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model in the study area
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Tab.3 Fitting parameters of the Langmuir adsorption
isotherm of ammonia nitrogen by the riverbed sediment

in different sections of the study area
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Tab.4 Fitting parameters of the Freundlich adsorption
isotherm of ammonia nitrogen by the riverbed

sediment in the study area
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Tab.5 Fitting parameters of ammonia nitrogen adsorption

kinetic model by the riverbed sediment in the study area
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adsorption by the riverbed sediment in the study area

ME 7 "ATLLVE H pH {E M [2,8 ] B, pH A B
KT R B e %o 28 8015 G Wy ey W o o e 22 ) L) T
I — [T V9 W o o B b v )i 1 — 1 RN 1T -
', S - IR Je X 28 2015 Y 4 W B = Bl
& pH (HE B W, 24 pH =5 B, 55 A3
PRI 2 T3 5 , e KB 424 0. 456 me/g,
Wi i 2 BT G B e T A X T REFH T pHL {H
FIBEAN U/ N T H 5 NH, B9 A 1 e 4 fE ok
NH," W B s iy (9 i 47, (A B 5 pH {8 4k 22 71 &,
NH," P2 B o5 A7 25 30 0 A, 8% BFF 8 AS P38 o, 3
5 Barrow PV 45 R — 5. pH AT &%
AV - 48 b n 72 e i 1% 3R T L AL, 5 R R X K
(NSRER R RER Y iDL 4 i) (IS D KT A
PRIV a7 — 11T RIS V8 pH (E A8 A% 4
5 YLD i sZ M /N R I T B L iR PR JES U8 X
RTG53 AT RE S Ui TA] R RS e A
BCORWEHL, B BRI P A S B R AR K,

3.4 BEXHAKERRMEESERR

FEREEAR TR RS T Je R 22 U W o o 9 A2 £k



- 56 - toOE

I

2024 4F

RN 8,

0.6

—e— il —m— S

05 —a VLI

0.4

B #/(mg-g )

20 25 30 35 40
‘}II\IIIJE‘L:/DC
B8 &R E X5 X KK e X & & WK B A 3 i
Fig.8 Effect of solution temperature on ammonia nitro-

gen adsorption by the riverbed sediment in the study area

M8 AT M, 3 A Ja) T8 ] 1A TR R RS O X
KA T ST G O 1 e R TR A o O ) T
T/, A WF 5% 298 BH B 1) T i 25 B ALCUIC U v i
AN B S S a2 S = AT S i L AR
REAEG, MR B 2 /N> L SR B AR 25 °C LA LI )
I -1 T — 11 VR TR 2T — 111 X6 IO 1Y) e R 2
TR B0 i o 00 B P P v T s/ o SRR 20 - 1
e K R W 25 1 BB R EE 1) T T B S T B T
AT A A S T A T G N 2 S P s W e
TR 11 - 7R TRE T e, 2 A5 ) e 4, 2
RIS YL P R TR X LR e L I fAOk
B T R YR R 7K AR 2 W o 0 e s i o K A ek
(T X 2 R e R Bt ) 38 T AN A, s
BEAE T SIS 2 A T TR R A F e A
(I RA

4 b

(1)#£[0,10) mg/L ¥ EEFE I, LW H & Bt
T YA] A JES VB N AT Y W B R A
[10,50) mg/L ¥ £ Bl PN, T IR IS Ve W B = 2T
ey, HLW B e B 22 v B T v S T RS n s A
[50,100] mg/L ¥ B Bl P, W A ok 3] -1l 7F
[0,60] min §35 i 8] P9, B[R] (4 340, Yol RIS Ufe
X AU W B R T T, 60 min J5 3EAR 3K F]
fiif . Freundlich FALE F T4 T8 £ B Al i ]
PRI R H AT 2 B IR G2 | — 2R 8y ) 2 R R 4558
TR TRV I S R BN T W B A

(2) K4 pH (N[ 2,8 ], pH {E Bk, T

EE2 = CIBERT V7N A= R /N oL/ g €
MUREETE 25 °C Lh LA, B 5 X R R e HH A A i
R R} 75 2t Bt 25k B2 %) I v 08/ o FEAH ] pH
AR EE T, 3 A4 51 AR IS Je % 22 & /9 W B g
Jrress . FE - ar o> ) -1 o> -1,
TR T i TR DR JFS 8 0 2 BTG A ) 1% W B I i e
FHOE

(3) R T Imss X} TRHT £ Binl i ya B 2
VORI L A5 ], 450206 3l 35 05 QL I 7= 4
T8 2SR O AT BT T pH A M T B S i, £
o TR ARG Ui %o 22 280 1) W B 2, AT i 355 T T PN U 2
BRI, AR AR b 2 T Y vk B A 80
TLIAlHT & Bl 1A 2 L AR R A

(4) SEBAFFEIR G TS e W R B — R o3t
T 5 T K RN 250G R AEAN L 5 0 it —
SR 22 0 RGP ) 22 () B R R ) AR 4R T I K
5T RIK S LR KR OC R B K AR R
Ju b 2 5 K2 Y R ) T R A
PR BRI, A FS Y i s 2

£ 22 3Lk ( References) :

(1] 9K, AR, 2 45, T 3T me B K MR 35 G Wy i =5 2% e
PERRIE BT [ 1] . AR FRBERL 27244 ,2022,41 (1) 1132 - 143.
Zhang Y,Zou L, Li P, et al. Characteristics of spatio — temporal
differences of water pollutants in the Henan section of the Wei
River Basin[ J]. Journal of Agro — Environment Science,2022,
41(1):132 - 143.

(2] ZRBRWS. T35 GInn i if b T /KK BERE i K PR i S A U 9T -

LI T [ D] . P2 . K22 K% ,2017.
Li Y P. Study on the Influence on Groundwater Quality and the
Protection and Remediation of Polluted River — Groundwater Sys-
tem by the Puluted River; A Case Study of Wei River in Henan
Province[ D]. Xi’an ; Chang’an University,2017.

[3] W, #AEIF,SH, 5. BRKRF S B4R AN 6 K 7K

ARSI I]. EEMEHEK 24 ,2019,38(8) (121 - 128.
Feng W,Meng C F,Feng L, et al. The tendency and changes of
water quality in Xinxiang section of the Wei River Basin at differ-
ent periods[ ]]. Journal of Trrigation and Drainage,2019,38(8)
121 - 128.

(4] ke e EBSUKIERI B EHAR)]. TRER S

#,2019,3(8) ;121 - 123.
Zhang Y. Discussion on treatmentand repair technology of black
and smelly water body in China[ J]. Engineering Technology and
Management ,2019,3(8) ;121 - 123.

[5] VIREESHEIT. 2016 4F A LRI A R, FBIM .



vl BREL, 45

T PR R U8 X 2 28 W BT R P —— LA TL T & Bk 151

- 57 -

[11]

[12]

[13]

[14]

TR A AFRETT ,2017.

Department of Ecology and Environment of Henan Provincial. Bul-
letin on Environment of Henan Province in 2016 [ R]. Zhengzhou ;
Department of Ecology and Environment of Henan Provincial,
2017.

A S TEET. 2022 SFE A A S HERBL AR
FRM T R AR AS IR BT, 2023,

Department of Ecology and Environment of Henan Provincial. Bul-
letin on Ecological Environment of Henan Province in 2022[ R].
Zhengzhou ; Department of Ecology and Environment of Henan
Provincial ,2023.

ZEREHE VOB A, A5 3T D R T TS e A A A
PEREDFFE[J]. ik T, 2014,39(5) .1 -3.

Li Z H,Shen S Y,He Y,et al. The adsorption and desorption of
ammonia — nitrogen in sediment of urban malodorous river[ J].
Shanghai Chemical Industry,2014,39(5) .1 - 3.

s A BB AR 45 3T PR R T T8 TS e P IR AR AL -
BAEACAE WS (1], A2 A PR L2441, 2012,21 (6) : 1166 -
1170.

He Y, Shen S Y, Huang M S, et al. Research of nitrification —
denitrification regarding endogenous nitrogen from urban malodor-
ous river sediments:a review[ J]. Ecology and Environmental Sci-
ences,2012,21(6) ;1166 — 1170.

He Y,Chen Y X,Zhang Y F,et al. Role of aerated turbulence in
the fate of endogenous nitrogen from malodorous river sedimen-
ts[ J]. Environmental Engineering Science,2013,30(1) :11 - 16.
FIH, F 2R, AL, L TR iR A R 2 TR
XA U BT AR AE [ ] Al SRRl 2 42 4, 2007, 26 (4)
1224 - 1229.

Wang J,Wang S R,Jin X C,et al. Ammonium adsorption charac-
teristics onto the sediments from shallow lakes in the middle and
lower reaches of the Yangtze River[ J]. Journal of Agro — Environ-
ment Science,2007,26(4) ;1224 —1229.

Kristensen E. Organic matter diagenesis at the oxic/anoxic inter-
face in coastal marine sediments, with emphasis on the role of bur-
rowing animals[ J]. Hydrobiologia,2000,426 (1) :1 —24.

TERR, 2830, B, 45, B U P9 U5 R0 RE TIORUG: B 4
X[ 1]. PEFRER 2016 ,36(3) 1798 - 807.

Wang M, Wang S R, Jiao L X, et al. The risk and control division
of endogenous nitrogen release in Dianchi lake sediment[ J]. Chi-
na Environmental Science,2016,36(3) ;798 —807.

FREEARAPHE. HY 535 —2009 7K Brad A E 4 [ 20t
BEE[S]. dbat. i EFREERLA R, 2010.

Ministry of Environmental Protection. HJ 535 —2009 Water Quality —
Determination of Ammonia Nitrogen — Nessler’s Reagent Spectropho-
tometry[ S]. Beijing: China Environmental Science Press,2010.
2R ERAE B A TR RS R A RS ) PR R AR
D], P9% . K%K ,2014.

Li H. The Characteristic and Influence Factors of Ammonia — Ni-
trogen Adsorption Desorption in the Loess[ D]. Xi’an; Chang’an
University ,2014.

[15]

[16]

[17]

[18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Tk S A R MR BRI [T]. K% R4l
(RS SIRBERIER) ,2004,21(2) :32 -34,38.

Jiang G H. Discussion about NH,” — N adsorptive ability in soils[ J].
Journal of Chang’an University ( Architecture & Engineering Sci-
ence Edition) ,2004,21(2) :32 -34,38.

Van Raaphorst W, Malschaert ] F P. Ammonium adsorption in su-
perficial North Sea sediments [ J]. Continental Shelf Research,
1996,16(11) ;1415 - 1435.

Langmuir I. The adsorption of gases on plane surfaces of glass,mi-
ca and platinum[ J |. Journal of the American Chemical Society,
1918,40(9) ;1361 —1403.

Freundlich H Z. [J]. Phys. Chem. ,1906,385(57) :265 —284.
FRUIR, PNA AR [ VY 4 32 Sl i W 3l g 2 R ) A
FERFFE ()], PEAEAR L 2% 4 , 1998 ,7 (1) .67 - 71.

Xu M G, Sun B H. Kinetic and thermodynamic characteristics of
phosphate adsorption by soil[ J]. Acta Agriculturae Boreali — Oc-
cidentalis Sinica,1998,7(1) :67 =71.

ZEHEVE R, X1 T . R A A A A R S 2 v g
T[], HR A 2% 24 4], 1990, 25 (2) : 184 -
190.

Li S Q,Xie E B, Liu Y M. Primary studies on the phosphorus
sorption characteristics and buffering capacity of phosphorus sup-
ply in irrigated — desert soil[ J]. Journal of Gansu Agricultural U-
niversity,1990,25(2) ;184 —190.

Lagergren S. About the theory of so — called adsorption of soluble
substances [ J ]. Kungliga Svenska Vetenskapsakademiens Han-
dlingar,1898 ,24(4) .1 —39.

Weber W J Jr, Morris J C. Kinetics of adsorption on carbon from
solution[ J ]. Journal of the Sanitary Engineering Division, 1963,
89(2):31 -59.

W A, R 22 R [, 45, 28 TE b TR KR Y - SR R
RN EAT AL )] R BER S K TR 244],2016,27(3)
217 -220,225.

Sui S M,Yin Z G, Jiang L G, et al. Study on dynamic behavior of
ammonia nitrogen adsorbed by soil considering groundwater tem-
perature[ J]. Journal of Water Resources & Water Engineering,
2016,27(3) ;217 -220,225.

PN A e, T e 0. S SRTE M98 vl Ay R B/ A 0% 3l g 2
FIRHIBEFEL ] PR 51K ,2007,30(8) :16 - 18, 111.
Sun D Z,Li X Q,Pan X F. Ammonia absorption/desorption be-
havior in soil [ J]. Environmental Science & Technology, 2007,
30(8):16 - 18,111.

Barrow N J. Testing a mechanistic model. IV. Describing the
effects of pH on zinc retention by soils[ J]. Journal of Soil Sci-
ence,1986,37(2) :295 - 302.

SRR ZEURAE X o5 o 780 P00 - 8 v R ) O R 1
WFFELT]. BARAC AR 441, 2015,32(2) 1136 - 142.

Nie F H,Li J H,Liu Z M. Study on wetland soil adsorption of am-
monia nitrogen in Poyang lake[ J]. Journal of East China Jiaotong
University,2015,32(2) ;136 - 142.

TRAbEE, PN b, SRR AR, A5 N[l SR i Ak SR NH, W R



- 58 - o o O & 2024 4F

PERFFE[T]. R IR F244] ,2020,39(10) ;2345 —2353. of different saline soils[ J]. Journal of Agro — Environment Sci-
Wu Y F,Sun F Y,Guo Y X, et al. NH," adsorption characteristics ence,2020,39(10) :2345 —-2353.

Study on the adsorption characteristics of ammonia nitrogen by the riverbed
sediment: Taking Xinxiang section of Wei River as an example

HAN Zheng' , ZHANG Jiayao' , MA Mengke', GAO Tiangi', YU Liyuan’
(1. Geological Hazard Prevention Center of Henan Provincial Bureau of Geology, Henan Zhengzhou 450003, China;
2. China Institute of Water Resource and Hydropower Research, Beijing 100038, China)

Abstract: In order to study the migration and conversion of pollutants in river — groundwater system of Wei River
Basin, the authors adopted the static adsorption experiment to explore the adsorption characteristics of the feature
pollutants in Wei River by the riverbed sediment. The river bed sediment samples in Xinxiang section of Wei Riv-
er were collected as the soil medium, and the adsorption effect of the river adsorption system on the feature pollu-
tants ammonia nitroger was simulated. The adsorption thermodynamics and kinetics characteristics of each compo-
nent in the feature pollutants were obtained, and the effects of temperature, pH value and other factors on ammo-
nia nitrogen pollutants adsorption by the riverbed sediment in the study area were explored. The results show that
ammonia nitrogen pollutants is released from the riverbed sediment in the study area at [0,10) mg/L, showing
desorption characteristics, and that the riverbed sediment shows adsorption characteristics in the study area at
[10,50) mg/L. In the oscillation time of [0,60] min, the adsorption capacity of ammonia nitrogen by the river
sediment in the study area gradually increases with the increase of time, and it reaches equilibrium after 60 min.
The adsorption thermodynamics and kinetics of ammonia nitrogen pollutants adsorption show that the adsorption of
ammonia nitrogen the river sediment in the study area is in accordance with the Freundlich adsorption model and
the first — order kinetic model. In the pH value range of [2,8], the adsorption capacity of ammonia nitrogen pol-
lutants by the riverbed sediment in the study area increases with the increase of pH value. The maximum adsorp-
tion capacity of ammonia nitrogen pollutants by riverbed sediment in the study area decreases with the increase of
temperature. This research could provide technical support for the treatment of black and odorous water bodies in
river channels, and technical reference for the efficient control of ammonia and nitrogen in black and odorous river
channels.

Keywords : riverbed sediment, ammonia nitrogen pollutants, adsorption thermodynamics, adsorption kinetics, pH

value, temperature
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