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Effect of Organic Matter Fraction on Sorption of Ammonium Nitrogen on Sandy Soil

WANG Er-li, WANG Si-qi, ZHAO Xiao-liang

(College of Environmental Science and Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: Effect of organic matter fraction on sorption of ammonium nitrogen on sandy soil was investigated by batch experiments of equilib—
rium adsorption. The results indicated that the sorption capacity on the sandy soil reduced dramatically after humus was removed, normalized
sorption capacity and partition coefficient only accounted for 68.58% and 28.24% of original sample, humus was a main factor in the sorp—
tion of ammonium nitrogen on sandy soil.On the one hand, light fraction of organic matter was rubber—state colloid, and distribution function
was main process in ammonium nitrogen sorption on rubber—state colloid, normalized partition coefficient was 81.58. On the other hand,
heavy fraction was glass—state colloid, it played a leading role in the sorption of ammonium nitrogen and the normalized sorption capacity
was 3 350.55 mg-kg™. The sorption mechanism of ammonium nitrogen on the glass—state colloid was micro—hole function filling except distri—
bution function. Furthermore, normalized sorption capacity of tightly combined humus (humin) of the heavy fraction was 6 626.30 mg-kg™.
Stably combined humus and tightly combined humus were important adhesive material in the formation of loose and porous structure on sandy
soil aggregate. Consequently, there was a micro—hole filling function in ammonium nitrogen sorption on organic and inorganic complexes.
Taking into account the adsorption capacity was not only organic matter content, but also existent state of organic matter, and it was also a
main factor in sorption characteristic of ammonium nitrogen on sandy soil. When regarding heavy fraction as a basic standard, adsorption state
ammonium nitrogen on light fraction of the organic matter, stably combined humus and tightly combined humus were estimated in accordance
with 0.59, 1.05 times and 2.50 times.

Keywords: sandy soil ; organic matter fraction; ammonium nitrogen ; sorption ; normalized partition coefficient ; normalized sorption capacity
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Figure 1 Distribution of sampling sites in Western Liao River basin
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Table 1 Organic composition of tested sediments
g HH
HI HII HIT
b SR R HEA A B/ HEH FA A B/ HEH w 1
gke % gkl Hflo TEL B FEOOWOV oo e, FEOOWHV EEROORBT a0 e g-kg
gkg! % gkg' % gkg? % gkg' %
MR 160 120 251 1838 136 542 115 458 370 2721 115 3103 255 6897 740 5441 136
R 164 123 270 3140 153 568 1.17 432 250 29.07 076 3032 174 69.68 340 3953 8.6
AR 168 134 200 1739 117 584 083 41.6 430 3739 139 324 291 676 520 4522 115
VR 176 163 3.10 1987 177 57.1 133 429 590 3782 178 3022 412 69.78 660 4231 15.6
T4 181 175 270 1656 151 56.0 1.19 440 7.10 4356 212 2979 498 7021 650 39.88 16.3
Sy 170 143 260 2072 147 56.5 1.17 435 459 3501 141 3075 3.18 6925 580 4427 13.1

T H T ARG SR H L ARG S R Ae o s LI O R 5 A5 0 A5 s He AR

AR, i B ERR SRR 20.72% . JEARFRL BAFAE
R AAEESTETE R UE R A E , GG SR TE TR
B 56.50% ; RSG5 S B ISR N £, g
JEEBH R B 69.25%.
22 Kb+ AREEVES 3 S & WA

43R A Freundlich W% fff 572 (X 2)Fll Langmuir
W B O (2K 3) X AR M SF IR & AT il . 4
ESEULE 2, B RFY, R TR FA HLAH 7332
R B AE 4T 45 Langmuir I ff 2538 5K, H R
FE 0.962~0.999 Z [, M ML AT Freundlich
W B =R, B R? 7E 0.860~0.998 2 ], RFEIAHLL
3% & R B AV B & (L) B KRB/ NEF S - HIT
24 (3 620.67 mg-kg™ )>HII +HIT 24 (2 802.43 mg-kg™)>
HAM I +HIT+HII )(2 638.78 mg-kg™)>424H (2 600.06
mg-kg™)>Hy ZH(1 763.77 mg-kg™) . W fft4rEc 2% (K )
KRB/ 3240 (138.27)>H T 2H (89.90) >E 4
HI+HI+HIT (67.55)>HI+HII4H (56.41)>HO0 %H
(31.01),

UL AT X R A R R AT RS R
B, R @R AR E7E 573.81~3 666.16
mg-kg? ZJ8],FEHh 1733.83 mg-kg™, HIIZHAZER
0 TR o e 0 LA KA (3 666.16 mg-kg™) , &2 R
o8 B8 A4 Ho 2H 9 220 280 R0 R Y B 0 O 39 ME
(1733.83 mg-kg™) , fH& N> LA PR & BEALAFY
=

W O

2.3 R T ARENES BB S SBA T
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AT RS , S THARIE S A PLEN 2 AR
PRRRAE 2 R e [R) — 2 s _E AT U, A R Tt A
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PR B0t R BOHE 24 FER A Y 61.91% , JE BB 4k “ 5¢
7RG HERAR R A EE R R R B E A Y
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Table 2 Relevant parameters for ammonium nitrogen sorption

EHER . Langmuir W% fff 572 Freundlich " fff 5%
I(mg-kg™) R? K R?
®7H WARLE 48 2 341.16 0.995 100.28 0.993
RN 2 800.50 0.997 183.54 0.968
AR 2 752.88 0.998 135.69 0.954
G 324022 0.997 149.40 0.991
T4 1 865.54 0.995 122.42 0.969
e 2 600.06 0.996 138.27 0.975
Pt 519.59 31.12
FEHHI+HI+HII W D4 2 206.25 0.987 57.55 0.930
RN 3201.02 0.999 80.68 0.860
AR 3165.41 0.962 54.81 0.947
G 247791 0.975 80.29 0.949
T4 214331 0.995 64.41 0.948
A 2 638.78 0.984 67.55 0.927
FrAEE 512.81 12.32
HI +HII MahiE C4E 2 800.83 0.997 56.25 0.982
RN 1975.49 0.999 105.68 0.965
AR 3 119.02 0.965 34.17 0.981
YT 2 970.00 0.962 19.65 0.991
AT 3 146.81 0.994 66.30 0.991
A 2 802.43 0.984 56.41 0.982
bR 482.37 33.06
HII MR C4H 3 341.96 0.993 84.25 0.980
RN 3 337.00 0.999 110.20 0.972
AR 3 431.32 0.995 108.08 0.965
VG 4 088.41 0.979 86.97 0.998
T4 3 904.65 0.998 60.01 0.983
S 3 620.67 0.993 89.90 0.980
FrifEzE 351.22 20.47
H, W D4 1756.43 0.995 3421 0.987
RN 1738.35 0.995 27.40 0.990
AR 1 890.94 0.996 28.50 0.996
G 173342 0.992 35.59 0.974
AT 1699.71 0.994 29.34 0.987
S 1763.77 0.994 31.01 0.987
FrAEE 73.99 3.65

1 78.18%, L5725+ R L5 S HE R Wb L T f 4
Bt ZBHE Y TR 31.48%, "BL574JE 5 R AT
PR B 43 Bic R BOHE 24 F R 2H A 61.91%, S 58k “ 58
7RG AR LRI 2 Bl R B R BB R B A
28.24%, W, R4 A ML 4> %R R AEE % B AHR]
f 43 B S R R, FLUR O B A AR, Bk AR
LESSETA IR . B AR S 2H 40 X I8 P AR o A0 i

YERR . DATEZ MRRBR LR AR B 2 B, 52
IR AR R f B A S T B 58.77%,
3.2 EAFNAS RHHER

Martin Z£PHA N, Tl DU 4 32 23R IR i 380
13, Mackin ZF"HF5T K 3L, TIRIT R AT I &R
BEVIBYFLBER B KK R . Boatman S5
MRBEI B SEIEMIRY  , BIURSA
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Table 3 Normalized carbon relevant parameters for ammonium nitrogen sorption

LR Sifi Langmuir W% ff} 772 Freundlich Wzt 5 72
I(mg-kg™) o 4 % K. T B4 Hi%
7 Mahr T 4H 1463.23 66.32 62.68 76.83
R 1707.62 5335 111.91 143.90
AR 1 638.62 51.77 80.77 34.03
VG 1.841.03 7430 84.89 80.54
AT 1 030.69 48.09 67.64 55.61
A 1536.24 58.77 81.58 78.18
bR 313.71 11.08 19.26 41.19
FHHI+HI+HIT MahITE F4H 3 000.50 100 71.77 100
R 2 752.88 100 237.32 100
AR 3 640.22 100 105.40 100
Ve 3 865.54 100 121.64 100
T4 3 493.59 100 100.00 100
S 3 350.55 100 128.43 100
bR 460.80 0 62.87 0
HI+HII W D4 252320 114.37 50.67 65.15
7RG 334852 104.61 64.44 27.15
AR 3 283.13 103.72 20.34 19.30
VAT 2 375.95 95.89 11.16 9.17
AT 2313.71 107.95 36.63 36.63
SIME 2 768.90 105.31 36.65 31.48
Pt 505.56 6.72 21.71 21.36
HII W D4 451631 204.71 113.86 146.41
7RG 9 815.92 306.65 67.20 28.32
AR 6 598.31 208.45 64.33 61.03
VAT 6194.22 249.98 49.41 40.62
T4 6 006.75 280.26 33.15 33.15
A 6 626.30 250.01 65.59 61.91
Pz 1949.17 44.45 30.20 48.86
H, Mahr T 4H 1756.43 79.61 34.21 43.99
RN 1738.35 5431 27.40 11.55
AR 1 890.94 59.74 28.50 27.04
VG 1733.42 69.95 35.59 29.26
AT 1699.71 79.30 29.34 29.34
A 1763.77 68.58 31.01 28.24
bR 73.99 11.40 3.65 11.51

PL-THE SRR B VIR R R B A 2
FRAR I R I e b X R W i) B AL P B, +
BAMR IRV R WS B R T A RRAR R £
SRR, AP PRE, A RR L
B BREE YR, 16 B R R R RS R 1 T THI A
FEIZMEA, W RERF SR A 'R
M o @RAERS R G AR, e R A A I AR Y

B PR IR B B, HARAR R D7 THERR R 4
SIEFR AP A LB T T7 S A - 2% 3 45 5R
KU, TG+ R G E R A HRAR A 1 AR f AR
HTEAM 1.05 1%, REEBHRABA LR
Mt A T EAR) 2.50 1, REASEEBMELSS
JEBE SR B A W S A R R AT o BT A AY 1.05 F5 AN
2.5 fEAE
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Y+ ERER EZER R FEFEEEA YRR
IR T 3G LAY SR ARG AR T 7= A R 52

Q) HFEEVA S FBRAB IR E—RBRE
AR, B RAEAREAS A B4 R ok A3 B4 A

(3) A LA 5 B EE LA AT R R IR
B EREM, BB bR Rk B & oK (3 350.55
mg-kg™), M H &5 HEAVR BRI LBIK, EAE
MU R — RIS AR , F AP IE SR b A B
B BCAE R B AR e FLIRIE 78 7 = A IR o o

(4)RI> - EHA WA 53 B B LT T 2
R I B0 RS S B A A, EC b ke 1 0 R o o T
6 626.30 mg-kg™, HEZMIHLEH F 2 HER RS HHH
e 2 B A A R T g 2 FL R
SN EEREYIR

(5)% 2 H R A MR I AMEZEE EH L
BER & &, BEE AR AAEES, Bl EEm
X E AW SE EE RN R, UEH R, B
HAYUR FRGE ST RS T B B N &
FARA Y PIFREL ) 0.59.1.05 £FF1 2.50 f51HE.,
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