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ABSTRACT

ABSTRACT

Erhai lake is in the period of changing to eutrophication, inner load is the
important factor of eutrophication influence. This paper study in phosphorus
occurrence characteristics of sediments and phosphorus release flux and biological
efficiency , mainly solve the three following questions: one is the organic and
inorganic phosphorus characteristics form in erhai lake sediments in different particle
size components;two is organophosphorus changes and biological effectiveness in the
process of organic phosphate solubility research; Three is investigate soluble
phosphate release quantity difference in 17 points of erhai lake.

The results are as follows:

(1) the particle size of erhai lake surface sediment has obvious effects on
inorganic phosphorus occurrence characteristics, in addition to NH4CI-P in sand
component is highest, others inorganic phosphorus in grain content is highest.

(2) the organophosphate (labile P,,mid-activity Py, non-activity Pg) and
hydrolyzable organic P of erhai lake surface sediment is viscous grain component is
the highest, and the powder sand component is the second, and sand component the
lowest. Labile P, accounts for only of the total 8% to 10%, 80% of all labile P, is
hydrolyzable organic P; the mid-active phosphorus is the most components in the
form of organophosphorus, up to 51%, 60% of the mid-active phosphorus is
hydrolyzable organic P; The non-activity P, is a larger part of organophosphorus, up
to 40%, with 30% is hydrolyzable organic P.

(3) pH and organic matter content is the important influence factor of
organophosphorus release. The sediment has the most powerful buffer to acidic
solution, and after 18 days, pH basic stability in 7 ~ 8, and with the high organic
matter content, the pH is lower. PH still affects the change of Eh of sediments,with
pH higher ,the Eh smaller.

(4) the organic matter and pH effects on sediments organophosphorus release
depend on the organic matter and mineralization levels, in the high level of organic

matter mineralization degree area, pH plays a leading role; in the low levels of
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ABSTRACT

organic matter mineralization area, organic matter plays a leading role.

(5) erhai lake sediments phosphate both plays"source” effect, also play "collect"
effect, all point reveal different effect in different season. Most of the sediment point
plays "collect" role in spring, the sediments phosphate release is very low. The
northern area of erhai lake reach the highest peak of phosphate release in the summer,
the central area reach the release's highest peak in the autumn, with southern area in

winter,

Keywords: sediments,organophosphorus form,organophosphorus release,phosphorus

release flux
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Figure 1.1 P form and biological effectiveness in water environment
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Figure 1.2 the change of erhai lake water total phosphorus in May 2009-April 2010
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Figure 2.1 erhai lake sediment sample point distribution
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Figure 2.2 P form sediment classification extraction flow chart
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Figure 2.3 organophosphorus classification method
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Figure 2.4 different particle size component of the TP content distribution
MEETLE L, ARAKZASH TP SBEFHE, 2RHSREASRE,
MERIRZ, WRERDHES, SKITPFREATRYHEREL. HTAR
FRSBRYEAT RN RERNRE, HiBHRRNSE, BBk

13

&% (mg/kg)




B 2E BRERENBYAFENCHN PRESRARIT

F RS R BOR R M g H R EBIZEE S, BTLL, SBURLAT & HLBIR
B, SREE BB
2.2.1.2 NH4CI-P 9 H4F{E

HIE R BRI AR R4 NHCL-P & B0 R BT &t LR 2.5, HAE
BRI TEE N 2.08~4.49mg/kg, THMEN 2.88mgke; FERMANTTE
ATTEEN 1.12~321mgkg, FIMER 1.96mgke; ERBRAD T HFENAT
B % 0.80~321mgke, FHMEN 240mgke; ERRL N+ & B Fifi BN
2.41~4.65mg/kg, FIME K 3.27Tme/kg. NH,CL-P (5 BBERI ELBIAE 1% 019

o0&

& SR
B
o

BEER (mg/kg)

E5 S OSU E TITI
E4 N NN R
MMV

I

_ Y
o IS %
&&&&mmmmmmmmmm" :zz

w&&&&@mwmwmww

0% 20% 40% 60% 80% 100%
RERLENHACI-PHI A E L

i 2.5 NH,CI-P 7E /R R4 43 7 ) & B 4340 B B o EL B
Figure 2.5 NH,CI-P in different components of the content and distribution proportion
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28 BREREIRYARRRMAN T RESRAERHE

NH,CL-P E AR T AR L. BE, EHERYS, BEIRYREER

g, HHPUR. N, PRSERMZ EA. BEEEERHE, NHC-P EER

TEE LR E1 AUKIRBIRAL R E3 AR AR B UM E, K

fi SRR R 2 RO & BB AR . X ARER TS E MK RIZ5) B S 2 .
SR 4B ABER TS Y h BUE KM 4, R oT LA BTk

VIR LSRRI

2.2.1.3 BD-P £ %43HE

HAFRZVRYAFRARA S BD-P & &5 KT & Hofl 1A 2.6.

a s
L D3
N T
o R

0 100 0 0 40 500 600 700

BD-P it (mg/kg)

E5 , S\

E4 | S\ I

E3 | O

E2 _ OO ows

El - \\\\\\\\\\\\\\\\\\\\IIIIIIIIIIIIIIIIIIIIH

0% 20% | 40% 60% 80% 100%

A8 ke 48 B 45 BD-PTI 43 LW
i 2.6 BD-P 2= AR 43 1) & & 5 A B oy LAl
Figure 2.6 BD-P in the different components of the content and distribution proportion
HAEFHEF R TEE N 89.7~158.65mg/kg, FH{EN 123.09mg/kg; 70X
RIL 7 o5 B iE A 133.81~243.78me/kg, FXME N 168.17mg/ke; EMES
FIEH > & B HVER A 113.01~153.89mg/kg, FIE N 132.40mgkg; TERDHR
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B2E ERREERYAERBA N PR SRR

P EENHTIEN 104.21~159.50mg/kg, F-¥9{E K 138.34mg/kg. BD-P & &
B ELBIZE 14%~17%2Z 18]
R REE DL EHE SHEMEART IR EURRARAEY)
B’Jﬁ#ﬂ% BER TR L ERET RIS N FER R, xR B EE
REERERER. NZESH0 EXE, HEPHNABKEESYE SRS
gﬁm, XRFEAEX BRI IRS (Fe) &, WM T /KEPHIKEKBE:
HELESERD. WA LRE, SREEYE BN GRS
Wor>RE s >Hnbh, BREENAK.

2.2.1.4 NaOH-1p S % 454E

EHE R B IR A R4 4 NaOH-rp & B M KT 5 el B 2.7, B
ERE A Hi VS b 42.05~256.41mg/kg, “FHIME A 146.26mg/kg; TERTKIA S+
S BHTEEN 156.37~360.57Tmg/kg, FIME N 277.73me/kg: TERMAPAIA S
SEAHTEE R 38.08~356.56mg/kg, FIHME A 183.12mgkg: VAL TTE
AV K 38.08~244.44mg/kg, FIME 4 132.65mg/kg. NaOH-rp iy BBk ELA
1E 16%~29% 1],

2

L § i
B
k7

0 200 400 600 800 1,000 1,200
NaOH-rp% H (mg/kg)
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E5 | N\
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£ | SIS
g : N\
o s e s ook

AR B 5 NaOH-rp E 43 Lt

K 2.7 NaOH-rp ZEAN 4143 1 (¥ &4 A R B oy e 45l
Figure 2.7 NaOH-rp in different components of the content and distribution proportion

NaOH A LHBE R BENDE S, EHEERREEHTIRY
PR 8 EEERTAPRBRE. NTHIRE, KEENDE S
EHET X ARG 5, ARBEHBEA 3 %, X&HT KR
R R R I IR T R, HBRHETR. N HRE,
KREEANDEESBIERRAS T RES, HPNANTRZ, BRAST
B, HHHEREWKEENDEEERIGNEERE.

2.2.1.5 NaOH-nrp £ #4$E

HERBETIRY AR R4 5 NaOH-nrp 48 AT 5 He o R 2.8, 3
EREMT RS HEEN 64.11~102.21mg/ke, FHME N 82.14mg/kg: TERERIZE 5
TEEAATEE N 122.19~220.52mgkg, FEIME N 169.53mg/ke; EMBHRILES
TS BT 80.17~146.23mg/kg, FHME K 102.59mg/kg; FERPRILA 44
B ATEE A 88.15~120.23mg/kg, FIME N 100.59mg/kg. NaOH-nrp (7 BB
ELBITE 11%~17%2. 18]
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OA%V 26% 40% 60% 80% 100%
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2.8 NaOH-nrp /N4 43 i) & B 5040 B o EL
Figure 2.8 NaOH-nrp in different components of the content and distribution proportion
NaOH $EHBUAE HUBEREL T K #05A HUBE, =T DURISRARE RAL A HLBE RS £
AR B . W8] E3KE , NaOH R IAH VUBEEE - FORS 0= T m #E AL
WAL L 3KF , NaOH $RINAH MIBLERS R4 4 b & BB, DR P I,
B PR

2.2.1.6 HCI-P 9 #434E

EHEE BB A RIRAZ4 5 HCL-P & 804 R BT 7 He il LB 2.9. HAERR
BRI A TE L 0 142.15~286.5Tmg/kg, FHIME N 245.63mg/kg: TERTKIA ST+
A B ARTEE N 110.17~232.55me/kg, FHIME R 149.90mgkg: TEM BRI S+
A BAFTEE N 138.22-312.59mg/kg, FHEH 234.83mgkg; FERRIA S &
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B2E BRERENBYARRLL ) PRE ST

BTN 174.35~312.56mg/kg, FIIME R 243.66mg/kg. HCI-P 5 B BEHILL
BITE 16%~30%2 18] .

ul]
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o
0 200 400 606 806 1,000 1,200

HCO-PE & (mg/kg)
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HO-PYE AN [ R 4R o 7 o5 B 77 43 bk

Bl 2.9 HCI-P #ERFE 2 8 & 240 R BT b5 Ho s

Figure 2.9 HCI-P in different components of the content and distribution proportion

HCl AR EERTIBYIT 5 B4R A NS S &AW, HER TS
RARBEHE, U CaCOs & BEE, YURMFHI CaCOs T B K 44 %
Bih, HAREREEMHE- B, RERHEUNERES, BEHRBK
Fio EWMEBHSNNER EXE, EBKZT. PHTABERRD, 2
WX GRILPAR. WHELERE, BERARBHMMERERRK, L35
WAL S BRE, MTSMEERPRaAs+&ERS, XRiFSHEER
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B2 E ERRERYARRALS PRI ERERT
2.2.1.7 Res-P S H4F4E

ERBTRREHBIAY TN EERELS, XBIBHEFRYERE
Bih REBREN, TOENRFRSERRK—BREEFIR. HERERY
ResP A ERBEAESHAE 210. RERBEPH O MTEEHA
96.10~220.44mg/kg, FHIMEN 16830mgke; FERFAS T EESMEEH N
148.23~228.54mg/kg, FHMER 181.16mgkg: ERBR A S HEEMMTEEN
96.21~316.53mg/kg, FHME N 209.98mgke; EWRAHN T EESMIEE A
116.23~288.48mg/kg, FIIME A4 185.95mg/kg. HCI-P & SBEHILLBIFE 22% 7 F

R
®
N
uR:7 ok
0 200 400 600 800 1, 000
Res-P& & (mg/kg)
E5 N A
E4 , &\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“ﬂIIIIIIIIIIIIIIIIIIIIIlIII
B3 SN et
| S HE
E2 ‘ !IIIlIII||IIIIIIIIIllIIIIIIIIII DRBK
E1 | OV
0% 26% 40% 66% 80% 10;0%

Res-P7E AR 14 4 o T 5 B9 TT 43 EL
& 2.10 HCI-P ZEARRH S S B2 KA S ELH

Figure 2.10 HCI-P in different components of the content and distribution proportion

B R SHRE, HELHAERD, BRERIAETEXE, A
BAGRE, WRASTRDRAS FEUBSERS, DRASTITERD.
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F2E  ERREBRIARR U R SR
2.2.2 HBMRYBENBRESIH LR
222.1 7&M P, TRHHE
HBREVBRYARRAENENE P KT S ESH LA 2.11. EH
P, REVIBA S P BIERNA S, RERENEYEYE, Kb THBmneE

HEEEMN 8% AL, ERX-HOBEEANHERTRLN, A5
8%~10%.

Es SN
o [T S
B [ ST olfF
AT s *E#ﬂ
R [ SN ohBR
mEbH
a [ 7] S\
0] 100 200 300 400
5P, &R (mg/kg)
N SN
e T SSY
- —— - e m— \\\\ \ N N DE#
e [ W
\ - \\\\ e, N 9
2 [T SR '2 *; w
; : L]
o [ S g
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EEP, PUMERER (me/kg)

2.1 G P R E AT RSB A
Figure 2.11 activity Po and enzyme phosphate-solubilizing content
JREEFRIEYE P TG 57.86~77.87Tme/kg, FHHME N 66.74mgkg,
ATESMATEAE 36.09~67.04mg/kg Z 1], % 51.03mg/ke; KL IEN P, &
ENMEEHA 62.76~127.15mgkg, FIEH 84.87mgke, H o ol BMm B
51.49~69.52mg/kg Z I8, ¥4 57.70mg/kg; MEPRANF RN P, S EH T
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B2E ERREEYARRLSAL PRESRERE

B% 56.67~78.10mg/kg, FHMEN 66.53mg/kg HAATEEBEA 30.90~64.46mg/kg
2 18], Fh 52.05meg/kg; BRI 4 HTEN P, S B TEE A 64.04~81.83mg/ke,
SESME R 71.32mgkg, H P ATEBAERETE 46.37~69.57Tmg/kg, FIIH 54.62mg/kg.

NE N RE, HELMRMAESEYE P, TER THMXE, WT#HRE
Mg HAMTERN S ERE: NS KE, B P SEERNTSERS,
HRBRPRIAE S, MRTED, WTEHERSENE P, A B RE 2
2222 HiE P S HHE

HEREVNBRYRRBZES HEY P, K ATEABE S BN LE 2.12. F
EN P, REVIBE AP RIERIE S, BE—EWEYERNE, K kg
B SFIREMN 60%4A4, X—ROBEEENBEATESN, G2 S1%A
1o BRI EYE P, i TE S 237.62~405.27mg/kg, FIMEA 336.31mg/ke,
b AT RHR R 165.90~271.89mg/kg Z 18], 34 216.70mg/kg: KRS+ HI
hiENE P, A B AITEE N 397.36~718.98mg/kg, FIIME K 507.86mg/ke, HH A
RARBETE 210.87~362.49mgkg Z 1), F4% 292.15mg/kg: BEPRIA 4 H P
VE P, & B A a4 270.56~844.39mg/kg, FHE K 450.76meg/kg Forh T B
75 142.48~293.34mg/kg Z 7], FH1K 219.26mg/kg; BRI PR FEN P, AR
AATEE N 289.44~471.30mg/kg, FIIME A 373.79mgke, HF T B AR B
162.06~281.23mgkg, “F3JA 228.04mg/kg.

NERSHRE, FENE P, RETHERABERTHEER, LHEK:
WEBAARIRE, FEY P, RET MR A BN ST &E, RONAS
FkZ, WA ED,

e [ IS

B N nf#

3 S -
S - oHPR

: i oA

er [ RN

0 500 1,000 1,500 2,000 2,500
higtee, AR (mg/kgd
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figure 2.12 mid-activity Po and enzyme phosphate-solubilizing content

2223 EFEM P, D HUSE

HERBETRYARRRHNEEE P RATMAENS &S24 LA 2.13.
EHE P, RENBA S PEAFERNAS, EPHRERK EPTHEBROE
GEIBER 30%AA, X—HoBSEENBEEN 40%Lh. ERETRHTIE
WA P A ATEE A 134.71~354.59mg/kg, FIIME R 280.26mg/ke, A EEAEBE
1F 44.74~112.04mg/kg 2 18], F¥K 73.97mg/ke; Kk 2 FHIEENE P, 2 ES
A 233.91~688.25mgkg, FIE K 459.36mgkg, H P o BEMBLAE
87.18~254.69mg/kg 2. 18], F¥h 171.08mg/kg; MEPRIA ST HFEFIEYE P, &
BENMTEEA 201.86~457.87Tmg/kg, FIME A 318.21mgkg H vl By iR B 7E
46.31~213.52mg/kg 2 [a), F¥5H 122.21mgkg; BPRIA S EHTEN P, 5 &S
Ml N 172.31~335.07mg/kg, FIEA 273.63mgkg, F AT B MR B AE
17.73~167.52mg/kg, “F¥% 81.18mg/kg.

MZ [ HRE, AEEHE P, RAAB#ERSEHE U B, LK
WX BRAR: WK ARE, FEEN P, R OTESAERE S B E R K TR
K, MHAsPEERR, PHASTTERK.
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Figure 2.13 the non-activity Po and enzyme phosphate-solubilizing content

2.3 IhE

(1) 2010 £ 10 AREREEREIRY TP & BHMFEHLH KT,
HRASTEBES. BT NHC-P ERRASTSERRm2IS, HATHBE
SEA SRR S P EERE, HENHLC-P R EEEBNAZ 1%,
Bt AR 72 36 AL B A B AP A AE R AT B RS

(2) HERZREYTENR G5 P, G P, JEiEM P KILTTES
AR R R A S B S, MERASF IR, PHASTRIK. HEBR
SRR 8~10%, TEMEBEN S0%ENE M EERE; T IEHEBRANBIEA S
BEMAS, ST 51%, PIEHBEN 60%2 B JEENRERHER
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BRI ENBRA S LERKIRS, SEENBREN 40%, LF 30%
Je s TR RS
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B3 F HBURYH BT AR T

F3E HBARYANEET KHIE

AR HEREARYTHNEERS, HIBEV LIETREIE
BB LB AR, W SBHEERWY . HkE DERFARY P HB%
EF LT RRUSE, XN TRNTHERFRYTEIBEHEEEF
HIERALE, RENMERERAEERE L.

3.1 #RERHZE
3.1.1 HRXE

WRYE T EASRET R B R 5, EREELWPRES BREK A 250
BT EREKN B R, RETERRERRE 2011 4 3 A4 0~10cm REFIRY, F
RO SIZRNEH RETHREN, WHLREAGTER, HELR,
FH. REEAWE 3.1 . A AL TUIRSEELRASN, KAREY+E
MRS BFEMRS BRI B AL TRTNEMEME, BIEamEIRD.

EES !
B 3.1 LB R AR

Figure 3.1 organic phosphate research sample figure
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$3E BRIRYA NG LR

3.1.2 TR AZ

IGHHE 3 A4 2145000 O34 RUTRRYIRE A, BRFRIG, BN 25g, K/t
10:1 BN pH 4 2. 6. 12 MIRRBEY . H B (Omg/L. S0mg/L. 100mg/L.
200mg/L), ETRE=MMETREAEZM TR (RES, HOBREH, #5%
FN 25°C BB, FAERFEE 1R 3K 6 K. 10K, 14 K.
17 KRB BRG] BB K ) pH #1 Eh; AT L 50 E B Kk
FIE L BB AR &L S AR SR A B Ui o s s %,
P 9 7 Y 0 7K o Y T AR RS

32 ZR5i1i8
3.2.1 522 pH TR

1) B EH AR pH % pH K721

IR pH ¥ RITTR I 77 8 F pH AL 0 3.2 B, MBS LA
A A S=MAR pH B H pH 28 B S8 KRE WD, BAREET LS.
Hrp pH=2 VA S I AR 05 B ¥k E R0E 78, T BEEMAB G 1
%:?E%i& pH MLEX 6.43, X2 HAHME B TH K RBIE, MRS BR N

- pH=6 MEWESTIRMREE—EZ /G, RIRpHZER 752, HE—HE
7 @J 8 ZIBFRE. A pH=12 WHBMTTARY B LR 18, BE 18] (360,
pH BH#TEK, BRI 715,

AR A FlpHES L P pHAZ AL 1 2

11

10

pH

[=)] ~N 0 W

e D12
= pH6
#~-pH12

0 b 10 15 20
Bt (XK)
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B A FlpHB i pHAR AL 1 4%
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) R — e
R R e ———— e ——ph2
'-& 8 - B VI S— ]
6 e pH12
4 -
0 S 10 15 20

BienE (X
32 KR pH ¥ pH 22 ik ik
Figure 3.2 different pH solution pH change curve

5 A # pH KIEZUARR, B SRR pH B#F K pH ZUAXFE. ¥R
pH2 BT T pH S RIMIRET BE, S8 LA BHIREE 7.8 HIN
pH6 WA pH —ERETE 7.8~7.9 Z[8l; YN pHI2 KT H
pH LG TR, B hiFRat M ERE, pH A BARE, ERED THiE
#KE, pHNZIRESE 8.0 LA

M AL B A AR pH WA TR pH ZUMERE, A pH #
WA pH KB E AR, ARSI Zriie ) 55R, H
25t 18 REETIE], pH BEATRELE 7~8 Z[H.

2) BFRLREP AR AR pH A

IR RS R AR L R pH AW 3.3 B,

A 5 TR VR pHAZ AL HE 2%

8.4

——ZH
- 50mg/L
100mg/L
mmgenee 200Mg/L
0 5 10 15 20
BFewtE (K
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B AN [ BT HE i pH R L

4=

- 50mg/L
100mg/L

——200mg/L

0 5 10 15 20
BN E (X)

# 3.3 AREEREEE T pH BL &M
Figure 3.3 different glucose solution pH change in the graph

SRR pH ##TH pH ZUAHLE, FNARREEEERBTRYT pH
BB R A RIEEFE, RAERMEEENZ GRAT pH £I0H &8
& EAERE TRELE T PHNSR, BUHEEE 7.5¢02 ZH., HMEEE
KRS RUERH BB FTRAG/IMELT, BEREE 1344, HHMER
DU EFE RN, pH R E KEBIER .

B AT RN ARG LN T A TRE LA N ES . LhE
HESEN Somg/L VTR E A4 pH ERMA — 4, 100mg/L 1 200mg/L
AT AAK. ERT 200mg/L 444, Hfbd pH HBUTEEERL, LK
Eo X AR A HUREMRLIE F MW T ARSI S 1 pH.

3.2.2 #EFidED Eh HTH

D) $EFE PR pH ¥ Eh #2354k,

AR pH #7408 3.4 FiR.

TR EACE R B AL B EAR, BRTFUURNE M b E A A L B ARG
FXTABE, — AR B AR R R H R R F A AT W R . ISR
R FERES: (1) ARMESE. Q) TESAIRE. 3) &
EMRAEERBER. (1) ARYT5IRIOEIRS RS,

A FAF pH % Eh MRS EREEAGETRE, FTRIEE R
WG, THNEE pH MFHE, Eh M/, BIEREABNREES
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B3E HHIRYEHBT LR

HF, RYLEREREYE, X5HEE KT TR S,

B AR pH B#+ Eh Bl 5 A 5 ZAARF S, —REEFIPE T
EEH EFERE, EFEEE 15~30mv A%, —REFPEE S MEER L
FF, S 5~20mv 2 [i); =RJEMIRE MG EE-45~70my Z 18], BIEX
F A £-160~-200mv H976H. ERXMHARKER, FERS A BRAZRAEA
MRS BHAREX, A SENRSERT B A, Bl A AXENEIRES

R A RIBRE, EAEMNERBADREME.

Eh{mv)

Eh(mv)

A5 AR FlpHIE R PERE L 1 4

150
100
50
0 -
-50 20 g pH2
-100 il DHG
4150 - i pH12
-250
RIS (d)
B/ [l pHIF RERRAL
80 :
e DH2
20 —gg-pHo
s pH12

B 3.4 AN pH %W Eh 4L 14
Figure 3.4 different pH solution curve of Eh

2) HEFFE R A FEE AR Eh (221
TR INR VR BER TR L VAR B FR i A2 R Eh 2GS 3.5 BT
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A RS I TRE BE v P ER R AL £
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-150 e 2 00 M/ L
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-250 —
¥ FeatfE] (d)
) \ﬁ\
B A R AR R ENE AL
100 :
50 i ;
~ 0 -f-ﬁa
> s
E _ 20 —f@=50mg/L
£ S50 100mg/L
e 200mMg /L
-100 .

0 BB E (F)

K 3.5 AREEFEHAT Eh Btk

Figure 3.5 different Eh curve in glucose solution

BA A RUBEYHEIRSBRE, BSNARKEEEESBOTIRY+
Eh FIXFIAK, BUEHGHE, FERIETHREETRE. 5 A SRY
HAVRERAR, B AHNREERK, FERNARKESEEEEE,
Eh &4 T AR, (KK E MBS BT IRY Eh MEWAHE, BER
WER) (200mg/L) HAEBRBAHIE Eh I FFERE. Bidx A, B HAK
SR, TSI HENUR S B&EWE Eh FRL, SAEVURASRE Eh TR,
fETUARY) AL ) TR P R

3.2.3 1EFi3i2 4 SRP Tk
1) BB AR pH % SRP 21K
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R INR I pH YW RO B F 7 R SRP 254K 3.6 BT«
AR AN [ElpHZ A4 SRPAR 1L,

0.12 -
01 N
& 008 - 3 Dph2
W 006 - | | \ B pH6
N/
g 0.04 - SpH12
o0 -
O H
1 8
W E (X)
— AN
B 5 AN [RIpHIA HISRPAZ AL,
3 .
25
;é: 15 OpH2
E 1 § mpHG
| L SpH12
04 N
1 6 10 14 18
BFEHEE (X)

B 3.6 A pH %+ SRP &4k
Figure 3.6 SRP changes in different pH solution

5t A. B FARATEMERRER LTI, RITRARE B AfFEe—K
YERUEE, ENBEE pH MF A, BEOBBEMA: A £ SRP AR, dit
BATAY, pH X PR L R CR 1w e LIS BRURE 4 &,
LEHRA BB, pH X Al AR SRR E.

2) BFEARP AR SRP 9221

VRN R B R A R R TR i 9 id 2 oF SRP 22 3.7 B
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A ) 9% B %1 %69 B VA B SRPZE A, i 42
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0.14 _ o%a
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E 01 1 §S0mg/L
W o008 Y B100mg/lL
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w 00° 1 ©200mg/L
4 0.04
0.02
4]
pr— N, A
B LA [ BE %61 2 BB 4 T SRPAZ AL,
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A~ 006 -
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~ 003 - B50me/L
. 5100mg/!
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K 3.7 AREREHE RS E T SRP &L

Figure 3.7 SRP changes in different concentration of glucose solution

Bid Xt A B B SRP AEIMZRWAIL, A 2 SRP B B EBERINHE
PR, 1 B & SRP MBRE SHEBKERRAHE, HLM
Hah 2 SRP B 0 B A VI 0 20 % VK B A0 384 I 7 ok

Hitk, WAVBHER: A AUIBY+ SRP BRESHIRXANE, BF
L& BREB(EdE SRP FIBEG B Ui+ SRP BES pH XA E, &
pH ERES {2 SRP FIRE L.

3.2.4 133125 DOP T
1) HEFFEFEF AN pH ¥ DOP 11284k,
IRINAF pH WYY FRit #2 5 DOP &1kt fd 3.8 Fiaw.
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A 5 A FlpHA&4HDOPER A, Bl 2%
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5 0.14 ‘
®o12
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¥ 08
W 006 -
®o0s
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OpH2
BoHG
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A (KD

B A [ElpH44-DOPAR 4L H1 2%

OpH2

BpHE

AR (BT
o

SpH12
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Bnm (X

3.8 [ pH ¥+ DOP A&k
Figure 3.8 DOP changes in different pH solution

5t A. B B AR pH ¥ H DOP &R AT H R, FATRIL, DOP BJK
BEEEE B RAMINTH K, B SRBREHEXT A K, TWHB ST pH
BRI A SBE, B A DOP 7E pH12 SR B E £ pH6 F 1/ 20 & A
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Figure 3.9 DOP change in different glucose solution
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Figure 3.10 changes of enzyme phosphate-solubilizing in different pH solution
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Figure 3.11 change of the phosphate-solubilizing enzymes in different concentration of glucose
solution
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Figure 3.12 change of enzyme DOP phosphate-solubilizing proportion in different pH solution
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Figure 3.13 enzyme phosphate-solubilizing proportion of DOP in different glucose solution
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Figure 3.14 change of microbial phosphorus in adding different pH solution
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4]



B3E  EEUURYHE BT ST

A. BEAZ AT HAEBEETRE, HAMEMEREREFLRE
OIS A B B 200me/L EEBEA P REYIBES B RIIRE R,
PLEATE 200me/L HEBER P A DA K BN MEMER &R A 5 S0mg/L
AERHAMAYB S B MBESR/D, B A% 100mg/L HARAMEDBES
BDKEERD, THXBAE LT G R KBEEE /D, YR
ELHEE RS ALK,

3.3 IhE

(1) pH AENFRIIRYYT LB ZmANBERNEERE, AR
pH SO Y) pH B AL BAF, RPN RS R RE a1 &5,
T HZ 18 KEetlal, pH BEARREAE 7~8 28] ARIKRERMBEEBEER D pH
T HEREEREKERSEM, pH M2 EHBK. Eh WU SHERT pHINEE
MEEEKRELEHENXR, pH 8, Eh /D, AEBEKREE-EEENE
50 Eh FHE, A&k SRR EREL & & Eh K.

(2) pH AN S BRI S BB A EEREW. Bl
T WEEASHNIAYTRNBRES pH XBAX, HERSFVREEEY
BHXR, WEESIMEREEIENSE N, BOBREMEZEM: AR
WRERR ST BRI E X pH R E R, BE& pH RN, BER
BREDBBK, FRERMAEEEKEE—EEEANTTLUEHBORR, M
VK B I R B U A B B R

(3) WNIEERERIRER T, ARG LR B>, HEid
MESHEHENKERIEL, BIMEERNEREBRERER, BEDBREZ W
o BN pH SEHBEIRE ST, BBV pH BB KT M A Dy we L 3 57 B
%, WnEAL pH W R KR A YIBEEA S4%LL LRI .

42



F4E ERRYBRRER NN TR

F4F HEBETRYBRBHEENHZEWL

EWHEEFGETE, BYARRR -EREBXRENRE, il
BEHE o Tk T /DB IR ST, RS ORI AR R UAR Y 2 TR B9 4 R
RHFRIE AT NN T 8. AEEERYBERE B = 2 R E
TRUN FHEXFHAREERHEAEERNE X,

4.1 R EHZE
411 ERRE

KA &ERN 12cm & FUERVE K B & AT R RS X EHE
2 17 AN BEA AN ERREE, BT BT LB KA AW, RE
SHEREASRREFRHERE RS, SRR ERATRR. HIIRERE
Je/K A 3em B EBK, B2 RRE 2cm HITEKFREARITARYIR T TEHER
LIHEREES, BIRRTE.

258750 +

25°40" -

B 4.1 SRR OEE R E

Figure 4.1 phosphorus release flux sampling figure
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42 R 511t
4.2.1 B 17 N ERIKEEERSISE

BT 1988 FF] 2009 FH) LBKF BT, HEKERE
Z5E (IN), BBESE (TP), pH BF X EH/FEHMEDR, KENLERE
B (CODwmy) FHE, EHHRE(SD)F M. 2009-2010 i, HEAROAFINRK
F, KR THREHEE, FHAMKEEYBRUTE, FRRERNES, HE
HPEFRREERNET, DRTEEFMUYINE. BEHEKRFGEFTRE
RIFRX A, WX 4.1 Fn, HEEKAEddbmE, HEEK, TN, TP,
DTP H 2 M(EEY, BHESEM, SEEKERRNAHE B

& 4.1 KA RUK B EA KR
Table 4.1 sample point water basic data
SR mm o wm PEE TER gemes mam e
Number TN(mg/L) TP(mg/L) DTP(mg/L) SRP(mg/L) CODyy(mg/L) Depth(m) DO(mg/L)
EO01 0.82 0.0515 0.0200 0.0020 4.62 1.10 7.62
E02 0.82 0.0258 0.0103 0.0020 4.80 2.00 7.46
E03 0.71 0.0258 0.0103 0.0020 4.88 1.30 7.36
E04 0.99 0.0258 0.0198 0.0172 4.36 1.00 7.18
E05 0.75 0.0361 0.0196 0.0010 4.55 1.45 8.42
E06 0.56 0.0309 0.0199 0.0030 4.45 1.30 6.93
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E07 0.70 0.0206 0.0158 0.0030 5.00 1.30 7.37
EO8 0.31 0.0412 0.0155 0.0030 4.18 1.80 7.06
E09 0.66 0.0515 0.0103 0.0071 4.09 1.50 7.23
E10 0.65 0.0258 0.0052 0.0040 391 1.70 6.98
Ell 0.64 0.0258 0.0199 0.0010 4.45 1.50 6.96
E12 0.60 0.0464 0.0103 0.0010 4.64 1.40 6.98
E13 0.48 0.0155 0.0158 0.0020 4.45 1.30 6.97
El4 0.55 0.0567 0.0052 0.0040 4.64 1.60 6.39
E15 0.39 0.0155 0.0154 0.0020 4.73 1.40 6.28
E16 0.68 0.0206 0.0156 0.0061 5.00 1.50 6.32
E17 0.62 0.0052 0.0052 0.0010 5.00 1.60 6.40
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Figure 4.2 erhai lake flow simulated pictures (left is wind drift, right is stimulation flow)
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Figure 4.4 phosphorus release of 17 point rate in summer
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