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; Sorption and desorption characteristics of ammonium in the surface sediments of Lake Di- ;
i anchi §

DENG Weiming, XU Xiaomei, CHEN Chunyu, HE Jia™ , XU Di & WANG Li

(Research Center of Lakes and Reservoirs, Kunming Institute of Environmental Sciences, Kunming 650032, P.R.China)

Abstract; In order to study the endogenous pollution characteristics of Lake Dianchi, 36 samples were set in whole Lake Dianchi
using the GIS exploring in 2013. Through collecting the surface sediment samples, adsorption characteristics of ammonia on surface
sediments were studied and the influence of physical and chemical properties of sediments on the adsorption characteristics of am-
monia was also analyzed. The results showed that the adsorption quantity of ammonia nitrogen on surface sediments of the Lake Di-
anchi showed a growing trend in 2 h and the adsorption rate was relatively high. After 2 h, the adsorption quantity of ammonia on
surface sediments did not change with time and attain the basic balance. The maximum adsorption rate appeared during 0 —5 min.
An order of the average maximum adsorption rate of ammonia on sediments of different sub-lake waters was: the south of Lake
Waihai>the center of the lake>the south of Lake Waihai>Lake Caohai. An order of the average of maximum adsorbent quantity

as: the center of the lake>the south of Lake Waihai>the north of Lake Waihai>Lake Caohai. A order of the average adsorption ef-
ficiency was: the north of Lake Waihai>Lake Caohai>the center of the lake>the south of Lake Waihai. The adsorption quantity of
ammonia on sediments showed a rough linear relationship with the initial concentration of ammonia. Under a low concentration con-
dition, a good adsorption/desorption characteristic occurred. Through comparing the concentration of adsorption/desorption of am-
monia on sediments and the concentration between overlying water and sediments, the results showed that the ENC, of ammonia in
sediments was higher than that in overlying water, indicating that the ammonia had the releasing risk from sediments to overlying
water. These inferred that the sediments would play a role of the water pollution “source” in a long time. As ENC, had the positive
correlation with total nitrogen and ammonium nitrogen in sediments and NAN had negative correlation with total organic matter, we

recognized that the ammonia adsorbed by sediments was mainly influenced by organic matter.
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Tab.1 Content of different forms of nitrogen in the sediment samples in Lake Dianchi
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Fig.2 The spatial distribution of different forms of nitrogen content in the surface sediments of Lake Dianchi
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Fig.3 Adsorption kinetic curves of NH;-N in the surface sediments of Lake Dianchi
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Tab.2 Adsorption rate of NH}-N in the surface sediments of Lake Dianchi in different intervals
< P t/min
<k 5
0~5 5~10 10~30 30~60 60~90  90~120 120~150 150~180
i /M 18.07 2.35 0.45 0.27 0.20 0.17 0.13 0.02
SN 26.61 12.10 2.63 1.37 0.83 0.64 0.49 0.41
SEHE 21.22 8.05 1.58 0.87 0.59 0.48 0.33 0.27
ShgAEE e ME 4.90 2.30 0.35 0.14 0.12 0.08 0.03 0.01
RAE 70.84 11.90 2.07 1.02 0.67 0.57 0.28 0.20
THE 23.44 6.94 1.22 0.64 0.40 0.29 0.14 0.08
WX B/ME 11.17 3.77 0.64 0.16 0.08 0.04 0.03 0.01
RAE 49.07 10.37 1.38 0.73 0.51 0.42 0.42 0.23
T 27.15 5.97 1.01 0.53 0.41 0.26 0.20 0.08
At R B /M 12.30 4.20 0.49 0.25 0.11 0.06 0.03 0.02
KM 88.09 18.21 3.88 2.40 1.42 1.26 1.07 1.14
TFHIE 34.62 9.74 1.92 0.86 0.55 0.38 0.28 0.22
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Model of NH;-N adsorption in the
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Fig.5 The adsorption-desorption characteristic curves of NH;-N in the surface sediments of Lake Dianchi
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Tab.4 The adsorption-desorption characteristic parameters of NH}-N in the surface sediments of Lake Dianchi

X35 2R NAN/ (mg/kg) K,/ (1/kg) ENCy/(mg/L)
RO e/ IME 116.28 27.70 4.20
S PN 212.65 39.57 5.89
FHIE 175.92 34.45 5.04
AL o/ MA 116.28 27.70 1.40
BRI 810.19 196.29 9.62
SEHIE 404.52 127.80 3.56
.0 X e/ MA 116.28 27.70 1.40
IEONIER 810.19 196.29 9.62
FHE 305.97 75.59 4.95
PARtTEaR e/ ME 242.93 29.39 4.20
SN 1340.32 188.36 8.27
FHIE 638.30 113.54 5.71
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Bt/ fire W ST e B 5 B A D R I 5T ARG 3 4 A5 BB R Z DA I NAN fE A 116.28 ~ 1340.32 mg/kg,
AR, FIIE A 500.13 me/ kg A [F] IR Z VIR NAN SFH(ERIH 810X (670.99 mg/kg) >IN
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M RAE 255 (17592 mg/kg) .
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Fig.6 The adsorption isotherm of NH;-N in the surface sediments of Lake Dianchi
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0,./(mg/kg)

B GIRIE S 15~ 50 om , T 5036 FL AN AL H5 0T =;ggg{ 4000

TR Y5 B2 J2 -1 2 26.40 em, 33 3 2 T ¥4 : I 8000~ 10000

70.20 em, Bil% TARSACHIG R IZ VORI o 8 km I 10000~~30000
I >30000

% A e A DT —K SR NH, -N & i - -
‘E: i\'—' 3af S +_ s =] | _=N 3
SRR TR T S50 9 T L 2 S 5 [ 7 M Z TR NHE-N 5 85 W B £ 23 A

Ve R R G AR AR % K A N N IR A Fig.7 The distribution of the maximum adsorption quantity
4 ) of NH;-N in the surface sediments of Lake Dianchi
= .
F 6 WL FRIZVTRIXT NH; -N W B 5 TR AR IE S48

Tab.6 Adsorption isotherm characteristic parameters of NH-N in the surface sediments of Lake Dianchi

IX 4 e K/(1/mg) Qa/ (mg/kg)
i f/MAE 0.0056 5099.06
YN 0.0097 8093.91
FHME 0.0072 6577.41
AL Fe/IME 0.0027 2135.59
S5ON 0.0241 35774.53
FEHIME 0.0082 8233.99
L X e/ IME 0.0014 5246.07
S5SNI 0.0090 66253.21
F-HH 0.0052 18383.80
St R B e/ MHE 0.0007 4883.16
RfE 0.0074 15342.43
S 0.0040 9263.29

2.3 Hit R BRI IR M NH-N B 5 KBBEAEROEXX R

AR Y B 6T I NHE-N AR i o S50 > O T IR AR 3R J2 U A %)
NH;-N 12 Bt W R A B S0 PR 3R, X e P i 280 2 2 B PR BOHEA TR OG0 br (3R2 7) L 4 R8T
ENC,S5UUBWH TN NHL-N #5035 IEA DG (P<0.05) 332 N D DB b Ik R /U R & B 938 i 2 e
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HE NN AR, M TR I TURU R AR ™ NAN 557 DL R4 Bt B3 GG 3 (P<0.05) , 54
HBR RIS A I8 BT (P>0.05 ) | B BIAAT B 22 b LR UT R T NHG-N 220 B, W T
TR NHZ -N By R BE F1 I;%z:,fEE[ 15:16,311

R 7 FLMRJEVURY) NHL-N (0 BHRHIE 28805 R AL SR BR AR OC R 5L
Tab.7 Correlation between the adsorption characteristic parameters and the physical and chemical properties of
NH;-N in the surface sediments of Lake Dianchi

FESE AP TN NH}-N NO3-N NO;-N ENC, NAN Q
ENC, 0.2486 0.5001*  0.6160" 0.3096 -0.0266 1
NAN -0.5007 * -0.0810 0.3625 -0.0477 -0.0559 0.2930 1
Qs -0.2646 -0.0635 0.0844 0.0077 -0.1435 -0.0070 0.1860 1

* 7N P<0.05.
3 &it

1) EFZ TR NH;-N BB AERT 2 h 2 23K R 3, W B 35 K2 h 2 )5 DR 4 e B
NH;, -N s APt B ) 28 Ak i A5 Ak | AR 1K 3577 28 )2 DURU X NH -N (8 55 Rk 3245 & A 7E 0~ 5 min P9
AN DX Sl o5 2 ] 1) 22 2 ORI X N -N I BA %) e K T 3R 25 S K, BRI K - AN A 3 > 000 IX > A1 ifg
AL > E i

2) FMER)ZUTRRYIXS NH,-N () ENC, 4 1.40~9.62 mg/L, vt T B /K NH;-N ¥k, £ WY
NH;-N HA ] 3K R B XS, DT e AR K — B i 1] A 2 3] K A 35 e U5 1 4 L LTt 32 )2 DU
) ENC,y S HABIIA B 2~ 3 4%, U h A B OX RS 3 . B0t 6 2 DURRA (19 NAN 38 378 K T HAt sl ie
Tt BV Tt W A T e S Ll T 9 7

3) AN ] X3 2 R DT NH -N 04 55 W B2t 7 247 2 A 390 [X > S8 7 358 > 138 A6 8 >
T, AN X3 R S UTRRI T NH-N B B 2 5 55 AN ) DX 3 B NHL -N AR 9 - B E 2 308 - AL
> B> W0 X > TG .

4) EMEZ TR ENC, SULRY T TN NH;-N B2 A, SO R IS R R WA 2
HERE BRI, 1 A A 5 T NAN FIE HLTTE i 2 UG (P<0.05) , UIBUE & A R A PLR LS
TRUUFIRT NH,,-N 502 5, e SRUTRR AT K BT e e ). UL, 74 8 XS AT iR T8 WS BRI
V5 YA G o e 2 TE I AR B BT B A
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