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AR KA FRIE B 267, B8 2 B X 1 3B MUK EE O 0. 01~1. 5 MPa KR /1 F
#7K S & BRRKEFAT AR SR (R 2DORY, 1 Cl- I BRMEK S & Bay I nmmigx,
EHEXHEER LR . RAEL0EY LS KRG, G Cl- Iy BRBOE R, M
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(@okg ™ (mP-s™) (g-kg™™ (mPss™") (gekg™™ (m?ss™1) (gekg™ (miss™1)

50 0. 95 80 1.34 120 3.10 200 4.15
70 1. 90 160 1. 89 150 3.78 240 4.20
110 3.00 160 3.40 180 4.15 280 4.22
130 3. 36 180 3.63 200 4.34 290 4.32
150 3.71 210 3.85 230 4.63 300 4.63
200 4.53 - - 250 4.73 350 4.79

ERE2SC . RKEFAFEL4g em™

GiitF 0, B BOKHEE 0. 01~1.5 MPOYR KR A F,Cl " A M S5 K2 Z M8
KR AR B AR (3% 3) . XM Barraclough %R B 45 R — 5. BRE WL,
HRTHEMBPTFBAFABOEAREZF KPR D, BNIHHAEUNESRETITH
M. BEHXARSEKLEHLEFEE AMAAR 4 N T BIEHAR T RERA,
HEHEEEE D=a+oW (& DM, DRSS BEMAEE G ERTH L >BY
>+ >R LAY, BRRE LK Y MRS B R A E LR INE
B XFEREIEINTBREED I AES . FHik, K4, B LR 8RR
SR EOC, B P /AR Yo ngtr .

2.2 FEXMC HAZNZW

BRERIBEAHVERZ — BTN EEYHEUER. 2EFH, LREREKER

TR IT R SR BT AEM ClU Y A BN WM. Hira QI 5E R0, B+




E5H

RUR%E . K MEFEMLIRC B ES

49
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AH(g/cm?) AHH(g/cm?)

ME AR&GKRW.g kg DTFC VFHANSARZ XAML

a. AL b Bt . 1 ,d HBL

1.W70 g+ kg ',25C;2.W 110 g+ kg ',25C ;3. W 200 g » kg~ ',25C;
4.W 200 g+ kg1,25C 5. W 200 g + kg~',45C 46. W 100 g » kg~',25C;
7.W160 g+ kg™ ',25C 8. W 240 g « kg~ ',25C;9. W 300 g « kg~ ',25C

R ENRS MBSy L B LREAE 1. 1~1.3H 1.4 ¢ -
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F,Br200g kg KO EBEBTRY L SCREB/L 25CH . HRABFLEHFS LRHE,
RETEAMAERMCIVHAYH K FERRNIE—ESKEXET . FEY
b, AR EKE K, KB E LR, I B A BORIE BUE K 55— 7 i, BAE A RS
ZE B HES AR, AR T ERR Cl V RAREEHENERY . X Tar—ME
M. MAENN—RERNASBEEMERR MM FE—MER, WKL BERAR,HEH
MUERERORKDMME. BRETR ERE BN Z B RE ST I 8w
LRREER, TR, FRXMERS /DN YRR NE — B ER, XA IEA.H
ZC M AN AR ME LR ER R L8, JMMRES, FEE/NE, B ZE
WEREHNEEY BERNERX FERAN ER/NMEERNAER, BMHECl
PEEARMREAREGR. ARBAMEINCI VAN EERE, THESAERKE
(1.6 g » cn DN ENF L.
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AH(gecm™Y)
e (gé?fgii,)ﬁm;x 1.1~1.6 1.1~1.38% 1.4 1.3 1. 4~1. 6
a b r a & r a b r'

1 110 25 —1.41 3.54 0.985°° —0.38 2.65 0.993 —1.46 3.58 0.957B
200 5 —3.47 4.64 0.964°° —0.82 2.50 0.923 —5.54 6.00 O0.988B

25 —1.10 4.17 0.946°° 0.82 2.65 0.870 —1.79 4.60 0.930B

45 2.09 2.94 0.940°° 4.22 1.22 0.886 —0.07 4.35 0.989A

1 160 25 0.18 2.71 0.980°° 0.76 2.23 0.944 —1.88 4.05 O0.999A
200 5 —0.51 2.62 0.963°° —1.20 3.21 0.973  0.51 1.90 0.989A

25  —0.74 3.79 0.938°° 2.01 1.56 0.950 —3.62 5.65 0.921A

45  —0.73 5.67 0.961°° —0.23 5.32 0.942 —3.35 7.30 O0.958A

1 200 5 —2.17 3.54 0.964"" —3.25 4.47 0.978 —0.29 2.25 0.972A
25  —2.45 5.48 0.962°° —4.91 7.65 0.930  0.24 3.62 0.892B

45 —1.77 5.89 0.982"' —2.65 6.61  0.961 1.68 3.65 0.995A

240 25  —3.20 6.93 0.972°* —3.42 7.15 0.936  2.10 3.45 0.998A

v 200 5 —1.71 3.10 0.981"° —3.41 4.55 0.997 —0.58 2.32 0.978B
25  —0.82 4.07 0.975°* —0.84 4.20 0.974 —2.30 5.04 0.999B

45 —1.03 4.86 0.918°° —5.06 8.40 0.999  2.78 2.23 0. 805B

300 25  —2.93 6.67 0.980°* —5.46 8.85 0.999 —0.80 5.21 0.941B

Hio»2BE =6, ABHFHPBR =38 n=41n=3,r00s=0.997,70.1=0. 98831 =4,70.00=0. 990, ro =
0. 900.
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2.3 FENREBEERNCI yBREMOLK

HER—ZAET,200g - kg " FKE 5~25CHBEAR.MEEAR,.ClU TV #H AKX
(MED, BRESAEE 10C,Cl ¥ BAYUEME 0. 7~1. 2) X107 m?*/s, FHH 1.0X
1071 m?/s,
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D=A+4+ad+ a,d® +bT + b,T* + Td (1)
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MEMZEAXZRETUG . BLEEHBBRAREFN, HF 200 g - kg ' FKETHREIHE
HEH:

Hat D= —2.369+3.550d+0.0815T (n=18,R=0.987"")

Byt D= —2.61+3.664d+0.0974T (n=18,R=0.974"")

% t D= —4,48+5.019d+0. 0941T (n=18,R=0.973"")

®WE  D=—2.619+3.652d+0.0766T (2=18,R=0.964"")
KPP dHETHAEE@ - cm™), T HBECC),DAHClFHAEAR(X10"m? « s '),

ERAEHEREEKF KAARKEAAE HEMC FRANEERXRLEA
18, FRQORMA, LWC T HANMAENBEAENELAHEB X, FESEEZH
BEXEEM.
2.4 FEANKSBEERYCIFRBRFRHENE®

FKAEXESTAEE, X Cl P BHERMD, X10"m?/s) 5F&E(d,g * cm ) &K
BW,g kg DPXREZEHATELE R, SRKRPCINZAERHEMLRERE, 25 CHH
FEHTEN:

BEL D= —0. 374+0. 310d+0. 00305W" (n=18,R=0.914"")

2320 o D=—0.51840. 3084+0. 00285W  (n=18,R=0.951"")

¥ 1+  D=-—0.88740.580d+0.00296W  (n=12,R=0.976"")

®w{tE  D=-0.603+0.591d+0.00134W  (n=18.R=0.958"")
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Effect of Water Content and Bulk Density on
the Diffusion of Chloride Ions in Soils

Xu Minggang Zhang Yiping Sun Benhua

(Department of Soil Science and Agrochemistry, Northwestern Agricultural University, Yangling, Shaanxi, 712100)

Abstract The diffusion coefficients of chloride ions in four ditferent textural soils
with effective water content and varying bulk density from 1.1 to 1. 6 g/cm® were mea-
sured by the method of diffusion-cell using *Cl labelled CaCl, solution. Although a
near linear increase in the diffusion coefficient with increasing soil moisture or with in-
creasing bulk density in all the soils was observed, the increase characteristic of differ-
ent soils was not the same. The increase extent of the diffusion coefficeint with increas-
ing soil moisture in the four soils decreased in the order as follows:loessial soil>black
Lou soil > Lou soil > yellow cinnamon soil,which showed that the lighter the soil tex-
ture, the greater the increase extent. In lighter texture soils or loessial soil and black
Lou soil, the increase scope of the diffusion coefficient with increasing bulk density
ranging from 1.1 to 1. 3 or 1. 4 g/cm® was lower, and from 1.3 or 1. 4 to 1. 6 g/cm® was
higher. But in heavier texture soils, Lou soil and yellow cinnamon soil, the increase
range of the diffusion coefficient with increasing bulk density in the former was higher,
and in the latter was lower. Moreover, according to the multiple regression analyses.no
interactions of moisture with bulk density and bulk density with-temperature were not-
ed.

Key words Chloride ion, diffusion coefficient, soil water content,soil bulk density



