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the large current spike and the inverted wave seen in cyclic voltammograms 
are analogues of the anomalous current maximum seen in polarograms. 
Although further investigations of these phenomena are underway, we 
believe that they are related to reduction of adsorbed decylmercury radi-

Introduction 
A question of great current interest in the field of electrically 

conductive, low-dimensional materials composed of molecular 
stacks-1 concerns the importance of incomplete charge transfer 
or "partial oxidation" in facilitating charge transport.3'4 

Considerable experimental and theoretical evidence points to 
the prerequisite of bringing the arrayed molecules (usually 
planar, conjugated organics or metal-organics) into formal 
fractional oxidation states (mixed valency) to help overcome 
band-filling, bandwidth, and Coulombic impediments to 
charge conduction along the molecular stack.3'4 This ionic, 
mixed valent state is usually brought about via the addition of 
electron acceptors (or donors) to the system. In apparent 
contradiction to the above viewpoint stands a large class of 
highly conductive solids formed by the addition of elemental 
iodine to various polycyclic aromatic hydrocarbons.5 In several 
cases, iodination increases the electrical conductivity of the 
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hydrocarbon by as much as 10 l 2-10'4 .5 These materials have 
long been formulated as covalently bonded molecular com
plexes, i.e., unoxidized with iodine present as I2. 

In contrast to the conventional structural model for con
ductive hydrocarbon-iodine complexes, recent investigations 
in several laboratories, including our own, have shown that 
halogenation is an exceedingly effective method for introducing 
partial oxidation in a number of planar organic and metallo-
macrocyclic systems.6_s The structures of such materials 
generally consist of arrays of partially oxidized donor molecules 
and reduced halogen acceptor counterions.6 '8 In the case of 
iodine dopants we have also shown that the powerful combi
nation of resonance Raman and iodine-129 Mossbauer spec
troscopy can be used to deduce the form of the iodine present 
in such materials (i.e., I2 ,1 - , I3 - , Is - , or mixtures thereof), and 
thus the degree of partial oxidation.6a_c-9 This technique is 
especially informative in instances where disorder6b or (as in 
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the present case),0a the extreme complexity of the structure 
hinders diffraction studies. With these considerations in mind, 
we have now applied the Raman-Mossbauer technique to the 
most highly conductive [CT(300 K) « 0.1 (ohm cm) - ' for 
compressed, polycrystalline samples'08 and 5-20 (ohm cm) - ' 
for single crystals"] and most thoroughly studied of the hy
drocarbon-iodine complexes, that of perylene (A): 

A 

"2perylene'3h".,0 Our goal was to determine whether or not 
this is a molecular complex. We report here that "2perylene-
3I2" is not a molecular complex, but is a partially oxidized, 
mixed valence compound. 

Experimental Section 

Synthesis of Perylene-h^. Lustrous, silver-black crystals of 
"2perylene-3l2" were grown from hot benzene solutions of perylene 
and 1? by using the procedure of Kommandeur and Hall.,oh The 
product was quickly washed with benzene and was briefly dried under 
a stream of prepurified nitrogen. Since noticeable discoloration (due 
to iodine loss) of this compound occurs within 10-15 min at room 
temperature in an open vessel, samples were stored in closed containers 
under nitrogen at -35 0C in the dark. The sample for elemental 
analysis was maintained at 0 0C until immediately prior to analysis. 
The stoichiomelry determined corresponds to perylene-12 92-

Anal. Calcd for C20H,2I2.92: C, 38.56; H, 1.94; I, 59.49. Found: C, 
38.28; H, 1.80; 1,59.04. 

Synthesis of Perylene,,29l2.92- The l29I-enriched sample was pre
pared by the above procedure. The reagent '29I2 was prepared by 
hydrogen peroxide oxidation of an acidified solution OfNa129I (Oak 
Ridge National Laboratory, 87% 129I isotopic content). The resulting 
129I2 was extracted with pentane, and the solution was washed with 
water, dried over Na2SO^ and evaporated in a nitrogen stream to yield 
solid 1 2 9 I 2 . 

Iodine-129 Mossbauer Studies. Source, absorber, and detector were 
employed in the standard transmission geometry. The 66Zn129Te 
source (?i/2 = 69 min) was prepared by irradiation of a 66Zn128Te 
target (pressed in an aluminum disk) in the Argonne CP-5 reactor for 
2 h. The source produced sufficient 27.7 keV 7 radiation for 3-4 h of 
Mossbauer effect data collection. Absorbers were prepared by pow
dering the iodine-129 enriched sample, mixing it with an inert filler 
(boron nitride), and loading it into a Lucite sample holder. Both source 
and absorber were cooled in liquid He during data collection. Three 
sources were used, in sequence, to collect all of the data. Data collected 
from each source were checked for reproducibility and then summed 
to give the final spectrum. The spectrometer velocity was generated 
with a feedback-controlled vibrator by using sinusoidal acceleration. 
Velocity calibration was accomplished with 57Fe foil. Data collection 
utilized a proportional counter in conjunction with a 400-channel 
multichannel analyzer, operating in the time mode. Paper tape was 
used for data storage. 

Mossbauer Data Processing. Initial Mossbauer effect data pro
cessing and analysis employed the computer program, GENFlT,6bJ2 

which finds the best values for the parameters of isomer shift (5), 
quadrupole coupling constant (e2qQ), line width (T), population (pi) 
base line, and asymmetry parameter (?)) via nonlinear least-squares 
minimization of the difference between the observed and calculated 
spectra. Each unique iodine microenvironment, or site, is described 
by a set of five parameters and gives rise to an eight-line quadrupole 
absorption pattern. The observed spectrum is a summation of the 
absorption patterns of all of the iodine sites. 

The goodness of fit is judged by the parameter "Misfit", which has 
been previously defined by Ruby.12 Final data processing and analysis 
were accomplished by using a modified version of GENFIT,13 which 
includes corrections for the absorber thickness13-'5 (see Results and 
Discussion for full explanation), histogram, and cosine errors. Both 
versions of GENFiT include a broadening parameter, K\,bh which allows 

one or more sites to have a distribution of quadrupole coupling con
stants. This occurs when one site can be in several slightly different 
environments, resulting in a modest spread in the quadrupole coupling 
constant. This results in a blurring of the spectral peaks from a single 
octet (for each site /) in a way which is larger for those lines at larger 
velocities. Normally, each site is unique and can be described by five 
parameters. If one site has a distribution in its quadrupole coupling 
constant, it could be replaced by several sites with slightly different 
e2qQ values. However, it is more convenient to use the broadening 
formula by adding one extra parameter for each site. In the present 
case, it was only necessary to apply this broadening to two of the sites. 
This nonequivalence was incorporated in the fitting procedure as a 
velocity-dependent line broadening function (eq 1) 

r„ = V k ( K n - 5 , ) ] 2 + i y (i) 

where T, is the actual line width of the /th site, K, is the broadening 
parameter applied to the /th site,6b Vn is the velocity of the «th line, 
bi is the isomer shift of the /th site, and Tn is the observed width of the 
nth line. The lines furthest from the center of gravity (S, isomer shift) 
are broadened to a greater extent than those lines closer to 5/. This 
has the same effect as a distribution of quadrupole splittings. Using 
this value of Tn, reasonable line widths are obtained for all sites when 
compared with the natural line width (T0, vide infra). For a "perfect" 
sample one expects Tn = To, but many effects can cause larger values 
to be observed. 

Resonance Raman Studies. Laser Raman spectra were recorded 
with Kr+ (6471 A) or Ar+ (4880, 5145 A) excitation by using a Spex 
1401 double monochromator and photon counting detection. Samples 
were examined in nitrogen-flushed, 5- or 12-mm, spinning (ca. 1200 
rpm), Pyrex sample tubes. A 180° back scattering detection geometry 
was employed. Several scans were made of each sample (the initial 
at lowest laser power) to check for sample decomposition. This effect 
was relatively minor and resulted only in gradual diminution of the 
polyodide bands with accompanying increase in perylene fluorescence. 
Spectra were calibrated by using the exciting line (v0) or the laser 
plasma lines. 

Results and Discussion 

The goal of this investigation was to identify, via resonance 
Raman and 1-129 Mossbauer spectroscopy, the form(s) of 
iodine present in "2perylene-3l2" and thus to determine 
whether or not this material is partially oxidized. Further de
tails of the very complex crystal structure are under investi
gation by diffraction techniques and will be reported in due 
course. 

Crystals of "2perylene-3l2" were grown from hot benzene 
solutions of perylene and I2 (l27l2 or l29l2) by the procedure 
of Kommandeur and Hall.'oh Elemental analysis of a freshly 
prepared sample indicated that the composition is approxi
mately perylene-12.92-

In Figure 1 are presented resonance Raman scattering 
spectra (5145-A excitation; sealed, spinning polycrystalline 
samples) of perylene-12.92 along with those of relevant model 
compounds in which the form of the iodine present has already 
been unambiguously established by diffraction methods. Since 
the perylene complex slowly loses iodine on standing in an open 
container at room temperature, spectra were also recorded of 
samples which had been deliberately depleted of iodine by 
using a flow of prepurified nitrogen gas. Except for a pro
gressive diminution of polyiodide scattering intensity and an 
increase in perylene fluorescence, spectra were identical with 
that shown in Figure IA. It was also established that the per-
ylene-12.92 Raman spectra are essentially independent of ex
citing wavelength over the range 4880-6471 A (Figure 2). The 
spectral scattering pattern exhibited by the perylene complex 
(175 s, 145 w, 115 m, cm-1) is clearly and, most importantly, 
inconsistent with a simple molecular I2 charge transfer com
plex. Interaction with the 7r cloud of benzene perturbs v\-\ of 
12 only slightly (Figure 1B, 209 cm - ' ) from the gas phase value 
of 215 cm-1,16 while even a stronger donor such as Me2SO only 
displaces v\.\ to 189 cm - ' '7a-b This effect can be understood 
by viewing I2 as a Lewis acid. Interaction with Lewis bases 
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Figure 1. Resonance Raman spectra (i'0 = 5145 A) of (A) polycrystalline 
pcrylene-l2.92- (B) I2 as a solution in benzene; (C) polycrystalline 
As(C6Hs)4

+I3-; (D) polycrystalline (lrimcsic acid-H20)ioH+l5
-: (E) 

polycrystalline Csal*; (F) polycrystalline (phenacetin^H + h -h. 

populates molecular orbitals with 1-1 antibonding charac
ter, 17c'd thus increasing the I-I bond lengths and decreasing 
the stretching force constant.6a~c It is also possible to reject, 
in perylene-12.92, the presence exclusively of symmetrical (i.e., 
Dcch) b - units, as exemplified by A s ( C s H s ^ + I 3

- 18 (Figure 
IC, f]3- symm, fundamental = 1 1 3 cm - 1 ) and a number of 
other symmetrical triiodide compounds.6a-9 Likewise, the 
Raman scattering energies of an unsymmetrical (Cs) triiodide 
ion (B) as in CsI3,18146 s and 99 s cm~'.9-19 are at considerable 
variance with the perylene results. The spectral pattern 

I —I I [ I - I I -I]" 

3001 0 250.» 200.B 15010 
WAVENUMBER Cl/CM) 

50!e 

Figure 2. Resonance Raman spectra of perylene-12.92 at various exciting 
frequencies (v0). (A) Kr+, 6471 A; (B) Ar+. 5145 A; (C) Ar+, 4880 A. 

Table I. Resonance Raman Data and Assignments for Various 
Polyiodide Containing Compounds" 

compound 

perylene-12.92 
Cs2I8 

(phenacetin)2H + l3~-
CsI3 

I2 in Me2SO 
h in benzene 
•2 (gas) 

h 

(trimesic acid-H20)io'H + I 5
-

internal coordinate change 
" - I 2 " 

175s 
172s 
187m 

189s 
209 s 
215s 
162s 

" " I 3 -

145 w, 115m 
150w, 105 s 
120 s 
146 s, 99 s 

other 

104 w, 75 w 

" In cm strong, m = medium, w = weak. 

exhibited by symmetrical Is species (C) as found in (trimesic 
ac id-H 2 0) ioH + I 5 - 20 (Figure ID, vh- = 162 s, cm - 1 ; other 
transitions at 104 w and 75 w, cm - 1 ) are also not evident. 
Rather, the resonance Raman spectrum of perylene-h.92 can 
be assigned to a structural model with both I 3

- and I2 units, 
probably weakly interacting. An example of this type of 
compound is Cs2Is (Figure IE, v-\2- = 172s, cm - 1 , v-\r- = 
150 m and 105 s, cm - 1 ) which is known to possess " I s 2 - " 
units21 (D) (i.e., I2 and distorted I 3

- , weakly interacting), and 

I — I-

I) " E 

(phenacetin)2H+I3~-I2 (Figure 1 F, v-\2- = 187 m, v-\3--- = 120 
s, cm - 1 ) which possesses chains of alternating I 3

- and h units 
(E).22 The Raman transition at 145 cm - 1 in perylene-I2.92 is 
most reasonably ascribed to the same origin as the 150-cm - ' 
transition in Cs2ls: slight distortion of the I 3

- units (i.e., un
equal I-I bond distances). This vibrational mode is also ob-
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served in the resonance Raman spectrum OfCsI3
9,19'23 and is 

formally derived from the Raman-inactive antisymmetric 
stretching transition under D„h symmetry. Resonance Raman 
data and spectral assignments for the above compounds are 
compiled in Table I. 

Iodine-129 Mossbauer studies of perylene-l29l2.92 were 
undertaken to obtain additional, quantitative information on 
the polyiodide species present as well as to investigate the 
possible presence of Raman-inactive I - or other iodine con
taining species. The experimental spectrum is represented by 
the data points in both Figures 3A and 3B. It is possible to 
immediately reject the presence of significant amounts of 
isolated T (5 = -0.51 mm/s, e2qn9Q = 0.00 MHz24). The 
presence of isolated I2 molecules (for I2 in benzene, <5 = +0.76 
mm/s, e2qn9Q = -1692 MHz;24 for I2 in hexane, 5 = +0.98 
mm/s, e2q]29Q = —1587 MHz24) as the sole iodine containing 
species could also be rejected. Rather, the spectrum is more 
complex, and considerable effort was put into deriving an op
timized polyiodide structural model for perylene-12.92- Initial 
attempts were made to fit the data to two sites with relative 
populations of either 1:1 or 1:2 (symmetrical I3

-). In neither 
case was acceptable agreement found between experimental 
and calculated spectra. Similarly, attempting to fit the data 
to three sites with relative populations 1:1:1 (distorted I3

-) or 
2:2:1 (symmetric Is-) did not result in a good agreement. Even 
attempting to fit the data to four sites resulted in poor agree
ment between experimental and calculated line shapes. 
However, with five sites, a satisfactory fit was obtained by 
using either of two different refinement procedures (vide infra). 
It will be seen that such a fit can be reasonably interpreted in 
terms interacting I2 units and I 3

- ions. Derived relative pop
ulations suggest that two I2 units weakly coordinate to each 
distorted I 3

- ion, as exemplified by F. Such a structure is in 
good agreement with the Raman data. 

( 1 - I ) 2 - • • I-
F 

I—I 

To ensure maximum reliability, two approaches were em
ployed in the Mossbauer data analysis. The optimized com
puter fit shown in Figure 3A employs the standard "thin" 
absorber approximation. That is, the quadrupole pattern is 
assumed to be the sum of Lorentzians, the positions, intensities, 
and widths of which have the ideal values calculated from the 
ground and excited state quadrupole Hamiltonians.13,15 Pa
rameters obtained in this fit are compiled in Table II. When 
individual lines of the spectrum are well resolved or when the 
absorber thickness, T, approaches zero, as is often found, the 
"thin" approximation is valid. T is given by eq 2 

T = <TQ/A" (2) 

where a0 is the resonance cross section per nucleus,/A is the 
recoilless fraction of the absorber at the measurement tem
perature, and n is the number of resonant nuclei per unit area. 
Appreciable absorber thickness (significant T) results in sat
uration of the most intense lines and a resultant relative in
crease in the intensities of other lines. Also observed are sat
uration of poorly resolved lines as well as minor changes in the 
quadrupole line positions. It was noted in the "thin" absorber 
fit (Figure 3A) that slight disparities occurred in the intensities 
of central lines relative to the outermost lines. This situation 
plausibly arises from neglect of absorber thickness, so cor
rections were introduced as outlined below, employing a 
modified version of the fitting routine.13 

The theory and computational techniques employed for the 
inclusion of thickness effects have been explained in detail 
elsewhere:13"15 only the pertinent and important points will 
be summarized here. The calculated counting rate or trans
mitted flux as a function of the relative velocity (v) of source 

§ § § 
VELOCITY (MM/SEC! 

Figure 3. Iodine-129 Mossbauer spectrum of polycrystalline perylene-b,92 
at 4 K. (A) The solid line represents the optimized computer fit to the 
experimental data points, using the "thin" approximation. (B) The solid 
line represents the optimized computer fit using absorber thickness cor
rections. 

and absorber is given by eq 315 

rate (v) = J" FLUX(£,t;) * TRANS(£) d£ (3) 

where the flux distribution (FLUX) and transmission 
(TRANS) are defined in eq 415 and 515 

FLUX(£» = B + S(\ - / s ) 

2fsS 
+ 7rTs 

1 + 
E-E0- E(v/c)\2 

Ts/2 j , 
(4) 

TRANS(£) = exp[-7 */((£)] (5) 

where EQ is the nominal 7-ray energy, E is the actual energy 
of the 7-ray, B is the background counting rate, 5 is the inte
grated signal rate,/s is the source recoilless fraction, A(E) is 
the normalized absorption shape, Ts is the source line width, 
and c is the speed of light. This is the flux that is used for a 
nonsplit single-site source, e.g., ZnTe. FLUX, in general, is not 
this simple. It is instructive to look at the form of the normal
ized absorption shape (eq 6):15 

A(E)= L L 
/=sites / = line 

1 + 

OLlPi 
es 

E-E0-S1- E(v/c) - e2qQth 
Ts/2 J 

- 1 
(6) 

The term, a/p„ relates the relative intensity of a given line (/) 
of the eight line quadrupole pattern and the relative number 
of atoms of each site ;'(/>,) to the observed absorption spectrum 
(A(E)). The only other new term is e2qQei, which is the 
product of e2qQ (the quadrupole coupling constant) and e/ (the 
position of each line in the quadrupole pattern). Thus, it is easy 
to see that the overall absorption spectrum is the sum of the 
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Table II. Iodine-129 Mossbauer Parameters for Perylene-h.92 

"thick" absorber corrections 
site 1 
site 2 5 2 4 1 3 
site 3 (I — 1 ) 2 - - - I I —I 
site 4 
site 5 

"thin" absorber approximation 
site 1 
site 2 
site 3 
site 4 
site 5 

Misfit (%) 
"thick" absorber 
"thin" absorber 

ratio of average population of " h " : ^ -

"thick" absorber 
"thin" absorber 

5, mm/s" 

1.23(1) 
1.27(2) 
1.40(15) 

-0 .07 (2) 
0.76(5) 

1.23(1) 
1.18(2) 
1.14(3) 

-0 .03 (4) 
0.76 (4) 

1.03(2) 
0.87 (2) 

2.2 (3):1.0 
2.1 (3):1.0 

e2qn9Q, MHz 

- 1 7 4 6 ( 5 ) 
- 1 6 6 9 ( 5 ) 

- 9 5 8 ( 1 0 ) 
- 5 5 0 ( 1 0 ) 

-1341 (10) 

- 1 7 4 6 ( 5 ) 
- 1 6 7 8 ( 5 ) 
- 1 0 5 9 ( 8 ) 

- 6 0 4 (7) 
-1341 (10) 

T, mm/s* 

0.51 (3) 
0.97 (2) 
1.25(9) 
0.77(8) 
1.34(7) 

0.97 (3) 
1.8(1) 
1.6(5) 
1.1(1) 
3.5(3) 

Kc 

0.08 (3) 

0.05 (2) 

0.2(1) 

0.0(1) 

V 

0.0(1) 
0.0(1) 
0.0(1) 
0.0(1) 
0.0(1) 

0.0(1) 
0.0(1) 
0.2(1) 
0.0(1) 
0.0(1) 

Pe 

1.0 
2.0(1) 
0.8(1) 
0.7(1) 
1.7(2) 

1.0 
2.0(1) 
0.8(1) 
0.9(1) 
2.2(2) 

" Vs. ZnTe. * Line width. ' Broadening parameter (see text). d Asymmetry parameter. 
are estimated standard deviations resulting from the fitting procedure. 

Relative population. Numbers in parentheses 

eight-line spectra of each of the individual sites. If there is any 
deviation from axial symmetry at a particular site, then ?7, the 
asymmetry parameter, will have a nonzero value. The term e, 
includes the effects due to 77. The rate equation can be rear
ranged in a more tractable form (eq 715) 

rate(c) = RQ l - / s 

S 

S + B 
(1 - 7 7 ( ^ ) ) (7) 

where TI(u) is the transmission integral (eq 815) and F{E,v) 
is a function of energy and velocity (eq 9) 

TI(v) = $F(E,v) * TRANS(£) d£ 

F(E.v) = - J T 
7Tl s 

+ 
E-E0- E(v/c] 

rs/2 

(8) 

(9) 

The parameter FSB (eq 1015) embodies the properties of the 
source and detector. 

FSB = / s 
S + B 

(10) 

Our aim is to find the relative population (/?,) of the various 
iodine sites. We are not concerned whether the total amount 
of iodine is large or small. To determine the total amount of 
iodine present (alternately, to measure FSB) would require 
auxiliary measurements. But, we need merely choose a plau
sible value for FSB to obtain the proper/?,. The fitting routine 
is employed to minimize the difference between the experi
mental and calculated spectra by using the parameters of 
isomer shift (5), quadrupole coupling constant (e2qQ), line 
width (T), asymmetry parameter (r?), and relative population 

(Pi). 
The result of fitting the data using the thickness correction 

is shown in Figure 3B and the final Mossbauer parameters are 
set out in Table II, where they can be compared with those 
obtained from the "thin" absorber data refinement. The fit 
using the thickness correction did not improve Misfit, but re
sulted in a significant visual improvement. Also, the values for 
the line width parameters are now more reasonable; in the 
"thin" absorber fit, they were found to be several times the 
natural line width (To = 0.59 mm/s2 4 a) a rather unrealistic 
result. However, only minor changes in isomer shifts, qua
drupole coupling constants, and relative populations are ob
served. Thus, although the final Mossbauer parameters which 

will be considered in the discussion of polyiodide structure are 
those which include the precautionary thickness correction, 
they differ only slightly from the "thin" absorber parame
ters. 

The isomer shift and quadrupole splitting parameters ob
tained for the five site polyiodide model (F) compare favorably 
with values reported for the structurally similar \$~ ion ((tri-
mesic acid-H20)ioH+l29l5~, G) and the distorted I 3

- ion 
(Cs+ I 2 9 l3~, H) as can be seen below. 

site 5 
5 (mm/s) 0.76 

( 1 -
e2q'29Q (MHz) -1341 

2 
1.27 
-I)2--

0.53 1.15 
- 1 --

0.13 
. . I .. 

-1404 

1.15 
- I -

•1669 

F 

0.53 

4 1 3 
-0 .07 1.23 1.40 

• • • i r 1 
- 550 -1746 -958 

-0 .24 
1 - -

1.14 
- - I -

0. 
-I 

-1777 -965 
G 6 b 

-1777 -1404 -616 -1787 -1036 

H2 5 

The parameters obtained for chemically similar sites in the 
three polyiodides are rather close. For example, the three iodine 
sites in the distorted triiodide unit of the perylene complex have 
isomer shift and quadrupole coupling constant values generally 
similar to those of the distorted triiodide in CsIi, and evi
dencing greater distortion of the I3 - than in I s - (G). The " h " 
site (site 2) closest to the distorted I3 - has isomer shift and 
quadrupole coupling constant values intermediate between 
those of the " h " unit in CSI3 and those of free I2. They are 
nearly indistinguishable from those of the " h " unit in I5 - . The 
small but nonzero asymmetry parameter found for site 2 in the 
"thin" analysis of the perylene complex appears to reflect some 
deviation from axial symmetry of that particular iodine envi
ronment. In summary, the structural model of I3 - (very likely 
distorted) and I2 deduced from the iodine Mossbauer data is 
in good accord with the resonance Raman results. 

Conclusions 

The results of this resonance Raman/iodine Mossbauer 
spectral study indicate that "2perylene-3l2" (more correctly 
formulated as perylene-h.92) contains iodine as both I-T and 
h . On the basis of results for model compounds, these polyio
dide units appear to be weakly interacting. Thus, "2pery-
lene-312" is actually a partially oxidized material with an ap-
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proximate charge distribution (perylene)+0 4 (l3—-2l2)o.4- Thus, 
this conductive material is not an exception to the general 
observations about the importance of mixed valence vis-a-vis 
charge transport. In this connection, it is interesting to note that 
the first ionization potential of tetrathiafulvalene,26 which 
forms an extensive series of conductive, mixed valence com
pounds with iodine,70'27 is comparable to that of perylene,28 

i.e., 6.83 eV26 vs. 6.97 eV,28 respectively. By implication, the 
present results indicate that other conductive hydrocarbon-
iodine complexes are also mixed valent. This question is pres
ently under further investigation. 
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