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The work now in progress here shows that a completely 
random pyrolytic carbon structure can be deposited at 
1,900° C in a fluidized bed. Material was deposited at 
1,9000 C on graphite disks from I : 40 and 1 : 10 mixtures 
of methane in helium at atmospheric pressure. Pole 
figures for these materials obtained by the Bacon tech
nique2 are shown in Fig. I. The density and apparent 
crystallite size for each deposit are indicated on the figure. 
(Calculated from the formula Lc = 0·89A/~ cos e from the 
(002) reflexion. La is the apparent crystallite size, A is the 
wave-length of the radiation used (copper K(X), ~ is the 
line broadening, and e is the Bragg angle. Data were 
corrected for instrument broadening.) 

Other experiments showed that the orientation depends 
on deposition tempera.ture, the partial pressure of the 
hydrocarbon used, and the geometry of the fluidized bed. 
The influence of the structure of pyrolytic carbon on its 
mechanical properties and its behaviour under radiation 
are being examined. Also, the influence of structure on 
diffusion is being examined. 
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Initiation of Polymerization by Ferric 
Chloride 

IT has recently been reported' that in dimethylforma
mide solution, ferric chloride can photo-initiate the 
polymerization of acrylonitrile. We, also, have found 
during the course of another investigation that in aqueous 
solution ferric chloride can initiate the radical poly
merization of acrylamide. The mechanism of initiation in 
this case is not necessarily photochemical, although 
presumably it could be so since no special precautions 
were taken to exclude light from the reacting system. 

Over the limited range of concentrations investigated, 
the rate of polymerization, Rp , was found to be independent, 
within the limits of experimental error, of the concentra
tion of ferric chloride present as shown in Table l. These 
results indicate that the rate of initiation itself is directly 
proportional to the ferric chloride concentration since it 
is known' that in the presence of a suitable concentration 
of a ferric salt, radical polymerization of acrylamide is 
terminated by a reaction which is first order with respect 
to that salt. In the presence of ferric chloride, therefore, 
the rate of polymerization is given by kp[m,lk,lk. where 
kp, k, and k. are the overall velocity coefficients for 
propagation, initiation and termination respectively and 
[mil is the monomer concentration. Of these velocity 
coefficients, k p is known' to be 1·8 x 10' l./mol sec at 
25° C, so that k,lk. is 0·94 x 10-'0 moi/l. 

[HCl] = 0'122 M 
10'. [FeCI,] (moi/l.) 
10' Rp (moll I. min) 

Table 1 
[m,l = 1 M 
2'58 3'72 
1'00 0'97 

Temperature, 25'0" C 
6'00 7'43 11'2 
0'89 1'13 1'03 

Mean Rp = (1'00 ± 0'06) x 10-' mol/I. min. 

On the assumption that the initiation of chains likc 
termination involves reduction of the ferric salt, then the 
rate of production of ferrous ions under steady-state 
conditions becomes 2 k,rFeCl3]. From measuremcnts of 
the total rate of production of ferrous ion.'! under various 
experimental conditions, we have calculated k, to be 
7·7 x 10-6 sec-' at 25° C and hence k. is 8·2 x 10' l./mol sec. 
This latter value is slightly larger than that of 4·5 x 10' 

l./mol sec calculated for solutions 0·122 N in chloride ion. 
f;om the kinetic data reported by Dainton et az.a. 

Neither ferric perchlorate nor ferric sulphate in solutions 
containing decinormal acid can initiate the polymerization 
of acrylamide, although both can terminate polymeriza· 
tion when a suitable initiator is present. The ionic species 
present in ferric chloride solutions, which is responsible 
for initiating polymerization, must, therefore, be one 
which does not exist in solutions of either of the other 
ferric salts, that is, it cannot be the aquated ferric ion, 
FeS+ . 6H,0, but must presumably be the inner sphere 
ionic compl~x" FeCl'+ . 5H20. 

If ~ is the fraction of ferric chloride present as the inn'lr 
sphere complex, then the rate of polymerization will be 
given by: 

Rp = kp[mtJkl1 ~/{k,o (1-~) + ku ~} 
where k.o and k41 are the velocity coefficients appropriate 
to termination by Fes+. 6H 10 and FeCIH. 5H20 respect· 
iVE>ly and kl1 is th'l velocity coefficient for initiation by the 
inner sphere complex. The value of ~ is, of course, 
dependent on t,he chloride ion concentration, but not 
significantly on that of the ferric salt because of the 
relatively high concentrations of chloride ions used in our 
experiments. Rp might, therefore, bl') expected to vary 
with variation in chloride ion concentration. However, 
ku is at least 30 times as large8 as k.o• As a result of this 
large difference in rate constant an increase in the value 
of ~ from, say, 0·2 to 0·6 would produce an increase in Rp 
of not more than 10 per cent, so that over the range of 
concentrations examined, the rate of polymerization has 
becn found to be independent of the chloride ion concen
tration, within the limits of experimental error, as shown 
by the results given in Table 2. 

Table 2 

H,·O] = 0'122 M [m,) = 1 M [FeCI,] = 7'43 x 10'" M Temperature 
25'0' C 

10. [01-1 (moi/l.) 0·73 1'22 2'44 3'66 
10'. Rp (mol/I. miu) 0'94 1'13 1'02 1'08 

Mean Rp = (1'04 ± 0'07) x 10-' mol/I. min. 
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A Method of Preparative Electrophoresis in 
Horizontal Gels 

ELECTROPHORESIS in horizontal gels (starch, agar, 
acrylamide, etc.) has been widely used as an analytical 
tool but has not been very successful for preparative 
purposes. The recovery of the separated material from 
the gels is cumbersome and usually incomplete. We have 
tried to overcome these difficulties by means of the device 
schematically represented in Fig. l. It combines, in a 
single run, the electrophoretic separation of the sample 
and the recovery of the resolved components by continuous 
elution. 

Two troughs are cut on the gel across the direction of 
the electrical field. One of them, the starting reservoir 
(Fig. 1, R), is filled with the material to be separated. The 
other, the anodic collecting reservoir, serves for the elution. 
A continuous flow of electrolyte from a container runs 
through the trough to a fraction collector (Fig. 1). When 
a potential difference is applied across the gel, all negatively 
charged molecules move toward the anode and progreso 
sively approach the collecting trough. As they reach the 
latter, they are drained off the gel by the flow of the 
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during the course of another investigation that in aqueous 
solution ferric chloride can initiate the radical poly
merization of acrylamide. The mechanism of initiation in 
this case is not necessarily photochemical, although 
presumably it could be so since no special precautions 
were taken to exclude light from the reacting system. 
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rate of production of ferrous ions under steady-state 
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containing decinormal acid can initiate the polymerization 
of acrylamide, although both can terminate polymeriza
tion when a suitable initiator is present. The ionic species 
present in ferric chloride solutions, which is responsible 
for initiating polymerization, must, therefore, be one 
which does not exist in solutions of either of the other 
ferric salts, that is, it cannot be the aquated ferric ion, 
FeS+ . 6H.0, but must presumably be the inner sphere 
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