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RECOMMENDED STANDARDS FOR
REPORTING PHOTOCHEMICAL DATA

The assessment or reinterpretation of experimental results requires that the
reports contain sufficient information about experimental procedures and condi-
tions. This is, of course, especially important in order to allow repetition of
experiments by other investigators. While some experimental practices are so
standard or common as to be assumed, many are not. It is, therefore, impor-
tant that the crucial experimental parameters be included in published reports.

The purpose of this document is to recommend a comprehensive set of
experimental parameters and data manipulation methods that should be
reported in published accounts of photochemical investigations and attendant
spectroscopic studies.

It should be understood that quantitative data concerning all the parameters
recommended for inclusion in a report may not be required. For example,
references to instrumental settings or operating conditions may be sufficient. In
other cases limiting values may suffice, e.g., 'the pulse width was less than
1 /L5."

I. Photochemical Reactions

A. Conditions

1. Reactants and addends (sensitizers, quenchers, buffers, etc.)

a. Purities and methods of purification
b. Concentrations or partial pressures
c. Relevant spectral properties

2. Solvent, including method of purification

3. Temperature
4. Gaseous atmosphere and methods of manipulation (degassing

method, composition of flushing gases)
5. Description of reaction vessel

a. Material, e.g., type of glass
b. Geometry
c. Relevant optical properties (transmission cutoff

wavelength, etc.)
d. Additional equipment (stirrer, etc.)

6. Exciting radiation

a. Spectrum

Display spectrum or specify:
i. Excitation source and condition of operation

ii. Dispersing or filtering elements (bandpass)

iii. Linewidth (for laser lines)
b. Intensity (radiant flux; fluence rate) at sample (Jm2s1;

photons m2s1) and area irradiated
c. Irradiation dose (fluence) (Jm2)

i. If continuous irradiation, state radiant flux (inten-
sity) and time.
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ii. If intermittant irradiation, state radiant flux, cycle
duration and number of cycles.

iii. If pulsed irradiation, state dose (fluence) per pulse,
pulse width, repitition rate, number of pulses.

B. Quantum Yields

1. Definition of yield reported:

= number of moles transformed (reacted, produced, etc.) in a process
number of moles of photons absorbed

In the classical definition, the substance absorbing the exciting
radiation is identical to that undergoing the photochemical (or
photophysical) process of interest. In a complicated reaction
mixture more than one substance, and perhaps not the reac-
tant of interest, may absorb the excitation radiation. The
reference photon absorption (the denominator in the equation
above) must then be clearly defined. For example, in a sensi-
tized reaction a quantum yield based upon the number of sub-
strate molecules reacted per photon absorbed by the sensitizer
may be defined. When a clear definition cannot be made, it is
preferred that the term "apparent quantum yield" be used. It
may not be possible in some cases, for example, in biological
systems, to determine the absorbed dose. An experimentally
determined efficiency based upon the exposed dose may be
defined. Such a quantity should not be called a quantum yield.
It is, of course, commonly possible to determine the
efficiencies of individual primary processes and to define a
quantum yield based upon the number of occurrences of the
process of interest per molecule in the excited state which may
undergo that process. THE AUTHOR SHOULD CLEARLY
INDICATE WHAT YIELD IS BEING REPORTED.

2. "Units"
Should be reported as a fraction and not as a percent (e.g., 0.5
rather than 50%)

3. Conditions
a. See section I. A.
b. Other data necessary include:

i. Wavelength and bandwidth, or spectrum of exciting
radiation

ii. Intensity (radiant flux) of exciting radiation
iii. Actinometric or dosimetric methods
iv. Computational methods if complex (corrections for

absorption of radiation by substances other than
reagent of interest)

v. Error estimate and number of determinations

C. Chemical Yields

1. Definition
The yield should be clearly defined: Isolated yield refers to
material which is actually isolated.
Detected yield refers to quantity of material which can be
detected by some analytical method, e.g., gas chromatography

2. Conditions
See section l.A.

3. Variation of yield

a. Dependence upon intensity (radiant flux) of exciting
radiation

b. Dependence upon wavelength of exciting radiation
c. Dependence upon conversion (extent of reaction)
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D. Kinetics

1. Conditions
See section l.A.

2. Data display
Data points and error limits should be displayed in plots.

3. Analysis
a. Model or mechanistic scheme upon which the analysis of

kinetics is based should be clearly indicated
b. Fitting methods used should be reported
c. Statistics and error analysis should be included

II. Absorption Spectroscopy

A. Display
1. Energy or wavelength on abscissa (x-axis)

A display linear in energy is preferred with the wavenumber
() (cm) the preferred scale. The preferred scale direction is

'red to right," i.e., decreasing energy or increasing wavelength
goes left to right. The measure of wavelength is nm (nanome-
ter).

2. Measure of absorptivity on ordinate (y-axis)
Options are:

a. €, molar absorption coefficient (molar absorptivity)
(m2moF' is the preferred unit; lmoF1cm1 has been
commonly used. Note that m2moV1 = 10 lmoF1cm1.
SPECIFY UNITS).

b. Absorbance (A) (internal absorbance or decadic internal
absorption) (log10T1, where T = internal transmittance
or fractional transmission) This refers specifically to the
attenuation of radiation by absorption within the speci-
men.

c. Attenuance (A) (log10r' where r is the transmittance)
This refers specifically to the attenuation of transmitted
radiation by all mechanisms including scatter.

3. If spectrum was measured point by point, the data points and
error limits should be displayed.

B. Conditions

1. See section l.A.

2. Instrumentation should be described

3. Spectral resolution should be defined

4. Photometric errors and errors due to stray and scattered radia-
tion should be assessed.

C. Transient absorption and flash kinetics

1. See sections l.A., I.D., and II.A.3.

2. Instrumentation should be described

a. Pulse width (and pulse rate if applicable)
b. Time resolution
c. Wavelengths and bandwidths of exciting and monitoring

radiation beams
d. Intensities of exciting and monitoring radiation beams

(energy per pulse for laser or flash sources)
e. Geometry, cross-sections, etc. of exciting and monitor-

ing radiation beams
f. Relative polarizations of exciting and monitoring radia-

tion beams (laser sources)
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3. Deconvolution method

D. Action spectra

1. See sections l.A. and II.A.

2. Intensity (radiant flux) dependence
3. Concentration dependence (extrapolation to "zero" concentra-

tion for comparison with absorption spectra)

III. Luminescence Spectroscopy

A. Display
1. Energy or wavelength on abscissa (a linear energy scale is pre-

ferred, see section II.A.l.) (if a spectrum on a linear
wavelength scale is to be transformed to one on a linear energy
scale remember that dv = X2dX).

2. Relative measure of photon flux on ordinate

a. If point by point, show points
b. When comparing spectra, normalize integrated intensities

(radiant fluxes) to reflect relative luminescence yields.
(it is best to use a linear energy scale for the abscissa)

c. State what corrections were applied to the experimental
spectrum (i.e., corrections for instrumental spectral
response, dispersion of solvent refractive index, polariza-
tion, stray and scattered excitation radiation, bleaching,
etc.)

3. Define time gate

a. "Total" emission vs "time-resolved" emission
b. Time gate for time-resolved fluorescence

B. Conditions

1. See section l.A.

2. Description of instrument

3. Wavelength and bandwidth of exciting radiation

4. Intensity (radiant flux) of exciting radiation
5. Appropriate description of exciting radiation intensity-time

profile

6. Polarization of exciting radiation

7. Method of calibration of excitation and emission wavelength
determination.

8. Description of excitation spectrum

C. Kinetics (luminescence decay)

1. See sections I.D. and II.C.

2. Emission wavelength and bandwidth

3. Methods used for deconvolution and analysis
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D. Luminescence yield

1. See sections l.A., I.B., and III.B.

2. Reference substance defined if relative measure

3. Dosimetry defined if absolute measure

4. Dependence upon wavelength of exciting radiation
5. Concentration dependence

6. Dependence upon intensity (radiant flux) of exciting radiation
7. State what corrections were made for reabsorption effects, etc.

E. Excitation spectra

1. Define geometry

2. Absorbance of sample

3. Emission wavelength and bandwidth

4. State what corrections were made for photon flux variations of
spectrum of exciting radiation.

5. State what corrections were made for extraneous absorbance,
etc.

F. Chemiluminescence

1. Conditions, see sections I.A.1. to I.A.5.

2. Spectra
a. Instrumentation
b. State what corrections were made for nonconstant reac-

tion rate during spectral scan.

3. Intensity (radiant flux) and Quantum Yield
a. Reaction rate dependence
b. Dosimetry (calibration)

IV. Abstract

Because the abstract of a published report is essentially what is reprinted
by abstracting services, etc., it is important for effective data retrieval that
quantitative data for important findings be placed in the abstract. Such
data might include quantum yields, rate constants, equilibrium constants,
and spectral features such as wavelengths of maxima.




