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The stationary photolysis of [PtCl6]2− in aqueous solutions (10−5–10−4 M) at the region of 313 nm leads to its
photoaquation with a quantum yield of 0.19. Laser flash photolysis experiments (308 nm) provided evidence of the
formation of Pt(III) intermediates, namely [PtCl4(OH)(H2O)]2− and [PtCl4]−, and Cl2

•− radical anions. The Pt(III)
complexes formed as a result of an intrasphere electron transfer from Cl− ligands to the excited Pt(IV) ion. However,
the main (∼90%) photolysis channel was not accompanied by the transfer of Cl atoms to the solvent bulk. TheQ1
photoaquation of [PtCl6]2− results from the back electron transfer in the secondary geminate pair, [PtCl5(H2O)]2−–Cl.
The relative yield of Pt(III) intermediates, recorded after the completion of all processes in the geminate pair, was less
than 10% of the number of disappearing initial [PtCl6]2− complexes.

1 Introduction
Although the photochemistry of [PtCl6]2− in aqueous solutions
has been the object of investigation for 50 years,1–7 the pattern
of photolysis is not clearly understood. Rich and Taube1 have
established that the isotopic exchange between a free Cl− ion
and an ion in the coordination sphere of Pt(IV) is catalyzed by
light. The process obeys the following reaction scheme:

[PtCl6]2− hv−−−→ [PtCl5]2− + Cl� (1)

[PtCl5]2− + Cl*−↔ [PtCl4Cl]*2− + Cl− (2)

[PtCl4Cl]*2− + [PtCl6]2− → [PtCl5Cl]*2− + [PtCl5]2− (3)

In 1, and subsequently in most papers devoted to the
photochemistry of aqueous solutions of [PtCl6]2−, a homolytic5
cleavage of the Pt–Cl bond and the escape of a Cl atom into
the bulk (eqn (1)) was considered a primary photochemical
process. At the same time, the integral photoprocess for [PtCl6]2−

Q3
is photoaquation, which gives rise to [PtCl5(H2O)]−.4–6 When the
primary process (eqn (1)) is realized, photoaquation can follow10
a chain mechanism. A feasible variant of chain development is
proposed in5 and includes reactions (4)–(7).

[PtCl5]2− → [PtCl4]− + Cl− (4)

[PtCl4]− + [PtCl6]2− + H2O
→ [PtCl5(H2O)]− + [PtCl4]− + Cl− (5)

2 [PtCl4]− → [PtCl4(H2O)2] + [PtCl4]2− (6)15

[PtCl4]− + Cl• + H2O → [PtCl5(H2O)]− (7)

The main argument in favor of this chain mechanism is
the quantum yield of the [PtCl6]2− photoaquation, which can
substantially exceed unity.5 In the framework of this mechanism,
the quantum yield depends on irradiation wavelength, initial20
concentration of the complex, light intensity, and pH of the
medium.3,5 An additional argument supporting this mechanism
is that flash photolysis experiments with a microsecond time

resolution have demonstrated intermediates of trivalent plat-
inum (probably, [PtCl4]−).4,6 25

A direct (non-chain) mechanism of photoaquation can be
related to the back electron transfer in the geminate pair, Pt(III)
ion–Cl atom.

[PtCl6]2− hv−−−→ [PtCl5]2− . . . Cl� − H2O (8)

→ [PtCl5(H2O)]2− . . . Cl�

[PtCl5(H2O)]2− · · · Cl• → [PtCl5(H2O)]− + Cl− (9)

Wright and Laurence4 have established that only ca. 10% of
the excited [PtCl6]2− is subjected to photoreduction (the Cl atom
escapes into the solvent bulk). They, however, assumed that 30
a basic process leading to the formation of the final product
([PtCl5(H2O)]−) is a heterolytic cleavage of the Pt–Cl bond. It is
worth noting that the heterolytic cleavage of the Pt–Br bond is
assumed to be the only primary process in the photochemistry
of [PtBr6]2−, which is similar in structure.2,8 35

It should be noted that the photochemistry of [PtCl6]2−

in organic solvents9–15 is now better understood than the
photochemistry in aqueous solutions.

The goal of the present work is to use nanosecond laser flash
photolysis to determine the nature of the intermediates arising 40
from [PtCl6]2− photolysis in aqueous solutions. It is expected
that both a quantitative determination of spectral and kinetic
properties of unstable Pt(III) species and data on the quantum
yield of the photolysis would allow one to choose between the
direct and chain mechanisms of [PtCl6]2− photoaquation. 45

Experimental
As a source of [PtCl6]2− ions, Na2PtCl6 (Aldrich) was used. So-
lutions were prepared using either bidistilled or deionized water.
The results obtained with the samples prepared from bidistilled
and deionized water were identical. Initially, the pH values of the 50
solutions were 6.5. During stationary photolysis, these decreased
to 5.5–4.5 (depending on the initial concentration of the Pt
complex).D
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The optical absorption spectra were recorded using an HP
8354 (Hewlett Packard) spectrophotometer. The stationary
photolysis was performed using an excimer laser (XeCl, 308 nm)
or a high pressure mercury lamp with a set of glass filters
to separate light with the necessary wavelength. The quantum5
yields were measured by means of a ferrioxalate actinometer.16

Laser flash photolysis experiments were performed using a
setup (XeCl laser, 308 nm, 15 ns pulse duration, ca. 30 mJ pulse
energy) described elsewhere.9 Each kinetic curve was a result
of 30–50 accumulations. The intensities of the laser pulses were10
measured by the value of anthracene T–T absorption (431 nm) in
oxygen-free benzene solutions (the quantum yield of triplet state
formation was taken to be 0.53, and the absorption coefficient
of T–T absorption band as 42 000 M−1 cm−117).

Results and discussion15

3.1. Stationary photolysis of [PtCl6]2− (313 nm)

Changes in optical spectrum due to the stationary photolysis
(313 nm) of the aqueous [PtCl6]2− solution are shown in Fig. 1a.
The existence of two isosbestic points (218 and 249 nm) indicates
the appearance of only one photolysis product. Adding free20
Cl− ions to the irradiated solution causes almost complete
recovery of the initial [PtCl6]2− spectrum. This indicates that the
final photolysis product is the aquated [PtCl5(H2O)]− complex,
which manifests acidic properties (pKa = 3.8 18). When the
concentration is of the order of 10−5 M, the main form existing25
in solution (∼90%) is [PtCl5(OH)]2−.

Fig. 1 Change in UV spectrum (a) of the aqueous solution of [PtCl6]2−

(3.2 × 10−5 M) in a 1 cm cuvette upon stationary photolysis at 313 nm
(the line of the high pressure mercury lamp with a light intensity of
−1.6 × 10−6 E L−1) and the dependence of the quantum yield ofQ4
photolysis (b) on initial PtCl6

2− concentration. Curves 1–6 correspond
to irradiation times of 0, 10, 30, 50, 75, and 130 s.

The quantum yield of photoaquation (u = 0.19) is indepen-
dent of the concentration of the initial complex over the range
of 10−5–10−4 M (Fig. 1b). The value of the quantum yield is close
to the value of 0.15 (365 nm) obtained in ref 5 over a range of30
low [PtCl6]2− concentrations.

3.2. Laser flash photolysis of [PtCl6]2−: identification of
intermediates

Fig. 2 shows the kinetic curves of absorption by the interme-
diates at several wavelengths upon the laser flash photolysis35

Fig. 2 Kinetic curves of changes in the absorption of the intermediates
after a laser pulse (308 nm) of the aqueous solution of [PtCl6]2− (9.5 ×
10−5 M). The solid black lines are calculated by a two-exponential model
(see text). Q5

(308 nm) of the aqueous [PtCl6]2− solutions. The evolution
of the absorption spectra of the intermediates after a laser
pulse is demonstrated in Fig. 3. A new absorption band is Q6
formed shortly after the laser pulse (∼0.7 ls) in the range
of 340–380 nm. Another intermediate with a wide absorption 40

Fig. 3 Absorption spectra of the intermediates calculated from kinetic
curves, some of which are shown in Fig. 2. Curves 1–6 denote the spectra
recorded 0, 0.8, 4, 14, 30, and 49 ls after the laser pulse, respectively.
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band with a maximum at 450 nm is formed a bit more slowly
(ca. 1.2 ls). It transforms with a characteristic time of ca. 20 ls
into a new species having an absorption band with a maximum
at 410 nm. The intensity of the latter remains almost constant
over the range up to 1 ms.5

The band in the range of 340–380 nm almost completely
vanishes by about 50 ls (the kinetic curve for 350 nm in Fig. 2
and spectra 3–6 in Fig. 3). The essentially different rates of
absorption disappearance in the range of 450 and 350 nm
indicate that these bands belong to different intermediates. The10
water-dissolved oxygen has no effect on the yield and kinetics of
intermediate absorption.

The absorption band with a maximum at 410 nm has been
recorded in microsecond (lamp) flash photolysis3,6 and pulse
radiolysis19–21 experiments of [PtCl6]2− in aqueous solutions. An15
intermediate with an absorption band at 450 nm was revealed
during both the lamp flash photolysis of [PtCl4(OH)2]2− 6 and
the pulse radiolysis of [PtCl4]2− 19–21 and [PtCl6]2−. 21 The ratio
between the intensities of the bands at 410 and 450 nm is equal
to 1.4 (Fig. 3) and is in agreement with the measured absorption20
coefficients of these bands (e450 = 2800,19 2500 M−1 cm−1 6 and
e410 = 3700,19 3500 M−1 cm−1 6).

In the literature, both these bands are attributed to Pt(III)
intermediates. Based on the calculations of Goursot et al.,22,23

the band at 410 nm could be assigned to [PtCl4]−, which25
has a square-planar structure. The intermediate at 450 nm
most probably has a distorted octahedral structure with the
composition [PtCl4(OH)(H2O)]2−.

This interpretation should be compared with the literature
assignment of Pt(III) bands from lamp flash photolysis4,6 and30
the pulse radiolysis19–21,24 of Pt(IV) and Pt(II) chloride complexes
in aqueous solutions. Wright and Laurence4 and Shagisultanova
et al.6 attributed the band with a maximum at 410 nm formed
by the lamp flash photolysis of [PtCl6]2− to the planar [PtCl4]−,
and assigned the band with a maximum at 450 nm formed from35
[PtCl4(OH)2]2− to the [PtCl4(OH)(H2O)]2− species.

It should be noted that two other possible identities of
intermediates with absorption bands at 410 and 450 nm exist,
both based on the experiments of Broszkiewicz et al.19–21 The
results of refs. 19 and 21 seem contradictory (see Appendix). We40
believe that additional experiments on the pulse radiolysis of
[PtCl6]2− should be performed to understand this contradiction.

In experiments on the flash photolysis of [PtCl6]2− in
alcohols9,11–13 and acetonitrile,10 absorption bands with maxima
at 530 and 410 nm belonging to a single intermediate species45
were recorded. These bands refer to [PtCl5]2− formed by theQ7
dissociation of the primary complex of trivalent platinum,
[PtCl6]3−. The spectrum of [PtCl5]2−, which has a square pyra-
mid structure (C4v) and not a trigonal bipyramid (D3h), is
also in agreement with the theoretical predictions of Goursot50
et al.22

The band at 350 nm (Fig. 2) is likely to refer to the radical
anion Cl2

•− formed by the reaction of a Cl atom with a Cl ion.
In this case, both are the products of the photolysis of a parental
[PtCl6]2− complex. The spectroscopy and kinetics of the reactions55
of this particle will be discussed below.

3.3. Yield and kinetic characteristics of intermediate Pt(III)
complexes

The value of the absorption at 410 nm was used to estimate
a relative yield of [PtCl4]−. When the absorption coefficient60
is 3700 M−1 cm−1 19 and the quantum yield of the [PtCl6]2−

photolysis is 0.19 (this work), the yield of [PtCl4]− (∼2 × 10−6 M)
does not exceed 10% of the number of disappearing [PtCl6]2−

complexes (∼3 × 10−5 M). This estimate is in agreement with
the conclusion of Wright and Laurence4 on a small (∼10%)65
contribution of [PtCl6]2− photoreduction.

The laser flash photolysis experimental data for [PtCl6]2− can
be explained in the framework of the Adamson mechanism of

radical pairs.25 Similar concepts were applied for describing the
mechanism of [IrCl6]2− photolysis in aqueous solutions.26,27

[PtCl6]2− hv−−−−−−→ [PtCl 2−
5 . . . Cl�] Primaryradicalpair (10)

[PtCl5
2− · · · Cl•] + H2O

→ [PtCl5(H2O)2− · · · Cl•] Secondary radical pair (11)

[PtCl5(H2O)2− · · · Cl•]
→ [PtCl5(H2O)]− + Cl− Back electron transfer (12)

[PtCl5(H2O)2− · · · Cl•]
→ [PtCl5(H2O)]2− + Cl• Escape into the bulk (13)

[PtCl5(H2O)]2− → [PtCl4(OH)(H2O)]2− + H+ + Cl− (14) 70

[PtCl4(OH)(H2O)]2− → [PtCl4]− + OH− + H2O (15)

The mechanism of radical pairs assumes a homolytic cleavage
of the metal–ligand bond in the excited state and a successive
formation of two intermediates, primary [PtCl5

2− · · · Cl•] and
secondary [PtCl5(H2O)2− · · · Cl•] radical pairs. The products of 75
photoaquation (reaction (12)) and photoreduction (reaction
(13)) result from the transformation of the secondary radical
pair. A particular feature of the system studied is the dissoci-
ation of [PtCl5(H2O)]2−, which gives rise to the [PtCl4(OH)]2−

intermediate including a hydroxide ion (reaction (14)). 80
In the framework of the kinetic scheme proposed,

the intermediates of trivalent platinum, [PtCl5(H2O)]2−,
[PtCl4(OH)(H2O)]2−, and [PtCl4]− convert successively into
each other. In this case, the kinetics of a change in the
[PtCl4(OH)(H2O)]2− (450 nm) and [PtCl4]− (410 nm) absorption 85
should be described by two-exponential curves. Approximating
experimental kinetic curves at 470 and 410 nm by the sum of
two exponents (Fig. 2), one can obtain the rate constants of
reactions (14) and (15): k14 = (8 ± 1) × 105 s−1 and k15 = (1.3 ±
0.2) × 105 s−1. The latter is close to the rate constant of the 90
transformation of the “450 nm” band into the “410 nm” band
reported in ref. 19, (1.8 × 105 s−1).

The trivalent platinum complex [PtCl4]− is known to vanish
in the reaction of disproportionation (eqn (16)) with the rate
constant 2k16 = (4.6 ± 0.4) × 106 s−1.4 95

PtIII + PtIII → PtII + PtIV (16)

When the initial concentration is about 2 × 10−6 M, this
rate constant provides a characteristic lifetime of the complex
of about 0.1 s. This is in fair agreement with the stability of
[PtCl4]− absorption (410 nm) over the time domain up to 1 ms 100
(Fig. 2).

3.4. Formation and disappearance of the Cl2
•− radical anion

The appearance of a Cl atom in the reaction system is followed
by its fast conversion into the Cl2

•− radical anion in the reaction
with Cl− (reaction (17)). Cl2

•− displays the absorption band at 105
350 nm with the absorption coefficient of 9600 M−1 cm−1.28

Cl• + Cl− → Cl2
•− (17)

The Cl− ion results from the general process of [PtCl6]2−

photoaquation (reaction (12)). Its concentration after the laser
pulse is ca. 2 × 10−5 M. Reaction (17) is diffusion-controlled 110
(k17 = 8 × 109 M−1 s−1;29 6.5 × 109 M−1 s−1 30) and can provide
a characteristic time of Cl2

•− formation of about 6 ls. Fig. 2
shows that the formation of absorption at 350 nm takes about
0.7 ls and its yield is smaller than that calculated from reaction
(17). Thus, the Cl atom not only reacts with the Cl− ion but 115
also disappears in alternative reactions, one of which can be the
reaction with water molecules (reaction 18).

Cl• + H2O → ClOH− + H+ (18)

P h o t o c h e m . P h o t o b i o l . S c i . , 2 0 0 5 , x x x , 1 – 6 3



The available rate constants for reaction (18) are 1.6 × 105 s−130

and 2.5 × 105 s−1 31, which indicate that the reaction can not
substantially accelerate the Cl2

•− formation. The recombination
of Cl atoms with the rate constant of 8.8 × 107 M−1 s−1 32 at the
initial concentration of 2 × 10−6 M can not compete even with5
reactions (17) and (18).

In principle, the presence of undefined organic impurities
in water could accelerate the disappearance of the Cl atoms
and the appearance of Cl2

•−. However, the concentration of the
impurities should not be less than 10−4 M, which is improbable.10
Only two species in solution have high enough concentration to
accelerate Cl• atom disappearance, the initial [PtCl6]2− (∼10−4 M)
and aquated [PtCl5(OH)]2− (∼2 × 10−5 M after the pulse).
The fast disappearance of the Cl atom in the reaction with
these Pt(IV) complexes can provide the observed time of Cl2

•−15
formation (reaction (19))

Cl• + Pt(IV) → Pt(V) + Cl− (19)

If the rate constant of reaction (19) is diffusion-controlled
(k19 = kdiff = 7.5 × 109 M−1 s−1), for concentrations of the Pt(IV)
complexes of about 10−4 M, the competition of reactions (17)–20
(19) leads to the yield [Cl2

•−]max = 0.2 × [Cl•]0, which is in fair
agreement with the experimental data ([Cl2

•−]max = 4 × 10−7 M;
[Cl•]0 = [PtCl4

−]max = 2 × 10−6 M).
The kinetics of the change in Cl2

•− absorption (Fig. 2)
depends on both its formation in reactions (17)–(19) and the25
disappearance with the observed first-order rate constant kd

≈ 3 × 104 s−1. When the initial concentration is 4 × 10−7 M,
the reaction of Cl2

•− disproportionation (for zero ionic strength
2kdispr = 2.1 × 109 M−1 s−1 27) does not contribute much to
the disappearance of radical anions (because the corresponding30
characteristic time is ca. 1 ms). The Cl2

•− disappearance reaction
will be discussed below.

When the Cl atom disappears in reactions (17)–(19), the time
dependence of the Cl2

•− concentration obeys the equation

[Cl.−2 ](t) = [Cl.]0

k23[Cl−]
kf − kd

(e−kd t − e−kf t), (20)

where kf = k17[Cl−] + k18 + k19 [PtIV] and kd are the rate constants
of the formation and decay of the radical anion. In Fig. 2, the
solid lines denote the calculations of kinetics from eqn (20) with35
constants kf = 1.5 × 106 s−1 and kd = 3.3 × 104 s−1, which is in
fair agreement with the experimental curve. The kf value is fully
determined by the aforementioned rate constants of reactions
(17)–(19) and reagent concentrations.

The kinetics of Cl2
•− disappearance with the observed rate

constant kd = 3.3 × 104 s−1 can not be provided by the reaction
with water and the complexes of either trivalent or bivalent
platinum. The rate constant of the reaction between Cl2

•− and
water (1.3 × 103 s−1)31 gives a characteristic reaction time of
800 ls, which is much longer than the observed one. For the
concentration of Pt(III) and Pt(II) complexes of about 2 × 10−6 M,
the rate constant, which can give the necessary rate, should be
≥1.5 × 1010 M−1 s−1. This value substantially exceeds the rate
constant of the diffusion-controlled reaction of charged particles
(all platinum complexes carry a negative charge) which obeys the
equation33

kdiff = 4pROD
exp

(
RO

R
− 1

) , (21)

where RO = q1q2e2/(ekT) is the Onsager radius, q1 and q2 are40
the charges, R is the total radius of reacting particles, and D is
the coefficient of the mutual diffusion of reagents. For the pairs
Cl2

•−–[PtCl4]− or Cl2
•−–[PtCl4(OH)(H2O)]2−, the total reaction

radius is estimated to be 5.6 Å (the length of the Cl–Cl bond in
Cl2

•− is 2.6 Å,34 the Cl− radius is 1.8 Å,35 and the typical length of45
the Pt–Cl bond is 2.3 Å36). The RO in water at room temperature
amounts to 7 and 14 Å for q1 = −1, q2 = − 1, q1 = − 1, and
q2 = − 2, respectively. Thus, the value of the rate constant of
the reaction between the Cl2

•− radical anions and the Pt(III) ions

(single- or double-charged) does not exceed (2–4) × 109 M−1 s−1 50
and fails to provide the observed rate of Cl2

•− decay.
The only reaction which can give the observed rate of Cl2

•−

decay is its reaction with the Pt(IV) complexes ([PtCl6]2− and
[PtCl5(OH)]2−),

Cl2
•− + PtIV → PtV + 2 Cl− (22) 55

similarly to the aforementioned reaction between the Cl atom
and the same complexes. The value kd = 3.3 × 104 s−1 and the
total concentration of tetravalent platinum (∼10−4 M) allows
one to estimate the rate constant of reaction (22) as k22 ≈ 3.3 ×
108 M−1 s−1, which is an order of magnitude smaller than the 60
rate constant of the diffusion-controlled reaction. No spectral
manifestations of Pt(V) complexes were obtained as these species
are likely to have no substantial absorption in the nearest UV
and visible regions.

Conclusions 65

Spectral and kinetic characteristics of intermediates arising
from laser flash photolysis of aqueous solutions of [PtCl6]2−,
namely Pt(III) complexes—[PtCl4(OH)(H2O)]2− and [PtCl4]−—
and Cl2

•− radical anions were obtained. About 90% of [PtCl6]2−

photoaquation at 308 nm over the concentration range of 70
10−5–10−4 M and with pH ≈ 5–6 occurs without the es-
cape of a chlorine atom from the secondary radical pair
([PtCl5(H2O)]2−–Cl) into the solvent bulk. The contribution of
chain processes to photoaquation could be assigned to both
the appearance of Cl atoms in the bulk and the formation 75
of trivalent platinum intermediates. Under the experimental
conditions of the current work, the chain processes are of minor
importance, which is confirmed by a low quantum yield of
photoaquation. The reasons for a substantial increase in the Q8
quantum yield of PtCl6

2− photoaquation with increasing pH, 80
concentration of the complex (over the range of 10−4–10−2 M),
and excitation wavelength3–6 should be established in further
investigations.

Appendix: Pulse radiolysis of [PtCl4]2− and
[PtCl6]2− in aqueous solutions 85

In this Appendix, we comment the works by Broszkiewicz
et al.19–21 on the pulse radiolysis of [PtCl4]2− and [PtCl6]2−. The
results of refs. 19 and 21 concerning [PtCl6]2− seems to be rather
contradictive.

In refs. 19, 20 and 21, the pulse radiolysis of [PtCl4]2− in water 90
saturated with N2O leads to the formation of the band with a
maximum at 450 nm followed by its transformation to the band
with a maximum at 410 nm. In ref. 19 and 20 these bands were
assigned to the pentacoordinated complexes of Pt(III) with the
composition [PtCl4(OH)]2− and a square pyramid structure (C4v) 95
for the “450 nm” band and a trigonal bipyramid (D3h) for the
“410 nm” band:

[PtCl4]2− + •OH → {[PtCl4(OH)]2−}C4v
(450 nm) (A1)

{[PtCl4(OH)]2−}C4v
(450 nm)

→ {[PtCl4(OH)]2−}D3h
(410 nm) (A2)

In a more recent work,21 the “410 nm” band was attributed 100
(based on the conductivity measurements) to [PtCl4(OH)2]3−

with a distorted octahedron structure:

{[PtCl4(OH)]2−}C4v
(450 nm) + H2O

→ {[PtCl4(OH)2]3−}octahedron (410 nm) + H+ (A2′)

Pulse radiolysis of [PtCl6]2− was performed in refs. 19 and 21.
In both cases, alcohols (methanol in ref. 19 and tert-butyl alcohol 105
in ref. 21) were used to scavenge •OH radicals. The temporal
resolution of the pulse radiolysis setup in both cases was ca.
1 ls. The results were different, as in ref. 19 only a band in
the region of 410 nm was recorded. This band was assigned

4 P h o t o c h e m . P h o t o b i o l . S c i . , 2 0 0 5 , x x x , 1 – 6



to [PtCl5]2− with a trigonal bipyramidal structure (D3h). It was
proposed that the UV spectra of [PtCl5]2− and [PtCl4(OH)]2− D3h

complexes are almost the same. The reaction pathway (A3–A7)
was put forward:

[PtCl6]2− + eeq
− → [PtCl6]3− (A3)5

[PtCl6]2− + H• → [PtCl6]3− + H+ (A4)

[PtCl6]3− → {[PtCl5]2−}D3h
(410 nm) + Cl− (A5)

•OH + CH3OH → •CH2OH + H2O (A6)

•CH2OH + [PtCl6]2− → [PtCl6]3− + CH2O + H+ (A7)

It was proposed that [PtCl6]3− does not absorb in near UV and10
visible spectral regions.

In ref. 21, the initial formation of an absorption band
with a maximum at 440 nm was recorded followed by its
transformation to the 410 nm band. Based on both UV spectra
and conductivity measurements, the 410 nm band (as in the15
case of [PtCl4]2− radiolysis) was attributed to [PtCl4(OH)2]3−,
and the 440 nm band (considered to be different from the
450 nm band in the case of PtCl4

2−) was assigned to [PtCl6]3−.
Correspondingly, the radiolysis mechanism A3–A7 was changed
to A3′–A6′ (the reaction between the butoxy radical and Pt(IV)20
was proposed to be negligible):

[PtCl6]2− + eeq
− → [PtCl6]3− (440 nm) (A3′)

[PtCl6]2− + H• → [PtCl6]3− (440 nm) + H+ (A4′)

[PtCl6]3− (440 nm) + 2H2O
→ {[PtCl4(OH)2]3−}octahedron (410 nm) + 2H+ + 2Cl− (A5′)

•OH + (CH3)3COH → •CH2(CH3)2COH + H2O (A6′)25

The principal question is why the change of the •OH scavenger
(tert-butyl alcohol instead of methanol) leads to the dramatic
change in the mechanism of radiolysis displayed by the occur-
rence of the 440 nm band. This problem is not discussed in ref. 21.

Assuming that both refs. 19 and 21 are correct, the following30
comments could be made:

(i) To achieve the formation of the 440 nm intermediate with
the characteristic time of ca. 1 ls, the reaction between [PtCl6]2−

and •CH2(CH3)2COH radical should exist. Its rate constant
should be ca. 1010 M−1 s−1. For the case of the •CH2OH radical,35
the rate constant should be at least two orders of magnitude
smaller.

(ii) The 410 nm complex may be either the planar [PtCl4]− itself
or a square-planar structure with weakly coordinating ligands
in the apical position.23
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(iii) The assignment of the 440 nm band to [PtCl6]3− contra-

dicts the theoretical predictions.22,23

(iv) Both 440 nm and 450 nm bands could be the same band
belonging to the six-coordinated [PtCl4(OH)(H2O)]2− complex.

In conclusion, the data of pulse radiolysis seems to be unclear.45
Particularly, the dependence of the reaction pathway on the
nature of an •OH radical scavenger should be reproduced.
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