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The phosphorous chemical behavior in water-sediment polluted by sewage of manure
and aquiculture
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Abstract: According to compare the content of phosphorus (P) fraction, P sorption ability of water-sediment in ponds polluted by
sewage from a hoggery and a rearing-pond, the influences of sewage from hoggery and fishery on P behavior in water-sediment
system were studied. The results indicated that sewage from hoggery and fishery could significantly increase P contents in water, and
sewage from hoggery increased more significantly dissolved P in water than fishery. Sewage from hoggery had no significant
influence on sediment P concentration and P sorption properties, whereas fishery could significantly increase total inorganic P, Fe
bound P (Fe-P) in sediment and maximum P sorption capacity and decrease P absorptive capability of sediment. The P sorption
properties of sediment had some relationship with organic matter content in sediment.
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1.1 BRSPS 5 SR

VR B K B A BT (1 S RE A 114°20105.537E, 30°2818.86"N) v T-i B %K, HARILrads —5%
Y. BT 2001 45, AEFRIER 300 3k, R 3t 95% B ST IS I AL B, AR
FHK whe, ik K 0TE J5 R 2 A PR B3 HE B — A1 A2 100m?, JKIRZY Im B9/NBIEQ SRR
114°20'23.79"E, 30°28'11.68"N). 2 S S P FE &5 2m A — A 1EE(H FH A (a3 (3 Sk S 114°20'10.66"E,
30°28'23.01"N), fa A2y 300m®, /KIRZ Im. fOIERAEHKf, ERNRELIE 2 515 3 SREN0L
T 1 SRARAL )T, 3 55 1 S ZEA — KA, 2 545 1.3 SENAER. 3 MNBUE ST A 3F
H, TCHIFRE A

JRBERAE: 2002 4F 1-5 H 0 RK AR H (BEH 5 H .20 H)RE—IREZKEE. JeffRE: 2002
4R 3 A IS ARIR 2RV, 2R IVIIMEREIR G I
1.2 HmitlE

IKBE A K KRR ER R S 56 22 $ 50 J5 — 3B 4357 B3 3 0.45um A E BRI U8, K IFKFE AN S8 /K BE B T
4CURFAP—EBINE; TR K Uere E TR MT, TR, 42 60 H. 100 Hifs
F; FEZEREHIA R TR, T 65SCTHET )G, o 20 B
1.3 A%
1.3.1 A& # DRP, DTP, TP &9l & ¥4 0 MW (Dissolved Reactive Phosphorus, DRP)I & : i
0.45um JEME A /K RE BRI 5E DRP MR %R A58 (Dissolved Total Phosphorus, DTP). M (Total
Phosphorus, TP) [ 22 : 43 B HCad 0.45um PR FEFE KB T =ZMAIEHT, WA =ZRIE & W
(HNO3:HCIO:H,SO,=7:2: 1)1l fift, ARG R B EADTIR P, HMASI L OERNE. BMESH LB
(Dissolved Organic Phosphorus, DOP), ki Z# (Particular Phosphorus, PP)fJi145: DOP = DTP — DRP;
PP = TP-DTP.
1.3.2 JUAR M 3¢ 86 69 Bt 6 0 BN e AE 2.5g TR PO 50ml AR A L(A 0.02mol/L KCI1 Bl Flid
=P, T 25CHRY 24h (F6 200 F5/min). SR MTZEMHILEHRE 250k 0.78, 1.55. 2.33. 3.10,
4.65. 620, 12.40. 18.60. 24.80, 31.00ug/ml. R4 Langmuir 243125 5 W% F6 7 R G B K B 254 Xm
I i B K1,
1.3.3 AR AL A = KyCr04 7kl
1.3.4 W4 AT S »HEE MRKA 1mol/L NH,Cl, 0.5mol/L NH,F. 0.5mol/L NaOH. 0.3mol/L #¥
BERRENAE — WARIREN . 0.5mol/L HoSO, LR IR, H iAW i TTHLBE - AR HEBE . AL-P.
Fe-P. [H&&W$(0-P), Ca-PPl
1.3.5 f % ety 9 Fk £ R H,0. 0.5mol/L NaHCO;. 0.1mol/L NaOH. 1.0mol/L HCI 4L 4
PG B P B KIRAR B KA MERE; AEHE 0.5mol/L NaHCO; V248 Hi i o vl A
YRR, fERE 0.1mol/L NaOH 242 11 A Ry i g e 2SI 8%, BB 1.0mol/L HCL 2421 iy
T Vi M

2 BRESMH

21 KiEFBRSHEE

NIRRT SBR[ AR LA R 3R (R 1), AREEHE] 2 5-R4A£5 TP, DRP, DTP. DOP ¥
JEXWIRET 1515 3 SRR, $E5 DR R i S0 4 T Hesz s K HER A i g i 7
BRAEHOR R R AR b A 25 S B I A B S T KR R B, (R IR AT 4 3 SR
FE R AL SR BE W2 TEFEWI (1 SRR RN, SR 5 57K SRR K 2 eI 4 i b 3R K
HR A BRI TR L.
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e 1 IR A]) 45 SR Af s B A5 BE (mg/L)( 2002 4F 1-5 ) °
Tab.1 Content of DRP, DOP, DTP, PP and TP in sampled water from Jan. to May, 2002 (mg/L)
PIA BES WS (A - H)
01-05  01-20  02-05 02-20  03-05 03-20 04-05 05-05  05-20
DRP 1 ND” 0.0181  0.0510  0.0350 0.0240 0.0150 0.0220 0.0160  0.0420
2 4.039 3.885 4.509 5.630 3.246 3.348 4.060 2.778 2.082
3 0.0529 0.1854 0.0864 0.1704 0.4613 0.1832  0.2592 0.1331  0.1500
DOP 1 0.1029  0.3899  0.2240 0.5402 0.4064 0.2301 0.6530 0.8941 0.3311
2 6.311 10.39 9.616 11.37 6.164 4.752 3.540 1.937 0.9341
3 0.4227  0.4070 0.2641 0.5804 0.4022 0.3923 1.1914 0.9672  0.3521
DTP 1 0.1029  0.4080 0.2750 0.5752 0.4304 0.2451 0.6750 0.9101 0.3731
2 10.35 14.28 14.13 17.00 9.410 8.100 7.600 4.715 3.016
3 0.4756  0.5924 03502 0.7508 0.8635  0.5755 1.451 1.100  0.5021
PP 1 0 0.0362  0.2745  0.1500 0.1447 0.1299 0.0504 0.1429  0.1291
2 0.3000  0.6950  0.8250  0.6000  0.3350 0.4000 0.1500 0.1900  0.1299
3 0.0948  0.3337 0.4494 03742 03865 0.7495 0.1244  0.2377  0.2579
TP 1 0.1029  0.4442  0.5495 0.7252 0.5751 0.3751 0.7254 1.053 0.5022
2 10.65 14.97 14.95 17.60 9.745 8.500 7.750 4.905 3.146
3 0.5704  0.9261  0.7995 1.125 1.250 1.325 1.575 1.338 0.7600
* ND R A I .

DRP, DOP #l PP =7 TP FF AT (5 9 HLBIAE 3 BRI P R B W B A 22 50 2 5 KR Y
DRP/TP BB & T 1. 3 5 &K, 1 PP/TP BHRALTF 1. 3 5 5UKIR(E 1). X RHEGT5 KHTS:
FUKIK T DRP ., DOP & =EA g hn, D375 /K 2 B0 i S8k A b i s e A5 i, 3 55t 262K
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Fig.1 Content of DRP, DOP and PP in proportion to TP of sampled water from Jan. to May, 2002

2.2 BEMSR

MBER AR EEE R EE R T LB (R 2), 28 PEER HO. 0.5mol/L NaHCO;. 0.lmol/L NaOH #
1.0mol/L HCI 242 i B TCHLIE & B0 51 4.19g/kg . 4.28g/kg . 1.69g/kg I 7.28g/kg, HrpAURA WA RGEwE
FIHT 3 FIESHE & B2 s 10.2g/ke. FIFEHOKEHETCHLEE R4 1 A B TCHLBEE 24.04%, T H,O.
NaHCO;. NaOH iZ4& H (W ICHLEE R4 H B B TCH LB 58.26%, W] TGS (R /KRR i — 5 LLfdil.
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Tab.2 Fraction of phosphorus in pig manure MFRIFTLLE N, MY 4 4F1115 3 5
FALRE(Pi) AE(TP) (F IR KB (Psol) . SE#E(AL-P) . £

B (eke) (k) B (Fe-PYALAATEHLI TP A1 25 F 1 550
H,0 4.19 13.13 2 SULEW. 3 SULEW R S R T AR
0.5mol/L NaHCO; 428 23.02 S H KT PP &R LU PP AT L
0.1mol/L NaOH 1.69 8.73 B SHIEMTORYI(1 5L, 2554
1.0mol/L HCI 7.28 44.84 YrissKsgminy 2 SR & A5 Fe-P

Erik, BRI KA (Psol) R & A (O-P) &
.15 2 SR TP S EAin), FI G5 KHE— AT, BT K HEBCS TR H el
B e BT B, XATEES 2 B AU ) P EE LIRS K. 3 MRS DU Fe-P. Al-P
AR RS 3 M HE TR R B S A R B B 22 5, R SRR WA, SR
15 /K Rt YESR ARG DU S B S AR A AR, 1 2 5O 3 SRR DU Y O-P i
AR TR IEWI SRR DU, BT K HE RO (U 37 58 4 RE AT P A B S 7 =

%3 BREMUTBW PR R

Tab.3 Fraction of phosphorus in sediments of all samples

v b A FABHIE & (mg/kg)
(=8> -~
JK¥%s P(Psol) Al-P Fe-P O-P Ca-P TPi

1 2.79° 66.04° 198.3¢ 60.78° 48.79* 377.4°

2 1.85° 58.42° 236.8° 32.14° 46.90° 378.4°

3 5.99° 122.6° 455.6° 34.59° 44.55° 668.0°
AR _EARINE FREER 5%ER.
2.4 TR My IR MR

TEXBERITR B S M BT AR, ASOMUTRIEET T BEISRRMBETE. & 4 mhaili 1k
DU Langmuir IR G A R 2 MR RS 251, AT LA, 150 2 S U o
R BRI 5 F MG B 5 B i AR B R B D A 22 5. RS B IO TRRIARLL, #3575 KAk
XTI BRI M 2 . IR BB I . 0l 3 SRR UURA N S S Re THE 2 4
FERDURY), R, DU BRI R R A TR, AMOHICH L S e, BRad R et e,
EIURRMI R Wt — 20 B B RE 00055, R B TTURR AR B KU AR T AL P AP TR Y. DU OM
LR R R B — s R, BITORR A LT 5 iy, pis b, WL Lk

. AR I AR, (H R RE k55
% 4 QLRI HUR & i K OB PR BRI RALL, (R RAER

Tab.4 Organic matter, TP and the sorption properties 3 itig
of sediments to phosphorous

3.1 ¥E35i5KEEA .. EEFREX KK AT

s ! 2 3 SRR B

BRGNS Xm (ng/g)  715.13°  872.16™  992.87° EHTE Y, J AR LS. ok
E S 0993 LOS4" 0524 g s g ok s B AR A BRI,
ket 293%° 324%°  61TW' g s mig il A F ok T DRP 05
TPi (ug/g) 376.66° 376.11°  663.38" BT BHE (0 Amg/L M I E] 18mg/L )
AN AN FRFRIR 5% R T LA A B R A ) K T

SO I U, B A AR B R R TS K B HE R N T KR A TR A B i, T LR
B K AR i A R RO A5 SR AR — L
IR FBOK KRB I B AMNEIS Y. b BB S SR B 0.44-0.85g/ke!™, EE P B
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WA A 16.2g/ke, T FLAE 28 P RORAF I A5 2o L AT sk S, B8 — 7 S A4 =R 100t J53%
IR, ARSI AR RE 2R 3t B2, S%RIAIE I K mik, MBEErh RH4EA 628.5g TPl
RERIR B R, PR 28 v s B B KA S B S BUE 23 15 /K Tt R /K A s il 1) 32 2R R

3.2 ¥IFTKHE . BEFRENARYPESENESNENE

W15 KA — AR R, 3375 KO i TR b (14 45 T A5 1l o B 1 2 M R AN B B8, 3K SR B IR 0%
i KHE 0w ) OR) v 3 A 5 B — S I R e . S NEAE 3 bt FH S, 2R rp (1 1) - 4 v
AT 251 32 Bk ] g s i U,

FEE SR B DR P G AU 25 A Sl v o5 A AR e A B, T L PR 9 5 i e I 0 402 5 DL AR v )
FRUOL 52—, A T IR TURUY O LR A A T A AR, R X
U Fe-P AL-P & BRI, TACKIZENT S 4ok S S it P 7 28 e 0 25 4R 1 LSO HLBR AL 4%,
FEWOINA KM Y Ca-P &k, H AL-P. Fe-P &ty —E M. M Leinweber WAy, ZEALitE
AL, o sk 3225 e S ALY AR SRR T A O AR Fe-P FIBR B ASBE). 3 BRI
T Fe-P. AL-P S840 S0, MUY Fe-P. AL-P #BEA ILEITALAE A2, [Kitk, DIFR
Yy ELAT 1) K R A R

BEAh, FEAT it FH X 4 bR [ 2 i HAT R R & Ak R e VR . A5 MLIEFE ol A b =2 i A
HLERXF AL-P. Fe-P RUFMERCIAF, FEIGILAE L1 AP, Fe-PL (HUL A WA U N SIS LA A
RS Fi Ak, MES 3 Al RAERIE, FTLL ALP JEEg s AL i —RIE AR H R s TR (1)
Fe-P, AI-P Ay B3I TT LA H, (a2 5o O T i A 35 A A F B S/ N T U0 A e B A [ A
FH, EZABAFDURY R TCHLEE & = U WA

RUEA RSN N AL F 396 P Y Ca-P ISR — 7 IS 3 iy Ca-P S TS
53— 7 WA AT HUIE X -+ 9 P ¥ 5 i ELAT TS AL AR T, (FURAREF G 3 AR AU DR v 5 s 15
AT RPN A 22 5. — 7 TR AT RS2 PR R TR Ay v 5 ket e ) WA R FH K B AR, A5 TORR A v 8 1
BREAT AL Ry Ca-P JEAS, S5 — it il REJE DO A IR 45 T RE S — Rl LR OB S, R B Widktb. i
WIE MR TR Y O-P LTI REIE S IR AL BHIEAS, FEi5 /KHER . s %50 il e 2 0G (kTR
O-P AL WIAWBEIEAS. BN S0 5T A WA X - B W) TE A5 JOHLBE (0 76 AL A PR st 2 B K 2 1 B A
HUAC X - 458 v 1 A1 25 A5 A i 1 0 A A 2.

3.3 ¥EIFITAKHER . yE SR A X T AR 40 Bt R B B 3 Ml

— B SR IN Ry 2RO AE 398 v 14 i ) 2 A AR 48 4 e A B o 22 F R R T 1240, AR O - 9l 14
B, SEMBERARTL, REAR 13X LB [ 5210 Halford 2525 i Fo du e W, K 3076 FH 20 23 A - 43 %t
TR P O B 25 bt RS 8, LB N A it FH A3 1 S AN i) 2 i, O TT B 2 396 4 T R 1 O A 4
PSSR0 A AL B o S W PR — 2 1 s, (RIS i AR R S P R R — B —F
WA HTTRR A OM . Bt 38 i 2 R T IO RS A Xl W 1 WO B 0 RN R 25 ke TR X B K v s e ek
R 6 i 77 45 D0 R b A LR 2 B 56 G 2R 26, R A ot e 14 i AR B S5 AL AT e A F th S f R G
KR (B Villapado 2SS ENR I B A WLBE I T L HEW0RLS Fe Al Ca B T4 A I0RES), 1M
ST B 1 WO B R - PR R RN -3 U R R B - R S A (CDB )R Fe FIFREFRFRIGE Al Fe 1Y3L[A]
YER, BT AL &t S I PR 2 IR A DG, FEASEF ST b, Ao 3 A 3 oo f AR L 38 XU h A L
R A S W TR S M LT A Xl ) R
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