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Table 1 Some physical and chemical properties of soils tested
ot : RE #ax%  pH' BHHR CaCOY¥Y MRAR ) o4 ¢ 3 EP P

w5 A Samples oM. (%) (<0.005mm) Total N  Available P Available K
Soil No. Site (g/kg) clay (g’kg) (N g/kg) (P20s mg/kg) (K2O mg/kg)
1 It= 20 8.00 12.30 5.28 30 0.77 1.70 97.30
2 = 20 7.80 13.00 4.46 32 0.85 11.20 98.30
3 X 20 8.80 21.20 11.49 40 1.00 2.00 139.00
4 R 20 8.78 26.30 10.53 42 1.30 15.00 115.00

1) KL S 1IpHERIE;: 2)REREE: 3)OlsenPiE, KA BT EHTHE.
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HCI A AW E 6.5 5 8.0. U KH,PO AW AT, KL KH,PO, + AHLERE B 4L 28, BF XA LR »f 3%
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Table 2 Properties of some low-molecular weight organic acids used

 HLB b2 ET 2 ey’ logka
Organic acids Ligand Dissociation
form constants
pki pke pks

&% HO.CCH,C(OH) (CO.H) CHCOH HL 3.14 4.77 6.39 7.98
¥ B HO.CCO:H H.L 1.23 4.19 - 6.16
#HAM HO.CCH(OH)CH(OH)CO.H HL 3.22 4.82 - 5.62
¥ £ HO,CCH,CH(OH)CO,H H.L 3.40 511 - 5.40

1) 51 B&% 3 [10]
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2.1 AEHHERX A KM R M AR

B 1 A& 2 2 pH6.5 1 pHS.0 B, AHLER X A K BB WA m ., WNETTLIE S,
ARETEBRBERRMES TRPAEEBENERERMX. KPERKN 2.4 5 135, iR
MEABKTFKREAERN 1.3 5148, 07 pHS.0 BY, KEIAHEREY 1 M1 3 5 1N
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1 159.26mg/kg.
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Fig.l The influence of organic acids on P adsorption by soils (pH=6.5)
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Fig.2 The influence of organic acids on P adsorption by soils (pH=8.0)

R3 FULEPERR AN L NG B R R
Table 3 The efficiency of LOA on decreasing P adsorption by calcareous soils(%)"

THES R LY. ¥R™ g
Soil No. Citric Oxalic Malic Tartaric
pH6.5

1 24.12 23.95 18.13 14.99
2 15.58 22.38 10.74 4.19
3 19.66 21.39 12.45 6.92
4 14.00 15.37 8.75 295

pHS.0
1 28.07 25.12 11.63 9.45
2 19.99 17.56 10.03 12.22
3 17.90 17.95 17.06 12.75
4 17.73 14.90 13.25 9.92

1) Efficiency of LOA=1—(P adsorbed in the presence of LOA/P adsorbed when applied alone)!”
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Table 4 Correlation coefficients (r) and standard errors (Se) of four kinetics equations for phosphorus
adsorption by soils (298 +0.5K)

TRES Elovich 778 WYL E BH BT —RINETE

Soil No. Elovich equation Parabolic diffusion Two—constant rate First-order equation
equation equation

r Se r Se r Se r Se
1 0.9754 5.4226 0.9287 0.0759 0.9671 0.0385 0.9938 0.0690
2 0.9663 5.1056 0.9109 0.0800 0.9553 0.0400 0.9894 0.0915
3 0.9742 8.4223 09195 0.0906 0.9592 0.0507 0.9942 0.0708
4 0.9777 6.3558 0.9288 0.0809 0.9620 0.0440 0.9880 0.0916
Ty 0.9734 6.3266 0.9220 0.0819 0.9609 0.0433 0.9914 0.0807

. RPEIE O Se) XTI PERER. BB, SERBATE AR T

MFAFTUES, #RFI B HERRM s 12t B BRI BN %3
HEF B K MY L H B XE BT, RZEEE N Elovich K. I, 7T U114
F0 A AL ER xof 1 398 B R B Y R R R — R BRI — R

e e o Al — 5 A ot K S R B A S e B LB LA R BE RT DL &R B, I RO AR X AR e
BEEMRSBEN T TS 3, W —Rsh EF BN, 1 S35 BN - EM
Se {8 43 1 24 0.9938-0.9942 1 0.0329-0.0368, T 2 5 M 4 5 LI r H F Se {E 2 5 N
0.9980-0.9894 1 0.0544-0.0778. H BLAT LAHEW, [F] — 75 %2 %f ] — 3| A B MEBE K F 0y
BEREARR, XWHEERT HEER, EHETEIHRNSREBEAFRERN.
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INFLUENCE OF LOW-MOLECULAR WEIGHT ORGANIC ACIDS
ON KINETICS OF PHOSPHORUS ADSORPTION BY SOILS

Lu Wen-long Zhang Fu—suo Cao Yi—ping Wang Jing—guo

(Key laboratory of Plant Nutrition, Ministry of Agriculture, Beijing 100094)
Summary

It was simulated that plant roots excreted different kinds of organic acids under
phosphorus stress, and the effects of citric, malic, oxalic and tartaric acid on kinetics
of phosphorus adsorption by calcareous soils have been investigated by flow technique
method. Results show that all these acids can reduce phosphorus adsorption by the
soils and the extent of reduction is closely selated to the kinds of organic acids. The
ability of organic acids to reduce phosphorus adsorption in calcareous soils is in the
order of oxalicxcitric > malic>tartaric acid.

The effect of pH on reducing soil phosphorus adsorption by organic acids was
very complicated. For example, the inhibiting effect of tartaric acid on phosphorus
adsorption by soil 2, 3, and 4 increased with increase in pH from 6.5 to 8.0, while
the inhibiting effect of tartaric acid on phosphorus adsorption by soil 1 decreased with
increase in pH.

Regression analysis reveals that the first order Kinetic equation is the best one to
describe the phosphorus adsorption kinetics as affected by organic acids, followed by
Parabolic diffusion equation and Two—constant rate equation, and then by Elovich
equation. According to the research, the influence of low—molecular weight organic
acids on kinetics of phosphorus adsorption by the soils is a first order reaction.

Organic acids inhibit adsorption mainly by eliminating the phosphorus sorption
sites in the soils. Compared with control, All the four kinds of organic acids tested
can dissolve a large amourt of CaCO, in calcareous soils, thereby considerably
reducing phosphorus adsorption by soils.

Key words Phosphorus adsorption kinetics, Low-molecular weight organic

acids, calcareous soils



