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Abstract: The study on the characteristics of sediment pollution and the boundary layer of water-soil interface is the key to identify
the problem of sediment pollution under the long-term operation of large constructed wetlands. This paper takes a typical surface
flow constructed wetland as an example, through comprehensive vertical layered monitoring of the physicochemical properties of the
wetland sediment, to clarify the pollution characteristics of the sediment and analyzed the phenomenon, nature and formation mech-
anism of the boundary oxidation layer of the water-soil interface. The results show that, similar to lakes, the sediment of constructed
wetland in long-term operation also generates oxidation layer, which is divided into oxidation layer, pollution layer, transition layer
and health layer from top to bottom. After 6 years of operation, the wetland sediment can form an oxidation layer, which is about 1
cm thick, brown-yellow, malleable, with no obvious odor. Compared with the pollution layer, the color and smell of the oxidation
layer are weakened, and its fluidity is weakened. Meanwhile, the water content, d(0.9), diatomic iron, total organic carbon and
total nitrogen are decreased by 7.20% , 54.04% , 54.59% , 17.89% and 7.00%. Eh and total phosphorus are increased by

150.41% and 18.17% , respectively. Oxidation layer is a micro-environment of surface oxidation state formed under the synergistic
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action of oxidation and settlement. The higher the dissolved oxygen level of overlying water is, the more favorable it is to increase
the density of the oxidation layer and reduce the organic matter and total nitrogen content of the oxidation layer. In addition, the
higher the concentration of overlying water suspended substance and the deeper the water depth, the more favorable it is to increase
the thickness of the oxidation layer.

Keywords: Constructed surface flow wetland; pollution of sediment; oxidation layer; formation mechanism; Yanlong Lake
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Tab.1 Influent and effluent water quality of Yanlong Lake Wetland

i HEFKIK B/ (mg/L) th7KIK L/ (mg/ L) LR/ AT R
MA(TN) 1.47 1.14 22.39%
S (TP) 0.197 0.175 10.98%

B EREREH(CODy,) 6.14 6.04 1.68%
BIRYI(SS) 20.71 13.25 36.03%
A (DO) 6.99 4.49 -35.79%

# B DO AR THAI , HABAEAR I 5BR .

1 R IRAS R AR I A4 B 1 2 ) R L % 2 JTRRER K i

IR 0~1.1~2.2~3.3~4 4~10,10~20,20~30 cm [ Tab.2 Detection methods of sediment samples
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Fig.1 Plant growth of Yanlong Lake Wetland Fig.2 Location of sampling sites in Yanlong Lake Wetland
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211 R A E WA RAE SRR IR MR Y F KA d(0.9) BIFFAE RO W R 19 73 JZ 454, 10 em L
b K ERFN d(0.9) H R B SR IS I A0 . 10 em LT, B K RS IE /N, d (0.9) FA R
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Fig.3 Vertical distributions of physical property of Yanlong Lake Wetland sediments
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Fig.4 Vertical distributions of chemical

property of Yanlong Lake Wetland sediments
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Tab.3 Physicochemical difference significance test of wetland sediments oxide layer and pollution layer

EELD HkZ  d(0.1)  d(0.5)  d(0.9) Eh Fe* TOC TN TP

¢ K0 P 0.003 0.903 0.330 0.119 0.001 0.000 0.037 0.129 0.001

# 4 I TR Ve E AR A E fE bR

Tab.4 Identification indexs of oxide layer in Yanlong Lake Wetland sediments

FAEFE IR i Afb)E YL AR S5 Y2 AR
/BN i, Bk Bk B BG YR L B I AR
QS TEHH 0% Rk A U S L BGRB8 S
R AT EAAR IR BOGYLZALE , T Bl E W e v 55
B & 48.73% ~75.33% 57.74% ~79.64% s Y EMILE , B KRR 7.20%
d(0.1) 1.36~2.42 um 1.23~2.23 pum AL R 3 A B A B 35 4, T KOk
d(0.5) 7.35~ 29.70 wm 6.48~25.66 wm
d(0.9) 34.40~ 106.22 wm 43.25~418.24 pm
2R34T Eh 154~349 mV 74~111 mV Brs 2L, Eh FHE 25 150.41%
Wk 0.16 ~1.49 mg/g 1.55~1.89 mg/g BOS YRR, WAk BT 2 54.59%
TOC 0.19% ~ 6.67% 0.69% ~ 7.34% s Y A, TOC & 29[ 11% 17.89%
TN 1.44 ~4.52 g/kg 1.493~4.11 g/kg s Y EM L, TN & 21K 7.00%
TP 0.45~1.10 g/kg 0.48~0.74 g/kg Bis Y2, TP SrE 29w 18.17%

* Eh Tk B %2 N 5 R AU

2.3 BRI BFIERZERT
)2 R TR — b B A R SR A A ORI RV R S A T R s 5 R S e R
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Fig.6 Spatial distribution characteristics of oxide layers’ physicochemical

property in Yanlong Lake Wetland sediments
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Tab.5 Layered structure of Yanlong Lake Wetland sediments in winter
32 REERE R

FALZE(A) 0~1cm FRB 0, SR IR, O W] 0 B OR, AT R B B 2 A L, E K TOC & & TN f
NN

152 (B) 1~4 cm R AR IR, RIS, SK S KR TOC TN 35S (E

LR (C) 4~10 cm  FREBAMA CHREREAN, 2RRMA, SKER bt TOC TN TP 175 B i TR

f@#EZ(D) 10 em IR AREE €, O OB SRR, A, SoK3 BifR [ TOC TN TP & &3 T

B 7 e W R Ve o = B ) A 2

Fig.7 Stratification of Yanlong Lake Wetland sediments

DRk b IRRE R e 3 E FE AR BR AR S5 YR AN, MG R G PR AR A A AR R 2 1]
A BRALTE B AT 1 28 5 W VAR G (ORS¢ A58 ) . AR 6 WL Y, 75 85% BAS XA N, 15 2 5 i )=
KA d(0.9) \TOC &4 TN &k TP S 8B WP 22 5 78 70% BA5 X E) T, i P2 S = 3 k%
d(0.1) .d(0.5) TN Fig A M2 5. B, B ZAESSRECN G, RA G E L.
# 6 I WHBHR VLTS YZ G2 A FRZ AR AR)R BAL R BCXT ¢ K246 P (E

Tab.6 Physicochemical difference significance test of each layer in Yanlong Lake Wetland sediments

mH TIKE d(0.1) d(0.5) d(0.9) TOC 4 TN & & TP 4+
BYE SR 0.003 0.564 0.624 0.063 0.095 0.001 0.051
ER SRR 0.013 0.280 0.131 0.424 0.417 0.115 0.983

V5 e R Sk R, RO A2 S KR TG R R AIK 7.20% , 3 32 AR S KRR K A 45
JZ d(0.1) AW, e K ZEE N 0.22 wm; ZALER d(0.5) b5 E TR 9.57% , 1552 d(0.5) Fe/h, i
ERMERIZR d(0.5) A m LI (AR IREUN A2 0 d(0.9) 515 32 22 IR, IR 54.04%
PR S HERZ R d(0.9) 73 L AL R FEAIR 13.92% F1 8.35% ;47 TOC & J TN & R fhfa#AH e, 5
TSI EHR L, AR TOC 8 K TN Er 84 BIFEAK 17.89% F1 7.00% , 1542 TOC Fl TN & &R, i il 2 I
{2 LTS I )2 W RIS 45 )2 TP & REBH TR B B IR I BRAK, A0 2 TP & & 575 )2 M L TH s 18.27%
IR R TP S8 515 Y20 LU WK (] 8).
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Fig.8 Contrast of physicochemical property of Yanlong Lake Wetland sediments
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