
© 1933 Nature Publishing Group

688 NATURE MAY 13, 1933 

Letters to the Editor 
[The Editor does not hold himself responsible for 

opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the W1'iters of, rejected manuscripts intended for this 
or any other part of NATURE. No notice is taken 
of anonymous communications.] 

Boric Acid in Sea Water and its Effect on the Carbon 
Dioxide Equilibrium 

AccoRDING to recent investigations on the boron 
content of sea water, amongst others, spectro
graphic analyses by V. M. Goldschmidt and Cl. 
Peters\ the boron content is considerably higher than 
hitherto assumed. In consequence, quantitative 
analyses for this substance have been undertaken in 
several laboratories. The following table shows the 
results of a series of titration analyses of five different 
water samples of varying salinity, giving the origin 
of the sample, the boric acid content in milli
equivalents per litre and in grams B 20 3 per cub. m., 
as well as the ehlorinities in per mille and the ratio 
boron to chlorine. 

Boron content 
Latl· Longi· ------

alkali reserve are known. The values of total carbon 
dioxide as given in the tables worked out by the 
Committee of the International Council are at the 
most 2 ·5 per cent lower than those obtained when 
both pK' and the corrected enter into the 
calculations. The tension of carbon dioxide is not 
appreciably affected by the boric acid. 

KURT BucH. 
Thalassological Institute, 

Helsingfors, Finland. 
March 20. 

1 Gold•chmidt, V. M .. und Peters, Cl., "Znr Geochcmie des Bors II". 
Naeh. Gesell. Wiss. Gottingen, Math.·Phys. Klasse, 1932. III. Chemle, 
etc. 28. IV. Geologie, etc. 31. S. 536. 

1 Bnch, K., Harvey, H. W., Wattenberg, H., und S.: 
"Dber das Kohlensauresvstem im Meerwasser". Conseil Perm. Inter. 
pour l'Explor. Mer. Rapports et Pro<'es-Verbaux. Vol. 79, 1932. 

Calcium Isotope with Mass 41 and the Radioactive 
Half-Period of Potassium 

CAREFUL determinations have been made of the 
atomic weight of calcium extracted from two very 
old potassium-rich deposits-one a felspar from 
Rhiconich, Sutherlandshire, estimated at 1,000 
million years old, the other a pegmatite from Portsoy, 

-

Ratio 
Origin tude tude Cl'/00 m. B,O, B'/00/Cl'/oo 

Banffshire, probably about 600 million years 
old. Each mineral contained approximately 
9 per cent K 20 and less than 0·3 per cent 
CaO, so that there seemed reasonable grounds 
for hope that the accumulation of the calcium 
isotope with mass 41, through the slow radio
active disintegration of the potassium in the 
deposit, might be sufficient to induce a detect
able change in the atomic weight from the 
normal value. 

eqn./1. gm/m.• 
---

English Channel, 
Plymouth - - 19·33 0·456 15·9 0·000248 

North Sea 55°39' N 4°50' E 19·20 0·433 15·1 0·000237 
Cattegat 57°35' u•o8' 13·32 0·292 10·8 
Cattegat 56°16' 12°25' 6·89 0·157 5·8 
North Baltic 59°30' 22°35' 3·41 0·078 2·7 

Oceanic water thus contains 15 gm. B 20 3 per cubic 
metre as against 0 ·7 as given in oceanographical text
books. The values for the ratio boron to chlorine 
agree well with the results (received by private com
munication) by H. W. Wattenberg, Institut fur 
Meereskunde, Berlin, who found the value 0 ·250 x 1()-8 , 

and by E. G. Moberg and D. M. Greenberg, Scripps 
Institution, La Jolla, California, whose values vary 
between 0·235 X 1()-3 and 0·242 X I0-3 • 

As the presence of boric acid may affect the carbon 
dioxide equilibrium of sea water, recently investigated 
by a committee of the International CounciJ2, it 
was desirable to repeat the determinations of the 
second dissociation constant of carbonic acid in boron
free artificial sea water. The constant determined 
by the Committee is a working constant, valid in a 
certain pH range. The new determinations of 
were carried out at 20°, with artificial sea water of 
varying salinity. The result may be summarised in 
the following equation relating the negative logarithm 
of the constant, to the chlorinity of the water : 

= 10·45- 0·682{/Cl0 / 00 + 0·020Cl0 / 00 • 

For 35 per mille sea water, the value of is 9 ·00. 
By means of this constant and determinations of 
boric acid and total carbon dioxide, it is possible to 
calculate also the apparent dissociation constant of 
boric acid in sea water at different salinities. The 
following relation was found between the negative 
logarithm of the constant pKh and the chlorinity: 

pK'B = 9·22- 0·123{/Cl0 / 00 - 0·0086Cl0 / 00• 

For water of 35 per mille the value of pK!J is 8•72. 
Calculation of the different carbonic acid constituents 
of sea water is possible when chlorinity, pH and 

0·000233 
0·000242 
0·000245 

Extraction with hydrochloric acid removed about 
one-third of its calcium content from the finely 
pulverised rock very rapidly. The residue proved 
much more resistant and, in view of the probability 
that 'abnormal' calcium atoms, occupying the 
position of their parent potassium in the crystal 
lattice, were being preferentially extracted, no 
attempt was made to carry the process to com
pletion. 

180 gm. of crude calcium oxalate was thus obtained 
from about two hundredweights of each mineral. 
This oxalate was rigorously purified in accordance 
with the procedure of Honigschmid and Kempter1, 

to ensure the removal of all traces of barium and 
strontium, then converted to the nitrate and 
repeatedly recrystallised. Finally, the ratio CaC11 : 

2Ag was determined, using all the standard refine
ments of technique. 

Six determinations with Rhiconich calcium gave 
an atomic weight of 40 ·092, with a probable error of 
0 ·0006. Six determinations with Portsoy calcium 
gave an atomic weight of 40·089, with a probable 
error of 0 ·0004. Parallel experiments with calcium 
derived from recent marine sources-sea-shells and 
Bermuda limestone-gave values of 40 ·076 and 
40 ·077 respectively. 

From the above results, the radioactive half· 
period of the potassium isotope with mass 41 may 
be calculated on two limiting assumptions: (a) that 
all the calcium with mass 41 existent in the rock 
was extracted therefrom, and (b) that only one third 
of this calcium was extrac.ted. The resultant times 
are, on the former assumption, 2 X 1012 years 
(Rhiconich) and 1·3 x 1012 years (Portsoy} ; on the 
latter assumption, 7 x 1011 years (Rhiconich) and 
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