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Abstract: The effects of organic matter (OM) on nitrogen ( N) release kinetics of the sediments from the Gonghu Lake and Wuli Lake were studied, and
its mechanism was also discussed from the points of the amounts of different N forms, the changes of the anions released and the organic structures in the
studied sediments. The results showed that the equilibrium time of different N forms release was prolonged with the increasing of the OM contents in the
studied sediments, and the amounts of the N forms released increased first and then reached equilibrium gradually. The peak value of the NH," -N released
tended to decrease and those of NO; -N and dissolved organic N released increased first and then decreased quickly with their OM contents decreasing.
The effect of organic matter on different N forms released from heavily polluted Wuli Lake was more than that from the slightly polluted Gonghu Lake. The
contents of TEF-N, SAEF-N and WAEF-N all decreased with their OM contents increasing, but the SOEF-N content increased. The amounts of
HPO2~ and SO~ released decreased, and those of the dissolved organic carbon released increased first and then decreased with their OM contents
increasing, The aliphatic series combine decreased, but polar functional groups increased with the OM contents increasing in the sediments. Therefore,
the N release process from the sediment was restrained through the changing from transferable N to steady N forms due to the changes of polar functional
groups in organic matter and the effects of different iron release by their OM contents increasing in sediments.
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(2003) .Tam and Wong(1995) ,Boatman % (1982) .
Raaphorst 45 (1996 ) B T 58 & AT L BT & 5 AR
18 W B B 2 [R) A7 A A S 35 IR AR G 6 R R TE &
FAHLB TR A B S HL-TE LR G R 15
il & TR b &R 1 W B B AT 2. H Holmboe
&5 (2002) | Alongi (1996 ) . Hedges 4 (1995) ZEHF 5%
WAy, A HILJST A B, 2 A0 22 T Wy o, B 28 O
Z 19 NH," W B 502, DT 98 55 0 AR 0 0 20 3R 1 I
Bi¥ K [ 5 . i LA B B A O TTRR ) A HL B X AR
TR T 1) 52 W0 30 T AT WA 1190 7 18 76 A SR R 858 R AT L
JEAED b J3 fige ak A% v o X TR B IR S
8 1 LA KPR B 25 4 0 B2, 5 e AR ) b R R
T, BRI A AL 5 5 5 2808 I ) ) O 2R AR XE T €
WEARR E E SR AL IR DR W N RS iR BE D %
N EA, TR I ALAE SR AR R R DR
YA AR Ak B 2 72 Al R T R R R 1Y R
e, % T8 8 IR A RS e vh PR B R 4 5
R TR A 0 Wy 245 A8 A 8], A B 5 35 et AN [A) /Y T70
TR BT A LTS BRI Z 1] 5C 2R 1 1 2 45 AF
WFFE 4 R K W] (Alongi, 1996 ) fiff il 4 % 1k U A8 73 2%
R -3 b A HL BT, AT e A AL BT K A A AR
HERR 1 39 2 B FN B W) B 23 55 B3R %0 ik 56 25 R 1 2
Wi AR SCHE S g 28 B 26 AT, A FZ IR A BB 1L,

WIFFE A HLTON TURR 4 580 3% R A9 2 ). 32 % 0 L T8
AT OB, 38 A T4k AT B A 6] AL BT Y
OB R i, BIF 58 A AL BT X 80 R B i 3l ) 2 3
Wi, I A BB E BE A& S ] B AL B /T R
AR VA KR 5% 8 1 R R AR A A 5 T, 6 A LR
X UTRR P R T 52 i BIL B

2 HEmTALIE 5 3565 % (Materials and methods)

2.1 BETWMAE

PLBT(G) AL W (W) PSP I i O 1k
6 AL, L T N ST A 1 LR R 40 STk ( Wang
et al. ,2005) ff 7R , YL R4 1) B AL 1 5T 2 000 36 1.
SE 35 % FH 30% 13 S AR URERE S P A BL
A R A Sk B A5 . 43 B AR B 200 g Y
FREHCA 1000 mL FHERR B EE B A9 A 30% Y
AR (R 1 g 10 mL) |, B4R G & WP
ANFA UL E . PR A FL R 5 min, &
B2 R S A RE IR G MBI AE 148w
T fRRE S e TS PR i 60 B, R &
B T P - R A/ o AR 0 R P BB Y U
I FR R AT, BN RE S A LT B s E e
SR A RE S L LR 2.

x1 MRYUHELER

Table 1  Physical and chemical characteristics of the sediments
TRGAL CEC N TP
oip j@ oM y . . Fe Ca Al
FE i /(mmol-g™") /(mg-kg™ ") /(mg-kg™")
G| 1.66% +0.05% 0.22 £0.01 1877 £91 814 12 4.92% £0.06% 0.97% +0.03% 12.38% +0.89%
FHEWB 0.90% £0.03% 0.15 +0.01 774 £30 423 13 4.79% £0.05% 1.02% +0.04% 11.18% +0.10%

R2 HBRARYTPENRREHNESE

Table 2 Content of OM, TN, TP in the treated sediments

B b OM % Ht P ES TN/ (mg-kg™") TP/(mg-kg ")
W1 1.65% +0.05% — 1877 £91 814 £12
w2 0.80% +0.01% 51.6% 1802 +78 806 +17
W3 0.48% +0.01% 71.0% 1702 £38 786 21
w4 0.28% +0.01% 83.2% 1937 +£69 883 £ 18
Gl 0.90% +0.02% — 774 30 423 +13
G2 0.61% +0.01% 32.1% 725 +24 402 16
G3 0.41% +0.01% 54.5% 710 £32 3904 £8
G4 0.21% +0.01% 76.5% 793 £28 445 +18
2.2 LBk 0.5000 g # Ty, & T 100 mL 2 Z 4 & 048 4,

2.2.1

AR AR ) ¥

PRECOTER A T

A 0.02 mg-L ') KCl % ¥ 50 mL,7F 25 °C {8 i 1F
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% (200 r-min ). 4 fg— A (5.10.30 .60 .90,

v ( remin ) B B I C . 3 #R 545 (Results and analysis)

120 #1180 min) Bt .00 48 4E 5000 r+min~ 54 F

B0 15 min, VG 0.45 pm P8 R 43 00 0 2 3.1 AWARMARUELERLS N FHNE R

HBH A (NH-N) G5 R (NO, -N) ¥ i v A
(DTN) FE i A LA (DON) 1y & it 2 AR 94
PR 23 00 0 BE T 2 5 A R0R FH 2 BB R 43 Dl 06 B
THE (E A B AR 40 55,2002 ) ; DTN SR AC 45 A
TNM (1) TOC {2l %€ ; DON >R H] 22 4 2: 1 %5, DON =
TON - NH, -N = NO, -N. DI b {56 76 40 7] 4 1F F 1
3 WOEAT MR ZR T 5% .

2.2.2 WBRHFARBEFREKNE TIREYH
Cl~ \HPO:™ J¢ SO; ¥k, % H#4¢ DX120 52 ffj #
B 6 3% Y, TOC 3% A TOC ¢ ( Shimadzu TOC-
5000, HA)XF2.2. 1 5 by il A7 .

2.2.3 R FATHALAEANBRREGMNE TR
Wy b ml e A 2 AR 43 B R R A AR S Y e T
(Bl ,2007 ) , 15 2 PCERMI Y 4 Rl b SR, o
W B A 4 A A (TEF-N) | 55 1R ] 2 A A
(WAEF-N) (38 58 n] 3= A8 & (SAEF-N) F1 5% 4816 5
RIS A (SOEF-N).

2.2.4 skt DU LA GIE A A R
A7 AR 2T AP 56 1% (FTIR ), #8245 26 BR AR = 43 5
FREL0.0015 g Ab 3 F5 4 it FH U B P-4 /5 A, I i
PLO.15 g KBr fFJE S5, A7 200 50 3% D . v
158 H A 55 HE4S 7 42 7= [ Nicolet 5PC 2T 41 %
AL, ¥ Ak Omnic 1. 2b (4345 ,2005) .

B—-wl —6— w2 —A&— W3 W4
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looog %
R e
&n
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B @ 8 g e 2 Z €
& 400 |-
b
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s 1] /min

HEFHE (mg-kg ™)

210

AN BB 5 e U0 AR & RO B ) o
FEANEL 1 B, 25 DU R BT 5 A R B Y
AR A B, 5 2 — A AR R DR B R, TS 2 18 R
TR 38 B BT, W1 A G1 AR BEAE 90 min 24y
BB BEHCF 7, oAt 3 A4k BEEEAS | AERT 60 min Py

SRR B CE B #r. X 5 AT A R I 5T 25 AR A )

(TN 45,2003 ; Morin et al. ,1999) , E&AYLE )G
OB 2 A1 R T5CF i i [R) A 1 — 8 B 1 42
HI. 0T & o i @ WOB s J1 22 78, i — 2 gl
1% )7 48 (Hou et al. ,2003) .

Q= Qu.x(1-e") (1)
XL, Q K A A AR (T E, mg-kg ') ;
Q v BBV A B 0L BB (mg kg ™) 5k
FURE I H A8 B 0 D BB 18] (min ) . 8065 2 K
3 PR AR RECE A kB A LT % BR
W BT AR Q.. HEE A LR K BR A
B2 2R ETHES, W W3 W2 AR AR Q..
JraliE W1 B ) 22 .16 .10 %5 ;G4 .G3 (G2 iy
HAN Q.00 02 Gl BHCR 1 13.9.5 F1 7 . 1L
HUURR Y LB A LB, HE 2 R T 1 A AR
3 E T oUW, T R R A PR R
T or DORR Y, A [R) A B K7 25 B A BL T S o s T
DU, Fir DA d5c ORE I B 09 52 Wi & T T . T L
Wit A AL o Y 8 0 = R e RORE T ek A T
AT AILBT B 58 i 5 RRE I /b Y e B A G
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Fig. 1 Kinetic curves of NH," -N release on the sediments with different organic matter
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Table 3 The parameters of kinetic equation of ammonium release on sediments
T L T
Wi w2 W3 W4 Gl G2 G3 G4
Qa 49.80 498.67 781.77 1098.52 28.03 201.79 267.47 360.30
k 0.07 0.08 0.35 0.47 0.03 0.14 0.15 1.79
R? 0.87 0.79 0.86 0.99 0.99 0.99 0.99 0.98
— s e PN —k
3.2 A MU TR Ao w R AR R R R LR R o Q.= Q. x(l-e) (2)

TR

DURL i 280 BT 3 T 24 R AR AN P 2 s
# DU v i R i 9 SRR A 4 Oy, BB R
THCERF ] P9 32 < S bR S R, T i 2 1 R O 7 12k 3
BECF- 5. T L) 25 DUAR P 7E 30 min JEAS G5 3 oF
3 5T AE 60 min 38 B . n] WL HL W0 A A
T T P ) B o DR 1A i A SRR R Y 1
6] 32 Z2 b [N B s . Oy 1 5 o0 A il S RE T 3 )
AR, — 2 3h J1 24 05 B dtiig (Hou et al. ,2003) -

WESHIER 4 PR AR Q.. HEE A HL5
LR BB, SE R PR B, 0 E FEAR, X5 AR
B AR W W3 W2 B 5 50 Q.. 70 1
J& W1 YR B RE Y 42,0 .83.2 F182.9 5,64 .G3 |
G2 FF il il 2 A B TR O3 O GO R B Y
18.2.26.9 Fl 24.7 . Horp W4 il G4 kb FH 4 % 10
B Jp 02 W2 F G2 19 172 Ze Ay T HL 4% ab 7t
FiFf S8 T 04 2 T oI nT L RE A PL R
10 A AR TR 2 S T R e PR T R R

H— Wil —6— W2 —&— W3 wi B Gl —6— G2 —A— G3 G4
600 - 400 —
500 >4 % % : i
2 a0 2
& 8
g g
300 >
= *J—X—X\—X—X—__x_\z =
s o
® 200 =
100 |-
B = (B e = =
0 30 60 90 120 150 180 210 0 30 60 90 120 150 180 210
fisf ] /min s} ] /min
B2 ARANREENRYHARME N FHLE
Fig.2 Kinetic curves of NO; -N release on the sediments with different organic matter
x4 NRYHERR—RINEFEUESH
Table 4 The parameters of kinetic equation of NO; release on sediments
L HLH pigi |
W1 w2 W3 w4 Gl G2 G3 G4
Q max 7.47 618.91 621.86 317.08 13.94 344.07 374.69 253.87
k 0.02 0.04 0.07 0.07 0.01 0.07 0.05 0.01
R? 0.69 0.75 0.68 0.64 0.67 0.58 0.62 0.58

T M A HIL SR R R BE IR 3 i, AR —
98l 2 T BB G P B AR W1 W2 W3 W4
DON ) B i & 43 9] 3% 5 28. 5.440. 3 ,403. 3 Fi
390.9 mg-kg ', G1.G2.G3.G4 1 DON f) B jft i 43

W%y 23.1.237.7 288.1 f140.9 me-ke ' fliZ £
DUR WA HL T & /) 38 i DON ) B¢ i 12 A8 Ak #a #5 55
A [6]. A) D Bl 6 A AL BT & & 09 3, 0 AR
DON {9 B AiC i 22 58 b TG Pl Rt 5.



336 78 5 # 4 ¥ Eiid 32 %5
500 300 —
250 |-
400
2 2 200 |-
£ 300 g i
] —O— W1 o 150 [~ ——Gl
§ —o0—W2 § i —0—G2
= 200 A W3 > ——G3
() —— W4 g 100 - ——G4
a )
100 [~
50 |-
0 | T 1 1 T (| 1 0 | 1 TR R B [ T I N B
0 30 60 90 120 150 180 0 30 60 90 120 150 180
Fisf 1] /min i} [] /min

E3 ARAANRSERRYBABREGNERENNFEHLK

Fig.3 Kinetic curves of DON release on the sediments with different organic matter

4 112 ( Discussion)

4.1 AR AN E M X DB W
AR G2 10 o L 3R AR R B A T B
X ik AR Al AL B S RE  0E BT A T 0 45 SR R T
TR AT i A R WAL B, O3 R o 1 L
FETH ARG AT G, A AL Y DU TR R R,
T IEEE R A K08 R 105§ ,2005) . 3 HF fE
b AR PR A 5 A 3 23 A ) A Ak xof W o O 1) A A S
), 2 50 45 SR e b A L S S e - A B TT Y A AR
A 8 1052 B 3 B 52 0 HL, O, 1 480 Ak Ak B X AR i 45 4
WA KR AUUE LB T AL, B, & TE &
AR 120 F R h AL LR LA
BLBT TR AL 3 2 v 45 4 1 28 A 8 55 1 % L 1Y I RA
HE 7.

A7 AR 4 2D A0 563 (FTIR) LR A FE a2
D Gy B R TR S BRSO A A g
S EME ST BZ—, HAfE A Y 2 k2=
IR BE R} 2 A5 B 50 400 5 o B AR . A [ Ak BRTT
TR S L0 AR s N 1] 4 B 25 3 8w, A
DURL W 4 A Ak BRE 5 7 3630, 3420, 2927 , 2851
1640 .1030 778 .696 .534 471cm ' 25 5 ¥ ib A B
WA e, LA 25 U B AL /Y UH T8 DL 2 5. 470 ~ 1030
em ™ R A Wi e I A A ], Ok B R A/ 5 A
TRZ (F LB AF,2004 5 £ £ 45,2003 ) , R A o A ik
ZUN A i A B R LR BT S5 A 4
RbFRRE 5 A BIALE 3630 em ™' 3420 ¢cm ' 1640 c¢m
Je 1030em ™" 4b H 3R AR Gk 4y W S0 06, % Tk B B o
SR S R E | S R AN N e e

(=3
<
O

)
=

1 PR R | PR | T L |
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Fig.4 The FTIR spectra of the sediments from Wuli and Gonghu

Lake

P Bl | 2o W B 22 0 SIS W ot B ik R R 2 W) it (D Angelo
et al. ,1994) . {H J& bifi & A ML T A B 52 0 35 I, AF 5
TE X B I BT 1) W WA i i B e i AR R AR T AR Ak, 3R
W % o7 068 1 3 11 47 B A7 BF 75 Ak (D Angelo et al. |
1994). W1 1 W2 #£ 54 7€ 2927 12851 cm ™' 4b H 3]
T, W3 R WA A X R T A A AR
AR E L R IS RS AR AR R T A
ML, 2R )5 AL IR 2 A AL, I 2 28 £ Pk 1 SE 4R
b & WcPEE fg A B A HIL T (R L AE, 2005 ) . AR A
ShFE 2927 em ™' FI 2851 em ™' &b 4 BE Wi i
—CH, ,—CH, 7] g /& i S b & A A0 ik i i 1 ' g
B, T & bl & o A =0 & 09 3G, A &L 7E 2927
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em ™1 2851 em ™A (b e T AR T U DN, L E I K
PR R U v A RE P R R R LA A A I f
e 1, BT LA B 4 A AL 2% B = 1 B4, B R g A
Yok A o R ZR 1) W B R T A g, 3R R0 B
T IO i 1k [ 45 . W) ), —CH, . —CH, %5 7£ i3
TR A AL VE R T AT RE 5% 16y B2 5k | TR 56 ol R 5k
4 F 51 3420 cm AL 1640 cm gk i 1 AR Y
AR R HIAE W3 R W4 FE S AE 3420 em ™ Ak,
MBI R R MSRTREUMEMNELNS R
B Tk B I 55 % A A SRR B BE
A MU 2 B 8 0, 6 2 0% A0 w0 M R RE R
JBC, UURR 0 5 25 SRR JIC i 3 n , 1 il %5 —CH, \—CH,
R R AL AL B S, R TP S R E
TR R B R B ek B AT

RS LIOMKEHAERUCIE VAR (D Angelo er al. 1994 ; B 45,

2000)
Table 5 Assignment of absorption bands in FTIR spectra

W/ em ! )&

3600 ~ 3700 v (—OH) AR 4 & S ik
v (O—H) S 4 4 T 0 0 s i e
3300 ~ 3450 o (—NH) i &
2840 ~ 2950 v (—CH) , JI§ U 1 Fil g 38 I
1630 ~ 1660 v (C=0) , Bt % ER A 5 &05 3 5 0o i
1000 ~ 1100 v (C—0) , ZHHB LR IT; v (Si—0), fi

Mtk

TR i HLTE AR B H, O, Ak i 2o A v, A5 4L
J B AL, S D W R A LT E
R SIS e e A S I W B B
b AN () Ak B A B AN (R et AR Ak, £ AR bt
& HE R L B AR Ak, DT 52 e 30 R X R R I BRI
AT DORR Y, T T YRR K OR IR A [
M5 A LR S & A5 HAEREh
A 2. 5 Y ) L B TR A HL S R
Ref R0 2R R 11 98 o B B s e A G A R 1 BT
HEWZ. R, VIR 4 H,0, b B S
Ho4 b ARG R A7 AR B 22 ). H 2 BT
UURRY 4 A KPR 635 SR AL —FF WA I B
2290, X AT RE MDA B B R A G, AR DT
TUB A7 HIL &5 B B LA, 75 YKt AT
L AR AE I H, 0, kb BRI, B0 5 & 1) 5T I 35T
Y FEMH,0, ML KB M L, HF A E 2 1R
WE . [ A BT 25 BRI A T,
A LT 2 R 3 40 30l 5k B0 ROk 1Y 32. 1% .54 5% FiI
76.5% | T 5L 43 Bk B RSk 1 51.6% (71. 0%

1 83.2% , 33X Tl L 5 = W1 P9 A~ 1A DO AR 4 vh A P
4D I o A R B R — . T B DB A HL R Y A
B AR 22 Ry TS T 0 A T R IS0 B IS e (4 S
1,1996) , LW 45 5 5 H, 0, A Ak, 5T 8 DT AR ) A AL
JoT B R O 5 R HG R T LA b AR K 4E 48 K
AR A T AR B ] B A G (32 I AF, 2002
RSO AE 1997 ) . Al 46 28 3 0 9, T B AR
A LB 87. 25% 43 A A 41 UKL, T T AR
A AL 50% A2 A7 o3 A A6 20 UKL Y TR EE Y
3 A0 5 IR BTG G KA 5 (F 2 55,2004 5 4571
45,2007) . H L, ST LR A PIL B AR, T A AL
PR 2, AN Gy i S AL s 1 B HILIR & &, i A Ak
TR, B A, DT 5| LI DT B A A B S R
FOBECEE AR Ak R FE K T 5T . DR 4 H, 0, Ak
S5 A LT oy B R B A AR B AR AR AL g g E A
RO I RN R
4.2 THEAANRECEARDFITHALSANTEA

bkl

DU AR RO TR R R B A TR
TSRO, n AL S A (TTIN) 2P AR T
BT BRER 4, BR O B 2= 5 B A A, 2
DURPI AR AR A5 (L0 % ,2003 5 5 15
#5455 ,2004a;2004b ) | [A] B, A [A] B 28 A& AE 5190 A
P /R R AN B SO TR) (55 2139 % ,2003 5 Lii et al.
2002) . FI 4> R o B R4l A5 DT 10 45
Gk TIN 202 4 B, B 72 & A
(TEF-N) (55182 o] $2 S A (WAEF-N) |58 5% 7] 42 5t
A (SAEF-N) 55 4 1657 7] $2 Bt 25 & (SOEF-N) .
AR AL SRR B & S s, W1 Fl G1 A
i P TTN 208 28 & & & 09 43 415 i J7 24 SOEF-N >
IEF-N > SAEF-N > WAEF-N. W2 ‘W3 W4 1 SOEF-N
SR W1t SOEF-N 47 5119 9. 58% 5. 48%
4.90% ,G2.G3 G4 ¥ 5 vh SOEF-N & & 43 5l
G1 1 SOEF-N % 8114 9.87% .7.68% 1 5.57% . 0]
VLB A LT & i )R B, T TTN o SOEF-N
) i 2R FEAR. W2 W3 W4t IEF-N & & 43 5 4
W1 51 IEF-N 4 % 15.36 .18. 13 1 17. 13 £%,G2 .
G3.G4 tf TEF-N & 5 43 %4 G1 tf TEF-N & & 1Y
11.26 13. 13 H1 10. 49 . ] VLKl 25 A5 L5 & 4 0
TR, UUERY TTN rf IEF-N 5 4 208034 Jin. SAEF-N
M WAEF-N & & A A [6) #2209 Tk . v W 7E
H, 0, %8 AL A WL I, A BLET A HLAS Y SOEF-N g
Ak IEF-N  SAEF-N o WAEF-N. J5 4 A % ™ &
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I 2 %

(1 T LW LR b SOEF-N Al IEF-N 5 £ 1% 78 g 22
1 T 19 QLB ST DL AR ), X 28 3 E 5T G G AR
JERATTM TR e BT AS AL 2K IES
AR A & R T R AR ) i
DR B 45 R AR — B0 (F 3 5w 55,2007 ). RS K
W, A RJE 2 TTN X 0 b 52038 R o ik A4 R /)
HEFF M :IEF-N > SOEF-N > WAEF-N > SAEF-N,
HAELS TIN BRI 5 B B H 01 R/ iy
H:IEF-N > WAEF-N > SAEF-N > SOEF-N( & 4T
45,2003 ) . it #5 DU A BIL S &5 & A9 [ I TEF-N
i RIS, SOEF-N 3228 n] Hog JB 4544 16, A
A2t T O0R b R R R . mT L B R
DU vh A BILBT A Ik b, Al R S0 AR v TTN [ 553
B 25 e A, DT 8 T 0 AR Ay mh 28R B R TR
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Fig.5 Distribution of TTN in the sediments with different

organic matter
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Table 6  Concentrations of TOC and correlative ions releasing from the

sediments with different organic matter

. TOC cl- HPO; ™ S0%-
i 1 . , .
/(mg-g™") /(mg-g™') /(mg-g™') /(mgg™)
W1 1.068 1.203 nd 0.746
w2 3.186 1.241 0.057 1.824
W3 2.051 1.207 0.084 2.146
W4 1.348 1.171 0.331 2.279
Gl 0.923 1.066 nd 0.791
G2 1.843 1.071 0.047 1.427
G3 2.269 1.112 0.089 1.643
G4 1.321 1.086 0.254 1.561
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