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Abstract

The photodecomposition of commercial lipophilic diaryliodonium hexafluoroantimonate SarCat® SR-1012 was investigated in acetoni-
trile (ACN) and ACN/H2O mixed solvents by means of UV/Vis spectroscopy, an EPR in situ spin trapping technique and GC/MS analysis.
The application of the spin traps nitrosodurene (ND) and 5,5-dimethyl-1-pyrroline N-oxide gave evidence for the production of radical
intermediates corresponding to the breaking of the carbon–iodine bond, in addition to carbon–oxygen bonds in SR-1012 aryl substitu-
tion. The photolytic products analyzed in aprotic acetonitrile were iodobenzene, acetanilide, biphenyl and C12H25CH(OH)CH3, while in
ACN/H2O (1:1, vol.) solution iodobenzene, biphenyl, C12H25CH(OH)CH2OC6H4OH and hydroxylated biphenyls were identified. The
influence of oxygen on the product distribution in both solvent systems was inconsequential. The proton concentrations photogenerated
in the irradiated SR-1012 ACN/H2O solutions were quantified spectrophotometrically using bromophenol blue indicator. © 2000 Elsevier
Science S.A. All rights reserved.
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1. Introduction

The diaryliodonium salts with the non-nucleophilic
counter ions represent a significant group of cationic pho-
toinitiators, as they have been successfully utilized in the
cationic polymerization of epoxides, vinyl ethers and other
cationically cured resin systems [1–10]. The photopolymer-
ized materials have properties such that they have found
applications in metal, paper and plastic coatings, inks and
adhesive products [1–6]. The significant advantage of di-
aryliodonium salts is their thermal stability in the dark,
which facilitates their manipulation as photoinitiators. How-
ever, they do not absorb radiation in the visible region
because the absorption maxima of variously substituted di-
aryliodonium salts are between 225 and 275 nm [6,11,12].
Consequently the application of UV radiation is necessary
to start the photogeneration of aryliodonium cation-radicals,
which initiate the cationic polymerization [5]. The mecha-
nism of the irreversible photodecomposition of diaryliodo-
nium salts is complex, and diverse reaction pathways were
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described in the literature for the diaryliodonium excited
singlet and triplet states [1,2,11–17].

The investigation of the diaryliodonium salts photolysis
mechanism is predominantly based on the products anal-
ysis, the measurements of protonic acid concentration and
on the quantitative determination of iodonium salt con-
sumption which were complicated by the fact that the final
products generated in the different reaction pathways were
identical [11–13]. Time-resolved laser-spectroscopy exper-
iments were performed in order to establish the transient
intermediate formation by direct and sensitized photolysis
of variously substituted diaryliodonium salts, and conse-
quently evidence about the photogeneration of aryliodonium
cation-radicals upon excitation was obtained [6,17,18]. Sen-
sitized photolysis of lipophilic iodonium salts in various
solvents in the presence of both singlet and triplet sensi-
tizers was investigated by the CIDNP technique [19] and
fluorescence measurements [16]. The results confirmed that
the primary step was an electron transfer from the excited
sensitizer to the iodonium cation [15,16,19–21].

Only a few EPR investigations of radicals intermediates
produced by photodecomposition of aryliodonium salts were
found in the literature [22,23]. The present contribution is
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focused on the identification of radicals formed by irradi-
ation applying a spin trapping technique. The production
of protons upon irradiation of lipophilic iodonium salt was
monitored in acetonitrile/water solvents using bromophenol
blue indicator.

2. Experimental

2.1. Materials

Lipophilic diaryliodonium salt{C6H5I+C6H4OCH2CH-
(OH)C12H25}{(SbF6)−} (SarCat® SR-1012) was obtained
from Sartomer (USA),bis(4-methylphenyl)iodonium chlo-
ride (4-MePIC) was synthesized according to the procedure
published in Refs. [24,25]. Acetonitrile (ACN, Fluka, Ger-
many) was used without further purification. Bromophe-
nol blue andp-toluenesulfonic acid were purchased from
Lachema (Czech Republic). The spin traps nitrosodurene
(ND) and 5,5-dimethyl-1-pyrroline N-oxide (DMPO) from
Aldrich (UK) were applied. DMPO was freshly redistilled
before use and stored under argon in a freezer. Deionized
water was used in the preparation of solutions.

2.2. Methods and apparatus

The solutions were irradiated in a quartz cell (1-cm path
length) using apparatus with a focused light beam from a
400 W medium pressure mercury lamp (RWK, Holešovice,
Czech Republic). A Pyrex filter was used to cut-off the ra-
diation below 300 nm. The samples were purged with nitro-
gen 15 min before irradiation, or the solutions were stored
under air. All photochemical experiments were performed
at a temperature of 295 K.

The source light flux (2.9× 10−8 mol s−1, corresponding
to the light intensity of 5 mW cm−2) was determined by a
standard procedure using ferrioxalate actinometry [26]. The
monochromatic light beams withλ = 313 nm, as well as
with λ = 325 nm, were selected using optical filters (Schott
Glaswerke, Germany) in the actinometric experiments. The
UV/Vis spectra were recorded using a UV/Vis spectrometer
PU 8800 (Philips, UK).

The EPR spectra were measured at a temperature of
290 K using a Bruker 200D spectrometer (Germany) inter-
faced to an Aspect 2000 computer (Germany). The stan-
dard spectrometer settings were as follows: center field,
349 mT; sweep width, 10 mT; scan time, 50 or 100 s; mi-
crowave frequency, 9.72 GHz; microwave power, 10 mW;
modulation amplitude, 0.005–0.05 mT; spectrometer gain,
10×104–5×105. The freshly prepared solutions containing
spin traps (cDMPO = 0.01 M; saturation concentrations of
ND under the given experimental conditions) were carefully
purged with argon, then placed in a quartz cell optimized
for the Bruker TM cavity. The samples were irradiated
directly in the cavity with light from a 250 W medium pres-
sure mercury lamp (Applied Photophysics, England), and

the EPR spectra were monitored in situ. A Pyrex filter was
used to cut-off the radiation below 300 nm. Theg-value was
determined with an uncertainty of±0.0001 using a marker
containing 1,1-diphenyl-2-picrylhydrazyl (DPPH) built into
the EPR spectrometer. The simulations of the EPR spectra
were obtained using the program EPRSimFonia(Bruker,
Germany). The complex experimental EPR spectra were fit-
ted as the linear combinations of the individual simulations
according to a least-squares procedure using the Scientist
program (MicroMath).

The formation of H+ ions in the samples containing water
was monitored spectrophotometrically using bromophenol
blue, by following the absorbance decrease atλ = 595 nm
caused by pH reduction. The concentration of H+ ions gener-
ated in the irradiated solutions of SR-1012 was calculated by
means of bromophenol blue calibration curves measured in
the presence of accurate concentrations ofp-toluenesulfonic
acid.

GC/MS analysis was performed using GC/MS apparatus
(GC 6200, MS Trio 1000 from Fisons Instruments), with
capillary column DB-MSITD (30 m; ID 0.25 mm; station-
ary phase film 0.25mm). The samples irradiated in mixed
solvents ACN/H2O (volume 1ml) were extracted in 1 ml of
isooctane, and 1ml of the prepared extracts was used in the
analysis.

3. Results and discussion

3.1. Photolysis of SR-1012

Fig. 1 illustrates the characteristic sets of UV/Vis spectra
measured during the irradiation of the lipophilic iodonium
salt SR-1012 in the acetonitrile solutions under nitrogen
or air. In both experimental systems, upon illumination the
absorption maximum of SR-1012 atλ = 250 nm decreased,
and a new absorption peak with maximum atλ = 230 nm
was formed, the intensity of which increased consider-
ably with prolonged irradiation time. Additional GC/MS
analysis confirmed that this absorption is characteristic of
iodobenzene which represents, according to the mechanisms
proposed for the photolysis of iodonium salts, the main
degradation product [11–17]. However, the UV/Vis spectra
could not be used for the quantification of photoproduced
iodobenzene, as other photolytic products also absorbed
radiation in this region. The UV/Vis spectra shown in Fig.
1a and b demonstrate that oxygen has a negligible influence
on the photolysis of SR-1012. An analogous effect was
observed previously in the photolysis of diaryliodonium
salts, where the measured quantum yields of iodonium salts
associated with the disappearance of the salt and of the pro-
tonic acid formation were not influenced by the presence
of oxygen. This observation was rationalized in terms of
the very short lifetimes of the iodonium salt excited states
(τ < 10−8 s) [11].
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Fig. 1. Changes in the UV/Vis spectra monitored during the irradiation
of SR-1012 in acetonitrile solutions (c0 = 70mmol dm−3) under: (a)
nitrogen; (b) air. Exposure: 0, 1, 2, 3, 5, 7, 10, 20 and 30 min. Cell length:
1 cm.

The set of UV/Vis spectra measured during photolysis
of SR-1012 in the solvent mixture ACN/H2O (1:1, vol.)
under nitrogen and air atmosphere is depicted in Fig. 2. The
changes in UV/Vis spectra unambiguously indicated that the
photolysis of iodonium salt is influenced by water present in
the experimental systems. This proposition was supported
by EPR spin trapping experiments and GC/MS analysis as
will be shown below. On the other hand, once again the
unimportant consequence of the presence of oxygen was
observed under the given experimental conditions.

3.2. Spectrophotometric determination of photoproduced
H+ ion concentrations

The formation of H+ ions during the photolysis of
SR-1012 in ACN/H2O (1:1, vol.) solutions was investigated
by the addition of bromophenol blue into the experimental
systems. However, the application of bromophenol blue
was not suitable for water-free acetonitrile solutions. The
satisfactory photostability of bromophenol blue was con-
firmed in the photochemical blank experiments under given
experimental conditions.

The changes in UV/Vis spectra of bromophenol blue
caused by the decrease in pH during photolysis of SR-1012
in ACN/H2O (1:1, vol.) solutions is shown in Fig. 3. The
results confirm that the formation of H+ ions could be
easily monitored by means of bromophenol blue absorbance

Fig. 2. Changes in the UV/Vis spectra measured during the irradiation of
SR-1012 in ACN/H2O (1:1, vol.) solutions (c0 = 70mmol dm−3) under:
(a) nitrogen; (b) air. Exposure: 0, 0.5, 1, 2, 3, 5, 7, 10 and 20 min. Cell
length: 1 cm.

reduction atλ = 595 nm, as illustrated in the inset in Fig. 3.
The measured spectral data were exploited for the determi-
nation of photoproduced proton concentrations in the irra-
diated SR-1012 solutions applying the calibration curves.

Fig. 3. Changes in the UV/Vis spectra of bromophenol blue (cBB =
75mmol dm−3) upon irradiation of SR-1012 (c0 = 70mmol dm−3) in
ACN/H2O (1:1, vol.) solutions under nitrogen. Exposure: 0, 0.5, 2, 5,
10, 20, 30, 50 and 80 min. Cell length: 1 cm. Inset: the dependence of
bromophenol blue absorbance atλ = 595 nm on the irradiation time.
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Fig. 4. The dependence of H+ ion concentration on the irradiation
time consequent to the irradiation of SR-1012 (c0 = 70mmol dm−3) in
ACN/H2O (1:1, vol.) solutions under nitrogen (s) or air (h).

Fig. 4 illustrates the dependence of H+ ion concentration,
cH+ , on the irradiation time measured in SR-1012 ACN/H2O
(1:1, vol.) solutions under nitrogen or air. The experimen-
tal data depicted in Fig. 4 were fitted by the non-linear
least-squares minimization procedure to a saturation expo-
nential curve (Eq. (1)), and the initial rate of H+ ion forma-
tion, r0, was evaluated (Eq. (2))

cH+ = cH+∞(1 − exp(−ktexp)) (1)

r0 =
(

dcH+

dtexp

)
texp=0

= cH+∞k (2)

where cH+∞ is the limiting H+ ion concentration,k the
formal first-order rate constant andtexp the irradiation time.

The calculated values ofk, cH+∞ andr0 obtained from the
experimental data shown in Fig. 4 are summarized in Table 1.
The lower value of the initial rate of H+ ion formation in the
oxygenated solutions (Table 1), indicates the role of oxygen
in the deactivation of the photogenerated reactive intermedi-
ates creating H+ ions. However, the influence of oxygen on
the limiting proton concentrations is insignificant under the
given experimental conditions. Despite the low absorption
of SR-1012 over 300 nm (Figs. 1 and 2), and application of
a Pyrex filter to cut off the radiation below 300 nm in our ex-
perimental arrangement, the limiting proton concentrations
obtained in ACN/H2O (1:1, vol.) solutions under nitrogen

Table 1
The value of the formal rate constant, limiting H+ ion concentrations and
initial rate of proton formation evaluated by a non-linear least-squares fit
of the experimental data shown in Fig. 4 to a saturation curve (Eq. (1))

Atmosphere k (min−1) cH+∞ (mmol dm−3) r0 (mmol dm−3 min−1)

Nitrogen 0.067 55.8 3.7
Air 0.037 60.0 2.2

or air were in accord with the initial SR-1012 concentration
used in the experiments (c0 = 70mmol dm−3).

3.3. EPR spin trapping experiments

In accordance with the proposed mechanisms, the pho-
tolysis of iodonium salts can be initiated by homolytic, as
well as heterolytic, cleavage of carbon–iodine bond forming
the reactive radical and cation-radical species [1,2,11–17].
In the present work, we have attempted to apply in situ EPR
spectroscopy for the characterization of intermediates pro-
duced upon irradiation of the SR-1012 iodonium salt. Un-
fortunately, the stationary-state concentrations of the photo-
produced species were too low for a direct EPR identifica-
tion, and no EPR spectra were observed. Consequently, we
exploited a spin trapping technique using ND and DMPO
spin traps. These compounds were chosen because of their
relatively high photostability in the photochemical spin trap-
ping experiments [27–29].

Upon continuous irradiation of lipophilic iodonium
salt SR-1012 in acetonitrile solutions in the presence of
ND spin trap, two radical adducts were monitored, i.e.,
•ND–C6H5 and •ND–CH2CN (Fig. 5). Their spin Hamil-
tonian parameters are summarized in Table 2. The stability
of •ND–CH2CN adduct after radiation cessation is lower
under given experimental conditions, accordingly their rel-
ative EPR intensity rapidly decreased after the irradiation
source was removed, and in the observed EPR spectra the
signal of •ND–C6H5 adduct predominated (Fig. 5). The

Fig. 5. Experimental and simulated EPR spectra of•ND-adducts observed
(a) upon continuous irradiation and (b) after the source of irradiation
was removed in SR-1012 acetonitrile solutions (c0 = 0.7 mmol dm−3; the
solutions were saturated with ND).
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formation of •C6H5 and •CH2CN radicals upon irradia-
tion of SR-1012 is fully compatible with the mechanism
published by Timpe and Schikowsky [11] for iodonium
salts photolysis in acetonitrile solutions. In previous experi-
ments, the generation of•ND–C6H5 adduct was confirmed
by the spin trapping technique using nitrosodurene during
the photodecomposition of diphenyliodonium salt [22].

However, the experiments using DMPO spin trap in the
irradiation of SR-1012 in acetonitrile solutions revealed
further information about the reaction mechanism. Analy-
sis of the complex EPR spectra measured upon continuous
exposure established that, in addition to low concentra-
tions of •DMPO–C adduct, corresponding to•C6H5 ad-
dition, we monitored significant signals corresponding to
two •DMPO-adducts with different alkoxyl radicals, i.e.,
•DMPO–ORarom and•DMPO–ORalif (Fig. 6 and Table 2).
Consequently, in the aprotic acetonitrile solvent we observed
not only radical intermediates produced by cleavage of
carbon–iodine bond, but also by splitting of carbon–oxygen
bonds in SR-1012 substitution. This hypothesis was sup-
ported by the GC/MS analysis of SR-1012 photolytic prod-
ucts, when C12H25CH(OH)CH3 was detected selectively
in acetonitrile. In addition, a triplet, characterized by the
nitrogen splitting constantaN = 1.412 mT (Table 2), was
also observed in the experimental EPR spectra (Fig. 6). This
is most likely originated from DMPO degradation during
irradiation.

The spin trapping experiments in mixed solvents with var-
ious ACN/H2O ratios using nitrosodurene, again established
the formation of•C6H5 and •CH2CN radicals during irra-
diation of the SR-1012 iodonium salt. However, addition of
water caused changes in the relative EPR intensity of both
adducts monitored during continuous irradiation. Thus, the
nine-line EPR spectrum of•ND–CH2CN radical predomi-
nated in ACN/H2O (1:1, vol.) solvent (Fig. 7 and Table 3).
This observation can probably be attributed to the lowered
solubility of the ND spin trap in ACN/H2O solvents, which
is reflected in the lower quality of the EPR spectra obtained
with the increasing amounts of water in mixed solvents
(Fig. 7).

Table 2
Parameters used in the simulations of the experimental EPR spectra measured upon continuous irradiation of acetonitrile SR-1012 solutions in the
presence of the spin traps ND or DMPO (Figs. 5 and 6)

Spin trap Splitting constant (mT) g-factor Adduct Relative area (%) References

aN aH

ND 1.355 0.975 (2H) 2.0060 •CH2CN 38 [30–33]
ND 1.055 0.295 (2Ho ) 2.0057 •C6H5 62 [22,30–33]

0.095 (2Hm )
0.273 (Hp )

DMPO 1.440 2.134 2.0058 •C6H5 2 [31,33,34]
DMPO 1.333 1.069 2.0060 •ORarom 37 [33,35]

0.136 (Hγ )
DMPO 1.330 0.795 2.0059 •ORalif 60 [33,36]

0.172 (Hγ )
DMPO 1.412 – 2.0058 DMPO degradation 1 [33,37]

Fig. 6. Experimental and simulated EPR spectra of•DMPO-adducts
observed upon continuous irradiation of SR-1012 in acetonitrile
(c0 = 0.7 mmol dm−3; cDMPO = 0.01 mol dm−3).

The EPR spectra observed using DMPO upon photolysis
of SR-1012 in ACN/H2O (9:1, vol.) solvents were substan-
tially changed (Fig. 8), compared with those measured in
acetonitrile solvent (Fig. 6). Presumably, the presence of wa-
ter initiated the formation of new types of radicals in the ex-
perimental systems. Previously, Timpe and Schikowsky [11]
proposed that in the ACN/H2O environment the formation
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Fig. 7. Experimental and simulated EPR spectra of•ND-adducts measured
upon continuous irradiation of SR-1012 in various ACN/H2O (v/v, vol.)
solutions (c0 = 0.7 mmol dm−3; solutions were saturated with ND).

of •Aryl (IOH) radicals occurs by the reaction of photopro-
duced aryliodonium cation-radical with water (Eq. (3)). Rad-
icals •Aryl (IOH) can terminate by the different pathways,
and the generation of hydroxyl radicals (Eq. (4)) represents
one possibility. In addition, in an aquatic environment, the
hydroxyl radicals can also be generated by the termination
of different photoproduced aryl radicals with water

Aryl •+ + H2O → •Aryl (IOH) + H+ (3)

•Aryl (IOH) → ArI+•OH (4)

The experimental EPR signal shown in Fig. 8a, was sim-
ulated as a linear combination of three individual EPR
spectra corresponding to a six-line•DMPO–C6H5, four-line
•DMPO–R, and a triplet spectrum representing DMPO
photodegradation product (Table 4). However, an essential
problem was the assignment of•DMPO–R adduct. Conse-

Table 3
Parameters used in the simulations of the experimental EPR spectra measured upon continuous irradiation of SR-1012 solutions in various ACN/H2O
solvents in the presence of the spin trap ND (Fig. 7)

ACN/H2O solvent system (vol.) •ND–C6H5
•ND–CH2CN

Splitting constant (mT) Relative area (%) Splitting constant (mT) Relative area (%)

aN aH aN aH

9:1 1.076 0.292 (2Ho ) 45 1.367 0.992 (2H) 55
0.097 (2Hm )
0.290 (Hp )

7:3 1.099 0.298 (2Ho ) 22 1.380 1.006 (2H) 78
0.098 (2Hm )
0.298 (Hp )

1:1 1.123 0.304 (2Ho ) 14 1.410 1.020 (2H) 86
0.100 (2Hm )
0.303 (Hp )

Fig. 8. Experimental and simulated EPR spectra of•DMPO-adducts mea-
sured upon continuous irradiation of SR-1012 in ACN/H2O (9:1, vol.)
solution (c0 = 0.7 mmol dm−3; cDMPO = 0.01 mol dm−3).

quently, in an attempt to solve this problem, we performed
identical EPR experiments using the spin trap DMPO ir-
radiating the symmetricalbis(4-methylphenyl)iodonium
chloride in ACN/H2O (1:1, vol.) solvent. Surprisingly, us-
ing 4-MePIC we obtained an identical EPR spectrum to
that obtained in the photolysis of the SR-1012 salt (Fig. 9,
Table 4). Accordingly, and with reference to the mechanism



V. Jaňcovǐcov́a et al. / Journal of Photochemistry and Photobiology A: Chemistry 136 (2000) 195–202 201

Table 4
Parameters used in the simulations of the experimental EPR spectra measured upon continuous irradiation of ACN/H2O (1:1, vol.) SR-1012 and 4-MePIC
solutions in the presence of the spin trap DMPO (Fig. 9)

Iodonium salt Splitting constant (mT) g-factor Adduct Relative area (%) References

aN aH

SR-1012 1.535 2.285 2.0058 •C6H5 48 [33,37]
SR-1012 1.465 1.365 2.0059 •OH 49 [34,38]
SR-1012 1.450 – 2.0058 DMPO degradation 3 [37]
4-MePIC 1.485 2.210 2.0058 •CH2CN 1.6 –
4-MePIC 1.538 2.290 2.0058 •C6H4CH3 25 [37]
4-MePIC 1.465 1.365 •OH 73 [34,38]
4-MePIC 1.450 – 2.0058 DMPO degradation 0.4 [37]

proposed by Timpe and Schikowsky [11], the four-line EPR
signal (•DMPO–R) measured in ACN/H2O solvents was
attributed to the•DMPO–OH adduct.

3.4. GC/MS analysis of SR-1012 photolysis products

GC/MS analysis was applied in an effort to identify the
SR-1012 degradation products. Table 5 schematically repre-
sents the results of the qualitative analysis of SR-1012 sam-
ples irradiated 20 min in acetonitrile, as well as in ACN/H2O
(1:1, vol.) solvents under either a nitrogen or an air atmo-
sphere. The information base obtained can be summarized
as follows:

Fig. 9. (a) Experimental and simulated EPR spectra of•DMPO-adducts
obtained upon continuous irradiation of SR-1012 in ACN/H2O (1:1, vol.)
solutions (c0 = 0.7 mmol dm−3; cDMPO = 0.01 mol dm−3); (b) Exper-
imental and simulated EPR spectra of•DMPO-adducts obtained upon
continuous irradiation of 4-MePIC in ACN/H2O (1:1, vol.) solutions
(c0 = 3 mmol dm−3; cDMPO = 0.01 mol dm−3).

Table 5
Summary of the results of GC/MS analysis of SR-1012 samples irradiated
20 min in acetonitrile, as well as in ACN/H2O (1:1, vol.) solvents under
either a nitrogen or an air atmosphere

Product Solvent

Acetonitrile
under

ACN/H2O
(1:1, vol.) under

N2 Air N2 Air

Iodobenzene Yes Yes Yes Yes
Acetanilide Yes Yes No No
Biphenyl Yes Yes Yes Yes
C12H25CH(OH)CH3 Yes Yes No No
C12H25CH(OH)CH2OC6H4OH No No Yes Yes
Hydroxylated biphenyls No No Yes Yes

• GC/MS analysis identified the products of both homolytic
and heterolytic cleavages of the carbon–iodine bond in
the SR-1012 molecule. The main degradation product in
different solvent systems is iodobenzene.

• The effect of oxygen on the product distribution is incon-
sequential in acetonitrile, as well as in ACN/H2O solvents.

• The products of SR-1012 photolysis in acetonitrile and
ACN/H2O mixed solvents are different. (These results
were supported by measured differences in UV/Vis spec-
tra upon irradiation, and by radical intermediates iden-
tified in in situ spin trapping experiments, respectively.)
Acetanilide was formed only in acetonitrile and was
probably produced by the Ritter reaction [11,13] of aryl
cation with ACN. In addition, the formation of C12H25-
CH(OH)CH3 validated the cleavage of the carbon–oxygen
bond, evidenced also by EPR spin trapping experiments
in acetonitrile. Hydroxylated products were formed ex-
clusively in the mixed solvents ACN/H2O, presumably
by the reaction of the corresponding cation-radicals and
radicals with water.

4. Conclusions

The radical intermediates (•C6H5, •CH2CN, •ORarom,
•ORalif , •OH) generated upon irradiation (λ > 300 nm) of
lipophilic diaryliodonium hexafluoroantimonate SR-1012
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in acetonitrile and acetonitrile/water solvent systems were
identified utilizing a spin trapping technique with ND
and DMPO spin traps. Thus,•C6H5 and •CH2CN were
measured under all conditions, but alkoxyl adducts were
monitored exclusively in acetonitrile, and•DMPO–OH in
mixed solvents containing water, respectively. The results
of an EPR spin trapping technique, as well as UV/Vis spec-
troscopy and GC/MS analysis established different reaction
pathways in aprotic acetonitrile and in ACN/H2O mixed
solvents. The proton concentrations produced by irradia-
tion of SR-1012 in ACN/H2O solutions were quantified
spectrophotometrically using bromophenol blue indicator.
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