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Abstract: Microbial co-metabolism can effectively degrade the polycyclic aromatic hydrocarbons ( PAHs) in
polluted sediment of river. The salinity of overlying water in tide river section at the junction of inland and outland
water in coastal cities fluctuates greatly due to tidal influence, but the effect of salinity fluctuation on the co-
metabolism degradation of PAHs in the sediment and the response of microbial community are still unclear. In this
study, sodium acetate and phthalic acid were used as co-metabolic carbon sources to investigate the effect of
fluctuation with a range of 0 —50%o salinity of overlying water on the degradation of PAHs in the sediment, monitor
the changes of the physicochemical properties and sulfide content of the sediment, and analyze the changes of the
microbial community in the sediment under the condition of salinity fluctuation. The results showed that a low-salt
environment (0 —20%o) was more conducive to co-metabolism and degradation of PAHs, and the degradation rate
of PAHs was 1.5 —3.3 times higher than that of a high-salt environment ( >20%0o —50%0c). Moreover, the high
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osmotic pressure produced by the high-salt environment would affect the microbial activity and inhibit the co-

metabolism reaction, resulting in a slow decline in pH and oxidation-reduction potential ( ORP) of the sediment and

a decrease in the reduction rate of SO; .

High-throughput sequencing showed that salinity fluctuation could

significantly change the microbial community structure of the sediment. Proteobacteria, Firmicutes, and Bacteroides

were dominant in the low-salt environment while Marinobacterium and Marinobacter were the dominant genera

involved in the co-metabolism and degradation of PAHs. In addition, the stress effect of the high-salt environment

inhibited the activity of most microorganisms, while the abundance of Desulfobacter and Chloroflexi continued to

increase, and SBR1031 and Sulfurovum became the dominant bacteria.
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Tab.1 Background value of tested sediment and overlying water

REEQLE  p(S0;7)/(mg-L™") pH ORP/mV w(TOC) /% PAHs/ (pg-kg™") AVS/(mg-kg ')
JEETR 2344.7 7.5 - 150 1.7 6 746. 1 1290.0
EK 697.5 7.2 —44 — — _
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Tab.2 Main parameters of reactor
415 A KERE /%o EBOK S0 Bk g/ (mg-L7") A 257

1 0~10 0~594

2 >10 ~20 >594 ~1 376

LTREN 40 mg/g
3 >20 ~30 >1376 ~2 436 IR
8K R 0.02 mg/g

4 >30 ~40 >2 436 ~3 154

5 >40 ~50 >3 154 ~3 690
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Fig.2 Effect of salinity fluctuation of overlying water on PAHs
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Fig.3  Effect of salinity fluctuation of overlying water on TOC
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Fig.4  Effect of salinity fluctuation of overlying water on the
changes of sediment pH and ORP
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Je ORP K 2T a5, 4 [ K 3 B Bk
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ARV ER B B 25 B E AR ARE 90 d NS
Je AVS Biit - BN El 5 (a) B, £ S5 ARl
AVS Fiat B R b S )N 90 d B,
Bl R T, AR RISE RG24 AVS BT 43505 ok
16912283 .2 667.2 660.3 051 mg/kg, iX FH &
F TR 1 K SO T vk B s 3R
B B A T XIS U8 AVS T B 0 B0 ELA 35
(P<0.05), KL, EREZMIENT SO, KR
RS St &2 BT DL, 78 AR R R K JE
W, SR R i I T 3 S A FH O 2 Ak ) Bt A 4 4
i, ARV RT 20 d I B KR BE Y
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50%0) T, e SO; ~ Joi i ik B i N B sl {0 TS BH
TR EREE N > 20%0 ~ 30%0, > 30%0 ~ 40%o
> 40%o0 ~ 50%0 ) I B K A EE IR Ue SO;~ Lt Vi &
SRARFETE 13112 308 .3 039 mg/L Aifi, X 4EL
WRPILERTHEXTRTR S0, BA B ERmW (P <
0.05) . Z5E TR bFe bR A AVS FTf 40 Fi0 Ak ]
U T ) A S 0 Y 2o R 2 S BUR YR IR AR
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b, XS R e AVS i o Bz Wi Tt . [RIEE,

S R W B T o o ST €S § [TARMRIN [i<8' o
SO; ™ 43 M i Ve 5 58 v P9 YR 0 28 o e v B
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TN FEARER PRSIV FR AR A [ P A A7 i £k
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