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Adsorption of ammonium in wastewater from fertilizer plant by different kinds of soils
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Abstract: The discharge of ammonium-containing wastewater from fertilizer plants may cause groundwater contamination. The
adsorption by soil in the vadose zone is an important process to prevent ammonium from entering the aquifer. We selected four
typical soil samples at different depths in a vadose zone,and conducted batch laboratory experiments to study the adsorption ki-
netics and isothermal adsorption characteristics of the soils with regard to ammonium in wastewater from fertilizer plants. The
ammonium sulfate solution was prepared for the experiments. Results showed that;ammonium can be adsorbed easily by various
soil particles. Some materials such as organic matters in the wastewater can prolong the adsorption equilibrium time,and affect
the adsorption capacity of soils to ammonium; specifically, they will increase the capacity in low-concentration ammonium solu-
tion, but their effects in high-concentration ammonium solution depend on the soil organic matter content. Soils with different
textures have different adsorption behaviors. Generally, the adsorption capacity of cohesive soil is better than that of sandy soil.
Compared with the Freundlich and Langmuir isothermal, BET adsorption isothermal can better fit the experimental adsorption

data. This verifies the feasibility of applying BET formula to the study of isothermal adsorption of ammonium and indicates that

15 B #A:2018-06-15 & E A H#E:2018-11-29 [ £& H R Bt 18] : 2018-12-04

P 2% H ARt Ak - http: //kns. cnki. net/kems/detail /13, 1334. tv. 20181203, 0910. 004. html

BEETA : EK A AR AT H (41402233;40872200) 5 H ] TR 58 7K SCHb ST 55 3 ST AT 5 i S A BTl 55 2 550 H (SK201702)
EF R T 5 (1985—), 5 L BRPU SRS A, BP0 53 57, BN F3th N KR EE 5iEY 7 55 . E-mail : ningzhuozhuo@163. com
BIEMEE KRS (1962, 2o TLAEN A WFRE 5 1. EEAFIREEFEN Z 54 A 5. E-mail: zcygeology@163. com

2 A& 5am#% o 113



174 £ 14 wAHE S KA 2019 4 2 A

the adsorption of ammonium in soil particles is multi-molecular layer adsorption.

Key words: wastewater from fertilizer plants;soil;ammonium; BET ; multi-molecular layer adsorption
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Tab.1 The sampling information and characteristics of soils

v/ WETREE Gt Mgt

K+ Na®  NH." NO;~ NO:*  gHEsas/

=S g, pH
cm /(emol « kg™ %

T07-2 Wb i+ 20 11 124,00 6,09 0.35 102 0.02 0.22 0.003 0.41 8.82

TO7-6 i+ 150 14 142,00 5.50 0.24  0.67 0.0l  0.17  0.002 0.12 9.03

T07-15 it 600 4 1,30 5.10 0.19 0.38 0.0l  0.08 0.002 0. 04 9.15

T07-33 MW REE L 1500 15 165.00 10.10 2,09 19.80  0.01 0.0l  0.003 0.12 8.73
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Tab. 2 Characteristics of wastewater from a fertilizer plant

SR NO;~ NO;~ POg#~  Cl=  SO427 NHyT HCO;~ Ca?t Mgt K+ Nat DON  COD S/

2R /(mg + L) (;LS’ cem)

R 0.95 58.46 0.34 144 105 87 378 101 25.1 5.5 52.2 14 173 7.4 1470
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Fig. 1 The changes of ammonium absorption amount by the soils over time
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Tab. 3 The pH and electrical conductivity of the solutions at

adsorption equilibrium

27 b1 To7-2  To7-6 T07-15 T07-33
Bomlsw 7. 28 7. 80 7.64 7.77
pH Bk 8.06 793 809 820
LR/ WOkl 1928 2160 2380 2400
(S + em™) Bk 915 999 1097 1030
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Tab. 4 The adsorption isotherm parameters of different soil samples in different solutions

Langmuir 3 Freundlich 3, BET =&,
TAE W LA e e B LA B B 1) A By BE
UG EE@E R2 U4 ﬁg@fi R? A Jﬁg(@; R? Q./ (mg-kg) Co/(mgeL 1)
(</mg-L1) (< /mg-L1) (</mg-L1)
To7-2 [k 2 500 0.97 29144109 2 500 0.98 2 500 0. 99 1 8534792 5 9574532
JRIK 2500 0.91 38854270 2 500 0.98 2 500 0. 94 2 7064795 6 35542 170
500 0.92 1106 90
i 2 500 0. 99 2 500 0. 99 1 1414403 3 810+127
To7-6 ALt 2.000 0.92 21434146 7
%K 1200 0.97 1227454 2 000 0. 99 2 500 0. 99 6 794518 2 779448
500 0.51 8334219
fic 1 v ; . 2 500 0. 94 2 500 0. 90 7034990 3 607364
To7-15 2 000 0.77 14734183
JRIK 2 000 0.86 13294123 2 500 0.97 2 500 0. 94 8281872 4 246429
To7-33 [k 2 500 0.96 29634137 2 500 0.98 2 500 0. 99 177141 439 7 052+1 505
&K 1 500 0.97 1747+75 2 500 0.97 2 500 0. 99 11854416 4 940+273
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Fig. 2 The adsorption isotherms fitting curves of T07-2
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