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Characteristics of Organic Phosphorus Fractions in the Sediments of the Black

Water Aggregation in Lake Taihu
DONG Dan-ping', ZHANG Ting-xi'*’", ZHANG Ding-yu', WANG Qiao-yun', LI De-fang', WANG
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Abstract: Potential release of phosphorus in lake sediments depends largely on the fractions and distribution of organic phosphorus.
MaoDu was chosen as the research area in the west of Lake Taihu. The chemical forms of the surface sediments were investigated by the
Ivannoff extraction methods. The results showed that the main organic phosphorus form of sediments at different sampling places was
humic acid-OP. It accounted for 35% of the total organic phosphorus. Horizontal distribution: Total organic phosphorus content from
the shore to the middle of total showed a trend of rising after decline; vertical distribution: Total organic phosphorus content was the
lowest in 2-6 cm and the highest in 4-8 ecm. Various phosphorus content followed the order of humic acid-OP > residual-OP > HCI-OP
> fulvic acid-OP; the relative content of NaHCO,-OP in the total organic phosphorus content showed a trend of rising followed by
reduction and then rising again from the shore to the middle, cyanobacteria residue deposition increased the content of NaHCO,-OP in
sediment. Contents of NaHCO,-OP and humic acid-OP both first reduced, then increased and finally reduced in the vertical
distribution, the content of NaHCO,-OP was the lowest in 4-6 c¢m and humic acid-OP was the highest in 4-8 cm. HCI-OP and fulvic-
OP decreased with increasing depth in the vertical distribution. The content of residual-OP showed stable tendency in the vertical
direction and was about 45 wg-g~'. Labile OP and pH, DO, the depth of water were significantly negatively correlated, OM and
NaOH-Pi were significantly correlated with total organic phosphorus, labile OP, moderately labile OP and nonlabile OP. Three
components of organic phosphorus had bio-availability and played an important role in lake eutrophication. The increase of the content
of labile OP might promote the black water aggregation (BWA) in cyanobacteria accumulation.

Key words: Lake Taihu; black water aggregation (BWA) ; sediment; organic phosphorus; form; distribution
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Table 1 ~ Geographic and limnological features of lake in sampling sites of MDG
o Atk il K EWE oH DO | Eh EETE'F$7 RS

/C /m /m /mg-L /mV /uS+em ™! /m
MDG-01 N 31°24'40. 86"; E 120°0'37.44" 7.70 1. 10 0.20 7.97 8.44 21.60 643 27
MDG-02 N 31°24'39.9";  E 120°0'37. 80" 6.30 0.76 0 7.45 1.35 -369.20 736 55
MDG-03 N 31°24'39.12"; E 120°0'37. 86" 7.20 1.93 0.20 8.00 10. 48 — 638 75
MDG-04 N 31°24'36.12"; E 120°0'24'42" 7.30 1.90 0.40 8.04 10. 03 -170.50 638 213
MDG-05 N 31°24'34.14"; E 120°0'44.22" 6. 80 2.0 0.40 8.18 10. 20 -67.80 638 300
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Table 2 Extraction procedure of organic phosphorus fractions using Ivanoff method

A& FHl S AR I
A BB NaHCO,-OP LRI 0.5 mol-L~" NaHCO; , R ¥% B5.0r , I 22 JCHLBS 5 BBl , 2 (5 1 R ik iR S 4 E DL
, , NaHCO, $2BUR BIF% A 1.0 mol-L =" HCI, ¥R 8.0, L W Wi 2 THLBE 5 8wk, 251
A HCI-0P } ’ ’ ’
AR EATIL By S AT DL
SRR A OP HC USSR AN 0.5 mol+L =" NaOH #1355 #.0, 775 NaOH $2HUHL  NaOH $RIGH T
R R HCL i pH £ 0. 2 JFEL0, SRR TITE , W8 JCHLBE 5 B, 25060 & B4 A 8 Atk
AT A P AR LE &S OP NaOH |5 LIS 5 & B IRAS & S W2E I BRL & 5 A ILek
TR A OP NaOH VA VAR UG MR B X152, FEANA 1.0 mol -1 ~" H, S0, , R85 .0, LI Bl , Bl
” BRI A DLW
EHE L 100 pg-g .
3 BR5HH e
3.2 AHLBE 3 FheH oY & AR
3.1 SRR 8 A A R BEBTIRY A VB LSS A VLS

oA LA 3, 5 A RS R R T 1] R
WA O HES . B B MLBE S & Ko A
FRIE R B i R 3 1) R 0 ot A AL &
WA, B O B 05 A5 S AT ML
SEIGIN, 5% s A7 B b A DL H e B
THK. TEREE PR R 3 A s AR 2 DT B
AALBETE B A b KRB B RIS T F R AR
. BEBILDAM EAIBE S EE2 ~4
em 8% 4 ~6 cm FeAlk,4 ~6 cm 5% 6 ~8 em F . TE
55 2 ANHETA DI 207 (MDG-01 ) A LB 7 i e
6 ~8 cm & EEAKAY 2 ~4 em 1T 5 £%, H4y
SAL AT HLIE i oA b e & R R AR

T PEA LB R 3, W3 5 SR HLEE 79. 44% [, HAS
I 21,71 ~99. 44 pg-g ™' 1 34. 12 ~ 488. 46
pegeg AL IEMEAT LB T O BT RN, R
BHLBE 20. 56% , J& PN RIS (0 TEF IR 38 2 16
A BB S A LB BT A i 5 A WEPEA L
WS AE 4.28 ~ 112.58 pg-g ' Z ). 3G LA WL
e HEA MLBE PR e e A 0L T M ML
i AR 32 B PR S A 1A PR R A K S
(A A I A 5 B0, 16 A8 ML B 1 o it S 7Ny
TFAC A Y e L , R AR KRR T
WA MLEE S b S N LB T3 A LR
40. 68% , 5 TH-1 5 25 A A DLBE R FE AR L, KT8



11 FPHSE . KWINZ 5 & XU A IR S 3 AR e 4197
Briitugg!
100 200 300 400 500 600 700
0-2 [ A T T ' !
2~4 I
4-6 T MDGO1
68 [T
8~10
B S LB S i
O Ao S H AT HLBE 5 ik

0-\_2 ENERENENENENENENENENENEY [ m 1"3%&1?&&@&
24 MO0 |11
46 [ T MDG02
6-8 [T
8,_10 SR

5

& 0-2 [ I

B 2-4 [ NI
46 ISISPISPIIG 111111111 TET DT TR AR MDGO03
6-8 [ T
0~2 I
24 [ MDG04
4~ I
6-8 I
0-2 SIS || TR
2-4 s |11 MDGO5
46 ]

E3 OPHM3IMANNEERENTH

Fig. 3 Content and distribution of three OP components

TR s A L EO A A A K, Al RE R T
DU AR S T 0 R 2 A 0 0 A 3 T A
B ARTE VEA MUBESS A6 0 15 A MLBE S P S5 T VA
HLBE . 1) P S ) S M BB A4 % 2 B
iy, He 02 SR A SIS PR HLBE I 2 X0 55 R AR
R B TR FRAR A DCRE I 1 TR i A
AR A 5, DA TOO 5 f e A B8 TS0 DU | o Of 4 il 3
SR AR RERZ (A A T AT VA DB BT 1)

HOPHWEEM2 ~4 em SERMK,F6~8cm FE
e ,NaHCO;-OP 7E 2 ~4 em F i fik,7E4 ~6 cm
i, HCL-OP, & HRZE A4 OP, FRiEA oP
I ALY 6.6% | 5.09% | 9.73% , 5 i iX 3
FRA IR A5 A AIG , 3 EL7 1) 400 T i 3 A e 3
HRAE 25 PRI A BT o 9 T 1t A0 AR A R A &
HR/MRIR Ny . AR 455 OP > NaHCO,-OP > 7%
#1725 OP > HCI-OP > & HRZE A 7% OP.

AR S I A R P A N e b AR TG A AL Friithge”
W3 T B 0 BT 4 SR R A (MDG-05) K40 A | 9 100 200 300 400 300
WL B R T G b B M » o Bmasor it

T v P RA A 8 B, vT BE DR Ry R 0 A PILBE 32 Ok
T8 2 i DR HE T
3.3 BEBS NS AL A VLB S R
ATRFHE

B 01 S AP HLBEIIE S WLIE 4 IR,
PLBEEIRR 45425 OP S 35, NaHCO,-0OP &8 Hk 5%
A OP Fi Il 42 pg-g ™' WIMRZS & OP
Fr B PLEE 57.91% ,NaHCO,-0P |5 A HL#E
15.58% , Wi # 3t 5 G DLW 73. 49% . THERR 25 5

B LG AEOPE i
W ARES & ZBOPE it
m 2R AE0PF it

P /em
F=9
(=3

ST o e o s o]

E4 MDG-01 ZFELS OP HWREREEN
Fig. 4 Content and vertical distribution of OP forms in MDG-01

B 02 RIS R PLBEIE S WL 5 PR,
501 S ARE,02 fHA2LL NaHCO,-0P iy 3, /5 BA



4198 AN 5%

B 37 %

BB 31. 55% , AR OP ¥k Z. NaHCO,-OP Jif
7 LA B 2 5 s A i IR B A A
PR . Hh AR 45 474 OP Fl NaHCO,-OP
FHHFMAMBEEE 4 ~6 cm FTEKM,6 ~8 cm
ThE. BHBRESAE OP T A i e
2~4 em FERMK,6~8 em FERE. NaHCO,-

OP, HCI-OP I ¥ 5[] |- Bl R B 35 g i A1k, 3%

0 20 40 60

B OP H B T B AT, & Ed 42
negeg . BIHIRES A8 OP, HCI-OP | & HERES A&
OP, #R i A& OP 43 il o5 & A AL 1Y 27.72% |
9.22% . 8.29% . 14.92% . RG4S FBEIE T 5 B
i i R B R IE S & B KA IR R,
NaHCO,-OP > B[R4 5 74 OP > 5k i &5 OP > HCI-
OP > & BLRZE A7 OP.

fritngg!

80 100 120 140

O AL EHOP& it
@ #EOPH it

| AL ABOP & it
WSS £ BOP& it
m #ifEAE0PE it

PEIE/em

E5 MDG-02 EFEE OPEEREHN
Fig. 5 Content and vertical distribution of OP forms in MDG-02

BB 03 S FAPLBEIE R WK 6 FiR.
0 ~4 cm Lk NaHCO,-OP i &4 ~8 cm LAFAHHR 45
B 0P N E, RS OP F MM N 52 pgeg™.
BBV B A EAFAEA R () i 3 bl gl
R 454745 OP Ml HCI-OP 3 B 7 [0 Y976 2 ~4 em %
HRAR, SR SS OPIE 4 ~6 cm F R,
HCI-OP 70 ~2 cm 54 ~6 em SR EF AR, W
. NaHCO,-OP % & T F 43 1 2 3055 R 1K 75 7
FEE TE4 ~6 eom FREEML. BHEREAS OP
FEEHFMIES ~6 cm FERRIK,E2 ~4 cm &
. NaHCO,-OP ., #Af{R4S G474 OP, HCI-OP, & H
R4k 4 25 OP, FRf & OP 43 W 5 B A ML Y

21.38% . 20.91% . 20.64% . 9.76% . 17.54% . 7F
2 ~dem HIHLR OP BB HEILF R 0 pg-g ™', AT RER
FRFEPRAE A 3 em ZURYITE KPR FLAL T
MWERZEHR. 0~4 em A& FBEIES & 8 K/
7: NaHCO,-OP > HCI-OP > 5% 25 OP > & HLER 45
B OP > BHIREE A OP,4 ~8 em A& FREIE A
TR/ MR . R 45657 OP > HCI-0P > 5%
2 OP > NaHCO,-OP > & HLRZE 525 OP.

BB 04 S FADLBERTE S WK 7 FiR.
KFEVERE 0 ~6 cm N B ,6 ~8 cm NEYE. 0~6
em PIFRIEZS OP H F,6 ~8 em LLEALHERZ OP My F.
RIS OP S8 N 40 pg-g™',6 ~8 cm BHEKHR

Hrit/ngg!
80 100 120 140 160 180 200
T T T T T T
——
o 0O WAL EROP & it
[@ #HEROPF it

g lem

B ARG AOPE i
MRS A ASOP & it
m FRifE 0P & fit

E6 MDG-03 EMEOPHEBREESH
Fig. 6 Content and vertical distribution of OP forms in MDG-03



11

PP . I S K XU AT IR 25 20 A A 4199

OP & HZE 0 ~6 cm IR OP & & S AN 3
5. HA IR LS A 25 OP MIFR I S OP T B J7 ]
W2 ~4 em FHE M, 7E 6 ~8 cm & & i H.
NaHCO,-OP F1 HCI-OP HE F /- i3 7E 4 ~6 cm & i
BARTE6 ~8 om T, & HREHS OPTE4
~6 cm FEFAK,FE2 ~4 em FEH . NaHCO,-

OP, MR 45 & 75 OP, HCI-OP, & H R 454 &
OP, Bk it & OP 43 4l 5 & A ML#E Y 11.35% |
21.86% . 16.62% . 14.78% . 20. 61% . HIHE4Fhik
TEAS BT 5 1 i 0 5005 0 A Rl I 28 R/ MR
. WIRRSE 575 OP > 5RiEZS OP > HCI-OP > & 1L
R 4544 OP > NaHCO,-OP.

Efitiug-g”

40 50 60 70 80

T /em

4~6

6--8 o 22 o e _— — — — _— —

O WA A HOP& it
HhEROP & fi

| LS G ABOPH it
MIEARLES & BOPE it
m HEEOPF it

E7 MDG-04 EFEEOPHEEBREESNH
Fig. 7 Content and vertical distribution of OP forms in MDG-04

B 05 AL P HLBEIIE A WLIE 8 /K.
DIRR S, 75 OP R RIS OP 2. #fR
25573 OP FI'e BLIRZS 5 4% OP & | J7 ] 434 J6
G THE, BITE 2 ~4 em FEHAK. NaHCO,-OP £l
HCI-OP HE B0 A Je T = BRI SITFE 2 ~4 om &3
. GRIEAS OP F i Bl TR LG i, & s 4%
FRESE  METE 50 pg-g'. NaHCO,-OP | i8R 45
A& OP, HCI-OP, & HRE5A/ A OP, 5RIEA OP 43
M BCA WL R 12.46% . 48.63% . 11.61% .
6.97% | 13.45% . FRYGEFBEIL AT G 1Y it 7341
AL S & & R/MRIR . AR 4568
OP > 5% 2 OP > NaHCO,-OP > HCI-OP > & HLFR %%
A4 OP.

ht/ugg!
50 100 150 200 250 300 350 400
=

EhEROP it
=

| AL ABOP A it
AR S £ BOPH B
4-6 )
| |

m #ifHOPE it
E8 MDG-05 BB OP WEEREHS T
Fig. 8 Content and vertical distribution of OP forms in MDG-05
MR MDG 2R JZ IR 34 5 07 45 PP B IE 25 B
o 4 T T A4 1) 2% R BRI 2535 B R/ INIBURE, AT
VLGNS HH BT A a5 0 A HUBAEIE 285 35 48 RN 32 4

TR HEem
[ 3]
Py

IR ZE 575 OP > FRIE S OP > HCI-OP > & HLiR 4%
A7 OP, i NaHCO,-OP H /5 321 1) A3 18 31 w0 28
il LR o5 A AU 9 o e 43 B IS T I B AR
FET a3

4 it

MDG 9 5 A~ s A 3 1553 A iR 3y 3% 5 2 Ak
I R A WA A 6. BR T3 0 B 4 s,
(MDG-05) , H4x fifir NaHCO,-OP 45 AR5 FH 25 7
FEIFHAE2 ~6 em AL, ATEEEK N0 ~2 cm
A HLBE [ RN P 3R RS, WE 2 ~ 6 om TEVEA
DU — 5 TR S A Wi 1 . K g4k, o) — 7 AR
AR P e e R % % 39 O kT
WYEA VLB ML, 78 4 ~8 em, NaHCO,-OP &
FETF ] B2 DR A Bl TR B 1 0, B Ml AT, T
AU L . ARSI TIERY 8 em AT
NaHCO,-OP & H 4k LRI BB Ry B 5 TR 34
DUBIAL T — A DA, 1 A LB Bl i sl ™ b
S ICHUBSE B R ] K b YL AR S W B T A A
{37 ( MDG-05 ) NaHCO,-OP & 2 J& S i J5 vk 2> 14,
X AT BEFIZ S 0 s B B A O, B I PO
I, R KB A B, 2R 2 2 UE P
ER . MRS &S A IS | B
1 s PR T BE RV A ALBE e e, 2 BE VR Y
W, JUHIE 0 ~2 em RIZAHEHEWER, 6 ~8 ecm 7



4200 AN 5%

B 37 %

I T BB SR R R 0 P 5 3 o e A
b ZZ A ML S P IE A LB & R A
FEARR s, EEA LB S pH, DO, K i3 i
G, HEEEUR A 2 ) 0 A PLBE & . HCL-
OP 5 & BIRZE A OP ARG YEA HLBE KB 2
B 25 TR 1 n o PRI R, T BB PR A
WRERR RS AR HLTT AR HE T b 45 0% VA DL ) 5 6
FETE TR

X B S TUASRAE A MLBE AL 4 5 L b # Ak
SESHGIATH R AT, WL 3, OM 5 B A AL
TEPEA LR . rh AR TR PR AT AL IR TR A ML R
BT B EMEKE R, XY Zhang 55 W58 — 2L,
UEAAA LT HLEE A LK. NaOH-Pi — 45
FAL, Fe 555 A0LW) 8 S EAL D 456 B0, ST
Y- /K SN FE IR S PR T, NaOH-Pi A] LU RS
SR LA IR A K TR ED 5P NaOH-Pi 1]
VT TR ) 2 30 A U T R P gl 0 o 2
AL B — A T2 T B, AR W M A R

B TR HUBE S NaOH-Pi BIHg 35 40 et ]
AP KB SRR B EEAEH. 3R 3
PO BB R RS TR b AT M P S R
TEYEA PS5 NaOH-Pi A, TR T 02 &4
1 H AR IR B A 36 A HLBE 5 NaOH-Pi A5
T, 02 SALAY DO BHE S B /MRS
PR R i A 6 2 R BV H e AR 2, H DO
SR A LS EL AT S A G, BT L 02 S 1Y
TEPEAALBE S =k S, R 02 f i i TE
PL#E 5 NaOH-Pi B A G PE AT BE<s 2 B 52 . 3 A
WL S NaOH-Pi /Y 10 35 AH G Ui W 3% M A5 1L
S AW R A A A S DU AR ) K M AT R e AL
() T A5 R T 4R O MLBE 7E — A5 T Rl e
PR IK A B R 5 i A5 B TR PR ) P AR A ML
BB TG, TR TR JETE R
LB A B M AR SUR SRR E 1,
AT AL S5 3R T YA LB HLA 1 K AR
T 7).

£3 MDG BEMEHEESS OM, NaOH-Pi L% RH"

Table 3 Correlation coefficients between organic phosphorus fractions and organic matter, inorganic

phosphorus extracted by NaOH, et al in MDG sediments

R A LT T AEE YA PLE FETE A BB EA YL WIS & A YL
oM 0.499* 0.452" 0.440° 0.633" " 0.442 =
NaOH-Pi 0.414(0.550") 0.546 " 0.514" 0.669 " 0.515"

pH -0.529" 0.178 0.179 0.053 0. 166

DO -0.539" 0.179 0.088 -0.033 0. 072

KB -0.580" " 0.258 -0.181 -0.301 -0. 181

)n =21 55 NFERER T MDG-06 AL AARKNE; = A+ = 35328 B3RP P <0.05 H1 P <0.01

5 #ig

(1) KIEAVE =802 5 % X B ds UL AR h A AL
BEEASLIHERZS &2 OP &, A NLBE M ER
35% ; H1 LA O ), B LB R SRR AR S
B, e E 1 E A PIEETE 2 ~6 em T EEAK 4
~8 cm F .

(2) VIR FBEIE 8 & 8 /MR . #A
FR45 425 OP > BRI 245 OP > HCI-0P > & R4 &7
OP; Hij a1 [alif1.0r X ZE A, NaHCO,-OP (7 A MLk
AR X B 2 e T e R AR T ok
NaHCO,-OP FIHHBIRES &2 OP e 5 70 A KEUSEIRE
5 TF 5 A, NaHCO,-OP 7E 4 ~ 6 em % I
i%, IR ZE 525 OP 7E 4 ~8 em & &, HCI-OP
e LRES A4 OP T H A0 1 RBUZ KR 1 in
FEFRAC. RIS OP &l By 17 G B ARk AR
ETE4S pg-g A,

(3) BELERZVRY A HLEES pH, DO,
KRR RFE AN, OM | NaOH-Pi 5 BA LB, 1%
A B rP S0 P DL R AR 16 A HLBE R B
TFEMERR. WRARARADIRE I T A L
G 5 i SRAF B WA O, R WD A DL 1L
I BEMHC A TERAERRER , 1 1T 42 BRI 1) 6 A

O BRI A X E 2K | bl RXEAR
LR TR B
S 3k

(1] BN, EXE, SR, 5 ARG R E TR A Rk

PAEPBIEE I I]. hER 2@, 2007, 23(3) .
380-385.
Liang H Q, Wang S R, Jin X C, et al. Study on the organic
phosphorus form & distribution of different particle size fractions
in the different polluted sediments [ J]. Chinese Agricultural
Science Bulletin, 2007, 23(3) . 380-385.

(2] JYHOm, WERKSR, L. PRI IH X T B0 B R i
SLI]. WHARL, 1994, 6(3) : 240-244.

Yin D Q, Qin Q R, Yan H. Effects of environmental factors on



11

PP . I S K XU AT IR 25 20 A A

4201

[3]

[8]

[10]

[11]

release of phosphorus from sediments in Wuli Lake[ J]. Journal
of Lake Sciences, 1994, 6(3) : 240-244.
FE, B, SR, 55 KIILAR TR 0 W) 5 4 A

TS [T].
(6): 756-765.
Yuan X Y, Chen J, Ji FJ, et al. Compositions and the formative
Eastern China [ J ].
Journal of Nanjing University ( Natural Sciences), 2002, 38
(6): 756-765.

WOENE, @, ERL, % OKEIRZTURY B M A
it SRS WA [ ], #1IERLE, 2004, 16(2) : 97-104.
Huang Q H, Wang Z J, Wang D H, et al.
capacity of the surface sediment in the Lake Taihu and risk

B K (A REF), 2002, 38

conditions of sediments in Taihu Lake,

Phosphorus sorption

assessment of phosphorus release[ J|. Journal of Lake Sciences,
2004, 16(2) : 97-104.

Kaiserli A, Voutsa D, Samara C. Phosphorus fractionation in
lake sediments-Lakes Volvi and Koronia, N. Greece [ J].
Chemosphere, 2002, 46(8) . 1147-1155.

SREE, SERUE, TEEAD, A RIK b Y AU A i i 1
WS 25 (0], FEERLE, 2006, 27(8) : 1537-1543.

Zhang L., Fan C X, Wang J J, Space-time dependent
variances of ammonia and phosphorus flux on sediment-water
interface in Lake Taihu[ J]. Environmental Science, 2006, 27
(8): 1537-1543.

Petticrew E L, Arocena J] M. Evaluation of iron-phosphate as a

et al.

source of internal lake phosphorus loadings[ J]. Science of the
Total Environment, 2001, 266(1-3) : 87-93.

Zhou Q X, Gibson C E, Zhu Y M. Evaluation of phosphorus
bioavailability in sediments of three contrasting lakes in China

and the UK[ J]. Chemosphere, 2001, 42(2) ; 221-225.
AT, M, EXE KITH R R K NN RZ TR

WTER SRR BT ST [T]. HUBERF 5T, 2007, 26 (1) 117-
124.
Bu Q Y, Jin X C, Wang S R. Study of the potential

exchangeable phosphorus in sediments of shallow lakes in the
middle and lower Yangize River[]J].
2007, 26(1): 117-124.

Hupfer M, Lewandowski J.
transformation of phosphorus in Lake Arendsee ( Germany )-
Archiv  fiir

Geographical Research,
Retention and early diagenetic

consequences for management strategies [ J J .
Hydrobiologie, 2005, 164(2) ; 143-167.

Reitzel K, Ahlgren J, Gogoll A,
treatment on phosphorus,
lake sediment: a 3'P NMR study[ J]. Water Research, 2006, 40
(4): 647-654.

Reitzel K, Ahlgren J, DeBrabandere H, et al. Degradation rates

et al. Effects of aluminum

carbon, and nitrogen distribution in

of organic phosphorus in lake sediment [ J]. Biogeochemistry,
2007, 82(1): 15-28.

JEAL S, WA, XI/NE. BRYL D TR s i A 2
[J]. WMFFEREERI:, 2001, 20(4) : 21-25.

Hu C Y, Pan J M, Liu X Y. Species of phosphorus in sediments
from Peal River Estuary [ J]. Marine Environmental Science,
2001, 20(4) . 21-25.

HAEE, REPNKS, AR, 5. i IARTIRY) ek i
BRALE R[], VIR, 2002, 20(3) : 416-
420.

Xia X H, Dongye M X, Zhou J M,

et al. Geochemistry and

[15]

[16]

[17]

[18]

[19]

[22]

[23]

[24]

[25]

influence to environment of phosphorus in modern sediment in
Dianchi Lake[ J]. Acta Sedimentologica Sinica, 2002, 20(3) .
416-420.

AT %, EERE, R, . SMT B UUE
AHLBIE R M or s sE (1],
(3): 117-122.

Yu Z F, Wang G X, Qian J L,

RYIbR HEAE
TR RSN, 2013, 29
et al. A research of
characterizing the organic phosphorus from standard sediment
samples by SMT[ J]. Environmental Monitoring in China, 2013,
29(3): 117-122.

Zhang R'Y, Wu F C, Liu C Q, et al. Characteristics of organic
phosphorus fractions in different trophic sediments of lakes from
the middle and lower reaches of Yangize River region and
China [ J].
2008, 152(2) : 366-372.
Yang M, YuJ] W, Li Z L,
Wuxi’s woes[ J]. Science, 2008, 319(5860) ; 158
Wifir Az ORI G R R B 032 " BT[]
FHEER, 2011, 31(4) ; 33-37.

Chen H S. Black water aggregation in Yixing in shore water area
of Taihu Lake[ J].
Resources, 2011, 31(4) ; 33-37.

HIRKSE, ARG, FIRAE, A RUR ST R s Ik« )
2T IR R HOR R S AR ()], BHAEaE AR, 2012, 57
(12) : 1060-1066.

Shen Q S, Shao S G, Wang Z D,
process of algae-induced black bloom in Lake Taihu under

Chinese Science Bulletin, 2012,

Southwestern Plateau, Environmental Pollution,

et al. Taihu Lake not to blame for

JKFIK A

Advances in Science and Technology of Water

et al. Fade and recovery
different wind conditions[ J].
57(12) : 1060-1066.
XU, Bhakok, IR, 45 A% I e JoK 1A X BT
Y Fe, S, P& O HIE AL 1], BREIRL 4, 2009,
30(9) : 2520-2526.

Liu G F, Zhong J C, He J, et al. Effects of black spots of dead-
cyanobacterial mats on Fe-S-P cycling in sediments of Zhushan
Bay, Lake Taihu[J]. Environmental Science, 2009, 30(9) .
2520-2526.

MRS, JEIRBUBE, HSHEE, 5. RIIF IR Bz KT
PrEFERRUGSEL ). WARLS:, 2014, 26(2) : 177-184.
Shen Q S, Zhou Q L, Shao S G,
sediment nutrients release at the submerged plant induced black

bloom area in Lake Taihu[ J]. Journal of Lake Sciences, 2014,

et al. Estimation of in-situ

26(2): 177-184.
BEESE, T AMIKB B2 RILRINBIE (1), ARk
HERE, 2009, 20(3) ; 438-442.

Lu G H, Ma Q. Analysis on the causes of forming black water
cluster in Taihu Lake[ J]. Advances in Water Science, 2009, 20
(3): 438-442.

Ivanoff D B, Reddy K R, Robinson S. Chemical fractionation of
organic phosphorus in selected histosols[ J]. Soil Science, 1998,
163(1) : 36-45.

sk, LR E TR M.
HRRA:, 2000, 12-13.

NG, E2E I, MU, &5 R BB A IBHE S
AR MmN [J]. FRERE 05, 2011, 24 (11) .
1226-1232.

Sun J, Wang S R, Zeng Q R,

of organic phosphorus fractions and influencing factors in surface

Jemt: HEgO R

et al. Distribution characteristics



4202

woooH

2% 37 %

[26]

[27]

(28]

[29]

sediments of Lake Erhai [ J].
Sciences, 2011, 24(11) : 1226-1232.

Tiessen H, Stewart ] W B, Cole C V. Pathways of phosphorus
transformations in soils of differing pedogenesis[ J]. Soil Science
Society of America Journal, 1984, 48(4) . 853-858.

ZEnik, JHRAE, AL, AF. SRR DR A LB
IR RBIE[T]. B TRRAR, 2014, 8(2) : 441-447.
LiQ, Yin J H, Xi B D, et al.
phosphorus fractions in sediments of inflow rivers of Lake
Chaohu, China [ J ]. Journal
Engineering, 2014, 8(2) . 441-447.
TR, R ORI BT R i 8 A BT O3 i SR AT
FE[1]. MEESWIE, 2000, 31(3) ; 327-333.

Hu C H, Pu P M. Downward flux of suspended substance and
organic decomposition rate in Wulihu Bay, Taihu Lake [ J].
Oceanologia et Limnologia Sinica, 2000, 31(3); 327-333.
FIE, ZHPE, AT, 5. RIRRE RSB
YABBHE S RRHERT T 1]. 3RBeRE, 2011, 32(4) .
1000-1007.

Huo S L, Li Q Q, Zan F Y, et al. Characteristics of organic

Research of Environmental

Characteristics of organic

Chinese of Environmental

phosphorus fractions in different trophic sediments of lakes,

China[ J]. Environmental Science, 2011, 32(4) : 1000-1007.

[31]

[32]

—
w
w

[

[34]

Tarafdar J C, Jungk A. Phosphatase activity in the rhizosphere
and its relation to the depletion of soil organic phosphorus[ J].
Biology and Fertility of Soils, 1987, 3(4) : 199-204.
Khoshmanesh A, Hart B T, Duncan A, et al. Luxury uptake of
phosphorus by sediment bacteria[ J]. Water Research, 2002, 36
(3):774-778.

2R, SRR, kL, A dbig R iE SR R TTRR Y A AL
BOESARRREL )], PR, 2010, 31(12) ; 2911-2916.
Li N, Shan B Q, Zhang H, et al. Organic phosphorus forms in
the sediments in the downstream channel of North Canal River
watershed[ J]. Environmental Science, 2010, 31 (12): 2911-
2916.

Wang S R, Jin X C, Zhao H C, et al. Phosphorus fractions and
its release in the sediments from the shallow lakes in the middle
and lower reaches of Yangtze River area in China[ J]. Colloids
and Surfaces A: Physicochemical and Engineering Aspects,
2006, 273(1-3): 109-116.

FUEME, TRA, THEE, % WY PBESSINE &
FAMER[T]. HEFRER:, 2003, 23(6) : 583-586.
Huang Q H, Wang D H, Wang C X, et al. Relation between
phosphorus forms in the sediments and lake eutrophication[ J].

China Environmental Science, 2003, 23(6) : 583-586.



HUANJING KEXUE Vol.37  No. 1l

Environmental Science (monthly) Nov. 15, 2016

CONTENTS

Air Pollutant Emission Inventory and Impact of Typical Industries on PM, s in Chengde +erveeeeseseremsesnsinniiniiiinen CHEN Guo-lei, ZHOU Ying, CHENG Shui-yuan, et al. (4069 )
Pollution Characteristics and Emission Coefficient of Volatile Organic Compounds from Woodwork-making Industry in Zhejiang Province «+-++++++++++ YAO Yi, WANG Zhe-ming, HE Zhi-qiao, et al. (4080 )
YAN Yu-long, PENG Lin ( 4086 )
++ GAO Song, CUI Hu-xiong, FU Qing-yan, et al. (4094 )

Emission Inventory of Anthropogenic VOCs and Tts Contribution to Ozone Formation in Shanxi Province
Characteristics and Source Apportionment of VOCs of High Pollution Process at Chemical Industrial Area in Winter of China

Study and Application of Test Method for VOCs Emission Factor of Refueling in Service Station «+++-+ssessesueessssnsnsimneninsinienennes HUANG Yu-hu, CHANG Yao-ging, REN Bi-gi, et al. (4103)
NH; Emission Characteristics in Landfill Sites in Beljing «++v+eeerreeeesrerenrsssnmennsins e CUI Tong, LI Jin-xiang, YANG Yan-yan, et al. (4110)
Inventory and Characteristics of Anthropogenic Ammonia Emission in Xi%am «««+««ssesseesseserensessnienensnninininin e SU Hang, YAN Dong-jie, HUANG Xue-min, et al. (4117 )
Pollution Characteristics of Non-methane Hydrocarbons During Winter and Summer in Foshan City «+e+eeeeeresrereeresemenensinenensen ZHOU Xue-ming, XIANG Ping, DUAN Jing-chun, et al. (4124 )

7HAO Meng-xue, WU Lin, FANG Xiao-zhen, et al. (4133)
++ YUAN Lei, LI Wen-zhou, CHEN Wen-wei et al. (4142 )
Microbial Activity in Bioaerosols in Winter at the Coastal Region of Qingdao MENG Xiang-bin, LI Meng-zhe, LI Hong-tao, et al. (4147)
Molecular and Carbon Isotopic Compositions of n-Alkanoic Acids in Smoke from Maize Straw Combustion ««+«++«+sssessesserseresemeneneninenenenininncnnens LIU Gang, SUN Li-na, XU Hui, et al. (4156 )
Gas Transfer Velocity of CH, at Extremely Low Wind Speeds «+«+xtesessererserernsennesinscnnssnse s ZHANG Cheng, LU Xin-biao, LONG Li, et al. ( 4162 )
Spectral Characteristics of Chromophoric Dissolved Organic Matter (DOM) from a Typical Reservoir Lake from Inland of Three Gorges Reservoir Areas: In the View of Riparian Ecosystem Analysis
CHEN Xue-shuang, JIANG Tao, LU Song, et al. (4168 )
++ CHEN Shi-wen, YUAN Xu-yin,JIN Jing et al. (4179 )
...................................................................................................................................................... ZHANG Chun-hua, HUANG Ting-lin, FANG Kai-ki, et al. ( 4187)
Characteristics of Organic Phosphorus Fractions in the Sediments of the Black Water Aggregation in Lake Taihu +-«+:+sveseeseesesseneeeenens DONG Dan-ping, ZHANG Ting-xi, ZHANG Ding-yu, et al. ( 4194)
Impacts of Multiple Disturbance on Migration and Transformation of Endogenous Phosphorus in Lake — «eoeeeveeessenermsisniisiiiniiininen CAI Shun-zhi, LI Da-peng, WANG Ren, et al. (4203 )

Water-soluble Inorganic Tons in the Road Ambient Atmospheric Particles of Tianjin

Characteristics of Nitrogen Deposition in Daiyun Mountain National Nature Reserve

Change of Soil Nitrogen Leaching with Summer Maize Growing Periods Under Plastic Film Mulched Cultivation in Danjiangkou Reservoir Area, China —««+sessesserseresemenensenemenennsinennennnnens

WANG Wei, YU Xing-xiu, HAN Qiang, ef al. (4212)

Nutrients Recovery on the Growth of Nitrogen and Phosphorus Starved Microcystis aeruginosa YUE Dong-mei, LI Jie, XIAO Lin (4220 )

Inactivation Efficiency and Mechanism of Three Dominant Fungal Spores in Drinking Groundwater by Chlorine «+-«+sxsseseeseererenserseenencnenens WEN Gang, ZHU Hong, HUANG Ting-lin, et al. (4228 )
)
)

Effect of Water Treatment Process on the Bacterial Multidrug Resistance in Drinking Water +««+«+«+esseseersensesesensnenniinininsinensneiens MA Xiao-lin, LU Yang, WANG Yu, et al. (4235
Characteristics of Disinfection By-products and Genotoxicity During Drinking Water Disinfection with Potassium Monopersulfate Compound Powder +++++ AO Xiu-wei, LI Hao-jie, LIU Wen-jun, et al. (4241

Heterogeneous Activation of Peroxymonosulfate with Three-dimensional Ordered Mesoporous Co40,, for the Degradation of Rhodamine B +++++++- FENG Shan-fang, DENG Si-ping, DU Jia-wen, et al. (4247 )

Enhanced Mitigation of Membrane Fouling by Regulations on Floc Morphology in Electrocoagulation =«+«+:«+stssessesssessenemsssinennsenenns ZHAO Kai, YANG Chun-feng, SUN Jing-qiu, et al. (4255)
Effect of Initial pH on Nitrogen Removal Performance and N,O Emission of a Sequencing Balch CANON Reaclor ++vesveveeeeressesnevsnenennes FU Kun-ming, WANG Hui-fang, SU Xue-ying, et al. (4261 )
Operational Characteristics of the Simultaneous Nitrogen and Phosphorus Removal and Removal of Phthalate Esters by Three-dimensional Biofilm-electrode Coupled with Iron/Sulfur Reactor — ++++++++
.................................................................................................................................................................. ZHANG Ya,HAO Rui-xia, XU Peng-cheng, et l. (4268)
Phosphorus Removal Mechanism of Sulfur/Sponge Iron Composite Fillers Based on Denitrification —«+s«seeseereeressserenenmnieneneninennen FAN Jun-hui, HAO Rui-xia, LI Meng, et al. (4275)

Optimization of Denitrifying Phosphorus Removal Performance Based on ABR-MBR Combined Process * CHENG Chao-yang, ZHAO Shi-hui, LU Liang, et al. (4282)
Effect of Moderate and Room Temperature on Nitrogen Removal in PN-ANAMMOX Process YUAN Yan,ZHU Liang ( 4289 )
Influence of Biological Activated Carbon on Simultaneous Nitrification and Denitrification in Inflow with Different C/N Ratiog «+seseeeveeeeeeeresnees CUI Yan-rui, QIU Xin, ZHANG Qing-rong, et al. (429 )
Biotransformation of Nitrate to Nitrogen Gas Driven by ANAMMOX Microbes via Zero-valent Iron Under Anaerobic Conditions «+++++++++++++++ ZHOU Jian, WANYAN De-qing, HUANG Yong, et al. (4302)
A Comparative Study on Performance of an Intermittent Aeration SBR and a Traditional SBR for Treatment of Digested Piggery Wastewater —+++++ DONG Bao-gang, SONG Xiao-yan, LIU Rui, et al. (4309 )
Biological Pre-treatment of Surplus Sludge Using the Protease-secreting Bacteria +++++tveeeseessssvsssssssnsnnisniiniiniisnisi e HE Pin-jing, WANG Ying, HU Jie, et al. (4317)
Transfer and Fate of Polybrominated Diphenyl Ethers in an Electrical Equipment Dismantling Area Using a Multimedia Fugacity Model + XUE Nan-dong, CHEN Xuan-yu, YANG Bing, et al. (4326)
Distribution Characteristics of Polycyclic Aromatic Hydrocarbons in Environmental Media in Nanning City — «++e+seeeseeseereesssenenenenenienenennincneisnenne MIAO Ying, KONG Xiang-sheng ( 4333 )
PBDEs Levels in House Dust and Human Exposure to PBDEs via Dust Ingestion in Hangzhou «++:teveeseeeeesessiesninsinininienen JIN Man-tong, TENG Dan-dan, ZHENG Yan-xia, et al. ( 4341)
Evaluating Biochar-Water Sorption Coefficients of Pharmaceutically Active Compounds by Using a Linear Free Energy Relationghip — «+eereeseesesereressinicnieneinienen WANG Jia-yi, BI Er-ping ( 4349 )
Characteristics of Bacterial Communities in Surface-flow Constructed Wetlands ««+++++++reesersrsssreensninmmimiiii WEI Jia-ming, CUI Li-juan, LI Wei, et al. (4357)
Community Structure and Activity Analysis of the Nitrifiers in Raw Sewage of Wastewater Treatment Plants «++vereeeseerereeresimeneniininenen YU Li-fang, DU Qian-ian, FU Xue-tao, et al. (4366 )
Effects of Fertilization on Soil Microbial Abundance and Community Structure at DNA and ¢cDNA Levels in Paddy Soils + WANG Cong, WU Ne, HOU Hai-jun, et al. (4372)
Effects of Bisphenol A on Characteristics of Paddy Soil Microbial Community Under Different Cultural Conditions ++ LIU Chang, HUANG Ya-dan, ZHANG Ying, et al. (4380 )
Identification of a Facultative Bacterium Strain with the Ability to Methylate Mercury Under Both Aerobic and Anaerobic Conditions —«+++* TAO Lan-lan, XIANG Yu-ping, WANG Ding-yong, et al. (4389 )
Distribution Characteristics of Antibiotic Resistance Genes in Vegetable Soils in Befjing «+++seseeseevssserensennienenenninnensinenens ZHANG Lan-he, WANG Jia-jia, HA Xue-jiao, et al. (4395)
Distribution Characteristics of Antibiotic Resistance Genes in Sika Deer Famm —+veeeerssssssrsessnsnsnisniminmiin HUANG Fu-yi, AN Xin-li, CHEN Qing-lin, et al. (4402 )

Comparation of Toxic Effect of Silicious Mineral Dusts on Lung Epithelial A549 Cells
Fffect of Adding Compound Adsorbent on Phenanthrene and Cr( VI) Absorption by Lou Soil -

HUO Ting-ting, DONG Fa-qin, DENG Jian-jun, et al. (4410 )
+ LI Wen-bin, MENG Zhao-fu, WU Qiong, et al. (4419)

Effect of Biochar on Adsorption Behavior of Nonylphenol onto Loess Soil in Northwest China ++«+«+sxeseserssersesssmseneneneniencneennes ZHANG Zhen-guo, JIANG Yu-feng, MU Zhong-feng, et al. (4428 )
Soil Respiration in Response to Different Ridge/Furrow Ratios and Its Relationship with Soil Moisture and Temperature Under Ridge-Furrow Planting Patterns = «+«+xeseesserseeeesenenssnenenennes
............................................................................................................................................................ WANG Chang-jiang, SHI Cheng-xiao, FENG Fan, et al. (4437)

Effects of Straw in Combination with Reducing Fertilization Rate on Soil Nutrients and Enzyme Activity in the Paddy-Vegetable Rotation Soils «+++++- HUANG Rong, GAO Ming, WAN Yi-lin, et al. (4446 )



(MEFRZFENFE 6 RmBEE

£ & BA
BIES: B RE BN

=
A

AN
=

%OE. (REREEHT)
3 \ uy -
TEVL EAR EUE EZZE HON B OoE LEE
= 2y Y7 3k =
FOKE KEE N s w0 RS ARE
RHEA B 2R R ORI Bk E W &
W ¥ N N V=3
WO B R W N W W B
-
w o a3 ENVIRONMENTAL SCIENCE
( HUANJING KEXUE) (Monthly Started in 1976)
(HH 1976 4E8 HAIH)
20164E11 H1SH %373% 114 Vol.37 No.11 Nov. 15, 2016
F & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e B (UBHEENFE) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% IR OB 2% R Protection
* B OB School of Environment, Tsinghua University
. BAREAE) G E RS E:ll:::;-in o b ilI;IAEd"Itinic?iB d of Envi tal Sci (HUANJING
L0l 2871 {2548 ( T D DL B y e Editorial Board of Environmental Science >
18 5, R4 : 100085 ) KEXUE) _
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn Fi-mail : hjlx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H KR 44 3 " & m Published by Science Press
LBt 5 Mo AR AL i 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
% 1T 4% 4 & K i Distributed by Science Press
FE 35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT 1 & 2ELHARER)S Domestic All Local Post Offices in China
EShE&IT  HE EPRE A S E R RA T Foreign China International Book Trading Corporation ( Guoji
(b5t 399 f54) Shudian) ,P. 0. Box 399, Beijing 100044 , China
—erim  ISSN  0250-3301 s b O
nEHS ——————— X
RERETS: 1805 x EREZ RS 2-821
B A E fir:120.00 T ESEZITRS: M 205

BRSNS FET



	前
	页面提取自－环境科学2016年1-12期封面
	页面提取自－hjkx1611




