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Abstract; Four sediment samples affected by different human activities were collected from the Wenzhou Wenruitanghe River network, Zhejiang Province.
They represented upriver water, tannery drainage, construction waste and municipal drainage. The characteristics of release of various nitrogen (N) forms
from the different sediments were investigated under low dissolved oxygen (DO) conditions. The transformation of N in the sediment-water system was
significantly affected by the conditions of the overlying water. It was disadvantageous for N release if the overlying water was seriously contaminated, and
it was advantageous for N release when the condition of the overlying water was improved. The N in the overlying water, highly contaminated in the
Yutianhe River, could be transferred into the seriously polluted sediment by diffusion, leading to an increase of TN and nitrate nitrogen ( NO; -N) in the
sediments. Input control of external N could decrease the potential load of contamination. Ammonia nitrogen ( NH," -N) was released into the overlying
water from all kinds of sediments while NO; -N was transferred into them. The quantities of NH," -N released from sediments were higher than those of
NO; -N transferred into the sediments. The risk of NO; -N release was lower than that of NH, -N under low oxygen conditions.

Keywords: sediment; nitrogen release; dissolved oxygen
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KETF VAEMELY 85.0% , 5 ZMErKikER %k
ROKRETHEWER, FBOKRMEEK, T MBI
BlAK.MESHMEREEEKMIVEKNEES
Yiokthk, KEEFRBILEAENBPYFERBLE
(Cowan et al. , 1996) , 4 %1t IR 3 38 ) 3 B B 48
NH, -N # S HE B & 2 3000t 224 (48 ,2002) . ]
BB NBRY LB ARKKRERFER, §E
FEALK R H 4 F % DO RA (DO <3.0mg-L™") &
BREARSTEHHEITES S N SBB(H#HHkE,
1996 ; XI| &% &%, 2006; # # =, 2006; Hua et al. ,
2001) {H ] B AR 2R B PLERY 2K DO &4 T N &
B BB T 85/ £ 1R B 8 K ) T B R AR
BHEFHTTEYES, 2 NREAE T LRER.
Wk AKBHHRY T HKCRIET EK) EE

K BRABRE CEXRERMHTHETARLR
VB MR DORET N BB, L AR
[R] ] B% B 3 0 28 4R (L 2R Ak BT L

2 ##5H % (Materials and methods)

2006 4= 1 A A H il R H: 28 T i 5 5% 0 A 7]
BeR R AR PR 69 YU B ) 2 2 48 B MUK AR UL
REFME EBEK, EAHOSH, HEEK, %
#HEEALEE, RBIRHYRETREHREM
Yrrn RSG5k ik, DTS, if 100 H 0%, & . KAERE
JE TR R[] SE B A AT, 4% SRR AUK MR B B
(TP) . BR(TN)  BEY(SS) ML F LR
(COD,) /KB 1.

2.1

F1 ERETRREREARST
Table 1  Basic characteristic of the sampling sites in the Wenruitanghe River
" s TP / TN / SS/ COD,/ KB/
RAL - AR (mg-L~") (mg-L"") (mg-L7") (mg-L"") m
1* Bl KE L 0.33+0.04 19.40 £1.18 191.5 27.42 1.32
2¢ JR A S KHEEE O 0.97 £0.01 48.64 £2.52 54.5 38.31 1.20
3¢ T M T 2 L o R A 0.11 £0.03 3.69 +0.02 3t S W) Wl
4* I H W R ) HES O 0.20 0 73.99 £1.32 22.0 66.53 0.95
2.2 RBF FERGAL TK DO R, BB S AT 8] °Y AR 45 45 49 DO

KULR SRR T AL BE b, K IR
PIRGPRRREL D 521, 05 & SR A% S0 1K R o W% o 9
BREMAFHEET (hFEmdBa 3" RSN
HEFKMES, LB A1 K ), R 4 3 3 TR
Y, BT RBHR NPT BENEBERTA
TRBEEP, FERFRE (25 1) C, B H 12h:12h,
WE65%. B 1 HidKKER.

ATSIZREER
QR | W
B it )
ks

1 RBRETEE

Fig. 1 Sketch of the experimental equipment

HRBEdETEXTFENHARBES 3

WE AT, BS54 8h,12h # 24h W E K DO
SR, HHRERERE TR DO RS (%48 3 kil
B DO W HEAM T 3. Omg- L") 4347 LB A F
TN .NH, -N #1 NO; -N, i & 77 s S % (K # g K %
Wy ) (BRI EAAR YT B 5,2006) , [ B 1 31
K DO &8 EARIFEEAL(E,) pH H, RN
ERF2 RBAEFHRANKERAZBAKIRE
(KM N KRB ERE) , REREMASEA
BEHRTURY L) 8 ~ 10em 4. B AT S 551 0
ETURYI R M TN, NH, -N 1 NO, -N Ry & &,
TS HE( L EARAAHT) (1 H,2005).

R2 KRESUNESZE

The measurements and methods for water quality parameters

Table 2

E3 ST I
BRE Do-1P(HREHFITIEKKSH) JEE B AR 5

pH F-20pH/mV Meter( 3t 50 g % ) G2R 37

E, 250A( Orion Research, Inc) B IE

BE  UV-1700 06BN (B AR ) B I BE R
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3 &8 (Results)

3.1 WiBRYy-KELEF TN HE R

VIR - KRGS TN WAL LE2. HE 227
W,2" 4" LRk TN RERRFETHRES, 43 H
RIS FFHEETHY 14.0mg-L "1 25. Smg- L' B E iR B
LEWET 7.6 mg-L 7' f1 10.6 mg-L ™', HiX K FF ik
W 45.8% F158.4% . 1* 3* @K TN WE#EE
2 EABE NERXR GBI RE. 550 R R &E
TKEI 3 RER, KPR TN RS EAIHRE
ERRME. AR RS EEAK TN KE 4" FIE) >
EABEK S2EFEFAK > 1 kK ARG
TN S8k 5 L BKH TN ¥k BE 28 46 9 3 BL 26 R
R, B EBK INWEARHE, IRY TN S E&
f&; Rz, Uiy IN SEA® (B 2b). AR RE
'MAVIEY R TN EBAFIHR 2. 155-kg™' A
6.52g kg™ AR AT A BTN, LB B KA —

W3 NEBHEATIHRY.
30r- a Y gt
25 agt e gt
Tfn 20
i 15 )
¥ 10 b
£ !
5 ]
0
0 6 12 18 24 30 36 4
d
-
b ommRmNERsS TN

B FERORR R DAY TN

2 M I——%
0 ] 1
1* 2* 3*
FREH

M2 JRW-KkREP TN HEN (o LEK,b FIRY)

Fig. 2 TN in the sediment-water system ( a. Overlying water, b.

TN &5 (g-kg™)
F-.

2
]
4

Sediments )

3.2 WRY-KR%F NH;-NF NO; -N R/
B3 ME 4 ZTLRY-KR %S NH-N
NO; -N f7Ze4k. M3 ME 4 70, \iBY-KESE
# NH/-N fil NO; -N ZR{L LRI 8. £+ 5 LB K
H NH, -N AR o LT - T E=H B,
T NO; -N 2R b #a #4654 5 HAH R . NH, -N B2 3

NH;-N¥ & /(mg-L™)

td

O BB RAT DR &
B IR R TR R SR

NH;-N& & /mgkg™)
(=23
=3
T

1* o 3 4
RER

B3 HRW-KRED NH-N ZEETH(a. EFXK,b. TR
w)

Fig. 3 NH/-N in the sediment-water system(a. Overlying water,

b. Sediments )

~ | omEEmmmeemE

b 8 B BT VLR R

E o

| ]

& af

z

Sl A Al

0 'ﬁl | - ! 1 J
¥ b 3* 4*
RAEA

B4 RBRW-KRLGH NO;-N 2 RMIEH (a. LA, M
)

Fig. 4 NOj -N in the sediment-water system (a. Overlying water,

b. Sediments)
WRER/MER K 4" >3" >2" > 1", SREATTTRY

i NH, -N S BA N, BB KAULRYF NH-N
ARRETARAFMBEGREE. RBERE 1" ~4
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iR NH,-N 82580 18.4% ,46. 5%,
45.4% #161.6% , R P TI Y B & K& NH, -N.
B 4a AT WL, W INZE KB 3°NO, -N AL AR
K. U5 FE AT A R P AR R B K, ER M RA BY 15, 16mg- L™
REZE 0.89mg L', IS L BA TN % B R FIT
By NO, -N Z R . AR5 H LY+
NO; -N B ¥ 6.65mg-kg ™', #INT 46.2% , ik
TR LU 2 PR [ R A T
3.3 WRH-XRLEF DOME, HAE A

B 5% L-®E/ks$ DO FE, HKEA HEW
W, SCH FF R4t BB K DO BEL R 0. 5mg L7,
E AN 250mV , EFAEBRMRE. REL R+,
FEAKFHDORBEME, ERER FFHBE. BHR
ERFH, BMEYKEXIBIIBEOMKERHE
VLY, BB PR T B K 4k B 9 A K (Jan Vymazal,
2007) ,f# DO ¥R EH E, FER. FEE KB #1T, REE
HHFEARNZSS, ZWAHHE BRKEEHHFRD
WEAEEBANREZTSEERB DOKERME,
EZW EAF T E (DO <2.5 mg- L7, E, <
350mV).

5 LWk DORME, EMEH
Fig. 5 DO and E, in the overlying water

4 3318 (Discussion)

VRPN T B EZ DO ¥ pH,

BEMERDEESLSHFEHNZOE W (35
& 1996; # & =, 2006; Sanchez-Monedero et al. |

2001). ARG ETHBRYTAEEERXREH N
SHMBPHRAEN, FEHINTE(EH2)ERFT
NH/-N (B 3b) 1 NO; -N (B 4b) HBZ M. hiF*
VA, S B FAEE KM E H5 OMEm
PATRES, BERM LB K TNRESFI KN 48.6
M74.0mg L7 BB FHMAN. XRFHITHE
3d J5, TN W RN 14.0 F125. 5mg- L™, LA 7E 3d
WHESIBPEAREN(BBSNERES)H
EBAKIBEFRYHHRBURYH IN &5
i (E2b). LW R 2" 4" EEKP TN K ER
TR, FEK TN IR ER R REIEET HH
FEFERE. CEBRRY, IRY- KRG, KA
BYZEEREZHRWS N EERA BT
ARy 11 BR 7K 22 14 B v BE B8 BE (R 4, 1997 5 #5/
K% ,2007). EEKP N WERERE, AT LE
7K o BB R 15 T AR 4y ] BR K 4R, B Ok iR e A TR
B, FEKNKEERSNREDTIRY IN S8
.1 3B R TN & B AR, 45 512 05 M
Bl 3" VLB, TN &R 4° 10 54.2% BRI 1B
KA LBEKERRHBBERW BT, EEAKF TN
WEREHEK, BRERFESN 12.5mg- L7, 5 4"%
BEMY(11.0mg-L7") , IR A L REFHR
Besh iR
BEAGT, TR RUEBAKREKRN L&
K, FR B AR RBPLRYEMR DORETHEH A
NH/ NHWEBH, X5CFHKE R~ (Hua
et al. , 200 ;3 A%, 2004 ; 2= 3414 ,2003 ) . L
Y- KRGEHH NH-N HIRYHEA LEK, FH S
B EBEKPHEERTE (B 3a) MRy P HE
BHREE. /€ DORET N I BHEAAR N2 RN
R R ALE - . B B R 3K R m LA
SAE 46 )2 B 8 59 ( Pauer et al. , 2000; Revsbech
et al. ,2005) , FIRRYEIL RN ERBEZELETIRY b
AR, RE VUYL R B4 NO, -N A 2E4
#E A U1 2 % ( Hashimoto, et al. , 1999; Sdanchez-
Monedero et al. ,2001). FE{E DO & TF, BRI H
HEERL, BAERABE, XFET BEKS
NH,-N & EF&; B 50, B 3b fim, LR Y
NH, -N B85, Y8 Bk b NH, -N ¥ 5 51
BE. B3 AT, JIRY P N, -N SBRE LA
KFRERE, AL DO RS T , ARG REE
MR FEKWEZEEAR. £RBEHF T, U
By NH-N S EHBREmEBERNEE. UEW
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AMEEFBUTHEY EBK A EE K Z R T 8
BERERSE, IRy h K NI -N E9 8ERAT
A RBEK, RN NH, -N KRR B1H)E IR
WK R T AR B E R e LB K EK R, X
MR TETERGEM E, K EKI (Beutel e al.,
2008). R BT E 30d EHB, & ARG LB AKDH
TNAM NH -NREHEHRTHE(E2,E3),Mm
NO, -N¥EmHA (B 4). TEFHER LBEKH DO
WEME, L L7 (B S) , iR Y h i B 5036 144
SR, MR EEZBME, SR EEKP N
B IS R AR R A LR X i T
B - KRGS DOERFBEEBLMARLES NK
TR,

BEFGT 3 MIRY-KARLE S H NO, -N £
BRAR LB K bW AL, LR b & BRI,
R A AHERE RBM N BEEREHAKRK. 434
AT {ZHy ( Gabriel et al. ,2009) , 7] i ( Baker et al. ,
2004 ;Yu et al. ,2008) ,7 O ( Wang et al. ,2003) 5
TR R IKTTH Y (Laverman et al. ,2007 ) F W35
U, RYHRHEAERAERNERRTRY P
NO,-N & AT KP4y —LH¥ TN RHR
A6 E 2 B (Gabriel et al. ,2009). 7] W, &2 #5 4k
ERENRY-KEGEHN N EHRIBRPEEEXHE
EMER. RRSE 1" ~ 3" VIBRYFNO, NS REK,
¥ 5 EBKkH NO, -N W EREMGA TG, HEA
R AL DORET , R Y RGN R, RY
P NO, -N TE R E R TR AR R4,
FEULRY T+ NO, -N S &EEL, #H T FBORIBEK S
FREKERTREMKESE, DEKH K NO, -N

Y BERAT ARG #HATBRY IR EALRIES, B
RS EE KRB Y B NO, -N M. 5
S R TR AR UTERY TN S B R (B 2b),
XEMTHRO T HMEYH RWHAER(ETREK
%,2009) BEEHVIARY P N 4L h N, L& &R
. RRERE 4 UBYF NO, NSEAFK. X5
Hkkr B ER R PR RN, SR THERKK
LR E A 2 K% B2 i % W (Sanchez-
Monedero et al. ,2001) . 4* JT A4 A B 90 19 1 & 0
KHARESAKESRETHRNERFEYR, Bk
VIR L EH T A-R AR AL, inZ &K
th NO; -N ¥ BEAR 5 (15.6mg-L™") , KB N 7S
MEEHTHEARBK, BFEATRYRBEKE N L
TREAERFEREREVE. W ERE S
EEBRENTRY I W R M EBK S E NO, -N
HIBVIRY P NO, -N SEEM(E 4b). BRE
HRFZY, LEKKEFRERAF A X FLRY A
BHGEEW, S EBEKNEFREARFGREMRE, T
By &R 5 B BIK & (R BER4,2005; % /)
fik% 2007 ;Hua et al. , 2001) ,{BEHINZE WK 3*
DI R I NH, -N BB, T L& K NO; -N
W EEA L. TURYH NO, -N & &2 i R 3L
1K DO RS, UUER Y i S i 4L AE Fi RE B 45 UL AR
Yh i NO; -N B4k 8 B S BE &R 48 M #2 i)
R

RWFR LB K P HIEA N E] Yy #4845 H 1
XA, BEENEMMHERXRR, H SPSS11. 0 Gii %K
BT EES T, 28R, KERE RN ES S,
FH-A Pearson AH K47, 45 R W 3% 3.

£3 LEKEEEN.DOME, @MEXH

Table 3 The correlations between various forms of nitrogen, DO and E,

REE A TN-NH, -N TN-NO; -N NH; -N-NO; -N TN-DO NO; -N-DO NH," -N-DO DO-E,
1* 0.489 -0.431 -0.656" 0.004 0.064 -0.310 0.945*"
2* 0.534" 0.021 -0.543" -0.852°" -0.267 -0.286 0.628"
3* 0.774*" -0.031 -0.369 0.677" 0.414 0.416 0.781*
4* 0.111 0.916** -0.204 -0.197 -0.395 0.724** 0.381

#: *p<0.05,n=8; % *p<0.01,n=8.

AJ L, & #fh LK H NH/-N f1 NO; -N A B
ERMARRR, AR RE P EMIRHERRE—Xt

FIEA,NH, -N 1 NO; -N ¥y u] LA LK H N
PR R, BT 00 28 b 2 B B 35 % i TS K 4 1

FIE, X5 EE R BR—3 (Beutel et al. ,2008).
DOFME, MEREFME. 2" 3" NH, -NFI TN §
EH%,4" NO, -N fI TN BEMHL, BHHEEMTH

TN ¥ BE. BT LA, 7 38 34 2 5 2 vp 24 s 0 309 B A
1% DO RZ B B 8 S H: B NH, -N BB K3
W — 2 fEE .
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5 & it (Conclusions)

1) PEKKERBEMNTRY N BRABE
Fm. Y EEKNEFRLEKEFREN, RBEAMT
By EBRAKZEMERESRE IR EEPH NPT
AV BERATHACEBROTRY, & H R
RSN IR N B A K A T UL W i 7E 15 B S A7 R

2) Y B Afik DO RIS &, B oF B B &
RUYLRY P NH -N BB AKE, EBEAKDH
NO, -N £ ¥ #fE T AWk A UL Yy 18] Bk o, 3
ERMAERTRERS, BRA5 LB K $ NOy -N
e BERR AR R BLAh, ROHALAE A R B B K UL
Ry NO; -N & B K.

3) EEKOKBRBER, 7 DO WERMHHFLRL
TLULRYFE N LR NH -N S BB#AKE,
WK LR P R S

BEEE®MA: @M (1945—), F, H 5% R. E-mail:

jinxc@ craes. org. cn.
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