+0.48
AU/ mg- g 76.81+3.04
KTN/mg-g" 2.89+0.02
BIKHEI% 53.64+0.08
pH 6.86+0.03
ORP/mV ~111.126.2
[A] 7K NOs~N/mg- L 0.51+0.26
NO,~N/mg-L™ EN o]
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Figure 1 Schematic diagram of experimental facility
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Figure 2 Variations of AVS, nitrate and nitrite during in—situ
oxidization of sediment over time( Values at day 0 are those of

original sediment )
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Figure 3 Variations of temperature ,pH and ORP
during in-situ oxidization of sediment

(Values at day 0 are those of original sediment )

&2 BMERZEHEXES

Table 2 Correlation analysis between various parameters

pH ORP AVS NO;-N NO:;-N
T 0.492%* 0.786%*  -0.904**  —-0.890%*  0.641%*
pH — 0.384 -0.439*%  -0.631*%*  -0.149
ORP — — -0.815%*  -0.851**%  0.576%*
AVS — — — 0.894%*  —0.721%*
NO;-N — — — — —-0.555%%*

F1-0.851(P<0.01), AHFFEIN K NO Fil N,O Z5hiiath
ISR H )= P 0 TR TR ORPR, 5540 4 i 1)
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Figure 4 DGGE profile and classification heatmap during in—situ oxidization of sediment
%= 3 AEREEKR o-SFEER
Table 3 a-diversity indexes of sediment at different time points
Index 0d 1d 3d 7d 14d 21d 28 d 50d
Richness 11 14 15 13 14 13 13 12
Shanon—Wiener 1.84 2.32 2.58 2.34 2.58 2.53 2.31 242
Simpson 0.74 0.85 0.91 0.88 0.92 0.91 0.87 0.90
Pielous eveness 0.74 0.86 0.93 0.89 0.95 0.96 0.88 0.94
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BRI ER AR Y 5 B A O M Xl A ) B i e e
Jor A BOMAR R RS ER S , H 3= S TR S A7
25 HE 4b vl UL, JEJeH F 2L Sulfuricurvum (e—-
Proteobacteria ) [# J& 2 B 1R 8 o BEINAERRES J5
51 d, R TP FEF L)L Owenweeksia( Bacteroidetes, #H
I 23% ) Pseudomonas(y—Proteobacteria) Smithella
(8-Proteobacteria ) h &, 2 ik #A[a] , Thermomonas (y—
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515, S.denitrificans J2& F E A A AL BE 14 BE; Brunet
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I [ ) HL A R R S5 A I RE o 3% BE A I TEAS S 0
PRI B, R SRR R AR R ASAT O

Ti— 5 RS R KB TR & A Thermomonas
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