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2 % FHoERH A% L9EAe] fHE FFge 2a @Y FoE V&Y Favt dvk B AT e e 29 ER 3
T 2% HAES 38t A &4 M ad 2 AA AR ] xR ¥stE A & HAEY Aes] 23ES 73
o] HE R £33t Y ot vh3A F 84 B nAE S AT BHEY] S04 E B A s xYE] &
e Ao pHE 17HA S7ksksich. A9 DIP $%& A3 29E00 vh-s S8 ALE EFo R A gz v
30% #AAskelh 3 gl v AP Tl A F71e Gammaproteobacteria 732 DIP 72 9&E & & A5S &39Itk DIN 5%
= R ] A FAA 28 o) FUFEl=, ol ¥ pH B M3 2P ECAA SF5HE NHNO 93l 1o ket 4
& w3 AP vAES gE2t 2 AET BdA ZlEA okt webA, A3 2 HES 299 s HAES DIP v % A
of miA e, AA WAE FFo] 19 3ol FIFES F= How YERTH

Abstract @ In this study, the benthic environmental and microbial community structure were investigated by mixing granulated coal ash(GCA) and
contaminated estuary sediments. Estuary sediments and GCA were mixed in a ratio of 8:2 and allowed to interact for 1 month, then sediment
environmental factors were investigated. The pH of the experimental sediment was mixed increased to 11. The concentration of DIP(Dissolved inorganic
phosphorus) in the experimental case decreased by 30 % compared to the control case, and this should be due to formation of calcium phosphate through
the chemical reaction of DIP and calcium which diluted from GCA. The high abundance of Gammaproteobacteria seen in the experimental sediment
compare to the control can affect the DIP reduction. The DIN(Dissolved inorganic nitrogen) concentration increased over two times in the experimental
case than the control, and this should be due to the high pH condition and release of NH,'-N fiom the GCA. Microorganisms related to nitrogen
circulation were not identified in both the control and experimental cases. It was confirmed that the GCA were effective in reducing the DIP

concentration in contaminated estuary sediment, and that benthic microbial communities were shown to influenced the phosphorus circulation.
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Table 1. Sediment properties of Nakdong River Estuary

Parameter Value SD

pH 7.00 0.07

ORP (mV) -212.56 18.46

Water content (%) 384 0.9
Ignition loss (%) 3.13 0.12
Phosphate phosphororus (mgL™) 0.92 0.12
Ammonia nitrogen (mgL™) 1.24 0.07
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Fig. 1. Changes of pH (a) and ORP (b) of sediment.
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Fig. 2. Changes of water content (a) and ignition loss (b)

of sediment.

- 494 -

Exp.




A3 =YEo] £949 st

DINS NH;-N, NO,-N, NO;-N< 9
DIN®| 98 % ©]’3a 24133tk NHeNe] &= 7] °F 1.2
mgL ol A 1718 & ook Aol ZH2E <F 19.9 mgL!
7 4Bomgl' 2 YEETh 27] % oiH] Y F dgE2T
2 AFTF A ] NN 559 52 dHE &7 oA
2L gsog e f71E wal7E SRE A7) wwel Be
2 JtEt(Jeong et al., 2020). Asaoka et al.(2008)2} Yamamoto
et al.(2015)0l] =W Mes] 2YE A= NI -N7F 8542

=
N

o= =
T o} o]= NOx A|Ad &gdria Huslglc) E3t
NH,'N3} NH;:-NZ ZEA8}= ¢R ol pH 95K T o™

NH3-N7} NHy N2t} ©] @o}lZthKim et al, 2010). ©]2]3F
Aelo® AFTe NHeNS %7t tjzTrch &7 ve
W Blow gk

12

(a)

1.0 1

0.8 -

0.6 -

0.4 -

DIP conc. (mgL!)

0.2 -

0.0 SR .
Initial

(b)

Exp.
50

BNH3-N

40

30 A

20

DIN conc. (mgL-)

Cont.

Initial

Exp.

Fig. 3. Changes of DIP (a) and DIN (b) concentrations in pore
water of sediment.
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Table 2. Relative bacteria abundance ratio (phylum level) in estuary sediment

Bacteria Initial Cont. Exp. Bacteria Initial Cont. Exp.
Acidobacteria 2.631 2.364 2.733 Marinimicrobia 0.082 0.034 0.078
Actinobacteria 1.508 3.509 3.393 Modulibacteria 0.015 0.016 0.030
BRCI 0.107 0.009 0.017 Nitrospinae 0.369 0.153 0.250
Bacteroidetes 6.566 22.360 22.898 Nitrospirae 0.545 0.895 1.332
Calditrichaeota 0.018 0.210 0.804 Omnitrophicaeota 0.079 0.003 0.021
Chlamydiae 0.695 0.012 0.014 Patescibacteria 8.293 1.408 1.631
Chloroflexi 1.105 3.504 5.422 Planctomycetes 2.450 0.437 0.524
Cloacimonetes 0.023 0.026 0.041 Proteobacteria 40.823 21.424 30.028
Cyanobacteria 2.737 2.394 3.745 Schekmanbacteria 0.047 0.008 0.010
Dadabacteria 0.034 0.029 0.040 Spirochaetes 0.686 2.032 2.567
Epsilonbacteraeota 7.350 3.290 4.811 Synergistetes 0.000 0.302 0.279
FBP 0.503 0.000 0.005 TA06 0.004 0.011 0.030
Firmicutes 1.669 18.535 5.499 Tenericutes 0.005 3.594 0.196
Fusobacteria 0.240 9.955 8.572 Verrucomicrobia 0.839 0.396 0.586
Gemmatimonadetes 1.886 1.061 1.632 WPS-2 0.171 0.004 0.003
Hydrogenedentes 1.190 0.037 0.048 ws2 3.029 0.030 0.060
Kiritimatiellaeota 3.732 0.416 0.624 Zixibacteria 0.000 0.031 0.030
LCP-89 0.031 0.010 0.020 Other 0.022 0.030 0.030

Latescibacteria 0.018 0.333 0.482

(Unit: %)

(22.9 %), Fusobacteria (8.6 %), Firmicutes (5.5 %), Chloroflexi (5.4 %)
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et al.,, 2016; Lee et al., 2018a; Lee et al., 2020). F, th2 <} A
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2 Yet}. Proteobacteria ¥ 710l AY 21 E7)A
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o= EZgE o] th(da Silva, 2013; Koh et al., 2016). 53],
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¥ Th(Sebastian and Gasol, 2013; Hicks et al, 2018). T
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