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BEJLEX, REV A EERARSEESTNEEMN. EMRMEARERLER
BRLERKE, —RIEDL BN I BRSSP BOERERE 10—30% £45 (FER25E
MBS, 1976), ERBEIF BN, K5 KA FEMER R GRS 2 —
BIHT—EAGAEE, 1960, %5 IN RERR R SRR R DE, R
i Bt HALVEY BEAERO B R 5 R B pe ¥ X iBE M A B AR R FE e A R i
FE3 a1 8E

BREBRELERX, B2t —SFEEPREELHINEENS . A THIEELTEHh
EEHLHEIRE TE, —ESEEAN L MR ER TR ENERRE S —, Bl X
e, BRAT. BMEFETMEENERBEN REEBEIFARRKERE,H/L
RERER: LAXBACHRT LMPNEEHAZ LM oH HER, BRETRAN
B BES RS LR =HARMa S A ER BB FIE(pH <3)(Lindsay et al.,
1959), FrlARS T — A b 4 S0 75 i P i BRI B B A E B R PR &4 5 1 E
ﬁﬂﬁ&ﬁi%ﬁ)‘(v\iﬂxﬁo 2. J&ﬁﬁ:j: CaO-P,0,-H,0 . R,0:,-P,0-H,0 %ﬁqﬂ
A REO &R B X-SHREE (Linday e al., 1962) DIRETHHBEE A9 RF 5T
(Hagin et al., 1962; Weir et al., 1963; Lindsay et al., 1959; Chakravarti et al., 19623
Taylor, 1962), GERMNIX BEAEZE LM HMANFTERN EERRTLSAR TR, XLH
REBNETRLHKT BB L. CEEREE AHBL. SERBKG. BB\ Sk
ZH%S, MXEHEEERONE (Bache, 1963, 1964; Lindsay et al., 1960; Martingly
et al., 1967) X ARMREEERFEEXBAFELEENHRBHETRRKE. 3. 8RLM
ERFRHORTHEEA IS, EROIAUEEISEPOERNLE BN AR
Bt BB RS R X, BERERANBERERTEREIRAEX. 4 X
BEREBREHEREMHONARTAKELSE (RBRERD L8 A BB RE
TWARMBXR), N TEE LRSI AEE k. BUNXRMNBROE R,
STHREBTEENEYE X, inid BETS M AL S0 BR B R 5058, JUE R BB A
AL BALRIR R, I T RSB R R4 T BVEENLH 2RELEN.

ASCHPLL BSREOET 58 RAA AR R A&, B A SO EIE R T R e LA L 1

* AXEWT 1965 £ T HFWEH, AAFER SRR ER. HRTXRT AWM REEET - e
e
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R ARER N ERENEW. RRENRPFNARNXTHRAMOER, HX
BB Z (REH,1979)0

— . KRBT LR PR

LRFTANIRRE LY EEEAMN: 4P, BRELBERRNKB LN,
pH5.7, EHHLK 0.58%; 2. AR L (RE), XR—MEAMREKEL, oH6.7, FHH
B 1.78%; 3. B+ (BE), Rk, pH7.77, EFHLH 0.23%; 4. AT (1D, REH
KUekit, RE&NH, oH5.45; 5. AT JAE (2), AL, RMEKE, oH5.27, SHN
FR1.50%; 6. FELAHER 7. WELH, XA#H LESRNIHENLI AN T RER
RREZL, FE KA, FEARE, pH 25100 5.4 F15.14; 8. ®ie L, TLHRMW,
pH7.205 9. B L, RET THE, pHSA7, B TIMBHBAERTE, DHEIE 28
R, WRAERE, (YL P K REX. &4 LR EHELE Lo

Ca (OH /2 ERYR/ 100% +
? 4;6 8 10 1'2 14 16 18 20 22 24

1 2 3 4 5 6 7 8 9 10 11 12
Ca (OH (4% / 100% 1)

: 1 TR
E Q) HRRSHELIERS; (2)1 B 7 SHEAKEIR, 8 9 SHIKHATER.
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pH UBIE: MAIBH 25 HMEIHE 25CcERSTHE.

BROME: RERHN AAKLAE; REREN AE=tbak, BREE 2%
B IEEBET  RE . JEFBE K259 4700m K 660nmo

EROWE: KA EDTA R HE M, DR R ERRHN, & BB TR=ZCHER
Ko HTHERBWeHBT 12, LIS MAT R EDTA LIBT I- BSBR ST , RS AR
BEEIR . N TRERTIEDN pH E, WA 1 M BIR-EENAZHBRE (pHI12.4)
L P

ERME: KA EDTA FFEHED (Nicuwenbury, 1963), MERBREIERN, A
BLEEH, HBBEHE F FEN,, ERARBIAEIEZ.

BHONE: BEHEBUHELRENE. X TEHILRRSIRE, LLABEKR pH BE 5.0
Efo ’

WFEETTHE: o ARRFTRBNETFIRE, f ARBERAY, s RRBE (o« =
fee)ser REBEHEBRE, k, RF PO, WP MEHEHWH & = out + auror/
anpo, BT B R BAERE L 80 oH MENEERE HPO; Kk HPOY B, &

cp = cupo; + Curor ™= ampo;/fupo; + auror/furors
HULERTMEBIREE o X TRIFHED HPOT HFEE:

aut - f HPO."

- .
as,po; crp frarom
HPOj

fugpor
ERGB ot TTM pH BIBR, fupor B furor BIEEAMMA Kicland ARHE
- (Kielland, 1937), . ZFBENHEFEERMNBHON TRER EXETHEERYK
R,

K; +

. aH+

=, M EERERES pHKX R

WH B LIEMSEH M E R 51 M cHA B X, B X B R TIEE K
IBEERRSROOEE. FHRRERRTHORRERETRAN; FHENR
= METAREERTEENEHERR, ARERRAERER pH XK. AIEN
BAETIRARFHXOTFSRENER, FENRARBUTERERTIE SR
FROZBYHEFRENE . A TH - FHRRENENBORLEXR, RIVET
T TFiR%: RALSERAE, 865 53, AENAKKET pH, R CaCl, B,
HEAN GBS SRR, HAREKREK L LAGEES. E98ILE, &M KHPO, K
P, L 200 HTE P/100 7K AL PIALE L30, B/S EAMNAKE , KL N 50:1, &Y
3 /K JE PR B O IR S B 3, B R R BUE B AV IR EE R pHL, BRRUIEE B LN A RSB 1TBR
BRHOMERS, ARELE 2,
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pH
2 tHEMES oH HRACTHBRHEHHEEFREHES)
Lapt: 2.ARE(RL); 3.ARLEGEL): 4 AMTOM(L); 5. 6M1aM (2);
6. PR 7. AL 8. Hmdt; 9. MBRTA,

Erhgh R ] 2 =Fh ISR, DIFh AT 8 H 5— 2 (18R 4, 5,6, 7), AR TROY
TALE R (EFEHR L, 2, 3), LT PAIE=L (BiEdL 8, 9), F—. ZFHHM
BRMBHORFARAR: £—, TEBRENHNECEFHSNEMN, £ pH6.0 £4, #i
SRIMHIRE, BUX—F pH ATEEAR T BNEBERR/D; pH6.5—7.0 4, 1 HEBHE
BFRALFEE,MALAR RO L AN LK RmEY —WIE R , 458
REFE EANBY, WK EAE BREN, MREBEERFEXRE, GKREAN
PR 38 oH RIS 6 EANH. ¥, ST HNEMBHE BEKES, Ul pH6.0
EA ARG, A BEMRR L, ERBERSNNLELME TR AT 135 HuH#,
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MERERENER RO I EE R MNER 30 BRES, BEHEE 4415, HE
EXRNERR T SATRAHBEANNERER. SERAR ENE#RDT 60 Bk, &
SEHERIMNE KEBENEERRZHTHASHEE LN MR =4ER.

M. LRPEERENRIESERS pH XA

(1) EREEMEEEE (pH3.1—7.8) i, LBEEH# RO
BEREEALRE, RREUAHHEREABREE TR, IIMRE+2EE, BNE
B REEERB N EUN A RERIE, X, BATHET T T iRR:

%1 WeHWRRBAPERADWLEOBE (25°C, FEE—BH)

+ % pH pCa pH;PO, pH — 0.5pCa 0.5pCa + pH,PO,
7.84 3.15 3.78 6.26 5.36
7.60 3.00 3.67 6.10 5.17
B 7.16 2.77 3.12 5.77 4.51
6.37 2.65 2.86 5.04 4.19
¥ 6.17 2.45 2.59 4.94 3.82
5.61 2.39 2.51 4.41 3.71
* 3.59 2.25 3.11 2.46 4.24
2.30 2.19 2.50 1.20 3.59
7.45 3.53 3.24 5.68 5.01
a 6.92 2.95 2.97 5.44 4.45
1 6.10 2.76 2.70 4.72 4.08
5.35 2.63 2.64 4.03 3.96
f 4.21 2.53 2.65 2.94 3.92
: | 3.38 2.48 2.72 2.14 3.96
16 2.52 2.43 2.82 1.30 4.04
2.00 2.24 2.62 0.88 3.74
7.48 3.14 3.60 5.91 5.17
6.66 2.83 3.12 5.24 4.54
n 5.97 2.72 3.14 461 4.50
b A 5.77 2.61 3.17 4.46 4.48
o 4.33 2.52 3.27 3.07 4.53
, 3.89 2.46 3.40 2.66 4.63
* 3.19 2.40 3.49 1.99 4.69
2.65 2.41 2.98 1.44 4.19
7.80 4.02 3.41 5.79 5.42
7.50 3.35 3.19 5.82 4.87
% 6.43 2.90 2.74 4.98 4.19
6.05 2.65 2.72 4.72 4.05
ot 5.80 2.50 2.73 4.55 3.98
5.00 2.37 2.74 3.81 3.93
x 2.75 2.35 2.77 1.57 3.95
2.13 2.36 2.79 0.95 3.97
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HRTWMAEAR VAN (D ABLMAEHE T /MR8 4,85 1037
(Fy-HE 5 ), B100ZF =AMt , 440 0.3859NCa(OH), ¥ 25 BF, &m0,
2.4,6, 8, 10, 15, 25 ZF 0.1NHC|, 885 H I 1500ppm KH,PO, 10 Z F-(F24F 150
BT P/100 1), W MXELEGELUE HE N BATITMARR SN FHE
%, SR DA R HEBHRE pH 284k, A8 T3 B 45 1 B R a0 B AL X 3 W P
TMBET BATAER pH 286 (HEREX BT B A0 = A AR IR pH W REZ] 1.0—1.5),
g, B =AEBE 25 Cc ERETEHE . HNRES,. 2 —BHEWELHERTE
FKHEBRB T o

HREW, 7 pH4.0—78 BERN, WHMREEEEFANTHARETRASET
(I HBABAHEETHHIRT oH < 4.0, B THHIRBT oH <2.7)e ATHN
B REERBBREHITRE, DR
XpBBEENEEDE, RTHE
TEARBFREEMN NGRS 05 MCP
B, BRFITERL, HUBER
(A 3) #RZo }

A& Rh MR 5 5 & A,
£ pH6.0—7.5 HERN (KRYHEATA
IRABL 4.5—6.0) , SLMBE AL 2> FHTEK
LB BRI R TR 0 — B,
B SR X e ot O B BIE R T 4R
WAFEN pH BEN, S LW
fir £8 80 A B B M AT Tk 1L s
BROSHRER B, X RIAZEE pH 5.0
EEA, BTRRLUKICBER _EE
BTN

BREAX I, EREHREA (pH 6.0

4.0t

0.5pCa+pH2PO

3.1—6.0) KL S FARE 2.0—4.5 R R S B
ROTEER, AT A (LARK , T5BA pH X B4 pPH— 0.5pCa
RIEEMAR K. X pH BEN, ” f; ﬁitmmumafmae%\

: P =45 oC .
S B BRI R — SRR A e iy AR

®¥1T, RALBIIBHEERAE
PER B SR P4, M A BRE U TS RAEN, RITEFIUE S, REL M o1 > 3.1, B
MHBHR B ARER EXHARREXNRERNEEIER. RREH, LBLME
pHS.77 B, AL ME BRI A 138 B, XR—MAYRORE, BREX 8
MR SR EE A R A L R RE N SR MR ER. ZEUENRER, R
TR 3 X — E BB R — 5 0o

(2) BEREBEA (pH < 3.1), LMPEEOBEEA:

EERRBRLER D, BF —HESER,BIY pH < 3.1, AR <2.0 K, LMPRBH
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BEE A LA RS, A TH—STRI—BHGEY, FTOTHERR: &BF
MR oH MEEEHE, LREME 1:2 (B + X% 1:4), LBF#E 25C ERESH
B 12 R, RENERR oH WEERRPOARET, HEHBRAREANNE
|ALEEr , RoB Bk O B AN R LA R T % 2, HAANAEaEE, 58
SRR R 2R BRI B 4R %3 RS R LTI 4o

(%pF e +pH2PO+) B (Y4pA) +pH2PO4 )

(34pF e +pH2PO4 )&% {}4pAl+pH2PO¢ )

(3

Al

pH — KpF e, pH— }4pAl

———e— PE{UHAL
————o0 PHIUHEK
———eeme BRIPET

M4

———e BEE

FERHRE

MRS (B SERAHEMMHXR(25C)

ME 4 FTLLE UL MBRBME KT E Y RBRBREEEIKNEGRRN—BRE
4T pH 3 DU L,HEY TEEME 2 UTH—B. X AHNE pH2.5 L

T HEYTERLBEM L5 LT R RENES.

XEEHEREA T AR RS

TR, BB R EEHSBRAREE TR, fLMERDRBELE
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XFFIR T ROEATELHRBMBH. RBYVETELRRENEREZESER
HRFWE(HTHEF4RRE, WHLERRA—BO, TURIEAR 4 TE ¥ ok

%2 pHHTWHRAPERUOBRILCHES (25°C,12 RPHE)

tm | eu | pHpo, | PHO(00Cet -ﬁm Foate| P oFe Lorer [REEAR
] 3 PH,PO, 3 pH,PO, (K)*

5.71 2.22 4.40 3.53 4.20 3.73 - — 23.33

4 4.13 2.11 2.93 3.31 2.69 3.55 2.11 413 | 26.18
3.55 2.08 2.42 3,21 2.13 3.50 1.53 4.10 27.25
3,34 2.15 2.26 3.23 1.98 3.51 1.59 3.90 27.64
* 2.65 2.31 1.60 3.36 1.39 3.57 1.09 3.87 28.90
2.33 2.30 1.31 3.32 1.17 3.46 0.95 3.68 29.13

* 2.18 2.20 1.16 3.22 1.20 - | 3.18 0.88 3.50 28.78
2.05 2.14 1.02 3.17 1.11 3.08 0.80 3.39 28.86

4,17 2.47 2.74 3.90 2.68 3.96 — - 26.60

A 3.50 2.61 2.16 3.95 2.04 4.07 - - 27.98
8 3.05 2.77 1.79 4.03 1.70 4.12 — - 28.71
2.68 2.77 1.46 3.99 1.42 4.03 0.82 4.63 29.18

o 2.40 2.67 1.18 3.91 1.44 3.65 0.80 4.35 28.78
- | 2.22 2.30 0.99 3.53 1.33 3.19 0.65 3.87 28.53
165 2.08 2.22 0.84 3.46 1.22 3.08 0.57 3.73 28.64
2.00 2.18 0.78 3.40 1.17 3.01 0.54 3.64 28.68

4.00 3.36 2.60 4.76 2.60 4.76 - - 27.57

3.47 3.46 2.16 4.77 2.12 4.81 — — 28.54

n 3.18 3.50 1.94 4.74 1.90 4.78 — - 28.97
2 2.93 3.36 1.73 4.56 1.80 4.49 - — 28.99
P 2.73 2.93 1.45 4.21 1.74 3.92 0.84 4.82 28.44
2.54 2.73 1.38 3.89 1.61 3.66 0.75 4.52 28.45

b 2.48 2.59 1.34 3.73 1.60 3.47 0.82 4.25 28.28
2.35 2.48 1.21 3.62 1.49 3.34 0.80 4.03 28.36

5.50 1.97 4.23 3.24 4.10 3.37 — —_ 22.98

4.51 "1.91 3.31 3.11 3.16 3.26 — - 25.03

# 3.26 1.97 2.11 3.12 1.98 3.25 — - 27.28
2.70 2.00 1.55 3.15 1.60 3.10 0.84 3.86 27.91

o 2.33 1.96 1.17 3.12 1.37 2.92 0.70 3.59 28.16
2.11 1.91 0.94 3.08 1.20 2.82 0.59 3.43 28.41

£ 1.97 1.88 0.79 3.06 1.08 2.77 0.50 3.35 28.62
1.78 1.79 0.57 3.00 0.91 2.66 0.34 3.23 28.85

* X[ pH ATHEEKHBEBBERBBME pK = pAl + pH,PO, — 2pH + 28

BREERERNISD R EEM RNl BEEN.
ETEERM ARG ABREAN TR RDEE,BME 4 A% RE , XMe gk 2
BN, BEPARBNRYEEN ZERH. BRIBXREN, CELBBEENEERT
BEF pK = pAl + pH,PO, + 2pOH = pAl + pH,PO, — 2pH + 28 XFT, M7ZE 25°C
K245 28.4—28.55 (Bache, 1963; Mattingly et al., 1967), EJAEHEIERA (F2),

AOBRAE B BE SRR AELE SR o
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ERREL b, MM oH <23, WEEEAT 285 LT, SERERRE—K
Mo X—HWLH— P BB R4 T , B¥ 4RO & AR R R T E M
#o

ANEH—RAREB X, QMRE pK 5 pH FERLER S pH 5 HIER
XA (A 5), WAEBH LM RAMILRRE: BE—E pH EU L, ENBRESR

pk

Ailaiky)

126

127

PH —}4pAl
PH —XpAl

129°

pk

RN

127

pH —¥pAl
(%]
pH—YpAl

5 TEXEREEERERRENLELS HHXER

X, MEX pH ELUT, ERMEXAERIL. XMIAREH, oH HTX—M, ERA
BArEEE oH B3H, pH KTX—&, TEEHBREBEK, THRT oH XEH(AR
A:DE S

BB R/RAR]: RS BB ISR, 41 8 rh He AE A 0 B4, BT 6B A 24 — 840 IR D
LEeRBREEEE Tk BTEELHRENEEESFHBRIBENRRRN, K
LI R B hBH o :
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. WBHOL T BRI B dhst— 2P Fe Lt O 1) B i 8

MERRFE—PRANTIEE, XRBBEEENEIAT. ARREKLN
i, ROXAERILEET TR RROLBHERME (1) Frik. P&k
HEZEZ/NHo EFERALSILKRED . HOFERIITH 3, HERBER (B

%3 EWPEERAPEREFORAS T (L SATKEHER (25C)

B B pH pH,PO, pH—0.5pCa | 0.5pCa + pH,PO,
g 5

T x 7 30 60 7 30 60 7 30 60 7 30 60

7.84 8.00 7.30 | 3.78 4.37 3.72 | 6.26 6.38 5.78 | 5.46 5.99 5.24

7.60 7.15 7.00 | 3.67 4.07 3.56 | 6.10 5.61 5.39 | 5.17 5.61 5.17

B 7.16 7.30 7.00 | 3.12 3.79 3.30 | 5.77 5.93 5.63 | 4.51 S5.16 4.67

6.37 6.82 6.50 | 2.86 3.47 3.03 | 5.04 5.51 5.16 | 4.19 4.78 4.37

* 6.17 6.53 6.35 | 2.59 3.05 2.99 | 4.94 5.28 5.09 | 3.82 4.30 4.25

5.61 6.00 5.40 | 2.51 2.80 2.74 | 4.41 4.79 4.18 | 3.71 4.01 3.9

= 3.59 4.00 3.48 | 3.11 2.59 2.62 | 2.46 2.87 2.34 | 4.24 3.72 3.77

2.30 2.38 2.30 | 2.50 2.86 2.96 | 1.20 1.29 1.18 | 3.60 3.95 4.08

7.48 7.27 6.60 | 3.60 3.68 4.30 | 5.91 5.69 5.02 | 5.17 5.26 5.88

6.66 6.58 6.15 | 3.12 3.40 4.03 | 5.26 5.11 4.67 | 4.54 4.94 5.51

n 5.97 5.75 5.70 | 3.14 3.35 4.17 | 4.61 4.37 4.30 | 4.50 4.73 5.57

) A 5.77 5.90 4.70 | 3.17 3.36 4.31 | 4.46 4.53 3.39 | 4.48 4.73 5.62

o 4.33 4.25 3.83 | 3.27 3.67 4.55 | 3.07 2.98 2.56 | 4.53 4.94 5.82

3.89 3.57 3.46 | 3.40 3.77 4.62 | 2.66 2.34 2.23 | 4.63 5.00 5.85

* 3,19 2.93 2.93 | 3.49 3.79 4.76 | 1.99 1.74 1.74 | 4.69 4.98 5.95

2.65 2.43 2.47 | 2.98 3.35 4.19 | 1.44 1.23 1.26 | 4.19 4.55 5.40

6. 7)o HLBEHARAKRMMBESATUEHRTILA: (1) BRIOBAEEAE pH AR
SIBRZERBR, CHNERE /N (2) WA L BN ARNPHLAEL, BRLE
BERE, THOB TRERILAE T RBEZ. ) BULTREEMZBNERE,.BS 60
KO PHEILRE, AR - B EN TREAED 0.5 M. MHMNBIEBRTET 154
Bk AL, AN T XM EREYRERER B (0.5pCa + pHPO, = 7) (Ulrich,
1961),

FELRRGT, SBBAE—F T ROER TR T RIIER KRR
=95 (pH EEREE R T, B KRR BN BRI\ SR EEHK O REERE
BiER Bk — S B R AR L BT B E A GERERET ), ENRNBRERIK,
BEALER I T Mo R A N R BT B R0 SR A ST RS A R L B Ekp 10k
EREHIT R ME 4 T 0: EHREE TG, BB RE %S0 R Lk
FRANBEREEN. HRLMEFRAR, RRAHEEZERRA. ARLENEE,
HREEZ0 60K, ISR R EEHAKE TRORER, L THEG R LB 8T
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WRRA; IAZCHNEEAZERBARLHRT REER. |

_ e ‘ 05 MCP
0.5
7% o
= I~
£ 4 2% z
£1 ok B3
¥ ']
o (=%
< .
5-
T S R R
PH ~0.5pCa PH—0,5pCa
As FREAMNRNAXLIHREHER EH7 ARNRXMAEL BB
DCPH K{LMAM —_45; OCPRR/\5: DCPH K {LBRR_45; OCP HE/\{5:
HA SXRAKA; MCP BRR—E, HA S E#KA; MCP Hf—45,
x4 EOFRIHORGIEZRERPARBEORINET OIKLMB (25C)
: PKwm(on),H,p0sPM +2pOH + pH,PO,
EERRtHES + : | pH B -
TR OISR WK 6x |(RECEREK
E¥+ 2.30—2.73 29.07 28.83 29.73 29.46
- £.:¥ ) 30.5
BTN 2.43—2.83 28.66 28.74 29.37 30.05
A%+ 2.30—2.73 30.29 30.24 30.32 30.42
RELR%Y" 34.3
TR 2.43—2.83 31.17 31.93 —  33.20

AN, B ALY ERE R
ZELL L0, RATHGIR SN + 30 pH EBE R, MWEE TR m TR

ENERETREANER. FIBNESRERE, RITBBTEILEPZEF
ERFEEEER LY. HTEACSNYEREANERYX, ROETTOTXR: &L
R Jackson 97573k (1958), AE_WHAR AN BB BT ST (SILEAT pH M 7
REE 8.5) L EiEEESR B, RN E L ME#E, ERITHE S

# 5 BIBR, o MNEER BEERENEN, ZREERRERE, THNERR

BEHBORR. WMERENE R R BRFE LIRS L5, & E B E#E
RAUPHLEEREER. HBERGRARTARY T HRESHHEYREERS,
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B, BEEES BERE, KRS EAARK, XUF T B i L E R EREX
(5 78% EAORBAN LT YA = EM.
5 EREEE AN TIREREOEE (R P/100 51)

"33 350

+ iy (EiEmEGE Bt | RESSE ) ELoEs | EE8 i 15 R E B e
% P/1003E1+) (%) 2 4 HE*(%) (%) &R **(%)
aypt 34 0.28 32 6 0.059 12.5 63

7.8 86
17.0 51

0.045
0.028

0.42 30 46
0.46 35 0

BRL(ER) 56
BXRL(ER) 35

r-lglis: K¢ 64 1.80 38 41 0.046 30.0 57
yoAmlie: 1¢)) 81 2.25 45 44 0.127 32.5 60
E 7 | 95 2.30 45 56 0.137 49.0 4
AR N 109 3.10 62 42 0.036 62.0 43
e+ 64 0.35 57 1 0.099 62.0 3

» BEE EEARLERASER LIRS ERFEESE. BRI NERBREEE 2.

ATH—SENEEA LRl BRERDRNE, RIOTBEEHKE&ENR
BT TRE: BFHENTELIERCEMAERNPEBER . BOERELK,
£ ROREERBA 2.5% NELNO, &1, MBEHBN S BHE . TERER BN HE
HINA BRI E P S BEMREBZ.

KELRIHOT € ¥ EEA 8 H 0.2 M (NH)SO,, 2.0M (NH)SO, M 0.5N
NaHCO, 5 RER, 2% /NN G, NEXBHENEHE,

SRR, & 140 BRANECHERMETEESOBREH L 291 B, H4YTE
T 5 Kk E 8% 2080 230, 4 [ BE R BSR L L ME B Iy 154 £, 482 T gl - 151 %
FIH 36.7 f&o TR, EARBORET , FHEALOE BN A ERZTORMIE
R AERERAAFETRE , RARBB KA pH FARTRERGHORERR. HILHERE,
PR SREAIEA B TR TR EREERRAEERE.

T BBNRITRI BN 2B ERNR N EARECGE 6)o Hh 0.2M 2.0

%6 TRHARANIERERCKRRITIERHTRENED

' KR N

R E % pPH

#HRJE pH

2 et (B )

R H#%

0.2M(NH,),S0,
2.0M(NH,),S0,
0.5NNaHCO,

4.63
4.22
8.37

6.80
5.63
8.07

0.19
r0.46
1.38

6.5
15.8
47 .4

M (NH)SO, BEFRIEMNHTLUEERARABERN “BREERH” (Karlson e al,
1940), EfIRRBERMBN R EZ WS ERULEBRBMPE474%2 BT OSSN
NaHCOso ETX—RIEFCHIEHAR L MARBNBRIER (Susuki e al., 1963), BTl
BERZEIA A 75 b SRR B B 7 18 X — T TR X

. WILAE EZKE L BB T

ABRRILE EERY + MhSHARSOBRTE, ROVRIBINTE R LR
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BT R A 40 FKAE L AT TRARE . BT LM BRRENR, BiE
bhaERNEREE, FHLREDBEEEERHRBA, AEIMESTRNRBEENTROBMA

~

iR (EXST/ 5%KL)

Ry +

1

7 6

0.5pCat+pH2POy

5

'
4

8 FRErRIG K 4%

(OMER L INRIERE 3D

o RAHFER: S+ H(REZLHONREX)
BHRERELIE, B85 K. ABIMASBIKRE
4 1.25x10™*M, 2.5 X 10™*M, 5.0 X 10~'M F1
7.5 10~*M [ 0.01M CaCl, I¥#k 50 BT, IRH¥
NG, BT 25c EREDEHIR, REAE
DR B, H1T oH, SR TRENSHIRE
WRE. HRESHTFRESERETEE, R
A KL (pH—0.5pCa) FIBEAL (0.5pCa+pH,PO,),
HHEHENO TR AR, FRRIRER

HRXHR, REIMEE T MR BE TN EBRAL,

X ABALRE A % T A BHR A RTE. 8 2
BRI T REBAIMER . Hfi39 1+
BB TERBAAELER Y. BEKREBABEAL
SRR ERBX AR (E 9.

ME 9 BILURH, 40 Mk LB AR R EERMREBRERUT, RA
DEEESIRRENHRBR/N\SERERZE. RUALABILAKRLROBELARERR

0.5pCa+pH2PO«

1
3

1
4. 5 6 .
pH—0.5pCa

o KIEHHIELEEM™ x AGEHEMRIEN™ 5%, UL
BT E BB B T AR ALK R

B

1) RRETA 40 AR R EIT R IR LR 28 L BN TSRO, it B,
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EHRBEFEH. RIELENAR, REBYREARKA<2.0 A RE, TBlE
MBI A IRAL AT X EE 3.0—6.0 ZIH], K hESHRTTL Rl 1 3rh B Ar 09 3 2 5%
EATHRERMER. XMEEREBES (1963) MARRE N, 1IN IEEERE
(AEAER)BRETERAKBHEEFRNEEAR, MXMIEaBRARREITLIAA
RUBRMBRAERFEEN.

AT UiBA Schofield BEAL REFEMEA KA XML BB AIER, RITKE 1964 &£
BBREHE BDERRO MRS EAER o i, XERES SHERERE
BABENBEARENHEBR LHREHBHR R NARBNSERE, BR Schofidd
B (0.5pCa + pH,PO,) BRABEIEN K EHARE RN BRE IR, A hvI e TR
RR T ERETN B EBEKBLER OB RFE, RELABLAERERFZKRBR
ABREFRORSHRTRG, B E RO AR KB B IS N BE RN
#E—FPH R

N, B =

1. B AL ARA ERARBAFOMEERED, SBHEEA LG, SBAHEB
EHAOBLHET A= QD R M HWNRETHREERMESAT, BER
SHBEE, ERKHERTS; 4T NRHIERE (pH < 3) M (EYTI#RSH
FB7RHY pH), AR SRR . <2) RIHIER . E—RER pH R4 T, LWMREEK
IR BB T HORE ), I LR AL 38, G 5T LR B R A B 138 B

2. MR RO E ARG, ERRE TP E Ew, P EE L E R HREB%
HAFE. BRIMpH <23, TEEHRENBEREHR (pK) K47 285 LT
(25C), BAMENMN B M BERBEBE AR HILHER, LEAIHREN, BN
FRMHRRE SRR BT REBRER LT RRNERE.

3. I B REBEE IR T DR FE B A T E B 2 | 2o
AXBREFHHENIARLKRBRLERBIEACHREREMEN . HEEHBLE 158%
RE P REERE; 2008 0.5N NaHCO, TR, RISt m?ﬁﬁﬁﬁlﬁ'lﬁw
FERI R LB ERRMERE K.

4 TMEEABLTRRENSEER. BELES LR, SRHEES
XU RKERXELE, /AR 8K

5. M 40 ML AR L HRIRNBAES, T AR LIOBEES, KEHARHRE
F5iho BHALRNK RIS BEAS & L 2 (M E— BRI AH S o

£ X I M
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THE MECHANISM OF PHOSPHATE FIXATION AND AVAILABI-
LITY OF PHOSPHORUS AS INTERPRETED BY PHOSPHATE
POTENTIALS OF SOILS

Hoﬁg Shun-shan and Zhu Zu-xiang
(Department of Soils and Agricultural Chemistry, Zhejiang Agricultural University)

Summary

1. A comparison of the solubility diagram of the phosphate compounds in soils
with the measured curves showing the actual relationships between phosphate potentials
and lime potentials and between phosphate potentials and aluminum (or ferrie) hydroxide
potentials reveals that there may exist two mechanisms of phosphate fixation.

(1) Chemieal precipitation: In the near neutral to slightly alkaline range, the
soluble phosphates may combine with calcium to form dicalcium phosphate,
CaHPO.-2H,0 (near neutral soil), and calecium octaphosphate, Ca,H(PO.),-3H.0. But
under strongly acid conditions (pH < 3.1. Such a low pH may be found near the point
of placement of superphosphate), precipitation of phosphates with iron and aluminum
may be expected.

(2) Adsorption (mostly chemi-sorption): In their natural acid range, the high
phosphate fixation capacity of red earths may be ascribed mainly to the presence of the
active adsorption surface of sesquioxides (or their hydroxides).

As the pH value increases, the role of adsorption mechanism tends to decrease.

2. The removal of active sesquioxides from red earths by dithionite and fluoride
treatments resulted in a marked decrease in phosphate fixation capacity. It is evident,
hence, that the high fixation capacity of red earths is primarily due to the abundance
of active sesquioxides. Laboratory studies showed that only about 15.8% of the ses-
quioxides adsorbed phosphorus was salt soluble, while as much as half of the adsorbed
phosphorus was extracted by 0.5 ¥ NaHCO; solution. The results suggest that much of
the phosphorus fixed by acid red earths may still be available to crops for their early
growth,

3. Judging from the change of phosphate potential values, it appears that the main
forms of fixed phosphates under strongly acid conditions are amorphous iron and alu-
minum phosphates (the latter being probably predominant). The chance for the
formation of strengite at the initial stage of fixation seems to be rare.

The solubility product (pK) of amorphous aluminum phosphate as calculated
from its potential values was about 28.5 at 25°C. Owing to its greater solubility than
other forms of aluminum phosphates which may form in the latter stage of fixation,
it would be more available to plants for their early growth even though it is a product
of phosphate fixation in the region of fertilizer placement.

4. Studies on the phosphate potential of 40 paddy soils collected from zhejiang
province showed that their phosphate potentials were mainly controlled by the
adsorbed phosphate. No definite correlation was found between the measured phosphate
potential and the response in the yield of rice to phosphorus fertilization.



