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. . . Kcx(Ag) 4 66 d l tt. gave countmg rates In a ratw --.- = · , an a a ICe 
Lcx1(Pt) 

parameter a= 4·03 A (pure platinum, a= 3·9231 A). 
In the case of silver and a 0·002 molar solution of 

Na3Au(S 20 3 ) 2, tho skin had the appearance of metallic 
·1 d . . h . Kcx(Ag) 4 71 SI ver an gave countmg rates rn t c ratw ---- = · . 

L~1(Au) 
No mea::;urernents of lattice parameters were made because 
of tho close similarity of tho values for silver and gold 
(difference in a= 0·0076 A). 

Copper foil immersed overnight in a 0·002 molar solution 
of Na2PdBr4 and 4 molar sodium bromide gave a metallic 

. . . . . Kcx(Cu) 
skm w1th countmg rates m the rat10 ---- = 4·07, and 

Kcx(Pd) 
lattice parameter a=3·71 A (pure copper, a=3·6150 A; 
pure palladium, a= 3·8898 A). 

From the lattice parameters it is found that the alloys 
contain more than 50 atom per cent of the less noble 
metal. 

Attempts to obtain alloys of copper-silver failed, the 
skins invariably consisting of pure silver. This is not 
surprising, as the solubility of copper in silver is only 
0·3 atom per cent at 100° C (ref. 6). 
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Influence of Oxygen on Photoconduction in 
Organic Solutions 

\VE wish to give further results of our work on photo
conduction in organic compounds at room temperature. 
''Ve have already proposed1 that photoconduction in 
solutions of triphenylamine in benzene and n-hexane 
requires the absorption of two quanta by the solute. 
Pilloff and Albrecht have recently shown a similar 
phenomenon in solutions of N,N,N',N'-tetramethyl-p
phenylenediamine (TMPD) in 3-methylpentane2• .l!'urther
more, our observations show that the magnitude of the 
photocurrent can be greatly reduced by changing the sol
vent from bewwne to n-hcxanc. We have also described the 
influence of oxygen on the response of the pure solvents. 

Using the same experimental conditions, that is direct 
current measurements with a 'Tefion' and quartz cell 
operating with field strengths up to 20,000 V fern, work 
has been carried out on solutions of triphenylaminc 
saturated with dry oxygen. In benzene, the photocurrents 
were reduced to approximately 60 per cent of their usual 
values, while in n-hexane (where photocurrents are about 
two orders of magnitude less) there appeared to be no 
significant changes. 

Analogous experiments have been carried out using 
dry nitrogen free from oxygen. In this case, with 
benzene, the photocurrent values increased by approxi
mately 10 per cent. Again, in n-hexane there were no 
significant changes. 

Under all these conditions, it was fow1d that the photo
current was proportional to the light intensity and to the 
square root of the triphenylamine concentration, that is, 
that two photons were required for photoconduction, in 
agreement with the previous results and our interpretation 
of them. 

The earlier work1 has also been oxt,onded to solutions 
of anthracene in benzene and n-hexane. Apart from an 
overall reduction in the observed photocurrents to about 

NATURE. FEBRUARY 25. 1967 

5 per cent of the values obtained with triphenylamino, 
the results already stated have been reproduced. Oxygen 
and nitrogen saturation produced effects of a different 
magnitude from those given for triphenylamine, bnt 
the results are otherwise similar. 

The main features of the photoconductivity of organic 
solutions are therefore similar when chemically different 
solutes arc used; this has important implications in a 
more detailed explanation of the process. 

As has been suggested elsewhere, for example by 
Brocklehurst et al. 4, it is reasonable to consider tho 
triplet state as a possible intermediate in a two-photon 
ionization process, especially in view of its long lifetime. 
In our work, fiash photolysis confirmed our expectation 
that the oxygen-saturated solution showed no absorption 
by triplet state triphenylamine, whereas the solution 
saturated with nitrogen showed a strong triplet absorption. 
As already mentioned, the photocurrents were neverthe
less only in the approximate ratio of l : 2. If the triplet 
state had been a rate determining intermediate species, 
we should have expected a far greater reduction of photo
current on saturation with oxygen_ 

A further argument against the participation of the 
triplet state is derived from our observation that, ou 
saturating with nitrogen a solution of triphenylaminc in 
equilibrium with air, the time taken for the triplet con
centration after flashing to decay to half its initial value 
increased from 15 !J.Seo to 340 !J.Sec. If absorption of a 
photon by the triplet state wore needed for ionization, we 
might therefore expect a very large increase in photo
conduction, which was not observed. 

These results are also consistent with the observation 
that, in equally concentrated solutions of triphenylamin<> 
in benzene and n-hexane in equilibrium with air, the 
concentration of triplet state triphenylamine after 
flashing was approximately the same in both solvents, 
although the photocurrents differed by two orders of 
magnitude. Regarded in isolation, this change could be 
ascribed to a corresponding change of mobility or lifetime 
of the charge carriers in the two solvents. The possibility 
of attributing part of the change to this cause is not, of 
course, excluded. 

It is interesting to compare these results with those of 
Johnson and Albrecht•, who studied the photoconduction 
of TMPD in rigid glasses at 77° K. They, too, deduced a 
mechanism involving two photons and, among other 
interesting results, showed that saturation with oxygen 
reduced the photocurrent to roughly half its value in a 
helium-saturated rigid matrix. On this basis Johnson 
and Albrecht concluded that the triplet state of TMPD 
was not a rate determining step in the production of 
charge carriers. 

On tho ovidonce presented here it seems likely that tho 
triplet state of the solute does not play an important 
part in photoconduction. The identification of the inter
mediate, and in particular its lifetime, is an important 
question. Johnson and Albrecht have suggested that the 
solvent is involved, and certainly our results for n-hoxane 
and benzene could be interpreted as supporting this 
proposal. There remain, however, many uncertainties 
which we hope to resolve by further experiment_ 
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