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LINEAR FREE ENERGY RELATIONSHIPS IN
MARINE CHEMISTRY
1. SEAWATER SYSTEMS

Zhang Zhengbin (Chang Chen-ping) Liu Liansheng
(Shandong College of Oceanology)
and
Chen Chen-tung
(Oregon State University, U.8.4.)

ABSTRACT

In this article a new method is being suggested for the derivation of linear free energy
relationship in marine chemistry from equation (11):
o8B 5, + 0,Cu/ B, an
Ey
For the two chemical processes AB (1) and AB(2) existing in ocean, from equation (11)
we have respectively:
IOgﬂ AB(;) C A
By Bu CB(')<EB(.)>

and
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log B an,y o0 ( C, )
A B(2)
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From the above equations we have:
Ey Cy, \E
(1) BGYYB()
logBaz,y = 7—logBas g T Ca [OB > R
(1) EB(,) (2) (1) EB(,)
or lOgﬂAB(l) = mlogﬂAB(z) -+ CSLFE (16)

It is obvious that the linear free energy relationship between log fap,, and  log Pas,
is deducted.

The experimental data of several important systems in marine chemistry have been sele-
cted to identify the linear free energy relationships. The results are as follows:

1. In the ion-pair/complex ion model, the linear free energy relationship between the
main stability constants of Me-Cl, Me-OH, Me-SO;, Me-CO; and Me-F have mutually been
confirmed.

2. The linear free energy relationships between the stability constants of “metal-humic
acid” interaction and the stability constants in the chemical model of seawater have been
affirmed. ‘

3. The linear free energy relationships between the stability constants of “trace metal-
marine particle” and the solution hydroxo stability constants for the metals [*g"*  and
*8% ™1 have been also confirmed in part II.

In accordance with the linear free energy relationships, many physico-chemical cons-
tants that are very difficult to determine in ocean can be found from general solution complex-
es stability constants, so that estabilishment of linear free energy relationship in marine chem-
istry provides a new method to estimate physico-chemical constants in ocean.



