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18 AR B, e RO B IR BE WS A (0—100pumP/g 1), B MMM BHFIES5 Langmuir, Freundli-
ch #i Temkin ERMBARIFOBEXEC EARSE0.97 L L)y XL, Langmuir FREIABEZHRIL
BRMBEENERRA,HLBAMM ALY 300ug Plg + (RHFFL)E 1500 pg /gt (REOM), KLLKLTRY
#ik 5000ug P/g ko YHiMA 100um P/g i, BR& T MR B] 5 WA R R 109%,47% R 95%
Efi. THMRSBUREERASFEFHEMKRBIBNREMBERRX, TNMOLETIEIR—
BIFEAR, ERER Z TS S RSB LIROR e

AU LR RESNERRE 8, ST MERE LM E, #EBRSIRLMBBKEE
B BEMBERTRIBOMOK A, PEFKE EARBELER NI OR#HFRARA, Limhig
ML E PR X B R R D & AR R BRI S RIS A, R LR B R R T R B4 & BE AR DY %R LE
Mo

REFR TR, FLIRA - MR RIRIA N %2 T WAt B 58 B (1),
BEO)GHhAER(AQ/ADNFITHER(R)ENNMHE BMNSBRAKERT
TR RNAEEREORBETHRENEHNABRREE, AMZET I ENEE. &
£k, RELTHENTEEACURBEMNEBN—EREREHE T HOTHENETR
$pige ., HEMMBITZTEAEEDES=REOHREE. EWAXSR MR
B FERN S ERM S5 2RAE Freundlich 5 #3X, Langmuir H K | Temkin 5 BRK"+Y
A — 2R F BB B, BT Langmuir J5 230 0B SE 85 89 H#R £ DU B
BRARENEXRKESEOSBOEMA, #EM Olsen F1 Watanabe"? &R + it
MR ERLR, RETWMMZE THEZETERZRNEIR R BRI ET. 8
GREZY, ETBERE—ERENENGREFHRI T ENBNRGET. B KA
R B BEVE BB KR (it 20ug/ml, 8L 107°M), LHK{H 58 —Langmuir HERE
HWEEEESHIREEY, Holford Rl Syers & A4 L X —H KRS,
EERRRAESHAEARAEBRKE A ENRE A, HiNAY RN Langmuir RER=8H
B SR BE R T A HAORMEfo Barrow™ NI % 1 Bt B0 R VE IR %
T, BERMHERIR S, MERZERHOEA, SHAORKMER OB D, XEARR
FEMAET2BRN. B, AIAXESERKEREENpHE L —REHENL
WX B RASER, SIRELETBERMFIENSH— RS A MM R kR
EHERY K18, DUESY RIE 4 B R B gk b 3E 4T Eu s,
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ATRERTBRERA.FRRSHH.pH URFARBERBERN+MPE L
FMAFEXF L R(REARANRELEBORA HARESOFDRRE, #7THBRER
RIERABPI R,

- RE H &

BRI FEH AN HRARB. LMPERERLE 1, 2,

B SR RN W E R Bache! YR H, ANRBERIORABRRAFRETS: S—FHL
BRI 6—8 fyd 5 AR T, 20 B4 BMARR 0.01 M KC) (9 S B4 #K (3 KH,PO, IREL A
0.01M), 3£ 0.02M KCI 3 BIFHMEABE 5omL EX—RABBTMANHE —REATELLE
0—100pmP REFAEMA, LB X 1:10, TIEFRERMBHERRE. X T OSMNEDES, BEF
WMARERLY, REZE 25C HRKB RSV LESRKRD 22/ N, BE, ERMBELR, MEKPHRS
K. MABRSBERBEFHBZENGHHBE. TS LRRHENEER, RIIWE KO FHHh
KH,PO, Uik BE, % 497 ¢ 501—508 & LR MAB#BEMATER L 0—120pmP REMEA, M 4990k
WKL) MARBRAEE 200 umP/g +, 554, ATHBERFEBEREREHET L0 #R 0
FA, RMA Lamporecchio KR MH M RELI/NXBILHE (504 5 505) ERAEMGBMAR
(0—16pmP/g )T T IRE.
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Table 1 Description of soi samples and maximum sorption in langmuir’s adsorption

isotherm of soil phosphate

e B LMBESS R g R M RAE

M(ug P/g soil)

Soil type Soil sample Locality Parent material Maximum sorption
483 1076
AR L 484 BT\ @4 BIEL it 573
485 1335
TMbEARE L 486 TLE - X E - S=pRIR I F 273
AKBL (M #E) 476 OIx.2R8 AN ELTR 820
WOiR M 491 BRUE B TE®RL 622
T¥ax: 481 LR BIREBRK 653
g m 497+ IR VRE ZRE 1577
Ry L 498+ -394 1 #+t 346
P& 499+ =B B PR3 5048

501 Field experimental 714
BEmHL 502 R Y 751

503 plot Modena, Italy 776
504 253
505 ¢ Field experimental 434
PHFRL 506 ] e Ry 357
507 plot Modena, Italy 344
508 421

* ERAHRER BUE, NERERER .
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Table 2 Some properties of soil samples

E = LR ARt R R
+ 8= #m-c| HE | = B 4 R IR
® BELB g e (m*/8)|  Dithionite- <
Soil (P%) | (P%o) (%) |Spesifie extractable Oxalate-extractable

1 Total-P| Org.~-P (H,0) Clay Org.-C surface

sample -7 larea Fe(%) | AN%) | Fe (%) | AU%)
483 0.30 | 0.06 | 4.9 | 39.6 | 0.92 | 27.6 1.77 0.160 0.28 0.200
484 0.32 | 0.12 | 4.7 | 20.8 | 1.86 6.2 0.50 0.033 0.20 0.110
485 | 0.23 — 5.1 | 36.4 | 0.28 | 31.8 1.75 0.256 0.48 0.350
486 | 0.70 | 0.05 | 5.2 8.4 | 0.61 2.9 0.30 0.059 0.09 0.073
476 0.70 | 0.10 | 6.0 | 343 [ lL.e5 | 25.3 1.26 0.036 0.85 0.130
491 0.42 | 0.67 | 5.5 | 31.5 | 0.96 | 22.3 1.30 0.076 0.40 0.120
481 0.30 | 0.06 | 5.8 | 28.5 | 1.14 | 16.7 0.88 0.032 0.50 0.104
497 0.37 | 0.0l 5.8 | 76.0 | 1.79 | s2.5 7.38 0.184 0.63 0.320
498 | 0.29 | 0.05 | 8.1 12.7 | 0.49 | 11.6 0.38 0.012 0.08 0.074
499 1.26 | 0.09 | 5.7 4.3 | 7.80 | 38.5 2.90 0.176 0.85 1.480
501 0.68 | 0.09 | 8.1 | 30.5 | 0.96 | 23.7 0.98 0.053 0.38 0.091
502 0.73 | 0.10 | 7.5 | 43.1 | 1.19 | 28.4 0.88 0.025 0.39 0.094
503 0.82 | 0.16 | 7. 126 | 1.13 | 30.9 0.88 0.024 0.36 0.090
504 0.33 | 0.07 | 6.1 13.7 | 0.31 9.1 1.04 0.094 0.33 0.075
505 0.39 | ©0.07 | 6.7 16.0 | 0.70 7.9 0.83 0.120 0.37 0.086
506 | o0.41 | 0.090 | 6.4 13.8 | .0.49 7.6 0.93 0.050 0.32 0.075
507 0.35 | ©0.09 | 6.4 14.8 | 0.53 8.6 1.01 0.057 0.34 0.079
508 0.6 | 0.17 | 6.5 16.8 | ©.91 7.1 1.05 0.058 0.39 0.089

& RBRFTRAS TSRO
£k CEC fEMhtk: 1] BN B ARE R BB & (Cottenic and Kickens, 1978)093,
HhLgh: THARERBERBRESRBNHERIBRMEZE (Legg and Black, 1955)1,
pH: AWz R(L/K=1/2.5),
MNSR: BENSK, RESNE (Edwards and Bremner, 1967)14,
HH-C:ERMRT-TEK,
B KRBREEMYE: (Greenland and Quirk, 1964)t%3
Fe, Al: E_WHEMIEE Fe, Al B -EREPSEPRIBER Fe, Al, 2HARTREOE#ERZ.

ZLVERmMV R

(=) gt L MEL BB E

#3RALRAUGLETIEES (I8N R FFHES Langmuir, Freundlich
Temkin WM T BEXNBERFOBR L. HRAREXRZRBEOIILE, K, 5
Langmuir BRI RER N B E. MK 1 FTRUE I AR+ R B EEBIRA, W
HIRB B A (M) BIM 253ug P/g £:(504), 346ugP/g (B L)F] 1577 ug P/g L(F%
), MLBEBEKNZEKUKEEERX 5048 ug Plg +o HEELMA 100 um P
B, RELG RS LRHOBMBSIMABERD 10% 24 ; d R e g8 B
WIRAYE LA A LRGH#EL L 20% ET(18—24%); M5 AMMK LKL
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1K BB Lt RS e BRI et 18 A f e, BRT
KR+ &HKBABEAHBEX—BFRERN KK 17 A LROBRRERES TN
B, MR SBNEEHELBESROBLERER (F . LRLENXINEBSHL
W RRE, AP REENERRME S ], Te Ak BN s S esaa . &4
RIREXRMEN, ENSLREREERR. AL, TME AR —MEMR, KEH
B2 i% -+ i B B K 6B 0o

MREBX 17 A LERESSRFH. F—HPELEATENOESR.FHLEHEF—
RIUBAKREREN, Bl THEG & B, FEAAKBNEE EARSR
PEWHMBREM B EHER (KR 4o MBE_HBRRILE (501--508), HT ERHARH
HHELEAFEABERR A, REFRMEA LS, AUM 5T RENESBEHEAHE
% (r = 093%*), KW, ¥ FLEAHKRAE, EHEARN LR, RERELKE LR, iF
BENEE. TERENEESBERNREERANHREREM. T LB mHRE
RE— L MOUGER B RFARERL RN &R R, TP AILES & L HRBIERE
HK&EMo

(Z) PHEHEIEN L RBBEREH BIR 1

1 BB AEM A XREE A K ERNEM: & 5K, 483, 484 fn485,

486 IXF A BIR A E—# A RARREBROLSEKEL, BT el ma RE

WRO— WS, HIEEHAET 483 1485 RESUKTEHE, M 484 71 486 N BHE

FREBA(FEU LDBBMALZKH RS~ TMAVRERE, KB HEHE

MEREXS MR B aE A RKE W, S H 483, 485 MLk, B ib:E/KH 484 F1 486 fUTR
® 4 HR L MOOILMA R RBH B A MRS

Table 4 Corrclation cocfficients between M and soil properties

bant: §.:377 =il HH-C | HREE

Fe-Dit. Al-Dit. Fe-Ox. Al-Ox.
Soil properties S. S. A. pH Org-C Clay

7 A~ £ B
WA AR | 0.92% | N.s. N.S. | 0.90% | 0.75%% | 0.68% | 0.55# 0.91%s
KT S. S. A. 1.00 N. S. N.S. | 0.97%% | 0.76%% | 0.48%% | (.58 0.74%%

E2 == S R R = 3

WML At (M) | 0.93% | N.s. N.S. | 0.91% | 0.851%x | 0.85%% | N.S. | 0.95#
Keifi S 5. A 1.00 N. S. N.S. | 0.96% | 0.89%= | 0.76%% | N.S. | 0.84u

* 5% MFEKAE; *™ h 1% BEKE; N.S.HERALBE; S. S. A.—Specific surface area (LLili);
Fe-Dit

F
>Di‘hi°ni‘c-Fc, Al, E - UHERHRROELK BOFESELERLER); x> Oxalic acid-
Al-Dit : Al-Ox

oxalate-Fe, Al, HE-HERLSMHBROA LR BEERLALKE.
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MBAEERAES, SNKELERSINFRAN—FEL, BR, FREXS
ROMENE &SRS E LAIRARER), — BRI RIEKE, BT HEHRE. Btk
BAKEADOER, (E—R P M FREE L, MM E LR B GRS, e E
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Table § Influences of cultivation and fertilization on soil phosphatic retention

8BS RLHA TF EER W B B A (K SR ESREXHERK
Land utilization and M(pg P/g soil) A constant related to the
Soil sample Locality fertilization Maximum sorption bounding energy
483 FERABA 1076 0.0672
HiL. &4
484 EXKH, BBRER 573 0.0353
485 FeABA 1335 0.0913
LA, YR
486 ZKH, RACEE R 273 0.0404
5019 2 (KRB HLAE) 714 0.0230
5020 Modena IR 100 K3/ AH/E 751 0.0207
5034 x2S 300 R/ AN/ &E 776 0.0193
504 2 B(R A HLAR) 253 0.492
505" WESR(SE 20%) 5 \
° Warhr ik (o 8096) 4 434 0.0254
= WIS
5067 g PSS TR B O 357 0.0180
5077 & TS R(440%) 5
3 7 B 4% (5 6096) 3 344 0.0231
WS
508 ISR AR 421 0.0140

D RAMEHENLBRRE, T 1980 F£F 4, REN X 1981 4£7 Ao
) AAFNERAAR, T 1978 £ 6, RERRAXY 1981 £7 A, EABEERARVRGSES5H 50 /4
HEENE RS RIS,

A, A R AL AR L SRR D EMA AR —Fo Modena iRE 31+ A
BEAEN SR, EN B RER K. NE 5 TUEN, AAIAREABLE(100 X°/
AER 300 K/ ABOB T HEBBRBHKENAR MUKEZERAR. BR, KEHHE
He PR EERE X R BB RN T M EMER R K. EENFhEm/MZRMBEES
BARRY Lamporecchio REH, £ AR BEHIER (KR 505, BR<5TE SET B
RAE)GE, TEBSHEDRESBOGIOATRS. LB/ LEHOMEEIRE
EEEMRX (r = 090" )

2. BHURY MR B DAV M AAVLEY DR IR S R
WER, AERIBEFAS OB KE L BT RAZHEEREOZN, —R7ID R
REEEL. MK 2 AIUED, KB Eh R E S BRI R & BIOm/D 28
REMR T DB RESR AR ENEN S ETHREA DI REELS R
WAL SR AR A, Mot Ex B R R R AR, BN 0N T kR
W Bt R MR B W SR B, G TR T BR T O R 5 A B WD

o
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5 kR & mMMEK , Lamporecchio iR %ith + 8 th T HE A 15 e BT B AR A4, 1
BIR 505 T4, 80% BB HIH, ERBEIRENBIAUERITRPHAAFS RO BRI
B, BIREREFBEINES, KEBEIWREASRE— MR, (R
BHRH BT EEANGER T MRERRRER, MEM T 8% 8 s R 6
Ho

ARD T B FRBHBER =K Langmuir JTEAPIRT 100 BAORFER,
BETRIFHE R, RITBARMRMN BT RAIEHFT L IH R, A MR FF iR K E, R
IR B B R BRI AN T B ROk X s IR AL, REF— L. WL, RAI1E
# Lamporecchio IREr IR 4~ AR F &L E/NX Y + (504 X JFT 505 CANS), A ENENR
MAREMRILKEEEAN (BMARSFI% 0—16 umP/g 151 0—120 umP/g 1R
FFIE, i R RII(K 6), ERANMBRBRELEN, EMNMEN K ER AR X BK
E, T HhEEESHELNREI R MK 6 PEILUE S, 248 iR B R(BE A 226
0—16umP/g TIF, 505 CANS +HERIM BEFMKES 504 R EREEAK, HYBRE
TEE R (BN A B4 0—120pumP/g 1), 5043 R L HERM EEAARKRTIK ERKES
To 52ZM%tk,505CANS - BAUM BN T R, i K EHRR M5/, JLF 4 KiR BB
Wt Zz—o KT LLEH L RPHIF MRFFENFRAEIRZREEMBERS
BHEE N, 505 M EFERA S THRFS SR FIEME LY IR, & & #RE TR
FRRUBETEESNKEIREESHBREMEM ERS, SHEN BRREET RS
MG &R MSEREIEN TR, EEWARET, REVBRIENAS, BFHE
B EIRE BRI B T B ES, EKERAEE ATEN T RLESPLUAN
B S W AETR & (S XD 3 F B4R & 8 AERY B 20F 2 —MRIFA IR o

o FENHLREFLNNBANE

Table 6 Variation of parameters in Langmuir’s adsorption isotherm under different
4

phosphate concentrations

BE R R EKRE ERMESREE RIEREK
(um P/g soil) (ug P/g soil) A constant related to the
Phosphate concentration Maximum sorption M bonding energy
0—16 504 505 504 505
201 ‘ 232 0.201 0.214
6—120 253 434 0.492 0.0254
:A\ -3 ]'/B

TERR A IR BE U B A, Langmuir IR 55 IR X HE TR 4730 S B + 388 7 B BR IR I R 4545
fE, FEAREETH TERBATRESXNSH—MAUNKE, SHERTEHTHS
AR, TYRIURHE . RORHE, BOREEDRERA,MERNRE
300ugP/g+ ZEA (NI TR RS 1), BHYAG 15006gP /g (R J7 MIRE L0 , i B R4
BREV KK T B EE 353K 5000pgP/g 1, THZAMBEBHILE, YMABMED 100umP/g
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T, PRE T HEHES IS MABEN 10% 472 95% KA ESWBNLEMER
o, - S T4 O B R AR I PR S RZ B — N A B AR, B LR B 47 & i S e 1 3 %
BRI B R TR RS B R R EARBUENRE) R EARE(RRIES) &
BRANRES RN MERA AR RF -~ TR RN ECLEAFIR L T RERE
Ho

AZEIRHERERE, B T 13— R P, MR K M # I 2 E X BRI 54
Flo BEEEBLAVLLMIME KRS L 5 F BAERREMLC M KRS L, HRHBERK EH
BREREBZ. GHEREIIEN LERBME RN, EX RSN L8 EHAHE,
MOELLE /N, WEEMA TS PAREST HRORBE. LR ALY R BIR R E
BRAEGHEERBNEEN. BRI DERT K, RRAENTRHRED
RN T R 4 &ko

HOLEX TR AN EREE RN, R T EA SN RO ERRTR M, EBY
X8 i R AK 2R T RS R A PR SR SR SR AT R . R DA R XY SRR B &R
FEWT TN BB, EHFARYBIRE A FE—F PR

. #8 % X M
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STUDY ON THE PHOSPHATE RETENTION BY SOILS

Zhu Yinmei
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Summary

The data for phosphate retention of the eighteen surface soil samples in a wide ran-
ge of phosphate concentration (up to 100 pmP /g soil) were all found to be in close agree-
ment with Langmuir, Freundlich and Temkin equations. Their correlation coefficients
(r) were mostly over 0.97. Among these equations the Langmuir adsorption isotherm
seemed to be the best fitting model. The great differences of their phosphate retention
capacity were evidenced by the variations both in their adsorption maxima (M) and
their bonding energy parameters (K). Thus, M varied from around 300 ug P/g soil
(Psammaquent, 504 and Loessial soil 498) to 1500 pg P/g (Lateritic soil, 497). For
the soil of volecanic ash orgin, it even ran up as high as 5000 ug P/g. In terms of
percentage of phosphate added (100 pm P/g soil), the adsorption rates by these soils
correspond to about 10%, 47% and 95% of the added phosphate respectively.

Among various physical and chemical properties of the soils studied, the contents of
clay, as well as the amorphous and ecrystalline free iron and aluminum oxides were
found to be all correlated with the phosphatie retention capacity. In spite of the diver-
sity of the soil samples, the specific surface area of the soil was found to be the most
relevant single attribute which shows the best correlation with the phosphate retention
capacity.

Cultivation practices, fertilizer applications and use of organic refuses exerted some
influences on soil phosphatic retention properties. Seasonal flooding of soil by conver.
ting upland red earth into irrigated rice field is particularly effective in lowering the M
and K values of their phosphate adsorption isotherms.



