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Abstract: The characteristics of K* desorption kinetics on noncalcareous fluvo-aquic soil under long-term fertilization

condition were studied using the liquid flow technique. The results indicated that: 1) There were great differentia on K*

equilibrium desorption time and quantity among the different treatment, respectively. K* equilibrium desorption quantit
qu P! q y g y q Y q y

was closely related with CEC and kaolinite content; 2) Long-term fertilization caused a discrepancy on desorbing veloci-

ty, which were also related with clay content, CEC and kaolinite content; 3) There exist differentia in different reaction

phases on K* desorbing percentage, e.g. whose desorbing percentage rose fast at initial phase, but with high clay con-

tent; among different treatments; 4) There was a linear relationship between desorption velocity and the reaction time

(Int), and desorption velocity was closely related with soil clay content; 5) First-order kinetic equation was the best

model for K* desorption and the K* desorption was controlled by the diffussion process.

Key words: long-term fertilization; K* desorption; fluvo-aquic soil ; kinetics

K*TEE R R R R e R S EBURT K* 5
TEEEEREAERTR, FREREEM KT HA
PR A R AR . BT KT EEW
M AL B 1 R T MR B T RIS R
A 22 T A1 A DL PR L AR 3 B R R R R
HEEBENELSERE L, RRMEN LEAR
BHERERMBA. BHREH, FHHERS CECH
Kb s BEHUMR, ZIBREYT BEML R, DR,
i B ARRERET; K BRR B A RS %5
BB, REHRAN, LENFHEE

W B HE: 2004-12-22 SR B 5 H8: 2005-05-19
BELWH: BFARRFEES (40171049 K H,

—‘ﬁ%ﬁi—'ﬁ:@%ﬁ@*ﬁi@”%éﬁﬁi’ﬁé&mo 4 it A %o
BT SR P AT TR R A R R B R B
FE) TR R e FE O =X (4% B R 25 4 i 421 (R B
FE) % £ AR B TR M SRR R B E MK DH
R, i, AR IR T X — 77 AR,

1 AR

1.1 ##
RBRAEINRERRERRRY, TEREL
KEEL, RETFTHHAEHE, RLFEMY—, AHER

EEM N BEAR063—), B, WRKEA, B8, TEAFLROBHFT. * EREE



214

EYWEFSTERZR

2%

PEL, KEEMRABET 1978 4, &k 12 1~
B(ELD,F£L0BPRERA B3I, BEX 3K,
HLEED , RS AR R L FE 2, TALAMEA
RE,FNERBEZE(ENESEN 20 ~50 g/ke.
2EHN2~3 g/kg, 2 PR 0.5-2 g/kg, & K5~10

=1

g'kg)o BRACAI BRER LS, BB S|P, — B 1E
BN S EREBAE, RALAE & /D2 R AL AR 5 3805
HAR 8 AE B B K98 95 A A A8 28 AT, B 4R IE £ 38
fEZERE

REigit

Table 1 Design of the experiment

mBe HEAEALTE Fertilization treatments(kg/hm?)
TItem CK Ny N, M, MN; MN, M, M,N, MN, N;PK NP NK
A HLEE Manure 0 0 0 3x10t 3x10' 3x10* 6x10°* 6x10* 6x10* O 0 0
ToHLAB N 0 138 276 0 138 276 0 138 276 276 276 276
Fertilizers P,0; 0 0 0 0 0 0 0 0 0 90 90 0
K,0 0 0 0 0 0 0 0 0 0 135 0 135
F2 it mBEAER
Table 2 Basic physico-chemical properties of soil for tested
hm TR a3 AHHLE ETFXHE *E:tl?‘%*ﬁh‘é’%( %)
Treat. Clay EX oM CEC Clay mineral relative content
(%) (mg/kg) (g/kg) (cmol/kg) Mt Vi Hm Kt
CK 5.91 39.85 8.18 10.69 22.36 22.01 37.39 18.24
N; 5.48 40.31 10.81 10.05 20.72 29.05 34.03 16.20
N, 6.5 45.21 10.71 10.34 18.09 25.60 38.09 18.23
M; 5.48 46.14 20.39 13.57 22.88 19.38 42.80 14.94
M N, 5.85 48.25 20.49 14.81 17.62 19.15 46.01 17.22
M;N, 5.81 41.38 17.27 13.82 20.27 19.67 43.17 16.89
M, 7.98 72.79 23.88 17.77 19.97 18.85 45.93 15.25
M,N; 7.34 54.34 25.74 15.79 18.45 19.21 46.95 15.39
M,N, 7.67 64.51 28.03 17.11 16.71 6.66 67.61 9.02
N,PK 5.92 39.80 9.38 9.96 17.92 18.38 45.17 18.52
N,P 6.16 37.65 9.36 10.45 20.78 29.80 29.61 19.81
N,K 6.01 50.13 8.91 8.89 22.95 19.37 43.43 14.25

¥ (Note) : EK—3Z#4£4 Exchangeable K; Mt—5%2 i &7 Montmorillonite; Vt—4E % Vermiculite; Hm— 7K = #F Hydromica; Kt—REj U4 5 kaolinite;

T [l Same as follows.
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Fig.1 Kinetic curves of K* desorbing
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Table 3 Regression equations of velocity versus

time(Int) for desorption reaction

b B Treatment A B P
CK 0.543 -0.142 -0.918™ *
N; 0.970 -0.261 -0.927 "
N, 0.661 -0.175 -0.901" "
M, 1.142 -0.308 -0.932" "
M N, 0.643 -0.164 -0.839" "
M;N, 0.664 -0.162 -0.984" *
M, 1.253 -0.347 -0.867" "
M,N; 0.985 -0.276 -0.904™ "
M,N, 1.735 -0.508 -0.914™ "
N,PK 0.837 -0.230 -0.855" "
N,P 1.109 -0.318 -0.953**
N,K 0.474 -0.122 -0.912* "
r H$L Clay 0.593* 0.610" —
CEC 0.618" 0.596™ —
Kt -0.6217 -0.619" -

1) n=12,15,05 = 0.576; 1.0 =0.708, F [F Same as follow.
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1) Elovich ## q =a+ blnt

2) WEBRIRIRE )

q = a5},
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f4 K'BRESEERE(Int) WERFE
Table 4 The regression equation of K* desorbing

percentage and reaction time (Int)

At 38 Treatment A B T
CK -0.012 0.249 0.997" "
N 0.185 0.211 0.976" *
N, 0.095 0.227 0.995" *
M, 0.112 0.232 0.985" "
M;N, 0.131 0.203 0.998" *
M;N, -0.079 0.261 0.992% %
M, 0.239 0.199 0.985* *
M, N, 0.206 0.210 0.987" %
M,N, 0.248 0.213 0.971**
N,PK 0.097 0.231 0.996" *
N,P 0.163 0.236 0.976* ~
N, K -0.015 0.246 0.996" "

r A% Clay 0.614* -0.530 —
CEC 0.525 -0.555 —
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Fig.2 Curves of first-order kinetic equations on soil sample
saturated by potassium of different treatments
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Table 5 Correlation coeffcient(r) , standard errors(Se) and parameters of four kinetic models
fhym Elovich 778 wBEPTE Ry BB —RBNFHR
Elovich equation Exponent equation Parabolic diffusion equation First-order equation
Treat. q=a+ blnt Ing=a+ blnt g=a+bt'? In(1-q/q.) = -kt
a b r Se a b r Se a b r Se ka r Se
CK 0.146 1.354 0.995"* 0.025 0.243 0.368 0.973"* 0.016 1.563 0.521 0.956* * 0.030 0.0704 0.990" * 0.0023
N 2.129 1.504 0.963"* 0.080 1.003 0.276 0.901"* 0.025 3.915 0.544 0.870"* 0.058 0.0839 0.994* * 0.0021
N, 0.948 1.271 0.986"* 0.040 0.571 0.307 0.955** 0.018 2.356 0.476 0.923"* 0.038 0.0765 0.997** 0.0015
M, 1.995 1.961 0.969"* 0.095 1.112 0.295 0.930** 0.022 4.275 0.717 0.885*" 0.071 0.0918 0.998* * 0.0013
M,N, 0.970 1.316 0.997** 0.019 0.644 0.297 0.977** 0.012 2.356 0.504 0.955** 0.030 0.0577 0.994* * 0.0014
M)N, -0.323 2.054 0.987"* 0.063 0.328 0.436 0.949** 0.027 1.910 0.776 0.931"* 0.057 0.0641 0.997** 0.0010
M, 3.056 1.632 0.969™* 0.079 1.324 0.235 0.931** 0.017 4.970 (.59 0.881"" 0.060 0.0923 0.996* * 0.0020
M;N; 2.250 1.328 0.968" " 0.065 1.034 0.249 0.921** 0.020 3.814 0.483 0.878" " 0.050 0.0939 0.996" * 0.0020
M,N, 4.522 1.794 0.928"" 0.136 1.604 0.215 0.882** 0.022 6.776 0.629 0.813"* 0.085 0.1260 0.997** 0.0023
N,PK 1.247 1.478 0.984" " 0.050 0.802 0.292 0.965** 0.015 2.871 0.555 0.924™* 0.043 0.0869 0.996* * 0.0019
N,P 2.572 1.38 0.932"" 0.101 1.086 0.254 0.876** 0.026 4.305 0.487 0.819"* 0.065 0.1196 0.999* * 0.0016
N,K 0.06 1.23  0.990"* 0.022 0.116 0.373 0.977** 0.0155 1.335 0.477 0.961* " 0.026 0.0671 0.993** 0.0018
Average — - 0.972" %  0.065 - - 0.936"* 0.020 — — 0.900* * 0.051 —  0.996"* 0.0018

REWTHERRENEREEER, FAetE X T 4%
RESHELTFHRRGSREEAHERX, FARME
MBEMEEREFRA, HABRERNETY
CEC.FiFLZ B R A ML IMHE, RELE
EAF R BERBRELRUBRA SR
R AL SELTE SRR B S A R B R R LT L, K
BEWTHETE . CEC.HKASES TR EL
YRR, B b K P4 4 R B A R 53 R A
W REG S EETEE T

B F X W

(1] BRE BKE ZER ELEH0 K BH SRR 2R
(7). £ 8% ,1997,34(2) : 113-122.
Xue Q H, Wei QF, Li B A. Study of K* adsorbing-desorbing kinet-
ics of loessial soil[J]. Acta Pedologica Sinica, 1997, 34(2):113-
122.

[2] 49898, 0%, 3/NES . B BUILFIPEAL + S04 R B 15 0 40 R, 4
B[] . IR F 3] ,2002,10(3) ; 45-50.
Fu M X, Liu H, Zhang X L. The research on the adsorption and des~
orption kinetics characteristics of potash in some cropland soils of Xin-
jiang [J]. Acta Agriculturae Boreal-occidentalis Simica, 2002, 10
(3): 45-50.

(3] AeUIM, HINE,REE. $EL K RRBRHEHRI].
MR ,2004,41(3) : 354-361.
Xiong M B, Tian Y B, Song G Y. Study of K* adsorption-desorption
kinetics of purple soil [J1, Acta Pedologica Sinica, 2004, 41(3):
354~361.

[4] XDORE, MUK BLH. 4 EHE XSS ELEFHRES
SRHLT] KL RFFE],2002,16(4) : 98-101.

Liu 8 X, Zhao M D, Zhao L P et al. K fixation and release of main
cultivated soils in Jilin province [J]. J. of Soil and Water Conserva-
tion, 2002, 16(4): 98~101.
[5] wEMEREEELETRN . EEASHIM]. L. LER
FHA W R, 1978,
Inst of Soil Sci. CAS. Analyse of soil physical and chemical properties
[M]. Shanghai : Shanghai Sci. and Tech. Press, 1978.
(6] Z#E TRAX¥RRBES(M]. ALK, HEELH R,
1997.
Li X Y. Soil chemistry and experiment guide [ M] . BeiJing: China A-
gricultural Press, 1997.
(7] RWE BB, 282k B8+ K BRI 3h A2 []].
AR, 2000,37(4) : 563-568.
Long HY, Jiang Y C, Li Y Z. Study of K* adsorption kinetics of
chao and cinnamon soils [J]. Acta Pedologica Sinica, 2000, 37(4):
563-568.
[8] BHFE,ZEM%k, WLUB. K* YR BEXT 8+ AI98 + 89 R I 30 77 2%
BB [J]. - 4R, 2001,38(5) : 226-234.
Long HY, Li Y Z, Jiang Y C. K* adsorption kinetics of fluvo aquic
and cinnamon soil under different K* concentrations [J]. Acta Pedo-
logica Sinica, 2001, 38(5): 226-234.
[9] MR, B%% BAR, S HEFELEFRKARRSH
FHIHRT]. £ BIFHE,2003,12(1) : 115-118.
Xiong M B, Lei X Z, Tian Y B et al. Research progress of K* ad-
sorbing — desorbing kinetics in soils {J]. Ecology and Environment.
2003, 12(1): 115-118.
[10] =4, B RY BT S — B3 H R h PR M
Bt S5#Er]. £ %8 ,1997,34(4) : 353-358.
Li H, Xue J H. Determination of the adsorbed quantity at equilibrium
about the first-order kinetic equation of ion adsorption [J]. Acta
Pedologica Sinica, 1997, 34(4): 353-358.



