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2 U A3 JFOR 15 R PR i KT B (0—20cm, iE Imm 7)) =R At
By X F A HCL AL £ B CaCO,LLE X XF, 1d 1mm 5% 89 £ & (B #F 2 CaCO, AT +
), X =ML AR B =RRE, i LM RENREE. NFEHE, ¥
HE.RYL BT MER TS BKKEN, T CaCO, S BEF SRR ERMAR, 23
"HALZEE, RYLRZ, kL8, 7B LR AR, pHER LS CaCOM
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121 BHEBRAME BachA)  FHEER-EBES 2.500g 94, BF 100m L&, 4 510A
BB Y 0,10, 20, 50, 100, 200, 300, 400 #1 500pg/g K 0.01molKCl(pH = 7) FE# 50ml, o & 45 3
WomESNO, AAESHETRY 30min /5. EEBEFAPIER X, M, 58 12/~ HE B K%
30min. #A/57 4000rpm B.L AL EBLL 1Smin, ME L HRNEREKE (ESRECLARE), AERE
HETREBEE. ALK BEEY N 22CTH 42C,

122 BEEEHN IR B 83 (Miscible displacement technique) BRI LHgBEAK
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W, FBTAr By it N ERBTRE. RN TEAERENE, UHELBE-MTEE)p,.
REEBUE 1 iR, BMNAKREEET Yamato Lo-Temp Incubator IL—82(H Z)#E %+ (KA k
SHIEIR 22T 420C).
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Fig.]1 Experiment device

BRI TF RS, h H e A E 5 E (STA-penstaltic, Germany) 7] _E 2 2% A 0.01M KCl &, {#
THASHE2HYS. SATRBVREHHRN, B TERAREX KSR ECEAR. ERERT.
RWHFEHAHYT R EZ N ALBRERRRLY 0.0IM KCl BHE, FEUSBA Sep) FRBASH
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— S 4 EP (0.2046p.Ci /mi) 8 0.01M KCI %l (LA iz A F 38 & H 60pg/ g BE (KHPO,) £ %P
B ERAK), HH A B sha Sk £ L (HAAKEBUCHLER LC—100, U.S.A)WtdE, FFH WA AETF AL
BAREEGE, SiEmA. HRBETP MESHER FI—353 BB & R RSENE.

2 ZER5ie

2.1 WHIERL (Batch BLAR)

EFMRES R A E, A REL K EER Langmuir, Freundlich F1 Temkin %5 18 % Bt 77
7.

A5 %, Freundlich 77 #2 Ml Temkin 77 #2 ¥ i5 B R B % /K F, M Langmuir TR R FJL
B EMREEFKF. Hlt, £4ARBTEEN, Frundlich FBRES, ERHEX RS
BET LU EEHEREEBSHEN M ABMNE XKIER B Freundlich 7,

22 HIRPEBHERIFIE

AR R L WA R BT, BRI P BUR Y 0.2046pCi/ml (B C)) & P ¥R B 60ug/g (fE
KX P EAR) B 0.01MKCl 7 7 E SE M ¥t C 8 0.01MKC & 43 1M 3 K8 RR € W L4,
AW 4R 3 W E H B P U (O).

221 BFEHMZBTIORFE HHALTBRHOELARAIIARIMEK2 RIEHAK
HR 9 A XK BE (C/ C,) A 3 e 1) (P VEBGE 5 AR R AL BRI ) R B R I B 2R AR R
FEML (BTC), &A1 WU+ AR &4 T WiE 24 & BTC, & BICEFE—H, AT WA

#1 SWMARBRKEF(22C)
Table 1 Experimental condition of step input (22C)

F&H RS e ek
b | THE Dry bulk Water Pore water
Soil Soil weight capacity content Pore volume flow velocity
® (g/em’) (VIVo) (cm’) (cm/d)
RF#
"t 80.9070 1.178 0.555 38.139 41.940
Ryt 73.7005 1.073 0.595 40.858 47.840
# X 81.1438 1.182 0.554 38.050 25.164
Bt 79.7543 1.161 0.562 38.574 37.112
£CaCOos AT+
AL 80.5044 1.172 0.558 38.291 74.892
Rt 78.9790 1.150 0.566 38.870 74.892
2 81.1278 1.181 0.554 38.056 65.631
ARt 79.7370 1.161 0.562 38.580 61.676
Rt
wAL 88.3174 1.286 0.515 35.343 67.403
Byt 62.4806 0.910 0.657 45,090 37.006
%t 86.3729 1.258 0.525 36.076 98.296

- § e o 94.6206 1.378 0.480 32.964 52.425
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Fig.2 Phosphorus transport BTC of wind drying soil
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(2) &1k, BHRXTLMZE CaCO, AT+, BEEEF R, 7EH F K RE e BN
C/ICETERM RYIMBIHMES HE ELET, ABHEB LREIELT L 58
F) S L R T B S L

(3) FRE@2C)C/CBRERT 1, ZKFRF L (22C) F A EME, £ CaCO,RF
T QC)BRREET 0.15—0.5 E R TR T £ (42°C) M RfH, R B CaCO,M LB
KB T g& 1. MABIREBLRUIELT WS H CaCOREMER M EERR
Z—, EEBF CaCOAES HABEK.
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Table 2 Experimental condition of step input (427C)

T&HE FkE LBER FLER K
e | THRE Dry bulk Water Pore water
Sail Soil weight capacity content Pore volume flow velocity
® (g/em’) (VIVo) (cm’) (cm/d)
RF#
- o 80.8472 1.177 0.556 38.162 81.305
Byt 98.9308 1.441 0.456 31.338 65.496
% t 81.1196 1.181 0.554 38.059 63.951
HEt 79.7222 1.161 0.562 38.586 34.024
%£CaC0s RF+
¢ s 80.5222 1.172 0.588 38.284 89.823
Byt 81.9326 1.193 0.550 37,752 62.876
B + 81.3074 1.184 0.553 37988 33.987
#HEt 79.7860 1.162 0.562 38.562 67.974
Rt
#wAL 84.6239 1.232 0.535 36.736 57.160
Byt 61.8446 0.901 0.660 45.332 71.858
%+ 79.3265 1.155 0.564 38.735 58.489
ikt 90.5884 1.319 0.502 34.486 104,79

RF\EX (1), Q)KRHH R HEFI TR 3. AFR3ATLUES:

(1) BeAE LA 13, AL R & CaCO,MMT L, BR % CaCO R T L, HBEEH
RIBEA B T RAN T AEERIRE ARLLBR. BB RSB FHEBE FORE(R= 1 THE#,
R> 1 A FEHE) X W, A58 o BHE B 9 BB 7 BEOK (U7E 3.00 £4) , X BHE
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30 7 SELHE 4 P X 5 R T A8 i 0 B R L R 2 0 T R T 1O 50 B — B

Q) 7ERWBEHFNHLT, FARA LR REM HEH LS, SHRHR
FHRHY £ CaCO, M AT LB/, T H, £ B CaCOJE, I F HHE R H{EA 2
RRAK, B0 + R CaCOft RA HAEM B WK,

(3) % LMURTF LM E CaCORATF £, ZHHRIN 420 0 (BB E T RA LR
KB 1 22°C B A 1O R 5, B4 T IR T LR R B LM A R, K SR
T B 5 00 5 R R A

ABFEF A CXTAIT BFHEEB SR, CXTAT REREBHAHERAREH

R3 BMEBHORMEFHECFEELITRE)
Table 3 R and H of phosphorus transport (calculated by equilibrium method)

faat: | 2T 42T
Soil R HuG) R H®uG)
RF¥L
HAL 3.111 2425 3.137 24.50
Byt 2.752 23.00 4.080 26.13
%+ 3.013 2345 3.022 23.52
#HEL 2.958 23.35 2.962 23.38
%CaCo; AT+
AL 3.009 23.58 3.006 23.56
-8 2.958 23.52 3.094 23.90
% t 3.010 23.42 3.020 23.46
HRL 2.959 23.36 2.964 23.40
F4 FIACXTFIT BFERENBERSH
Table 4 Phosphorus transport parameters calculated by CXTHT program
B t: | 22T 42T
Soil R D R D
RF¥+L
BHt 6.908 17.927 7.367 15.715
-3 e o 7.660 42.890 8.928 2.553
%+ 7.336 42.643 8.327 1.666
Kt 6.666 2427 9.111 2.146
#CaCos RF L
HEt 1.817 — 6.310 37.966
Byt 2.110 60.774 7.970 31.636
b2 2.010 11.850 9.183 32.980
HwHKL 2.765 - 7.303 29.408
FR+
B4t 6.371 6.531 8.701 22.561
Byt 5.756 45.065 7.4215 30.363
¥ + 5.693 45.986 7.956 30.671

B#t 5.606 — 6.538 28.230
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HEEBSEWEFD. HHRETPWEBUHYE C SARBTP MR CHELARER
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KWWEEF CXTAT WERSH S HHETF RONTEFHRE D(RBEFEH
FENX-EESH HEAK HUBRAZFELE, RZHFR). R4FIHTEEBA
WHREHT, A CXTAT BFUEHEBSHK.

F AN, REHRT 1; % CaCO, L4 REW/D; BF R (42C) T RIAKXT 22CRIE.
SXRIGEREAMABEY, R, CXTATRFHAREBY BB HEAL D EAERE
(42C)# DEBU/D, U K& CaCO, L REM MR MBS, X 5FIEA XERHE/, &
AZBEFATHEREBT HRAEN T AZBFAHTEN SRR KEFERR
BTC & 48, EHER BLFRFoL.

3 /N %

1. HBKEBKFEMK (BTC) ATH, B RRAETFE LAE (LB AR REX),
MH, EEBET &, CaCO,&EIER, MR & B, e R AIEFE.

2. P& %M CXTAT BFIHEHKBLZER SR AHE T R THEBRE HURY
BFBAR DI/ L, Bte B EEEE A, HEHE T RBE KT 1, mH, FriEt
MR B R L ORA, B MK (LR LR CaCO,EHAETRENZIREIEmBRZRS
B, FRLEREMEESHNEA B, S5 L RORFRELNRER Y, BRHMZE
CaCO,ZBAMM TR (FH)MNASRM, EEERB THERERT L FERI)NE
.

3. CXTHT B FiHHERAREB SR 5 FRENMBSERAA NN, ERMRZLE
¥, KU CXTHAT BfFF A T it EBREHSBH AT174.
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STUDIES 'ON PHOSPHORUS TRANSPORT IN SOILS

Li Jia-long Zhang Yi—ping thang Jun—changl Su Shi—ping

(Department of Resource and Environmental Science,

Northwest Agricultural University, Yangling Shaanxi 712100)
Summary

By using the P isotopic tracer method, experiments have been conducted to
investigate phosphorus transport in three different forms of four types of soils in
Shaanxi Province. It is found that: (1) Phosphorus can hardly break through the soil
column in experiment, as the retardation factor, R, is larger than 1 in most cases,
particularly in soils rich in clays and calcium carbonate. After eliminating CaCO, from
the soil, the value of R will decrease. (2) While raising temperature makes the value
of R increase and the value of diffusion—dispersion coefficient, D, decrease; and (3) It
is viable to use the CXTFIT program for calculation of phosphorus transport
parameters.

Key words Breakthrough curve (BTC), CXTFIT program, Isotopic tracer,
Retardation factor (R)



