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The effect on the variation process of internal nitrogen under aerating to the
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Abstract: Using indoor simulation method,the variation process of internal nitrogen fraction was investigated under aerating to sediment condition. The
heavy-polluted surface sediment of urban river was used as material in the study. The results showed that the removal of endogenous nitrogen and the
decomposition of organic matter were promoted under aerating to sediment condition. The removal rate of sediment-water system nitrogen was 5% higher
than the control group. The organic matter of the control group increased by 35. 1% during the experiment, while the organic matter of aerating to
sediment group is essentially unchanged. Aerating to sediment condition promoted the migration and transformation of the ammonia. The ammonia
concentration of the overlying water, pore — water of surface sediment and adsorbed of sediment decreased by 99.5% , 94.4% and 75.6% under aerating
to sediment condition. The concentration of organic nitrogen was promoted by decomposition of organic matter when aerating to the sediment, while the
concentration of inorganic nitrogen was inflected by both mineralization of organic nitrogen and decomposition of organic matter. The aeration changed the
physicochemical property of sediment and thus the storage condition of internal nitrogen. Moisture rate was significantly correlated with both organic
nitrogen and inorganic nitrogen of surface pore — water and sediment, while Fe ( I ) had a significantly relationship with inorganic nitrogen of surface
sediment. However, there was no significant relationship between organic matter and internal nitrogen.

Keywords: aerating to the sediment; river; internal nitrogen; organic nitrogen; inorganic nitrogen; variation process
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TN E AR KR Z L TR (X%,
2011b) , — B FE IR H B /K & (TN \NH, -N \NO; -
N.NO;-N) . Ji§ & W W 45 % ( NH; -N. NO; -N )
(Konrad et al. , 1970; Kemp et al. , 1972) FKJE4
A WIRA LA K VE A ol 5 EEK A
RS (IR EAF, 2010) , IR 2 7E Gk 1
T KA AL, T NIRRT 5 Ak
FRAR T IE TR T V5 Yl B 8

ARk, BE B WIS G G IR B T AR B LT
Ji&  BRASEORAG RN Tz N B ASUR] R K AR
SRV T 78 AR By, it B XK R RUIE S AR 1k
JI 7= A B 8 32 DG 1. 2R KM (2007 ) X HLAfF 5%
T KBESCFI R BRSO Ik Tl UK N, -N 25
FRACRAFZM. BRERE (2011) 458 1 AR 3N
MR RBIRTEX LA KFIEBK T AR S
FEAL R RZ . SR LA B 9E OR 22 8 R G 1 T Y
KRR K TR BUE S B A2 A, Bz B A TS e
TR T PN R R AR R Wi B AR BT 5. XA ( 2011a)
TS 1A [R] B 07 2 (K B SRR U8 B 30) % K A
AR TR SHALI R, [R] i) 26 %) 1 T B
I TRI B 7K RS U W B 25 NH, -N A9 A8 4k, {H 2 X
Teok R G TCHL A A MR SR T 28 A it 72
ATk LA I

A LA T V5 G Tl 38 RS U8 AN E A K R bR
P R ST, 2R % N BADL 7 1%, 38 2k X L X R
R TR A TR e WIRZUE B2 M ny i &, 18
FERR IR T IR Ie 2L S nY 2 AR, LU
TG el A VR I T AE SR A X HR R .

2 ##E5FiE(Materials and methods)

2.1 E AR

B AL S TR g Al b X RS R, T
YU E, LR AR L S W R Z VIR, R R4
KR EIRAR WAL 1, ME L 2.3 7. R4
FE SR 6 B IR T b, -

®1 ZEWREARAIRE

Table 1 ~ Background nitrogen value of the experiment material

o Lk AR RBTREE KRAR
s /(mg-L7") /(mg-L™') /(mg-kg™') /(gkg™!)
TN 22.89 39.81 — 2.73
NH," -N 21.94 38.41 324.27 —
NO; -N +

i 0.71 0.08 10. 17 —
NO; -N

K45 pum BEHHIE, B UK 4 CHROGIRAE. &%
JRIR T KN 51.3% ,BRHN 9.32% , Wk T 7
170 mg-kg_l.

HHLIE IS 30 em, 172 9 em. 28 AJETR
380 g, /&5 em. HULIEII AT UE/KHFE 1 L, S ik
SRS T PR e K B 15 em. fLSLIEACK
(KRS R ~3 mm) ZEFEVRKAE FH 2 em
Ab AT AR RZIE TR (B 2 em) B0%, 5 FAKF 4
IRA. IRIEH o FlRE A M. REHE 3 d J550
IFFUG , FHMESHL( ALEAS AP-9804) HE{TIES, IS,
WidE @ o W & 3T ( Ruanming LZB-6 ) #5 il 4 2
Lemin™' & H 0 £ ~6 55 H 3R, BAHK 6 h
SEYR AT 25 d, N SR IR BRI IR K IR BE Y 5 2L
SO FESS 15 d A IERER, B 0 ~ 15 d BB B,
fHBRES 6 h,15 ~25 d KyiE Bk,

SIS 43 Ry %ok B R R MR AL, B 6 N HE T,
BFE A, A EA AR, WS
POV T 56 5, A S FLAE P 2 BV A A | K
R (20 + 1) °C, % N2 R 0 il 7E
(20 £1) C. BA s MNAEZIIFIG R 0.5.10,
15.20.25 d B —AN k7 R4 T I e BRAL 1 B o0
FEXFH DK SIE SRS TINE , Jrik W 2.3 5.
JRUEBE S Ve 47 2 I, oA T 73 2R M, R 2
B2 em,)REE 3 cm.

2.3 M

FKFER ] GB7172-87 M 22 ; ke Kk R R H GB
7876-87 M 5 4% % I OG BE ¥ (4 AHAl, 1990 ) U
E A ML SR EE A R A A B T (R E R,
1988) ; L7 /K2 0. 45 pwm JEHHE S5 H SKALAR i#
SR shK A MU 5E TN NH,”-N \NO; -N + NO, -
N ; [E] B A i 285 280 i e 250> (4500 g, 10 min) /5
B EIHWZE 0. 45 wm BERIES , F SKALAR 4L
FK TSI E TN \NH, -N \NO; -N + NO, -N; Ji§
P T HRIBCE A 1 mol-L~"KC1 A4RIEGH , # + 1
100:1,9%3% 12 h J5 5.0 (4500 g,10 min) , FiF Gt
0.45 wm JEAHE ] SKALAR 3% 25 3% 8 7K 5 20 B4
% NH, -N . NO; -N + NO, -N. Ji& Jé & & K F it i
FRERTH AL 0 2 (ERB 55,1990 ) . B4 HF i 48 3
ASSEAT, AR X AR R 22 < 10% , SCHH BRI R
FIA.

AHERHZE A AR, RIBKAHLA = [
BUKEA - @A - SR KIRANLEA = JKles
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R - i 8 AT IS U (R 4R EL 52005 ). Bk
TR 02 B = W AR, 0 K B f AL
= Pk x RVE TR VR R K R = R x IR
T, TR Akt = R x (1 - A7),

3 ZR 55 (Results and analysis)

3.1 EA
3.1.1 BAWMEO~15d) SxrEAL, KR

AR ) Bt K SRR AR il A5 RS R A T . A
1 BER X 0] B 7K RIS T8 5 A 38 S 22 18 1 %
B H 15 d AR REAR T 32.5% F1 7. 0% .
555 BEAH L JIC R IR S J2 AT B K RV L& 0 T PRk
TR T R A R ESE S d 15 d
SR EBRRD B 40. 0% F175.0% . SRR T RS
RKZLFBEN — BT & (K 2) 56 15 d Bl
2.9 g-kg™', LAIRIGIN T 8. 6% . T IEHETIE)Z
] BK SVATERT 10 d F72E TR T 40.0% , Z 5 4EFF
BB R EARLE RKEEAL 10d TR E
3 g-kg ™!, ELBIEAIEIN T 10.0%.

50 -
—o— AR

—— JRERIRZ
—O— JRIBIRRE

40 |~

30 =

TN/(mg-L™1)

it ] /d

B1 @EpEk TN itz

Fig. 1 The variation process of TN in pore-water

3.1.2 HBEWME(15~25d) BBEAIEIE, HE B
(] B K R T 8, TR U 4 R R 2 BRI IR 2 T
T A, X A 2 ] B K RS U R Ak S AR 4 T R
EH(E 1) ,10 d NAIIREAK 17. 6% F1 7. 7% . IS
WA 3R )2 MR JZ B BRK S Ak e B B B A
B BBt a2 B s, 4yl JE e T 61, 0% Al
20. 0% ,[H LI R AT A 65. 0% F125. 0% [#4
KM B FEAIR.
JRIRBEAURZIK R Z [ REREIRE, 7EBA 5
Bt R BIRRETTEIKZIRIE T 5 FEKMEZIE

Te & EREZWER SR, ¥ & B R 2K Y
W T L5 K A R . SRR R YOG R 1S
WE Y1 B RS )2 2R 10 d BT T 10 ~ 15 d RIZLF
.10 ~15 d, RZ L FAKIB T &, DA HH 22—
RETIRZIREHER. fEE, RZKEEA
FHE R, SRIZIRTRAH R, —HE 15 ~20 d #4
TAHAR], Z 5 3RZARSL AR, BR 1 FREL, )2
HeFEAAE.

—— RS
321 —o— RIRMSIRE
230
z
S
&
P
26
24 -
22 1 1 L L | |
0 5 10 15 20 25
B i) /d

2 RiREEEHEIRE

Fig.2 The variation process of TN in sediment

3.2 LA
3.2.1 BAWMEO0~15d) SRR, e

A AR T2 U [ BK R B NH,-N (v
JEREAR(E 3a,3b) , Hidow R 23RBS NH, -N 1) 22
BRACR SN . AT 15 d BF, R Z IR VR R B
IRFNHEHS NH, -N ()R BRF L 2 = 57. 5%
I T72.1% T2 1 25 B A X S 10. 0%
3. 9% . UL ERE XTI JZ NH, -N FISZ AN K.

JEG V6 [0 B 7K R 4 RO i 245 280 7 A1, A o TE L
A 0.25% ~5.0% . 8] B K i 25 2 22 1k S ARk
RIS A BRI, BB (0 ~ 15 d) , IR TR
BB BKES AR S d M B Rl IR e
s (1 4a) , 7655 R BES T HOE BT 47 -0 28
B SRl s A A F AT, (A5 A 20 A 2
Er i R R R U8 48 BOAS A AR AR fh R R L
5 REAH H, 322 AT SR CS I A A s (B 4b)
S ERIUT A IE < IR ARE < KRB
T2 X H A GEE IR R IR B i AR T A
HY)H AR (AR 2007 ; X4 2011a).
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Fig.3 The variation process of NH, -N in pore — water (a) and extractable NH, -N in sediment(b)
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Fig.4  The variation process of NO; -N + NO, -N in pore — water(a) and extractivable NO; -N + NO; -N in sediment(b)

3.2.2 BEME(5~25d) X BRALE] FR K g
AR NH, -N ¥ B 455 T Fta 3, ThiJic e g < 4l
[T BZK NH,-N A5 388 KM 3 S . i 10 /< A i
BIREEMHEER AR, R TEBH. MEZIE
FMFEETE 100 mg-keg ™' 2247, A FHE. X P RE 2
R IR e R A R 5, 2 FURJZ IS T S A
WRE 2250 K MG Fick 5 — @A, “HWRE &Y
BVE R 1 b E] A 5 ¥ ( Gilles, 1978; Kaspar
et al. , 1985) X i W 1 MR 45 R f5 3R 2 AT 4 L
ARG T = M2 BT 3

5 20d IR IR R ZHAE A KiFT & (K
4a) , 1 LK — WG B A i R AT B AT AR W, L —,
5520 d IRIRBESURZ Z A KRR, 7T Be S A Ak A A
A B2 RIZ e ; 2 % & BOR e
WS KIS S R K IRFEAR (R 3) , Al g2
AT HAS F LB KRS 2 2 ISR (R Bk, 3L
ST U RIS R0 B - v T . S R 0 3R 2 IR A

BEARME T, 10 d AR 75% , AP 4 d
B TR, SO by e R g i A A L
FETHFE CRE/NIKEE 2007 ) |, 1 RS e % 52 38 JEUIR
A, O ACHE R T , A5 20 B e R AR

3.3 HILA

3.3.1 BAWMEO~15d)  JEIREALE K
FUR VA HLAMR BT anlEl S iR, % R[] ok
APARET GRS e S d s, 2
WILRE 4.5 £%, MR RAHLENE 0 ~ 15 d NEF
SEFRET 10.8% . SREZBIKEAIANFETHE T
20. 5% ANJF) TR SR 2 AR UK A LA 2 T i -
TR (H R AE TR R RKE R )E
[ B KA BRI FEATS 2T AR (E AT 12,1 A1 6.7 %5, K
EAHLAN 501G+

3.3.2 BMEWNE(S5S~25d) HEBREEKE
PUARMR B A S T R (18] 5a) , HRZ A HLAR
R ARG J2 UL AR B 35 (1 5b) , 3 AES 25 d



12 4]

VFIEAE SR YIRS T 15 Y i A I R AL e A 2 )

2939
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= 2 22
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0 5 10 15 20 25 ’ 0 5 10 15 20 25
B ikg /d A ik] /d

B 5 ERKEVE(a) FUREBEVE(b) THLE

Fig.5 The variation process of organic nitrogen in pore-water(a) and organic nitrogen in sediment(b)

4 1318 ( Discussion)

4.1 RRBAEHNRAFBAHIALH

S HEL2HL A S0 300 1) K B ARG D8
IR TS, FUZE ARG T, KRG
REIE R L BBk B 5%, AR S T (B
JEAE 1998 ) . i B 4 b K R U i, A
TR R B TR LRI AT A . % 2 R TRk &
GBI BORR B, nT AR X IRALAE S 15 d ek
RGRARERREN 7.7% , MRV IETH AR LR

R 12.6% , 2 B JEC G MR A nT A2 2 PN U8 01 25 5.
TESS 15 ~25 d, W IREH AR s/ 11.5% , MK
BRI TF i T 4. 5% . i 3 40 i vl 45 76§ BBy
BlRRES AR T EEKRSA R TR, AR
KRR M A I THE , H BB K B AR 5. 34 mg,
I R BEK MU T B Z G N T 26. 27 mg, X BLEA7E &
BINKRAFZIMARIER T L KA R4
J] Bt K AR Je U 28 i i AN S Y, Bl b s S e A
BUTE A R R 8 i B B e K R G AR T
m(E6).

R2 RAREEMREZSE

Table 2 The nitrogen amount of different stages in the experiment system mg
o it B 21 RS
#0d #15d #25d %0d %15 d #25d
KA 22.59 11.27 7.28 21.19 13.45 8.11
[ B K 3.10" 212" 1.84* 3.07" 0.92% 1.28"
4.66"" 3.19* 2,77 4.60"" 2.76 " 3.34**
IR A 202.13* 191.20* 170.09 * 204.41* 145.46 164.30
303.19 " 286.80 ** 255.13*" 306.62 " 309.21 " 315.70 **
Mt 535.67 494.58 437.11 539.89 471.8 492.73

TE: = FORIRIBEARIZIRN, « » RoRIRREEILURZIRIE W05 0 d, BSOS 15 d, TR A HURE 25 d.

TUR b 18 5 AL R YR 43 oA A I B A A 9 U
BN, SR R G SR AR IE LT, A AL
KUVEHAH PR RGEA G 7= I Y A
EUURLIN A (R T 5% ,2001 ). & 6 X HR 414 HL
JAE S 0 AR S T 5, T <AL WL AR AR /i
FEL PS8 3y, PR mT DA DA Sy M Ao R A 4 TR 1 A AL
T e A MRS ) S5, 3 {8 foe g T R A< ) (1]
B R YR A HLE T B Ge (18 5) . T e B B

A LRI T A AL 0 £ T 3L R 2R 4T
THMERNLY A PLEE AR T T A BB
PRI, A PR AR, SRR IRV (18] 5b) 5 24
ALEE AR R T A DL 4 F I, A HLAR
JERETH , AR R TE (P 5b) .

PRI T DAAHE I, JEE J8 Mg =0 e 1A AL IR 20 i
REARIEK R GEA LI, BA B i A2 252 T
QARSI 25 d IR SR, AT 1 DR E
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Fig.6  The variation process of OM in sediment

4.2 KREBAXAANAEAITENYH

JE VAR IO ML AU 2B, Al A ALk
B A AR T TR LUR IR E N6, 78525
BISAd(BREE 1 d), N BAGEGHI AL EN
87.79% ,Mi Ik e B R ZIK A VLA LLE N
97.20% , LI A5 AT (i E 10 d J5) X RAIERZE N
BHHLAE DB 89.03% F196.04% . /1 4. 1 550 Hral
15 el AR A LT 3, BFSE 3R I, A ML 43
i IS T B A LA (TR PR AR 55,2002 5K R VG
25,2004 ), 1A A 1 AR S 30 ] i) R /K RS U A HL
SRS N b T = A LS O B, A PR
JEFRE ARt T IRHLAE M KR LR, A LA
B AR IHAR & (E R B R v, A LA S 2 4
DI T RAW i 2 AL LS A A, R B 3 1]
A5, T 9 B ) B K RS T W B S I R R Y A
AR T, BRI T 91k A F T AE.

4.3 JRERBEAXRARLE NH, -N %

NH, -N J&3 7 75 el 3 b e £ B RHLAE &
(De,1992) . PRI, 53 B) B 7K G U8 W b 45 24 Ut
WA EE. K 3 Al e, £ )2
[i) B 7K R B A5 2 R A IR T 94. 4% F175. 6%
K E AT WEAR 99. 5% (£ 3) , KRR
SR AT R 5L B R R R AL
FREBYEL, 7 K 18] B KR 3R 2 R VR W B S A
B KGR BL S AUA B AR 2R e Wb S 2 A
RS T RE.

BRI (0 ~ 15 d) , RIS IR AE BRI ol i 72

e S EEAKATIR G, h TIRIe S LB KE A
WL 225 F 2 S 30 L K | I R 7K RIS Y8 T jf
DEREH . HSEBRAG O % LK 8] Bk
JRIRIE M Z A R TREaE (K 3 % 3), Kikn]
DIHEWTIE K 2R G0 2 Ul i I S L AR I B R G ).
& 3 RTINS 1) g S R0 B T v, LA BUK RIS
e RIIA TR (& 4)  RVIGHA T AL
VERHEAT (AR e K R G A L L N, AT N, O
B R GE (De, 1992; T A 45,2009 A& 7 45,
2011). 734k, i A — R o3 2 ) N 2k 38 1k 2 R A
A A LA A NH, (S R 5 (LR R
45,1999 ; To2 P45 ,2001).
FEBYBL(15 ~25 d) 51k A sl s | R e T
Rz ARG IF 7 AR UUTE 46 4 R, s Tl 4 e K
ARGV ARG, 32 A0 25 A SRR T I .
FEU I ], P K 2R G R B R s T, TR
A MR AR, Ak 2 R 2 U v et IR 4
TG BN IR, DR A A TR K i B0, B TR AT
AVLAE A S (F 207 %, 19925 22455 45
2003 ) , {45 [i] B 7K AR e A WL TE IR B A T
TR R (E5) IR R 221y 3es) K,
T LK 7R Gt A A B I T, U2 TN {154
R (EAR TR R, IS I U W B S A
e R 3b) 5 256 I A T e B S i 2 TR 2
Je TG R (E 4b) , HRIZRIBKA S Z A
JRZN A JE T G BEAR A 3 (B 4a) , FRIIEJZIETE
TSAE AR A AL B 55 I Z, 10 d KRS 2 IS T &
RIEMT 13.6%.

®3 LEBEAEESR

Table 3 Nitrogen of overlying-water

i T KE TN/ NH; -N/  NO; -N + NO; -N/
/d o (mg ™) (mgeL ™) (mg-L7")
it BE 2 0 22.59 20.94 0.67
15 11.27 7.27 2.87
25 7.28 3.37 2.51
i Int | 0 21.19 19.48 1.12
15 13.45 0.10 11.88
25 8. 11 5.94 1.54

4.4 WRAL ML RRBEMMERHXF

W P AT BIL AR TEHL R B 1 I 4 A G 1
M EERANFE 4 PR, KR 5 2 B Bk TTAL
A RZNPBUKAEILA  RZIRTe TTHLA  RIZIK TR
FHLAI B EF K (p <0.05). — kN, & KET)
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FE AR TR TG, 7F—a B Lo {dd
BB RAL s 75 SR BEAE X & T2 8 AU ok B
AT —E B2

RIZMPBK LIRS WL R ZFMHL (p <
0.05),3RJZ I THLA 5 WA B FEAH X (p <
0.01) . MK ITIE E AL R A 1) B AR A, 24 0
BRI A7 E B R B IR e PR B8 Ak T30 SRR A (440
NI1,1990 5 FEZALEE ) 2002 XIS 2011) , H Ik
AR A B 22 BH IS Ve A B A S ol 3, — e AR - AL
AL AT IR 45, B A R TEAL A 4 K
BB, BT LA AR R AL 1 TR) B TE ML R A AR R AR AL,
AT DAGIE B i Ak 2 N B A7 AE 5 TR, 222 IS JE 1]
BRK R B A U2 2 T B (K 4) i -
BB S A A W E LTS (R 3) , il
JE Ve —HB Al Y HOE L K P R A —3 40 1
RABAVERIILE T R 5.

RZRR T A SRR FE R EEML (p <
0.05). WIREZEAS A VLA A E A7 M55
FrRA P o ff ol B S5 R EZ b B e C |
KR,

x4 REBSERERENERSENERZ E Pearson X 7
#H(n=6)
Table 4 The Pearson between internal nitrogen and physicochemical

property of surface sediment after aerating to sediment condition

FKE BRRE W AHUR
RIZ MBI TEHLA 0.820" 0.689 0.915* -0.445
RIZHBLAKAHLA 0.825* -0.096 -0.550  -0.479
FRIRPRTHLA 0.812* 0.824* 0.975** -0.390
FERPAHA 0.837* -0.421 -0.683 0. 460

. #p<0.05; % *p<0.01.

5 #5i2(Conclusions)

1) TV BRI N R 2 22 BRI LI o0 i IS
Ye <]l e 7K 3R 48 0 2 25 R R L X R4 e
5% . JRVEHESE S A2 G MLT 4, X BR 4L A HLE
T 35. 1% , 10 JiS U B <040 A7 ML o 40 4 5 B AR
RAE,

2) JRRBEAEH AT S, BB
A B K 2 RS U R B A R R A 285 2 R B 4y
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