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Determination of soluble reactive phosphorus in porewaters of sediments using the
technique of diffusive equilibration in thin films
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Abstract: Distribution of soluble reactive phosphate (SRP) in pore waters is a sensitive indicator showing geochemical properties of
phosphorus in sediments. Concentration of SRP in synthetic solutions was obtained based on the principle of diffusive equilibration in
thin films (DET). Analytical procedure generally includes equilibration of the gels in solutions or pore waters, section of the gels after
retrieval, back elution of phosphorus in the gels, and analysis of SRP in the eluents. Equilibrium and extraction times were
determined at 24h and 16h, respectively, with 0.25mol/L HNO; used as an extractant. Concentrations of SRP in pore waters of
different sediments measured by using the established DET technique agree well with its actual values, and the variations are
generally within £5%. Analytical results for sediment profiles with this technique, which has a vertical resolution at about 3mm, also
show comparison with those using sampling techniques of Rhizon and Mini-Peeper. The established DET technique was used to
measure SRP profiles in sediments of macrophyte- and algal-dominated regions in Lake Taihu. Peak-shape distribution and horizontal
heterogeneity of SRP were observed in macrophyte-dominated region, while an upward and increasing movement of SRP was
observed in algal-dominated region with an increase in water temperature.
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Tab.1 Analytical parameters of spectrophotometer and microphotometry for determination of SRP

FE S (ml) W= VE FE (mg/L) K H BR (mg/L) K R R (mg/L) R

Sttt 2-3 0-0.6 0.002 0.008 0.55
fiE Y 0.2 0-0.6 0.003 0.010 0.34
0, 2 BRI
100 ] . . = : 2.1 EEFIH%E
S AL R B % 5 BRI IR, 05 Tk 3
g ol 90%:+3%, 5 Krom(VE A5 1) 89%+3% 3,
=" | BEHRHR A T A B B SRR 4 T
= 404 O ZRFAER (Kl 1). i 0.25mol/L RERAZIE N 101%:2%,
20 W O2smolLIRHEE o) 4o W AOAR. S A SR 16h
A, X AN ] v R ) s R 2 Rk B AR I R B
s s 1 3 3 R SRR AR IS A R, K

5 1 2

Pk me 1) MR, IR, Krom 450°15 Monbet %
111 R I 0.25moliL RRRRIEICHAILE  nayy g i g, 2RSS 20 Ao
Fig.1 Extraction rates of SRP using water and 36h, Jarvie 203 R R MO BGRI G, BRI R
0.25mol/L HNO; as extractants 24h. AHRFE OB, A T R BRGE 2 .
IR SRR VR, AR IR SRR, 4R JE PRI (], (I R R R A A R, AR R IGE R e AR

WEIB, 25 )5 S 0 e 5 ol IR X

2.2 [EIBgsk SRP il

WBE AN TRIAE ) 30 NUTAR ) ] B /K BE i, SRP (3 2 Y 1 24 0.01-12.45mg/L. | 0.25mol/L fiF i Ky
PEIGR, AT OB B SRS ) BRI 30 ASVLARA [RI BRKBE R EA T T 404, 1531 DET %€ B X [a] B
7K SRP HYFRICR N 99%+6%([& 2), FH DET nJ HFIEB/K SRP M43#T. SRIBCREAT &t EZRIE T
fICHRFE SRP A S, FE3RE—25 i, $RIGRI AN A R BB 10 7%, ARACT A B obE R A7 B 10 7. BRI UL,



B A R A MR T AR R (DET) 5 AT A 40 18] IR K R 25 B P B 771

Wt AR FT AL DET $ AR 8 e R H) B /K 12

SRP Ky Jrik FIHLY 0.1mg/L, 4k SRP WKEE 3 84

& 0.1mg/L i, DET R A1 32 2 FL . g - s
2.3 EBKBES XL g

FIH DET #8448 T Uik sRp 27

JiE, WIS Rhizon H A 0% Peeper iz it S | .

7 T Hek. DET A Rhizon #75 SRP s et 217

A& —#([& 3). T Rhizon IEEIAMHER(Z 1em) 5 97

3" DET(#9 0.3cm), PU#f) HBCAHE I DET " 00 (;.0 0|.5 1I.0 1|.5 2I.0 2I.5 8 12
TR ROR. 1A Peeper (IR B0 HER S IF 27k T SRPY BF (mg/L)
DET 4 (3-4mm). MR ESAOTIBUK g 5 sk maRsor i SRP & I R
SRP YEF-fif 24h 1 48h J& Hf i AE fb i I A —
B, HE 48h (AR ALTE IS8, $8 b 7 e] K
SRP ] Peeper 2% & [ HIAE 48h NIRRT, 1%
Peeper 24 E - fiif i} 8] {5 2 40 T SCRRIRHE i 2 B P 51080 Peeper ML, it DET 315K SRP & 48
bt —2, Ak LA EVTRRERIE 8com Ab BRI R R Ak, B R E. SR, DET 3k45 1% SRP
BREARA — B ISR, %7 AT R R e B I A g 4 B . 5 Peeper AR, DET JjZMH H
PO B L AR, A B 2 A (BB, DET 258 TR P I 5, 78 SRP A IRIEME SR T, B+
S DA Fo G PR IR B S A B, BT AR A T e PR — R A 2 L), g e U R
/N B R R, FT ARSI 4. BRTS AR — R R B DET 2 &, 5 Peeper 2B AL, BRI
PR 0.2um BRI A B, (HRRE SRR, 3 FH ARG SRS 1 o (0T BRG] g SR 4y
R Y TE . DET 258 AT h L 5, R Krom 26090058, 228 Tk ik DL £ 5 R w5 9
UMWY, Mortimer 2071 B2 7 1 A0 S T OB 16 A IS AT i DA ) B AR R 722 A 12 22, FH 2 1
AP E A,

Fig.2 Relationship between SRP concentration
in porewaters and that extracted by DET

6 6 —— DET
¢ —o—  Peeper-24h
—— Peeper-48h

VR (cm)
)
1

VR (cm)

T T T T T T T T T T T T
00 05 10 15 20 25 3.0 35 00 05 10 15 20 25 30 35
SRP#J# (mg/L) SRP ¥ (mg/L)

Il 3 DET. Rhizon 5{{’! Peeper £ ARZRBITLAW ] B/K SRP FIE [l 53 A3 X% HE
Fig.3 Comparison of SRP concentration profiles in porewaters detected by DET
with those by Rhizon and Mini-peeper



772 J. Lake Sci.(#174 %), 2009, 21(6)

2.4 Ki#infR g Esk SRP BIZE [ 5 f 4 1E

I DETHE AR 34T 7R A1 5 780 X [i] B /K SRP 25 8 1 T 4047 (114). MA3-5 1, fRBE K IR T, 1
SRPF-H &&= 431780.27, 0.36, 1.21mg/L, LRI EMEH. 7E3H MOE-4cmiEfE . 45 W0ZE-9emix
JE, PAKSH R0 -8emiz S, i H BT /. Hovh, 3 SRPYR B I (H H BAE—2emBft i, 45 Fns A 1
EYIFE-AemPBfHiE. (HJE, 7ESRPIEIE 73 Aii X [a] — i BB AS AT 50 0 =2 [0 & B i 22 5. flan, = A~
A AT 51 TR SRPIEAE 125 19 2350124 0.70mg/L | 1.35mg/L . 3.45mg/L, 35 ZAR(E191.8., 2. 1511545, [F]
Wit K B8 A 16 25 )b 23 A 48 R s g A AR 9 % W< 811, Shuttleworth %1815 Devries M i 5
B, TRIBR K F s 7 ) I v ) 0 A AT AT LA s ) S s 24 MRS i B 2ok R, B A
i) 43 A b AT REA /N (5l T, T AR ) AS [ U R B K 25 5, IS ) A A L
JRAEDUR R 2 53 A AN K A ) B P i A D920 K 9 A Ay i 2 4y IR A 3 T el A5 AR )
HRIORE ) FE AR ST, BRARZS 8] S i A= 0 20 Uil O Ok o 8 40 A, IR 28 (8] S B k. AR 315
F4 ] B A S T Ak RO X, L T W 9 A X S5 7K AR AR B8 A e — 88, TR b ) 43 A
TEFTRE AR R TG 2hath o, FZ PR R R — 7, KAAEYAR R B TR R, R
WK i e B s IR, 3 e AR AR BRI A AR AR TR OB A ST D L A7, 39458 TR (85 A Xl A O
0 B AP R ) K i P I, 93— T, K AR A PR T A, AT R A R R, 8 R
KB SR B HIFicksE—E A A Y Bol i, 3. 4. 5H3%1°50.18mg/(m*d) . 0.85mg/(m?.d) .
1.03mg/(m?-d), I 2 X SRPAY F 1f1 38 i B LIRS AN 3, I FLB B 09 FH A B it a3, i i)
FEAR AR X, 5 —FEF AT RE & 32 07, T XORRE il i e B 8 (K A X, I K
AR MK P S o 0 12 00 1X 205 R ) 785 77 7 P 3 E B A

T T T T T T T T T
00 02 04 06 08 00 04 08 12 16 00 08 16 24 32 40
SRP ¥ (mg/L) SRPH¢E (mg/L) SRPHEE (mg/L)

& 4 VTR EIBR/K SRP (Y M) 4347 (DET-1 Al DET-2 gy [a] —F:FE B P~ A7)

Fig.4 Concentration of SRP in porewaters sampled from East Lake Taihu
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Fig.5 Concentration of SRP in porewaters sampled from algal-dominated region in Meiliang Bay of Lake Taihu
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