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JEIR (RABE) 34 RRMEBAL R LEVER, B RMLfR B SK, o BLAEFRER B3 SR K
RRA BRI Loy F @5 BeAF R BT 5 SRR 38 X, MERR A IR BOR N 0 R
X ERBYBEM SRR BBFIERLEE EANRG S, 2L RANRGELELS, €
A F AR B SRR R IEN TR &, BAANASL . THAIAELS AR E LA
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Effect of natural organic matter fraction on desorption characteristic of ammonium
nitrogen on sediment in Western Liao River

ZHAO Dong-yang', WANG Ya-di’, WANG Er-li'

(1. College of Environmental Science and Engineering, Liaoning Technical University, Fuxin 123000, China;
2. College of Safety Science and Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: Effect of desorption characteristic of ammonia nitrogen on different natural organic matter
from Western Liao River sediments was investigated by batch experiments of equilibrium adsorption. The
results indicated that humus was a main influencing factor in desorption of ammonia nitrogen on sediment,
because desorption ratio (0.70) of ammonia nitrogen on the sediment increased dramatically, while
desorption hysteresis index (0.016) decreased significantly after the organic matter was removed. Tight
humus (humin) in heavy fraction play an important role in restraining desorption of ammonia nitrogen.
It could cause the desorption ratio to be lower and desorption hysteresis index to be larger. Distribution
function sorption of ammonia nitrogen on light fraction mainly caused desorption ratio to be larger and
desorption hysteresis index to be smaller. Consequently, the content of organic matter and its existing state
were the main influencing factors of desorption characteristic of ammonia nitrogen on sediment and both
should be considered. The diffusion flux of the adsorption of ammonia nitrogen on light fraction and heavy
fraction of organic matter, stable humus and tight humus of heavy fraction to the overlying water could be
roughly calculated by the percent of 97, 41, 25 and 17 of the saturated adsorption amount respectively.
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UC AR — 7K T NOs-N H1 NH,-N 1 47 B
X T K 8 b AU O B LA A R AR
JH (Aller et al, 1985; Kaspar et al, 1985) , %F
BRTEER AKX, TUEST T K SR B R R 15 57
KPR E RGN Z— DURY — KA
P HOVE P LA S W BT / il WV T 5 4 1 25 D)
A % (Berner et al, 1980 ) NH,-N 7£ ¥t 1 4 —
Vg K LT 1 B9 HGE B 5.46 pmol'm -d T (
HARAE, 2007) o FRAS KA R A8 — 40T
U i NH,-N BElciEIR 1 0 t A2 4 (Z A8
5§, 2005) o FEVURRY — K FTE B IR R 2S i it
B, "AWTBIE SRS AR SR %
ER, At 29 5 SOA A A B 76 %
( EI4E, 2001) , HZEATRIWERE B 2K
T IEAR ) AR KN AR B FR R 75 5K 1 80% ( Jesnen
etal, 1990) . [AMAEREREEEE [al LI, OC
TR —oK ST A ) 30 3 4 Ap % b KA 9 5 772 K
SEREREE T 7 A AN T Z AR s (98 BT A
2004 ) o A [m) AL AL A AR A A B AR P BT AE AR
KZES (& LA, 2004) . PR 0HE
RAEVTRY) L BHRRAE ) 22 2R (Bl 4,
2012a) . PUARWIAPLET & BEHGM, S0 & el
R Tl AT R AL S A R A F A, M £ 0E
SRR EEHmEE, 2012) o RIVAHLEL (NOM )
R OKRDURR Y i B G 4, NOM
— AT o RS, SR A DL 25 A L
&Y, FRMAEEHYI B, ME A, R R
fE. AOLIRSE; 75 — KON B A LGS
Y, SUCRYIA L 65%~75% ( 2% R4,
2005) o JEFE U KBS A E REHIAETE, =T
TTEAKEM, Y. SE%G6eT . KRGk
FLED )2 W B M B A R 22 I R (995 4%
1982; Schulten and Scnnitzer, 1993 ) , #EMHIM
HHRY (EEJR. £&Z5) MIN, PEHETRNTHE
TR A Y AE Rk (Jastrow, 1996; Cheshire et
al, 2000) , PRI SCA 5200 2R AR b kA 27 6 2R
) — AR . BT UUR Y AR R SR A AL
21 3 X6 2GR AR I T ) T 5 i DL ARG . SR
ORI AN [6) KA LLH 735 2 B R IE 1 5200
X A R AR Y MR AL A0 PR B A Rk i

SURCIP S Uil kel SRS b = NG L B TR PSR T
) FE LSz —, BR300 I SR T AR
) 64.6%, ARl Gl SRR 21.6% (B4l

JEAE, 2000) , ILTBLE ) R BLUTARY) £
BORIE T PH AL, TTERFEIR 76.08%( 4R MG,
2001) o ASCWFGE T VH 1L PR AN [F] KR A AL
2H 43 2 A SR AR R B sZ e, LB A AT BIL T
i FZH A B TR W A 2 O AR KR
G R HHKE

1 #RFFE

1.1 w8

11 REESAA R

PO b RO s RO R (CERSE
2005) , VIESERE LN, TR AR T IEUR ) B T DT
Mo by RO A B AR A K (I
# 1) o N TR 2 BRI A R R AR A
ML 73 % 2 A W R AR P 52, SRR A A
IR BT, RS A By PUAL T i
W25 ST (5 W ) AP RS
W (B EEHIIRE ) 5 YL rhiE (I E I
XL AW ) 5 PEIEI) R iE (B IR ) o
SRAE R S A WA 1,

1.1.2 KA RAE

N A S PR FERS, PRI B 5 AW
FRELRZE (0~10 cm ) JUARPIEE N 20 kg, HIK
KA, st 1 mm i, &H.

1.1.3 Rl &

DRI R A s dirik: (1) &
HAEah; (2) HAMEG; (3) BRESEsm (Hy )
+ REENIEEET (Hy) FEf; (4) RE5SJE5E
(Hy) #ih; (5) &XBREER (H,) Hah. K
FHAE XS %5 B2 - A ik AR R — (ARG 25 6 38
JEHE B0 (B gnif, 2000; Tan et al, 2007;
Christensen, 2001 ) . EL A2 77751 0L SCHk T 1
714 (2012a)

1.2 EWigIT

K AW R I i 0 5 A ST AR AN [+
KIRA L 53 10 E ST
121 MR Scse et

W2 o S 30 3 DL SCHR 1M 4% (2012a)
122 ffmgscs izt

BT EAR AR, A 0.02 mg:L'KCl
W 25 mL f#W, R 24 h, IR 2 b,
EWGE S 0.45 pm ALIERRS , e A AWK,
M A s (T, 2012b) o
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® 1 BHATORPIRE S A DL (PR % )

Table 1 organic composition of tested sediments

5 4 B
AL H, Hy Hy H,
w ol dH B o diH B o fH IH o i O, LLf)

EEEiEaS 1.76 1.09 0.03 3.37 0.07 7.87 0.79 88.76 0.89 98.91
HEZDOI 1.84 1.21 0.04 4.26 0.06 6.38 0.84 89.36 0.94 98.79
i 1.68 1.14 0.04 3.96 0.07 6.93 0.90 89.11 1.01 98.86
ML 1.70 0.97 0.03 3.61 0.05 6.02 0.75 90.36 0.83 99.03
=R 1.81 1.01 0.04 3.92 0.07 6.86 0.91 89.22 1.02 98.99
SEYE 1.76 1.08 0.04 3.83 0.06 6.81 0.84 89.36 0.94 98.92
P2 0.07 0.10 0.005 0.34 0.009 0.70 0.07 0.60 0.08 0.10
AT 3.98 9.26 12.50 8.90 15.00 10.28 8.33 0.67 8.51 0.10

T H OSSR H iR s S as;  H o BRESEAG O A HLBLE R HONBFERLE A o BT & i,

o STFURAEWIIE Fufl R S
® FURFEWINE 0 84168km A
T ATEC 0
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Fig.1 Distribution of sampling sites from sediment in Western Liao River

it 753 v

13 MEmE B HR AT D= 1)
(1) s AR R AL W

SR S ROK R Ay AT e AT AR AU (mg L ;1

HZess, 2002) 5 (2) DIRUWIAEPUHRIAN O SRR (LD 5 we A i (kg) ;
B AL FIRE R, — MAUE G LS SR R4l D, Ot (mgkg ™ .
P E (N, 2000; Christensen, 2001; Tanet — 1.4.3  fiR AL 2480

al, 2007) ; (3) AP ERKA P K IR DU AS TR R AR A LA 2 1 2 20 A W B4 i

Ak - HeEinE (g, 2000 ) . H Freundlich i W 77 F ok 2 54 . Freundlich fif

14 HEFE W RN -

141 WS D=kCT &
W R 1 D Sk T 4% (2012a) Kb, D, FREWCTIN fR E (mgkg ) 5

142 f#W s iRk C.: (AP ROA o AI BR R (mg L™ 5

H AT A s W AR BT AR AR ke R AR, T P ORI T,
R (CEM4E, 2012b) R B A A AR R B o BE B, AT BV SR AR IR
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ipn O s S T N N [ % N 14113
I B s ne SR AT, KRBl W R BT
VRO BE P GEARG R B 1 I )

R E LA 15 lnD€=lnk+711nCL,, Pl InD,

X InC, YRR, Rl sRAFAHHEE
144 H K

DU AR ) KR A MLA 43 1Y & RS R IE 18
A H Langmuir fif W 77 2K E S48 . Langmuir
W RN

D, bc,
D= 3

1+bc,

K, D,: WA A R (mgkg )
D,: IR (mgkg ), WRBH AT 58 S
BF A FR s Cle IR 7 ST YRORH o ) O R e 3
(mgL™") 5 b: fERAEHAFdra 5, o fm

C 1 1 \
%ﬁoiﬁﬁﬁwﬂ%:7{fai+zga,u
C./D, %t C,/ER, BRI RASASAFIEE.

1.4.5 i Hefil

i R FiR R o T RO B A A L, R R
AN REATIRE CIREBTAE, 2007; Ff A A,
2012b) :

D

D;F 4

m

1.4.6  fEWER I PEFEEL
AR/ EWAT I — D EHESE, KK

B/ fife W 56 TR R AR AT 5 Freundlich 40045 B, fiff
IR FR ET LR AR A T 2 (RS AL,
2009; EfiJi%, 2012b) .
T=1-n,n, 5
K ong Fong 53 0 S W RREL i W AE R 2
Freundlich L5/ n {8, T {EMFHITE 0~1, #4227 0,
SRR AR T P AR 55, R T PR, e, BRI T
F AR i PR B, AR T S RS
2 FER5HH
2.1 AR RN A RS
HERTTBAIRE S A HLA R LR 1,
TR EYW, DIBRY P RAAYUR S 2R
w, IR 1.76%. Bl AE TR T o L)
BN, FEIHR 0.62%, FAA YA DI A
LT M (O,) 1Y 1.08%, FAA LT & &1
9 0.94%, FEHA PTG O, 1 98.92%, H A
DIREESEM (MY THHME) Sak&E, b
TG (H,) [ 89.36%, U MFass 2 i
B, o H Y 6.81%, DAFAZE A JE 5 T s I,
i H, 19 3.83%. VY0 DLW A HLAL R AE T
e Z [ AR AN K (A8 5 RANAE 0.10%~15.0%, 3
TE20% LA ) o B R ERIURR AR A L —,
SEEGEE RN AU 5 A s FEESE T 08T
22 ARMIARRAENAS M E R R RIS
DURR WA [6) KR AT HLLH 43 o G 06 fope Wl 45 31
LUESHILE 2,

#2 U RA LA B R IR A S S8

Table 2 Desorption Isothermal parameters for Ammonium nitrogen on sediment

LA Langmlii]r i 5 2 i % L) Freundlich fig J5 2 :

D,, (mgkg ) R D, k Ty R
pyae] 1906.20+279.88a 0.988 0.97+0.04a 135.98+19.93a  0.041+0.004b 0.988
HHAH, + Hy+ Hy 1149.36+160.05¢ 0.988 0.41+0.02b 67.55£8.65b  0.069+0.009b 0.965
Hy;+ Hy 860.62+164.02d 0.975 0.25+0.02b 64.11£9.05b  0.251+0.008ab  0.991
Hy 739.34+89.67¢ 0.981 0.17+0.01b 58.76+6.15bc 0.478+0.04a 0.989
H, 1195.04+31.73b 0.974 0.70+0.03a 23.90+2.38d  0.016+0.004bc  0.996

TE: H OWAESIETERG H R B IERERG H oy RESEIBHITG Hy ot R RBRIETERG o, AR I D, i KA et 5
D, NFEWEH]; T ARUGREEAREG & BRI REG R OADCREG R m B RR . Wi, WL, iRk
5 A EACFEIE £ bRifE2E; FISVBARE AR/ NG TR A BRI 22 5 B 3E (P<0.05) .

%2 ZEREW, PIBWIARRIRIRA WL 3=
R R IE 25 A Langmuir i 23R, HR?
1E 0.974~0.988, % fift W FRAE W FF A Freundlich fi#

W 2R, R E 0.965~0.996., [l HLAL 411
A B (D) REVNEF AERA (0.97)
>H, 20 (0.70) > & 41 (H ,+H ,+H, ) (0.41)
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>H +H 4 (025) >H 4 (0.17) o i MR Ui
PEFREL (T ) MR EI/NHEY 8 H 41 (0.478)
>H  +H 4 (0.251)> 84 (H, +H ;+Hy ) (0.069)
> 52 41 (0.041) >H, 4 (0.016) . 0 3 T 2
F2 R R T Ui 3K 19 1= 3% (Martin and Meybeck,
1979) , BHRILUPHLEZ 540 T80 FiE T, 32
TR RO b (RS, 2005) , FLEAARY
SRR R EERIR . VELIR I 1
MR A WAT IFSE (EMity, 2011) F£H, ¥+
SR L% D, 7F 0.44~0.99, ¥ 0.75, f#g
RS T 3 #E 0.05~0.65, V¥4 029, 2KLkR
JEFEIT (Hy 41 ) A ez AP 91E (075 ),
w4l (H +H+Hy) . Hy+H 4R H 4109 f#
W A4 /N T R /M (0.44) AT, 241
21 53R 56 18 S R A KR 5 SRR S Lo
X BRI PR KU e R, Rl 4 LB B A ot
(H,) 4 &XBRIEHE (H,) dRMnaR ks
BN, HUOCH R, B A PR = At
ARG FOFTRE L FL BN, R B S
J5 H gy ZH e B 8 RO L 7 AR AR B B U 5 o
3 g

UURR YA ML & e 30, 52 45 b 25 7 R ik
IS AR B, MG B AR
i (CE2EEGS, 2012) o UURMWIXT & R W R 22 40
SR yfLEE A B W AH X ¢ ( Mackin and Aller,
1984) . 1E& AT, AYURSA L -
ToWLE A RIS E DU P 2 Z W (Boatman
and Murray, 1982) . fflARAKEIE UTF Y4544
FIFEAPATE (BEAESE, 2009) o HIEFRhIRyh
R EEAEAE TR FRAR Y LA R ik rf (3
WEMAE, 2003) o T UTRWIASIE RARA HLLL /Xt
FADFRAUE R e
3.1 EAENASSRMERVIERT

RN, AYURR MR AE R E o
TEWT SR G R RIS E P Th AL 4 B B
ARG . REBIEHT, Fenle BA SRR
BB AT AN B iR, HARAS Rl FAERS . 2R
LS IEFA P ATAE LB T U A . A
FERHA LA BRI BRI PV EISE, b A7 R AL
BAEE T S, R A AL o R A
ABIEHT (R ) M Z WG] (T
14, 2012b) o £ 2 45558, H 4 (D,=0.17)
M H y+Hy 4 (D,=0.25) B2 R W HL B/

U Tk DA A R B /A AN T 3 ) AROUL LB
S B JORAE [ AR DR fRcF L Bt P 2 2 Ry AR 25 -1k A
W B AN FT 324 (Sander et al, 2005) , ZA
T R 25 S FAR A5 25 B 58 5T T T B 1 AT 2R A4 25 4
FLI R AN T 398 R 2 A I L A8 ARG P AR AR D
o — kR, b6 Wi ns e v 2 A WA
JRPH: —JE Ak A5 R W B A B 45 A AR AT
( Bhandaria et al, 1996) , —2WEEGHLEFIG
HLA 4 s T B A6 5 40 B i R R 38 2% 1% ( Weebser et
al, 1998; Guo etal, 2006) , #2458 FEH, Hy,
4 (T,=0478) FIH +H 4 (T,=0251) B4
RIRWAR TP EFE B K BRSO, 1Eh
VSRR SEF T 1 o I A5 P o 1) R A S AR A5 280
B SRk SR A s J e = A T, A
ML 53 LA S T 2 A LA 53 R s 2 B R R 5
AR ST N R B A 2 U ) B KR A HIGE
AT AR A B i 11 41% . 25% 1 17% £
3.2 RAFNASSRERIIBRN

B LR E AR R AL b 2 i B B, R
HAVTEHAFEBIARRE ZRY . lls. B,
KRR iR . Fh UL o] AMEWT, R4l A LB BR
ANTE) oy ik B B 1 s AR AR AR AN, R3S B AT 43
=Y R R R R Y. A WL FS 1 R
%, ENILRI AL T I RSB HLA 5.
WFFTIER, DR R 41 ML o3 6 2 A 2R 1 43
P A T 0 o 2 385l A R L 08138 K e R SR i
PEFR BB/ IR (AR, 2012b) o FRUTA
BILZE 485 8 %) W o 2 2 R ) B /K AR A 4 G
A2 AR B 528 97% A%

4 g

(1) sl SR LA UG DR
AR LB (D,=0.70) KA, AR M
FRB (T =0.016) BHFEEM, #E—LUNIA LR
Je R A BT AR R R R

(2) VIR HLA P I EH A DL R
AT R AR, AT ML B RS SR
SRS TE O A R ARG S, BARAER
BEZSFIRRZE TS IE BT I 1) P SR AR SR AL B
AN ] 305 R B S5 A U L B AR AR AR AR T A

(3) VR A SRS A T i F 225 00 o ) X
234 2 RV 23 285 I L 0o 2 SR g WU i I 7 A

S, HEZ AL — 2 2 RS R R B Y
ZRENRIE, R R SRR ES AL R AL B P Y
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