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AR 5% 18 BT T 48 T Z T 45 P9 5 | XN B R 2 DX SRy F 9 X, b A Y TR 113731 E~114°
25'E,35°0'N~35°30'N, B L2 1 486.84 km” . [X J& B8 45 A Bifi M 20 S, D AR 39 <20 14 °C L B H
W 220 d 2247 . ZAE P ENEAEZE K i 1 864 mm, ZAE T [EKE 620 mm. FE/KEETAE 6 2 9 A%, 45 &4F
SRR A1 70 96 ~ 80 V0. VE DX b HA 1 VG 1] AR S ARL T AR R A L i O A T 2 pR R RT3 e BT SRR AT L
Pp R R R A0 AL B A S M R L VD M VD S 2 R R A L L R SR DOk R M - R ok
DX 7K TS G ™ P B S AU e A e R UK BT AR ME (GB/T 14848 —2017) Il 28 7K bk e, B 43 X 5§
S AE S B 1.5 mg/L. R VK bRE . B bR ™ .
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0~10 cm I3RS B AR B I0 f BEALIEHE 6 N FE R0 R AR B REIR AT 1 MR G 1 FF 1 58 i 2%
Il 52 56 2 AL B AS H AR KT B 2 mm 0 J5 B0 B3 T A A I3 R 5 IR A AT 2 R R Ak B
BT IR AN [ R i - 398 i 2 R R

WAL 0.1 mol/L AYER AR F M- TR BRVA TR 75 mL w8 £ M8 A 1 39 P A S0k W L e 3 AR BRI Y
RHCRIRF] 98 %0 UL I, LA - HESE# v S04k kA5 At ™ 0 5 1 5% e A5E /INDTT SR BE 5 D R 2 A A R AR
JIZEFRAE 43 BRI 5 g J5E A 2 B A AR 04 - S AE L T S [ J5 e e B 198 e 285 SR YRR - 3 Mt €, 5]
W06 e 25 BB B VR BE T K 0,15,50, 100,200 F1 300 mg/ L. HE X 3 WE K i 4 B F b Wk B 2 R AE 0~
1 mg/L2Z [a] B A 510 DX 30 TR 7K PP 25 ok v 6 v T IR R 0 85— WP TR o) %) B 5 IO R B TR
0 mg/LUi+),0.2 mg/L.0.8 mg/L 1 10.0 mg/L,FREL 5 g ik G 14 75 I 1 AL &b, 43 51 AAS [m] Joit £ k2
) MnSO, 8 IR &R EE R 50 me/L B ALE B R 0B SR & ¥ A IR FE IR 410 T (245 25 °C)
2120 r/min % 2 h, HHE.OAHLLL 2 500 r/min A7 3 200 15 min B EIE W, SR H 1 em A7
420 nm KA 43 6 B TE- 40 B ) B o 3 A N e A U VR B L e B M B AR I
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Tab. 1 Physical and chemical properties of soil at sampling point

44 Wt d Bk R AR e % BT/ ol BARE/ HHL/ FH 35 T~ 22 i/
B HikL Bk Wk (mg+ kg 1) (mg* kg D) (g+kg  (emol-kg D
i IR R 1.83 80.73 17.44 284.54 6.8 15.22 23.56 5.9
e+ R I 1.31 77.29 21.4 362.24 6.7 14.25 19.51 2.9
WL TRIPEA 0.67 28.07 71.26 277.30 6.8 15.12 11.18 1.4

2P A RDRLAR <<0.002 mm; BYRDRAR 9 0.002~0.050 mm ; WHRDRLAR J9>0.050~2.000 mm.
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77:5:
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BT P S R W B 2 mg/ ke
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Tab. 2 Correlation analysis between ammonium nitrogen adsorption capacity and particle size

- il B VR
- ek AR 2 A B+ Pyt
0.2 mg/L 0.8 mg/L 10.0 mg/L
Bk 0.620 " 0.658" 0.622" 0.612* 0.603*
g A 0.719* * 0.747** 0.747* % 0.709 " * 0.187
(g —0.724 %% —0.754* % —0.752* % —0.715** —0.203

e FRAE 0.01 KP B W FAH ;" RIRLE 0.05 /KF L F A G,

BN EES EO PP
RN A2 & b 2 £ -k
AP EERYS +EN
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e o i S Ol N OB
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Fig.5 Variation of solid-liquid partition coefficient under conditions of whole

s0il, manganese ion addition and manganese oxide removal
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Tab. 3 Correlation analysis between solid-liquid distribution coefficient and particle size

i T TR R

+ Bk AR Ji+ it
0.2 mg/L 0.8 mg/L 10.0 mg/L

Zhokr 0.650" 0.694** 0.643" 0.655* 0.645*

g A 0.670"* 0.688 " 0.680" " 0.655" 0.204

kL —0.678* —0.696" * —0.687"* —0.663" " —0.221

7 FRTE 0.01 K- B A~ FORTE 0.05 /K- b A0 6.
3 i i

) T s S8 X i 78 R TR B A ) I BRSBTS R S P (D X T RE
T R AR A BB B A A0 PH B T A b S A O A () B S ER AR PR SO () L 3R 1 AT R
(7] Jot s R A i S 1 A LT B S 22 SRR b b R S R AR 3 B O b SRR o LR
UG TR, A BB 5 B R 8 S8 e B AR s/ b 36 b b A WIS i ROR AR 4 AR 2 RO,
Yoy b 19 BH 2 1 S 48 ik WY KT 0 b D 3 R T e P A A S 22 S T RE R T U R A R
2 5 A T RUPR 02 Oy o OB B AR S AORL AR AR UG K L B R BORLAR B 1 O o Y L 2 T BRI
RSl 222 6 e 25 R R R T3 D8589 5 — T T 3 R 5 - A LB R B A e A AR b A L
J5T r A A B R P Y P SR OIS A A 670 PR AT X e 2 R A R ) R R R TR S e A R
S v 22 RE 7 S A BE B A v R R A e A AR A R BR L

TR BRER A ALY a3 5 M - 9 B A AR W B A T R B b (P L AT TS R AR P R R
Py I 52 M) i 2 T P R 1Y B DR R DA T 5 3 ) 3 b B A ST ) A AR E A e M T B R Y L
A B R S 9 FL B 2 A 0 D o AN T YA R A O v T A 1 S R R A K A O
W22 W08 b Fe /. e B ST B SR AR i o 3 Rl o M G R g 9 (E S Al AR 2 S R TR R AR e A
U Ay b Ry S 2 e A R R D ek Rl TR AU S R AR SR S R s TR LR D,
i S P\ T AR 22 T8) R 0 A Sk I 40 0 HG A AR v 1 B 8 T S i B T TR R MR R VA YR i 4
AW 26 B A28 e (98 V0 KA DT Kdm i T NHL AW BESL s BRAIR T B B 5 48 B 3 R kL R R g e S
SR R A il /L Y V) AR T M R 0 mg/ L R 15 mg/ L B, 25 R B A B /N T 0, 2 A AR
AT ST 4 R B T AR AR R S T, 2 B 08 B B0 R R ) B 3 T BB T e A SV T i O A R R AR
B, R BR AR SR B R v b R 2R R R R - R AL BE S XL T MR S R MR AT RE BERR S BUR AR AR
T SR L Wy A D Ak B SR A W 5 I B A v A B 2 U L (EL R T ) O T R A I B S R
UipseeStigi il

AN B i AR R Ay ARy S b T e 2 R R R A o S b T 2 A B (I 3D L 3K Rl RE R TR
Ry 4 2 T 5T S AT A T G P B TR RN A AR R I A ST R M S R B T R AR A SR
A R AR . O NHL B R B Bt T 5 2 A I B S 55— O TR SR A R T Zeta L FGE R B M B AT
B 22 B NG PR R AT AR T N R W B B R S S R A e A R R L
RN B T BRI O 10,0 mag/ LBy o 0 W B R AR N 04 T SR W O 0.8 mg/ L AT i
/b A5y S i BRGNS BN 3 A GBI ey A b b A LS R T A e A B B RS T B R
JE TR Ry b b R A S W R B AL G S s B AR RN L B IR B 0 S NHL 5 A W B AL [ I T
(1 0 BEF B 58 T NCHL 0 T LA Jo e A i 125 04 e x5 R T R R T3 T R S i 8 T S D
g 285 R T RS ARG T R DAY D S b 3 i A S5 AN A TR BRI B i SR A DA A A IR B2 A B 228 B A
RIS INGR 8 75 55 NH 52 4 W A7 s (o 75 A JE X0 e 285 280 0y R R e AR e 0 e 25 2 % o
SRR AR I TE A5G SRR S R O (3R 2) X5 SCRRL 14 i B 2 4598 AR 8L, R L L n] DL O £ + 3R 5
HR R 2 P M o A SR R RS R 0 A o S S K DR e S R R R T S e MR K
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Effects of manganese ions on ammonium nitrogen adsorption in different

textured soils in Yellow River irrigation area

Han Yuping', Yuan Yin', Wang Chunying', Li Ke', Zhang Lixuan®, Wu Defeng'

(1. College of Water Resources, North China University of Water Resources and Electric Power, Zhengzhou 450046, China;

2. Yanging Water Bureau, Beijing 102100, China)

Abstract: In order to study the effect of manganese ions on the adsorption of ammonium nitrogen in different textured
soils, the silt, silty loam and sandy loam soils were collected from Yellow River irrigation area in Xinxiang city, Henan Prov-
ince. The effects of Mn*" on the ammonium nitrogen adsorption of different textured soils were studied by adding Mn** solu-
tion into the soil samples and removing manganese oxide. The results showed that the ammonium nitrogen adsorption capacity
varied with soil textures. The adsorption capacity decreased in the order of silt, silty loam, sandy loam. The adsorption amount
of ammonium nitrogen in the whole soil was higher than in the manganese oxide removed soil. For the manganese oxide re-
moved soils, at adsorption equilibrium, the change rate of ammonium nitrogen adsorption capacity in silt, silty loam and sandy
loam soils were —61.12% ., —75.08% and —20.15%, respectively. The adsorption capacity of ammonium nitrogen changes
with Mn?" concentration of the adding solution. For silt and silty loam, when the Mn*' concentration range was 0-0.8 mg/L,
the adsorption capacity of ammonium nitrogen increased with the increase of Mn*" concentration, and the maximum change
rate was 5.00% and 11.43% , respectively. For sandy loam, high concentration of Mn** (10.0 mg/L)significantly inhibited ad-
sorption of ammonium nitrogen, with the change rate of —66.00%. These results can provide theoretical basis for improving

the N retention capacity of soil, rational irrigation and prevention of groundwater ammonium nitrogen pollution.

Keywords: Yellow River irrigation area; Mn®" ; different texture soils; NH, ; adsorption
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