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Distribution and migration characteristics of nitrogen and phosphorus in sediment-water
interface from unstable coal mining subsidence area
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Abstract; Three water bodies of different functionalities, i.e., undeveloped ( A), aquaculture (B), and aquatic vegetable plant-
ing (C), in Lake Houhu unstable coal mining subsidence area, were studied to address the distribution and migration of nitrogen
and phosphorus in a column system of overlying water column, sediment pore water and sediments. The results showed that the con-
tents of nitrogen and phosphorus were quite different in different sediment-water interface. The concentrations of nitrogen and phos-
phorus in overlying water column were in the order of A>B>C. Although no significant difference in concentrations of nitrogen and
phosphorus in pore waters of these three water bodies were observed, they were distinctly higher than those in overlying water col-
umns. This suggested an upward migration of nitrogen and phosphorus from pore waters to overlying water columns. The highest con-
centrations of nitrogen and phosphorus were examined in the sediments of aquatic vegetable planting water body. Overall, the study
found that water bodies were polluted by nitrogen but had limited availability of phosphorus.
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Fig.1 Distribution of the sampling sites in Lake Houhu
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X4 BhRE/K I A9 DO Chl.a F1 COD W FEA 3525 55 (P<0.05) (£ 1).HHd DO F1 Chl.a #E LI B X %
5, FEIE Chloa, /50 R BOKIARIRE I B2 M B AR AR, B XYRBE (3.62 mg/m’) /& A XY 4.31 5, & C XK
24.13 A5 , FRAIK = FRAH S0 K R b 0 77 T i 2 B 77 A B R AR EAE A .C XD CODy, (69.80 mg/L) HH &t
T A X(27.95 mg/L) il B X (13.27 mg/L) RAEMIRI A L C X A HARERAE B e K o, S BUK A HLIR
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TNGCRR A S B A

FUIREIX BBV A & e, TN, 5 10 2 5100 J8 30 e 5% (TN 1.58 ¢/kg; TP . 0.93 g/kg) "™ [
2.41~3.10 %, BA B (TN, :2.03 g/kg; TP, :0.88 g/kg) ' 1Y 1.87 ~2.41 1% K I REIX R 2R Y B
F AR, TP 2 SLI5 it 38 19 0.44~0.59 %, &1 FH B Y 0.47 ~0.63 £ J5 W SR JEDTIE X UTAL
Wb A S B S UTRYII FA T W8 A AR R 6 2R 1% 1 XS Y8 5 R AR A B2 Ml b i, 35 1) o4 I R o
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C/N AE U A LT I S B8 bR, B /F 22005 & R SR8 7R AT ML SR U5 3l R I C/N KT 20
A B Y G B R BT RE X I C/N A E 25, Hh A X(26.13) >B X (22.75) >C X
(17.29) ,3 D INREIX TTFRMIA HLEE Y R R MBS b A X IEAL TSR I00G | 5 S50l A 4 A 1 40
IR, A% R 547 ik Bl DA A 5 AR, AT J T AR IX KA C/N (B Fe 155 C X b S B /K AR 85 5
BN T 2K R K A AR BRI A LT 1, S 0K X C/N BHRAR. &K IR LOL S WA RELER, LA K
MR, C IXIRZ B KRR (R 1) OB be e A2 Wi B v A A HILITE 5 8, 2 S W B R 6 119
it A KT 2R Y m 3 R AR T R I IR SR, L LOT & Hi g =5 C X

L EATR, A TIREIX 2 18], C X 382 DURWIA B R B o AN IRAY C/N.

e BB e RN IR AR L A 5 W WA TEE N

Tab.1 Statistical analysis results of physico-chemical properties of different water areas in Lake Houhu

ioallE7] TebR AKX B IX CIX F P
K DO/ (mg/L) 5.08+0.14 5.690.17 5.62+0.12 4.861 0.037
pH, 8.28+0.03 8.36+0.09 8.17+0.00 1.707 0.235
Eh,/mV 134.33+2.86 124.50+3.43 128.50+2.50 1.242 0.334
TN, /(mg/L) 6.60+0.50 5.82+0.36 5.80+0.87 0.771 0.491
NH-N, /(mg/L) 0.70£0.32 0.34+0.05 0.30£0.04 0.598 0.570
NO3-N,/(mg/L) 0.24+0.01 0.20+0.02 0.16+0.01 0.397 0.684
TP, /(mg/L) 0.02+0.01 0.02+0.02 — 0.570 0.585

TDP,/( mg/L) — — — — —
Chl.a/(mg/m?) 0.84+0.10 3.62+1.14 0.15+0.01 6.828 0.016
COD,/ (mg/L) 27.95+4.03 13.27+5.19 69.80+0.48 23.901 0.000
] B 7K TN,/ (mg/L) 18.07+4.17 23.20+7.45 19.8422.46 1.197 0.346
TP,/ (mg/L) 0.09+0.03 0.06+0.03 0.07£0.07 2.241 0.162
YUY TN,/ (g/kg) 4.12+0.48 3.80+0.70 4.90+0.00 2.796 0.114
NH;-N_/(g&/kg) 0.01+0.01 0.03+0.01 0.09+0.01 39.541 0.000
NO3;-N,/(g/kg) 0.01+0.00 0.01+0.00 0.01+0.00 0.423 0.667
TP/ (g/kg) 0.41£0.05 0.43+0.03 0.55+0.07 6.695 0.017
A-P/(g/ke) 0.02+0.00 0.02+0.00 0.04+0.00 44.541 0.000
C/N 26.13+3.87 22.75+2.50 17.29£0.35 5.800 0.024
LOL/% 7.55+0.01 5.71+0.01 6.13+0.00 3.135 0.093

TR
3 iTit

3.1 R BMERRY KAEZENIHXR

TR ZR LRI K A S T8 )75 5 e 0 S 48 T 3 o ) Bt /K ok S 3. SRR TE A X P 22 ik R rh &
BARHEA TR e B2 1 B K rb i 0 ek B2 A b BRI, DCRR W T ik 1) R0 W R SR 2 B 3 L K
Y ORAEII] KRS ZI R, b ROKIZIRE ), REKCR S 32K REAR I Hb S WA A K AR 1 7K IR
DLABITEH A B G 3 AT HE X 8] B K A9 6 RIS BIF- 2k BE X 85 T BRI S TR S O B E.
HT LK 5 K b s IR A7 R W R B 22 | TR BRUK PP i) 785 SR S b 98 23 i o 14 BOR A R 31 B A
Kb PR i R BT R K A ) TR 22 18] B K i) B RORE RO 8 97 k. AR TE B 8], TURR A K A v
AR5 T T R A A

N T A I RE X BRIIT RS, MHIIE A% i A R (18] Bk — B BEK) /1] Bk R #E AT 204, h T BBk
i TDP KGR S LA i Bt K R K B4 R BV HEA T A L, DU TR Sz e 2% D RE DX P L T A% 22
S SRR, EBERT R ERLL B IXFT C XA, A KRR AR S B TR SR AT LA C XU T H e
X, B XA (P 2) . C DX e i B sk R 5 B K W DR R IX TR v s 5 f A 2 DDA G B IX

_____________________________________________________________________________________________________________________________________________________________________________________________________________

R 14 0007.31yAFRI2: 2016-1  HAEE  BKkEZE R ST 185%260( mm) 45 F 44 4T 2015/12/16



F ) ALEE  AEFBITRE I T R ITAR M AKAR T & 69 R B BT AS H LA A 91

R BT B R Z B B THRM 2, A XM B X gk TP, AR, (2 B X 8] Bk Y TP, ¥
JEHIE A KA 0.67 15 ( 3 1), B X AT AL 1 R 0A 5532 (7] Bt/ 25 i 5952 W) 38 3 A N T8 Bk ) 78 9 3
A R RE 22 AL ARSI T S A LR A i DU AR S R R UG A SRR AR 8 K 3N T &R L
R AAEESARARER Y A X B XITFRY T TP, & A-P S fHZEARK (H LOL &L A X8, it
IR i 14 5 i 22 57 T RS A DL o e DA G

0.9_- 1.0F
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07k osl
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i |
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Fig.2 Distribution of total nitrogen and total phosphorus of different water areas in Lake Houhu

3.2 B|EELLTE LBk BRI B Tk

PR IBFFE X BRI TN, RN 4.83~8.47 mg/L, TP YR 0.02~0.08 mey/ L. 3K vk £ X} 3k 48 1B
TR K IFTE A ™) SZ IR X KA TN WREE K 0.02~2.32 mg/L, TP YK 0.201 ~0.328 mg/L. 5 AW
SESLAHEL ST X A T RR X K 1 TN, W BE 8 1, TP, ¥ B 51K, DA I P9 i iE 7 8 3% A0 VT s o ok
YA B C 3 ANIIREIX AU B T R S SR AKOT BB I E B SRR, — A
R U T > 10 B B R S R BR A PR 362 I 2 R0 Ay R A R

Xt 3 ASThie X U LAY S B
(£ TUFL, &KX FEKHHA 2 JEWIARRITIAE X K (R BR K-S DR Y & H

W LI 125 T 0 2 I R R R ) Tab.2 N/P ratios of overlying water, interstitial water
SRS K I T R and sediment of different water areas in Lake Houhu
FERIMEBE WM AD.C X TR fi AKX B IX (ORES BB O
DURER IS, K AR BRI R gk 330.00 291.00 — 15.7~40.6
Bt A K H(ERZ, B KA. & Ii] Bk 200.78 386.67 283.43 -
TIRe X [AIBRK 2 LA B X >C X >A HIRAL7] 10.05 8.84 8.91 2.94~3.04

X, BB T i AR ERRGE (B, W] LUR
HH T Bk H g TR R B R A O R R A TR R B I R IR B AN S FE DRSS DO 3
SO AR AOVE ARG A B, 25 DI RE X TR A9 0Bt 2 QORI B9 2.91 ~ 3.42 A%, AT LAHE IR /5 )R 4
UUBA XTI HE BO KRR B R ke 2 PR, DR /K e P 2R B 5 400 0 0 T R 2 e 9 g
KA KA B DGR R 3

TR 1] K B R LA R, U LUTE 3 DI RE IR (3% 2) , X 57K 3 ) A FRTTRR P AS
R BRI AT A 0E 2 N AR ROC R AEZE S P i T & BREE DU /K (AR S T 14 T A% 2 M 8] K 1)
BURFS S, 25 D RE DX 1A B K ALK R i AR AR et — R b T UK B A BT AR R OR
RS A DX TRTBRUK S 1 B A AR R, B IX AR/ (36 2) , IXBR T SR EYH AR Wi sl B R 3K F-iE
FoAE B AT AP BT RES A XTI A 2 WA AT A 4 S A K R R AR, R & B A
XA DX B R R S LB T A EE AL B DX AR Y U LU T BE S 20K AR S 1 I W )
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R
Zi LA J5 SRR DR SR IT S KL B ASUASTLAF , SR T K A r 0 35 B S s o B ) SRS e B R, UK

M e R 10 U A B 120K S EE B R TR R, i TOURUA A TR B, AR R KR B R Ak
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