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Table 1 Some basic properties of the samples

= ; * ; " i
JRERS s vhre mee | EEB | AR bl RARER
code names (Fez 196D (ALO,%) | (5i0,%) (%) qu (lymollg)
FeaEm (L) 11.4 0.34 14.4 8.94 0.4 T8 69.0
Kk (V) 12.9 4,84 18.4 8.68 4.5 2070 994
HHA (KD - 4.87 1.57 87.2 10.0
=KBE (G) 40.3 - ofw- 238 1691
EEBREBE (Ax-s) 15.5 38,4 4588 [ 402
T (Are) 59.2 . 75.6 753 1122

* SR EEERL 0.5mol /1 NaOH &I 5 4 $liREK.

BB RIAR R B S & B AR & (FE LR KR 25 0258, SIS F 51,008, Hps B4 0. 108,
BB KA 25ml), 75 25°C fEIR TR 2 /NG, 467 8 48 /N LU 45, /5 20040 B8, Wi B 5
B E. ZBE RN AR E (pmol/g) , BHFALL 95% CE ISR KGR 25m1),0
BRI, N AN REE B, AR RTORE .
BRI E SR WP BHR ERX A 2T HE ENE Langmuir 5

C C

Y w @
Ky AW E (pmol/e),C XA FH# B B (umoll™ ), M Dy 5 KIRH B (My) K % Y 5Ciy
MK 19% BEKE, i My SLWABE NRFEMaEELTFEN 109+13%, My EHRX
EIAE L, D%,

(2) BHOMRR B IREELE RS, 280inA pH7.08, 0.0tmolL™NaF #iif& 25ml, )
MR AR e Bl BE e P R BRI IR B TN B R ARIR B (pmol/g)o AN, WS B4 IR
PH {&,

(3) pH X B IR Y R ﬁﬂ*%‘lJHx‘m‘ﬂl"E(l 00g), FELZLEEAI ALK MR (ER 0. 50OUK=
KA, TERERENEELEMLEGEH 0.102)% 5 &, BinA pH 6.0 SEE 4.0pmol/ml
KH,PO, 7Kk 25ml, [ LW (1DIAE . E WA EE . MEEL0H B, WERPER T OBE, TER&
BRERIIR I B, BRI ERME R R FE#E, ANAEAEOEP S FINA 0.1mlL7KCl 3
i 25ml(pH 4354 3.09,5.00,6.55,9.69 F1 12.05),3R % 2 /NEF(25°C 1EIR), F 4T 48 /NN, B35
BRE EERTE, MERERENEEREDREBOREE. BN, NEEREH KK oH
{Eo

(4) Z KRR BB IR M0 SRR ZKE AN BRI F N 2 AR T M R O i,
BT 5 B 70 FA B A (R 32 40 S BLGE B A AR s o REE ISR (BB R A B O B . BRI, %
R AENZEERN. ALRREL ZREGKER T, HEE &4 HPOT-F-0H™ BF[HKZ
2, B BB TE R TEIE BT B M B S 0 BK  A H R T T B0, 7 B8 AR SRR B 3L % e SF R B AV SR
RHER AT ER A&,

FEE: BERQOMOT B =KEA R, B EE DS E s Ra (B s D2 G, B
WAEROE PR M 95% TEBEISRIFE F- BT, RS RE N 25al §Y 0.01molL™ NaOH 2k, F
i OH™ BT R = KB ERTE M B TEE Fo &HERLER0),
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% 2 213080 & BRI 310 = (5, KL HIARAG % jzgg—z WA, BA BB

it RME ¢ R r ERSRARKE & D RO BUE B BT ROARE R, H%
FEA B4 —0.980(p < 0.001) F1 0.920(p < 0.01), fil215K4% ¢ EF Langmuir 57
KWKEE DZABRET —ERHERE (r = 0745,p < 0.1), HI3INMKEIE Y
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Table 2 The equations for the desorption curves
P Y y=a+b-x[2] y=K- [3]
Semples " r 3 b r lEx1073| &

rea (L) 6 0.923%* —45.8 1.35 0.971%* 0.4 2.74
kL (V) 8 0.986%%* —14.7 0.174  10.982(n = 7)%**+| 0.3 2.01
BB E(KL) 5 0.870m —17.% 2.65 0.926% 0.2 | 4.65
=KEES 8 0.995%%% —18.4 0.268  [0.998%%* 93 1.14
EREHERE (A s) 8 0.911%%* 5.0 0.594  [0.971%%% 298 1.14
TETEEALE(Ape) 8 0.993%kx —44.6 0.402  [0,998%%* 35 1.34

* xoy 53 I A BERIIRM BRI E (pmole/g),

“¥7 P0.05, “**P PD.01, “H¥k? Pc0,001 (FRD,
Ao HBITAAARLREHA T HORKEZEZRITERFS, THERTESR
1 » B b B W] 1 D4 FE A IR B A5 R AR I A 7 AU TR o

BB E SN ENE S BRIRRE 8, AR R B R A B AR R AR 5
BETe K3 AZNNMER 5B ERER, LB, BRESPHFEHENDS
WA AR, 5 2RI MA KA E L e B SR AL ik b, - XATRERR A B M4
FEM e & BREYBREE A Z B T S Ay BT » (5L 378 b i 0 B A1 T K L AR A K
R LS BTN S R AR H R, ANHTERA, X—FHECRE SH)5% 2
B o EZREHAREMR r = 0.905(p < 0.05) ;{H 525 th RE RO 5 2B (R 3“4 11"
fTREZEA S s HEBEKERIERER (r = 0936, < 0.01), thib, 5 3]
DI B0 B AR AR BN 4 R 5 2 LS AR B K » & BORE S e » TR IL 28 b /N s T
BEMEAENET=KE45, W ELERYRAS MRS BRI IEFREL
HRo

®3 FRHERRESHEHERERL

Table 3 The variation of the desorption percentage of samples

=] . e -

Saffg'fegﬁme No. ﬁ—%%ﬁlples Variat%zoq]l;E range X187 §%{jﬂ§k
FeaE(L) 6 28.8—79.6 55.0+18.8 0.34
kg 4:(V) 8 0-—-16.6 9.436.1 0.96
i E(KD) 5 32.0—-97.0 66.1427.7 0.42
=ZKEBEG) 8 17.9—27.2 23.04-3.1 0.13
TEMREE(A L s) 8 39.3—80.5 60.5+13.6 0.22
TEBEMG(Ar) 8 18.3—36.8 29.246.9 0.24

(=) pH WBEBELTE

R AR AR oH FIRER A REER ML A B T S R T A AR A

» FHIL WA R Ay

o BHINGpH S, SRR ERIEE ", RAITNHRER SHEMUGE4), &
WE 25 R 5T pHL MO RS L BRI B i 23, R DIBERO MRS R R 1 AE OH S i
T RO R 1 2R BA B P AR 2 RO I R rh R AR B AT R AU X Hto
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Table 4 Effect of pH on the phosphate desorption (25°C)

0.1mol/l KCI B ENEK
Bk P T & Solution after desorption with b ]ﬁ?})iﬁfg
Samples adsorbed 0.1 mol/] KCI P desorbed percentage
(pmol/g) (pmol/g)
(%)
pH apH
4,90 +1.81 16.0 23.4
6.77 +1.77 19.6 28.6
ﬁig%@ 68.4 6.80 +0.25 19.6 28.6
7.08 —2.61 20.2 29.5
11.8 —0.22 : 66.1 96.6
7.55 +4.46 15.0 4.84
7.69 +2.69 17.3 5.56
k(L“J))Ei 31 7.69 +1.14 18.7 6.01
7.70 —1.99 19.3 6.20
10.9 —1.10 118 37.9
3,72 ‘ +0.63 1.39 13.9
5,89, +0.89 0.81 8.1
b3 10.0 6.17 —0.38 0.39 3.9
6.35 —3.34 0.47 4.7
1.8 —0.22 10.3 103
3.94 +0.85 21.7 2.43
. 4,34 —0.66 5.35 0.60
:(ﬂéf)g'a 894 4.46. —~2.09 4.28 0.48
4.60 -5.09 3.60 0.40
10.6 —~1.48 682 76.3
6.07 47.98 9.6 6.08
6.65 +1.65 9.8 6.20
famﬁﬁgﬁ 158 6.84 +0.29 11.3 7.15
PRy
6.94 —2.75 22.6 14.3
o117 —0.36 172 109
5.15 +2.06 o 4.27 0.66
6.61 +1.61 21.9 3.40
fi&féﬁ)ﬂﬁﬁ 645 6.72 +0.17 20.0 3.10
" ‘ 6.96 —2.73 22.6 3,50
11.8 ~0.22 476 73.8

IR 4 R T L], 4 R AR A S pHL 26 10 DL R, BRAORRIL Lk BERT B £
WRE 1—2 MREHROMIN, Hrh R0 8 Hie AL B R LB LT 2R,
T BT =K EE BRI E HBOIRE 75% 24, KRR EREAR.
X—RRENRE OH” 2 EMBRERRNEZ AL, B 5 pH FHRRRRTHRE
o YUMRRKRM o BHE TR pKs B, BORMHAOBERBLE T L IE AL PO AR
B, AEREFERM TR BN, kR ol > 10, BREREHETORELE
F%s PO BT BAER, BT R AR RERNREZ — 4, RITNNE oH EIR
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pK, i, IR & W Rt TR B — AR & BREANERIES,.

SKEATES AERRAR oH ISR, BT E i D, B & E
LRGSR AAEESZ Y, S ZKEANERE% pH £HETRGEH X E 8
B B A Ko

$hoh, % 4 B9 ApH EFR AT KA oH A —IE 5 E, Rl ApH = 0 WHER KR pH
o MWK pH /INTF AN, BHRRSIEAR pH EAMNERE, FHERERR AR
AR, OH ™ BRI e T % M W AU BR B T BB B 0T 7 TR T S {E I, BRI 5 1
hZ pH THERERN, 2B TR RN #RERRTFEAYZMMARRERRRE
554 G oH U (55, P B —TE RAZEIE S oH DI E&EET , BRI
S RGRERTERERNEE ol RN B, 183k 4,01 AcH X AR EH%E & oH
EEI BT BB R WA, EAR LI S NG SR oH B KIIIR L AR 9 7.7, To E T REBR B4
pH6.9, FELLIEERRCY pHE.8, LEERE A pH67, RIS AN pH6.1, =KEBAEA
pH4.2, W pH SRR E 2 AREEER, BTNy kR0, Kz
MERFTH—FT R

FR5 BERREMBERTYEoH ¥Mm

Table 5 Effect of P desorbed on the pH of equilibrium solution
after desorption

R . BB FEE Range y=a+ b.x
By (pmol/g) -
Samples n P desorbed () pH(y) a bx 1073 r
FRaE 7 0—53.9 9.25—7.75 9.31 —29 —0.990%%*
@ |
KR+ 9 0—93.9 9.30—8.,33 | 9.14 | —8.2 | —0.936%**
QD) ‘
T EFH RS 9 0—198 8.86—7.93 8.73 —4.6 —0.975%**
(Aars)
B A 9 | 0—375 8.20—7.05 | 8.09 | —3,0 | —0.960%**
(AFe)

(2) FF I OH BEFHM=/KEEF TR ELBER

F~f1 OH™ BEr#2te BB =an TR mEERMA NRAE, T=KEE5
R F E-FERN, AN ZEETERNRAZITER N, Eib, BRIOIFTT =k
HAN PR ESFRAYIREGE 6), BEMNBIRER RIS, BITREHLE
FEXFHFREE R,

FOGERFY, ZAKBELIRMENB AR P MO BT HABEMHR X 62% & 92%,
HEMERHWESZEREEX XA F BETREH#E, O BTHEHBER
FlxORMHEN BTN E@BRARTATASTEER:

F-ETRIR#HE: y(1) = 027x — 18.2,r = 0.995***,n = §;

OH™ ETFREHE: y(2) = 0.52x + 52.8,r = 0.975%** 5 = 6;

FIREBEE: l8y(3) =a + bx,r = 0.968%** 5 =8,
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Table 6 The adsorption and continuous

) (A) 150.01mol/] NaF % E8/E
AU PRI B Desorption with 0.01mol/1 NaF (1:250)
Initial P
adsorbed P desorbed Desorption F adsorbed Total F and P
1 perentage
(2 T (2)/(1)K 100 (3 C)]
122 21.8 17.9% 789 867
240 50.0 20.8 1250 1390
482 96.8 20.1 1342 1630
704 163 23.9 1289 1657
894 230 25.7 1250 1684
1314 313 23.8 1092 1780
1504 371 24.6 1039 1801
1589 ! 432 27.2 974 1699
‘ ‘ 1708468
(n=6)

Note: () = ((1) = (2)) + ((3) — £2)0:(7) = (1) — (2) = (573(8) = (3) — (6).

The unit for adsorption, desorption and the residual of phosphate and F~! is pmol/g.
XFPRRE R AT IR ZRAWRA RIS, FERBEME, Tk OH &
FEHROBREE y(2) 58 F BFRRERENEHRHE o) 2, LERBENE
LB IEFHE: y(2) = 38 4 0.71xy,, » = 0.980%*%* 4 = 8,

WX TR 6 T b EAIF/NR o BEIER S, LR H OH™ BT BB AL
WH F~ BT 4. ME 6 halif 5285 Ol i F~ P Bl E S HERHE, 4
B4 58% 8% R123% £3%, ifiH OH™ REAIR R F- 8 B aAm % i i M s
B, W REIER] OH” B P BB RENET F- 8%, B4 F flOH BT EEMRK
R R 8—38% BRI EIL, WA LI, SR EA BRI, B/OFER
T & 1 R D F1 W PR A » R TP o L T2 2t R OO O B ) 5 T 08 A s e e
W (L B P RO BB 4 M AT R DA S T i T e 252k, U F-OH™ SE4ER IR
BT 42— R K S BRI A0 T 25 (BB R s A (0 SE B 07 BORIB A B 3o

Bk, B L S KEE S F BT 2 A s AN 5 LR AR H R R K
B, B R P~ B FIOW M. Mg 6 AL, R BB RN E AT 240mol /g, F~ i
T MR (OB IA R BRI B (o) BN 92D (v = 1518 — 0.33x, 7 = —0.992), %
£ INT 240umol /g B, 46T = /KB B A0SR R X, 5 UR BN OB R AR BT 8 LA B,
B2 2 2, Hove FTH AUTE 3 BAR LM N IR A A, X T R R S B I T A BRI
5T P~ W E SR E AT ENERSZ — WE 6 REDIREE RIE)/ (B
W MR ) B BE AR L, 76 R A RN - kT 240 ol /g B, B97E 14 DU R, WA A B
WHEERD 122 F 240 pmol/g I, B 4 B2 36 1 25, X 4 T T HHHERE.

TEARLRP , S/ 48755 NaF % IR0 LL BRI R20Y, NaF [prs o2 588 , =Kk 48
Ax P BT ROR M RH 2 EE 789—1342 pmol /g ZAI(FE 6)0 KERAZKEHEWN
W BB T A, ML A A BB RIR T SRS, HLSRT P ST RS
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(GIERARR A ALy umol/g, 25°C, 11 250)

desorption of phosphate on gibbsite surface

(BYZ(AYL B GRS 0.0lmol/l N2OH T | (A RBLBEHERE
Desorption with 0.01MNaOH after (A) Residual after (A) + (B)
P desorbed F desorbed Desorption % Phosphate P! Total
(5 > P F )] (8 (7) +(8)
53.9 331 44,2 42.0 46.3 458 504
148 452 61.7 36.2 42.0 798 840
316 470 65.6 35.0 69.0 872 941
468 436 66.5 33.8 68.0 853 921
585 402 65.4 32.2 79.0 848 927
811 358 61.7 32.8 190 734 924
810 331 53.8 31.8 322 708 1008
770 319 48.4 32.8 387 655 1042
960452
(n=6)

SHEAERNEBE ZAM A MRE=KEARE S RE HPO;-F~ BALK S # AT
MIALER SN, R B2 T U B B MR R E BRI FT W T (B R TN A
36, A B o R T (A B BRI SRR pemol R B N W05k 6 HARFUR, 4
RIRBR N ERT 240 pmol/g Y, WHEEEF)TE 1630~ 1801 pmol/g Z[H], F ¥4
1708 +68 (n = 6), BRAIM 0.04,FFFE R, S=EKBANBARARKEEM,)
1691 pmol/g(k DELER, IR H ZAERM KBTS ZIE, ZAKB LAWK FBR
FEBEWEHA M EN101% 4%, FHE, %6 DBRRBH, BEBRBCEAELRLF M
OH™ BT B 25, H A MBS R, SEABBME KT 240 pmol/ght,
#129 960 252 pmol/g, WRAEY 0.05,REET, RAFMHRENYHAREFESKEA
FHEPBERATNAY, WA EME =/ KEARERES X T HFEE . SoE4
Froney oH SEERIRE 2 AR, BN ERL R &M T, Rk OH™ fil F~ BT H%
BRI A E T GR 6 (D)D) W TR LB SBITie AUk B AE S FE. Hik,
FIF FT-OH™ B BEER IR 2L X 43 45 4 4 vp W] 25 AL 3R T T IR R 10 B B MR AR B
WAL AN E, R EESE— ST RN,

B % X W
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DESORPTION CHARACTERISTICS OF PHOSPHATE ON
VARIABLE-CHARGE SURFACE IN SOILS

Wang Jianlin and Chen Jiafang

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

The desorption of phosphate determines the transformation and translocation of phospho-
rus in soils, and affects the P nutrition of soils and the environmental effect of phosphorus.
Accordingly, it is of great importance to study the desorption characteristics of phosphate. In
the present study laterite (L), volcanic ash soil (V), kaolinite (K!) and synthetic amorphous
aluminum silicate (Aars), amorphous iron oxide (Ag.)and gibbsite (G) were used
investigate the desorption characteristics of phosphate on the variable-charge surface in soils.
The results showed that the phosphate desorbed by 0.01 molL.™! NaF (pH 7.08) was determined
by phosphate adsorbed previously, and the relationship between them could be well described

to

by using linear and exponential equations. The average desorption percentages were shown
K1(66%) > A a1_s: (60%) >L(55%) » Ar."29%) >G(23%) » V(9%). The variation
degree of desorption percentage was related to the constituents of samples.

The phosphate desorption was determined by the pH of desorption solution which could
affect the proton dissociation of phosphate and the surface charges of colloids. The phosphate
desorption increased consistently with the initial pH(pHi) of desorbent except that for the
kaolinite and gibbsite it decreased at first and then increased. The pH of equilibrium de-
sorption solution (pHe) firstly showed an increase and then followed by a decrease. When
the ApH, the difference of pHe and pHi, was equal to zero, the pH of desorption solution

as follows:

was affected by the surface characteristics of minerals. The critical pH for the samples was
V(7.7)> A0 5> (6.9)>L(6.8)>> A (6.7)>KI1(6.1)>G(4.2).

Using F~ and OH" to desorb continuously the phosphate adsorbed by gibbsite, we found
that the desorption percentage of phosphate by F~ and OH- was 62%—92%. The phosphate
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desorbed by F-, the phosphate desorbed by OH~ and the residual phosphate adsorption was
significantly positively correlated to phosphate adsorption. The phosphate desorbed by OH~
was more than that by F~, and their average desorption percentages were 58%+8%  and
23% +£3% respectively: At the same time when F~ desorbed the phosphate adsorbed, F~ was
adsorbed to the gibbsite surface, and the F~ adsorbed was negatively correlated with the
phosphate adsorbed. The sum of adsorption or residual of phosphate and F~ on the gibbsite
surface varied unconspicuously, which indicated that phosphate and F~ could compete com-
pensate each other’s surface adsorption sites, The undesorbed phosphate and F~ might exist in
a form of aluminum phosphate precipitate or cryolite on the gibbsite surface. Therefore, it
seems important to distinguish the adsorption from the precipitation of the phosphate retained
on the variable-charge surface in soils by using F~ and OH~ to desorb the adsorbed phosphate

continuously.
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