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It is well known from the comparatively scarce literature data avail-
able that the synthetic ionogenic, superficially active substances, unlike
fatty saponins, form adsorptional layers which are endowed with weakly
pronounced protective properties. To manifest their stabilizing effect, they
should be applied to the various cases in the form of composite mixtures,
mainly with electrolytes and with a variety of protective colloids. In the
presence of similar supplements, the aggregative stability of the eliminated
particles is strongly enhanced. According to Schwartz H. M. and co-work-
ers (7), this occurs as a result of the increased surface activity of the su-
perficially active substances. K. Lindner (6) and H. Stupel (8) point out
that under the conditions outlined mycelium formation in the solutions of
superficially active substancesjis relieved, whilst in the opinion of
V. Clayton (5), the tensile strength'and viscosity of their adsorption layers
are being established.

As regards colloid solutions of superficially active substances, it is
stated that particular importance in their capacity of activying electro-
lytes should be attributed to the polyphosphates with common formula
Na,;,PyOsq4,. These polyphosphates, mainly by way of complex-forma-
tion, rise the peptization of the particles eliminated and thus lower the
possibility for joining the surfaces of the hard phases. However, such a
regularity has merely qualitative character.

In a previous work by the authors (1), the influence of the superficially
active substance sapogenate T-130 was studied, as well as the deminera-
lization effect of 0.1 M solution of complexon III, exerted upon simple bio-
logical structures in ultrasound environment. In the present studies, we
made it our aim to trace up the influence of Na,P,O, on demineralization
under identical conditions.
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Materials and Method

1. 0.1 M solution of complexon III.

2. Sapogenate T-130.

3. Na,P,0;.10 H,0.

4. Shells of Donax venustus, Gibula divaricata and Helix nemoralis.
5. Apparatus for investigating the surface pressure of liquids.

6. Sonotherm — ultrasound generator,
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The samples are prepared for work according to the method already
described (1). The complexon III solutions are supplemented with 1% sa-
pogenate T-130 and 0.5% Na,P,0O, 10 H,O. At the percentage of sapogenate
T-130 indicated, the pH of the medium is maintained unaltered and the
surface tension is readily recorded.

To determine the coefficient of surface tension, we chose the method
of maximal pressure within the vesicle. In the latter instance, it was pro-
ceeded from the formula submitted by R. S. Laplas (4).

The working samples thus prepared are dried at 110° C and weighed
till constant weight is recorded. A set of three samples undergo treatment
over periods of 30, 60, 90 and 120 min with 0.1 M solution of complexon
III in ultrasound environment. After the treatment, the samples are washed
out in distilled water, dried and weighed till constant weight is established.
A p is determined on the basis of weight differences. Another set undergoes
treatment with 0.1 M solution of complexon III, with addition of 1% sa-
pogenate T-130 in ultrasound environment. The third set, likewise in ultra-
sound environment, is treated with 0.1 M solution of complexon III with
addition of 1% sapogenate T-130 and 0.5% Na,P,0,. 10. H,O.

Sonotherm — ultrasound generator was used for ultrasound treatment, with
due consideration to all technical requirements (2, 3). Ultrasound was used
at frequency 800 kHz+-20%, vibrating area — 8 cm?, power of ultrasound —
1 W/em?. All determinations were performed at room temperature, about 17° C.

Results

In the course of surface tension of 0.1 M solution of complexon III de-
termination, the above solution after addition of 1% sapogenate T-130
and 1% sapogenate T-1304-0.5% Na,P,0,.10 H,O disclosed the following
results:

0.1 M complexon III

Ne H.107%m i i AHL10T3 m AH2.107% m
1 42 -0.1 0.01
2 42 -1 0.01
3 41 +0.9 0.81
4 42 ot =001 0.01
5 43 —1.1 1.21
6 41 +0.9 0.81
7 42 —0.1 0.01
8 42 —0.1 0.01
9 41 +0.9 0.81

10 43 - ~ v =1l 1.21

mean 419 2AH2=490X1076 m




|

The Effec of Sodium Pyrophospate...

o;=H.a=419X1073X1.6=0.06704 N/m

'.‘.‘H _ 4 [490X10°F | -
l‘l{ﬂ—l, = =1 \—10)(9 __0.231,\10
0;=(0.06704+ 0.000234) N/m

Fty

0.1 M complexon III4-1% sapogenate T-130

N HXx10—% m 4HX1073 m 4 H2X10-¢ m
1 22 —1.4 1.96
2 21 Ao —0.4 0.16
3 22 —14 1.96
4 20 +06 ‘ 0.36
5 19 +1.6 2.56
6. 19 : +1.6 2.56
7 20 +0.6 0.36
8 21 . —0.4 ‘ 0.16
9 20 o +0.6 22 0.36

10 22 —14 1.96

Mean 20.6 2AH2=12.0%X1076 m

0,=HXa=20.6X1073x1.6=0.03296 N/m

e oo | ZaH? 12)(10 —
J \nln—l) -t\I 10:-‘9—_'1:0366\<10

0==(0.03296 4 0.000366) N/m

0.1 M complexon II1I-}-1% sapogenate T-130--0.5% Na,P.0; x 10H,0

Ne HX1073 m . AHX10"% m A4H2X107% m
1 15 +0.2 0.04

2 17 —1.8 3.24

3 14 . Tl s 12 s s .44

4 16 : —08 : 0.64

5 16 s X 0.64

6 15 —0.2 0.04

7 14 - +1.2 1.44

8 14 ) +1.2 144

9 15 +0.2 0.04

10 16 s —0.8 ) 0.64
mean 15.2 AZH2=9.60%x10"6 m

=Hxa=15.2X10"3x%1.6=0.02432 N/

ik \/ T AH2 ¢960X10 6 —=+0.338% 1073
R=e ta—1 — T\ 109 .
03=(0.02432 4 0.000338) N/m
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It is evident from the results submitted that in this particular case the
addition of 1% sapogenate T-130 to 0.1 M complexon III solution brings
about a reduction of the surface tension practically to one half. The supple-
ment of 0.5% Na,P,0,x10 H,O reduces the surface tension to 34.71% of
the initial one.

. Tgesresults obtained in the above investigation are shown in Tables I,
and 3.

Tablel
0.Y M complexon III in ultrasound environment
Objects 30 min 60 min 90 min \ 120 min ‘
Donax venustus 8.00 19.04 29.84 36.22
Gib. divaricata . 10.56 22.48 31.00 40.02
H. nemoralis 14.00 24.10 37.66 46.00
Table?2

0.1 M complexon III-}1% sapogenate T-130" in ultrasound environment

Objects 30 min 0 min 90 min 120 min

Donax venustus 14.70 25.00 42.00 58.88

Gib. divaricata 17.54 27.40 47.50 62.08

H. nemoralis 19.60 29.92 49.30 63.00
Table 3

0.1 M complexon 111-}~1% sapogenate T-13040.5% Na,P50;
in ultrasound environment

Objects 30 min 60 min 90 min 120 min

Donax venustus 17.00 28.32 44.90 62.84
Gib. divaricata 20.04 29.80 50.00 65.40
H. nemoralis 22.00 33.40 52.00 65.66

The kinetics of the process in the three sets is expressed graphically
in figures 1, 2 and 3. The numbering along the curves corresponds to the
data of the three tables.
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Phiscussion

It is obvious that, on the witole, demineralization in this particular
case runs a course of strictly limear regularity. The differences between
the various representatives of simglée biostructures, made up by CaCO, mainly,
are by no means substantial. Of ¢course, the latter fact should be related
to the similarities in their strucutaral build up.

In this instance, of particula importance appears to be the influence
exerted by pyrophosphate upon #me surface tension of the complexon III
solution, to which a superficially ixtive substance is added. A single, insig-
nificant Na,P,0;x 10 H,O additoon of the order of 0.5% causes lowering
of the superficial tension of the slution with about 19 per cent. As a re-
sult of the latter, the effect of i€emineralization is increased with several
per cents. It should be assumed imMat in this case, the pyrophosphate ions
exert a favourable effect on commlex formation and most probably, take
part in the formation of complesx phosphate-containing calcium chelate
complexes. They favour the peptitaation of the salt ions, eliminated by the
attecked surfaces and thus exert ann overall favourable effect on the disin-
tegration prccess. In compliance with the general theoretical principles,
it should be recognized that at st:fficient concentration of the surface sub-
starice, the sodium pyrophosphéee contributes to the obtaining of opti-
mel colloid-chemical properties bvy the solutions. Such a colloidization
should be manifested by the fac that in the solutions proper mycelium
formation is accomplished at thkes participation of the powerful electro-
lyte, whereas the adsorptional layvers of the dividing surface assume par-
ticular stability, in accordance wwith the general thermodynamical prin-
ciple of the free superficial energy minimum.

Unfortunately, at the present sstage of scientific research, many of the
regularities in the phenomena inveolved, conditioning the action of super-
ficially active substances, bear a qualitative nature. Hence, it is impossible
to establish the simple relations1 ip existing between the effectiveness of
their zction and the numerous fe¢ tors involved, the presence of polyphos-
phates inclusive.
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BJAHUAHUE NMHPOSOCPATA HATPHA B HEKOTOPbBIX
CIYUYAAX JEMHHEPAJIM3ALUHHU

Ba. Jlecuuros, H. Mumes

PE3IOME

. B paGore wu3yueno BaugHue nupodccpara HaTpHS HaA INOBEPXHCCTHOE
“narsikenne 0,1 M pzcrBopa kommrercona IIT1 ¢ 1%-HbiM canorenatom T-130
B LeIAX YIyuWEHHs IEMHHEpANH3YiOWUX CBOHCTB 3TOTO peareHTa.
Bruito ycranosseno, uro nobaska 0,5% Na,P,0;.10 H,O BLI3LIBAET CHH-
JKeH i€ NoBep XHOCTHOTO Hammeﬂn;{ 0,1 M pactBop Kommaekcosa 11 ¢ 1%-HbiM
canorenatom T-130 Ha 34,71 % no cpaBHeHHIO C TepBOHauaJbHBIM. [loBepx-
HOCTHOE HATSKeH{e OmNpeleNsIH MeTOAOM NPOAABIMBAHHA MYy3bIPbKA.
JlemuHepanu3aluoHHBll 3¢p¢eKT onpenensiu B VYJALTPA3BYKOBOH cpene
hc uacroroit yabTpassyka 800 kri — 20% u uHTeHcuBHceTbio 1 BT/cM® Ha pa-
fxoBunax Donax venustus, Gibula divaricata u Helix nemoralis.
ABropsl cumraior, uyTo HOHB nupcdccpara GaaronpUA-CTBYIOT KOM-
nyiexcoo0pa3oBaHHIO, Y4eCTBYA, MO ECeH BEPCATHCCTH, B CCCTaBe CJIOXKHBIX
Peonepkamux ¢peehop XenaTKOMIIEkcoB Keabluda. Ilcesaennue Oaaronpuar-
CTBYIOT MENTH3ALMH COJIeH, OTICNACMBIX C MOIBEPIIIHXCH 06pa60TKe OBEepX-
ocTell, cmoco6CeTBYST TaKUM 00pa3oM pacClielIeHHIO.




