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Characteristic of Ammonia Nitrogen Adsorption on Karst Underground River

Sediments
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(1. Key Laboratory of Karst Dynamics, Ministry of Land and Resources, Institute of Karst Geology, Chinese Academy of Geological
Science, Guilin 541004, China; 2. Jiujiang Institute of Environmental Sciences, Jiujiang 332000, China)

Abstract: Karst aquifers are one of the most important aquifers in Southwestern China. One of the characteristics of karst aquifers is
the enhanced permeability permits high flow velocities are capable of transporting suspended and bedload sediments. Mobile sediment
in karst may act as a vector for the transport of contaminates. 14 sediment samples were collected from two underground rivers in two
typical karst areas in Liuzhou city, Guangxi Autonomous Region, China. According to simulated experiment methods, characteristic of
adsorption of ammonia nitrogen on sediment was studied. The results of ammonia nitrogen adsorption dynamics on sediments showed
that the maximum adsorption velocity was less than 2 h. The adsorption balance quantity in 5 h accounted for 71% -98% of the
maximum adsorption quantity. The maximum adsorption quantity of ammonia nitrogen was 385.5 mg/kg, which was sediment from a
cave in the middle areas of Guancun underground river system. The study of isotherm adsorption indicated adsorption quantity of NH,’
increase followed by incremental balance concentration of NH,” in the aquatic phase. Adsorption quantity of ammonia nitrogen in
sediments has a relative linear relationship with adsorption balance concentrations. Adsorption-desorption balance concentrations were
all low, indicating sediments from underground rivers have great adsorption potential. Under the condition of low and high
concentrations of ammonia nitrogen in overlying water, Langmuir and Tempkin couldn’t simulate or simulate results couldn’t reach
remarkable level, whilst Linear and Freundlich models could simulate well. Research on different type sediments, sampling times and
depths from two underground rivers shows characteristic of ammonia nitrogen adsorption on karst underground river sediments doesn’t
have good correspondence with the type of sediments. One of the reasons is there is no big difference between sediments in the
development of climate, geology, hydrological conditions and pollution history. The other reason maybe the article is lack of research on
pH, salinity and others factors which may affect adsorption and desorption.
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Fig. 1  Hydrogeological map of Guancun underground river
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Fig.2  Longzhai cave and sampling sites in

Longzhai underground river
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Table 1 ~ Samples and physiochemical parameters of sediments from underground river sediments
HORE i o HURE IR B2 P - MR R AR AETFEHRE oH
/cm /% /% /% /cmol - kg ™!
[ 83 0~10 SHD 2008-08 0.20 0.20 3.52 13.51 7.43
g 15 0~10 ZHD 1 % 2008-05 0.18 0.23 3.58 23.73 7.48
R 2 5 0~10 ZHD 2 %5 2008-08 0.19 0. 64 3.70 — 8.12
. IRCIRE 0~10 XHD 2008-08 0.11 0.5 2.5 11.04 7.65
EIE?E#Z RERIR= 0~10 ND 1% 2008-05 0.10 0.19 2.1 11.6 7.75
M2 5 0~10 ND 2 % 2008-08 0.21 0.45 3.58 — 8.21
M35 0~10 ND 3 & 2008-12 — — — — —
=i 0~10 MC 2008-08 0. 10 0.05 1.25 11. 09 7.59
iTys| 0~10 CK 2008-08 0.19 0.13 3.23 17.38 7.68
- B 0~20 2010-06 0.30 — 5.33 — 8.05
135 .
B b 0~20 2007-06 0.17 — — — 6.05
Jegg 0~18 LZCK 2008-08 0.11 0. 44 2.90 — 8.09
P jzﬁfﬁ'ﬂu 0~5 LZJK 2008-08 0.11 0.02 1.76 9.78 7.77
e jz% a 0~20 LZa 2008-12 — — — — —
e b 20 ~40 LZb 2008-12 — — — — —
E X 40 ~ 60 LZc 2008-12 — — — — —
HE 0-~10 2008-08 0.16 0.13 2.45 — 5.99
- K H 0~10 2008-08 0.11 0.10 2.22 — 5.73
ok Tk 0~10 2008-08 0.19 0.85 3.19 — 5.55
i 0~10 2008-08 0.22 0.36 4.38 — 6.79
T3 IKEE I e 0~30 2008-08 0. 07 0. 47 0.97 — 6. 88
T it S e 0~10 2008-08 0. 14 0.34 2.90 — 7.85
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Fig. 3 Relation between adsorption quantity and time in different sediments
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Table 2 Adsorption capacity of NH, -N on sediments(Q,,,.)/mg-kg ™'
R R 1S i 2 S TR MiH1YS mMRE2% ®MH3S Il iIps JeFEa  JEFED e e
(SHD)  (ZHD1 B) (ZHD2 %) (XHD) (NDI &) (ND2%) (ND3E) (MC) (CK) (LZa) (LZb) (1.7¢)
316.2 316.2 318.5 298.5 336.0 334.5 385.5 320.5 315.0 347.0 342.0 322.0
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Tempkin 55 4 Fp #5255 52 06 B4 A7 WG R IRAE
G B Ko v R 25/ T, Langmuir 455 A Fl Tempkin
A KA T vk 45 B G 45 R A 1K B R 3K
5, M Linear # & #l Freundlich 5 £Y [t $ & %5 5% 14
N T N VRS = /1 1§ A Ml SR i 5ot
TEFRAGPE BT . DURREREE | DU ) 45 A BT IX 51, {5
X BT RR W) fie 25 10 2R IR A0 R A AR T 181 1 K
+, 3 W F RE R X A ARy S IR W B #R BE
Freundlich &AL J5L A (3R 3) .

£3 ARARYET WM Freundlich HEE W ERLS K"

Table 3

Ammonia nitrogen adsorption isotherm parameters of

different sediments on the Freundlich model

Freundlich ! 1gQ = nlge + 1gK

HURE A5
n IgK R?

3513 (SHD) 0.8298 1.8225 0.9580
A 15 (ZHD1 5) 0.9265 1.8526 0.9039
i 2 5 (ZHD2 5) 0. 602 2 1.7139 0.8763
TR (XHD) 1.093 1 1.524 4 0.9136
M 1 5 (ND1 &) 1.1188 2.0596 0.9573
M2 5 (ND2 5) 1.263 1 1.4322 0.8425
M 3 5 (ND3) 1.649 2 1.684 1 0.8705
L (MC) 1.2795 1.3865 0.8265
1 [ (CK) 1.408 1 1.5126 0.9348
e g W 1 (LZCK) 1.4152 2.0954 0.976 8
Je 23k 1 (LZJK) 1.526 4 2.294 8 0.977 0
T % a® (1Za) 1.0059 1.4489 0.950 8
% b* (LZb) 0.9595 1.6135 0.940 3
I ¢ (LZe) 0.8075 1.9116 0.9337

1) 1gK Jg I EE , B0E B RS K (0 ¢ = 1 mg/ LIS B9 BEE 50 0 AHR
557 W B D A B8 14 3 1

3.3 DR R W R - AT S ok

DA X 0 R 1 VR Ak 5 0 %) O o P ok
BREFMLMNEXRER, 7T Henry HFE Q =Ke + c, U
AR SRR 0 I LR R A X, SRR UTR
W 5 7K A4 35 3] 2 B/ gt P A B SR TR NHL B Y
WHE, HERMAPR KRR LY WM NH, B 71
R AT BB IE 9 14 A4S TURURE 5 A FH P =
R TR R ST A O B e AR AT UL 38 R 3 B 3 K
- AR A R B AT O A EEAS R LR 4. 5
A -3 VIR TUR R T R T R K A DT
R 1 b, A R R 5 D R A G, b T ST T AR

5 U T P 2k B T AR K 0T T T AR
Prwg B NH, B F AR &, HELMRLE K &/
34.76 , F KAE K 217. 87, W AR EAIA & —FEH H
TR E . AN K A I 2 W B - A 1 A ik 3 R AR

MEFE DUR ) b 3R B LA M ) n ZHD1 5 Fil ZHD2
5 A [R) B8] TR — B R AE YRR BT K (.
TRV BT -fige 7 V- A v FE AN — 3K LZa |, LZb | LZc &
[ — o7 & FL [A] — Bsf 18] SR 48 A9 A [) TR B 0 B i K fH
TRV o - i AT ST i e 38 B AN — B
R4 R AR R B 0 0 R T R <R A A R
Table 4 NH, -N adsorption-desorption equilibrium

concentrations on sediments

W o - W%
HURE 5 W% B 45 il O #R R? VA e i

/mg-Lfl
L i13R (SHD) y =82.907x-2.691  0.974 1 0. 033
A 15 (ZHDI ) y=79.928x+0.159 0.9860  0.002
A 2 5 (ZHD2 5) y=64.307x+2.794 0.9787  0.044
13 (XHD ) y=44.954x-0.593 0.9940  0.013
i 1 % (NDL ) y=126.24x-8.808 0.9916  0.070
M 2 5 (ND2 5) y=34.85x-3.045  0.9544  0.087
miii 3 5 (ND3 &) y=34.76x-2.642  0.9930  0.076
OfE(MC) y=40.169x -3.146 0.9803 0.078
1 [ (CK) y=35.878x+0.329 0.9901  0.009
Je%EH O (LZCK) y=104.37x-3.814 0.9965  0.037
Jo ZE 3 O (LZIK) y=217.87x —34.956 0.9817 0. 160
o9 a(LZa) y=37.365x +5.630 0.969 1 0. 151
% b(LZb) y=35.641x-2.439 0.9863  0.068
e g ¢ (LZe) y=112.225x +8.671 0.9234  0.077

— A A M KR TR NH, BT
ERTUOEY h NH, B PR, DU RS
BT ER  RZ S FEKAR T NH, BT
WAL TR Y NH, B F ik BT, DO 5t
SR B P BVER. K TP A AR > 0.2 mg/LIES
W22 o0 &8 FRAR AR T R T T AR 4 T R - ik
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