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point of view we should expect to observe low 
Bouguer anomalies on calde~as of the Krakatoa type 
and high Bouguer anomalies on calderi:s of the 
Glencoe type. Actually, the result of a gravity sur':ey 
carried out on the Volcano Mihara• shows a high 
anomaly, amounting to about 15 milligals. This fact, 
and the low Bouguer anomaly observed on the 
Kuttyaro caldera, seem to justify the prc:posed 
geological classification based on the formation of 
the calderas, but the mechanism of subsidence or 
collapse is another problem which we regard as 
unsolved. 

A full account of gravity surveys on several 
volcanoes in Japan will be published elsewhere. 

This work is being continued while one of us 
(I. Y.) is studying at the Istituto di Fisica Terrestre, 
Universita di Napoli. 
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Measurement of the Flocculation of 
Suspensions 

I HA VE read with interest the communication 
by R. L. Whitmore in Nature of January 31, p. 313, 
on the development of a test which was introduced 
by Prof. Fahraeus in 1958. . , . , 

We have been using this method for testmg O1ldag 
(colloidal graphite in oil, Acheson Industries (~urope ), 
Ltd.) dispersions since 1939, and have, m fact, 
developed a special apparatus which allows a roll of 
Whatman No. 4 filter paper to be folded into a pac:i-: 
of 25 or more papers. The 'Oildag' concentr:i,te is 
diluted with SBP.3 fluid, poured into the reservoir and 
allowed to flow through under gravity. A typical 
'chromatogram' obtained by this method is shown 
in Fig. 1. 

Fig. 1 

I might add that we_ have supplied t?is test rig to 
people in many countries, as we found it a very easy 
method of distinguishing quickly between 'Oildag' 
and less stable dispersions of graphite in oil. 

E. R. BRAITHWAITE 

Research and Development Department, 
Acheson Colloids, Ltd., 

P.O. Box 12, 
Plymouth. Feb. 9. 

,B-Type lnterlamellar Sorption Complexes 
IN what we have called1 the ·~-type' interlamellar 

sorption complexes of graphitic acid, the sorbed 
molecules are probably standing normally to the 
layers of the sorbate. The ~-complexes with norn:ial 
straight-chain amines, whicl; we ~ave _been m
vestigating, are particularly mterestmg, ~mce they 
are formed over a complete range of cham-lengths. 

Our new results are plotted in Fig. 1. Between 
4 and 16 carbon atoms, the spacing rises linearly 
with the chain-length, and the slope of the line is 
2 ·6 A. per carbon atom. This corresponds al1:flost 
exactly to the projected length of two C-C smgle 
bonds, and indicates that there are two layers of 
sorbed molecules oriented normally to the sorbate 
layers. Fig. 1 shows a slight shift.at 10 carbon ato~s. 
We will not enlarge here on possible reasons for tars. 
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Fig. 1. Basal spacings plotted against ~hail_l-length of sorbed 
compound. e, n-Amines wit_h mo1!tmor1llomte.: Q, the sam_e 
with graphitic acid; 6, dlammes with montmonllon\te; x, di
amines with graphitic acid. Note that the diamines give half the 
slope of the n-am!nes, corresponding to only one layer of molecules 

The actual value of the layer separation is, however, 
too low to accommodate two fully extended molecules. 
It seems necessary to assume, therefore, either that 
the free ends of the molecules overlap (to the same 
extent in each complex) or that the first two or three 
terminal carbon atoms, next to the amine group, are 
in contact with the sorbate layer, the rest of the 
molecule being turned around at right-angles. The last
mentioned supposition seems to us the more probable. 

Beyond 16 carbon atoms, the spacing dro~s ?'gain, 
and this must apparently correspond to a t1ltmg of 
the molecules. Unfortunately, only one amine in this 
range (octadecane-1-amine) was available to us. 

We were rather surprised to find that completely 
analogous results are given by montmorillonite 
(upper graph of Fig. 1). These results are, however, 
not really in contradiction with those of Jordan•, who 
found a· flat orientation of long-chain amines, since 
in his case the amines were in ionic form, and in 
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Fig. 2. As Fig. 1. O, n-Alcohols with montmorillonite (Barshad); e same (MacEwan); O, same with graphitic acid; 6, glycols 
' with graphitic acid 
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