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%1 FHEAKFESRHANARATEHSEHER
Table 1 Influence of competitive adsorotion of organic ligands on phosphate adsorption

parameters from langmuir equation

HEA ESHT By inced [sormir | A
Sample Competing anions constant (K) qau(ugp/g) MBC
0.02mol KCIl 1.230 209 257
49 Humic Acid HA. 0.194 150 29
E- R ) 2.4mmol Oxalate 0.088 227 20
2.4mmol Citrate 0.087 216 20
2.4mmol Tartrate 0.181 220 40
0.02mol KCl 6.070 3482 21136
109% liumic Acid HA, 1.880 3167 5954
K- X' 2.4mmol Oxalate 10.36 2862 29650
2.4mmo! Citrate 4,810 2964 14257
2.4mmol Tartrate 1.070 3308 3547
0.02mo! KCI 1.010 22414 22638
4095 Humic Acid HA. 2,010 22083 44387
?E & g 2.4mmol Oxalate 0.534 14784 7895
2.4mmol Citrate 0.312 14905 4650
2.4mmol Tartrate 0.250 1766 4423
0.02mo! KCI 1.770 561 993
49 Humic Acid HA. 0.405 508 206
g B R 2.4mmol Oxalate 0.241 677 163
2.4mmol Citrate 0.076 586 44.5
2.4mmol Tartrate 0.184 428 78.8

x2 WURNTFRESRHNRHRE MK P THhE(HES

Table 2 Change of isotopic exchangeability (9%) of phosphate at the presence of

competitive organic ligands sorbed on Kaolinite and Goethite

BERRER, AT BEM A (%) Phosphate sorption saturation (%)
S 1 C i i
amples ompeting anions s 30 e 60 75 N
0.02mol! KCI (CK) 48 59 71 82 94 98
BSE 49% Humic Acid 94 95 96 97 96 91
0.4mmo! Oxalate 100 100 100 85 65 -
2.4mmol Citrate 100 100 98 86 84 _
0.0mol KCI (CK) 0 0 0.5 1.6 9.0 21
s 109, Humic Acid 0 4 19 27 29 31
2.4mmol Oxalate 0 0 2 2 2 18
2.4mmol Citrate 5 12 19 27 31 37

EEREDERE. R 2R, R RO HEE—REERR0E CRRIE S H
Langmnir FEHHHAORKRXENTSBORMMNTMM. 88" % R MR
ERXHREFRART HWAROBRM BT HRE, RS RHMOERNARELRE
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Table 3 Influence of competitive adsorotion of organic ligands on the desorbability (%)

~ of phosphate

HANE EHRT BB M HIfBE(9%) Phosphate sorption saturation (%)
Samples Competing anion Is 30 45 60 75 90
0.02mol KCl 0.92 5.65 10.37 15.10 19.80 24.50
49, HA. 54.00 66.00 62.00 59.00 53.00 44.00
wA 2.4mmol Ox. 23.00 35.00 47.00 33.00 30.00 22.00
2.4mmol Cit. 46.00 52.00 42,00 37.00 34,00 31.00
2.4mmol Tar. 12.00 16.82 22.08 27.34 32.60 37.85
0.02mol KCI 0 0.21 0.9 1.6 2.29 2.99
109, HA. 0 0.88 2.07 3.26 4.45 5.64
Hep 2.4mmol Ox. 0 0.01 0.74 1.47 2.20 2.93
2.4mmo] Cit. 0 0.52 1.76 3.00 4.25 5.50
2.4mmol Tar. 4.74 8.05 11.40 14,66 17.97 21.28
0.02mol KCl 0.23 2.79 5.35 7.91 10.50 13.00
4% HA. 5.24 9.50 13.77 18,00 22.30 26.60
8.1 2 2.4mmol Ox. 9.60 12.30 15.10 17.90 20.60 23.40
2.4mmol Cit. 14.00 18.30 22.50 26.70 31.00 35.20
2.4mmol Tar. 11.56 16.34 21.11 25.89 30.67 35.44

() FIABFREXNBRBRVHHERERASHK BHHHXE
FE % A R AT R ER R PR BE M 10 mol ZWMEINE] 107 mol,  GLIRPUAIEE T AR
R B D R 4 B R M (3R 4,5)0 72 107 mol JREERT , A AT B 7 W /) i B
IRE: MK 80.4% s 4H kb IFREMERRIS A0 37.9.43.3F047.7% (3 5);
| BARRRED LR VARG B ERAR R 4 Bk 50.6.27.6.42.4 M1 42.7 %, FUsE TR
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SR P REROTREL, HRRPEXR oH(7.0) £HT, HEERRRE (107
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Table 4 Relationship between reduction in P sorption and Fe or/and Al dissolved in

tartrate solution

B -3 i B BEEBRKE Tartrate concentration (mol)
Samples Item 10-* 10-¢ 5% 10~ 10-3% 5x10“ 10-2 5% 102 10~
m&gaw 0 0.5 1.4 2.3 | 15.9 | 23.6 | 36.8 | 42.7
] iSngﬁl — — 0.007 | 0,03
(mg Al/g) - - - - . .
R R _ . )
;ﬂt% mﬂ?ﬁ! 0 0.9 | 12.5 18 27.9 35,1 37.3 | 42.4
(mg Al/g) - - — - - 0.68 0.86 1.13
mu(tggﬁﬁﬂ’ 0.6 4.6 6.0 9.2 13.5 17.3 22.2 | 27.6
il BHER I N R R e
(mg Fe/g)
BRMELD 1 o5 [ =05 | a1 | 55| a8 | 243 [ 396 | s0.6
aER mﬁanﬂ]’@i 0.002 | 0.002 { 0.0 0.029 | 0.043 | 0.094 | 0.17 | 0.22
(mg Fe+Al/g) . . . 16 .0 .04 . . .

x5 TAFBBARETHRRATH R SEHEfEnR
Table 5 Relationship between reduction in P sorption and Fe or/and Al

dissolved in citrate solution

?’: lﬂ: ml g IR B Citrate concentration (mol)
amples tem 10 | 10t sxi0-¢f 10 |sxi0-| 1ot [sxi0-t] 10~
BREEDS | 154 1.4 7.3 24.1 | 31.4 | 35.9 | 30.5 | 7.7
(%)
RieA ogivgash- - - - - 0.032 | 0.043 | 0.131 | 0.165
(mg Al/g) ‘ '
B R -
fﬂ,‘% mm%%l 2.2 12.5 19.0 22.2 25.8 33.1 38.4 43.3
(SHER 0.05 | 0.21 | 0.45 | 0,68 | 1.63 | 3.14 | 3.37 | 3.15
et ‘*Wﬁjﬁﬂ’ 5.7 | 8.1 | 135 | 195 | 2407 | 20.8 | 341 | 37.9
¥ BHER
Pcha N - - - - - 0.2 | 0.58 | 1.03
B R0 —1.2 | 3.62 | 7.9 14.8 | 58.2 |68.3 76.8 | 80.4
LR O,
Cmg Fejg) | 0-015 | 0.049 | 0.19 | 0.28 | 0.36 | 0.39 | 0.41 | 0.47

"
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EFFECT OF ORGANIC LIGANDS ON PHOSPHAT ADSORP-
TION BY HYDROUS IRON AND ALUMINUM OXIDES,
KAOLINITE AND RED EARTH

He Zhengli, Yuan Keneng and Zhu Zuxiang

(Zhejiang Agricutural University)

Summary

The effect of some common organic ligands on phosphate adsorption by hydrous Fe and A}
oxides, Kaolinite and acid earth (red earth or ultiosl) was studied- In neutral solution with low
concentrations of citrate, tratrate, oxalate and humate, the organic ligands appeared to be very
effective in reducing phosphate adsorption on goetkite, amorphous Al-oxide, kaolinite and acid
soil, especially at low saturation of phosphate adsorption, Evaluation by K value from the lang.
muir adsorption equation demonstrated that phosphate sorbed at the presence of organic ligands
was much loosely bonded, and therefore was more available to plants as shown by the higher
values of isotopic exchangeability and desorbability of the sorbed phosphate.

Increasing concentrations of citrate from 10~* mol to 10-' mol decreased phosphate adsorp-
tion on goethite, amorphous Al-oxide, kaolinite and acid soil by 37.9, 43.4, 47.7 and 80.4%, and
increasing that of cartrate from 10~* mol to 10-! mol decreased the their phosphate adsorption
27.6, 42.4, 42.7 and 50.6%, respectively. No significant amounts of Fe or/and Al were dissolved
in the equilibrium solution in the experiments.  The maximum dissolution of amorphous Al-
oxide in 10-" mol citrate solution was less than 0.2%. Since the newly exposed surface are very
low in their affinity for phosphate and the dissolution amount of the soilds dissolved is so small
that can not indicate the reduce of the total surface areas of the sorbents, the contribution of co-
mplex reaction of the organic ligands with Fe and Al ions is very limited in the reduction of
phosphate adsorption.

It seems reasonable to conclude that the competition of organic ligands with phosphate for
those sorption sites with high binding-energy is responsible for the reducing adsorption and in-
creasing lability of the sorbed phosphate.



