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Photochemlcal reactlons are chemlcal reactions which are produced di-
rectly, or 1nd1rectly, by the absorption: of radiation. The most important law-
in photochemlstry is that of Grothus which states that only the radiation
-which is absorbed is capable of producing chemical reaction.. The absorption
of-the radiation supplies the. energy necessary to start the process of chemical -
reactions. . One frequent. method for the. qualitative study of photochemical
reactions has been to.radiate with-a -wavelength which 'is absorbed and to
analyze chemically the end products. However, in order to obtain informa-.

- tion.concerning the fundamerital processes it is necessary- to study the ma-
terial while it is being radiated. This may be done by investigating the -
fluorescence, -when produced and also by investigating absorptlon durlng

~radiation.

The study of the ﬁuorescence is very . useful. as it gives a means of in-
Vestlgatmg various processes which. may occur and enter into- competmon
- ) with the fluorescence. Some .of .the processes are as follows: (1) Disso-
i . 'c1a.t10n—1e -the molecule upon becomlng excited may dissociate into. atoms
by . or radicals. This probability of dissociation depends upon.the energy and °
i .. - the lifetime in the excited state. Hence dissociation is a. function of the.
“wavelength of the incident radiation and temperature; (2) ‘Collisions of Sec-
SR ond Kind—that is, the energy of an excited particle is transferred to-another -
%, . .particle by collision. This may mean a loss of electron energy or.loss of

" vibration energy by the excited particle. The. number of collisions would be
a function of the pressure, i.e; number of pa,rtlcles present;. (3) Chemical .

. Redctions—that is, chemical . reactlons may- occur which would not -take
.blace between unexcited atoms. Photo-oxidations would be ekamples. of this
reaction.

The study .of absorptlon durlng radlatlon is very: useful as it. affords
a, means-of studying the intermediate steps or products of a photochemical
_ reaction.™ This is important as the.intermediate products may exist only a
short.time. ‘Such would be-the case for a photochemlcal reactlon in which
free radicals were produced. °

-~ Diacetyl vapor: absorbs from the -blue’ down to the near. ultra violet.
s : Bandedges are found from 4,650 to 4,000 A°U. and the continuum goes
i “~down to..3,600 A°U. Fluorescence of diacetyl may be excited by the 4,358,
~ -, 4,047, 3, 650 lines of the mercury arc. . The 4,358 line. is most: efficient. The

. -apparatus used for the production of diacetyl fluorescence wag a tube for

- the -diacetyl vapor placed parallel to a mercury arc. Liquid filters. were

placed between .the arc and fluorescing. tube to insure monochromatic radia-
tion and also for focussing purposes. The spectral distribution was obtained
by :the use of .a fast Steinheil spectograph. ' The fluorescence of diacetyl
consists of three broad bands, at 5,120  A°, 5,580 A°, 6,100 A°, on which is
super1mposed some fine structure: «This ﬂuorescence has been studied under
various conditions; namely, variation of- pressure of dlacetyl vapor, varla-
tion of intensity, and with admlxture of oxygen.

The distribution in the spectrum: is independent of the pressure in range
< of .1 mm. to 50 mm. The intensity of the fluorescence is directly propor-

ity .- tional. to the pressure over the same range. - One can interprét this to mean

T ‘-that there is'no self-quenching in ‘this pressure range. That is to say, there
“. " is ho effect of collisions upon the fluorescence which means that the ex-'
cited particle must be stable against colhs1ons w1th the unexclted dlacetyl
molecules . .

s




) fluorescence by oxygen show that the quen \hing‘ does not follow the Stern-. -
Vollmer* law. o N N ‘ e
'The absorption of diacetyl vapor in the region of the green fluorescence Ll

@
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"The intensity of the diacetyl fluorescence- has been found to. be directly.

~ proportional to the'intensity of the incident radiation over a five-fold range.

For simple interpretation one would say this seems to indicate a single
quantum process. - ) L ST S o .
The intensity of the fluorescence is diminished by small amounts of
oxygen. The oxygen is consumed. upon continued illumination and the fluor-
escente ‘increases [in  brightness. Thus one can follow the photo-oxidation
by observing the fluorescence. The .data.obtained for-the quenching of the *

~ has been investigated during radiation. No change of absorption is detected

-

during the first illumination. = However, if ‘the vapor is radiated for a time
then left in.the dark for a period and then 'again radiated, marked changes

‘are produced. In a short time after the second radiation begins the absorp-:
tion reaches a sharp maximum. The absorption immediately decreases to’

a minimum which is followed by a broad‘maximum (in time), This maxi-’
mum ig followed by a plateau which precedes the final decay ‘of absorption.

| A series of products follow one another, as: in a radioactive series, the new

substances absorbing .light of longer wavelength than does diacetyl.: The,
successive transformaiitilons are,, apparentlyf induced by- light.and the prod-

ucts, are detected by changes in ‘the ab‘sdrption- of the vapor.

“The purpose of this investigation is to-draw from the above experimen- -

*tal facts and others such conclusions as one can concerning the details

of the processes following the absorption of light in this molecule.
1 Physik Zeit. 20, 183 (1919). v
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