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Table 1 Some properities of the soils

118 ‘ pH s AR

FRNALHAS| XD WEEK KR Cesy VEuR | 2w | (eele)

Locality| No. Soil Hori- | (ecm) kgl (%) Total P Avai-lable
type zon Depth H,0 : o] CEC O.M. P

ARE= . B || A 0- 25| 5.81 | 4.75 |20.02 | 2.57 0.074 9.89
7 B+ | Aw | 25-43] 6.20 | 4.41 | 18.60 | 0.58 0.031 1.75
sar 2 B A 0—20 | 5.61 4.44 | 16.78 2.61 0.075 10.30
B EwE | Aw | 2746 | 5.86 | 4.08 | 16.26 | 0.49 0.032 2.36
s B T A 0—-14 | 5.32 | 4.35 |25.87 | 3.70 0.139 26.17
e 3 &zt | Aw | 14—30| 6.13 | 4.85 |18.72 | 0.80 0.085 6.43
. 4 H g A 0—16 | 5.83 | 4.84 |20.41 | 3.02 0.106 29,03
B#4+ | Aw | 16—40 | 5.56 | 4.07 |13.91 | 0.51 0.043 3.38

30,40.50 50 100pg/g (F§ KH,PO, Fol) pH6 {7 0.02 mol/L KC1 ¥iik, N 3 AE (5 LLINEI#E
WS, ZREO, BT 25 C WEEBANHARERRE — K, 8K 30 0%, HATMERMS N2
FORE (A 200p8P /8 HOPSRES 37 ) 45 B HIE B 1AL, EL AR 1T 6 Ko RIFE O, ME P\ BRI
RN

(2) BRAE: HLAWLELEE M NaCl BJpERRIR. MR 25°C £, BRER TR
T REH 1210 WEREIMARS BN pH6 By 0.02mel/L KCL ik FRERHE, ARERIRG
30 5r%he TEEESURIRATRER SR E 1 K HRayFE 6 Ko MJEE 0 W V5 BHKED W R IR
&o

(W) FHFEEFRE: HRORNRERNORE L 93.08 71 96.52 T4y, BUMA 7.0 /1 3.5¢ 13 60
B EA R, BT EEAEFEF R EMARBAKEHAFKE, CTERZRER, BRA
25 CHTEBRFAETEE IR, LUEE ¢ RIDK—&, MERVINER, 55 100 RE, T BEF, 1T 20 BfE,
BUE TN B RN SRR LA & &, BAMNIRA 1 HRELE (1-A) &35 5000
SR FIBEAR N 05975 1 R BRA LI TN & 110 B A0 IR ME SRR I A

“LHERXS i’
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R PSRE RIS A SR T 5, F20: (1D RSRRGUEIR T LR E8, BE T BB ALk
W ELHBE; (2) BRLIPHRE.SEERS, BNBURSHERERBRERE
AU GHER R s S, R B R R , B 0B P BB R RER A B S FLEHR BRI R TH PN , SR TE W
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Table 2 P adsorbed as a function of incubating time
-9 Eid KAl Incubating time
BE B&
No. Hori-
zon 2UNE) |6 UNRE | 1R 3R 6 X 12:% 241 30K ELPN
1 A — — 663.7 763.3 808.8 877.1 1010 — —
Aw — - 757.6 377.1 797.4 1003 1068 -— -
2 A — - 667.9 800.3 888.5 945.5 1014 — -
" Aw — — 771.8 837.2 843.0 928.4 1076 — —
3 A | 719.0 901.1 1102 1290 1360 1504 1579 1612 1767
Aw [ 570.0 747.9 889.4 993.4 1018 1241 1289 1300 1433
4 A 466.7 599.6 721.1 844.9 §99.3 1129 1222 1244 1408
Aw 515.3 6159.4 750.8 859.9 914.2 1138 1178 1181 1349
%3 TERIEDHHLEE
Table 3 Kinetic models examined in this study
BiRl &£ Model 572 Equation ¥ A Var iable £ ik Reference
— LRI TR loc = lne¢, — &2 Inc—>¢ Probert #U'4
ZHEIE SR Ve=1/¢c, + k2 1/e—z Griffin Z8
Py 5 R x=ki' 4+ b x>/ Cooke!®?
TN x = kst lax—>z Kuo g0
Elovich 5 = (1/b)in(ad) + 1/bin: r—lns Chien 71
Langmuir § 572 x = at[(1 4 bt) x>t He %1

FE: o0 MRBOEE, ¢ AR () ROBHRE, « ARRA () NORME, Lab BAFE. (FRD

F4 HHFEREWNBHERGYEE

Table 4 The fit of the kinetic models to the processes of P adsorption

B & 4 5 Sample No.

B 23 Model 3—A 3-Aw 4-A 4-Aw
e SE Pk SE i SE i SE
—EENHE B 0.852 0.305| 0.797 0.198 | 0.838 0.187 | 0.819 0.170
ZEEIEER 0.860 | 179.2 | 0.862 0.002 | 0.900 0.002 | 0.877 0.00}
LAl TE I ek 0.876 | 179.2 | 0.889 [139.9 0.922 {132.5 0.914 [123.8
TR R 0.988 0.049 0.985 0.055 | 0.944 0.044 | 0.993 0.040
Elovich Jy# 0.990 16.94 | 0.991 | 41.65 | 0.986 | 56.65 | 0.987 | 48.67
Langmuir £ 5% 0.999 0,001 0.999 | 0.001 | 0.999 0.001 | 0.999 0.001

T T AMERRR, SE M {HMARERE Mt BIFRIRE 5% M 1% HiRRAKF. (FR) n=72

B A5 B S 6 B 3 2 U B, Barrow A1 Shaw'® KUY -11% BRI EE 5% 1000 K
G, BERHIBRER DTE T, X784 R T3 N B OIR bR — 1 2 B R R A A2,

AT B BRT NI RE, BURS IR EAAT LN, Bk
L2 5N ED SRR /D R TR R B I 3 ime
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Fig. 1 The fit of the kinetic models to the sorption data
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(1) Langmuir 5%&; =z =1-I—<_I—%”'];—c

(2) Freundlich J58: x — k¢
(3) Temkin H#: lnx = & ln{k,c)
HENMYVEREAZEAR I WEMERE, BEREFBYEREMIE(FES2=06),
AP Langmuir RN ESTEE BT, Freundlich HFE¥k 2, Temkin HERE—
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Table 8 The fit of the adsorption to the processes of P adsorption of the samples

1

o Langmuir 7% Langmuir Freundlich J572 Temkin ;7 Temkin
R = i Bk equation Freundlich equation equation
HHAE ST Hori-
No. zon cfx =1/Kz - %
¥ c/.: r Inx = 1nk, + %,lac r x = k,lak, + k/lnc| r**
"
¢fx = 0,00573 lox = —>5,10 x=175.7
A 4+ 0.00146¢ | 0+996 40,5915 | 9992 + 117 91n¢ | 0+992
1
cfx = 0.00305 ' lnx = —5.47 xr = 285.1
Aw + 0.00140¢ | 9-996 +0.681nc | 0-768 +95.01nc | 0973
¢lx = 0.00356 lnx = —5,36 xr = 251.2
A +0.00129, | 0-996 +0.601ns | 0993 ¥ 123,710 | 0+985
2 I
efx = 0.00249 laxr = —5.57 r = 315.5
Aw + 0.00138c | 0-995 +0.7010¢ | %% + 87.510c | 0:963
cfx = 0,00134 lnx = —5.83 x = 420.1
A £ 0.00949¢ | 0999 L 0.581ne | 0+953 4166 6lne | 0-994
3 - -
cfx = 0.00185 lnx = —5.67 x = 353.4
Aw +0.00123; | 0-996 +0.661ac | 2*7%° + 108.61n¢ | 0967
' ¢/x = 0.00463 lnx = —5,23 ' x = 209.6
; A 4 0.00713; | -9 4 0.520n0 | 9% + 158.31nc | 0972
4 —
clx = 0.00263 lnx = —5.,53 x = 303.8
} Aw 4 0.00133, | 0-9%4 +0.67nc | 0998 + 1013100 | 0073
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Fig. 3 Isotherms of P adsorption by sample 1 obtained using the
line type of lang muir equation

% 6 Langmuir AW Langmuir 75285 R WHEE
Table 6 Adsorption characteristics described using Langmuir and
two-surface Langmuir equastion

= — Langmuir 578 . _ . .
%‘fﬁ,ﬁ gugﬁ_}g{ Langmuir equation WE Langmuir 58 Two-surface Langmuir equation
No. zZon

K K, Lm1 K 1 K Emi ot Xgp

ml/ug Xy Hg/g ml{pg pelg » ml/pg t,, Pglg /K, nelg

1 A 0.252 691.5 0.868 287.7 0.141 397.8 6.16 685.4

Ag 0.457 716.3 6.083 266.2 0.234 433.4 30.0 699.6

2 A 0.363 774.2 1.948 | 269.9 0.221 | 486.6 8.81 756.6

Ay 0.554 723.7 12.68 261.6 0.285 443.1 44.5 704.7

3 A 0.508 1053.6 1.204 270.1 0.255 769.8 4.72 1039.9
Ay 0.664 812.6 9.734 262.7 0.374 548.4 28.1 811.1

4 A 0.243 888.7 0.836 264.4 0.177 607.3 4.72 871.7

Ay 0.507 749.6 5.759 274.4 0.278 448 .4 20.7 722.8

0K, EBATHEEEN, K, bHEamlh; Z2AREN K/K BEHESTERE. X
BRI R, H R ENR BRI BE T RE, ERE 1 KEEnL, KENTE
RHTRETEAWERSUEHTHBHBEERER, FERENDOWM AL, THEE
1 X H— 3050 W M L B e B B R, N B S S SRR ML A R T, K BT
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FERIER TR L B Ko B IEEBEKE THNREWTEEREAIRSER ST
o

3. B R L AUBERR BT YRR AE T AR R B AR R A, R BT W
BN ER A NI, W R e F B B R AR IE o MR 7RI B 753855
HRRIETEEN, - T RRENRRERSTERR XVRS BN KER TR R
— 88, KE M, Bk G MR8 R B 28, AR BN o (LRES, 2 FERBRIR TN, &
EMRERETERE, XUE2HTZHREE K BEREKOEHE. BHh, SRR N
fE A I A MR E R M S S, X RIS BRETER MM K, &
A5 A —FES Y Ky EEBIE T K, &, AR 1 XABR/NTRE I XA

%7 ARLBHBOHRE(%)

Table 7 Desorption rates of P adsorbed by albic soils

BERE - MABEKE (ug/g) Concentration of P added

Sample No. I%?lfﬁﬁ)}l(ﬁ\
orp-zun

10 20 30 40 50 100

. A 5.94 5.82 5.40 8.45 9.75 13.52

Ay 3.92 3.99 5.52 6.22 8.02 9.49

) A 3.47 3.32 4.15 5.97 7.70 12.08

Ay 4.12 4.04 4.92 6.09 6.98 10.13

A 8.46 6.00 4.74 4.32 5.37 8.62

3 A, 5.46 .70 6.35 8.42 9.08 12.15

. A 9.95 7.15 7.90 8.29 8.85 10.21

Ay 2.92 3.77 4.45 6.79 7.76 9.91

4OESRR AR WK 7 BB, F KOl YRR, W R AR 38 B 2,
BREY o B R B VR SR, MR R R RIS, % 8 AN 4 HRELE SOug/e WK
ek G , Ve Ve S B0 R 1S (4SRRI B 0.02mol /L KCL B HEBESR 24 /NP B4
RS R B RS T . RE W, EMNWAREERERET0%. BA
FERAS BB BE M T3, HIEABRE R LR TR o RAREINIRELN G E A
Wk s S B Y ET , R EE S RSN C7 M Ko (H XMWk BRALAORE:
ETEE ERIK 40% DL, PIRERE Y = R BFAE R, B 4 3KF, BRFGE
I SR, Y BSB  EA E (L S )\ YR R N O SRR LI T T B R, L R i
AR BT E/ U, LA X AR T Xyt —F A, B3 L hAmE o AT /e B R 2 T
B PR I8, BT S vk AR IS RO B ED IR 11 KRB R, 55\ IR BRI TR ER 0 AR B T
X, SARBRHEFE, ERACEEEATRE X, mRDE/A KBRS Rk sy
BT B AR, R B AR B 1 KRBT s T 1 Ko X iER,
B3¢ 4 A RO PR TR R B I A0 R M A o, — R B R B AT R, B A b
BB KT A T R, 55—l WA 45 A it , 7 O R B R R R o

(Z) BHRM W 55851 25

IR o LR N SRR SRR E S, —TEANRRETSHESW
MESGLRIIA R T, RN E T Y, B—FEERRle 0, TEfwEEEART ¢
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Tabie 8 The characteristics of P successive desorpt ion in albic soils

t . o i (15 T
R IE A (ig/z) P desorbed every time hé'“zﬁ}%*‘
(= = . 0
S| Bk Desorp-
No. |Hori- tion
zon | 1 2 3 4 5 5 7 8 9 10 ate
A 40.9 | 22.4 | 15.6 | 10.0| 9.9] 6.1 6.0] 6.3 11.2 36.1
Yla, {2 asa | tds | wes | 00z se6 | 6.8 ] 7.0 12,0 ] 5.4 28.3
A 43.0 ] 20.6 o 15.5 | 12,8 ] 9.9 6.9] 7.1l 119 4.6 38.4
204, 25701500 16,4 | 13.2 | 11.6 | 8.7 | 7.2 | 7.4 11.0] 4.5 28.1
A | 214 9.5 9.6 10.7 ] 11,4 9.1 6.3 8.6 19.3| 8.7 26.2
3 1A, | 29.8|16.6 | 16.3(13.1 | 12.7 ] 9.7| 8.5| 8.9 13.3] 7.2 30.2
..... _ - —
A | 49.6 [ 26.2 | 20.0{ 19.0 { 15.3 | 14.3 | 10.9 | 11.4 | 16.7 | 7.9 50.7
4l a, ] 27.7 {15.4 ] 16.5 | 15.1 | 15.5 | 11.3 | 9.6 o] 16.6( 5.4 33.5
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Fig. 4 Characteristics of successive desorption of P adsorbed by samples

%9 DENRERFBRLEEFNREENREARHERAME (2D

Table 9 The O. M contents and maximum adsorbed P and their net increments of the
soils after incubating with organic residues

el g= 5 HHLEME(%)
H'ﬁ?? Tritt%em ﬁgl..]%é/c') Inc?rcac)a. ﬁent of z, (tg/g) az, (tglg)
1 fn3.59 O. M. 2.81 0.24 1001 309.5
jn7.09, O. M. 3.59 1.02 1390 698.5
2 fn3.59 0. M. 2.88 0.27 965.2 191.0
Jn7.09, O. M. 3.30 0.69 1304 529.8
3 fn3.59% O. M. 3.93 0.23 1146 92.0
n7.09 O. M. 4.05 0.35 1227 173.0
4 3.5% O. M. 3.19 0.17 1002 113.3
m7.09 O. M. 3.64 0.62 1145 257.3

AR FREREY s HLA IR M, BOSOREE - EY R . AiXkiEg
AR (FEAB R R BRI e, MABREIFRIE LR . ESEHEIRE
SRZHEERTERR (r = 0768 »=12), MEFRELEENFRHEES B &
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# 10 BINEERBIEHNERELENBROBHE (ve/ct)

Table 16 P adsorbed by soils before and after adding or removing organic matter

MABEE (ug/g) Concentration of P added

MNo. Trement
10 20 30 40 50 100
cK 95.9 188.9 273.5 345.4 418.3 631.6
3.5 O. M. 98.5 197.3 295.2 382.4 486.6 895.7
1 n7.006 O. M. 97.0 195.8 292.5 389.7 483.9 936.2
fn H,0, 97.6 195.6 293.2 392.8 491.2 921.4
EEK 98.9 198.3 296.6 395.2 493.0 956.9
CK 98.0 193.0 284.4 365.0 445.7 715.6
2 m3.59% O. M. $8.9 197.8 295.4 392.3 485.2 885.3
fn7.09 O. M. 96.1 194.8 289.1 380.4 480.2 909.9
CK 98.4 197.2 295.4 393.8 491.3 861.0
3 m3.39% 0. M. 98.9 1%8.3 296.4 393.7 491.6 949.5
fn7.09, O, M. 98,9 197.4 296.7 394.4 491.9 956.9
CK 96.5 190.2 282.4 367.5 438.5 770.7
4 ﬂﬂ3.5% O, M. 98.1 194.7 290.7 384.0 477.1 864.1
m7.09% O. M. 98.3 194.5 289.6 386.4 479.2 905.€

B R (Ar,) BEREFMER (r = 0.903"* n=8) (K 9. TLERLPENEEE
W AR R E R, XWREERFHURS MRS 0, EERNERRRT
AT 2 Tl i o

B, MFE 10 BEEH, FHLRMNEM R A/NEEMABKE NI SIS
VM ABERE R (n 10pg/g) B, EHLRILVE AR, EIE SRR, 55 5
TR N R BN T 100kg/g BEIRER,2 3.5% M1 7.0% AHAERFEL
PRI MY By BULLRE SRATIE N 10—42% 70 11—48% Ao

BRSNS HE AR AR ERDL OB, MWE S TLUED, #RERREL
1 i s AR S A R B 35 A HLBR AR It 0, i EL AR B R B R AN, R R T A o
SN, AT BB R R RN, ERBRERN RS, BEE TR R T, DU X5
MABHRENF BN ERZE LA KES. BEEIRSERS, SHIARBAE. o
WEBLES R TR BRI, ZERBREER R E mite XA ME 2 1k 7 WEREH
BE—FUEE . 7o 2 th, A BKEN , AR 2P BAREE R, A IRBRERER , S
WREHEETRNE, RELmit; B 7 hERHRELBEMABIKREY 10kg/g
WHRR ML 20pg/e W&, BNESRRSNEL 3, £ 10pg/s WBRRBEEL
50pgle UTE&F R

BINEPLRA B R RN SRR, EREPLRS R, DR L REL
K, 4y BIRM H0, M@RIRING BEERENER, TER, XREIRE, RHERHA
BEMBA (F 10)o KHLBBETM B0, X ERHETAREENREREENT
B ISH e BT EYRNEE PLRERE LR EESETARBERENT . X2
BT RSB EIURHA R MELERN, T ES THURERRENTEILE & Hit. &
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Fig. 5 Desorption rates of P adsorbed by samples after adding or removing organic matter

PRREBRLARSE A Y RENES R ERBNRR, SERENEEN. =
WA HLIRARI NG I B R, B8 2 P (R P B AR B L2 S R 9 32 i 1 5 38 LR
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CHARACTERISTICS OF PHOSPHATE ADSORPTION AND
"DESORPTION IN ALBIC SOILS

Xia Hanping
(South China Institure of Boiany, Acedemia Sinica, 510650)

Gao Ziqgin
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Summary

The characteristics of phosphate(P) adsorption and desorption by 4 albic soils collected from
the Three-River Plain. The experimental results showed that the soils had very strong ability
to adsorb P. The whole process of adsorption was divided into the initially fast reaction
(wirthin 24 hours) and the slow reaction thereafter. In all kinetic models examined in this study,
the Langmuir-type equation most perfectly modeled the kinetic processes of P sorption. The
properties of P adsorption suggested that there were two populations of adsorbed sites which
differed in the affinity for P, and therefore the sorption of P may be described using two-sur-
face Langmuir equation. The process of P desorption had an evident hysteresis phenomenonn at
high P conceniration. The characteristics of successive desorption further indicated the pre-
sence of two forms of adsorbed sites or regioms, one adsorbed P tightly, another loosely.

Organic matter (0. M.) significantly affected P sorbtion by soils. The addition of O. M.
could increase the amount of P adsorbed but it could be conductive to P desorption as well.
The higher the content of O. M. the more easily the adsorbed P, especially at low P concentra-
tion. After O. M. was removed, P was more tightly adsorbed by soils, and therefore the
desorption rate decreased evidently.

Key words Albic Soil, Phosphate(P), Adsorption,' desorption, Organic Matter (O.
M.)



