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NH; adsorption characteristics of different saline soils

XU Yi-fan, SUN Fang—yuan, GUO Ya—xin, MA Xiu-lan", WANG Yu—jun”

(College of Resources and Environment Science, Jilin Agricultural University, Changchun 130118, China)

Abstract: The equilibrium adsorption method was used to investigate the effects of mild, moderate, and severe saline-alkaline soils on
nitrogen adsorption and influencing factors to explore the changing law of NH 3 adsorption characteristics in different salinized soils. The
results showed that the adsorption capacity of NH i in soils with three different degrees of salinization increased with the depth of
salinization. The equilibrium adsorption capacity was: severe salinized soil>moderately saline soil>lightly saline soil. The adsorption
process conformed to the Langmuir adsorption model; the Pseudo—second—order kinetic model better describes the adsorption process of
ammonium nitrogen on soils with different degrees of salinization, and the adsorption equilibrium time was 720 min. The adsorption
reaction of three types of test soils on ammonium nitrogen were processes of spontaneous, exothermic, and chaotic increase; In the pH range
(3.0~9.0) of the background liquid, the adsorption of ammonium nitrogen by the three types of test soils increased as pH increased. The
adsorption of ammonium nitrogen in soil with different degrees of salinization decreased with increasing ion concentration with the addition
of different concentrations of Na“, Ca®, and A’ solutions. Increasing the pH of the solution could enhance the ammonium nitrogen
adsorption capacity of saline—alkali soil, and the increase in temperature and ion valence was not conducive to adsorption, because the
degree of soil salinization was increased, and the adsorption capacity for ammonium nitrogen was enhanced. This limited the migration of
ammonium nitrogen reducing the risk of pollution.
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Table 1 Physicochemical properties of the tested saline—alkali soil

kit - 1 H AR crey  EEAER Particl on
- . pH Salt content/  Organic matter/ _,» NHi-N content/ article composition/%o
Test soil » . (cmol-kg™) o — - -
(g-kg™") (g-kg™") (mg-kg")  FkiClay KRSt BkiSand
B2 EE L AL - % Lightly saline soil 8.59 1.894 13.04 14.1 0.18 28.8 21.6 49.6
ghtly
h R ER AL 15 Moderately saline soil ~ 9.48 3.087 12.38 18.9 0.25 29.4 32.5 38.1

RIS AL 1 3% Severe salinized soil 10.97 5.124 10.89 21.3 0.32 34.5 39.8 25.7
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W) 20 mL, 7E 298 K T, 600 r-min F 4R, 435l 7
5.10.30.40.60.,120.240 360,480,720 .1 440 min HX
FE, LA 10 000 r+min™ B0 5 min, 3 3E, 35 @ H
BEASR O R FR 5 ] SR T S A A
B 2, SR A5 377 S 1) %o 2 2R ) e o2 A LA

1.2.2 WA IR T
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DA A B AR FE S 0.25.50.,100 150, 200,
250,300 mg- L™ A B S AW U (L1 0.1 mol - L™ ) NaCl
VWA S0 20 mL, 7E 298 KT, 600 1 min™ 4 3
TR 720 min, FA[R] 1.2.1, HE 48 H 75 04 P-4 e 2
5 SRA 1A I 2 22 T O A TR 2
1.2.3 MR 20

23 S 7E 288 . 298K H1 308 K f 45 1F R E4T 1.2.2 1Y
TR, DA 2 ok X6 8 28 SRR o ) 5 i
1.2.4 AN[a) PR DR 22 o 4otz 285 U B 1) 52

(1) 5ERAS ] pH AR X W B A9 5% 1

AN pH A B A A W A O : ZEA R 1 LBEAR
o I MR JE A 200 mg - LAY £ 25 AU (0.1
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mg- L™ ;qmﬂﬂfﬁﬂww%,mg-kg_l shi ke on R H R
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Figure 2 Adsorption kinetics curve of NHj in different

saline—alkaline soils
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Figure 3 Adsorption isotherms of NH in different

saline—alkaline soils
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Table 2 Adsorption kinetics fitting parameters of different saline—alkaline soils

kit 1 15 ME—2 5 712 J5 B Pseudo—first—order kinetic model  #E 2% 5l %4 J7 ¢ Pseudo—second—order kinetic model
Test soil G k. r go ks r
B2 E R AL 15 Lightly saline soil 1764.9 329.6 0.983% 1817.8 3.2 0.9957%
FHEE SR BAL - 3 Moderately saline soil 1.842.6 343.7 0.985% 1895.2 3.2 0.9957%
BT AL 43 Severe salinized soil 1964.3 366.4 0.9877 2016.6 3.3 0.996%*

T TR R HKOF P<0.01, AL,

Note: **indicate extremely significant at P<0.01 level. The same below.
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2.4.1 pH X4 A5 G B A 52

- X e A R W B 52 RV VR pHL LR T
R AEMRME ST, B A BARXT AR Bk AL 5
SR 5 Vs T R, 38 3 ] Ak - Az
REBR . HE 4R, Y5 S E IR
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1o B AS RUTE e i R B R BRI a2y
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Table 3 Adsorption isotherm parameters of different saline—alkaline soils

{3 - 15 Langmuir Freundlich
Test soil kL n r ke n r
B2 HEER DAL 1% Lightly saline soil 2822 2433.1 0.995% 13573.4 0.451 0 0.965%
i EE ER AL 13 Moderately saline soil 298.0 2713.6 0.987%* 13 978.5 0.4196 0.946%*
AL 133 Severe salinized soil 364.1 34122 0.994 %% 229345 0.3650 0.964 %
F4 AEIBEESEHT Langmuir TR SH R5 FEIBEZFHTESENEMANZESHY
Table 4 Parameters of Langmuir equation at Table 5 Thermodynamic parameters of adsorption of NH." under
different temperatures different temperature conditions
il 44 firdi's Langmuir A i B AG/ AH/ AS/
Test soil Temperature/K ks q ; Test soil Temperature/K  (kJ+mol™) (kJ+-mol™) (kJ-mol™-K™)
A Eh AL 1 158 288 358.2 3930.9 0.9807% LAY EaN T 288 -14.082  -16.013 0.006
: ; : % Lightly saline
Lightly saline soil % Lightly 298 -13.980
298 282.2 2433.1 0.995%* soil
308 2319 23834 0.981%* 308 —13.947
o E ER AL -5 288 4195 39399  (.987%* rpEE R BAL 1 288 -14.460  -20.402 0.021
Moderately 298 2980 27136 0987+ HEModerately 298 ~14.115
saline soil saline soil
308 240.9 2 640.5 0.992%* 308 -14.044
AR AL 1 288 807.9 39554  0.966% LA - 288 -16.029  -40.781 0.087
Severe salinized 298 364.1 34122 0.994%* AESevers 298 -14.612
soil salinized soil
308 265.9 2713.8 0.995%* 308 -14.298
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Figure 4 Effect of pH on ammonium nitrogen adsorption
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