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Liesegang Rings IV
By ANDREW VAN HOOK

Department of Chemlstry anil Chehical Englueerlng.
Unive.siiy of Lla;lto, Moscow

Ever since the attention of the scien'
tjfic world was focused on the phenome'

non of rhythmic precipitation by Liese'
gang in 1896, there have been numerous
comparisons drawn belween this phe-

nomenon anal many natural processes.

Such matteru as the structure of agates
and f l inls, the rhythmic swarming of
various bacilli, the banded structuru oi
various concretions, the markings on
wasps, tree r ings, and many other geo-

logical and biological occurrences and
processes have been mentioned in this
respect-'. Some writers even offer
the Liesegang phenometon as an ex'
planation of many of these processes;
and while there has been no immediate
objection raised in the case of agates,
there might be considerable sheptici-m
displayed when the annulaf markings
ol trees are mentioned in this wsy.

In fact these very extremes have
been examined critically by Jablczyn"
ski"; and he concludes that the former
is a true Liesegang phenomenon, but
the latter is not. The criteria er,ployed
were the cuantitative requirements
found to hold very exactly for synthetic
Liesegang dngs. These specificalions
alei

A X n
l-x-n{: A ;

rvhere x and t are the distance and time
of fohation respectively of the n'th
ljngs or band. k and A are constants;
known as the Morse and Pierce, and
Jablczynski ratios respectively.

These relal jons are well  known, and
their accuracy fully warrants accepting
them as cri ler ia oI the Ljsspgang phe'
nomenon. Other than the instance cited
above they have not beeD applied ex'
tensively to geological and biological
cases. Perhaps the reason is that in
most of these examples the bands are
insufficient in numbers and delinition,
and the formulae are derived and con-

_L: k. and X4_:
y't Xn'1

firmed for a large number of bands.
To simulate the rrrore natural condi-
tion, various Liesegang ling experi-
ments were performed in which limited
quantities of both inner and outer re,
actants were used; thus producing a
limited number of bands, It is difficult
to produce fewer than four or five dis,
tinct, measurable bands. In the cases
ol only a lew bands there were defi-
nite deviations from the Jablczynski
constant; the values diminishing with
the larger bnad numbers. The change
howeve! is regular and neither erratic
nor large.

To apply these quantitative ideas to
natural objects, one may seiect the ap-
parently inlrequent sample wijh a large
number of rings and expect a constancy
of the ratios of successive positions of
the bands; and, for the mole cotnmon
example ot only a 1ew banals, one would
expect a regular and not too large
change in these values. A lew exam-
ples in the former class have been found
in the l i terature, and in specimens avai l-
able. Table I records the values of the
Jablczynski ratio for these specimens
and illustrations, Data on synthetic
Liesegang rings of silve! chromate and
lcad iodide are inclLldpcl for compartson.
V/hile a good many natural objecrs ex-
r ,m incd  exh ib i t  a  mu l l i j ude  o f  r i ngs ,  i t
is immediately apparent that only a ferv
of these bands occur with any regulari,
ty. It is only these sections which are
of interest.

There can be no quesrion concerning
the constancy of the vallres of the first
tbree rows in Tabie I, ancl likewise con,
cerning the variance ol values in the
lost two. There is also an appreciable
vadation over the whole range in rlle
case of the bacillus vulgare. On this
same photograph in a southerly direc-
tion the measur-.ments are abcut the
same as presented. In other directions
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however the l ive or six successive con'
stants disappear and hence these best
values presented may be ruled out as
fortuitous and exceptional.

There is available much mofe data on
\ vs tpmq  w i t h  a  sma i lF r  number  o I  r i ngs .
Typical ratios of successive distances
are given in Table II. These illustra-
tions could be increased abundantly. but
the results tabulated are typrcal ol the
measurerrents on hand and in the litera-
ture. The irregularily witbln a secuon
selected as being most similar to the
synthetic Liesegang phenomenon is sur-
ficient to discourage any suggestion ol
both processes being the same. Howev-
er it is possible to obtain results in syn'
thetic cases very similar to the natural
behavior. i I  the composit ion ot the in.
oculating reactant is altered during the
el<perrmenl,

In summary it may be stated that the
natural cases of banded structures, other
than agates and other geological illus-
trations, do not fit the quantitative re,
quirements of the Liesegang r ing phe.
nomenoD. While this disagreement does
lrot eliminate the possibility that natu,

] . i l  s i r uc tL res  a re  l he  resu l i  o f  j n l e i . aup l -

ed and occasional dilfusional plocesses,
ii hardly justifies desigrating the result
as a Liesegang phenomenon; for the
pfocess in such a case is merely the
growth of the object. In gall stones it is
undoubtedly a variable pathological en-
vironment which gives rise to the band-
ed structure. Diffusion may be a sec-
ondary factor in this and similar cases,
and the lact that Weiser' has produced
gall stones artificially in this way sug"
gests this situation, Whether the actual
deposition is by apposition or in situ
can nol be decided by the data given,
If the instigating disturbance is con-
s l an l  j n  qua l i t y  t he  l o rmer  mechan i sm
ls lnctrcated-
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TABLE I
Values of A

I t i ns  No .  1  !  3  4  6  6  i  I  910  11  19  t g  l t
Ag,Cro,-capi l la!y -.1.19,1.20,1.19,t.10,1.20.1.20,1.20,1.19,1.20,1.20,1.20,etc,
PbI.-petr i  dish -,1.0?,1.06,1.06.1.0?,1.06,1.06,1.06.1.06,1.06,1.06,1.06,etc.
Agate, unknown soulce -,1.11,1.14,1.12,1.13.1.12,1.15,1.72,t. I2,1.t0,1.11.1.11,etc.
Bacillus Vulgare swafin,

Kno l l ' ,  F i g .  3  (wes r )  - - , 1 .43 ,1 .30 .1 .19 ,1 .11 ,1 .11 .1 .09 ,1 .12 ,1 .08 ,1 .06 ,10? ,1 .06
Gastrolith',

Fig. 41 (north)
GaU stone (F. N. I)
(FN. I)

* , 1 .23 ,1 .19 ,1 .95 ,1 .28 ,1 .26 ,1 .11 ,1 .44 ,1 .52
- ,1 .18 ,1 .31 ,1 .60 ,1 .43 ,1 .32 ,1 .30 ,1 .21 ,1 .31 ,1 .11 ,1 .19

Dt. F. W. Ash o{ St. Joseph's Hospital,  Paterson, N. J.;  Dr. D. Loehr ol Moscow,
Idahoj and other physicians have presented me lvith a great number and va
dety of concretions. This one stcne, of unspecified history, was the oniy one,
of hundreds, which exhibited a large number of regular bands.

TABLE II
Values of A

-  1 .71  1 .57  1 .5  3
-  1 .41  1 .36  1 . . 21
-  1 .1?  1 .12  1 .11
-  1 .21  1 .20  1 .S1

-  1 .27  1 .61  1 .64
- - 1.69 1.29

-  2 .04  1 .49  7 .22
:  2 .15  1 .38  1 .13

-  2 .08  1 .69  1 .40
.32  1 .03  1 .3  0

* 1.0? 1.19 1.08

.85  1 .2?  1 .34

IRing No.
Ag,cro,, petri dish
Ag.CrO,, capillary
Pb1., capi l lary
PbI", Petr i  dish
Gall  sione. unkDo\a'n

llislory
GalI stone, Fig. I '
Gal l  stone,

Synthetic, Fig. ]/
Nafural, Fig. II/
Ba.illus Vulgere swarm

I<no11', Fjg. VIl
.t unqus . -u rg. J
Tree conk
Beet root markings'

Case D

1 .49  1 .44
1 .14
1.09 1.07

1.4:] 1.42

1.11 1.10 1.10

1 .?5  1 .17  1 .19

1.34 1.26

1 .51


