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Abstract: To study the impact of tidal effects on endogenous sulfur(S), iron (Fe),

and nitrogen (N), as well as their possible coupling, the present work investigated the
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dynamic variations of endogenous S, Fe and N using a simulated heavily polluted tidal
river system. In addition, Grey relational analysis (GRA) was applied to elucidate the
coupling of endogenous S, Fe and N behavior. The results showed a NHI-N reduction
rate of (82.2£1.92)% and a TN reduction rate of (86.49+2.31)% for the simulated tidal
system. The simulation suggested that a tidal alternation facilitated the formation of
an oxic-anoxic-anaerobic microenvironment at the sediment-overlying water interface
and thus stimulated the coupled nitrification-denitrification process, which was in favor
of ammonium and total nitrogen removal. Grey relational analysis (GRA) showed the
highest integrated grey relational grade between nitrate and reduced sulfur (0.910 5) and
nitrate and iron (0.858 7) in interstitial water. The results indicated that nitrate was most
affected by reduced sulfur and iron; we postulate that endogenous sulfur and iron with
nitrogen might exist by sulfur-driven autotrophic denitrification or iron-driven autotrophic
denitrification. This study may provide reference for treatment and restoration of heavily
polluted tidal rivers.

Keywords: heavily polluted tidal river; nitrogen; sulfur; iron; coupling
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Tab. 1 Physiochemical characteristics of the overlying water at the sampling sites

q DO/ COD¢;/ NH; -N/ S2-/ Fe/
P (mgL™")  (mgL!) (mgL~!) (mgL!) (mgL ') (mgL!)
6~9 2 40 2.0 1.0 0.3
7.50~8.20 0~0.81 23.6~149.6  7.6~12.5 0.7~1.6 0.19~0.95
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Fig.2 Sketch of experimental setup for the tidal river simulation system
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EOCHEE 0BTV (General grey reational analysis, GRA) HEAT##HT. GRA & —Fh R =0 7k,
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JEH—EHA T R REESAOLE 3(a)), 30 d Ja#a TR e, WEELY (2.53+£0.13) mg L1, IR
41 NHS-N HAIUGE (6.4740.32) mg L~ BE4 (0.3140.12) mg- L1, 41 NH -N K JE—
AR T B 4L, B T USSR W, BBl A K NH-N HIR ik (82.241.92)%. HE
YRR AL NO; -N Bk 2 TS 3(b)), HIBEIBHILAL NOS -N IR EAE 018 1T
W1 (21~31 d) ICTEE4L FEA TN KP2 ETHER LK 3(c)), BT 1—24d TN —H
YEFFALE (8.43£0.42)~(10.2340.51) mg-L~" 7K P, 1247 5 M 24—31 d B WG % (15.65+
0.78) mg-L~t. B AL 41 K TN R Bk 2 T BEEA WNIEAT IF G 1 (8.88+
1.20) mg-L~' F W BEE (1.204£0.16) mg-L~1, THEATFGE R, TN KP4 B 8, Bl
b (86.49+£2.31)%. F3 KT A K I A T A e 7K S THI T B S A — R A DA B &5 4 A 43 it
BER IR A RS- SR A I 01 R F K NHY-N 5 TN [HI9%.
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RO 4 (032 AT R TR B E AT W AR IR K NHT-N R TN 357K s A3 88 . NH-N 9144 11
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(51.0040.51) mg-L—1. EIASALZ [a) B/K G NH-N R TN R AR T-#8 B4l (L 4(a) AT (),
JEWIRIZL NO; -N & EFHEH (WK 4(b)) Mk E 4 NO5 -N KV JC SRk, 1w 7 N s
T NH{-N 4040 BAREE P 95 U A0 SO A R & 2, DT A 43 e A0 4 TR B K NHS-N A
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Fig.7 Variations of Fe?*(a) and Fe** (b) in overlying water for the simulated tidal system
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Tab. 2 Correlations of endogenous N-behaviors in overlying/interstitial water with sulfide, sulfate,

iron (II'), and iron (II) by general grey reational analysis
NHJ-N NO; -N TN
S2-  SO;~ Fe?t Fe3T §2- SO7”  Fe?t  Fe3t  S2- S0;T  Fe’t Rt
VRI1 0.5575 0.764 5 0.6329 0.6095 0.8146 0.5674 0.7121 0.7242 0.5189 0.7850 0.586 3 0.624 2
Pij VR2 0.8315 0.8101 0.8390 0.6028 0.9105 0.716 5 0.858 7 0.608 4 0.848 1 0.799 9 0.844 1 0.602 0
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5 NO; -N ZRL I CHR S 52K (0.910 5); X BRZK TN 52 I8 5 ORI 4 S2- >Fe?t >
SO;™ >Fe’t.
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SITEAXN RGN bR

ST ARG AL, B (8k) B F% A A R UG JRUAS R () 4 LT Ak, iS00 /732 44,
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R, O (k) B 7% O A e T BE ) FE R, 5y D5 THL, KRS 1Y IR SR A (0
FeS, FeSy %) PR VPR, BT e (e dbaT [ 2% AL R 6-18]. FeS, FeSy 11 Ay JEE TR T WL II6R
WG B A4, FEXFm B % RO A I L b W A7 7F — 2853 . 51 1 Schwientek 45l Hayakawa [
FUIIF I FeS Fl FeSo 34 m R HEHR F 77 KA (1) & A 119-200; ifif Haaijer 26411 Schippers 25iA 4 FeS,
HABEAE AR E F2 A R Ak, DROA e B IR 45 a2 A6 T AN e B B % SO A R
ROFIH, RIAT B 10 42 S At T3 1 3% AR IR S ma 7547 Rt 7. [21-22]
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