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B R B 45 18 4R ALK (b) B9 E . ARG Imm fF 8 KT 12 5.00g, & T 100ml BLES, 2 FMAETH
0.5.10.20.30.40.50.70mg P / L # KH,PO, bR¥E# (W% 0.01mol / L KCI {EF 5 ff# J57) S0ml, & {5
39, F 5C.25C 8 45C FAEBEHR, 8 3/ RS 1 K, BKIRY Smin; 7 KEE L, WEIEH A H =
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BTG I S I LR R R AR AL, BT T BEE I B NR M B Y5 A (0. 3.5, 10,15, 20mgP / m) R A
K/ R GK/ B 21571, 10018 2001) 8RB 4 IR R A BRI

®1 TRAZENESHBRMFRENFE (1)
Table 1 Adsorption isotherm slopes (b) determined by different method

Tk BE(C) HWat Byt 4 HWEL
Method Temperature Loess soil Heilu soil Lou soil Yellow—cinnamon soil

K/t1001, 5 7.23 8.79 16.56 2263

hns—40mg P/L 25 13.82 15.69 26.29 33.49

45 26.18 32.06 39.64 52.15

K/t1001, 5 10.56 12.36 2.12 30.24

3—20mg P/L 25 17.89 25.27 3226 53.20

45 31.78 41.44 46.48 69.30

K/E2:1, 25 2471 35.20 40.63 72.42

fi3—2mg P/L

wk/ BRI E/ L E.
2 #ER5iHe

2.1 EHZEMNEMNSREMNTANER
THEBEHRNAERKER 5 FEREREESLEXR. BFaREENEERE M
S HZEEMERT. —R BRIEEEEE /DL, RESMEERERLE, B
E,ERME 0—40mg P/ LA i LB R B S FHEBIKEARTNENXR. H
R BB M SRR ERLE 1. BHARA Q). @) XRBAREGKE T BT AL
BB A0 E 18 (3% 2).
SEEL RO, 45T M) E (A BUR M 80T, EIRE L 25N M 25CTHM STHIME
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2K, FLIR BRI, RERK (% 2). TEIET A (< 10Pa KA FEE M, 25T f BUE
REEM/M 2—10 1%, SCHEWE 3—80 £F. TiW/KH & 28K, W EE 5 B EHEZE 8
K, EEEELE (415 x 10°Pa) B, 25CHIEH N 30 54 A, SCHHEZE 100 5 A%, B
EH2ANPER., XFERFEN. 1. HENBMRES T HKSREA X, BERM SR
IR R b LR LR TS /KBEM RS, F | /I, 25CHRMBEKBEMERN, K/ H25 2111
100189 b HFH K 13545, T Nye 5 fr B E 3t 18K 4 BN 80 A 8 BRE T & IE,
ERRTHRHFRENRRIERIE. —&, TEKS 8D, Be7E R AR 5 BC LB ED b
HE A, 5K / L 10T 18EW p EMEERRBR, FUAREKET MEMES ®<EHB
RERE K SRR, 2. Nye B8 Q) BBEY BB N F, BARY, XEMRK
AT, BARSOKEE, BT SR, B A Q)R 8 BE R ZEAH N B

F2 ENSELMYT HEMATME Db( x 10° cm® / s) SXAE Dp( x 10° cm’/ 5)

Table 2 Diffusion coefficients observed (Dp, X 10° cm’ /s) and predicted (Db, X 10° cm’ /s)

by the Nye model using normal adsorption isotherm slope

i KW S(10° Pa) 6 f 5C 25T 45¢C
Soil Water tension (ch/ch) Dp Db Dp Db Dp Db
¢ s LS 0.07 0.048 0.018 2.84 0.078 2.16 0.71 1.68
6 0.098 0.096 0.073 7.94 0.590 6.06 221 471
1 0.154 0.145 0.232 18.86 1.592 14.38 4.03 11.18
0.5 0.182 0.157 0.753 23.29 2411 17.70 6.41 13.75
0.3 0.210 0.172 1.062 30.50 3.405 23.26 12.41 18.07
0.1 0.280 0.196 1.260 46.34 6.367 35.34 17.85 27.46
0.05 0.336 0.250 2.800 70.93 15.74 54.10 36.18 42.03
Byt 15 0.112 0.066 0.20 5.12 0.104 4.19 0.76 3.01
6 0.140 0.103 0.11 10.00 0.77 8.18 3.69 5.88
1 0.224 0.161 0.57 25.01 2.51 20.45 13.81 14.71
0.5 0.252 0.171 1.13 29.90 3.55 24 .44 19.69 17.58
0.3 0.280 0.186 1.50 36.14 5.38 29.53 25.16 21.24
0.1 0.322 0.204 3.52 45.57 7.92 37.25 30.92 26.80
0.05 0.392 0.260 451 70.71 20.45 57.80 53.11 41.57
#t 15 0.168 0.145 0.12 8.97 0.39 8.25 2.59 8.05
6 0.210 0.167 0.32 12.92 1.24 11.87 4.92 11.58
1 0.252 0.181 1.54 16.80 2.52 15.44 17.37 15.07
0.5 0.280 0.214 1.64 2207 4.66 20.28 26.38 19.80
0.3 0.322 0.230 2.88 27.28 8.09 25.07 30.09 24.50
0.1 0.350 0.289 10.35 30.81 15.78 28.32 42.26 27.64
0.05 0.420 0.280 11.81 4331 27.23 39.81 73.74 38.86
|t 15 0.280 0.201 0.36 15.17 2.04 14.96 7.22 14.04
6 0.336 0.211 0.42 19.11 2.51 18.84 8.52 17.69
1 0.392 0.209 093 22.09 3.05 21.77 13.33 20.44
0.5 0.406 0214 1.12 23.42 3.55 23.09 14.91 21.68
0.3 0.420 0.228 1.35 2582 4.62 25.44 16.25 23.89
0.1 0.490 0.230 3.54 30.39 8.94 2995 25.52 28.12
0.05 0.560 0.234 13.98 35.33 31.20 34.83 62.90 32.69

HoREAE 14g/om’; ST.25C 45T A BB T BT 8RR (D)7 HILL 6.1 x 107, 89 x 107, 1 13.1 x
10° em’ /s it HE.
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K. XEH Rowel MWL FTiE 8, EREZREN, & Na* H QAMBWAES (1) A HW
A2 5%, HIL, T 3018 Nye A Q) B8R, (LRMER 18 .
22 ERERMERZOBERBAUNLER
K Nye B2, B R M BIIIME 5C > 25C > 45C (R 2), XEARAGREAS.
BB E R - F AN, HAXHER. FEREAMITRE RE 25CTFTRE
iy, AR R R AN,
f=Dy/ Dy =(L/ Leyay (6)
P, L Le BV B ERERHLIRE R, a R KM ER T, yREFS T2 A4
HAERARIEM. BT REEWEE WM AZEENZR, ZFET (QD25C), KKk
HAKY 1.0cm, HMEEET A Nye R B, AFERERIE. HERESHE L,
g HE A T, 4R RS B B IEAE ()
K= 1/1n (N
Ao, nH BER BE T K 8 B R, 5T R 45T R4 5124 1.52 1 0.59em, 7,0 25T B K
B kG E R R 0.95em.,
SIA kG Nye 7 (2) 4.
D=D,f0x/b (8)
A Q) EMATAREE THBM, B Q)X FE LM, FHH.
H& 2, BERRN, REfSMMAERRERN RIEFHBRRELFER, HIR
HZ —RBEE&E, £RIE 0—40mg P/ LEEN, BRHEFRENEERY. X2
B o e R 6 R R R R YR R, TR B K, B TR M B 5 T ROR R R R
K, BT 26 AH (6] 5 0 VR B o BV [ P, R PR, B O A e AR K O T O R 2, S SR B IR
MERANEHXRAREERER. FERLRESPBIERARE —H&H 100mg P/ kg M
TR #EE 200mg P/ kg 1, XA T K / L 1001 BB F 20mg / L, EX —3E

- B, 4 F RS R R R A (B ). B
R o ML R 3—20mg P/ L6 ¥k EE 18 FE B B OR B % 0
2 o] wn oL SRR G) (GR 1D AME (R)MA THN. %8GR
23 e 3) %M, 25C A SCH B S L MENMETE
¥ 2 100 T R TR P, 25C AR ORI RO 2—
g zane 6. 7EF I KR T, (500 5 L MEER KIS,
Ew ERMERN2 LG, Kb SCHAMERS THE

/? Witk 10554, S EAMER N 2—7 1, R 2

o MET 5, W, SRR GRS, FE 5
concentration s o MHEEIRE, HEALERMESRA T, B,

B OBHEE F RS FRIRIE TEAL M HON B T A
£ (25T) {65 —J7 i, 32 3 A1 40, W58 16 &5 B4
Fig.1 Phosphorus adsorption isotherms 4 8% A 1% 2 (+ JLAE LA £). 2l #0945 B
a low concentraons of Pradded  gharma WA Warncke" % ABTSE]. HATIA N, thEL
tn soltion AFMERYERHFERAT LRV EE TS+
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%3 ERELESHT HRBNTAE Db X 10° cm? / 5) SKN{E Dp( % 10° cm’ / s) LB
Table 3 Diffusion coefficients observed (Dp, X 10° ¢cm® / s) and predicted (Db, X 10° cm’ / s)
by the modified Nye model using the adsorption isotherm slopes under low

concentrations of P added in solution

et: | 0 5C 25C 45T
Soil (Cm3 / sz) Dp Db y Dp Db y Dp Db y
HEL 0154 0.34 8.49 0.04 2.06 11.10 0.19 4.89 15.55 0.31
0.182 1.10 10.45 0.10 3.12 13.67 0.23 7.79 19.15 0.41
0.210 1.55 13.73 0.11 4.41 18.00 0.25 15.06 25.16 0.60
0.280 1.84 20.86 0.10 8.25 27.30 0.30 21.67 38.22 0.57
0.336 4.09 3191 0.13 19.61 41.61 2.12 43.92 58.51 0.75
Byt 0224 0.80 1171 0.07 4.04 12.71 0.32 17.82 19.32 0.92
0.252 1.58 14.01 0.11 572 15.19 0.38 25.38 23.80 1.23
0.280 211 1691 0.13 8.65 18.35 0.47 32.44 27.90 1.16

0.322 4.95 21.32 0.23 12.75 23.15 0.55 3991 35.18 1.13

0.392 6.34 33.09 0.19 3291 35.91 0.92 68.54 54.59 1.25
Bt 0.252 2.06 8.29 0.25 3.09 12.59 0.25 20.36 28.54 0.53
0.280 219 10.88 0.21 5.71 16.54 0.35 30.91 35.27 0.83

0.322 3.85 13.43 0.29 993 20.44 0.48 35.28 35.28 1.00

0.350 13.82 15.18 092 19.31 23.09 0.78 49.50 39.88 1.24

0.420 15.77 21.34 0.74 33.40 32.46 1.02 86.45 56.00 1.54

#®|E 0392 1.24 9.21 0.13 495 13.69 0.36 17.60 26.18 0.67
0.406 1.50 11.53 0.13 5.65 14.52 0.39 19.28 27.75 0.71

0.420 1.8] 12.71 0.14 7.35 15.99 0.46 21.46 30.59 0.70

0.490 473 14.95 0.32 14.20 18.83 0.76 33.68 36.00 0.94

0.560 18.69 17.39 1.07 49.60 21.90 0.45 82.88 41.16 2.00

T mITR B ERE2; y=Dp/Db.

AR EAE R, R KRR MY R K E R BRREN M T Y8R
B BA M PR Ay, BT L4 R S0 1 L TR 0. B SR R Nye SER BB SR 0 478
FER—&KET. AT 25 GR6)RIER, Hd L/ WA BRREFOKE, BAER
HEREBMEY: « ERENRE5IAc G RTEBIEFNRIE; Ty AE y ARTKE
MR, ST MEFZEEY BB FSHERENMEERA R, diEdy R
EERCAY.

y = Dp( EW{E) / Db(BHE) 9
yRAREERN., HRITH,F— 1Ry HESKEEMEMOAS, XEZRANKRE
KET, MR REKOMERR BFZEMMEEERRR", BEIS, yHERBH
15 BE ARG, K RORS U, BT RS RE K, B FAREL R AR RS, 4 F HIRER —RE
A KEAT, yHRA—BAIERL < By < EEANHE L, FOHBE, yHB
K. XA Sharma &5 R B A B Hit b, y E— BT LR3I PRIINER, &
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ASCTyEBBKREAT 1| (BN, DL N E /D TR EME, TGRS T RHiRes,
23 B / b RAERER B2 A ERU TN R

A Nye B% S0 4E A0 T B A U 8UET, 1 T 2 R 100 17K T Ho MR 0% B 25 38 28 5k
FR, ZFKPREMHERK, MR RENFEEZ —, HERN R EREK / 1A
K (B 2), T W% B 45 1R 2R 0 2R U AT BRI, O 7 B A7 M B i 1 8, B A e S 1 2
HTE RERBMRMK / THTF#HT MRAK / B S1P,K 7 £ 11M%, Axxt
2SCRK / + 20 R BHFIR ST T SRR (1) B LB B, 2 (3
AR, MWE S EEE N MKR A FTIERISENE 2EUA. EBHESEER
T Q@5CER), ABARK / L o FR BRI ok B e R B iR 4R 1 vk, W A8 i v
B I
ol — x4

- &t o
230} = KMt =

23
Phosphorus adsorbed (mq/kq)

8o

ol N
Q

1 L 1
5 10 s 20 0 5 10 % 20

K/t H
Ratio of solution to soil

A FB% Smg/L B HUBE 20mg/L
B2 ARKLHT LB R %R

Fig.2 Phosphorus adsorption isotherms under conditions of different ratios of solution to soil

a4 21 KIIRRESBEPY BWRBMOARME Db( x 10° cm® / 5) SLIE Dp( X 10° cm® / 5)
Table 4 Diffusion coefficients observed (Dp, X 10° em’ /s) and predicted (Db, X 10° c¢cm” /5) by the
modified Nye model using the adsorption isotherm slopes under conditions of 2:1 ratio of solution to soil and

low concentrations of P added in solution

et 7} Dp Db K T4 %) Dp Db K
Soil {cm’/em”) Soil (cm’/em’)
A+ 0.154 2.84 8.04 2.83 2 0.252 3.89 9.99 2.58
0.182 431 991 230 0.280 7.19 13.13 1.82
0.210 6.09 13.04 214 0.322 12.51 16.22 1.30
0.280 11.39 19.78 1.74 0.350 24.32 18.33 0.75
0.336 27.06 30.14 1.11 0.420 42.09 25.76 0.61
Byt 0.224 5.6 9.12 1.62 R L 0.392 6.59 10.07 1.53
0.252 7.80 10.90 1.39 0.406 7.68 10.68 1.39
0.280 12.06 13.17 1.09 0.420 9.99 11.76 1.18
0.322 17.74 16.62 0.94 0.490 19.34 13.84 0.71
0.392 45.84 25.80 0.56 0.560 67.50 16.02 0.24

T R B WE2 K=Db/Dp.
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DIFFUSION OF PHOSPHATE IN SOILS IV.PREDICTION
Xu Ming-gang Zhang Yi-ping Sun Ben-hua
(Deparvment of Seil Science and Agrochemistry, Northwestern Agricultural University,
Yangling, Shaanxi 712100)
Summary
On the basis of temperature influences on diffusion transmission factor ( f )
through influencing water viscosity (7), it was advanced that viscosity correction
coefficient (x) could be described by the equation x = 7,/ 7, where 71, and n, stand
for the water viscosity at 25C and xC, respectively, and the modified Nye model to
estimate the diffusion coefficient of phosphate in soil under varying temperature was in
the form of D= D, f Ox/ b. By using the adsorption isotherm slope (b) under a
lower ratio of solution to soil and lower concentration of phosphate solution, the
diffusion coefficient predicted by the model was in agreement with the diffusion
coefficient measured, especially at indoor temperature. The ratio of the predicted
phosphate diffusion coefficient to the measured phosphate diffusion coefficient in soil
under low water tension condition( < 105 Pa) was lower than 2 in most cases.
Key words Phosphate, Diffusion coefficient, Prediction model, Viscosity correction
coefficient



