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1 Introduction

Recently! ~3l, the concept of moving chemical reaction boundary(MCRB), coupled
with stationary chemical reaction boundary(SCRB), was developed from the ideas of
“precipitate reaction front” by Deman-Rigﬂlel‘*'s] and of stationary neutralization reac-
tion boundary by Pospichal et al 87 and some moving chemical reaction boundary
equations{ MCRBE) were deduced. More recently[ﬁl, the relations between the MCRB
and Svensson’s isoelectric focusing(IEF) were discussed. The theory of MCRB has been
proved by some analyses of experimental data®* and the experiments of MCRB formed
with cobalt ion and hydroxyl ion!'%.

In the experiments of MCRB formed with CoCl, and NaOH in 1%(w/V') agarose gel
containing 0.1 mol-L ™! background electrolyte KC1”!, we also observed the “pre-precipitate
zones /or disks" —— an accompanying phenomenon —— the mechanism of which is still
unclear, appears gradually after the experiments of MCRB.

Therefore, we report the “pre-precipitate zone/or disk” and discuss its possible mech-

aAnism.

2 Experiments and Procedures
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The experiments of MCRB formed with CoCl; and NaOH, coupled with 0.1 mol.L "'
background electrolyte KCl follow mainly to the procedure invented by Deman and Rigolel'",
but with some modifications as shown in ref.10. The gel used here is 1%(w/V) agarose
gel(having low electroosmostic flow, EOF), but not the agar gel(having high EOF); the ex-
periments are performed in a disk electrophoretic trough({Beijing Luyi Instrument Factory,
Beijing) joined with a power supply(DYY-III, Beijing Luyi Instrument Factory).

3 Results and Discussions

Just after each run of MCRB experiment, the precipitate zone, which is the length
from the cathodic end of “-" to the boundary indicated by an arrow(see Fig. 1,2), is
determined with a rule. This is used for the calculation of the observed velocity of MCRB,
as has been shown in ref.10.

Fig.1 The precipitate zones formed during the runs and the “pre-precipitate
zones™ observed about 12 hours afler the runs
The symbals, *4™ and * 7, wean the anode and cathode respectively, the azrows
indicate the bonndaries formed just afler the end of o, The precipitabe sones

are from the cathodic enlds of = ™ to the arrows, aud the =pre-precipitate goues”

developed after a ruy are just under the arsows, The coneentration, L
fixed at 0.01 mol-L™'; a: r_':'m_ = 1005 mol-L~Y, b n:“_ = 0 mel-L7, e
l::"_ = 0.015mol-L™" and d: t:u- = 0.02 moelL™", Conditions: backgronnd

clectrolyte 0.1 mol.L™" KCl: constant voltage 50 Vi LD of tube isx 4.6 mm and

length of tube is 90 mon: ran time 10 minntes: each o with two Lubes

However, the blue “pre-precipitate zone”, which is always ahead of the boundary
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of MCRB lormed by CoCl; and NaOH, is developed alter a run. The “pre precipitate
zone” can be observed(but is short and weak) about 30 minutes after a run, and becomes
longer about 5 hours later, and becomes a series of banks /or disks about 12 hours later(see
Fig.1). The numbers and shapes of bands/or disks are constant even a weck after a run.
It is observed from Fig.1 and 2 that the blue “pre-precipilate zone" is not uniform, since
the more ahead of the more dense the zone/or banks exist(s), whereas the precipitate
zone that is formed during the run is uniform over its whole zone. Fig.2 shows that
both the precipitate zones and the “pre-precipitate zones” are quite constant if the same
conditions are given. This indicates that good repeatability is achieved with the procedure
in ref 4-7,10.

Fig.2 The quite constant precipitate sones and “‘pre-precipitate bands”
observed about 12 hours after the runs
The conditions of “a™, “b", “c", and “d" are constant: cl a4, = 0.014
mol-L™", 2 = 0.008 mol-L~" and background electrolyte 0.1 mal-L=" KCl;
constant voltage 50 V: 1.D of tube is 4.4 mm and length of tube is 30 mm;

run lime 10 minutes; each ron with two tubes

The “pre-precipitate zone” observed by us is very different from that observed by
Deman and Rigolel'?! since the former is formed after a run of MCRB experiment, but
the latter is developed during a run, as has been observed by Deman and Rigolel*?.

The mechanism of “pre—precipitate zone" is, probably, that some precipitates are
very fine and charged, they can penetrate the agarose gel and moves ahead Lhe boundary,
but after a run the fine precipitates aggregate to form the blue “pre-precipitate zone"
gradually and a series of bands/or discs at last. However the exact mechanisin is still
unclear. It is calculated that some of the velocities of the “pre-precipitate zones” exceed
that of hydroxyl ion —— the fastest anion, and a gradient of "precipitate concentration”

exists in the "pre-precipitate zone/or hands”, bul nol in the precipitate zone(see Fig

1-2).
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