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AXBETTEARL 2 MRE|E IR BOSERM SRREE, SRRWHLRS
Preundlich, Langmuir §] Temkis ZHERRWMITBERYES. LBHAFZNEXRK
ZE{L7E0.931—0.999 2[R, MEABRBEKE (p<0.01), Hph Langmuir SRAERLRHE
HRAYE. .

SR LA BB AR R (X)) BMLTE 172—460pgP/g 2[R, F1I % 347+ 28 ugP/g,
EmE O MNIAFEERMEBSERRA CaCO, SR MNARBEIEHER,

ARTARTBORBERA/NMERN: FE 24>23>21>22, [BRBEAKDMER
A: HWE 23>22>21>24, FNRRBESRHBZALSRBEELR,

BREARARKRE, TN BN SRRKBR T AXMN L REHNE,

RBA FANBHSEE, SRBHMERNSER, IARME, HXAK

PBre L M A0 SE G, £REFHT S EL L BB HLE R
TS BB K B AA AN IR, 55 Bk B AT IR ) — % TR WER (L E TR, FE X
TR MG D LI T+ WEw g T RO — e E R KE,

NASBERMIBEAR LT HNBAORMERRE 70 FRURXEFRLIMMC¥ S5 L
M YE R FRROEETRRS ", 80 FERUKEREX S HBH T —&mE,
(B0 T M 1 3 B AR B A R R e A RB BMET: (1) NPRHEST
BN BB SERXER, Fa T EHER T RRAO— OIS E(Q2) TR
T HEARRE L BN AR SRR A—RRE; (3) BRI SRRM ML
b b3

—. REMPE ik

iRt MyER L, REATERANRERRRRE, RARRERGRENHNET AT 2R
SBHENEERAO S), KE2H0,3,5 M8 SHNMPRERMED(TI0H 1 ), HEWMTHHER
THEFREN 21,2223 124, B LRHBAEEFELERL,

SEREHMLTRITE: B Bache o Williams (1971)" BHMBHE T ERME. FREREAL 30
BERFLHE 13 6,84 5.0000 2,4 A A 250 ml = fgth, RIS MIMA 6.0t molL~'KH,PO,
#CLL pH7 89 0.01m0lL~'KC] RN Y BIH) 0—50ml. 3F 0.02molL'KCl }5 ¥ 2F3 100 ml,
DU — R TREY 0,02, FRAZIDBEIMARSFIY 0,31,62,155,310,465,620,774,929,
1240,1858,2478 Rl 3097uaP/g +, AP ILRAESIER), ERMELH 2 . ME&E CZ-3) WENRSS
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LR 2040 1°C)ELRF 18 NEURBHEN 120 &/ 5), KB RBRETE, BEE 5000
¥/ SHEOHLERL 30 8. ARSI aENE LEBEPHHR,NEPLEEAPHIRE (C)
BRELENESERIRERZETAUHEBHHAR (X)), LIEEHHMIRE C(ueP/ml) XPLIR, BRR
& X(egP/g) Xy LiRfER.

FTRABREXRSE: REXAESVOFERE, FASERKERZANLES (R
PAAEE), 223 /N2 R, R MARMK 100 ml Fedk, LIN/NEE BN - WRBAOEM, REBERR
F 6 K, BrBL2.5000 2, N A 0.5molL'NaHCO, #¥# 50ml. Z£ 20+0.1°C FiR?% 30 i, I5, AN

SR AENEREPOB.NNBRAR. LEPHERBRE (O Yo BR#RE (V) A4

BIREE,

%1 R We—EWLER

Table 1 Some physical and chemical properties ot soil samples used in the experiment

THS BREE HHAED HRHY b ot
Soil sample Depth oM pH" CaCO,% Available P Clay
Ne. (cm) (g/kg) (H,0) (g/kg) (ug/8) (<0.0lmm)
(8/kg)
1 0--20 13.5 8.14 129.8 27.8 578.0
3 0--20 12.8 8.16 130.3 28.8 575.5
5 0 20 12.8 8.29 132.8 34.6 575.5%
7 0—20 11.0 8.05 128.2 4.9 567.5
8 0—20 12.2 8.08 122.6 9.1 504.5
9 0—20 13.0 7.96 133.8 10.4 573.0
10 0—20 11.5 8.05 130.8 14.5 571.0
1 0--20 10.4 8.20 130.1 5.4 561.9
21 0- 20 12.4 8.21 129.0 1.9 522.4
22 20—40 7.1 8.26 127.0 0.4 520.2
23 40—80 5.4 8.30 128.0 0.4 $38.6
24 80120 5.8 8.30 130.4 0.4 590.8

E: 1) BEMAFRE, DpHITE, )4RE, 4) Olsents,SyE ML Eitik,

ZLHER BB

(=) SRARME SRETROYA

MBER T 89 12 D TR B SRR M L (E DRERED, AR E S
(0—3097ugP/g) W, HBMBEEAE LHTLUABERK. Hhs.22 21 SHOBRHE
BN, BBRHE 18R, MINA B AE AR, BRI AR R & 11,9 70 10 S R0 a
BB WA DB, AR SEHN, FEROMAREKR. 7 SEERBERA,ER
¥ X ST AT AN B3NS 8,22 121 S MY ) HE T R 6 I K W B 8K
AEH, FEIRORKREZAZERE N1 55,22 521 %),

A 1 FLUEH, R T MR AR E AT RS, SR MBS TUH=4ERE
o X5 Syers (1981)™ HH HH BM B &5 4RI ERARN =P KRR Y EHX
SRRV 1 KR s M B WAl B, s R REE , R AR A RBNAESME, Bk
FRM B I KRR BERMH R, MRRTE, B RESERRE, BAEIR. £
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O} R A BB BY , f 4R SR, WP RS S B RIK, MR, BEER. & -
BAHTHROMARRS X, FUE LI f 11 KR E H3,.
ERR T B EWE X, TR
AE LT LA SR RET BRU e,
1. Freundlich 83X ; X = aCV* 5

igX = L 1gC + \ga,
n

AP o0 FRBTWMERREHOEE, CH
PR IR EE , X Gk ISR B,
2. Langmuir FER:

C c 4 1
1+KC = ~ x. * kx.’
'ﬁ¢x5cﬁxﬁtﬁ,X.ﬁiaﬁkm

HE, KERTMERTFAER,. eREL

X=X,

ot T i

o 30 % % 120 150 WX B A8 RO K /e

RENMHE (1gP/ml)
Equilibrium concentration of P (1gP/ml)

RTX

3. Temkin FERA: X=—b—-1n AC,

Y L R SR R R
" Fig.l P adsorption isotherm of warped KEP X,,‘X mch‘zﬂ_tﬁ, R%J%‘*ﬁﬁ:

rrigued ot teteed T RHRTRE, 4. 6 HEHXL AR
B
RIE ERSREK T ER, MRRMERT THE, FR0E 2. W& 2 St
ERBEE, SRIEORMEL S =R ABRRYES, HEXANA 09317 —
| 0.999% (p < 0.01) Zifl, WARBEAT. HAI2ALROTIT GEHKE (C)
EABME (X) HP9E, EELDTEER T MREMO=A SRR 54:

(1) IgX = 0.3711gC + 1.85, r = 0.974**; (2) % —2.94 X 107°C + 0.0162,

: r == 0.997**; (3) X = 49.6InC =+ 95.3, r = 0.988**,
H*ﬁ;&ﬁ&aﬁﬂﬁ&i%qu (P < 0.01), BIBLTIIL, R BRI HORK, REXE
BeER L AT 2 R, BB TU AU EZAFRAM R H RMHFIE.

LESHBRHTBROEXABSESRBENERT O IRERL ST ER, KR
R{TTOTHEAERE: (1) HXARY: SIHESHATHRIALEN=ZMERTELY
WERBTHEABN 7= 09721, 7, = 0.9920, 7, = 0.9640, I 7,> 7, > 7o M
BHEXABOENMERE, ER Langmuir TEEK. (2) REMREE (5 BEXH
REEBRBAOSNESHICENREREE () HE(E2), ERRY, B3 S0
Freundlich 77 BRI&HR S E&/Mb, HELHBEL Langmuir HFRMUEAH S HR/Do 12
A ERE=MEBNREREEPHMEFH: S = 173,85 = 11.0,5 ~ 181, X5t
ARHEERBOBUMAR. BT, EHRRAKET, LENBQOBMELLL Lan-
gmuir FENMSERTF, MAMZFTBPRESRBXER b T MK H NS, BT



145

THERINBRRODSHE

X%

3

g—#

.g\z =5 ‘ot = () FEE “(10°0>d) HERTRVRANBLE o

X
L £€96°0 0°911 + omgrog =X | 1°8 1660 PEL10°0 + 0601 X ¥$°T =7 | ¢°€I 1€6°0 L6°1 + 23125870 = x3] 1 £
X
L°st 6¥6°0 £°6L + JUIS°LY = X 8°91 ) 98670 6¥20°0 + D01 X 00°¢ = i) 0°z7 786°0 18°1 + 28119¢°0 = x5 €1
X
€°11 856°0 8°SL 4+ D00 1E =X | €°L £66°0 9010°0 + 2601 X LL*Yy =5 | $°T2 186°0 8271 + 28190870 = X3 [41
X
86 €€6°0 6°L8 4+ DO[L°6L=X |88 686°0 [c-01X67°6+ 001 X L9°y = 5 | T°%1 €L6°0 €8°1 + DB1egz 0 = x 3| 1
X
9°01 066°0 0°91Z 4+ JU[¥"0Ss =X |6°6 666°0 01 XEY"9 + De-01X81"2 = 5| 091 0L6°0 s1°2 + 2310670 = x3 11
X
1°17 196°0 021 + JUIg'Es =X | £°6 766°0 9610°0 + D01 X 8€°z = 7| 772 £66°0 ¥0°z + D21987°0 = x 3| o1
- k_-
€8 v86°0 0°ZIT A+ DUIL IS =X | 0°8 | 86670 |_01X92 1 4 D 01XL£77 =" | 0°01 | 956°0 | <1°7 + 23196770 = X3 6
X
[ 696°0 1"Ls + 001t =X |[9°6 ¥66°0 L110°0 + J¢-01 X 08°¢ =5 | 0711 6¥6°0 69°1 + DB1z15'0 = x 3y 8
J— 3 ) .
0°s7 066°0 6°661 + JUIc ¥ = X ¥9 666°0 l-01X99°T+6-01 X #5°2 = %) 8°LT LL670 vit7 + 2818¢g 0 = x 31 L
X
6°LT L6°0 9°19 4+ JUIL°Es =X | 0°F1 | $66°0 S0£0°0+D6-01 X LL*Z =T | 92 066°0 vl -+ 28111p00 = Xx3) 4
o X I 3
[ Al L£6°0 0°¥y + DUI9°6S = X ¥°81 | 8L6°0 €0¥0° 0+ D-01 X ¥p°7 = 5] 9°¥1 766°0 L9 + D3lLsk 0 = XU €
. X g . Py
9°4LT 796°0 (78S + DUl SE =X | L°S1 | 066°0 ¥9£0°0+ 001 X 19°2 = 7| §°91 $66°0 Wil + O8pZy 0 = X5 !
? "XX x X L
'S obs vy <X 's wid T+ 5 =35 s s o3 4+ 081 T = x 3 N
uorienba wiymaj uonienba sinmIueg vonenba goppunasy u_m_En. 10§
F-4ra ujway, aqg nnwiuey 244 gorpunasg ST
s|apow uonidiospy ¥ =1 M i
suotienba uondiospe 2313 ay1 pue sapdmes {105 jo visp volidiospe g Yl vaamiaq sostiedwop Z epqE]
FSRURLHBERR=SNRENGITHRY <=
4 L] >



146 + . | ¥ i) 29 &

N TR RR L RABRMAFYE, RA Langmuir TEEE S

(Z) MREHBRHE

1R Langmuir TEI BOARBRNA—EMBILESHGR 3DWART HiX TN
HRBRIE. SRR TORKBRE (XD AT 172—45%.¢P/g (8—11 SR Z]A],
P9 347428 ugP/go HPESLMELK, 49/h 3 FY #NRKARWER LT 9%
EXNRE, E—HERRTFY,. REUYBRETHI—EHEN, TN EDt
mo

%3 BRLIBHBH-LEHILERY

Table 3 Some physicochemical parameters ot P adsorption by warped irrigated soil

L) FEAK M B BB BATE R
Soil sample K value aGe* Maximum P adsorbed
No. (ml;ug) (kJ/mol) Xa(ug Plg)
1 0.0716 —18.8 383.3
3 0.0605 —18.4 410.1
5 0.0909 —19.4 360.6
7 0.9531 —25.1 394.0
8 0.497 —-23.5 172.5
9 1.34 -25.9 422.1
10 0.122 —-20.1 419.4
11 0.338 —-22.6 459.4
21 0.492 -23.5 218.9
22 0.450 —-23.3 209.6
23 0.120 -20.0 322.9
24 0.189 -21.2 393.4
Pk B 10.2 —31.4 914.3

*AG® = —RTInK, = —2.4381n(K X 30974)

WP [ B P R B K ERIRM KA E e AG° EHBRIMBEHSHMEE N K
Bo Bl MAIKER, AG® K, RAR MOBRMGEHE, Mot B, AR
TRKER AG EMULB/N, KPHEAHIN: K = 0.394ml/ug, AG® = —21.8kJ/
mol (FRE/M/R), RHAHRBENLERE, MEHEDLER. ERRIS518 K
SRR , MZERT & R B T 72 15 % R R

() EmARTERRHHEF

BEEURGGR T ROREE RESRARB R HNEXRE, SRR, 2410
BARHRS LB (<0.01mm).CaCO, SBFAEHRDBEEHERL, HEAK
(r) 53312 0.897*,0.737** (p < 0.01); M5 pH H.HNRMAKRBERZEHEER
D¥#, XEHTHEERE S BOS Do EH T WERRMRE KM, CCO, HRkH
ROBRAE, BEEER TP & B, RUAET RGNS AR HERIHE, s
FEUTFAEHE FHEEMNZER (0 OH \HCO; %) #iTEArE L, €8 Rw, B
36, IS YBERR R CaCO, ARAREMR LB AXRHAROXBE T,

(@) ARTTFALEHBRH SRENHEERT
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RIEREN, SRIMFEROBSET—E2E LB R T K. B4 BEiom
A RS SR R R 4R LA 2,

| A 2 R DIEH, BAME T RNERRKRMAROr BEA EE—5
B o % BRI B J ke 35 10 R R 1 B BB Ko
BRSERTEHESSRBMMEIR
Bz a—ReN, B4 AT A R R
05y B 8 i R 0,

MWEig Ly, HTRHBNEER
R, B U O 5 R M AR A 2 B
T ERBRHARKRSEREE (F
D—#IF RS & ELER, R
#MSERBHELTIR=EAREY
Xik: B8 1 KBbthaBRX, md
AR RIEAYE R OB & # R T L S L
¥ 8 1 KRR SRR, £44 Bauibbrium concentmtion of P
B AV M R AR T 3 & B2 M e W
184 Eﬁ)@ﬁﬁﬁ&lﬂﬂﬂ%#ﬁﬁ&@@ Fig. 2 P desorption isotherm ot warped
B e AR A R R W, A ireigated soil
9 7T B2 S AR A R BB B AR o

WE 1 R ES, BRI HERE L RORE BRI/ MRKRY: 24> 23>
21 > 22, HHP21R22S BB EE R, BB AL, ZROTHER IR TER
B, B EBEE S XN B KL RT CaCO, & B7E 0—40 cm HBEKND BN
FEko

B 2 T L, MR HEAE L ROREREANMERY: 24> 23> 22> 21, X
ERBROECEX RN, ERE—SZABRLARLERKBR G, BR
B R AR AT B TRE B B AU, AR BIR Ao

BRI TEROFPRHE () SHEHBRE () ZANXALERYS, TUEH,®
MRERESEHBRZAZHAHEBENERTIMEE, B y=tr+4, X5BETSH
RRLER—B, H HMEINN 6 BRIA/NT K B 3R H M A A0RE BB T 5 19— 18
R MRS b B3R5, HA/IMERA: 2223 > 21 > 24,

BEAMBRER(ERESRB R %)RE, 21,22, 23 7 24 B R AATHRR RS 5
Nz 45.4.49.4.51.2 R 44.2%, X5 LR b T REEE—5, SN, B L3
AR LERRHEOE N FRNMRRAY: 23> 22> 21> 24, HOE 4 Q4 SR)BR
RATFHE=ZR, BMEHREIR/N XEXEYEEEESBATRTCZES %,

(R) REVEHEARTRLBARHR

Fox A1 Kamprath F 1970 fEFF5TH 84 TIX—[@EY, 1IN T IWOERE AR
ERRE L MERTROTREE, MEARS—AEREN L MERREEEROR
HIARN OB RAER, S BIIKROWR, EBLMBRDERBREBERBE 02
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pgml™ B, BHREKMGERKBUTARE KRN 92—98% (MBLGKNRIER
RBo MTNEE—FEHBMEY 0.3 pgml™, KE¥H 0.6—0.7 pgml™, KR4 0.1
wgul™o EFREAH-EMRARESE—F" TREBSERWRRIARH#
MARFTBEI P HERARREOBE, FeEEEHE LIAHRE—RRENTER
BIIMA I, MR RE— 377 35t 28 i T R T 48 s ) O 38 I ko

B4 WOMBRERSTHR > ENENSE

Table 4 Correlstion coefficients between the desorbed P amount and adsorbed P amount

t+ B B EIVEp T HXRHE (D
Soil sample No. Regression equation Correlation coefficients
21 y = 0.509x — 6.15 0.954%*
22 y=0.572x — 7.94 0.939%*
23 y=0.570x — 7.64 0.980**
24 y = 0.467x — 2.35 0.986%*

* X-Rpk (pg Ple) y-MEHE (pg P/g).
¢ BREAKRBEAE (p<0.01),

ﬁﬁﬁtiﬂ#ﬂ.xﬁmMAﬁ (Y) S5HEBIANTEEEREIREKE (C) ¥, H
Langmuir SREXGE, SHIRE —}% ~—2.43 X 107°C + 0.0190(r = 0.807%, n = 12),

ERIKZF] 0.3 pgml™ PHFEBRKE, RABHBIMARY 15.7 ugP/g; HEKEF 0.1
pgml™ VHBBBHIKE, WNARY 5.2 xgP/eo

BREBNARTRESHERRLL667m' LiIFE T8 15 TAFT, BEUE PO,
12% W HEET, U ERENMARSBIHEY T EEd #ERES 45 AN 15 AT, 7F
RN TEM PO, 5.4 AR 1.8 A XFA MRS BT F X /& ROk B
mZKSF"“‘ﬁo

2 F X MW
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A PRELIMINARY STUDY ON PHOSPHATE ADSORPTION
BY WARPED IRRIGATED SOIL IN NINGXIA

He Wenshou
(Ningxia Agriculiural College, 750105)

Summary

The present paper deals with the characreristics of isothermal phosphate adsorption and de-
sorption of warped irrigated soil collected from Yinchuan Plain in Ningxia. The data of iso-
thermal phosphate adsorption of the twelve soil samples tested in a wide range of phosphorus
concentration (up to 3097 ug P/g) were all found to be in close agreement with the Freundlich,
Langmuir and Temkin equations. Their correlation coefficients (r) ranged from 0.931 to
0.999, with a very significant level (P<0.01). Among these equations the Langmuir adsorption
isotherm seems to be the best fitting model.

The P adsorption maxima of the soil samples tested as estimated by the Langmuir equation
varied from 172 to 460 ug P/g. Their average was approximately 347 +28 ug P/g. The rela-
tionships between the P adsorption maxima and some soil properties have been examined by sim-
ple linear regression analyses. Results have showed that P adsorption maxima were in fairly sig-
nificant direct correlations (P <<0.01) to the contents of physical clay and CaCOs in warped irri-
gated soil.

According to the experimental data in the paper, the isothermal phosphate adsorption cur-
ves of soils could be used for predicting the requirement of phosphorus fertilizer for soils.

Key words  Phosphate adsorption and desorption. Isothermal adsorption curve, Adsorp-
tion isotherm, Phosphate adsorption maximum, Correlation coefficient.



