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Abstract: Structure formation activity of carboxylic, amide group containing water soluble polymers (WSP),
obtained under different conditions, have been studied. The dependence of structure formation properties of
WSP upon conformation of macromolecules, that altered with the quantity of organic base, coordinated to
carboxylic functional groups as a neutral molecule in free state, has been discussed.
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INTRODUCTION MATERIALS AND METHODS

In  recent  years,  the  intensive  use of the soil with Materials: Maleic acid (MA), acrylamide (AA),
the use  ofa  gro-chemical and agro-reclamation dimethylamine (DMA) and potassium per sulfate (KPS)
techniques in order to obtain high yields of various plants were purchased from Aldrich (USA) and used without
in most cases leads to a change in the natural soil purification.
structure [1].

In this regard, it is need to increase acutely restore Preparation  of   MA-co-AA:  Hydrophiliccopolymers
and  improve  soil  structure,  as  soil   fertility  depends (MA-co-AA) with molar ratio of hydrophilic chains
not only on the chemical, but also the mechanical [1.0:4.0] respectively was synthesized by a queous
structure [2]. For purposeful control of soil structure in polymerization using KPS as initiat or and water as
real time,  in  most cases  the recommended water-soluble solvent at 60°C. The viscosity of polymer solution was
high molecular weight polymers (WSP), which are measured at 25±0.1°C using an Ubbelohdevisco meter.
produced mainly by polymer-analogous conversion of The obtained  copolymer  was marked as MAAA-3-H.
natural or synthetic polymers [3], as well as by The value of pH of the copolymer adjusted to 8.0 – 8.5 by
polymerization or copolymerization of monomers having using dimethylamine (DMA) as neutralization of solution.
a hydrophilic active  in  the  ionized  or  non-ionized The obtained solutions with different pH will be
functional groups [4-6]. However, the structure-forming characterized by viscosity ( ), electrical conductivity ( )
effect  of  WSP  depends  not  only  on  the  nature, the has been carried out, as well as the calculation of molecule
ratio  of  active  functional  groups, butto a greater extent transformation effect (MTE) and effectiveness of electrical
on  the  type  of  counter  and   related  electrolytes, conductivity (EEC) according to authors [5]. The structure
located near the functional groups that have a significant formation activity has been studied via alteration of
impact on the conformational state of the macro molecules quantity of water stable aggregates (WSA) in
[4]. unstructured soil in the presence of WSP, which

In the present paper the structure formation of soils synthesized under different conditions.
of the South region of Kazakhstan by the application of
copolymerization product of maleic acid (MA) and acryl RESULTS AND DISCUSSION
amide (AA), taken in optimal molar proportion (1.0:4.0
moles), with nitrogen base as a counter ion and attendant Figure 1a,  b  demonstrated  the  relationship
electrolytes is discussed. between  quantity  of  WSA and specific specific electrical
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Fig. 1: Alteration of physics-chemical characteristics and structure formation activity, depending on the concentration
of WSP

conductivity ( ) and viscosity ( ) values when the the conformation state of the macromolecule, which raiseds s

concentration of WSP solution increases. due to the alteration of EEC (Figure 2a). The objective
On the contrary the reduced electrical conductivity laws stated helps to understand the reason of alteration

( ) and viscosity ( ) values decreased as the of structure formation effect (SFE) calculated inr r

concentration of WSP solutions increased. It is related to accordance with the authors [7], including the
the macromolecule transformation effect, characterizing concentration values of WSP solutions.
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Fig. 2: Alteration of EES (a),  (c) andstructure formation activity (b) of WSP samples, depending on the concentrationr

of WSP

All WSP samples studied demonstrate the growth of obvious when ,  and the quantity of WSA of 0.1g/dl
structure activity effect with the decrease of solutions are  compared  (Figure  2b).  At the same time
concentration and in the presence of organic bases in free the positive influence of free organic bases on the
state (Figure 2b). This is related to the enforcement of structure formation activity of WSP is related to the
ionization of functional groups when solution is diluted synergetic effect [8-9], intensifying the structure
and the macromolecule acquires less folded structure. formation process.
Incidentally the chain length is growing and the quantity Based on the comparative analysis of physico-
of  free active  functional groups as well, that leads to the chemical properties of solutions and structure formation
enforcement of interaction with the soil surface and activity of WSP obtained in different conditions, the
formation of strong relations and bridges between small dependence of structure formation of soils in the presence
soil particles. of WSP on the conformation of the macromolecules,

The influence of increase of quantity of active which altered with the quantity of organic base,
functional groups, macro chain length, presence of coordinated to the functional groups as a counter ion or
organic bases as counter ions or in free state is perfectly in free state, have been stated.

s s
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CONCLUSION 4. Akhmedov, K.S. and A.A. Asanov, 1976. Stability

Hydrophiliccopolymersof (MA) with (AA) Tashkent: Phan, pp: 108.
inmolarratioca. [1.0:  4.0] wasprepared, nutralizedby DMA 5. Akhmedov, K.S. and K.V. Pogrelsky, 1973. A Process
withdifferentpHandcharacterizedinrelationtoviscosity ( ), of Preparing Water-soluble Polymers A., No 399511.
electrical conductivity ( ) has been carried out, as well as 6. Voujsky, S.S., 1964. Course of Colloid Chemistry. M:
the calculation of molecule transformation effect (MTE) Journal Chemistry,  Course  of   Colloid  Chemistry,
and   effectiveness   of   electrical   conductivity  (EEC). pp: 221-222.
The  results  showed  that, the effect of pH on the 7. Mohammad, T. and M. Mohkami, 2013. Middle-East
physico-mechanical properties of solution. Furthermore Journal of Scientific Research, 13(11): 1483-1493.
the effect of pH on the structure formation of soil. 8. Zahra, M.,      D.      Habibi,     A.   Asgharzadeh,
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