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[ FT] #MALAEEEHETHANRERE LEEFRER MM 88 RN
B E A ghER, R IR E B R F R E (T M2 F B EN T F RS RSB
Fif. EEBERBEENY 0. 04 mol/L BTy TeA N 5.3 5L EBEBRBRER
0. 08 mol/L 8 T35 BN VM T ERVK;MTECHEMHE SN R, E8 B RMwH
BE 0. 04 mol/1. BB+ F R BN 6. 38~7. 27 cmol/kg. /) TS H BB IEBE S 0. 08
mol /L B89 T IR F B R 8. 14~10. 36 conol/kg) RINE BB RB R EN X . EHZBE
B W RFRERRER T EA TR, St EhRBEe 2L E R8O R 15,
HEGHEEEREZEHEEAMNEEMYE A ERERBEREN 0.04 mol/L 5,8+ 5
FEEHHRESEEHYRASREEFLHAETMAE. RSN IBESEE. ¥ F
“SUR AT E R A E R e R R RN BRI, SHRRBRIEN
0. 08 mol /LBt M R BEH W EH B B R0 0.04 mol /L BHM R R A 2~3
FHERER RGBT RS HERERERENA, S8 L HEEE
R g BE e,

[Reim] s ik % 0 i RS i AR E 5

(hEsr#E] 5152 [XRFiRm) A

AR RE R X BACAE . REE A2E Y B B Tl AR P HE B 8y = B 2 X LRI

1 #Eifye

ARERBEY. LI RIEHUT AT DB RS RE TP E, xS, B
i L B TR IS R R B R X G L3k R R B B RHR R AP
FHIRRFREY ), Nielsen U8 TR, AL UM S LR KREBNS, Bix
7K Hh 18 B RN IR IR A9 PO FIdE R A M R IS AR R A R TR R
TAEES, LA EEMIENEMNZ RE T RSHEEE P w2 27 i,
ARAFUR A S RPN ARAFARMSXRERRERNHE, TEER AR RER
iR B 5 S A EIBTRE R R £ R, A SR R 18 B 3 B R R A 1
(NHE D A [F] 12 % o 8] 69 4 208 70 B 30 T80 400 9 3 £ T B 50, B LA 38 460 0L 3 R 38 B8 4

HH AP ESHLBREH A LD E(0~20 ecm) 8, R AL RAE B
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F*ER— AFE T 1mm H. R—ERTEHE CaAmE LS REFRN LR
0.1 mol/L HCl 4+# CaCO., REMZAEEAK . HY . HEIAR . REZTRWEIEF. KA
P, AP MEM, RS H 2mol/L CaClL, BRI BM . AFELEBEK  pHHN 7.0
A, AR AK, BEREERESSMCa . REAREEREM. B0, FEHOM..H
HERASH Y s % B0k K. <60 CHF, REBRGT 0. 25 mm I, iR D,
Bin— s EEEAKLS TR, EREZE2A T E 1 mm B, REZERT,HPHB<1 mm
Ca fEfnig 5 ESBIHINERS2. 2om LEHPRT AELHESFEN 12cm. LB
LB, DRI EE T s, RIAE —FL 28 g/om®) KSR <1 mm 1§
11 Ca fRFUMES, EBHEHEHEY 0.01 mol/L CaCl, JEH. EBE BB AN 0. 04,
0.08 mol/L NH,Cl,Z# 1 2EEEEdN 20 C.XABIHEEEREX,

£1 HAEKEBIARIHIEE

. 1.0 7 <1 mmiEL <1 mm Ca fifa1E4
(mol « L™1 +HS dat m] THS A A ) )
B1 1. 141 B1 0,948 7
B2 1.954 B2 2. 033
B3 3. 064 B'3 2. Bgd
B4 4.161 B'4 4. 933
0. 04 —- - B's 4. 813
Be 5. 078 B6 5. 091
BT 7. 643 B'7 7. 9890
B3 8. 03B B8 8.18
i 0.969 9 c1 1. 040
c2 1.971 Cc'z 1. 378
C3 3. 385 C'3 3. 196
0. 0B
Cd 4.159 C'4 3. 086
Cs 4.990 C's 4. 700
e 6. 058 C's 6. 935

FHEARAZBERARREERA AT ARYEBERE . HIEERAEBREN.EAHAK
B ENTETHEA 0.01 mol/L CaCL {5, E LU E . LHBR I T ER;
Wx ERREE. AR BB ARYAZER RS B SRESHN —ERm. £E
BE —gxdatn By iR - St A A HEE . k%% 1,2,3,4,5,6,7. 808,
BIEZEE, YA LR T.SFlcn 481 8, I HEBICHAEY B OB R HHE,
EREBBLER RS MELHEPI 30 mL FHIBY 95% Z 8, 5% F# 30 min J§
Bl WRE O, BOET NHY A e 2 a2, o 8w NHY sk B,
RIETEERM 30 mL AESEHY 50 IMECEE 1R FEELBE,. BRERECE
A7 EEHN 40 mL 1. 0 mol/L KCL,{RiR 20 'C, iR % B2 24 b T B.C, AR O3 fE B
NH} #F¥%, B.G# NHY 5B H ORION S5 & @R ME.
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AR E A R R S D RIEEA R, EEAMME R M ERRS
EFLERERZ LR M ERE S R & e B R — R R A i
HE D KRREBF R L ENE S A T REAAEAREREN S AORE. BT
NH} gt E T, LRAHRERTREOE B M EFEZBMANER, L &S/
THREHFRRFREL. EEEOHAFIRARSR . FAELRERF TS A2
S o £ b i - B AR B DT R R O, o T o R B AR S R R R R DS B 12 B )R] M 4
L WA SR M L3 T #T o B T BB B A pR AN 9 2R B L HL 3B R BB S BT ()

HEt< 0 #E< P 10
B % &/ cmol © kg™ B # R B/ (cmol « kg™
5 10 15 0 " 10 15

—_——pB]
—=—B2

—+—BR3

|
-3

—=—B4

—=—B5

FRBRE fem
|

~—e—R6b
—+—R7

—3B&

——2
——3
-4

—=—C3

T WHE fem

——{h

BT 1 HaF0 iz B b iy o 00 350 T % 0 4 o ot 2%
a3+ EBRBEBEAE Y 0. 04 mol/L;b, Ca T ZHRE WIS 0. 04 mol/L;

——B3
——B'4
——8B'5
——3B'é

——B'7

——B'8

——
—— C'z
—.'-—C'J
——cCa
——C'5

—_

c. ¥t GERHRPAEE N 0. 08 mol/L:d. Ca RIS L EHREREE Y 0. 08 mol/L, FEF
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FHERAE S FHEAR TR BERSBANME(NHERE . LF VAR
BEhmal i ) 5N, AR EE 1 A, SRR EER T AR RER
FHEERIH3X 5 cm, HIEREE RN, T NHY St + 854 KE NH @823
M, XS5FFZVHEREZFEHMEFENY 1 ERCEREFRLENHRAETHENHT
RIET S B S 156 B 2 AR R e )ik 1 B, BRI IE B RUERE MW G om) , iR
Wk s RS E R R, XS RSN T ENTL AR . AR K fiE S B BR
HX. HEHBKREN 0. 08 mol/L BF,0~5cm N EBESAABEHRIFRME XTI
R BERERE S 0. 04 mol/L T EEE KM EAHRFEE D, Bk, TR NH 2B 8
R T EHYUR IS S LR NHY SR HHIEE E A A SR . A EESN 1~5 i,
A B A5 0B 1E] A EE S, B RO - EE M AT B . BBl R BE 9 0. 08 mol /L BY . I BB 3
FE RS BH BT 1 B2 0 (B8] B 3 s 3 BE O 0. 04 mol/L (IS M BB EE (E 1), iz A% e
BITE 1~5 . BHEIKE R 0. 04 mol/L M+ ZH - Hag1s Rt B ah 5 B () 52 84
HEE(T ) BREBFEHXER 4=2.70+1. 79 T(»=0.997 0" * ,n=5),

AT 255 A B O R R E B A B, A 0 T R A B B SR A
AEXTEE (B ST R VIR BRI H(Ty) . AE 1 TTUEN, BHREKE N 0. 04 mol/L
BF, 1+ + H Bs 1 Ca I+ 4+ 8 B'S MERIEEB T HEH KR, Te 5% 5. 078,
4. 813( = HPH W s X)) . BEWIKE X 0. 08 mol/L B, #4148 C, f1 Ca fafit+ 1+
B C4 MR . Te B30 3. 285.3.986( — &M% 3.5 E£4). IR,
B ¥ v BE MK, S W) 00 B B AR R B (BB AT R R O HE Sh B AR ) L 7 A R vk
FoTEREE R, EBE AR

LN T R EA R R ECRSEN SR THATEES R R
EREFHEMN, ZBERCE2EE i, & X I A9H 3B ] %55 R o4 a4 0t
BTy, BHWEEN 0.04 mol/L .- Bs 1 B'8 B9k B S At 28 F B, 2 B A%t
Bt (@) 53 512 8. 038,8. 180 . ¥oE ¥ MR T/ AR . B EH M F ¥ 0, 08 mol/L B, 4
& Co # C'6 IR E LA REEER . ZERAAXT 8T E 5512 6. 058.6. 035, BiFIE AR5
SEFMIENE., TR, BRMEREER ERELEAEM RS MERZE®, -
T 50 A ¥ O O e o B A 319 20 4 AR B R M I [ 4

= 39 7 ] T 2 A M 26 o A IR R R R A R O L e B AR H R SR
WRAHRA T PEHRFR) . ETF L EREFABBROTEHKTY., BhpkE Yy
0. 04 mol /LB, 1242 B35 FE/AT B [E Y 5. 078 (L& Bs), TR EHHEIHFER Y 7. 27
cmol/kg;Ce AL ERMBEBREMREY 4. 8132 BB, T RFHERIFRY
6.38 cmol/kg. BHWIEE 9 0. 08 mol/L B, # 1T EH IS S HAA%mE Y 3. 385 (3 &
C3), IR HFr Y 8. 14 cmol/kg;Ce AR TE B 14 F /MR 5 Y 3. 986(+
& CO, LI FHBRIFRED 10. 36 cmol/kg. FEAFBEBRBOKE T, &1 FH1E %45 0
FIA—B  SEMEN I TERHFRE — 2R HARXE, £G5B EH,
B BB 0. 08 mol/L AHER 1 #: + 38 T34 B 15 (8. 14~10. 36 cmol/kg) B B AF
B H B 0. 04 mol/L B1ZH - H WP K51 (6. 38~7. 27 cmol/kg). TR, B
BRGREMK, Tyt TR RM BT K R, T ENERANEE, ERR
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REERER.
2.2 HWAREELFEERRREEDNEREREINE

EEREBIET HESHEMRMER, TENNEERE L ERHERHRFENL 0
FEHIS MBI B AR IR E i W RS8R LR AR T EEX
M EHERSR G, “EZ M RHEATURREREEIE L ERHERAD

Az E 2.
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FETT I ] #H %t ]

Bz AEMIREE B LA A R SR a0 4 O 48 e o B B AF R [ ) AR R R

TG E RS, 7 BN KA B T R DR B A B o R R B A R B fR) 3
LS AT T ITH —ERR RS AEERFRETEARRELRME. HHEEXR
4~7 e, FE R AR FR B S BT BE T s — T e R 14k b s £ (W ), BFE LFR %,
EARTHEFRAEFEUEG. 23EEH s=u/[1texpla—b THIH BRI EIFH K L
EBIBRTBEAHRHFREEENH M EL#EEE 2) . Ed e, IHEPFHUESELR,
b NBFRR BN Y., 3 2 R, BHRBEERE X 0. 08 mol/L Kty 6 {fiR0. 04 mol/L
Bt Ry 2~3 £, 25 B0 B 400 Vo B 08 K B B PR o TR R S A BN MUK F R T B MR
W85 R 40 8 R0 T 4 O BT ST B B L A TT S RA B T+ B i IR IE B e R 3
FEE R0 R A AT T B AR A R R R M3 B AR R (AGT M (E 2y, AT
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EoH FE¥ M HGE SR A E e 17

OLE B MR SE S O, T B A 95 1L B el RE AN VLA B B LI G, B LR
NHY FERGE R/, WA B AR R O K, BT R NR.

H2 DHHRHEMGSHERAREELEEIERE AGT

s=u/[1+expla—&TY] ++
TEXRE ﬁcgf . a b ¥ (k]é'Gmol{‘}

4 11,013 4, 022 1. 455 0. 987 To. 84

B 5 10. 309 4. 364 1. 364 0, 9951 71.00
6 5. 554 5.514 1. 453 0. 991 70. 84

5 10. 783 J.vd3 0. 852 0. 975 71, 87

B’ & 10, 238 4. 2286 1.133 0. 974 71. 45
7 9. 921 3, 266 1. 221 0. 956 71,27

C 4 12. 096 7.877 4. 562 0. 994 68. 06
(o4 o 12. 365 6. 334 3.368 0. 999 52. 79
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Solute distribution on soil profile during

saturated flow solute transport

WANG Yu.ZHANG Yi-ping ,ZHENG Ji-yong,ZHANG Jian-jun
{College af Resourves und Envircnmental Science s Noarthwest Science and Techrology Universuy of
Agrrewdture end ForestryYanglirg \Shaanad 712100 «Chrme?

Abstract:NH distribution on soil profile in different transport relative time during ]
saturated flow solute transport was determined with column destruction method. The
transport relative time when the solute front reached the end boundary of so0il columns
was defined as the initial breakthrough time,and the transport relative time when the
soil column was saturated by the transporting solute was defined as the thorough
breakthrough time. When the displacement solution was 0. 04 mol/L NH,Cl,T % and T %
were 5 and 8,respectively. When the displacement solution was 0. 08 mol/1. NH,Cl, Ty
and Tx were 3. 5 and 6. respectively. At the initial breakthrough time, the average
amount of solute adsorbed on soil solid when the displacement solution was 0. 04 mol/L
NH,Cl was among §. 38 — 7. 27 cmol/kg, and when the displacement solution wms
0. 08 mol/L NH,CI, it was among 8. 14 — 10. 36 cmol/kg. It was clear that with
increasing displacement solution transport. 7'y and 7 & decreased greatiy.and the average
amount of solute adsorbed on soil solid ar the initial breakthrough time increased,
indicating that solute transported faster and in the meantime solute accumulation was
greater. When transport rclative time was among 1 — 5.the depth of solute front was
positively linearly correlated with the transport relative time at 1% significant level.
With chemical dynamics and transitional theory, the dynamic process of soil solute
adsorption during solute transport was fitted properly by the *S” type eguation. The
reaction velocity constant when the displacement sclution was 0. 08 mol/L NH,Cl was
Z2—3 times more than that when the displacement solution was 0. 04 mol/L. NH,CL
Accordingly . the corresponding AG™* decreased with increasing displacement solution
concentration.

Key words: soil physical chemistry;saturated flow; solute transport;solute profile

distribution
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