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Table 1 Physical and chemical properties of the soils studied
+ m RS we Bx e pH AR
(cm) O. M.
Soil Site No. Horizon Depth (H,0) (g/kg)
] 3] 1 Ap 0—20 8.05 12.1
+ 5713 2 Bt 80—100 8.04 9.3
5] 3 Ap 0—20 8.05 16.3
=
Byt % 4 AD 50—70 8.19 14.9
x|t BRAERAE 5 Ap 0—20 7.40 9.4
HA L B 2k B 6 Ap 0—20 8.45 5.5
¢ Tl S Filegdd 7 Ap 0—20 6.88 5.7
Caco, iR S & # b B KRB THERNRHE
Free Fe,0; Total P (<0.005mm) CEC Saturated
(a/ke) (a/kg) (8/kg) Clay (g/kg) | (cmol(+)/kg) P(ug/g)
52.4 9.5 0.65 334 12.9 63.8
2.0 12.3 0.48 510 16.3 71.0
53.8 9.5 0.68 432 10.5 82.4
48.6 14.5 0449 430 11.8 57.7
0.7 13.3 0404 470 15.6 84.6
81.2 4.8 0.58 175 4.5 42,3
0 12.8 0.70 402 15.7 81.0
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Xt ¢,.4, & » D HHM ERBROEE.OGHEERNE R 7E 25°C I, MU
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B3 2 AL BRI R B LB 8504 Elovich 5E, REBRIUGINA—HK
REFBRANER T B, BRI KB, Elovich HEFMNE N FEOMERXREE E
4381 0.987,0.787, Se H{EY 6.32 1 30.53, Bt HATH RIFHIMIEH:, BikiA%E L8
T BRI AR— A EBN— R N, ERRENS, —RFENE #E X KT
Elovich 5, X REIL Se HIE 45124 0.989,0.992 F¢ 3.48.2.28, ZHIARK, iBAHE

2 WEEHhEMRBEOEXEY () foiRRR%E (5)(250)

Table 2 Correlation coefficients (r) and standard errors (Se) of four kinetic
models for soils studied (25°C)

. Ry &R NEBHE — LR RE"D
MRS Elovich 58 . ) . ) .
Elovich . Parabolic diffusion Two-constant rate First-order equation

. ovich equation . )

Soil No. ge=a + blus equation B equation log 1 = a4 be
g, =a -+ [V’ logg, = loga + blog? w
r Se r v Se r Se ¥ Se
132 iEy
1 0.979%¢* | 7.18 | o.ou3vxs | 15.56 | 0.938%¢* | 13.52 | 0.772% | 24.31
2 0.984%4% 7.71 9.021%*% | 16.82 0.926%*% | 19.48 0.756%% 32.15
3 0.990%%* 7.39 0.942%%* 17.15 0.938%%* 21.33 0.766** 39.12
4 0.989%** 5.52 0.961%%* 10.28 0.952%%* 13.44 0.788%* 28.13
5 0.993%%% 7.19 0.973%** 13.77 0.963%** 18.92 0.811%*+ 44.0
6 0.980%** 2,27 0.917%** 5.50 0.943%%% 5.04 0.784%* 9.11
7 0.991%** 7.00 0.982%%* 9.98 0.973%** 13.95 0.830%%* 36.92
¥ B 0.987 6.32 0.943 12.72 0.943 15.10 0.787 30.53
W L1

1 0.993%k* 2.07 0,932%%* 6.24 0,951 %** 6.88 0.995%** 3.10
2 0.992%** 2.38 0.943%%* 6.39 0.946%** 7.61 0.985%%* 4.71
3 0.993%*+* 2.64 0.951%%* 7.07 0.95¢=%* 8.44 0.598%#** 1.72
4 0.994%** 1.70 0.953%%% 4,72 0.957%** 5.37 0.996%** 1.79
5 0.995%** 2,27 0.955%%x* 6.78 0,954*%* 8.57 D.986%** 5.11
6 0,988%%* 1.81 0.938%%=* 3.99 0.935%%* 4.85 0.996%** 1.53
7 0.987*** 3.09 0.925%** 7.29 0.932%** 8.43 0.969%** 6.40
o 0.992 2.28 0.942 6.07 0.947 7.16 0.98% 3.48

BE: okkokkokokABIES P<0.05,0.01,0.001, LUE&RFESZHER.
D ERRENE —HEEHEY log(1 - L) = ot b



1406

+

]

iR 32 %

R R T — R R B, WA

EeE 2 A— RN AH T RIAER rSe 7IAL WHERR 6 SHRALTHRE
WM T M8, B AR LEERRN r.Se i, A—RGTBRHBABKMTER, b
Fh 3B EY Se } r A BIZEENAE 9.11—44.0 2 0.756—0.830 > |&], Hrh ¢ SEH T HSe B
N (9.11), XHAF—HENAFALILERA—HEARARBXRESABUEGE, HiRAR

RHETFLEAREERER,
q)ug/E
2401200 (5 2) 5
a. MR b R
2001160

160}120

120180

8040

4010

—— miaEg
nan‘on- ;Eﬁl]lﬁ )

3 4 5 1 2

B8]

‘Time(min)

B3 BRI Elovick 52

Fig. 3 Elovich equation plots of P adsorption and

desorption for some soils studied (25°C)
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BETER, X=ZBREKNSBERUSERLE 3, &b “BIRE” Kk, h, 8K
M ARERASBESBERMHER. SAZBREL, PBREERELN r BlaRk Se &
WNHE, BAEtEERS, MRRKNT, 25 EoBRBIRREKERG ) 0.756
% 0.970—0.978, Se &4 32.15 }% 2.48—8.91, B ENF, HEEEETIERIE
Se to M7 EFTOHEXRAROBEN. HHBI240.925 F 0.970—0.9999, Se W By 7.29 3
/DF] 0.161—0.872, DI BZARER, WM X BEORM RRURFEEERIT, KB
FAZNERER, DHRER. DB TR, K57 E R F AR R AL I 6E
B, HATHBE-I TR

%3 SRALAETEAERERTH MBERESBRFBROHBXARY () FREERE (5)(25°C)

Table 3 Correlation coefficients (r) and standard errors (Se) of different rate P adsorption
and desorption equations for soils studied (25°C)

. A B B R N iR # R R

A Whole reaction Fast reaction Middle reaction Slow reaction

Soil .

oil No r Se r ll Se r Se r Se

TR M (4B — 28 e B 5 BB 4R e R 43D
1 0.758%* l 0.145 0.969* 0.061 0.983* 0.012 0.915 0.0067
2 0.715%* 0.160 0.974* 0.062 0.979* 0.010 0.978%%* 0.0071
3 0.747%* 0.172 0.965%** 0.071 0.976* 0.014 0.979* 0.0034
4 0.787%* 0.170 0.961%* 0.072 0.990%* 0.015 n.897% 0.013
5 0.798%* 0.173 0.975* 0.061 0.983%* 0.020 0.971* 0.0073
6 0.767%* 0.087 0.943* 0.058 0.983* 0.0058 0.917* 0.0087
7 0.822%%* 0.161 0.966%* 0.065 0.982%* 0.018 0.949* 0.010
By 0.771 0.152 0.965 0.064 0.982 0.014 0.944 0.008
BRES B Rdhek fR85)

1 0.932%%* 6.24 0.9999%*%* 0.171 0.994%* 0.871 0.977*% 0.776
2 0.943%%x 6.39 0.9995%** 0.413 0.985%* 1.34 0.997* 0.164
3 0.951%** 7.07 0.9999%** 0.167 0.999* 0.385 0.992** 0.620
4 0.953%%* 4,72 0.9999** 0.117 0.998%* 0.421 0.966*% 0.950
5 0.955%%* 6.78 0.9994%*> 0.571 0.993%** 1.118 0.965* 0.998
6 0.938%%* 3.99 0.9998%** 0.151 — — 0.945%* 1.10
7 0.925%** 7.29 0.9999%%% 0.161 0.997%* 0.597 0.970%* 0.872
SE 0.942 6.07 0.9998 0.250 0.994 0.789 0.973 0.783

MBS P RBNR D ERTHE—F I EHE KN OEEE B R(ELME), R
B RHRE I REESBRPITSHAI(E 4)0

M4 TR, ., BRMAEEE R RRy B Ry ZREKR, W25Ccis S+
BRI B  S R A3 B 0 34.2.6.35 2 0.81, MBGERERMAT BB RER, REKE
FH/No W3 51M ResRy X Rs 55024 1359, 7.31 & 2.81, I SRE A AIRINR B 2 %
BLLZMENEFBMRK 1 25°C WRHHR KR S1E 20—30 452 iR, RN E S BE
) 48—80% , th 18R £y 43 Bl 20—50,70— .00 234, WP B MEM 12—35% F 8—
0%, MERNARRSZEM BRI SRS AR fEEm w5
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T4 B PR EGRE (R), BE () RREH.ERR (9 (25C)

Table 4 P adsorption and desorption capacities, reaction time and reates of fast,
middle and slow reactions for soils studied (25%C)

R (E—RH BT R BRGEy &R E)
Adsorption (based on first-order Desorption (based on diffusien
TGRS R B equation) on equation)
Reaction
Soil No.
otlNo- | type | Rx10%/ : q R ' q
. ) % (ng/g - ] %
min (min) (rg/g) min~/%) (min) (re/g)
F 30.2 20 71.1 59.0 9.78 20 31.7 51.9
1 M 4.71 30 36.8 30.5 6.97 40 19.6 32.1
S 0.48 100 12.6 10.5 2.12 90 9.8 16.0
F 33.4 25 107.3 66.9 10.99 25 42.3 61.1
2 M 3.56 55 38.5 24.0 5.06 55 21.7 31.4
S 0.78 70 14.6 9.1 1.15 70 5.2 7.5
F 28.6 25 101.7 58.6 13.59 25 52.8 63.2
3 M 4.0 35 49.3 28.4 7.31 25 17.1 20.4
S 0.44 90 22.6 13.0 2.81 100 13.7 16.4
F 27.4 25 61.2 51.0 8.42 20 29.4 52.3
4 M 6.48 35 42.6 35.5 5.87 30 16.1 28.6
S 0.65 90 16.1 13.4 1.76 100 10.7 19.0
F 34.2 25 94.7 48.1 12.36 30 51.2 63.8
5 M 6.35 35 62.3 31.7 6.32 50 21.9 27.3
S 0.81 90 39.7 20.2 1.52 70 7.1 8.9
F 20.8 20 53.6 79.8 7.66 25 29.3 71.6
6 M 2.97 20 8.2 12.2 — — — —
S 0.95 40 5.4 8.0 1.90 75 11.6 28.4
F 26.6 30 89.7 52.1 12.68 20 41.4 58.4
7 M 4.30 50 60.2 35.0 6.47 30 18.8 26.5
S 0.84 70 22.3 13.0 1.72 100 10.7 15.1

IE: F\M\s ﬁguﬁﬁxm\ﬁﬁﬁo

ERRMARMULED, EH, R T BEEZRBFXGTHRRIBERE Zo
(E) BwW%H. BREEHRER

L R R ERBOERERYE  Elovich HFEAIE /A X% ¢, =~ e +blnz, K rp
b=1/8, #FZ5 P RFHEEKEN, X5 TH, ERNHEET, RERMNFES
R RS R A RT3 P < 0.05 8 P < 0.10 KEBAMEE, BHRBERE, Rk
BEFEGAZNLRRBEAR, 5.2 SLRETHE, ERRINT, f SHENEARE
IR A S WM B AR, (Bl Sk R E L LY B, 78 45°C I, CaCO; MEHE
HAPERRET P < 0.10 K¥, X HESFHRIE CaCO, EEHMN, S8 HPO; (LT
REMAER, HEENRBENEENERHER, 5 REBEHERX (P <0.01)
FH, THEYH S ERBHRRERNEERNE, ANENRIM . RERE M E
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%5 Elovich 2 RERY () SLEMERNIBRER ()
Table 5 Coecfficients (r) of correlations between rate constants (8) of
Elovich equation and soil characteristics
AR | RERE | M R | pEE & g | LWEW
CaCo, W E
0. M. CEC Clay Free Fe,0, Total P Saturated P
i 25°C -0.381 —0.863% —0.907*> —~U.820% —0,745 - —
iy 45°C —0.398 —0.847* ~0.838% —0.689* 0.659 —_ —
## 25°C —0.386 —0.718% —0.,770* —0.510 0.610 0.438 —0.948%*
It 45°C —-0.327 -0.818* ~0.813* —0.654 0.708%* —0.420 —0,955%%>
TR R T M,

2. {REEXS K BL R A

% 6 B A, BEIREL Tt IR BA o Bk, (43R LB 6
SN, HiAR MR R BB T R, EEEE +4.1--+20.8 Z Al XA
Wi THOEBMEERE—TRARN, X5 Mehadi (1988) EMFEENMA T H L
EHER—E" &6 HRHBREA BN REERTHE W,

F6 RETHRETHEM EERERH (Elovich )

different temperatures

Table 6 P adsorption and desorption rate constants (Elovich equation) at

+ ¥ 5
Soil No.
1 2 3 4 5 6 7

25°C 30.9 40.0 47.9 34,9 56.2 14.9 49.3
S 45°C 51.7 59.7 60.4 39.0 45.2 20.2 59.2
51 A 20.8 +19.7 +12.5 +4.1 —-11.0 +5.3 +9.9

LRR P=2.140%>1, ,,(2.015)

25¢C 17.6 18.0 22.4 14.6 21.6 11.8 17.9
i 45°C 17 .4 17.6 20.7 15.0 22.1 11.0 19.5
154 A —0.2 —0.4 —-1.7 +0.4 +0.5 -0.8 +1.6

R [} = 0.23 <1, (5(2.571)

L A N
. .
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KINETICS OF PHOSPHATE ADSORPTION-DESORPTION
OF LESSIAL SOILS UNDER CONTINUOUS
LIQUID CURRENT

Xue Quanhong, Wei Qingfeng and Xue Xile
(Northwess Agriculinral Universiry, 712100)

Summary

Kinetics characteristics of phosphate adsorption-desorption by Loessial soils were
studied under the conditions of continuous liquid current. Phosphate was adsorbed
and desorbed at different rates. According to the rate, the reaction of adsorbing-
desorbing could be divided into three types: fast, middle and slow reactions. Elo-
vich equation was the best model to decribe the adsorption and desorption of phos-
phate, while the first-order and parabolic diffusion equations were the worst; but
the worst models were “sensitive” to the changes of reaction rate and could be used
to classify reaction type and to study the reaction meachanism. The rates of adsor-
ption and desorption were closely related to the soil clay and CEC. The influences
of free Fe,0, on adsorbing rate and CaCO; on adsorbing rate under lower tempera-
ture and desorbing rate under higher temperature were siginficant. The rapiddly
available phosphorus was an important factor to control the desorption rate. The
rate of phosphate adsorption was significantly influenced by temperature, but the
effect of temperature on the desorption rate was not significant. The adsorption and
desorption rates, capacit, of phosphate and reaction time varied with soil types and
horizons.

Key words Chemical kinetics of soils, Phosphate adsorption kinetics, Phos-
phate desorption kinetics, Phosphat adsorption, Phosphate desorption



