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- to suggest the structure model of interphase layers of polycomplexes formed as

the result of spontaneous adsorption and its spreading on the water subphase.

- to discover the ability to self-organization and sensible regulation of hydrophylic-

lypophylic balance because of redistribution of polycomplex components in the

interphase layers under the influence of the interphase boundary,

- to create scientific principles of colloidal- chemical properties regulation of

polycomplexes as a new generation of SAS.
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ON THE POSSIBILITY OF REMOVING OF TRANSITION METAL IONS
FROM SEWAGE USING POLYMERIC COMPLEXES

S.M.Tazhibaeva, Zh. A. Abilov, K.V. Musabekov

The possibility of using of complexation in the system polyethyleneimine-
transition metal ions (Cu2+, Ni2+, Co2+) - surface active substance for removing of
metal ions from solution and sevage has been investigated. It is shown, that pH of
medium, hydrophobity of system and ratio between component of the tryple
complex effect on purification of solution.
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One of the actual problems nowadays from the point of view of

environmental protection is the development of wasteless technology and utilization

of waste products. In this connection purification of sewage containing heavy metal

ions which can effect the structure of the soil in a definite way is of great

importance.

In this paper the results of the investigation on the binding of Cu2+, Ni2+, Co2+

ions with polyethyleneimine (PEI) and surface active substances (SAS) have been

reported, and the possibility of using polyelectrolyte-SAS mixtures to remove metal

ions (Me) from solutions has been shown.

The investigations is based on the fact that nitrogen containing

polyelectrolyte form complexes with transition metal ions on account of the donor-

acceptor bond N - Me [1,2].

The polyelectrolyte chain, enriched by metal ions and, correspondingly, by

positiv chages acquires the ability to bind surfactant anions that, in its turn results in

the separation of phases [3]. The scheme of this complexation can be represented in

the following way:

+• u

The curves in fig.l show the dependence of Cu2+, Ni 2+ and Co2+ ions

concentrations in the solutions before and after introducing PEI and sodium

dodecylsulfate (SDS) on the ratio m= {Me/{PEI] ( m - molar ratio between Me
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and PEI). As seen in figure the bend on the curve of dependence of the

concentration of the metal ions bound on their relative concentration corresponds to

the value of m equal to 0.25 for Cu2+ ions and 0.2 for Ni2+ and Co2+ ions.

Moreover, up to these values of m curves 1 and 2-4 coincide, i.e. under these

conditions all metal ions binding form a complex. As the value of m increases

further the difference between concentrations of initial and bound metal increases.

12

8

0,2 0,4

Fig.l. Dependence of binding of Cu2+ ( 2 ) ,
Ni2+(3), and Co2+ (4) ions on m.

1-initial concentration of Me in system.

This is connected with the fact that with the increases of metal ions

concentration in the system the amount of polyelectrolyte becomes insufficient to

form a coordination complex. Therefore, when adding SAS in exess in regard to PEI

metal ions do not precipitate and remain in the solution.

When metal ions are extracted the ratio between SAS and PEI concentration

is of no less importance [3]. Thus, at small values of n (n<0.5, n - molar ratio

between SAS and PEI) the amount of SAS ions is insufficient to neutralise the

charge of PEI-Me polycation and its hydrophobizations . As a result the system

opalesce, however, no complete separation of phases takes place.
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Introduction of SAS to the system in exess to the stoichiometry of PEI-Me -

SDS complexes (n>0.5) also the separation of phases. Simultaneously

superequivalent binding of SDS occurs. The surface of complexes being formed

becomes is hydrophylised owing to the orientation of surface layers of SAS with

their chargse parts outside, i.e. into the water.

Thus, to extract metal ions completely from solutions it is necessary to know

the optimum ratio of metal, SAS and polyelectrolyte at which stable, hydrophobic

complexes being easily removed from the solution are formed.

The results of the study on copper ions extraction from solutions with Cu2+

concentration equal to20mg/l using PEI and SDS are given in Table 1.

As seen in the table, the optimum conditions of Cu2+ions remove are: m

= 0,2:0,25, n=0,5.

Table 1.

The effect of the ratio of Cu2+, SDS ions
and PEI on the degree of Cu2+remove.

m

0.05
0.10
0.12

5
0.20
0.25
0.50

n

0.4
0.31
0.42

0.47
0.5
0.56

CCu2+ after removal,
mg/1
1.44
1.28
1.1

0.05
0.04
6.8

The degree of
remove,%

92.8
93.6
94.5

99.7
99.8
66.0

Other anion active SAS having a sufficiently long hydrocarbon radiacal

e.g. the salts of carbonic and lignosulphonic acids can be used as SAS.

Satisfactory results have been obtained when using instead of SDS sodium

lignosulphonate which is an inexpensive and available waste product of cellulose

production (the degree of remove 99,6-99,8%).
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Many reagents employed for metal ions removal from commercial solutions

are disadvantageous because they act in a limited range of pH. In this

connection the study of the stability of PEI-Me2+ - SDS complexes against pH

of the medium is of a definite interest. The results of binding of Cu2+ , Ni2+, Co2+

and SDS with polyethyleneimine (Fig.2) at different values of pH show that in

an acid medium mainly SDS ions bing, and with increase of the pH the metal

ions binding tend to grow.
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Fig.2. Dependence of binding of SDS(l),
Cu(2), Ni(3 ) and Co(4) on pH.

Fig.3. Dependence of Cu
concentration separating
from complex on PH.

This is due to the fact that metal ions can't bind with PEI in a strong

acid medium because of the competition of fT - ions and the presence of a great

amount of protonated aminogroups contribute to SDS anions binding.

Fig.3 shows the dependence curves of the concentration of Cu2+ - ions

separating from PEI - Cu2+-SDS complex (m=0,25) when acidifying the medium

by HC1 solution on pH. At pH<3 copper ions are completely remove from the

complex with the increase of pH, the concentration of Cu2+ removing into the

solution decreases, and at pH=5 copper ion separation ceases which is supported
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by the data presented in Fig.2. On the existence of a triple complex PEI-Cu2+-SDS

in this region of pH.

Thus, the extraction of Cu2+ ions by PEI-SAS mixture is possible in a wide

range of pH, and in order to remove copper ions from the complex it is necessary

to acidify the medium. The use of inexpensive analogues of complexing

agents to extract metal ions from solutions and sewage is likely to contribute when

dealing whith the problems of environmental protection.
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SYNTHESIS OF DIHYDRO-, TETRAHYDROPYRIDINONES-4
AND THEIR TRANSFORMATIONS

A.A. Mamutova, T.M.Turehanov, A. Sh. Sharifkanov,
R.T. Dinzhumanova, A.Zh. Moldakalykova, T.M.Muhametkalyev

Methods to obtain unsaturated piperideins have been generalized. For the first
time 4-methyl-l,4-dehydropiridinol - 1 has been derived by reduction of 1-methyl
pyridine with me tabiosulphate.

Unsaturated six-member nitrogenic heterocyclic compounds represent

constant object of investigation and wide practical application as antitumour means,

blocks of ferments, plants growth regulators [1].
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