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derivatives seem to show slightly larger bathochromic 
shifts, while among the Vb pentavalent atom com
pounds, the phosphorus derivatives show larger 
bathochromic shifts. This may possibly be taken as 
evidence for the expansion of the valence shell in 
these two second-row elements. 

The ultra-violet spectra of the o-, m- and p-sub
stituted tritylbenzenes also show the vibrational 
structure of benzene. There is little difference 
between the spectra of the p- and the corresponding 
m-derivatives. The a-derivatives seem to exhibit 
considerable steric interaction. Some of the p-sub
stituents which have characteristic absorptions in the 
ultra-violet, exhibit their absorption maxima at the 
same wave-lengths as they would in the mono
substituted benzenes. There seems to be little doubt 
that the p-trityl group does not interact with the 
other substituent or with the benzene ring and that 
the resonance parameter of the trityl group is approx
imately zero. Further, the overall electroncgativities 
of the m- and p-trityl groups were both estimated 
to be about zero, by a study of the characteristic 
group frequencies of the m- and p-derivatives in ~he 
infra-red. These conclusions are m accordance wrth 
the Hammett reactivity constants of the m- and p
trityl groups, which have been found to be close to 
zero bv Benkeser and Gosnell•. 

All tho polyphony! derivatives of IVb and Vb 
elements show mass effects (decrease in frequency 
with increase in mass) in their infra-red spectra. The 
mass effects are marked in the C=C skeletal vibra
tions, in some of the frequencies due to the mono
substituted phenyl group and in one of the C-H 
out-of-plane deformation bands (750 cm.-1 ). The 
750 cm.- 1 C--H out-of-plane deformation bands of 
these derivatives show unusual splitt.ings. All these 
derivatives exhibit bands in the regions 1,440-
1,400 cm.-1 and 1,100-1,000 cm.-1, indicating that 
such frequencies are by no means unique to P Ph 
or Si Ph groups1o. They might as well be due to some 
activated ring vibrations. 

Further work on these systems is in progress and a 
detailed report will be published elsewhere at a later 
date. We wish to thank Prof. R. A. Benkeser of 
Purdue University for kindly providing the pure 
samples of the tritylbenzenes. 
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Binding of Water in Ferric Hydrate 
A RECENT communication discussed the infra-red 

spectra and proton magnetic resonance experiments 
on some hydroxides and hydrous oxides 1 • We fm~nd 
in the so-called ferric hydrate OR-groups beside 
free water (adsorbed), that is to say, this compmmd 
may be defined as iron(III) hydroxide. In my own 
communication, the drawing for tho infra-rod spec
trum (Fig. I) was incorrect. ; the centre of gravity 
of curve I should be between 3 ·1 and 3 ·2f1.. 

In Table 1 herewith, there aro t.he bands of another 
precipitate with 19 ·9 per cent wa_ter .. This "_'as 
produced from a solution of ferne rutrate with 
ammonia. 

Bands in cm.-t 
(br ~broad) 

Assignment 

Table l 
Infra-red spectrum of iron(III) hydroxide 

I II III 
3,300 br 1,625 br 1,030 br 

OH H,O OH 
stretching bending ~end1~g 
vibration vibration VIbratiOn 

From the infra-red spectra of the different iron 
hydroxides•, the observed band III is assigne~ ~~ a 
bending vibration of tho OR-group. The possibihty 
of a combination vibrat-ion of the adsorbed water can 
be excluded. Sometimes this band is split into two. 
It is possible to calculate• the Fo-OH distance wit.h 
the wave-numbers of the bands I and III as ~ 1 ·90 A. 
This value is of the same order of magnitude as the 
corresponding distance in the other iron hydroxides 
(namely, y-FeOOH, 1·97 A.), and hence the broadening 
of the bands and the amorphous structure of the 
compound prejudice the precision of tho estimation. 
The infra-red spectrum of Table l may therefore be 
n1.terpreted as showing that there are OR-groups 
besides water (adsorbed) m the compmmd under 
investigation. 
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PHYSICAL SCIENCES 

Geophysical Effects of High-Altitude Nuclear 
Explosions 

PROMINENCE ha" been given recently to some 
ge~physical effeetr; of the nuclear tests carried _out 
1n August 1958 at .Johnston Island m the_ Pacific. 
According to newspaper reports', these tests mcluded 
high-altitude explosions at heights of the order of 
100 miles on August 1 and August 12 ; ~or each 
date the approximate time of the exploswn was 
1050 u.T. Observations• at Apia, Samoa, show that 
tho test on August 1 coincided with the. appearance 
of an aurora and the occurrence of radio fade-outs 
at A pia. The special significance of !·hose phm_wmena 
is that Apia and .Johnston Islan~ h_e approximately 
at opposite ends of a geomagnetJC lme of fo:ce, and 
the observations at Samoa have been explamed3 as 
due to the generation of charged particles ~y the 
test at .Johnston Island and the subsequent guidance 
of the particles along the line ~f force to prod~co 
increased ionization in the lower wnosphere at Apia, 
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