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Reduced radial distribution functions (RDFs) for non-crystalline solutions of poly(p-phenylene-l,3,4- 
oxadiazole) (POD) in H2SO4 have been determined and discussed for the first time. In solutions of up to 
14 wt% POD in H2SO~ the POD monomeric units act as simple perturbations of the correlation lattice 
of the pure solvent. Between 14 and 15 wt% POD content a phase transition from isotropic solution to 
crystal solvates and H2SO4 occurs. The short range interactions of POD molecules with the correlation 
lattice of a 96.2 wt% aqueous H2SO4 solvent are considerably stronger than for the same POD content 
in a 100% H2SO 4 solvent. 
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I N T R O D U C T I O N  

Fibres with high thermal stability can be spun from 
solutions of poly(p-phenylene-l,3,4-oxadiazole) (POD) 
in sulphuric acid 1-4. The characterization of the internal 
structure of these solutions is especially important 
because P OD molecules are semi-rigid in H2SO 4. Up to 
now, P O D  solutions in sulphuric acid have been 
investigated using, for example, polarized light micro- 
scopy, viscosimetry, nuclear magnetic resonance spectro- 
scopy and transmission electron microscopy 5-8. The 
usual wide angle X-ray scattering (WAXS) studies have 
been also performed, but mainly to characterize crystal 
solvates which are present in POD solutions of higher 
concentration s-l°. In this paper we will discuss reduced 
radial distribution functions (RDFs) for the first time for 
non-crystalline solutions of POD in 100 and 96.2 wt% 
aqueous H2SO4 solvents. 

Weidner et al. IL~2 investigated the intramolecular 
RDF and reduced intermolecular RDF of liquid 100% 
sulphuric acid at 293 K. The short range order was 
described by a correlation lattice. Two possible mono- 
clinic base centred unit cells belonging to the space groups 
C2/c and C2 were determined. In liquid 100% H2SO4 
the molecules were found to be preferentially arranged 
in layers parallel to the base of the unit cell. The 
occupancy of the molecular sites in the unit cell was 
determined to be 85%. Within a layer, the molecules 
were assumed to be netted by hydrogen bonds with a 
length of ~ 0.255 nm. Since the investigation of Weidner 
et al. was very careful, we used the 100% RDF given by 
them as a standard. In the present paper the influence 
of different P OD contents in 100 and 96.2 wt% aqueous 
H2SO 4 solvents on the reduced RDF will be discussed. 

EXPERIMENTAL 

Samples 
The following samples were investigated: 

0032-3861/91/02002844)6 
© 1991 Butterworth-Heinemann Ltd. 

284 POLYMER, 1991, Volume 32, Number 2 

Sample 1: 100% H2SO4; 
Sample 2 : 5  wt% POD in 100% H2804; 
Sample 3 :10  wt% P O D  in 100% H2504; 
Sample 4 :14  wt% P O D  in 100% H2504, 
Sample 5 :15  wt% POD in 100% H2SO4; 
Sample 6:96.2 wt% H2SO4; 
Sample 7:0.5 wt% POD in 96.2 wt% HESO¢; 
Sample 8 :6  wt% P O D  in 96.2 wt% H2SO 4. 

The solutions were placed between 0.08 mm thick PE 
foils, which were welded together to ensure exclusion of 
humidity. 

W A X S  measurements 

The experiments were performed at 293 _+ 1 K in 
symmetric transmission mode on a horizontal X-ray 
counter diffractometer HZG3 (Freiberger Pr~izisions- 
mechanik, GDR) using MoK= radiation. A LiF mono- 
chromator in the primary beam was used and the 
scattered intensity was recorded in the angular range 
2 ° ~< 20 ~< 120 ° (A20 = 0.6 °) with a NaI scintillation coun- 
ter and an impulse height analyser. Four  scans were made 
for every sample to eliminate slowly varying experimental 
conditions. The minimum number of counts was ~ 105. 

Data processin9 

In the first stage the data were corrected for back- 
ground, polarization and absorption using the formula: 

Imeas(0i) - -  Ib,ck(01) exp (-- ktt/COS 0i) 
I . . . .  (0i) -- (1) 

1 + 1.8706 Cos 2 0i(COS 201 -- 1) 

x exp((/~t + &') /cos  0i) cos 0i 

where: 
I .... (0~) =correc ted  intensity; 

Im~as (0~) = measured intensity; 
Ib,ck(0i) = background (air and PE sample holder foils 

scattering) intensity normalized to the actual 
primary beam intensity; 



# = linear absorption coefficient of the sample; 
= linear absorption coefficient of the PE sample 

holder foils; 
t = sample thickness; 

t' = thickness of sample holder foils; 
1.8706 = constant depending on the monochromator  

Bragg angle used (here 10.202°). 

In the second stage a parabolic extrapolation of 
the /corr(0) c u r v e  to 0 = 0  ° was performed followed 
by correction for multiple scattering. For  the latter 
the following approximate correction formula based 
on results of Monte Carlo simulations performed by 
Pitk/inen et al. 13'14 was used: 

with 
I . . . . . .  (Oi) = I .... (O,)/(bO,) (2) 

b = 0.3101~t[p/(g c m -  3)]{/0raax #t < 0.25 

0.0775Ep/(g cm-3)]½/0ma x ]2/ > 0 . 2 5  

and p the density of the sample. In addition the I . . . .  

values for 0i > 26 ° were slightly smoothed (+  1 or + 2 
point averaging). 

In the third stage the reduced interference function i(s) 
was calculated as described in Reference 11 for pure 
H 2 5 0 4 :  i(s ) = [~I . . . . . .  (S) - -  Icoh(S) - -  Iincoh(S)]/F(s), where 
s - - (4n/2)  sin 0 and c~ is the scaling factor (to electron 
units) determined after Krogh-Moe 15. lcoh(S)=~i f2 (s )  
is the coherent scattering intensity (where fi  is the atomic 
scattering factor 25 of the atom number i of the respective 
molecule) and Iincoh is the incoherent scattering intensity 
for one molecule of the sample (cf. atomic data of 
Reference 26). F ( s )=  Icoh(S)/(Z i Z32 is the sharpening 
function with Z~ the number of electrons for the ith atom 
of a molecule. (Note: for the POD solutions, Icoh(S), 
/incoh(S) and (~i Z i )  2 w e r e  replaced by e)n2so,I¢o hn2s°4 (S) -~ 

HzO POD ~H~OI¢oh (S) + ~OPODI~o h (S) and so on. ~H~SO,, ~OrhO, OgmD 
are the molecular fractions of H2SO 4, H 2 0  and PO D  
monomer units, respectively. Then the average molecule 
for i(s) normalization is composed of 

~O.2so~(2H + S + 40)  + ~oH~o(2H + 10) 

+ ~poD(8C + 4H + 10 + 2N) 

(see Table I). Figure 1 shows the si(s) curves obtained in 
this manner for samples 1, 4, 6 and 8. 

In the fourth stage the si(s) curves were corrected for 
slowly varying systematic errors (e.g. errors in normaliza- 
tion and scattering factors). First, according to Kaplow 
et al. 16, the function G(r) was obtained from si(s) via a 
Fourier sine transform ( F T )  for  r = 0-0 .15  nm: 

; Sm~x 

G(r) = (2/n) si(s) s in(rs )ds  (3) 
0 

Table 1 Molecular fractions o9 of H2SO ,, H20  and POD for samples 
1-8 

Sample O)H2SO 4 O)H20 (Dpo D 

1 1 0 0 
2 0.9654 0 0.0346 
3 0.9297 0 0.0703 
4 0.9003 0 0.0997 
5 0.8928 0 0.1072 
6 0.8230 0,1770 0 
7 0.8203 0,1764 0.0033 
8 0.7900 0.1700 0.0400 
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Figure 1 Reduced scattering intensity si(s) for samples (a) 1, (b) 4, 
(c) 6 and (d) 8 

The first physically relevant peak of this function is 
situated around r ~ 0.14 nm for the investigated samples, 
whereas peaks at lower r values are the result of 
systematic errors in si(s) (the exception is the termination 
ripples of the first physically relevant peak). The course 
of an ideal G(r) curve (i.e. si(s) without systematic errors) 
below the small-r tail of the first physically relevant peak 
would be: 

44O.so(    so4; 

(4) 
with Po the number density of average molecules 
(molecules nm-3).  Using this, a correction function 

R(r) = G ( r ) -  A(r) (5) 

(0 < r ,%< 0.12 nm as the beginning of the lower r tail of 
the first physically relevant peak) could be established 
and transformed giving 

~ 0  max S(s) = R(r) sin (rs) dr (6) 

Using S(s), a first corrected si(s) curve was obtained: 

si(s) . . . .  1 = si(s) -- S(s) (7) 

s i ( s )  . . . .  1 curves are shown in Figure 2. 
A method originally proposed for pure sulphuric acid 

by Weidner et al. l tycas used as a second correction step 
for si(s). For  this 'a t  first the intramolecular reduced 
scattering intensity si(S)intra w a s  calculated: 

si(S)intra • H2SO4 ' H20  • POD : (1)H2oSl(S)intra @ (DPoDSl(S)intra O)H2so4Sl(S)intra q" 
(8) 
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Figure 2 Reduced scattering intensity si(S)eorrl after correction accord- 
ing to Reference 16 for samples (a) 1, (b) 4, (c) 6 and (d) 8 
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Figure 3 Molecular repeat unit for POD according to Reference 18 

' / ' ~ ) H 2 S O 4  • H 2 0  " P O D  t(S)i,.ra were l,O/intra , / ( S ) i n t r a  and obtained via the Debye 
formula (see Reference 11). The atomic coordinates and 
the mean amplitudes of vibration for the atomic pairs 
for H2SO4 and H 2 0  were taken from References 12 and 
17. The atomic coordinates for the P O D  molecular repeat 
unit (see Figure  3) were calculated from nearest neighbour 
distances and angular parameters given by Popik et al.1 s 
(see Table  2 and Reference 19). It was assumed in this 
connection that " POD POD SZ(S)i,tra and G(r)i,tr, calculated from this 
repeat unit are representative of the whole P O D  
molecule, at least for the r ~< 0.24 nm distances which are 
necessary for the intended si(s) correction. The mean 
amplitudes of vibration were calculated as proposed in 
Reference 18. The intermolecular reduced scattering 
intensity si(S)inter = si(s) . . . .  1--si(S)intra t hen  c o n t a i n s  re- 
m a r k a b l e  peaks up to s ~ 70 n m -  1 and only relatively 
small oscillations around the s-axis for s > 70 n m -  1. This 
means that G(r)inter=FT-(si(s)inter) shows reduced ter- 
mination ripples and is expected to reveal physically 
relevant peaks only for r >~ 0.24 nm. (Note that hydrogen 

bonds are assumed to form the lowest relevant inter- 
molecular distances of ~ 0.26 nm in the given materials; 
see also Reference 12.) 

Making use of these facts a similar procedure to that 
given in equations (4)-(6) but now with r ~< 0.22 nm was 
applied to give a correction function S2(s) and the final 
corrected si(s) . . . .  2 = si(s) .... 1 - -  S2(s) curve. (Note that the 
first correction step (4)-(6) was necessary, since otherwise 
si(S)intcr would show erroneous oscillations that were too 
large in the s > 70 n m -  1 range.) Figure  4 shows si(s) .... 2 
curves for samples 1, 4, 6 and 8. 

Table 2 Atomic coordinates for the POD molecular repeat unit (see 
Figure 3) calculated using data given in Reference 18 

Atom x (nm) y (nm) z (nm) 

C i -0.1041 0 0.0450 
C 2 0.1041 0 0.0450 
C 3 -0.2416 0 0.1046 
C4 -0.2718 0.0857 0.2110 
Cs - 0.4002 0.0857 0.2665 
C6 -0.4984 0 0.2157 
C7 - 0.4683 - 0.0857 0.1093 
C8 -0.3399 -0.0857 0.0537 
C 9 0.2416 0 0.1046 
Clo 0.2718 -0.0857 0.2110 
C 11 0.4002 - 0.0857 0.2665 
C12 0.4984 0 0.2157 
C13 0.4683 0.0857 0.1093 
C14 0.3399 0.0857 0.0537 
Cls -0.6360 0 0.2752 
C16 0.6360 0 0.2752 
O1 0 0 0.1298 
02 - 0.7399 0 0.1903 
03 0.7399 0 0.1903 
N i -0.0705 0 -0.0647 
Nz 0.0705 0 - 0.0647 
N3 -0.6682 0 0.4019 
N 4 0.6682 0 0.4019 

100 
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Figure4 Reduced scattering intensity si(s)corr2 after correction 
according to References 16 and 11 for samples (a) 1, (b) 4, (c) 6 and (d) 8 
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F r o m  si(S)corr2 , G(r) was ca lcu la ted  using equa t ion  (3) 
with i(s) replaced  by i(S)corr2. T e r m i n a t i o n  errors  were 
min imized  by  a special  choice of sampl ing  poin ts  for G(r) 
accord ing  to Lovell  et al. 2°. F o r  tha t  pu rpose  the si(s) . . . .  z 
curves were t e rmina ted  at  the node  near  145 n m -  ~ and  
G(r) was ca lcula ted  at  r = nn/Sm~ x (n = 1, 2 . . . .  ). This  
t r ea tment  also re ta ins  the m a x i m u m  possible  reso lu t ion  
in G(r), which is equal to n/Sm~ x. Then  the reduced R D F ,  
rG(r), was de te rmined  f rom the G(r) values.  These curves 
were s m o o t h e d  for r > 0.6 nm to e l iminate  remain ing  
errors  due to t e rmina t ion .  Figures 5 and  6 show reduced  
R D F s  ob ta ined  f rom si(s) . . . .  1 and  si(s) . . . .  2 functions,  
respectively.  

R E S U L T S  A N D  D I S C U S S I O N  

The radia l  d i s t r ibu t ion  funct ion R D F ( r )  gives the n u m b e r  
of e lect rons  be tween the spher ica l  shells of radi i  r and  
r + dr  with respect  to an a rb i t r a ry  a t o m  placed  at  the 
origin 2~. F o r  systems con ta in ing  only one molecu la r  
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Figure 5 Reduced RDFs as obtained from si(s)cor,1 data for samples 
(a) 1, (b) 2, (c) 3, (d) 4, (e) 5, (f) 6 and (g) 8; (a) also contains the 
percentage ratios of the reduced RDF peak maximum heights of sample 
1 to the corresponding data given in Reference 12 
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Figure 6 Reduced RDFs as obtained from si(s)corr2 data for samples 
(a) 1, (b) 2, (c) 3, (d) 4, (e) 5, (f) 6 and (g) 8. (a) also contains the 
percentage ratios of the reduced RDF peak maximum heights of sample 
1 to the corresponding data given in Reference 12; (d) gives the 
percentage ratios of the intermolecular reduced RDF maxima of 
samples 4 and 1 ; (g) contains the analogous percentage ratios of sample 
8 to sample 6 

species the fol lowing equa t ion  is val id for the de te rmined  
reduced R D F :  

(2r/n) si(s) sin ( rs )ds  = 4nr  2 £ KiKjpu(r) 
i , j  

- 4rip, r2 Zi (9) 
k i =  1 

with Zi and  K i the number  of e lectrons and the mean  
effective number  of e lectrons in a t o m  i, respectively 
(Ki(s) = fi(s)/fc(s), where f~(s) is the a tomic  scat ter ing 
ampl i tude  of a tom i and  f , (s)  the mean  scat ter ing 
ampl i tude  of an e lec t ron in the molecule) .  The Pu(r) are 
the a tomic  pa i r - co r re l a t ion  funct ions and m is the number  
of a toms  in the molecule.  Wi th  regard  to the more  
complex  so lu t ion  systems discussed here the reduced 
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RDF is equal to the following sum: 

4nr z ~ ~,~ ~-~k),,, tC~l),,~k,l)¢~_rA(r ) (10) ~ ( k ) ' X i  t~'(l)'~j Fi j  ~t /  
i,j= 1 
i # j  

O) k is the mole fraction of species k (k = 1, H2SO4,  k -- 2, 
H 2 0  , k -~ 3, POD) and CO(k)KI k) means that K i has to be 
multiplied by co k if the atom i is from molecular species 
k (H2SO4, H 2 0  or POD). A(r) was defined in equation 
(4). 

In Figures 5a and 6a (100% H=SO,~, sample 1) the 
percentage ratios of our reduced RDF peak maxima and 
the respective data obtained from the very careful 
investigation on pure H z S O  4 of Weidner et al. 11'12 are 
also given. (Note that the intramolecular S -O  and O - O  
maxima at 0 J 5  and 0.245 nm, respectively, were taken 
from an RDF for comparison.) Taking into consideration 
the limited resolution Ar of ~0.021 nm, the coincidence 
of our data with the data of Weidner et al. is very good 
in the range 0 ~< r ~< 0.6 nm, whereas our reduced RDFs 
are increasingly damped (e.g. to 70-75% for the peak at 
1.74 nm) for increasing r > 0.6 nm in comparison to the 
literature data. The intensity deviations at large r are 
slightly greater for the reduced RDF data from si(s) .... 1 
(Figure 5a) than for the respective data from si(s) .... 2 
(Figure 6a). Significant deviations (~0.05 nm) between 
the peak positions of our reduced RDFs and the 
respective functions in References 11 and 12 are present 
for r > 1.1 nm and r > 1.5 nm for the data given in Figures 
5a and 6a, respectively. 

In spite of the slight differences between our reduced 
RDF data of the 100% H2SO 4 standard sample and the 
best literature data on this material known t o  u s  1 1 ' 1 2 ,  

the following discussion is reasonable. There are no 
pronounced termination ripples in our reduced RDFs 
except for two subsidiary maxima around the peak at 
0.15 nm in Figure 5, which are usually absent for fully 
corrected reduced RDFs (Figure 6). 

The intramolecular RDF contains considerable con- 
tributions only for r < 0.3 nm even for 14 wt% POD 
content as can be seen from Figure 7. Therefore, the 
reduced RDFs for the POD solutions (see Figures 5 and 
6) are of intermolecular nature for r > 0.3 nm to a very 
good approximation. Thus a serious overlap between the 
intra- and intermolecular parts of the reduced RDFs is 
then present only in the region of hydrogen bond 
distances (r ~ 0.25 nm). 

The principal character of the reduced RDF curve of 
100% HESO 4 remains nearly unchanged when 0-14 wt% 
POD is dissolved in this solvent. But in the concentration 
range 0-10 wt% POD a continuous decrease of inter- 
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Figure 7 Intramolecular RDF for sample 4 calculated by using 
equation (8) 

molecular reduced RDF peak heights with increasing r 
can be noticed (see Figures 6a-c). In the 10-14 wt% 
POD range a further significant reduction of reduced 
RDF peak intensities is not found (see Figures 6c,d). 
Between 14 and 15 wt% POD concentration some of the 
material is involved in a phase transition from an 
isotropic solution to a crystal solvate (see References 6, 
9 and 10) connected with considerable changes in the 
intermolecular distance distribution (see Figure 6e). 

The percentage ratios of the intermolecular reduced 
RDF peak heights of the 14 wt% P O D  solution and the 
respective peak heights in the 100% HaSO4 curve (Figure 
6a) are also given in Figure 6d. These ratios are measures 
for the short range interaction between the neighbour- 
hood of an arbitrarily chosen HaSO4. molecule and the 
monomers of the POD molecules in comparison with the 
pure 100% H2SO 4 solvent. 

Weidner et al. la defined four correlation zones around 
an arbitrary H z S O  4 molecule. Relatively strong orienta- 
tion and distance correlations exist in the first zone 
(0 < r < 0.48 nm), whereas in the second zone (0.48 < r 
< 1.0 nm) reduced orientation and distance correlations 
are characteristic. In the third zone (1.0 < r < 1.8 nm) 
only a certain distance correlation occurs and in the 
fourth zone (r > 1.8 nm) preferential intermolecular dis- 
tances cannot be found. 

Only weak interactions (mainly solvation with pro- 
tonation of POD monomer units at the oxygen atom 2z, 
which results in a partial P O D - H z S O  4 solvation) occur 
if < 15 wt% POD is dissolved in 100% H2S04 ,  since the 
reduced intermolecular RDFs of these solutions show the 
same qualitative features as the respective function for 
the pure solvent. Therefore, the POD molecules are 
obviously nearly statistically distributed in the solvent. 
Thereby the first correlation zone of a representative 
H2SO 4 molecule is less disturbed by the presence of POD 
than the second correlation zone and so on in comparison 
to the situation in the pure solvent. This perturbation of 
the pure H z S O  4 correlation lattice increases with increas- 
ing POD concentration with certain saturation at 
10 wt% P O D  content. (Note that all available dissoci- 
ated H z S O  4. ion pairs may be included in P O D -H zSO4  
solvation processes at ~ 10% POD concentration.) 

Between 14 and 15 wt% concentration of POD,  the 
material undergoes a phase transition from the isotrope 
amorphous solution to crystal solvates plus isotropic 
solution of reduced POD concentration. Then the 
short-range interaction between monomeric units of 
P O D  and H z S O  4 molecules in the crystal solvates cannot 
further be considered as a simple perturbation of the pure 
100% H2SO 4 correlation lattice. According to Milkova 
et al. 9 (see also References 6 and 10) the crystal solvate 
of POD in HESO 4 has the following unit cell parameters: 
a=1 .175 ,  b=0 .49 ,  c = 1 . 4 6 5 n m ,  ~=87.4 ,  f l=86.4,  
7 = 90° with an HaSO 4 molecule to P O D  monomer ratio 
of 1:1 in the crystalline lattice. This means that the 
H2SO~-POD interaction in a ~>15wt% (11 mol%) 
P O D  solution is strong enough to create local regions 
of increased P O D  concentration (50 mol% in the crystal 
solvate). 

The 96.2 wt% H2SO 4 solvent shows a reduced inter- 
molecular RDF which is similar to the respective curve 
for the 100% H z S O  4 but with a systematic decrease of 
peak intensities with increasing distances (see Figures 5a, 
6a, 5 fan d  6J0. This result is consistent with other results 
in the literature on HzSO 4 in the concentration range 
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9 0 - 1 0 0 w t %  23'24, In the 96.2 wt (82.3 mol)% H2SO 4 
the correlation lattice which is present for 100% HzSO 4 
is obviously disturbed by short-range H z O - H 2 S O  4 
interactions, e.g. in connection with H 2 0  protonation 
and H2SO4 self-protonation. These processes then lead 
to a reduction of the average correlation length. The 
considerable protonat ion and self-protonation processes 
in the 96.2 wt% H2SO4 may change the intramolecular 
distance distribution in comparison to the pure sulphuric 
acid (sample 1). Therefore, systematic errors could be 
present in this case in the intramolecular reduced 
intensity calculated by using equation (8). This could be 
the reason for some remarkable differences between the 
si(s) .... 1 and si(s) . . . .  2 curves for the 96.2 wt% H2SO 4 
solvent and the 6 wt% solution of P O D  in it (see Figures 
2c,d and 4c,d). But the following discussion of inter- 
molecular reduced RDF peaks should be reasonable, 
because the difficulties in the choice of an appropriate 
molecular unit for equation (8) affects the intramolecular 
distance range only (see Figures 5f,# and 6f, g). 

A 0.5 wt% P O D  content in 96.2 wt% H2SO ~ (sample 
7) does not change the reduced R D F  of the pure solvent 
significantly, whereas for the 6 w t %  P O D  solution 
(sample 8) a very strong reduction of distance correlation 
compared with the pure solvent is observed (compare 
Figure 69 with the percentage ratios of the intermolecular 
R D F  peak heights of sample 8 to the pure solvent sample 
6). The interactions of the P O D  molecules with the 
correlation lattice of the 96.2 wt% HESO 4 solvent are 
clearly much stronger than for the same P O D  content 
in a 100% H2SO 4 solvent (see Figures 6b,d,g). This is 
mainly due to the much higher degree of dissociation in 
96 .2wt% aqueous H2SO 4 than in pure sulphuric 
acid, which results in a considerably higher level of 
P O D - H 2 S O  4 solvation interaction in P O D  solution 8 
than in solutions 2-4. A further discussion of this topic 
will be given in a subsequent publication 27. 

C O N C L U S I O N S  

Reduced RDFs  for non-crystalline solutions of P O D  in 
HzSO4 have been discussed for the first time. A two-step 
correction procedure (first and second step according to 
References 16 and 11, respectively, with some modifica- 
tion in connection with the complex character of the 
investigated system) was performed for the correction of 
the reduced scattering intensities for systematic errors. 
Termination ripples in the reduced RDFs  were minimized 
by using a special sampling procedure proposed by Lovell 
et al. 2°. 

The principal character of the reduced R D F  of pure 
H2SO4 remained nearly unchanged when 0 - 1 4 w t %  
P O D  was dissolved in this solvent. But a continuous 
decrease of intermolecular reduced R D F  peak maxima 
with increasing distance r and P O D  concentration was 
found. This was proposed to be the result of a simple 
perturbation of the short range correlation lattice of 
100% H2SO 4. Between 14 and 15 wt% P O D  content a 
phase transition from isotrope solution to crystal solvates 
plus isotrope solution of reduced P O D  content occurs. 

RDF investigations on POD solutions: D. Hofmann et al. 

The reduced RDF of a 96.2 wt (82.3 mol)% H2SO 4 
solvent resembles the reduced RDF of the 14wt% 
solution of P O D  in 100% H2SO4. This is due to 
H 2 S O 4 - H 2 0  interactions (e.g. protonation).  The inter- 
actions of the P O D  molecules with the short range 
correlation lattice of the 96.2 wt% H2SO4 solvent are 
considerably stronger than for the same P O D  content in 
a 100% H2SO4 solvent. 
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