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Equation 20 indicates that the values of A/, and B”
may be obtained from the indercept and the inttial
slope of a plot of 1/(Ma)upp vs. Co. The value of A
may differ slightly for each experiment. In that
case the mean value of & for different €', may be sub-
stituted for X in equation 21, because under the eir-
cumstances considered A*M,*/12isa correction term.
Due to the same reason M, in equation 21 may be
replaced by 1.5 M, provided the actual value for it
ie not available. The factor 1.5 is based on the as-
sumption that the weight distributions of molecular

t in polymeric systems are often well approxi-
mated by the “most probable” distribution eurve.
It is shown that for this distribution of molecular
weight the term of order 3 neglected in the paren-
theses of equation 21 becomes A 43,4/270. Thus it
is seen thai equation 21 may be eorrect to within
3%, provided that experiments are performed un-
der such & condition that AM.<1.6. From the val-
ues of Mw and B” so obtained the value of B may
be caleulated.

Kirkwood and Goldberg®? have shown that the
virial expansion of the l}uced turbidity of a solu-
ginn of polydisperse non-electrolyte solutes takes the
0TI

40 2

2 = g1 + Bua G 4+ O[GY (23)

where

g = {—1-,—-5’2_:’ ;1 MLBafife  (24)
In equation 23, r is the turbidity of the solution in
excess of that of the solvent and H is the familiar
constant in the theory of light scattering.

Comparison of equations 22 and 24 shows that
there exists the Eossihilit-y to evaluate from sedi-
mentation equilibrium experiments the quantity
which is generally called the light-seatiering second
virial coefficient. This implies that the sedimenta-
tion equilibrium method allows evaluation of the
thermodynamic information just equivalent to that
derived from the light seattering experiment, pro-
vided it iz applied under the condition suggested
above. It is important to note that equation 20
does not tell anything about the range of eoncentra-
tion over which 1/(M )y, changes inearly with Cy
The next term indicated by O{€") in equation 20
would have to be computed to obtain any informa-
tion of this kind.  The conelusion from equatien 20
is that if we evaluate the intercept and limiling slope
at Cy = 0 of an experimentully obtained plot of
1/ (M Yaps 8. Co by suitable extrapolution these two
quantities ean be used to evaluate the weight-aver-
age molecular weight of the solute and the light-
seattering second virial coefficient of the given sys
tem.,

This investigation was supported by a research
grant-in-aid from the National Institutes of Health
(RG-4912).  The author wishes to record here his
grateful acknowledgment. It is a pleasure to
thank Professors J. W. Williams and L. J. Gosting
for the!r continued interest in the course of this
stu

(10} J. Q. Kirkweod and R. J, Coldberg, J. Chem, Phpe., 18, 34
(19a0).
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Br Istoor GREENWALD

New York University College of Medicine, New York, N. ¥.
Received Decembar 12, 1558

In their paper Halla and Van Tassel' made two
serious errors. They overlooked the fact that my
conclusion that such complexes existed was ba
not only upon the results of titrations but also on
the determination of the solubi of CaCOy in
the presence, and absence, of NaHCO; More
over, they made no attemm o ascertain whether
or not such complexes could have heen detected
under their eonditions and by their method.

If the solubility of CO: is not appreciably af-
fected by the presence of such small quantities of
Mg*+ or of Ca*+, [total COy] in their experiments
may be taken as 0.0640 + 2[Mg], or 2{Ca]. The
distribution between HCO,~ and T 200 mny
ealoulated from the equation pH = pK', + log
[HCO;-1/[HaCO4] and the vulue for pK'y given
by Bhedloveky and Maclnnes,.*

From these values and the equation
(iMg] — [eomplex]) % ((HCOy~] = [complex])

= 0.17 joomplex], (or 0.15 [complex |

in the case of Ca), [eomplex] may be caleulated,

This may then be deducted from HCO;~ and the

H caloulated from the same Henderson-Hassel-

Esch equation as was used for caleulating [HCO;—]

and [HyCOs] upon the assumption that there wers
no complexes,

The values for pH thus found jn the two ex-
periments with the éhosb eoncentrations of Mg
or Ca and HCO,~ difier from those veported by
Halla and Van Tassel by only 0.02 and were,
therefore, undeteetable by their method.

(1) ¥ Hally and . Van Tassel, Ture Jouanat, 83, 1135 (1658).

12) T.8hedlsvaky and D0 A, Maclnues, J. dw. Cham, Soc., BT, 1705
{1035).

FORMATION CONSTANTS OF METHYLBIS-
(3-AMINOPROPYL)-AMINE WITH COPPER.
NICKEL AND CADMIUM IONS

Br Davin E. Gouupire axe W, Coxarn FERNELUS

Department of Chemisiry, The Ponnelosnia Siate Uriv., Umimersity

Reveived muwm- 11, 1988

Many studies have been directed toward the de-
termination of the influence of substitution of or-
ganie groups in the ligand on the stabilities of co-
ordination compleses, For aliphatic dinmines
with N-substituted methyl groups, formation con-
stant data are presently available for the ligands
listed in Table 1.7 ) .

In addition it is known that (CHy):NCH.CH,N-
(CH;): forms stable complexes with Cu™** whereas
(CH;):NCH:N(CHa)s does not.* .

Tt may be seen that secondary amine groups are

(1) For a complete tabuintion of formation constaat dats ses: J.
Bjorrum, G. Schwarzonbseh nnd L, G. Sillen, “Siabilliy Constants,
Part I: Organie Ligands,” Special Publioation No. 6, The Chemiesl
Soclety, London, 1957

(1 . P. Blook, ynpublished observations.

(3) C. R, Bariach, W. C. Ferockius and B. P. Block, Thia Jovasay
&2, ddd (1958)
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