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Tab. 1 Physical and chemical properties of test soil

ZH 0~10 10~20 20~30 30~40 40~50
EIKH % 21.52 2221 22.93 23.83 29.22
pH 4.83 491 4.84 4.94 5.09
A/ (mg-kg™) 93.99 83.66 6.67 5.73 4.79
4/ (mg-kg™") 360.72 300.55 126.61 116.70 79.17
A PUTTHE 350 % 6.34 3.44 2.93 2.31 1.58
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N T ERIE 00 NHL =N 1M BEEAILER, 4 b3 5 S50 1012 AR NHL =N A B S5IR 2 , 730 4T Lang-
muir Fl Freundlich 77 2 Y45, oA CARFRA R NHY =N R, mg- L7, X W AR ATER B2 T IR fi
mg-ke”o UG BIANE 2 F 3. Langmuir J5 #2 M1 Freundlich 75 #2HIE S HUN#E 2.
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Fig.2 Isotherm adsorbing curve fitted Fig.3 Isotherm adsorbing curve fitted
by Langmuir equation by Freundlich equation

®2 AMHERBMAELESH

Tab.2 Langmuir and Freundlich parameters for phosphorus adsorption

. Langmuir ¢ [ 5 e Freundlich "% [} J5 F&
HIE 20 B em
0./(mg-kg™") K R K; n R
0~10 12658.2280 0.0068  0.591 1 85.5855 1.0169 0.999 5
10 ~20 -1666.6667 -0.0375 0.6154 61.3056 0.8624 0.9970
20 ~ 30 6.317 1 0.0898  0.9084 57.3720 0.8299 0.9979
30~40 6.257 8 0.091 3 0.8830 54.777 2 0.8125 0.9929
40 ~ 50 2000.0000 0.0315 0.659 7 62.402 2 0.8821 0.996 6
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Tab.3 The fitting parameters of adsorption kinetics equation

X TE— 2 1 5 5 A Y G B Ay
a2 B fem
q./(kg-mg™) Ki/h™ R q./(kg-mg™") K:/(mg+h™'-kg") R
0~10 13.794 3 02142 09841 178.571 4 0.044 8 1.000 0
10~ 20 11.746 3 0.1244  0.8598 172.413 8 0.037 4 0.999 8
20~ 30 10.967 3 0.1872  0.9436 166.666 7 0.051 4 1.000 0
30 ~40 17.390 0 02347  0.963 4 156.250 0 0.027 3 1.997 6
40 ~ 50 21.3206 0.3577 09110 151.5125 0.048 4 1.000 0
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164.872,156.661, 150.987 kg - mg™ ) AT , B A5 5 450 1812 A4 1 8 0 B g B9 R /N 22 0 ~ 10 em
(178.571 4 kg » mg ') >10~20 cm (172413 8 kg - mg™') >20~30 cm (166.666 7 kg - mg™') >30~40 cm

(156.250 0 kg-mg™') >40 ~ 50 em(151.512 5 kg-mg '), ~ —~185 y=5.5143x+146.78
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Fig.7 Effects of temperature on ammonia Fig.8 Different temperature on the influence of
nitrogen adsorption on soils ammonia nitrogen adsorption isotherm
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Tab.4 The Freundlich equation fitting parameters Tab.5 Thermodynamic parameters of phosphorus adsorption
at different temperatures on wetland soil
L _ 24 : HEIC AG/(KJ-mol™)  AH/(kJ-mol™) AS/(kJ+mol-K™)
' " i 25 ~11.066 ~47.663 -0.123

25 85.5855 1.0169 0.9995

30 68.4384 0.9257 0.9992 30 ~10452 ~13.748 ~ootl

40 60.4088 0.8815 0.9993 40 -10.344 -25.385 -0.048
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F L AHP/NF 0, RIRBA G A AR B NHL—N Bk 175

JISL, B BE (T iR , xR A S B A 7, Wi — ’ \

U\ T 1sof N”;
3) ERCEII . BRI R RSB 20,  E .

1.0.0.5,04 ¢ (R4 20:1,40:1,80:1,100:1, 2 15-528%%8

] B NEL N B I B B 0 et = || e300

100 1 1 I

K9, 0 0.5 1.5 2.0

\ AN =i =0 4*_ A
- Zﬂ DL o il Eﬁﬂjﬁ NHN D E9 7R TR R NH-N B
AR AR 5 BT L SRR M it R RA LR Fig.9 Different soil quantities on ammonia
BRI A AR 0.5 )t 9 A2 SRR I NHL N R itrogen adsorption

1.0
A 5t/ g



5524 SRR, A5 AR FE T M b ST S U I R REAIT Y 141

BRI AT 22 1) = 3BERE X NHL =N B4 % B sz i 2 8 AT ok i, A2 Ak e X B2 4 )& Ph™  Ni>* R I B A

KL
3 #ig

1) %05 H 4= 3 X5 2 A W B Freundlich 77 2 (19450 & R A8 Langmuir 77 B2 47, HAH 56 R A8 5
0.992 6 L) |, Bzt b - 398X NH.L N P B AT g2 22 0012 W BT, oz S A3 2 M n (B3R T 1, 1% 1
FEXT NHL =N W B A ST & 2t A et B, K-S W AR 0 A 5, ] DAASH, 28)2 0 ~ 10 em 1112 (1) 135
X 2 RV B B T B

2) LEWL I8 Jr 2t B R, 24 bR it 3R NHL =N B2 B i 18], £ — 2 sh 12y FERE B A Rkl
T REXT NHL =N 1980 F7 27 W B, A5 2250 KT 0.997 6, g 4 -7 0% B, 38 3 400645 A0 S A I o+ 5
S0 RN 24 h B I B A4, R DR A 5 S T A B g RN R RO 0~ 10 > 10 ~ 20 >
20 ~ 30 > 30 ~ 40 > 40 ~ 50 cm , A X NH. =N -7 W it 5 b B S A LB 2 IEAH GO &R, HAHSR
FEOH0.810 4, I TEME F ot 2 vh A HILBTE 1 OCBAE T .

3) pH XF NH, =N B B 50 32 B2 B0 A « HO 2 A0 NHL ™ A 5 e W B, pH A B ARG S 350 H () 388 22 25 )
NH," FH 58 4 W B VE L A7 0T RSl - 80 NHL =N 8 IR B 0t/ , pH 388 AT 2 ] A5 B g A i E
AN AR, DA e - 98 3 T b o BORC ABA7 , T NHL AT TE R, 02 (R 0 - 338X NHL —N A IR B, HL 25 fifi 7K At iz
I3 [ HEA T, 45 TR S NHL =N Ao -

4) AR EE S, 3 3 Freundlich J7 F2 & 1 2 30 7E 25, 30, 40 CF 19 AG F1AH 4357 2 - 11.066,

-10.452 ,-10.34 kJ - mol ™ F1-47.663 ,-13.748 ,-25.385 kJ - mol ™, 1 It i G W% 865 52 137 A9 TS bW v o

5) [T L X I B NHL =N 520 Ay < Bl 25 3619 EL AR 386 K, B = S8 A im A s/, R o e 1A i PR A
FEAR0.5 g 1 1338 R USRI B NHL'—N W2 SRS, T A et 22 10 ST, %k NHL' =N A% 2 52 i 2 B A o
MR

S0k

[1] Frae P ] R o B 58 6 0 W AE e KA B A R R K AR B R, 2005,31(5):1-6.

(2] Th R, BN pH RIS IAT HLRERT 3 Fh R 1 - 3 vh i 0 B — A W R 52 0. A2 25 5 R A PRIE 2741, 2010, 26(6):596-599.

(3] JEIRE R 3 AR 10 22 S IBOR A R ATLIE LB FE D). BT T IR, 2011,

[4] AN, -5 A HLBT 2 B IE A W B T oy B LA ) P ) SR [ D] K i K3 B TR 22, 2010:26-32.

[5] BRI VEARAEAT AL 35 25 HAE L3/ W — K U HIA T R (520 S LB SE D). BUM LR, 2005:41-84.

[6] A, TIEHIGHER A5 RARFE S Z 3805 f2 (AR T A ML E (D). R 5 mUR0ll R 27, 2006:36-46.

[7] BAI J, DENG W, ZHU Y, et al. Spatial variability of nitrogen in soils from land/inland water ecotones|J]. Comun Soil Sci Plant

Analy, 2004,35(5/6):735-750.

[8] IEIZELL BRBAAR XS A%3, 26 1] VhpVE R i b 1 38 503 (25 TR) A3 A4 R[] M FRATF9Y.2004,23(5):6 14-622.

(9] JRUTA), AR, 24— - e 2 U 23 28 53 5 R R R AR B 5 W] 4 252 #412,2001,21(11):1782~1789.

[10] CHIOU C T, PETERS L J, FREED V H. A physical concept of soil-water equilibria for nonionic organic compounds[J]. Environ-
mental Science and Technology, 2002, 36:929-936.

[11] FILIPPELLI G. Carbon and phosphorus cycling in anoxic sediments of the Saanich Inlet, British Columbia[J]. Marine Geology,
2001,174:307-321.

[12] 2= THy RSB X1 A - iR B 5 A 2 o I T ORI S 0] TR AL K241, 1990,25(2):184-190.

[13] XU e rh . Amdan 2 LR BESR RE A B FE ()] AR AR A2 B4l 1983(1):21-33.



142 R 22l R ¥ R 20154

[14] WANG F L, ALVA A K. Ammonium adsorption and desorption in sandy soils[J]. Science Society of America Journal, 2000,64(5):
1669-1674.

[15] BARROW N J. Testing a mechanistic model .IV. describing the effect of pH on zinc retention by soils[J]. Soil Sci, 1986,37(2):
295-302.

[16] 75 [, 3EmE 07 BRkE . kT eRi/K b Ph* NP IBFHRIFTEL)). HR 7R ACil K727 41k, 2013,30(5):42-46.

Study on Wetland Soil Adsorption of Ammonia
Nitrogen in Poyang Lake

Nie Fahui, Li Juanhua, Liu Zhanmeng

(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: This paper mainly studies the Poyang lake wetland soil adsorption of ammonia nitrogen. It maintains
that the wetland soil adsorption of ammonia nitrogen with the Freundlich equation fitting effect is good, and the
five section layersn values are close to 1, so the soil samples of ammonia nitrogen adsorption conforms to the basic
linear distribution process; In the process of adsorption kinetics, the soil adsorption equilibrium time of ammonia
nitrogen is 24 h, and the pseudo secondary dynamics equation can effectively simulate the dynamics of soil sam-
ples of ammonia nitrogen adsorption with the equilibrium adsorption quantities from the five section layers being
0~10>10~20>20~30>30~40>40~50 cm, and the equilibrium adsorption of ammonia nitrogen is positively contain-
ing organic matters. The paper also examines effects of the pH, temperature and solid—liquid ratio on the absorp-
tion of ammonia nitrogen. It finds out that increasing the pH, reducing the temperature and raising the solid-liquid
ratio can promote the adsorption reaction.

Key words: Poyang lake; wetland soils; ammonia nitrogen; Freundlich equation; adsorption kinetics
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