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Table 1 Some properties of the samples

R A & | pH A ik Rl o LA
#& Sample - Parent Fi*(%) (Fe,0,%) (<0.001mm)%
Locality material H,0 OKOCllN O.M. | Free iron oxide Clay
" RE
Shid e Xuwen, ZR# 6.02 | 5.58 | 0.86 13.0 43.7
aterite Guangdong s
LG % Lot
degfi![h Jinxian, Quaternary 4.66 3.66 0.38 4.66 43.5
ar Jiangxi red clay '
3.#%kN LI TH&L
Yellow-brown| Jiangning, Loess of 6.40 4.90 0.66 2.40 21.9
earth Jiangsu xiashu
Ak Suzhou, — 6.44 | 6.22 | — — ~
Jiangsu
5.EuEt AN ST of
Montmoril- Jiangning, — 7.37 5.87 — — -
lonoid Jiangsu
S |
& _ —
Anion exchange Commercial - 8.20 9.52 -
resin

* B BE, FIESE 2B dt. Supplied by comrades He Qun and Xu Zu-yi.

“H,PO,—Cl” B FIAKAES FIRE 0.01M, pH X 6.0, iMBEFNESFE
ST

EAHTFEFH cl- 10095 90 80 70 60 50 35 15 0O
% of grammol H,PO7 0 5 10 20 30 40 50 65 85 100
H,PO7 B (P ug/ml) Concentration 0 15.5 31.0 62.0 93.0 120 155 202 264 310

BREEROLAIE: THX 1:20, v+ 1:10, 1% 1:5, #g 4 1:50, Bip1
NS> £ 35°C TIRE 24 N EEGAT B, FSEIAED MR BRI 8 40 B e 2 g 2
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Table 2 The characteristics of P adsorption isotherm

e

1 2 3 i
BE2 4 @ pam| mD |aB| oD | wmm ZRTTIRN
Sample T Numb . .
No. reatment umber observation | M calculation 100
r K r r M M observation
2k pH 5.0 o ok e
Imitial pH 5.0 | 9 |0.982 {984 [ g.910 [ 0.988 | 189 1.82 104
6 k&g 0 773 oK Ak l
/L pH 6.0 8 [o.064 | " 0.938 | 0.997 | 1-88 1.84 12
Aok *dkok Rk
\ BE pH 7.0 9 | 0036 10679 | 5 o0 | 5a00 | 131 1.48 80
iﬁmﬁl) ok Nk Wk .
O. M. removed | 8 [0.978 [ 0-82% | 0.952 | 9,089 [ 2-36 2.40 8
FEtiA K ok ok
F::ml):t:r:l oxide 9 0.949 0.504 0.898 | 0.928 1.78 1.24 144
Etﬁ pH 3.0 Nk xRk ek
[nitial pH 3.0 8 | y.066 | 9783 | p.962 | 0.993 | 2-02 .07 8
AN hkk Aok 96 2 l P
2 H.E pH 6.0 9 1o ora|0-76% | o035 | 0087 | - .13 12
f K ok *kok *okak .
Without KGl 9 | o0.979 {9687 | g.906 | 0.984 | 1-80 1.96 2
E&é pH 60 EE 13 wkk Nk .
3 | tmvalpr 6.0 | 2 |o0.941| %5 | 0,039 | 0,056 | 117 1.07 109
E% pH 6.0 kR ok ke -
tnitial pH 6.0 | 9 {0,900 | 9332 [ g.947 | 0.964 |O-¥12| 0.535 77
4
f Kcll) Fokk Mok *yak .
Without KCI 9 |o.935 |34 | 0.942 | 0.954 |0-#2F] 0572 74
adEn *orok *k *ak )
Decalcified 8 [g.985 | 9316 [ 5922 | 0.872 |0-872 0.822 106
5
P 4ED *o T e |
Not decalcified [ 9 {0.804 { 0192 {0,061 | 0,071 (0-193] 0.2H 79
E% Aok Aokok ok k
6 | Iminalp 6.0 | 9 [o0.976 | 1% | 1.000 | 0.998 {16-67(  13.5% 123

1) #&# pH 6.0, Inital pH 6.0,

) M ABRAKBRIE (P mg/g), Maximum adsorption (P mg/g),
*% P<0.01; *** p<0.001,



74 * | F "4 18 %

FAMBRNTRBR SEEERDRERE FREHX R,

RiELER (1D.Q2). GO W EREIEXT TR, ZRNE 2 iR, 14 FRHMSE
£, 09RM ERER, BABEKFE, b, HEFREMIEHNRBE ST Gk b
HTRELRE—HRHEX (B Y =031 4+ 087C, r = 0.999***), KE 2L LIFEZ,
EALERAETBROBNLEESI, ZNHF BN r HUADMREZG)>(1)>(2),HHA
BEKF. Hith, R4 7 ERR/INELL KN X IR M F B R AR TR,

RIE Q) R, BARKE M, lIAERE Y M LS EN B, ST E AR
B(E DWW, AR TR MIEN M EATIERN 144% , AT 54—83% 2ia], ¥
BIHSLMES 69.6£85%, BN r HEAEBEKE, BEHRNITEESTMEEZRBRKA,
HREG)XAEBELOME, HENOM E 5L UELLE, M AEER(E 2), FEhn
B 99.0+185% ., M(DAWKEERARMERERRXY, RELRERFult, r =
0.987***, B K{EA—2WH I R, RITWNA ) RTHLREAR LR FHBRHER
S,AEALRAAT, MEETAERKEMNERTOS KA, SFEERTHERETH
REEEMHX, MESEARKE (M B)EREX, MEUZELESEROER,

(=) BB REPHRFEHEE
AR B 8, A2 (1).(2).(3) NALE, (YR B & 5 s K P B R B

2100 ol N
I} \‘\
! ~
18001
-~ 1500F
E
5 % 1200
S
%5: 900}
PR 3 3
£
£ 600
At

01553162 93 124 155 201.5 263.5 310
ISR BEREIE (P ne/m 1)

Concentration jn solution P

1. 75411 Laterite 2.473% Red earth 3.%#4% Yellow brown earth
4. 515+ Kaolin 5.} i1+ Montmorillonoid

B B R SR S E A

Fig. 1 Phosphate adsorption isotherm of the samples
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Fig. 2 Influence of shaking time on the adsorption “platform”
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Table 3 Correlation coefficient between the amount of P adsorbed and pH of equilibrium solution
B&S
Sample No. 1 2 3 4 5 6
#i pH 6.0 ok ook * ok e ok
Initial pH 6.0 —0.874 0.899 —-0.729 —0.765 -0.865 —0.845
i pH 7.0 ook i _ _
Initial pH 7.0 0.970 - -
¥ KCl okok
Without KCI - 0.459 - 0.934 - -

* P<0.05; ** P<0.01; *** P<0.001

EAXBFRAET,BEFRTFORES: (1) £RE HPO! FHRME , Bk %K
BRMLI Wa%EM 2% (—OH) RAKAE (—OH) L H* MEHE™; (2) %P K*
BRUNRHER; (3) HPO; WEEFLfEAS ", OHMEERE,WR HPO; 5
Bk R —OH EXAERAARBOLER (BERTETHE5—OH, ERERMAKR
¥, BAXFREAEMWEHN oH ), % OH™ > HY I, HIIEMX, RZMAHME¥E,
MR 3 TIUE RIS B, oH 4 6.0 Y, BRAESN, BMNHAMAR, HPEETFRRMIE
(OH B) BB 5T HAAN oH EHE SUEX, “IESERBHIES HPOr BFHBRKET
fEfE AR R, MifufE FHRa K oH GRS R MHREK, HEHIGAELRNE

s> A 2 B R B R S T e B BT, HRRAEXRR(DRG), ARKY 5

REFMEBEZHROER, RABRES K B FREN—EEE (0.01M)o FH5h, HMBE
BREREX 7 R KCL UG, Bl 1Y AR H1 2 IEAESE, SR T LRIy AT, 24
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A PRIMARY STUDY ON PHOSPHATE ADSORPTION OF SOILS

Zhao Mei-zhi and Chen Jia-fang

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

This present paper deals with the characteristics of phosphate adserption isotherm
of soils and clay minerals. The concentration of phosphate solution was divided into
nine levels of which KH,PO, ranged from 15.5 to 310 P per ml, the solutions were pre-
pared and mixed with various amounts of KCl solution (as supporting electrolyte) to
keep the ionie strength of solution in a constant (0.01 M). The ratio of sample weight
to solution volume is 1:20 for soil, 1:5 for montmorillonite, 1:10 for kaolinite and
1:50 for anion exchange resin. Each sample was shaken for 1 hour and then stood for
24 houre at 35°C. The amount of P adsorbed was calculated from the difference be-
tween initial and final concentration of phosphate in solution.

The phosphate adsorption data of the samples were plotted according to the conven-
tional Freundlich and Langmuir equations expressed as follows:

Y = KCV» ¢))
1/Y = 1/M + b/C (2)
C/Y=K/M +C/M (3)

where Y is the amount of P adsorbed per unit of samples, C is the equilibrium P con-
centration, M is the maximum P adsorption, and K, b and n are constants, The eq. 3
gives a best result, because maximum adsorption (M) of the samples caleulated from
eq. 3 agreed with the values of observation as mentioned above in Table 2.

It is worthy to note that, in certain range of concentration, the amount of phos-
phate adsorbed is not dependent on the concentration of phosphate in solution (Fig. 1).
It seems that this phenomenon is related to the agglutination of particles of soils or
clay minerals. This phenomenon disappeared immediately when the samples were ground
finely or the time of shaking was prolonged (Fig. 2 and 3).

When the initial pH of phosphate solution is 6.0, the amount of P adsorbed of the
samples is well negatively correlated with the pH value of equilibrium solution except
red earth (Table 3).

It might be indicated that disassociation of proton from —OH group at surface of
colloid and deprotonation of H.PO.™ ions occur in the course of phosphate adsorption
of soils and clay minerals.



