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A LAERERBATHERASAKNEFBEHEALER YL, BRBAFHR h ¥ A
i, BEEARFBEREKNE TR pKe=f(T.P)itHAR. HSweeton LR
3, 0 °~300TC pKw EHI{M20.008; 0°~300C, 1—1000bar pKy i H{E
i Marshall AR RE, HHRE XM, FAKR, TS pKw=f(T)pKw=f
(T.p)XBRH HAK,

XA KONRTFR LENRNF GibbsBBE NW

KB BT EpK R KW EEYH¥HFZ —, F.H.Sweeton [ -1 H: ¥ 0 °~
300C KM pK w{iC'°, W.L.Marshall i T AR X B KK M A H:2°. BRH
XTFAROEFRHELAXTHA D =X+ —FHA K,

(1) Dale.F.Taylor (1978)¢?®2

pK, = = (pi++pou-— ti,0)/2.303RT (1)

(2) H.U.Epeunn (1968)C*>

log K ,= —24.5+0.0349 T (2)
(3) Mik&Q1982)C*

log K,=ai+p:T (3)
(4) BE®(1980)C°

log KAT) =log K (T,)+(a—btT™? (4)
(5) F.H.Sweeton (1974)C!)

log K (T)=21.647-4239.4T ' -3.75461n T (5)
(6) FAIFM(1984)C7

pK(T)=A+BInT+CT+DT '+ET™? (6)
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(7 W.B.Holzaptel (1969)C13
log K,= —3.58—3108T ' +(12.4+5.0 p) log p : D)
(8) G.J.Bignold (1971)C"D
Tog K. = =3.8418~3030.2T7'+(12.4+5.0p)logp - =~ (8)
(9) A.S.Quist (1970)¢
log K,= —3.74=3050 T"'+14.8 log p (9)
(10) A.S.Quist (1970)C®>
log K,=—-3.05~30507"'4+16.81logp (10)
(11) W.L.Marshall (1981)¢?>
log Ko=log K,*+K logp (11)

R, oK. =f(G), pK.=f(T) HBEARXIGER T WA KEPAKE pKwit Hs
pK.=f((T.p)iERFE 2, 658 EE T KN 5 EBER = 4N e HE,
FULmERNZRE., B, (1)~QDXTHERTRBLBELBREERR/DI
LR BHERBSY, REZFHIOURGERT, Hit, A CRBAERITERL, B
i pKw=f(T.PYRBUFEAK,

RIMPFRT HO=H"+ OH™ (KRZMN 2 PR TORHBAT.PV)= 0,
T3aGibbs Hifl. RBUAE (L B R AV T RHE A,

AG = 4Gs + j " AVidP
1
AGy= AH y+(da= AS )T = AaT 1n T - % AbT* - %ACT-I

AVEx AV S = AV~ oT®

F, pKAT:P)=4GY/2.303 RT = pK (T .P)+pK¥T.P) (12)
pK AT .P,)=1G3/2.303 RT = A+B1a T+CT+DT '+ LT* (13)
pKUT.Py= AV {(P~1)/2.303 RT =(FT-'~ HT") (P-1) (14)

Q2)~H L HWE L] AH.O=H" + OH kR 12z Sy 2 Bk il .
. A=(Ada-A4S,)/2.303 R= ~20.695, B=—~1a/2.303 R=2.764,

C=- ;ab/z.sos R=10.37x10"%, D=AH,/2.303 R = 4793,

E=- —;—Ac/z.303R= -0.189%x10°,F = AV °/2.303 R= - 0.1167,

H=a/2.303 R=6.6636x 10"*%, m=b-1=6.9693,

R=8.314]. K !-mole™! 5 83.1437 cm®-bar-K~' .mole™!
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A XRBMpK, = (T.PYREGRK K. = f(G), pK.=f(T), pK,=(T.0)%
R WA RE 0 °~300C pKo 3 BRI Sweeton LR MBI PHIMENF (X
1), B(2). (5). UORS, HApKHHEARMEREN., AXHEREN (3)
AU T HFBEEpennn( 2)RK, MH, W(4). (1) RFAEKGEMEmEE. pHOE
HEAOTHE. pHB M DL R Sh KK W B B S B RO 0,

»2 0°-300T, 1-1000barK IN-FRpKwit WKk
Table2 Calculated Value for Water Ion Product pKey Under 0°—300C and

1-1000 bar

coled.by temperature T

equation |
pressure l : 1,
(bar) S0z s | s 100 | 150 200 250 | 300

td .| (D) 14.93813.99513.275/12.71212.265 11.638 11.289 | 11.191 | 11.406
satd-Vapor | (12) :14.93814.00813.27812.70312.252 11.630  11.283 ' 11.125 | 11.109
250 | (11) :14.83 13.90;13.19 12.63 |12.18 | 11.54 ‘11.16 '11.01 | 11.14
| (12) '14.83 |13.91 13.18 {12.61 12.16 | 11.53 | 11.15 | 10.92 | 10.78
b
! )
so0 | (1) |14.72 [13.82 13.11 12.55 [12.10 | 11.45 |11.05 | 10.85 | 10.86
|z ‘14.72 13.81 [13.09 12.52 [12.07 | 11.43 | 11.01 | 10.72 | 10.45
‘ ! | | |
750 0 €D '14.62{13.73413.04§12.48 12.03 | 11.36 110.95 | 10.72 | 10.66
’ (12) '14.61 '13.71 112.99 12.43 11.98 | 11.32  10.88 | 10.52 | 10.12
y ! ‘ ‘ I
1000 (11) 114.53 '13.66 '12.96 12.41 11.96 ' 11.20  10.86 ' 10.60 | 10.50
(12) 14.50 13.61 12.90 12.33 11.88 | 11.22  10.74 10.31 | 9.79

AL pKe= (T .PYHEARMR TFHMBAR, EATFHERARXABERXpK.
T8, FSweeton KR L BE, 0 °~300CpK w XK %0.008; i IX 1 —1000bar,
0 °~300CpKwit H{E B A Marshalllg AR HE (%2 ), FWRTpK.=f(T.p)
X o M EME, Fot, TLIFRHEpK,=f(T), pK.= (T .p)RBAR, i,
Q)R BRAFHERKC6)X; H .

(310 K,/0lnp)r= (—/)1.,—) (310 K ,/8P)x

flOln K,/ P)r=Kf"'=AV}/RT REZHE Y, B pKH(T.P)=_V(P-
1)/2.303RT = - Klog p, 4 A4G3=A,+CTi}tpK (T.P)=A4+DT ' - Klogp 1l
W.B.Holzaptel, G.J.Bignold, A.S.Quistfiy(7)X. (8)x. (9)xX. (10)K,

e AGy=dH +(da- A4S )HT - é_ de:_% AT - éddT‘z,
pK AT .Py)= A+ DT +ET *+FT"%, W

pK (T .P)=pK (T.P)+pKXT.P)=pK (T.Py)- K logp

RAIM.L . Marshalllg (1R, Bt FXRHMpKw=f(T.PYAREYRERIKK
KA EHAEAK,
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A PRACTICAL FORMULA FOR WATER IONIC
PRODUCT ¢K_ ={(T.P)

Fu Peixing

( Zhejiang Institute for Alunite Comprehensive Utilization, Wenzhou)

In this paper an adapted and more practical formula for the water
ionic product pK,=f(T.P) in critical and above-critical zones has been
put forward, which is based on the systematical study no the existing
formulae and on the chemical thermodynamical theory, Compared with
Sweeton’s experimental pK, value under 0—300C, the average deviation
of the pK, value obtained by the adapted formula is 0.008, which is
close to that by Marshall’s formula under 0—300C and 1—1000 bar, From
this formula, other relevant ones for pK,= f(T), pK.=f(T.p) can also
be derived,

Keywords water ionic product chemical thermodynamics Gibbs
free energy thermal capacitance



