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WARFHTHRREEE AU T ARBETRIE:
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KRN ZEREEW log K, EHE CHERI301, S % Debye-Hickel #4&, AZ’=2Z!—3v,;Z%,
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FFHEE

B AB
¥ K; ’
B, X 4B
BI’ A tid
(B2%) B
Bl" AB’/I
)

& 9« /J4l, log Ku(IV)-log Kr(IV) PAR log K7 (IV)-log Ky (IV) [HIRZBHRR,
HMEEZRSHH 0.957 1 0.967, B 96 FRx Fe(D)—Sc(I) F Cr(I)—Y (1) 4k
ZH) LFER, FXABKSH% 0.993 R 0.977 B 9¢ FR Zn (1I)—Ba(Il) F1 Co(Il)—
Mn(Il) &% LFER, X ZABS R 0.987 F1 0.996, B 9d ERHMATLE Eu am—
Gd(III) k&M LFER, XA R = 0.999, EEEZRAE LFER 3% 3 g, HES3
w40, ‘
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%3 BATPRERLBTESIERNRCEECNESERENELRN (R)
| Q)
La \ Ba Mn | Fe Co Ni Cu Zn | Pb Ccd
Ce 0.998 \ 0.996|0.988|0.988|0.984|0.9490.987(0.959/0.995| Ba
Pr 0.9990.999 \ 0.996|0.9960.994]0.969(0.995|0.978{0.998| Mn
Nd  ]0.998]0.999(0.999 \ 0.9980.998|0.985[0.999|0.990|0.994| Fe
Sm  |0.998]0.999]0.999]0.999 \ 0.999]0.986(0.999|0.991 [0.996| co
Eu  |0.998]0.999]0.999|0.999|0.999 \ 0.988(0.999]0.993(0.995| Ni
Gd  {0.996/0.999]0.999]0.999|0.9990.999 \ 0.987(0.998{0.970} Cu
Tb [ 0.997[0.999(0.999(0.999(0.9990.9990.999 \ 0.991{0.995| Za
Dy  10.997]0.999]0.999]0.999|0.999]0.999]0.9990.999 \ 0.978| Pb
Ho  {0.996(0.999]0.999]0.999|0.9990.999]0.9990.999]0.999 \ cd
Er 0.995 | 0.999|0.998 | 0.9990.999|0.9990.999]0.999{0.999| 0. 999 \
Tm  |0.9960.999{0.998|0.999]0.999]0.9990.999]0.999|0.999|0.999|0.999 \
Yb  [0.993]0.998]0.997|0.997|0.998|0.998]0.999|0.998 |0.999]0.999 | 0.999|0.999
Lu  |0.991/0.997[0.9960.996(0.997 |0.997|0.998 | 0.998 | 0.998 | 0.998|0.998 [ 0.998 | 0.999
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
(a)
F3 &0
@
Sc(11I) U | ™™ | B | zt
crqu) |0.986 \ 0.957/0.999/0.997{ U
Fe(TlI) |0.993]0.985 \ 0.9670.967| Th
Y |0.968|0.977 |0.943 \ 0.995| Hf
Ga(ur) | 0.994]0.997 | 0.999 | 0. 953 \ Zr
InCur) {0.97910.975]0.968|0.992{0.973 \
" Sc Cr Fe Y Ga In

@
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KA ENBSTHEBSHE; CAHRNEMSEGI, B 3 BIRIR Lewis BRI W

(19)
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logK4p=E4Es+ C,4,Cs (20)
logK 3= E4 ,Ep + C,4,Cs (21)
)
log K E,E
CAAIB — Acl'AB + CB (22)
log K ELE
CAA'B = AC'AB + Cs (23)
RS,
C C
logKAB=—£logKAB+ E, —."iEA Eg (24)
! CAz : ! CAz :
%An AZ, Eﬂégﬁ?‘iﬁﬁs CA,s CAp EAla EA2 %Jrl%'ﬁo izﬁs EE(24)§K;EI9$D’ \—Zuix
logKy(m)
‘ -8 -5 -2 1 4 7 10
14 —n11 r Y v T r 8
o
u, ¢ i
g g g
X 8f 5 B 5
‘;0 S0, ol E’
S s} ) 12 =
2f 4
o~ Y
—~1 R R L . —4 -3 ; N 2 X N —7
-1 -1 2 3 38 -5 -2 1 4 17 10 13
tog K1) L ‘ log K se(ui)’
log K ¢iny
-12 -9 -6 -3 o9 3 6 : 10
9 ' ' R COs 7 -
S,
6 . so, /14 7t d
F CO2
R a 4}
=z ¢ = SO,
\E. g \El I
L < ot
—..5 -
—gpfod \

=8 5 =2 1 4 7 10
logKcaqmy

log Ksa(any

B9 HKFESEBETSIETHRLARSNKEEHEXR
2. © Zn(I[)—Ba(IDR = 0.987, © Co(I)—Mn(Il) R = 0.996; &. O Fe(I)—Sc(1ll)
R =0.993, © Cr(II)—Y(UI) R=0.977; ¢. O Zn(I)—Ba(ll) R = 0.987,
© Co(I)—Mn(II) R = 0.996; d. R = 0.999
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LINEAR FREE-ENERGY RELATIONSHIPS IN MARINE
CHEMISTRY

III. SALINITY EFFECT AND ATTACKING REAGENT EFFECT

Wang Xiulin and Zhang Zhengbin
(Shandong College of Oceanology, Qingdao)

ABSTRACT

This article applied LFERs (Linear Free Energy Relationships) in marine chemi-
stry to discuss the effect of salinity on apparent ionization constants of weak acid in
sea water, interfacial ion exchange reaction of metal ion on suspended particles in ocean
and complex reaction of various metal ions with major inorganic ligands in sea water.
Based on both the E-C equation and literature data it was proved that LFERs existed
between apparent stability constants of complex compounds formed from major inorga-
nie ligand with various metal ions in sea water media. It was found that LFERs also
existed between apparent stability constants of interfacial coordination compounds for-
med from suspended particles with Cu, Zn, Cd in ocean. The apparent ionization eon-
stants of weak acid in sea water i.e. H,O, H;CO,, H;BO, and so on, were briefly discus-
sed in term of chemical thermodynamics, and we found that LFERs existed between '
apparent ionization constants of these weak acids. It means that the apparent ioniza-
tion constants of weak acid at various salinity could be determined from the LFERs.



