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Effects of Leachate on Ammonia — Nitrogen Adsorption Ability in Soil Nearby a Municipal Waste
Landfill
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Abstract: We studied the current state of nitrogen contamination in groundwater in a landfill site lied in western suburb of Beijing.
The results showed that, there has been a large amount of ammonia — nitrogen in landfill leachate and the contamination of ammo-
nia — nitrogen was the main form of pollution in groundwater of landfill. To further indicate the results, a set of experiments was
conducted to study the effects of waste leachate on the ammonia — nitrogen adsorption ability in the soil nearby municipal waste
landfill. The experiments involved in adsorption of ammonia — nitrogen of coexistent ions in leachate and different organic matter
contents and different ammonia — nitrogen contents of soil. The results showed that when some metal ions and ammonia — nitrogen in
the leachate moved into the soil along with leachate, soil colloids prone to adsorb coexistent ions such as Fe’*, Mn?*, Ca’*, Cd**
rather than NH4" . After adsorbing these ions, the ammonia — nitrogen adsorption ability of soil reduced. Moreover, the organic matter
content in the soil around a landfill site was higher than unpolluted soil by leachate. A complex function of organic matter and soil
minerals reduced the exchange sites for ammonia — nitrogen. Therefore when large amounts of organic matter and metal ions coexisted
with ammonia — nitrogen in the soil, it could decrease the adsorption ability of soil to ammonia — nitrogen. In addition, the high
concentration of ammonia — nitrogen in the landfill the soil could inhibit the nitrifying microorganisms in the soil and decreased the
transformation speed from ammonia — nitrogen to nitrate, resulting in that the nitration of soil has been restrained. Accordingly, a
great deal of ammonia — nitrogen moved along with waste leachate into the groundwater before they had been adsorbed or conversed,
which resulted in the serious ammonia — nitrogen pollution in landfill groundwater.
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Basic characters of the leachate

o i pH EIFY CODe. BODs NHi -N NOs -N

B 6.56 283 32400 22100 1775 86
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Table 2 Physical and chemic characters used in the experimental soil
FFEREE pH RS % W/ % HAHN /mg - kg™ HHLE /% NHS - N/mg - kg™ NOs —N/mg * kg™
0~20 cm 8.09 0.091 0.038 78.8 1. 49 8.4 19.3

1.3 Rt
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R — K-k (25 CHEIR IR 2 h, F0E RCE
2920 h) AT EHEXTR B UE R BATHER I NHS - N
(14 W B

W v T BE ) 7 3B R R VR 43 T BR 40, 20,
10, 6,4, 3,2, 1.5 £ AEMFRELE 4 10 (745 5.0 ¢
T 104 =Sfrh, IMAFRRBRWE 300 0, 44. 4,
88.8, 177.5, 295.8, 443.8, 591.7, 887.5, 1183.3,
1775 mg - L' AYBIEW 50 mL, 7E 25 CIHEIRD 2
h, 7B B U BRSO E . AR NHL =
VR RINHL 52 2508 NN I R

T35 MFREC 9 bl B A4S 5.0 T 9 = Ff
W B 0,80, 100,200, 300,400, 500,600, 800,
1000 mg + L' i NHLCICRANHS ) b5 R 507 GR56
ZEH0E )50 mL, Y pH & 7. 0,76 25 CHHIEIRY 2 h,
S Ot U IRV RO E . AR NHY SR
TR NHY 522 258 BN NHL IR B o
1. 3. 2 AN[EA PSS -0 B NHS - N 95200

PRI 7 (3 HRESS 100 g, 43 BIINAEE 5 + 0,
2,4,6,8,10, 12 ¢, HIMA L 10% BIAKERIERS . &
TR T 2935 5% 3 8 g I e HoA AL &ty [
290 1% ~8% ; 73— HHEH] Ho0, 2035
FEHAWLT A 0. 68% , 1 8 #y +AE#SH TNHS - N fy
W BRI o B R AN R AR B IS 1) AR5 BIFRE S 0
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735
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Table 3 Incubation experiment of soil nitrogen transformation

YhBLiEss Ab
CK +HF£ 1000 g HMIINHS = N: 0 mg * kg™
1 FRE1000g  AMIINHS - N(NH.CI): 300 mg + kg™
2 +H1000g  AMIINHS - N(NH.C1): 600 mg + kg™

Fie 3% 3 FRIUKE 5 B F AR SR, 7801
A1, AT 10% BYZEE AN . i E = EE 3%, ba
HPEHEK—IR. TAMEME0,3,6,9,12,15,20,
25,30,45,60,75 d BOREI & HENHS — N FINOs - N 7%
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1.4 MEFHE
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RS E R LM 300 mg « L1 B, X AR HETR )
RS U B i A B R R B S M B 1Y 2. 2 %5 7

F4 LTEEXNHS -NBHMENNEER
Table 4 Soil adsorption of NHy ~N from a standard solution

and leachate

BIEM FrifER
WP /mg « L' MRFH 4 /mg - kg™' W /mg + L7" TRFfFHE /mg - kg™

0 0 0 0
44. 4 174 80 285
88.8 216 100 401
177.5 427 200 804
295.8 516 300 1138
443.8 895 400 1335
591.7 1012 500 1 664
887.5 1211 600 1755
1183.3 1 081 800 1 820
1775.0 1287 1 000 2014
1200 2122

SNBSS AR EZ N 400 mg + L' eI}, HIEXHE
U8 VAR 2 SR I R O R AR 3k B 5 FE AP IR AL S R
2570 600 mg + L' ZEA7 I, 3 BR o 5 5 25 R W
B A AR A A 3 3 I A 7 U e 2 2Rk A ) ) 2%
T, T 35 U TR R A R W o A s v
AN, AT BB IR T L E MRS S T 5 LRk

x5 ARMEER

Table 5 Result of equation simulation

I B 4 S5t

b HERE I

BB UE

Langmuir 1 C/S =1/kb + C/b
Freundlich 772 logS =1/ nlog C + logk
HEHE Langmuir 77 FE R A5 (9 5 KR 4/ mg - kg™

C/8§=0.0004C+0.098 8 r*=0.997
log S =0. 686log C + 1. 3845 r* =0. 8797
2 500

C/5=0.0007C+0.166 1 r*=0.993 4
log S =0.471logC +1.698 9 r* =0. 768 1
1428
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Figure 1 Adsorption of NHs" — N from standard solution and leachate
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Figure 2 Effect of soil organic matter content on NHs" — N adsorption

of soil colloids
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Figure 3  Effect of different ammonia — nitrogen concentrations on

soil nitrogen transformation
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Table 6 Dynamic changes of NHi = N and NO; — N on indoor incubation condition(mg * kg~')

HORE Il XFRE (i 0 mg NH =N - kg™' 1)

S 10 300 mg NHi =N - kg™' +)

AR 2 (i 600 mgNHs* — N« kg™' +)

NH4 NOs NHJ NOs NHJ NOs
%3d 6.2+0.6 21.6+1.7 210.0+1.1 33.4+0.7 334.4+0.9 26.2+1.4
% 6d 5.7+0.2 22.1+0.3 170.2+1.8 67.7+1.2 323.1+1.6 32.7+0.4
%9d 4.9£0.3 24.4+1.0 113.8x1.6 74.0+1.4 309.2£1.2 44.4+0.6
12d 4.2£0.5 26.2+1.1 96.1+0.9 81.4+1.1 271.6 0.9 58.8x1.1
H15d 3.6+0.4 33.3+2.1 88.2+0.4 97.3£0.8 244.3 1.0 64.0+1.8
% 20d 2.2x0.7 28.6+1.4 74.0+1.3 101.5+0.6 222.5+0.4 74.3£1.3
% 254d 1.8+0.4 28.1x1.7 66.4+0.7 110.3 1.5 192.1+1. 4 80.7+0.6
% 30d 1.3+£0.2 28.3x1.7 48.7+1.8 121.0+1. 1 161.6 1.0 95.5+0.4
2 45d 0.7+0.2 31.0+1.8 33.6+0.6 141.8+1.4 86.3+0.6 156.7£0.4
2560 d 0.2+0.1 28.4+0.7 12.7£0.5 160.3 1.6 52.6+0.6 180.2+0.6
%75 d — 19.6+1.3 1.1+£0.3 173.3+£0.6 14.5+1.0 211.0+1.8

T R RO « bRifEZE, n =3,
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