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Research of correlation between phosphorus and iron in the sediment-water
interface based on the micro interface analysis

YAN Wenming, WANG Han, SONG Lanlan, XU Junzeng
(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering ,
Hohai University, Nanjing 210098, China)

Abstract; In order to explore the correlation between phosphorus and iron in the sediment-water interface, by the
indoor cultivation of situ sediment column, this study used the micro interface analysis technology and the
interstitial water collection technology of high resolution balance type ( HR - Peeper), and designed three stages
(7, 21 and 35 days after adding the Chironomus larva) , to explore the transfer mechanism of phosphorus in the
sediment-water interface system under the oxidative coupling of Chironomus larva disturbance and iron in aerobic
environment. The results show: the disturbance of Chironomus larva increased the penetration depth and E, of
oxygen in sediments, and the disturbance was most intense on the 21st day; the disturbance reduced the
concentration of Solubility Reactive Phosphorus ( SRP) with maximum 58% and Soluble Fe ( Il ) with maximum
44% in the interstitial water of three stages; SRP and Soluble Fe ( Il ) were also highly correlated on days 7 and
21. It can be seen that the change of P in the sediment caused by the disturbing action of Chironomus larva is

controlled by the oxidation adsorption of Fe.

Key words: micro analysis; sediment-water interface; Chironomus larva; phosphorus; iron; correlation
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HARFEA 10 wm) , OB 12 1 FHAE SRR I Ao rh . E AR 42580 PO b AR 17 R I8 B 1 D 38 B 5 AR
Y- IR G ALY O, , Finke 2 I AR MR G2 S R R 1 B8V BV VR o h i KOG A 1R A i B AR 3 0,
TR AR A AR R T AT K B G A2 R 0, MY HGE BB E IR, Tl
Ly PBORUBE AR5 P45 S T o P e A Al D 1 R GE A A

WA RUTRR Y B E R 10 5 32 B Fe M RALAE I o BREE & SUE N RIS KRB 2y, 25 5
FURIBST RS R BRI MR IR A R B s T R SR L (E, ) |, A T 103 RS 5 A 3R B
AEVERS AR T RLOE HL R Rhizon 3510 S5 4 HTH AR 1923 R0 30 RAK, AR 5 R LR i
AE5H , FEEYOCHRMER I IT S R R 22 . AR, — BB R0 S 40 HER (mm ) OB B R AR HOR G A T
AR R 73 P17 2] B KR AR (HR-Peeper) 451 H 3L, ARG i DR 173 — [AIR, X S6 AR 1 A= 7
AR B T A O G R T I OW RS R 2 4E . Lewandowski 2501 Xu 212 1Y HR-Peeper ( www. easysensor.
net ) FEARIE T 0] BL/K B 4T A0 EEE e A5 0 BER i em BRI R T mm 9, I HL46 %0 T - #7RFE] (48 h)
HR-Peeper fit S B AR BRI B K Hh 5 i 2585 ( SRP) FIS il S B54EK ( Soluble Fe( 1)) fUR BEZS 8] 73 A ffE B
ok ROl i EE S Y IR 7

RZAFFEFR I, 7K B 1R R RE N 52 i ok i A DT R ) v 8 35 AR A BRI AR 70 B I 4 e K 2
X PO Rl ) 52 0 H BAAAAE R o RE 04l B 225 DR AR Wy UL 1) 2 1] 43 A1 22 Ak, DT 52 e T AR
FYBRAE B BRI K A9 Soluble Fe( 1) SRP L KBl B OE 51020 s el A AL i 7 1 48 it
PR DE R AR =2 5 T Meysman 25 JA Ry 054l KB R AG 5 M0 R B 3 L DR L 7 B X W T DR 4
AL AR RS — 2P 5T

AR SCEET S BT HOR R TR HR-Peeper FITARIRA AT 7K SRP 1 Solution Fe Bk FR ALK , ¥RITFE ML
2l AL BT PR /K BT h il 5 R A AR G

1 X Wigit

1.1 REEXEHR

FFE BE BRI ARG 5 RHNBAOL T sk i HL R IS X, R T2 ARG shi i, 9 17 AT
Z5 KRR E B RIS, PR & B, A6 K GAH1.0 (31°30731. 17N, 120°10731. 0"E ) SR 4E 2| S G 3
Y13 Fp HR SEE AN 15, 38% PRI HLH 38. 46% , ARSI N 30. 77% . MAIXT 2 FE R R, B2 M504 L 7e
KGN X T o 0 L Bl Ee 22 (R 58.24% ) o T UL, BRIl B e K AI.0 X 5 A 3= S 7, 326 FH LA A A
FEF G W5 HA s T OB BT R L A AR
1.2 SEINgit

FHHORRAERS (K xNAE =50 cmx9 em ) 7E R0 R 4 8 MRUTAWIH: , DT 2= 70 30 em I, [R]H R 4R
KRR S S TR B 5% 7 RAE SRR A e, TR 2 em 202 HE00 12 22,
I 8 AT Wl — 20 TR AT, 1t 30 B LBR K BUR D FUEHI Y, e b DUR M NIR 2 B 6 1
A P26 A 8 #R (Kex A =30 cmx9 em) HH  UTARYI &) 24 em , TEE 6 em K&, B TA 40 il
A 2 A HREBEFE T (K X FEX R =72 emx53 emx42 em) KR LA K T IR 7k G218 5 ) AR 3R rhoig e s
F o RUHIA R A B S A5 KRR 12 h OEIE, 12 h BB fE IR 15°C,5 min/h BB, B3R 2 A UE, ) Hp
1 ASEBRRE Y 4 ARAE ISR R BAR 12 4 BB RIS s 53 A 1 A S AR SV N B e &y e
BE Xt IR
1.3 HmEERSWHE

HURERE] 43 3 ABF B, 43 BIAE I AFR IS HUR AYEE 7 K 56 21 KAIEE 35 K, ZEEURERS, &5, it
H ) 5 F e ZE AN BRZHTCAR S ) DO A E, B 2 mL 78K 3535 , #% A\ HR-Peeper 348 F45E A7 48 h )7,
[ HR-Peeper %4 B ; 15 B 140 J5 , W HE 4% /N 25 v 90 ) B /K R, R P Rl b 63952077 7 22 T RE Tl A X
(M2e, Molecular Devices ) 7347 [8] B 7K £ 5 5 A SRP F1 Soluble Fe( 1) ¥ &5, M 2 AL B4 vp 45 BUH
1 HRAE T, BERS 2 em 432 SMT 358 4341 TP IP OP \NAIP 1 AP 5 PB4

K SRP T AR TR K R 0. 5 em ZRH 2 mL B K, 0. 45 um FLAR B GEIR 2T 4
FUENE I P S I E K Y SRP MR ( Cypp) , BERG 1 h B 1 WK, JESEH S b, EEIK SRP B9 %E 2 MR 4R 5



494 WK AR R ) a7

ok o KBTS SRP ViR BT Bk ) VR Pl A5k B 6T Bk IR0 f) [BDUE AR K SRR TS g B ZE LR K
FHfEE F
V

K V— BRI, L S—HARE TR I R A, m®
1.4 HiRFEITHN

FFH LR K T 2253007 (one-way repeated ANOVA)DO (E, Wil i [A]BE7K SRP Fl Soluble Fe ( I ) A4y
R BARAEAN AL PR Z [ 1 22 50k o 0 A PR [ A BRZH B Oy 78 i WA [l b 3EH 2[RI A7 A i 3
253 (p<0.05) , FF)FH Tukey F 5 K555 ( Tukey’ s post-hoc test) 7355l 5 B A5 B B F8 IS0 2H 5 %6 B 2H 22 [0] 2 75
FETEREYEZ . A Tukey = J5 K50 A9 4 04H 55 0 BREH 1 38 22 S 495 R A X 7 PP AR i ( + p<0. 05
# % p<0.01) , BURHE T 2RI Tukey SF/FAIREE R A ST A AE SPSS 22. 0 (SPSS) 58
SCH 25 Excel Al Origin 8. 0 #4475,

2 #RE5itR

2.1 mFRYEkE/AKF DO X E, HEEER
1 Shyoxof REZH AN SCH DU i AR OMR BE I BT 0 A1, rh P 1 ] 00 B gl R A 3 (8 5 1 I AR Ay 1l
Bk RSB BTRIE (OPD) (One-way ANOVA | treatment effect, p<0.05) . 755 7 K 55 21 KM% 35 K,
FEBCZHAY OPD 43574 6. 2 mm,7. 8 mm A1 6. 4 mm, [U[FIHXS BRZH A 2. 6 mm, 2. 2 mm 1 2. 2 mm I8, ME 7 K
bR, FEICAL OPD ARWIINTR , e KPEsh B2 21 K, Z 52 #isi s (& 1) , X 51 AR s g 1m0,
FEBCAETUARY TR 3R U IR B )7 TR 7 AN W R & U0 B K S AR 7RI /R T s & R
(B KSR AT 5 B T U Ry oD P
1. —

E g g
E £ £
i i i
g . . _8 B S R —
0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
¢(DO)/(umol -L™) ¢(DO)/(pmol-L™) ¢(DO)/(pmol -L™)
(a) 37TR (bh) #21K (c) 535K

1 FBEEAX EKBERE (OPD) KT
Fig.1 Influence of the Chironomus larva treatment on oxygen penetration depth
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Fig.4 Effects of Chironomus larva bioturbation on Cg;, concentrations in sediment profiles
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F1 R4 R TRY h RS H RN

Table 1 Influence of the Chironomus larva treatment on phosphorus concentration in sediments

R PRZH WE/ecm  ¢(TP)/(mol » m™) ¢(IP) /(mol * m™3)  ¢(OP) /(mol - m™>) ¢(NAIP) /(mol - m™3) ¢(AP) /(mol - m™3)

0~1 1.083+0. 020 0.376=0.005 0.750+0. 014 0.090.005 0.276=0. 007

_— 1~2 1.024£0.009 0.344=0.005 0.685=0. 009 0.106=0.003 0.22320. 002
2~4 0.940+0.014 0.347+0.020 0.573+0.030 0.080+0.002 0.262+0.008
4~6 0.95020. 040 0.39320. 041 0.55520. 025 0.0820. 002 0.29920. 006

0~1 1.109+0. 059 0.389=0. 020 0.778=0. 063 0.097=0. 003 0.276 0.009

S 1~2 1.037+0. 060 0.345+0. 026 0.68320. 049 0.116=0.005 0.21920. 009
IR 24 0.935+0.030 0.351+0.030 0.576+0. 030 0.085+0. 002 0.263+0. 006
4~6 0.95220. 040 0.397+0.025 0.53820. 044 0.090=0. 004 0.297+0. 009

0~1 1.095+0.030 0.377+0.019 0.760=0. 038 0.095=0. 005 0.276=0.011

5526 % 1~2 1.031+0. 032 0.3470. 021 0.669+0. 028 0.112+0.003 0.22520. 007
2~4 0.922+0.020 0.346+0.014 0.5970. 020 0.089+0.006 0.260+0. 005

4-~6 0.950=0. 030 0.39320. 034 0.576=0.017 0.0920. 004 0.29820. 012

0~1 1.071£0.026 0.37320.019 0.790=0. 009 0.108=0. 002 0.27920. 010

535 1~2 1.03620. 030 0.345+0.015 0.681=0. 037 0.120=0. 005 0.22820. 005
2~4 0.9210.030 0.353+0.020 0.581+0.020 0.096=+0. 003 0.262+0. 006

4-~6 0.95520. 043 0.392+0.010 0.560=0. 023 0.098=0. 002 0.297+0.016

I E-70mm; 55 21 K25, 45 WO 3 5 05% Hi /0N B4 35 K, WML 9 Soluble Fe ( 11 ) 3 A #1 [
(One-way ANOVA , treatment effect, p>0.05) , FEEPL 8N % Soluble Fe( I ) 5 Ml 55, Soluble Fe( I ) fYAZ 4k
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Fig.5 Effects of Chironomus larva bioturbation on soluble Fe(II) concentration in sediment profiles
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A B S S A AR AR 25, AT T AR ) Y Soluble Fe ((11) Table 2 Correlation analyses
%ﬁ’fx ﬂﬁ ﬁi Fe ( ] ) oxyhydroxides s F% ﬂfﬁ T I‘Eﬂ lﬁﬁ 7k ':F' E/‘J Soluble between soluble P and Fe
Fe(Il) (£ 1), phERAl bR/ MR pfl
2.4 BESKMEXMES T 7 0.554  <0.01

Hi SPSS #AFH Y Pearson AHOCHE AT AT AI (K 2) ,FE5 7 K| R 21 0.418™  <0.01
521 KA 35 K, 34T SRP 5 Soluble Fe( 1) £ 2 4R AEf T
WL IEARSE /T 2 A SRAEERT] SRP 5 Soluble Fe( 1) 5 1A, o 2 oese <001
Ji— 1 RHEB B, SRP 5 Soluble Fe ( I ) 2 FAHX, A UL, P AY7AE _ % 0.119
A2 Fe W SALILTLM PR e AR
3 % &

i 5 N B SR DURRIIALARAE , 455 WO T 0 B BOR FI HR-Peeper B | MROUL R BEIR ST T 48 10 4)) HR 41 5
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