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BASED ON FATTY ACIDS OF SYLVIC OIL SURFACTANTS: SYNTHESIS 
AND STUDY OF SURFACE ACTIVE CHARACTERISTICS

Lutfullina G.G., Abdullin I.S.
The Kazan national research technological university, Kazan, e-mail: gulnaz777@bk.ru

Based on fatty acids of sylvic oil and ethanolamine based surfactants were synthesized, both non-ionic and 
cationic. Their characteristics were studied.

Keywords: non-ionic and cationic surface-active agents (surfactants), synthesis, characteristics

As of today surfactants has wide usage 
scope in many economic sectors: detergents, 
fl otation reagents, emulsion and foam stabiliz-
ers, dispersants of minerals, antistatic agents, 
corrosion inhibitors, demulsifi cation agents, etc.

The study objective is producing of sur-
factants from available and having the wide 
usage scope substances for organic synthesis: 

from fatty acids of sylvic oil and from etha-
nolamines. Characteristics of synthesized sur-
factants are also studying.

Diethanol amine was used for production 
of non-ionic surfactant.

With equimolar ratio of components the re-
action is processed according to the following 
scheme:

RCOOH + NH(C2H4OH)2 → RC(O)N(CH2CH2OH)2 + H2O, 

where R is the rest of fatty acid.
Sylvic acid diethanol amide (SADA) was 

produced. Trietanolamine was used for pro-
duction of cationic surfactant.

With equimolar ratio of components the re-
action is processed according to the following 
scheme:

RCOOH + N(C2H4OH)3 → R(O)CОСН2СН2N(CH2CH2OH)2 + H2O, 

where R is the rest of fatty acid.
Sylvic acid trietanolamine (SAT) was pro-

duced. It is a cationic surfactant.
Reaction control was performed by chang-

ing the acid number. At the end of process it 
was equal to 5,0-5,2 mg КОН/g for SADA and 
5,5-5,8 mg КОН/g for SAT.

The duration of production process for 
SADA and SAT is 4-5 hours. Time & tempera-
ture mode of synthesis of SADA is presented at 
the Figure. Parameters of synthesis for SAT are 
the same as presented at the Figure.

The synthesized products at indoor tem-
perature are brown viscous aggregations. The 

structure of produced surfactant is corroborat-
ed by the fi ndings of IR-spectroscopy.

During this study IR-spectrums were creat-
ed in liquid fi lm between the KBr plates using 
the instrument SPECORD 75 IR in the range 
3800-700 cm–1. These spectrums were inter-
preted: see [1] for additional information.

Thereby the fi ndings of IR-spectroscopy 
corroborate the presence of characteristic func-
tional groups in synthesized surfactant. The 
produced non-ionic surfactant is characterized 
by fi rst and second amide lanes. The synthe-
sized cationic surfactant contains hydroxyl, 
carboxylic, ester groups.

Time & Temperature Mode of Synthesize for SADA
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Colloid-chemical characteristics of 
SADA and SAT were studied. Emulsifying, 
foam-production and other characteristics 
were estimated. Temperature of turbid for-
mation for water solutions of non-ionic sur-

factants having the concentration 1 g/dm3 
was determined. Experimental and comput-
ed data relevant to study of characteristics 
of SADA and SAT solutions are presented 
in Table.

Characteristics of SADA and SAT Water Solutions

Characteristic Value
SADA SAT

HLB 12,625 11,68
CCMF, mole/dm3 3,7-3,8·10–3 3,1-3,2·10–3

Temperature of turbid formation for water solution with concentration 1,0 g/dm3, °C 82,0 -
Foam’s ratio 0,048 0,030
Stability of emulsion pending 2 hours Is stable
pH of 1 % water solution 6,5-7,0 7-8

Degree of adsorption on the surface for 
surfactants depends on structure of surfactants’ 
molecules. Ratio between hydrophilic and 
hydrophobic shares (HLB) is the quantitative 
characteristic of surfactant’s usage scope.

Turbid formation temperature (turbid 
point), HLB value and surfactant’s usage scope 
are interrelated.

According to computed for SADA and SAT 
values of HLB the synthesized surfactants can 
be used as emulsifying agents «oil in water». 
These surfactants are easy soluble in water 
transparent dispersions. See [2] for additional 
information.

Reduce of surface tension is the basic es-
timation criterion of surfactant’s action. See 
[3] for additional information. During this 
study the surface tension was measured ac-
cording to tear of the ring procedure (for so-
lutions). Construction of graphs for depend-
ency between values of surface tension and 
values of concentration allowed determining 
the point of CCMF – the critical concentration 
of micelle formation. CCMF of SADA is equal 
to 3,7-3,8·10–3 mole/dm3, CCMF of SAT – 
3,1-3,2·10–3 mole/dm3.

Turbid point has the practical meaning: 
stability of emulsion (containing surfactant as 
emulsifying agent) depends on temperature, 
at which emulsion was created. Temperature 
mode for creation of stable emulsion is deter-
mined by surfactant’s turbid point. Tempera-
ture of creation for emulsion must not exceed 
the turbid point of surfactant’s solution.

Average temperature of turbid point for 
synthesized SADA was equal to 82 °C.

Ability to create foam is characterized by 
foam’s ratio – ratio between volume of foam 
and volume of surfactant’s solution. The 
foam’s ratio was equal to 0,048 for SADA and 

was equal to 0,030 for SAT. These values are 
small – this corroborates presence of non-ion-
ic and cationic characteristics in synthesized 
products. These products are also characterized 
by relatively small foam producing ability.

The foam stabilizing ability is character-
ized by kinetic stability pending required pe-
riod of time.

It is known, that stabilizing and emulsify-
ing activities of surfactants are closely linked. 
They determine aggregative stability of emul-
sion – it is usually characterized by duration 
of existence (lifetime) for separate drops con-
tacting each other or contacting with interfa-
cial surface. This is also known as emulsion’s 
delamination rate. The stability of produced 
emulsions was tested. The emulsions were di-
luted up to 0,5 % of concentration and were 
shook energetically. No delamination was 
observed pending 2 + hours, so, the produced 
emulsions are stable.

Existence of various tensions between dis-
persed phase (oil) and dispersive medium (water) 
explains stabilizing activity of surfactant [4].

Presence of surface active characteristics 
(foam producing, wetting, emulsifying, stabi-
lizing) for synthesized SADA and SAT is cor-
roborated by the study fi ndings.
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ON EVOLUTION OF STATIONARY PROCESSES NEAR 
THE ORIGINS OF EXCITATION

1Sergiyenko L.S., 2Nesmeyanov A.A.
1National research Irkutsk state technical university, Irkutsk;

2East-siberian institute of Ministry of Internal Affairs of Russia, Irkutsk, e-mail: lusia_ss@mail.ru

In three-dimensional Euclidean space we study elliptic system of four equations in quotient derivatives of the 
fourth order with four unknowns that parabolically degenerates on the coordinate axis. In certain classes of function 
smoothness an existence of the unique (with precision up to random constant) limited solution of the system that 
meet the fi xed boundary terms in cylinder, symmetric to the line of degeneration, is proved. The proof is carried out 
through the reduction of the results of differentiation and integration of the system equations and dividing variables 
according to classic algorithm of Fourier. While calculating coeffi cients of the line that represent the solution of 
common linear differential equation of the second order with a special point in the centre of the research area that is 
a consequence of the studied system, special multinomials of so-called triangle form were built. The results can be 
used while modeling stationary processes in asymmetric solenoid speed fi eld.

Keywords: stationary processes, excitation

Let the stationary process be presented as a 
linear operator equation
 I rotT + B grads = 0,   div T = 0, (1) 
where components u, v, w of the vector T, and 
scalar function s are dependent variables of ar-
guments x, y, z, I and B are given matrixes 

   

With positive values of parameters l, k, r 
[1–3, 6]. 

As we approach the origin of the excita-
tion, the studied fi xed process starts to alter 
its structure – elliptic system (1) parabolically 
degenerates in the multiplicity x2 + y2 = 0, and 
for it common classic setting of problems of 
modern mathematical physics become incor-
rect [7]. 

The fi rst boundary problem. 
Let us study the behavior of the system (1)

ux + vy + wz = 0,  wz – uz – sy = 0,

vz – uy + f(x, y)sz = 0,    sx – vz + wy = 0.
Near the degeneration line x = y = 0 that is 

contained in cylinder 
D = {(x, y):x2 + y2 < R2, 0 < z < z0} 

with side surface , upper 1 and bottom 0 
bases. Let us defi ne D0 as a part of axis OZ, 
that lies in . 

Problem 1. 
Find all conditions of existence and unique-

ness in area D of the limited on the multiplicity 
of degeneration D0 solution of the system (1).

While l > 0, k = r = 0, conditions of the 
correctness of the problem are defi ned in [4].

In the presented work under terms

      
      (2)

where       

   
The following is proved.
Theorem 1. While l = k = 1 и r = R in 

classes of the function smoothness 

exists a limited near the degeneration axis solu-
tion (u, v, w, s) of the problem (1)–(2), where u 
and v are defi ned with a precision up to random 
constant summand, and a, w, and s – in a single 
way. 

Through a reduction of the results of dif-
ferentiation and integration of the equations 
(1) according to the corresponding variables 
we obtain a system:

∆w = 0,    sxx + syy + f(x, y) szz = 0,
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Functions J(y, z) and Q(y, z) are defi ned 
precisely up to the random constant summand 
from the system

The main point in the proof of the theorem 
is:

Lemma 1. Boundary problem 

  (3)

     

     (4)
Has a unique solution in the cylinder D, 

that is limited while (x2 + y2) → 0. 
The proof is carried out according to the 

classic algorithm of Fourier where at fi rst vari-
ables z and (x, y) are divided. The solution is 
built as line

  (5)
We obtain 

  (6)

Under boundary terms bn(0) = bn(z0) = 0 и 
λn = nπz/z0, n = 1, 2, 3, ..., from the fi rst equa-
tion (6) we fi nd 

  (7) 

Then, from the second equation (6) in polar 
coordinates (φ, ρ) we defi ne a solution of the 
view 

an = Фn(φ)∙Ψn(ρ). 
We obtain the system

  (8)

From the fi rst equation (8) while γn = m2, 
m = 0, 1, 2,… single periodic solution in shape 
of harmonic superpositions 
 Фnm(φ) = Anm cos(mφ) + Bnm sin(mφ).  (9)

With each focused n the second equation of 
the system (8) always has an integral as a line

  (10)

That is absolutely and equally met in cir-
cle |ρ| < R under whole values of parameter m. 
To calculate coeffi cients of the degrees of the 
sedate line (10) let us build recurrent formulas

  (11)

where 

       , (12) 

and while i ≥ 2

  (13) 

The solution of the equation (3) in cylindric coordinates will look as:

  (14) 

Degeneration into trigonometric line of the given function on the surface  function

  (15) 

Let us defi ne the values of Fourier coeffi cients:
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  (16)

The convergence of the line (15) is proved 
with a principle of maximum for elliptic 
equations.

Multiple polynomials 
To boost the process of calculating coeffi -

cients of Pij(m) line (10) let us introduce auxil-
iary functions [5] 

  (17)

That represent simplifi ed modifi cation of 
the multiple polynomials (13). 

Then for whole nonnegative values l ≥ 1, 
i > 2 + 2l, τi  sequence of multipliers into sum-

mands of function Qi,l  with similar values of 
l can be written as block matrixes of triangle 
shape. For example, while l = 1, i = 5, 6, 7 и 
l = 2, i = 6, 7, 8 we have summs 

Q5,1 = 2∙4 + 2∙5 + 3∙5,  Q6,1 = 2∙4 + 2∙5 + 3∙5 + 2∙6 + 3∙6 + 4∙6,
Q7,1 = 2∙4 + 2∙5 + 3∙5 + 2∙6 + 3∙6 + 4∙6 + 2∙7 + 3∙7 + 4∙7 + 5∙7,
Q7,2 = 2∙4∙6 + 2∙4∙7 + 2∙5∙7 + 3∙5∙7,
Q8,2 = 2∙4∙6 + 2∙4∙7 + 2∙5∙7 + 3∙5∙7 + 2∙4∙8 + 2∙5∙8 + 3∙5∙8 + 2∙6∙8 + 3∙6∙8 + 4∙6∙8,

to which will correspond the matrixes

       

   

In connection with this characteristic func-
tions Pi,l(n) are called multiple multinominals 
of triangle form.

Resume 
While modeling physical processes in ex-

treme conditions the most basic and diffi cult 
stage is the correct setting of an objective. In this 
work we have obtained the terms that provide 
for existence and uniqueness of the solution of 
the fi rst boundary for degenerating on the line 
elliptic equations. During the problem research 
a special function class has been built and called 
multiple polynomials of triangle form.
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CONTRADICTIONS IN MODERN CLIMATE 
THEORY AND THEIR SOLUTION

Vorontsov A., Stepanenko S.
RIHMI-WDC, Obninsk, 

e-mail: vorv@meteo.ru vorv10921@gmail.com

The modern climate modeling with general cir-
culation models of the atmosphere and the ocean 
leads to two contradictions. If we consider the cli-
mate in terms of synergy, these contradictions can 
be eliminated. Shows one of the ways to resolve 
confl icts through the use of systemic approaches 
synthesis. Shows the solution for the two scales. 
Total system can contain about 50 equations (about 
hundreds of empirical parameters).

Modern theories of a climate we name mod-
eling of a climate by means of models of the gen-
eral circulation of atmosphere and ocean as now it 
is considered to be these models the main direction 
of development of a world science about a climate. 
We will consider two main contradictions and ways 
of their permission.

Contradiction 1. On the one hand the climate is 
understood as not observable fl uctuation of a global 
condition of atmosphere, characteristic which time 
scale essentially more than characteristic time of 
synoptic fl uctuations [3]. Hence, climatic fi elds 
should correspond with fi elds of synoptic scale as 
processes net and подсеточного scale. From here 
follows that at modeling of a climate entry con-
ditions should characterize a climatic fi eld, free 
(whenever possible) from fl uctuations of synoptic 
scale. On the other hand, in practice initial fi elds are 
used the same, as at a weather forecast [1], there-
fore the decision of system of the equations of cir-
culation of atmosphere and ocean gives only a fi eld 
of synoptic fl uctuations. Procedure of averaging 
which results in the second contradiction is applied 
to defi nition of climatic fi elds.

Contradiction 2. On the one hand for a long 
time already have come to a conclusion that the cli-
mate changes in time. On the other hand it agree 
эргодической to a hypothesis a climate it is defi ned 
as average value of results of integration (statisti-
cal ensemble) for 30 years, i.e. on this interval it is 
constants. As practice nevertheless demands to es-
timate climate change climate change is estimated 
on deviations from a climate that leads to the logic 
contradiction.

Climate forecasting can’t be effective until 
both specifi ed contradictions will be eliminated. 
That them to resolve, it is enough to refuse cli-
mate defi nition as statistical ensemble of condi-
tions for 30 years, and to understand a climate 
as average values on some ensemble of inward-
nesses of atmosphere under constant external con-
ditions [3].

This defi nition leads to climate interpretation 
as to the usual equilibrium thermodynamic charac-
teristic at which the specifi ed contradictions can’t 
simply arise. Can seem that such defi nition is not 
constructive as real atmosphere represents open 
nonlinear nonequilibrium system for which variable 
conditions to thermodynamic system in a sense are 
conditional.

However in many real systems thermodynamic 
balance is fair for elementary volumes (local bal-
ance) [9], i.e. variable conditions (pressure P and 
temperature T) are functions of spatial coordinates 
x and time t. If the elementary volume is much more 
than size of fl uctuations values of variables of a 
condition can be defi ned by statistical averaging on 
elementary volume. 

At the description of a climate fl uctuations are 
fl uctuations of synoptic scale. Their number isn’t 
great, therefore as elementary volume it is neces-
sary to consider atmosphere on all hemisphere that 
doesn’t allow to predict a local climate. 

Other way of defi nition of average values – 
smoothing of fi elds. However to solve a problem 
of smoothing by means of known formal methods 
of a fi ltration (for example, stated in [4]), it is im-
possible, since preconditions of formal methods 
don’t correspond to properties of real atmospheric 
processes. Consideration of these preconditions is 
beyond the present article, therefore we will be lim-
ited to the remark that if they didn’t contradict real 
processes the fi ltration problem has been already 
solved.

Let’s consider a method of a fi ltration of fi elds 
from synergetrics positions in terms of the theory of 
casual processes. The basic concept of this theory 
is the concept about realization of casual process. 
Realizations, as it is known, are usual functions. 
Process name casual only because it is in advance 
impossible to specify, what will be following reali-
zation from set of potentially possible realizations. 

Defi nition of casual process will well be coor-
dinated with concepts of synergetrics, in particular, 
with concept of dynamic chaos [9]. In the beginning 
we will consider, in what this conformity on an ex-
ample фрактальной Kokh’s curve [9] consists. It is 
possible to present each level of a fractal as set of 
kusochno-linear functions

 ykj(ti) = akj(ti) + bkjxkj(ti), (1)

 xkj(ti) = f(ti), (2)
where x, y – horizontal coordinates; k – number of 
level of a fractal; j – conditional number of an ele-
ment of a fractal at the given level, ti – time. Set of 
parameters of a «correct» curve of Kokh is usual 
discrete function. However it is possible will pre-
sent Kokh’s constructed by means of casual une-
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qualateral triangles «the wrong» function. Then we 
will receive family of linear functions with casual 
parameters ckj, dkj which with good reason can be 
considered as casual process. For preservation of 
linear dependence y from x function f (ti) shouldn’t 
depend from k, j. Substituting (2) in (1) and summa-
rizing for each k levels on realizations j at everyone 
ti, we will receive

  (3)
where (ti) – a population mean of casual process.

Thus, in фрактальной it is possible to express 
homogeneous non-stationary casual process to en-
vironment through its population mean if set of 
physically homogeneous realizations is correctly 
defi ned.

It is possible to consider atmosphere as 
фрактальную environment. The climate is level of 
a fractal of higher order, in comparison with fl uc-
tuations of synoptic scale. We will be limited to 

consideration of these levels (substructures) and we 
will express their interrelation in the mathematical 
form. 

Let u(t, x, ξ) – a variable fi eld u in t-tyj year, 
t = 1, 2, …, m, ξ day of year, x – horizontal coor-
dinates, f(x) – the function which is not dependent 
from t, ξ. It is easy to show that if 

 u(t, x, ξ) = a(t, ξ) + b(t, ξ) f(x) + ε(t, x, ξ), (4)
That the invariant f(x) = ū(x, ξ) is an average 

long-term fi eld for a day ξ. 
In turn a, b it is possible to present parameters 

in a kind 

 a(t, ξ) = c(t) + d(t) φ(ξ) + ea(t, ξ),  (5)

 b(t, ξ) = p(t) + q(t) ψ(ξ) + eb(t, ξ),  (6)
Where φ(ξ), ψ(ξ) – a long-term annual course 

of parameters a(t, ξ), b(t, ξ), accordingly. Summa-
rizing (4)–(6), we will receive 

 u(t, x, ξ) = c (t) + d(t) φ(ξ) + p(t)f(x, ξ) + q(t) ψ(ξ) f(x, ξ) + e(t, x, ξ), t = 1, 2, …, m,  (7)
Where c(t), d(t), p(t), q(t) – the global pa-

rameters characterizing change of climatic fi elds, 
e(t, x, ξ) – the internal fl uctuations refl ecting dis-
tribution of weather conditions on a hemisphere in 
each concrete day of year.

It is easy to be convinced that function 
E(t, x, ξ) = e2(t, x, ξ) has well expressed annual course 

and a natural component on space. Hence, for E(t, x, 
ξ), by analogy, it is possible to write down parities
 E(t,x,ξ) = ω(t,x) + h(t,x)χ(x,ξ) + е(t,x,ξ), (8)
 ω(t,x) = η(t) + μ(t)ψ(x) + eω(t,x), (9)
 h(t,x) = λ(t) + θ(t)υ(x) + eh(t,x),  (10)
whence

 E(t, x, ξ) = η(t) + μ(t) ψ(x) + λ(t) χ(x, ξ) + θ(t) υ(x) χ(x, ξ) + (t, x, ξ), t = 1, 2, ..., m. (11)

According to classical thermodynamics, mac-
roscopical characteristics of system and its internal 

fl uctuations change is interconnected. Hence, it is 
possible to write down

 Ф[c(t), d(t), p(t), q(t), η(t), μ(t), λ(t), θ(t)] = 0.  (12)
Let’s write down (11) in the form of 

,
where 

.

Values  is a stationary random process, as 
all non-stationarity E(t, x, ξ) on time and on space is 
considered in  (record (t, x, ξ) means only 
that this three-dimensional set). Hence, it is possible 
to consider that e(t,x,ξ) represents required ensemble 
of inwardnesses of atmosphere under constant exter-
nal conditions. Changes of this ensemble (climate 
fl uctuation) are defi ned by expressions (7), (11).

Knowing Ф on the set horizon of the forecast, 
it is possible to defi ne a non-stationary compo-
nent . Summarizing with casually cho-
sen steady state e(t,x,ξ), we will receive E(t, x, ξ). 
For the decision of the primary goal of climato-
logy – the prediction of statistical characteristics 
of a mode of weather conditions is enough to es-
tablish connection between weather conditions 
and values E(t, x, ξ).

The analysis of the empirical data (air tem-
perature [5, 6], atmospheric pressure [8], fi elds of 

radioactive pollution after Chernobyl failure [6]), 
shows that communication between climatic pa-
rameters (12) is nonlinear and has high statistical 
characteristics (factor of determination more than 
90 % at all signifi cant factors). From this it is pos-
sible to make two conclusions. First, the climate 
can’t be reduced to simple averaging of weather 
conditions. The climate not is «average» weather, 
and represents some structure which, on the one 
hand, is generated by the internal fl uctuations re-
sulting nonequilibrium character of movements in 
atmosphere. On the other hand, the climate «op-
erates» weather conditions. In other words, the 
climate and weather are connected among them-
selves by circular causality.

Important feature of a fractal consists that self-
similar structures of different scale represent a sin-
gle whole in which substructures of the lowest order 
form substructures of higher order. It is impossible 
to separate or withdraw one of substructures from 
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the general structure, without destroying thus all 
structure. From this it follows that for the climate 
description it is necessary to fi nd empirically inter-
relation for the greatest possible number of levels 
of a fractal (this purpose has been formulated still 
in 1980 [10]). As a matter of fact, it leads to a res-
toration problem аттрактора on time numbers of 
supervision. The decision of this problem name 
also system synthesis [2]. In [7] main principles of 
system synthesis on an example of modeling of a 
climate are stated.

Summing up, we can conclude that the meth-
od of synthesis system developed thermodynamic 
approach to equilibrium and no equilibrium pro-
cesses. Invariants in (7), (11) implicitly character-
ize the direction and magnitude of fl ows generated 
by the potential fi elds. Parameters of equations 
(5), (6) are relative indicators of fl uxes in the at-
mosphere – thermodynamic characteristics. When 
fl ows of climate fl uctuations remains constant, and 
only their scalar, and with climate change – and 
change the direction of fl ows and their inner char-
acteristics.

We examined two related fl uctuations of the at-
mosphere. Full empirical model can contain 40-50 
of equations (80-100 empirical parameters). It is in-
comparably smaller than the hydrodynamic theory 
of climate change. Therefore, technology forecast-
ing climate can be developed in the near future. The 
main problem is getting to an array of qualitative 
data for the hemisphere in increments not exceed-
ing 12 hours.
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A METHOD FOR CALCULATING SHIP RESISTANCE COMPONENTS 
USING A THEORETICAL DRAWING

Gotman A.S. 
Novosibirsk, e-mail: Agotman@yandex.ru

The method of calculating the wave and friction resistance of different ship hull forms by using analytical 
hull grid surface have been described in this paper. The analytical grid is a set of frames and waterlines of the ship 
hull, which are described by the equation of ship versiera. The comparisons of calculated wave resistance with 
experimental data have been made for Todd’s series 60 model and for the river vessels «Sevan» and «Rodina». The 
calculated friction resistance has been compared with the calculated friction resistance obtained by using a friction 
extrapolator for all these vessels and also for the analytical Weinblum – 1100 model. The comparisons of the cal-
culations with experimental data has confi rmed the possibility of using these worked out methods in the practice of 
designing displacement vessels.

Keywords: ship resistance components, theoretical drawing

The wave and friction resistance calcula-
tions methods, which are the main part of the 
total resistance of a moving ship, have been 
developed. The wave resistance is defi ned by 
using Michell’s integral and the friction resist-
ance is calculated by using the integral relation 
for curved surfaces. All these calculations give 
the possibility to take into account the hull form 
infl uence upon its resistance. The vortex resist-
ance, having connected with the bow, shock, 
and breaking waves, also with the boundary 
layer separation, still can not be calculated.

So, the carried out research has shown that 
on those Froude numbers, on which the wave 
resistance is the main part of the residual re-
sistance, it is possible to use the main part of 
Michell’s integral for its defi nition [1]. It is 
necessary to take into account that Michell’s 
integral defi nes only the resistance, which is 
tied to the bow and stern Kelvin waves sys-
tems, because Michell found his solution to 
ideal fl uid.

For the practical calculation of wave resist-
ance a special form of Michell’s integral [2] on 
an analytical grid theoretical drawing is used. 
What we have called the analytical grid, are 
ship lines, the equations of which have been 
described by the ship versiera equation.

To calculate the friction resistance of the 
given hull shape the integral relation is used, 
specially obtained for curved surfaces [3] and 
the analytical grid too.

Analytical grid 
In the general case, it is quite impossible 

to obtain the equation of the given ship hull 
surface, however it is quite necessary to have 
not only the ordinates of each point of the 
hull surface, but the derivatives in them for 
the computing of wave resistance and friction 
resistance. To solve such tasks it is necessary 
to describe the frames and waterlines by equa-
tions, in order to use an analytical grid instead 
of the surface equation 

So, we use the graphic representations in 
the EXCEL program and the calculations in the 
FORTRAN program for obtaining the analyti-
cal grid of the theoretical drawing. The water-
lines and the frames are built by the offset in 
the EXCEL program, as it has been shown in 
Fig. 1. They are obtained coordinated, because 
the frames and the waterlines are intersected at 
the same points of the surface. So, by using the 
FORTRAN program, we have each frame and 
each waterline approximated by the ship versi-
era equation.

  (1)

The approximation and, consequently, the 
coordinating can be obtained with the desired 
and the given accuracy. The accuracy is de-
fi ned by the ordinates and by the drawing, as 
all, even the insignifi cant irregularities are seen 
on the drawings in the EXCEL program. 

The ship versiera (1) are calculated by 
the least squares method. The analytical grid, 
which is built by the approximated frames 
and the waterlines is shown in Fig. 1 (here the 
true proportions are not practically observed). 
Thus, the approximation process is the most 
laborious part of the computations. The ini-
tial and the approximated frames of the vessel 
«Rodina» are shown in Fig. 2. As the presented 

lines are being merged together, the calculated 
curves are marked by the dots.

Calculation of the wave resistance of ships
The special form of Michell’s integral with 

the separation of the main (nonoscillatory) part 
and the part, which refl ects the bow and stern 
Kelvin waves systems interaction, has been 
described in the paper [2]. The calculations by 
using this form can be easily carried out, when 
the hull surface equation is given analytically 
in the form of y = f1(x)·f2(z), but for a ship’s 
hull theoretical drawing given by offsets it is 
required to work out a special algorithm. 

It is possible to carry out only if we know 
the higher-order derivatives in the waterlines’ 
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ends. However we had to carry out a number 
of the preliminary researches. We had to fi nd 
out the minimum number of frames and water-
lines, for which the necessary accuracy can be 

reached. In addition, it was quite necessary to 
decide the question on the derivatives’ highest 
order, having being entered into the Michell’s 
integral computation. 

Fig. 1. Bony plans under the main waterline of Todd’s model is EXCEL

Fig. 2. Comparison of the calculated and original frames

The fact is that the waterlines’ equation 
is given in implicit form (1). In this case, it is 
possible to obtain any order’s derivatives up to 
infi nity. To fi nd the suffi cient order of deriva-
tives for accurate calculation we have carried 
out the calculation taking into account the de-

rivatives from the 8th to the 16th order. So, has 
been found, that it is quite suffi cient to perform 
the calculations with derivatives up to the 16th 
order. 

The second challenge is connected to inte-
gration with respect to z, as the calculation is 
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carried out by using the analytical grid instead 
the equation. 

In this case, we had to perform the integra-
tion over the whole hull’s surface by the spe-
cial formula, received after its integration by 
the parts.

To check the precision of the calcula-
tion the experimental curves of three differ-
ent models have been used: Todd’s models 

of the 60th series and the two models of the 
river vessels «Sevan» and «Rodina». The ex-
perimental curves of the wave and the residual 
resistance of Todd’s model have been obtained 
in different years and in different towing tanks 
of the world [4].The experimental data of the 
river vessels has been obtained in the GIEWT 
tank [5]. Thus, the calculated and experimental 
curves are shown in Fig. 3, 4 and 5. 

Fig. 3. Calculated and experimental coeffi cients of the wave and the residual resistance of Todd’s model

Fig. 4. Calculated and experimental coeffi cients of the wave resistance of model «Sevan»

Fig. 5. Calculated and experimental of the wave resistance coeffi cients of model «Rodina»

One can see in Fig. 3 that the calculated 
and experimental wave resistance curves coin-
cide up to the 0,22 Froude number, but at the 
higher Froude numbers – it approaches residu-
al resistance curves. This is due to the fact that 
the wave resistance is low at the small Froude 
numbers, but it is the main part of the residual 
resistance at the higher Froude numbers. 

It is seen from these curves that this meth-
od of wave resistance calculation can be used 
in the designing process of a theoretical draw-
ing of any displacement ships.

Calculation of friction resistance
The friction drag design of the vessels’ dis-

placement tons is usually defi ned by the fric-
tion extrapolators with suffi cient accuracy. But 
in this case, the calculations are fulfi lled only 
on the wetted surface area, the hull shape is not 
taken into consideration.

If the friction resistance is defi ned by the in-
tegral relation, then the hull form is taken into 
account, and there is the possibility to trace the 
tangential stresses distribution on the wetted sur-
face, and we can even defi ne the location of the 
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boundary layer separation. The development of 
the integral relation for the ship hull shape is giv-
en in the book [3], therefore here is not shown.

The needed velocity fi eld is fulfi lled by us-
ing the Hess – Smith program. In this case the 
velocity fi eld is computed on the whole under-
water part with the exception of the fl at bottom. 
Therefore the calculated resistance of Todd’s 
and «Rodina» models is equal to the sum of the 
resistance of curvilinear hull sides and the re-
sistance of a fl at bottom, which is defi ned with 
help of a friction extrapolator. 

The Weinblum 1100 model’s hull form is 
symmetrical about the midsection, and is slen-
derer to the aft and stern ends. This model does 
not have a fl at bottom. The Weinblum model’s 
hull surface has been described by an equa-
tion, therefore one has a possibility to check 
the validity of this suggested method for the 
calculation of friction resistance by the integral 
relation using this model. The comparison of 
the results of the calculations obtained by the 
integral relation and by the friction extrapola-
tor are given in Fig. 6 and 7.

Fig. 6. Friction resistance curves obtained by extrapolator and by the integral relation of Todd’s model 
and of river vessel «Rodina»

Fig. 7. Friction resistance curves obtained by extrapolator and by the integral relation 
of Weinblum’s 1100 model

Conclusions
The methods of the calculation of wave 

and friction resistance for the displacement 
ships, the theoretical drawing of which is 
given by the offset sheets, have been devel-
oped. Such calculations permit to evaluate the 
ship hull resistance at all the designing stages 
without labour-consuming and expensive 
towing tests. So, this method distinguished 
that all the design stages are quite available 
for performing them in the design process of 
the theoretical drawing in the ship-designing 
department. 

To fulfi ll the calculations of resistance the 
method of the analytical grid of hull shapes 
practically substituting the equation of surface 
hull, which cannot be obtained for any ship 
hull form has been developed.

The analytical grid allows us to receive or-
dinates of a theoretical drawing and derivatives 
of any order in each point of its surface, that 
opens possibilities not only for given calcula-
tions, but also for various research in the fi eld 
of ship hydrodynamics.

It should be noted that the used ship’s ver-
siera’s signifi cance for the approximation of 
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the thoretical drawing cross section. There is 
no other curve, which can allow with such ac-
curacy to approximate the lines of hull surface. 
The approximation could not be carried out 
with the required and the given accuracy with-
out this curve, and, consequently, the present 
calculations could not be performed.

It is necessary to mark also the large pos-
sibilities of EXCEL, permitting us to receive 
the table of ordinates of sections of a theoretical 
drawing. The possibility to transpose in EXCEL 
a matrix of data and approximated data consid-
erably facilitates labour-consuming work of ap-
proximation and coordination of a lines draw-
ing. These possibilities considerably reduce the 
colossal work of deriving an analytical grid with 
a great many frames and waterlines.
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Type metals are used for casting type matters (prints, spacing, rules, etc.). Type elements are mainly produced 
by casting under pressure of melted type metals into matrixes located in casting boxes.

Keywords: barite effect, type metals, the fused metals, a matrix

Type metals are manufactured based on 
the system antimony-lead-tin. Antimony 
(8-23 %) enters the composition of type metals 
increasing their hardness and decreasing their 
shrinkage in cooling. Tin (2-7 %) improves 
their casting characteristics and eliminates ex-
traordinary fragility of the metal, and lead is 
the base of any type metal. 

There are used several grades of type met-
als, depending on the composition the metals 
differ by their melting temperature, hardness 
and other properties. 

However all the type metals must satisfy 
the following technical requirements: 

– to melt at a possible low temperature; 
– to have good casting properties, i.e. to be 

liquid at the casting temperature; 
– to have low shrinkage at solidifying; 
– not to damage matrixes and parts of the 

casting mechanism as a result of melted metal 
chemical effect; 

– to have high mechanical strength in solid 
state; 

– the metal losses in repeated castings must 
be minimal; 

– not to be toxic;
– not to contain in its composition scarce 

and expensive metals, i.e. to be economically 
acceptable; 

– prints cast from a type metal mustn’t dam-
age under the action of water, atmospheric con-
ditions, washing matters and in warehousing. 

Of all the requirements listed the most im-
portant properties defi ning the type metal qual-
ity are casting properties and hardness.

The type metal hardness is one of the most 
signifi cant operation properties, as the harder is 
the type metal, the higher is its wear resistance, 
the higher is the impression resistance of the 
plate made of this metal. 

During the last years the printing industry 
with mass numbers of copies uses a computer 
text input or photo-polymer plates, however 
in printing specifi c production (reproductions, 
engravings, etc.) there is still used a type mat-
ter, that’s why the problem of improving the 
type metal quality is still urgent.

In some studies [1, 2] there was noted that 
barium-containing additives effect positively 
the type metals hardness. A natural barium,-
containing matter is barite. It is a mineral 

presenting barium sulfate (BaS04), it is rather 
widely spread in nature and is the main barium 
source in chemistry. In many cases barium in 
barite is partly substituted by strontium, lead 
or calcium. Barite possesses high density – 
4,3-4,7 g/сm3, its hardness by Moos scale is 
from 3,0 till 3,5. 

Kazakhstan possesses about 23 % of all the 
world barite resources. In the world practice 
the main part of barite (about 75 %) is used for 
drilling oil and gas bore-holes. However dur-
ing the last years barite is more widely used in 
other industries. Prospective lines of barite use 
is cement branch, heavy concretes and ferroal-
loys producing, etc.

In this work there is studied barite addi-
tives effect on the type metals hardness. For 
studies there were used samples prepared from 
the existing used type metal (its composition is 
shown in Table 1). The type metal used after 
washing was milled and mixed with barium-
contai8ning matter which was usually a barite 
concentrate of the Zhairem deposit, contain-
ing about 95 % of pure barite. Barite additives 
were made over 100 % by mass.

To carry out experiments the barite con-
centrate was milled till the size 400 mkm 
(90 %) and combined with the system metal 
part. As barite tends to burn out, in loading 
barite was placed in the middle of the cru-
cible, and the melting was carried out in the 
closed graphite crucible at the temperature 
350 °С. In the system melting there took place 
a melt natural homogenization, and there was 
no chemical liquation on the ingot body. Af-
ter the melting the samples were cooled and 
subjected to studying for hardness and wear 
resistance.

Their hardness was determined by Brin-
nel method in accordance with State standard 
9012-59 for lead and other alloys. Wear resist-
ance of the alloys obtained was determined 
with the help of measuring the sample mass 
changing (SS 23.224-86) by the formula:

where gei; gii is mass loss for individual tested 
reference and studied samples, g. 

As a reference there was used an analog 
type metal without barite additives. 
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To obtain valid results all the measuring 
was carried out no less than on three doubles, 
the discrepancy didn’t exceed 5 %. The confi -
dential assessment of the results was carried 
out by the way of comparing to the empiric 
standard with the signifi cance level Р = 0,98. 
The assessment of the discrepancy signifi cance 

between the parameters compared was carried 
out with the help of Student criterion Р = 0,98.

The results of the studies carried out 
are shown in Table, on the base of which 
there were built the dependences of hardness 
and wear resistance factor on barite content 
in the alloy.

Barite content effect on the alloy properties

Sample No Alloy composition, % Alloy properties
Sn Sb Pb barite НВ, kg/mm2 Wear resistance factor

Reference 5 14,5 80, 5 - 19 1
1 5 14,5 80, 5 1 20 1,05
2 5 14,5 80, 5 2 22 1,05
3 5 14,5 80, 5 3 23 1,15
4 5 14,5 80, 5 4 25 1,2
5 5 14,5 80, 5 5 25 1,2

As we can see from the Table and Figure, 
barite additives increase the alloy hardness and 
wear resistance about 20 % on the average. 

The mechanism of positive effect on the 
alloy hardness and, consequently, on wear re-
sistance is not still quite clear. However, tak-
ing into consideration the diagram antimony-

lead-tin, there can be supposed the forming of 
the triple solid solution alloyed with barium. 
Partial barium substitution with lead atoms in 
the solution leads to increasing the friction-in-
duced stress in the lattice, and hardening takes 
place by the mechanism which is analogous to 
hardening of alloyed ferrite [4].

Type metal hardness and wear resistance dependence on barite content

In this work there was not analyzed in de-
tails barite effect on other important properties 
of type metals, such as liquidity and tendency 
to shrinkage. However in visual observation 
these properties didn’t change. All the mold 
details were not fi lled completely, shrinkage 
extent was 0,8 % on the average. This value 
somewhat exceeds the one indicated in SS 
5235-72 (0,7 %). In this connection the fur-

ther increasing barite additives seems to be 
inexpedient.

The studies carried out showed the pos-
sibility of increasing type metals wear re-
sistance by means of introducing small 
quantities (1-5 %) of barite additives. 
This trend seems to be prospective as bar-
ite concentrate is rather inexpensive raw 
material. 
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Conclusions 
1. There has been experimentally proved 

the possibility to use barite for increasing some 
properties of type metals.

2. Introducing small quantities (1-5 %) of 
barite permits to increase 15-20 % type metals 
hardness and wear resistance.
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Iron-ore raw materials porous structure (pellets, agglomerates, briquettes) formed as a result of sintering, is 
a universal indication of their quality, as it defi nes such important metallurgical properties, as «cold» and «hot» 
strength, restorability, and metallization extent. That’s why the questions of forming and analyzing the fi nal porous 
structure are dealt with in a lot of works. 

Keywords: metallization method, Iron-ore, a result of sintering

Most researchers describe the structure ef-
fect on strength by an empiric formula:
  (1)
where Р is strength; а is a factor taking into 
account sintering mode parameters; В is the 
structure parameter.

As an example of В there is used either the 
general porosity value or the pore average radi-
us value. Such an approach in studying strength 
characteristics is adequate because these pa-
rameters are the indication of the sintering 
process completeness. However, studying the 
porous structure as an object of studying mass-
exchange processes, require a completely dif-
ferent approach both in the methodological and 
in experimental relation. Such mass exchange 
processes are the process of oxidation dur-
ing sintering, restoration during sintering and 
metallization. It’s evident, that these processes 
completeness defi nes fi nally the quality of the 
product obtained.

In work [1] there was shown that the in-
tensity of mass exchange processes is mainly 

defi ned by the character of the porous struc-
ture and, particularly, by such parameters, as 
general volumetric porosity, pores distribution 
by their sizes, and pores surface accessible for 
reacting. 

In the present work there is studied the 
process of pore formation, their distribution 
by the size in the sintering process depending 
on different factors. Besides, the approach to 
studying the porous structure was formed from 
the point of view of mass exchange processes 
possibility.

For studies there were used briquettes of 
iron-ore concentrate of different density. The 
value of density in damp briquettes varied by 
the value of compacting pressure from 130 till 
1200 kg/сmм2. The damp briquettes porous 
structure was studied with the help of mercury 
porometry [2]. Then the briquettes were sin-
tered in the air at the temperature 1250 °С, the 
time of sintering varied from 3 till 40 minutes. 
The samples obtained by such a way, were 
studied with the help of mercury porometry. 
The results of studying are shown in Table 1. 

Table 1
Parameters of porous structure depending on compacting pressure 

and sintering time

Number one 
after another

Sintering time, 
min 0 3 8 20 40

Compacting 
pressure, kg/сm2 L V

S L V
S L V

S L V
S L V

S

1 130 42 0,0879
1,5048 37 0,0551

0,8874 28 0,0453
0,548 25 0,0359

0,328 23 0,0301
0,214

2 380 35 0, 063
1,202 31 0,0429

0,612 24 0,0319
0,404 21 0,0236

0,0261 18 0,025
0,198

3 1200 28 0,051
0,908 24 0,0309

0,384 20 0,0231
0,204 17 0,0198

0,146 15 0,0136
0,106

N o t e .  L is open porosity, %; V is pores specifi c volume, сm3/g; S is pores specifi c surface, m2/g.

According to the pores classifi cation sug-
gested in [3], all the pores can be divided into 
four groups by their size:

I group: macropores, size over 2 mkm;

II group: mesopores, size 2-0,5 mkm;
III group: micropores, size 0,5-0,02 mkm;
IV group: inner-particle pores, size less 

than 0,02 mkm.
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Besides, it’s necessary to note that there 
was considered only open porosity, i.e. acces-
sible for mass exchange processes and chemi-
cal reacting.

The analysis of Table 1 data showed that 
a damp briquette density effects signifi cantly 
the character of distribution by the size. The 
briquette density increase leads to macropores 
number decreasing and, respectively, to meso- 
and macropores number increasing. However 
similar studies of sintered briquettes showed 
that the difference in pores distribution in damp 
briquettes of different density is practically lev-
eled after sintering. F All the sintered briquettes 
are characterized by the tendency to decrease 
macro- and micropores number and to increase 
mesopores number. In other words, the charac-
ter of pores distribution by their size in sintered 
briquettes is almost the same and doesn’t de-
pend on the starting distribution. This is con-
nected with developing the processes of diffu-
sion and pores coalescence during sintering.

Alongside with the starting density effect 
on the pores distribution character, there was 
also studied time and sintering temperature 
effect. The sintering time varied from 3 till 
40 minutes, the sintering temperature varied 
from 1000 till 1300 °С. The analysis of the data 
obtained showed that the general tendency of 
pores distribution character changing consists 
in the following.

At the fi rst stages of sintering there goes 
on an active healing of all the pore groups, the 
speed of the briquette shrinkage is great. At the 
next stages of sintering the process of pores 
healing is accompanied by forming closed 
pores, coalescences and smoothing the relief 
of pores surface. At the fi nal stages of sintering 

the process of closed pores forming becomes 
predominating and is accompanied by a sharp 
decreasing of open porosity. Based on this it 
can be said that to obtain a product with good 
gas-permeability the sintering process is to be 
carried out no longer than 8 minutes. 

Pores surface changing in the sintering 
time is described by the following equation:
 St = So∙exp(–kτ), (2)
where So is pores surface in the starting bri-
quette; k is a coeffi cient depending on the na-
ture of the material sintered and sintering time; 
τ is the sintering time.

Equation (2) refl ects rather completely the 
physical sense of the process of pores surface 
changing during sintering: at τ = 0 St = So; at 
τ → ∞, S → 0. Indeed, at an indefi nitely great 
time of sintering there develops the process of 
pores coalescence, and in ideal all the pores 
merge in a single pore located in the poreless 
matrix and having an extremely small surface.

Thus, knowing the pores starting surface in 
a damp sample and taking into consideration 
equation (2), there can be predicted the value 
of pores surface St at any moment of the sinter-
ing process.

As it was noted in work [4], the pores sur-
face value can be controlled with the help of 
the sintering mode: the temperature and the 
time of isothermal exposure. To check this 
statement there were carried out the following 
tests. Iron-ore briquettes were sintered in the 
air at the temperatures 1200 and 1000 °С till 
the shrinkage value 5 % with various sintering 
time. Then the samples were studied with the 
help of mercury porometry, the results are pre-
sented in Table 2. 

Table 2 
Porous structure parameters depending on sintering temperature

Parameter controlled Shrinkage extent 5 % Sintering time 40 min.

Sintering tempera-
ture, °С

Sintering 
time, min

Pores 
sp.volume, 
сm3/g

Pores 
sp.surface, 

m2/g
Shrinkage, %

Pores 
sp.volume, 
сm3/g

Pores 
sp.surface, 

m2/g
1200
1000

8
18

0,0473
0,0443

0,5516
0,3314

8,9
6,4

0,0401
0.0301

0,203
0,211

As it’s clear from Table 2, at the same 
shrinkage the sintering temperature decreas-
ing leads to the pores surface decrease. It’s 
easily explained if it’s taken into considera-
tion that at decreased sintering temperatures 
the surface migration process prevails over 
the matter volumetric fl owing. At the same 
tine the sintering temperature increasing with 
the same activity of isothermal exposure leads 

to the logical volume and pores surface de-
crease due to the more completeness of the 
sintering process.

Thus, at other equal conditions the pores 
surface value changing in the sintering process 
is effected by: the pores starting surface, sin-
tering temperature and the time of isothermal 
exposure. The data of these factors effect are 
shown in Table 3. 
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Table 3 
Porous structure parameters depending on the sintering mode

Mode Balling 
time, min

Sintering 
time, min

Sintering 
temp, С

Pores 
opening, %

Pores volume, 
сm3/g

Pores surface, 
m2/g

1 2 9 1240 37 0,0453 0,328
2 14 3 1240 26 0,0309 0,256
3 2 3 1300 22 0,0296 0,198
4 14 9 1300 19 0,0203 0,119
The main level 8 6 1270 22 0,0300 0,293
Varying interval 6 3 30 - - -

By the data of Table 3 there was carried out 
the quantitative analysis of the balling time ef-
fect (starting pores surface), sintering tempera-
ture and time. As a result there was obtained 
the following equation of regression:
 St = 0,221 – 0,037τok – 0,06t – 0,0017τsp.(3)

Starting from the values of coeffi cients 
in equation (3), all the factors effecting pores 
surface decreasing can be placed in the follow-
ing order: sintering temperature, balling time 
(pores starting surface), and the time of iso-
thermal exposure of sintering.

Conclusions
1. In studying the porous structure as an ob-

ject of mass exchange processes the greatest role 
is played not by the absolute porosity but the 
pores surface and pores distribution by their size.

2. At the existing temperatures of iron ore 
raw material burning the sintering process is to 
be carried out no longer than 8 minutes, other-

wise there develops the process of pores coa-
lescence that leads to the product gas perme-
ability decrease.

3. By the effect on the pores surface de-
creasing in the sintering process the factors 
can be placed in the following order: sinter-
ing temperature, balling time (pores starting 
surface), and the time of isothermal exposure 
of sintering. Consequently, when controlling 
these factors, we can regulate the pores surface 
and, thus, the strength properties and gas-per-
meability of the product.
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AN IMPACT OF SOME FACTORS UPON THE PROCESS 
OF CAKING OF IRON-ORE MATERIAL
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One of the main reserves of an increase in effi ciency of blast furnaces and improvement of technic-economic 
characteristics of their work is the further development of the existing and search for new technologies of prepar-
ing raw materials. An urgency of this matter will grow higher along with a signifi cant increase in volume of blast 
furnaces. Work is devoted to study of technical peculiarities of this process, investigating of the main characteristics 
of the process agglomerate, and improvement its quality.

Keywords: of caking material, iron-ore, blast furnace, process agglomerate

For the closest future an agglomeration re-
mains one of the main methods of preparing 
iron-ore material for blast melting. Therefore, 
efforts of many scientists both in our country 
and abroad are nowadays aimed for the search 
of new means of carrying out the agglomera-
tion process. To these means we can refer the 
agglomeration of iron-ore materials with usage 
of high-pressure air.

The following problems are studied in the 
work:

– an impact of separate parameters of cak-
ing regime – the pressure of the supercharged 
air, temperature of its heating, amount of fuel 
in furnace charge upon the effi ciency of the 
agglomeration facility and quality of the fi nal 
product;

– comparing the received data with indexes 
of agglomeration process under vacuum re-
gime of caking.

The research has been carried out on the 
facility consisting of cylindrical caking bowl 
and electric air supercharger. Along the pitch 
of the bowl were placed connecting pipes for 
thermopair installment, measurement of air 
pressure above the layer and pressure of the 
discharged gas above the fi re grate. 

The furnace charge of the fi xed composi-
tion was mixed and balled on a plate granu-
lator, the duration of mixing dry and moist 
charge equaled approximately three minutes. 
Before the load of furnace charge into the 
bowl layers of bed with height of 10–15 mm 
and fi neness of 5–10 mm were paced upon the 
fi re grate. The height of furnace charge layer 
equaled 300 mm. An ignition of furnace charge 
was carried out under vacuum during 1 minute 
with coke breeze and wood shaving. 

Within the initial period optimal fuel con-
sumption and furnace charge wetness was de-
fi ned, and as an optimal criterion the vertical 
caking speed and cold solidity of agglomerate 
was taken. 

Under vacuum agglomeration an optimal 
content of cox breeze in furnace charge and its 
moist equaled 3,8 and 6,2 % correspondingly, 
and under caking with pressed cold air these 

values were lowered to 3,3 and 4,2 %. The con-
sumption of cox breeze during caking with hot 
air was altered from 1 to 5 %. The basic capacity 
of СаО/SiO2 for all agglomerates equaled 0,95.

The prepared cake after its cooling on 
air was exposed to double dropping from the 
height of 2 m upon a steel plate. A fraction of 
+10 mm was considered as a proper agglom-
erate, fractions 0f 10–5 mm were used as a 
bed, and fraction of 0–5 mm was returned. 
The solidity of agglomerate was defi ned ac-
cording to the output of fraction of 5–0 mm 
after its 4-time dropping and according to the 
barrel of Rubin. 

The results of the experiments are provided 
in Table 1. The analysis of the data testifi es for 
a signifi cant impact of fuel consumption during 
the caking process upon the indexes of agglom-
eration process. Thus, under the caking with 
cold air with pressure of 0,2 MPa the best in-
dexes of effi ciency and quality of agglomerate 
were achieved with fuel consumption of 3,3 %.

With an increase of carbon consumption 
over the optimal value the output of the valid 
decreased as a result of the macroporous ag-
glomerate that possessed lower solidity. The 
specifi c effi ciency of the facility under the 
cox breeze consumption for caking of 3,3 % 
equaled 4,46 t/m2 per hour that is 3 times high-
er than that under vacuum caking. The cold 
solidity of the agglomerate, caked under pres-
sure was  imes higher than that of agglomerate, 
caked under vacuum. The higher solidity was 
achieved due to a signifi cant consolidation of 
the furnace charge layer during the process of 
caking and receiving of fi nely porous normal-
ly-melted agglomerate. Obviously, during cak-
ing under pressure, as well as under vacuum 
agglomeration, it is necessary to set an optimal 
carbon consumption for the process. 

Fig. 1 provides the impact of air tempera-
ture and fuel consumption under caking upon 
the cold solidity of agglomerates. According to 
the picture data we can see that under the fuel 
consumption of 1,8 % the solidity of agglomer-
ates, caked under the heated up to 950 °С air 
is higher than that of agglomerate, caked with 
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cold air. Barrel index of agglomerate decreases 
correspondingly by 7,0 and 12,0 % (absolute 
values) compared to agglomeration under 
pressure of cold air and vacuum caking (barrel 

index – 30 %). With an increase of air tempera-
ture from 500 to 950 °С with fuel consumption 
of 1,8–2,5 % the agglomerates’ solidity styed 
practically the same. 

The results of test cakings with different cox consumption

Cox breeze for 
mass of dry fyr-
nace charge, % 

Vertical cak-
ing speed, 
mm/min

Caked 
output, %

Valid output 
for the caked 

mass, %

Specifi c 
effi ciency, 
t/m3, hour

Fraction output 
(0-5) mm after 

dropping, %

Agglomerate 
content, %

Fegen FeO
1 2 3 4 5 6 7 8

Agglomerate, received under the temperature and air pressure (20 °С and 0,2 MPa)
2,8 55,6 91,2 81,2 4,37 4,2 58,3 9,8
3,3 56,1 92,3 82,0 4,46 3,8 58,2 12,9
4,0 54,5 92,0 81,0 4,29 3,7 59,0 16,3
5,0 57,1 92,4 79,1 4,38 3,9 59,2 19,8
6,0 54,5 93,7 78,6 4,16 4,0 60,1 26,6

Agglomerate, received under the temperature and air pressure (600 °С and 0,2 MPa)
1,5 47,4 90,3 88,1 3,74 3,5 58,0 5,7
2,0 25,6 91,1 91,6 4,68 2,8 57,9 6,2
2,5 54,5 89,5 92,3 4,87 2,6 58,6 8,6
3,0 54,5 90,0 91,6 4,85 2,2 58,3 10,8
5,0 58,1 95,5 87,3 4,93 2,8 60,3 23,2

Agglomerate, received under the temperature and air pressure (950 °С and 0,25 MPa)
1,5 65,2 89,8 91,8 5,82 3,0 57,6 3,4
1,8 63,3 89,5 91,4 5,75 2,8 58,0 4,2
2,0 62,5 91,3 92,0 5,53 2,8 57,5 6,4
2,5 63,8 90,2 92,2 5,72 2,7 57,8 8,8
3,0 61,2 91,7 91,0 5,42 2,4 57,8 12,2

Agglomerate, received under the temperature and air pressure (1100 mm)
3,8 20,0 84,6 73,2 1,42 11,7 57,8 13,7

The results of test cakings under different pressures

Cox breeze 
for mass of 
dry fyrnace 
charge, % 

Vertical 
caking speed, 

mm/min
Caked 

output, %

Valid 
output for 
the caked 
mass, %

Specifi c 
effi ciency, 
t/m3, hour

Fraction output 
(0-5) mm after 

dropping, %

Agglomerate 
content, %

Fegen FeO

1 2 3 4 5 6 7 8
Agglomerate, received under the temperature of 20 °С and fuel content in furnace charge of 3,3 %

0,2 30, 76,1 2,21 9,8 30 58,5 6,5
0,5 40,5 81,5 3,21 4,3 28 58,4 8,9
1,0 56,1 82,0 4,46 3,8 25 58,2 12,9
1,5 64,5 82,0 5,13 4,0 26 58,7 12,5
2,0 85,7 82,5 6,87 3,6 25 58,5 13,3

Agglomerate, received under the temperature of 600 °С and fuel content in furnace charge of 2,2 %
0,5 40,0 85,2 87,8 3,49 3,2 58,5 5,2
1,0 54,5 91,2 88,6 4,70 3,3 59,0 7,1
1,5 62,5 88,7 90,5 5,49 2,7 58,1 8,3
2,0 80,0 87,9 91,6 7,12 2,9 58,3 8,4
2,0 80,0 92,6 88,3 6,86 3,5 58,0 9,3
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Fig. 1. The dependence of barrel index of 
an agglomerate solidity upon the air 
temperature with different fuel content:
Fuel content under temperatures:
20 °С – 3,3; 500 °С – 2,5; 600 °С – 2,2; 
700 °С – 2,2; 850 °С – 2,0; 950 °С – 1,8

The greatest impact upon the cold solidity 
of agglomerates carried the fuel consumption 
for caking. Fig. 2 provides the dependence of 
fraction output (–5) mm after 4-time dropping 
depending on fuel consumption under air tem-
peratures for caking of 500–950 °С. With an 
alteration of fuel consumption for caking from 
1,5 to 3 % an increase in agglomerate solidity 
was observed, while the further increase in fuel 
consumption up to 5 % led to a decrease in ag-
glomerate solidity. A characteristic of agglom-
erate solidity is also the fraction output – 5 mm 
and the output of the valid after caking. As 
shows the picture, an optimal fuel consumption 
for the valid output equals 2,5 % for all air tem-
peratures, besides, for low fuel consumptions 
(lower than 2,5 % along with an increase in air 
temperature an output of valid agglomerate in-
creases). With fuel consumptions over 2,5 % an 
impact of temperature weakens. 

Fig. 2. Dependence of an agglomerate solidity upon the air temperature with different fuel content:
Digits by curves – fuel consumption under caking, %

According to the provided data we can sup-
pose that the best agglomerate according to 
cold solidity with caking with air, heated up to 
500–700 °C was received with fuel consumption 
of 2,5 %. An increase in pressure under caking 

with hot (600 °C) air allowed us not only to in-
crease effi ciency, but also to improve the quality 
of the received agglomerate. With pressure in-
crease from 0,05 to 0,2 MPa the output of valid 
agglomerate increased from 87,5 to 91,6 %. 
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THE GRAVIMETRIC AND DILATOMETRIC RESEARCH OF THE THREE –
DIMENSIONAL FILTER ELEMENTS BEHAVIOUR AT HEATING 
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The quite different and the various fi lters’ modes (e.g. the two- and the three-dimensional ones), having distin-
guished by constructively and having their own advantages and disadvantages, are used for the metal melts refi ning. 
So, the used fi lter must hold the large variety number of the non – metal inclusions in their size, particularly the 
fi ne – dispersed ones, during the liquid steel fi ltration. Therefore, the two-dimensional fi lters (e.g. the leaf, the screen 
ones) are not quite suitable for this, so far as the pores’ diameter such inclusions detention in them would be chosen 
such a small one, that the fi ltration process itself would be quite challengeable. So, the three – dimensional fi lters 
are the most suitable and appropriate for the steel fi ltering, to which are related to the ceramic foam fi lters (CFF) 
and the granular fi lters. 

Keywords: two-dimensional and volume fi lters, a liquid steel, the ceramic foam fi lters, granular fi lters

The granular fi lters are distinguished from 
the following: 

– by the highly complex refi ning capacity, 
not inferior to the CFF; 

– by the fi lter elements production technol-
ogy simplicity, in the form of the granules from 
the available and the inexpensive materials; 

– by the unique and the unprecedented pos-
sibility to be varied by the fi lter composition, 
depending on the fi lter melt and the removed 
impurities nature; 

– by the refi ning degree and the fi lter’s ca-
pacity regulation controlling ability, at the ex-
pense of the bulked elements and the fi lter bed 
height size change, and the others. 

The fi lter elements from the magnesite, in 
the form of the granules, with the 14–20 mm 
diameter, having received with the bonding 
materials and the agents quality application 
have been the research object: the sodium sili-
cate aqueous solution and the hydrolyzed ethyl 
silicate ETHS – 40 (Table 1). 

Table 1
The Materials’ Characteristic, Having Used for the Filter Elements Preparation, 

in the Form of the Granules

The Filter Element 
Bonding The Note Num-

ber The Granule Base The Outer 
Layer Material

1 Magnesite MgO Sodium Silicate,
ρ = 1,24 g/cm3

MgO melted

2 Magnesite Y2O3 Hydrolyzed ethyl 
silicate ETHS-40

The Y2O3 layer on the magnesite 
granules has been obtained 
by the cladding method

3 Magnesite with the 
aluminum powder

MgO + Аldose Sodium Silicate, 
ρ = 1,24 g/cm3

The initial mixture composition 
70 % MgO and 30 % Аl power [138]

4 The fused alumina Аl2O3 SAG sulfi te – alcohol 
grains

The ceramic granules

For the comparison, the ceramic granules 
from the fused alumina have been studied, hav-
ing received by the solid – phase sintering (e.g. 
at 1,900 °С) under the industrial conditions, 
with the usage, as the SAG sulfi te – alcohol 
grains bonding (e.g. option 4). So, the magne-
site fi lter elements (e.g. option 1, 3) have been 
received by the roll briquetting method. The 
magnesite elements from Y2O3 (e.g. option 2) 
have been received, by means of the rolling 
(e.g. the cladding) of the defi cient rare – earth 
oxide on the magnesite granules’ surface. All 

these granules have not been exposed to the 
subsequent sintering just in these both cases 
(e.g. options 1–3). 

Originally, the damp and the moist gran-
ules had been dried out in the air, after which 
they were placed into the drying cabinet, and 
immediately before fi ltering – they have been 
tempered and annealed at the ~900 °С temper-
ature. In connection with above – mentioned 
material, the gravimetrical research on the 
weight change study of the fi lter elements have 
been carried out at the heating, originally, up to 
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200, and after that up to 900 °С. So, the stud-
ied granules in amount of 5 pieces from each 
option have preliminarily been weighed on the 
electronic balance, after that they have been 
laid on the special trays into the muffl e furnace. 
So, the fi lter elements had been stood during 
an hour at this temperature, after the desired 
temperature reaching, after which the furnace 
was turned off. All these granules have been 
weighed again, having cooled down to the 
room temperature. Thus, the averaged data on 
the fi lter elements’ mass change have already 
been presented in the Table 2. As it is seen 
from this Table, the granules’ mass loss on the 
sodium silicate is in 5–6 times more, than at 
the ETHS-40 (e.g. options 1 and 2, correspond-
ingly). This has been conditioned by the fact, 
that the sodium silicate is used, in the form of 
the aqueous solution, but the hydrolyzed ethyl 
silicate (ETHS) – is used with the organic sol-
vent. So, the version 3 peculiarity and its spe-
cial feature is the aluminum powder presence 
in the fi lter material. The high level dispersion 
of the last one is required the bonding solu-
tion increased consumption at the granulation. 
Therefore, all these fi lter granules mass losses 
at 200 °С almost in 2–3 times are exceeded the 
similar indicator for the options 1–2. 

Table 2
The Filter Elements Mass 
Change at Their Heating

The Filter 
element 

(option №)

The Mass Change, % mass
at the granules heating temperature

200 °С  900 °С
1 -1,40 -2,40
2 -0,33 -0,49
3 -2,63 +6,57
4 -0,85 -0,85

N o t e  – the «+» and «–» signs are meant cor-
respondingly the fi lter elements’ mass «increase» or 
«decrease» at their heating.

But, at the 900 °С temperature, these gran-
ules mass, on the contrary, is being increased 
for 7–9 % relative to the initial one that is con-
ditioned by the aluminum powder oxidation. 
So, the share of the last one, in the fi lter mate-
rial structure, can be made up 10–30 %, so long 
as the Аl2O3 mass approximately in 2 times 
more the consumed mass for the aluminum 
its formation, than the mass increase, due to 
the aluminum powder oxidation, in the limit, 

is quite able to be equal to the mass share of 
the last one in the fi lter material. The ceramic 
granules (e.g. option 4) at their heating up to 
200 °С are being lost their absorbed moisture, 
so their weight is left without any change at the 
subsequent heating. 

Thus, the dilatometric measurements have 
been carried out at the installation, the diagram 
of which is given in the Fig. 1. 

The installation had been mounted on 
the basis of the Tammann furnace 1 with the 
graphite heater. So, the studied fi lter gran-
ules 3 were laid on the bottom of the graphite 
shell 2, which was installed in the furnace on 
the support 4. The graphite rod 7 was lowered 
on the granule’s top with the tip, in the form 
of the piston. Then, the weight 8, having had 
its mass 2 kg, was fi xed on the rod. Then, the 
granules’ heating was carried out in the inert 
atmosphere, for what the argon was laid up 
from below. The thermocouple 6 and the po-
tentiometer 5 were used for the tests’ temper-
ature measurement. So, the BP5/20 thermo-
couple junction was placed in the special hole 
in the bottom of the graphite shell 2. The tests’ 
maximum temperature was made up 1,580 – 
1,590 °С. The granules layer initial height was 
made up 45 mm. The granules layer height 
change was fi xed, by means of the registering 
device 9, having transformed the rod 7 linear 
motions into the electrical signals, on the de-
vice 10. The measurements were carried out 
accurate to ±1 mm. The fi lter height change 
at the heating in the graphic form has been 
shown in the Fig. 2. 

So, the linear dimensions increase is quite 
characterized for all the fi lter elements versions 
in the initial stages of the heating, due to the 
thermal expansion. The elements, having manu-
factured with using, as the bonding sodium sili-
cate (e.g. the curve 1), have the extreme depend-
ence of the linear dimensions change from the 
temperature; so, it is obvious, that the granules 
expansion is being stopped, and their shrink 
is being started at the 1,370 °С temperature. 
So, the sodium silicate change for the hydro-
lyzed ethyl silicate (ETHS-40) is prevented the 
granules softening and their shrinkage (e.g. the 
curve 2). The most linear dimensions change is 
characterized for the fi lter element from the sin-
tered fused alumina (e.g. the curve 4). The fi lter 
element from the magnesite with the aluminum 
powder mixture has the characteristics, which 
are quite close to it (e.g. the curve 3). That is 
why, the last presence is prevented the fi lter ele-
ment softening, in spite of the use, as the sodium 
silicate bonding. 
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Fig. 1. The installation diagram for the fi lter elements  dilatometric measurements at the heating:
1 – furnace; 2 – shell; 3 – fi lter elements (e.g. granules); 4 – support; 5 – thermocouple; 
6, 10 – potentiometers; 7 – rod; 8 – weight; 9 – transformer

Fig. 2. The fi lter height change at the heating:
1 – MgO (on the sodium silicate); 2 – MgO (on the ethyl silicate); 
3 – MgO + Al por. (on the sodium silicate); 4 – Al2O3 (ceramic) 

Thus, the gravimetric and the dilatometric 
already performed researches and the studies 
have been shown, that the studied bonding ma-
terials use is allowed to be received the fi lter 
elements just without the high – temperature 
solid – phase sintering. So, it is quite necessary 

to be entered not less 5 % aluminum powder 
into the fi reproof and the refractory material, 
at the melt large masses fi ltration, for the pur-
pose of the fi lter elements softening preven-
tion, having manufactured with the use, as the 
sodium silicate bonding material. 
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THE INULIN AND OLIGOFRUCTOSE EFFECT ON QUAL ITY PARAMETERS 
OF BIG DARK AND WHEAT BREAD FUNCTIONAL PROPERTIES 

Koryachkina S.Y., Matveeva T.V., Akhmedova D.K.
FGBOU VPO «The State university is an uchebno-nauchno-proizvodstvennyy complex», 

Orel, e-mail: hleb@ostu.ru

To determine the expediency of inulin and oligofructose use as an additive giving the bread functional proper-
ties, the effect of inulin and oligofructose on quality parameters of big dark and wheat bread.

Keywords: inulin, oligofructose, additive, dark and wheat bread

The development of functional purpose 
bakery products using food fi bers, obtained 
from readily available raw materials, that could 
have a positive effect on the human organism, 
improve the quality of the products under de-
velopment, output, and thereby increase the 
competitiveness of products is an important 
task for today.

In this regard, it is expedient to use inulin 
and oligofructose, which are products of the 
processing of chicory and Jerusalem artichoke 
growing in the most of European regions.

The purpose of research is to develop tech-
nologies for production of wheat and rye-wheat 
bread of functional purpose using inulin brands 
Beneo HP, Beneo GR and oligofructose brand 
Beneo P 95.

Rye-wheat dough is prepared with a thick 
rye sourdough, three-phase method of the 
brew injection being used, wheat dough is pre-
pared on a big thick brew. During the research, 
inulin and oligofructose are introduced in the 
powder form and in the restored form in the 
amount of 2,0; 3,0; 4,0 % of the fl our weight. 
To restore the powder of the inulin brand Be-
neo HP, one mixes it with water under the tem-
perature of 30 °C with a ratio of 1:3 to obtain 
a gel consistency for 5 minutes at least and one 
proofs the mixture obtained for 1 hour at least. 
The powder of the inulin brand Beneo HP being 
used, one mixes it with water under the temper-
ature of 30 °C with a ratio of 1:3 for 5 minutes 
at least and one proofs the mixture obtained for 
1 hour at least. The oligofryctose brand Beneo 
P 95 is mixed with water under the temperature 
of 30 °C with a ratio of 1:3 and the mixture ob-
tained is proofed for 1 hour at least.

When preparing big dark bread, inulin (oli-
gofructose) is injected into the brew immedi-
ately after brewing in the restored or powder 
form. When preparing wheat dough, inulin 
(oligofructose) is introduced in the restored or 
powder form while the brew or the dough are 
mixed.

Inulin and oligofructose affect on quality 
parameters of fi nal products

On the grounds of laboratory test baking 
the conclusion was made that the best way 

to introduce inulin and oligofructose for bak-
ing rye-wheat bread is to introduce these fi b-
ers in the restored form into the brew, right 
after brewing in the amount of 3 % by weight 
of fl our. To bake wheat bread, it is expedi-
ent to inject inulin and oligofrctose in the re-
stored form in the amount of 3 % by weight 
of fl our when kneading the dough.

These ways to add the fi bers in question 
provide the best organoleptic and physico-
chemical quality of bread, much higher than in 
control samples. For the rye-wheat bread oven 
loss is reduced by 0,3 % when injecting brand 
inulin Beneo HP, by 2,0 % when you inject Be-
neo GR and by 1,3 % when oligofructose Beneo 
P 95 is used. When baking wheat bread with 
the introduction of inulin mark Beneo HP oven 
loss decreases by 0,9 %, when you use Beneo 
GR – by 1,3 %, as to the use of oligofructose 
Beneo P 95 oven loss decreases by 2,6 %.

The drying up during the preparation of rye-
wheat bread decreases by 1,0 % when Beneo 
HP is used, it remains the same when you add 
Beneo GR, and decreases by 0,7 % when Be-
neo P 95 being used. When preparing wheat 
bread with the injection of inulin brands Be-
neo GR and Beneo HP the drying up does 
not change, compared with the control sample, 
and the use of oligofructose Beneo P 95 makes 
the drying up decrease by 1,1 %.

When baking rye-wheat bread with the use 
of brands Beneo GR, Beneo HP and Beneo 
P 95, one can fi nd the bread output rising by 
5,1; 5,3 and 4,7 % in comparison with the con-
trol sample. When baking wheat bread, this in-
crease is respectively 2,4; 6,6 and 11,3 %.

When baking rye-wheat bread, the specifi c 
volume of bread increases by 9,0 % when Be-
neo HP is used, by 14,1 % with the injection 
of inulin Beneo GR and by 15,3 % when using 
oligofructose Beneo P 95. As to wheat bread, 
specifi c volume increases by 12,8 % with 
the injection of inulin Beneo HP, by 0,8 % with 
the injection of inulin Beneo GR and by 7,2 % 
with the injection of oligofructose Beneo P 95.

The samples of rye-wheat bread were sub-
jected to further analysis samples when dietary 
fi ber was added in the quantity of 3 % by weight 
of fl our in the restored form into the brew just 
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after brewing. To prepare wheat bread, one 
uses 3 % of fi ber in the restored form, the fi ber 
being put into when mixing the dough.

On the grounds of the analysis of struc-
tural and mechanical properties of packed big 
dark bread crumb it was found that the addi-
tion of inulin brand GR increases the shelf 
life in 14 hours, the use of oligofructose Be-
neo P 95 – by 42 hours, and inulin brand HP – 
by 46 hours compared with the control sample. 
Injecting inulin brand GR increases the shelf 
life in 14 hours, the addition of oligofructose 
brand P 95 – in 48 hours, and inulin brand
HP – in 42 hours compared with the control 
sample for unpacked rye-wheat bread. Using 
inulin brand Beneo HP and GR in the produc-
tion of wheat bread leads to a reduction in the 
shelf life in 16 and 8 hours respectively, and 
as to oligofructose P 95 used, the shelf life in-
creases in 18 hours compared with the control 
sample for unpacked bread. When analyzing 
the data obtained about packed wheat bread, 
the conclusion was made, that the addition 
of inulin brands Beneo HP and GR reduces 
the shelf life in 16 hours, and oligofuctose 
Beneo P 95 being used, the shelf life increas-
es in 12  hours compared with the control 
sample. 

Studying digestibility of bread, the fact 
that the introduction of inulin and oligofruc-
tose does not infl uence the digestibility of pro-

teins was proved and, in all cases, the change 
in optical density (y) depending on the duration 
of hydrolysis (x) of extract of rye-wheat bread 
crumb was described with the equation:

y = 0,002x + 0,061, 
when R = 0,947. 

For wheat bread similar equation has the 
form:

y = 0,004x + 0,057, 
when R = 0,994.

To characterize the aroma of bread the con-
tents of bisulfi te binding compounds in the fi n-
ished bread was examined. It is clear that the 
content of aroma compounds increases com-
pared with control samples, and the lower the 
degree of polymerization of the molecules of 
inulin and oligofructose is, the higher is the 
content of bisulfi te binding compounds.

On the grounds of data obtained from de-
termining of aerogenous ability of fl our and 
aroma compounds in the bread, the conclu-
sion can be made that inulin and oligofructose 
are partially hydrolyzed in the bread produc-
tion. To state the expediency to use inulin and 
oligofructose as an additive that increases the 
content of dietary fi bers in bread, the degree 
of hydrolisis of inulin and oligofructose mol-
ecules in the fi nal products is determined. The 
results are presented on the Table.

The maintenance raftiline and raftilose in bread

The indicator name The residual maintenance inulin (oligofructose), %
In 100 g bread In recalculation to 100 g fl our

The sample with using of 3 % HP:
The big dark
The wheaten

1,96
2,07

2,8
2,7

The sample with using of 3 % GR: 
The big dark
The wheaten

1,74
1,81

2,5
2,5

The sample with using of 3 % P 95: 
The big dark
The wheaten

1,45
1,49

2,1
2,1

Despite the signifi cantly difference in the 
acidity of the rye-wheat and wheat bread and 
different duration of the period during which 
the inulin (oligofructose) is under aggressive 
environmental conditions, their degree of hy-
drolysis is the same and depends on the degree 
of polymerization of molecule. This proves 
the assumption that only mono-and disaccha-
rides are fermented in the process of mixing 
the dough and glucose residues at the ends of 
inulin and oligofructose molecules are split off, 
with β (2 → 1) relationship between the mol-
ecules of anhydrofructofuranose being unaf-

fected by acid or enzymatic hydrolysis in the 
dough. 

In determining the content of soluble and 
insoluble fi ber in bread, the fact was found, 
that the use of the inulin brand Beneo HP, 
possessing the solubility which is less than 
20 g/l, increases mainly the content of insolu-
ble dietary fi bers, and when you add the oligo-
fructose Beneo P 95, possessing the solubil-
ity which is more than 750 g/l, the content of 
soluble dietary fi bers increases mainly.

If you use 100 grams of rye-wheat bread 
daily, the need of food fi bers is satisfi ed by 
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more than 30 %, and using white bread, the 
need of soluble dietary fi bers is satisfi ed. Con-
sequently, the use of inulin and oligofructose is 
expedient for bread to be given its functional 
properties.

The calculation of complex quality param-
eter shows that despite the slight decrease in the 
content of some dietary factors in the test sam-
ples, when adding the inulin brands Beneo HP 
and Beneo GR and the oligofructose brand Be-
neo P 95, the complex parameter of the quality of 

rye-wheat bread increases in 7.3;11.2 and 12.5 %, 
respectively, and when making wheat bread, the 
growth is 5.5, 3.1 and 5.5, respectively. 
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TECHNOLOGY OF CORN BREAD 
KoryachkinA S.Y., Matveeva T.V., Kuznecova E.A., Cherepnina L.V.

FGBOU VPO «The State university is an uchebno-nauchno-proizvodstvennyy complex», 
Orel, e-mail: lvcherepnina@rambler.ru

The possibility of making bread from a cracked grains with triticale rich kefi r starter without baking yeast cake. 
Experiments were carried out using varieties of triticale breeding Moscow Nemchinovsky 56, the most satisfying 
requirements for grain in bread making. To improve the quality of the fi nished product was carried out soaking the 
grain in the extract of coriander with cellulolytic enzyme preparation of celloviridine G20h under conditions optimal 
for the action of the enzyme complex of the drug. In the process of making bread using kefi r starter thick, prepared 
with fl our from whole grain triticale. The fi nished products were evaluated by organoleptic, physico-chemical, struc-
tural and mechanical characteristics of quality.

Keywords: grain, grain triticale, enzymes, kefi r starter

Proper nutrition is one of the major factors 
affecting human health. It is estimated that if 
people rationally fed, the average life expec-
tancy would increase by 50-70 years. Deaths 
from chronic diseases that is largely due to 
the nutritional factor in Russia is signifi cantly 
higher than in most European countries and the 
power of the majority of the adult population 
does not conform to the principles of healthy 
eating.

In this regard, one of the objectives of State 
policy in the fi eld of nutrition for the period to 
2020 (the Order of the Government of the Rus-
sian Federation of October 25, 2010 № 1873-p) 
is to develop a package of measures aimed at 
reducing the incidence of diseases related to 
nutrition. So one of the expected outcomes of 
state policy in healthy nutrition is to increase 
the production of consumer products, fortifi ed 
with vitamins and minerals, including the mas-
sive variety of bakery products, up to 40-50 % 
of total production

Analysis of the structure of the diet of Rus-
sian population has revealed that the bread 
and bakery products occupy the leading place 
in the human diet because of the large advan-
tages compared to all other foods. Bread has a 
constant, not decreasing with daily use of di-
gestibility. Good taste and smell of fresh bread 
stimulates the appetite and stimulates the activ-
ity of the digestive organs. Thus, bread plays 
an important role in the overall physiology of 
nutrition.

The fact that the modern baking industry 
is highly developed food production, no one is 
beyond doubt. Indeed, currently offered to the 
consumer a wide range of bread, correspond-
ing tastes of many people. Nevertheless, the 
world’s leading manufacturers today do not 
just take care of the uniqueness of fl avor of 
bread, and in the fi rst place – the preservation 
of its natural components, which were origi-
nally laid in the grain.

From the standpoint of common sense, get 
wasted, fi rst remove and then add. The ques-
tion is: do not logical to expand the production 

of corn bread, obtained from a cracked corn? In 
addition, the grain is always cheaper than fl our, 
since it does not include the cost of the pro-
cess of grinding mills, which raises the cost of 
the fi nal product. Big importance has and that 
grain to keep much easier, than fl our.

Therefore natural that in the world becom-
ing more common work on the creation of 
grain baked goods, other than a high content of 
dietary fi ber, are a source of B vitamins, niacin, 
minerals, full of proteins and lipids. It is known 
that eating whole-grain bread helps cleanse of 
toxins, carcinogens and toxic substances, the 
normalization of metabolism, reduce choles-
terol, improve bowel motility, reducing the risk 
of cardiovascular diseases [1].

However, statistical data release of the 
product groups at the present time does not ex-
ceed 15,6 %. In this regard, the development of 
technologies of corn bread is relevant and has 
important theoretical and practical importance.

However, the shell and aleurone grains have 
high strength, which makes use of cracked corn 
in food technology. The strength of shells of 
grain β-glucan is determined, xylans and other 
hemicelluloses, which form cross-links in the 
structure of the matrix of the cell wall. To soften 
the grain instead of peeling the covers appropri-
ate use of biocatalysts (enzymes) on the basis of 
cellulases on stage soaking grains [4].

Promising crop for expanding raw material 
base of the baking industry in technology grain 
bread is triticale. Triticale – a hybrid that com-
bines the usefulness of the proteins from rye 
bread-baking properties of wheat. This cereal 
has a high frost resistance, resistance to fun-
gal and viral diseases, low soil fertility for de-
manding, high content of valuable protein and 
mineral content [2].

Currently, there is used in bread making 
in the production of rye and rye-wheat bread 
technology using kefi r starter, which improves 
the organoleptic, physico-chemical, structural 
and mechanical properties of the quality of the 
fi nished product, as well as to exclude the use 
of compressed baker’s yeast [6].
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The aim of this study was to investigate 
the possibility of making bread from a cracked 
grains with triticale rich kefi r starter. We used a 
variety of triticale breeding Moscow Nemchi-
novsky 56, which satisfi es most requirements 
for grain in bread [5].

Preparation of grain bread involves soak-
ing the grain triticale prior to its swelling. To 
soften the shells used cellulolytic enzyme prep-
aration of celloviridine G20h, the dosage of 
which the optimal parameters of triticale grain 
soaking in his presence have been identifi ed 
experimentally. Dry grain triticale signifi cantly 
Dissemination microorganisms, so in order to 

reduce the number of microfl ora of grain after 
soaking, wetting of lead in the presence of a 
preservative of natural origin – extract of co-
riander. The extract was prepared according to 
recommendations of the pharmacopoeia.

The aqueous extract of coriander is used in 
bread to improve the taste and aroma products, 
and also contains phenolic compounds, which 
have antiseptic and antioxidant properties [3]. 
It is established that the aqueous extract of co-
riander, used for steeping grains of triticale, 
contains substances that have antibacterial 
properties, as evidenced in Figure driven chro-
matogram.

Chromatogram of an aqueous extract of coriander

Chromatogram of extract of coriander con-
tains peaks corresponding to the retention time 
of 2 to 5 minutes, which is characterized by the 
presence of organic acids. Small peaks in the 
chromatogram, corresponding to the retention 
time of 8 to 15 minutes, typical for the pres-
ence of anthocyanins in the extract [7]. These 
substances have antibacterial properties.

The area of peaks corresponding to the out-
put of organic acids, is high enough, indicating 
that their contribution to the reduction of mi-
crobiological contamination of grain.

Analysis of experimental data (Table 1) 
showed the feasibility of using extract of cori-
ander as an antiseptic on the stage of soaking 
the grain triticale, as the number of colonies 
mesophyllic aerobic and facultative anaero-
bic microorganisms (KMAFAnM) decreased 
by 55,26 %, spore-forming bacteria – 91,11 %, 
the number of fungi and yeasts decreased by 
71,05 %, respectively.

Table 1
Effect of extract of coriander 
on the microbiological quality 

of the grain

Mikrobiologicheskie 
factors 

Number colony, sht.
Grain 

soaked
in water 

Grain, 
soaked in extract

fruit coriander 
KMAFAnM 380 170
Sporoobrazuyuschie 
bacterias 45 4

Plesnevye mush-
rooms and yeast 8/30 1/10

The dosage of the enzyme preparation 
celloviridine G20h was 0,11 % by weight of 
dry matter of grain. The process of soaking 
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the grain triticale performed under conditions 
optimal for the action of the enzyme complex 
preparation: temperature – 50 °C (in a thermo-
stat), pH 5,0 (using citrate buffer), the duration 
of soaking – 10 hours. After soaking the grain 
was ground on disperser Homogenizer 1094.

Triticale grain is characterized by increased 
amylolytic activity, which increases during 
soaking of grain. Under the action of α-amylase 
splits the starch with the formation of low mo-
lecular weight dextrins basically, that results in 
bread with sticky crumb jams. In addition, in-
creased activity of proteolytic enzymes, whose 
action is in the process of preparation of the 
test leads to its thinning and relaxation. In this 
case, the most effective means of improving 
the quality of bread from whole-grain tritica-
le – increasing the acidity of the test. This can 
be achieved using starter cultures, the addition 
of which reduces the activity of proteases in 
the test, but also reduces the temperature of in-
activation of α-amylase in baking corn bread.

In this paper we propose to use in the pro-
duction of corn bread from whole-grain triti-
cale thick kefi r starter. The microfl ora of kefi r 
fungi starter is strong symbiosis, consisting of 
homo-and heterofermentative lactic acid bac-
teria, yeast, and fermenting lactose nesbrazhiv-
ayuschih, atsetobaktery etc. Literature data 
indicate the lability of the microfl ora of kefi r 
starter from the infl uence of external factors. 
This unique ability, as well as the composition 
of the microfl ora of kefi r starter predetermined 
our choice on the application of symbiotic yeast 
for the production of corn bread from triticale.

For the preparation of thick kefi r starter 
used dairy kefi r fungi. In razvodochnom cycle 
activation of yeast produced using grain con-
centrate from whole-grain triticale. Mass ac-
cumulation was carried out in two phases at a 
temperature of 32 °C by the resumption of the 
activated yeast nutrient mixture consisting of 
water and whole-grain triticale. The fi nal acid-
ity of the starter in razvodochnom cycle was 
16 degrees. Resumption of yeast in the produc-
tion cycle was carried out using the same for-
mula, as in razvodochnom.

The resulting yeast was used for prepara-
tion of the test. It is known that the amount 
of yeast, made when dough has a signifi cant 
impact on the performance of the process and 
the quality of bread. Therefore, the dosage was 
determined experimentally introduced starter. 
In the analysis of the fi nished corn bread was 
found that the best quality of different breads, 
made with the introduction of 50 % of triticale 
grain with yeast. For the control sample was 
taken bread, made without yeast.

The fermentation test was carried out in a 
thermostat at 30 °C. After fermentation, the fi n-
ished dough was divided into pieces weighing 

350 g, which gave the elongated-oval shape 
with a smooth surface. Proofi ng the dough 
pieces were performed at a temperature of 38-
40 °C and relative humidity of 75-80 %. End-
proofi ng was determined organoleptically as a 
test piece. Bake bread at 200 °C for 40-50 min.

The quality of bread were studied after 12-
14 h after baking. The results of studies of the 
effect introduced by the starter on the quality 
of corn bread from whole-grain triticale on the 
physico-chemical quality of the fi nished prod-
uct are shown in Table 2.

Table 2
Quality of corn bread

Characteristic
The test samples

Control Sample 
experienced

Moisture, % 46,42 44,39
Acidity, hail 6,0 8,2
Specifi c volume, sm3/g 1,42 1,53
Porosity, % 45,13 51,49

Analysis of experimental data showed that 
the use of kefi r starter shortened the duration of 
the fermentation test, increase, compared with 
controls, the specifi c volume (to 7,75 %) and po-
rosity (at 14,09 %) of bread. The specifi c strain 
of crumb compression using kefi r starter is re-
duced to a lesser degree, compared with con-
trols. Thus, studies have shown the possibility 
of using thick kefi r starter for the production of 
corn bread from triticale with high physical and 
chemical indicators of quality and longer shelf 
life without the use of compressed baker’s yeast.

Work is executed within the framework of 
realization of the federal having a special purpose 
program «The Scientifi c and scientifi c-pedagog-
ical shots of innovative Russia on 2009-2013».
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THE INULIN AND OLIGOFRUCTOSE EFFECT ON QUAL ITY 
PARAMETERS OF BAKING PREMIUM WHEAT 

AND RYE FLOUR AND PRESSED BAKER’S YEAST
KoryachkinA S.Y., Matveeva T.V., Akhmedova D.K.

FGBOU VPO «The State university is an uchebno-nauchno-proizvodstvennyy complex», 
Orel, e-mail: lvcherepnina@rambler.ru

To determine the expediency of inulin and oligofructose use as an additive giving the bread functional proper-
ties, the effect of inulin and oligofructose on quality parameters of baking premium wheat and rye fl our and pressed 
baker’s yeast was investigated.

Keywords: inulin, oligofructose, premium wheat and rye fl our, pressed baker’s yeast

The development of functional purpose bak-
ery products using food fi bers, obtained from 
readily available raw materials, that could have a 
positive effect on the human organism, improve 
the quality of the products under development, 
output, and thereby increase the competitiveness 
of products is an important task for today.

In this regard, it is expedient to use inu-
lin and oligofructose, which are products of 

the processing of chicory and Jerusalem ar-
tichoke growing in the most of European
regions.

The purpose of research is to develop 
technologies for production of wheat and rye-
wheat bread of functional purpose using inulin 
brands Beneo HP, Beneo GR and oligofructose 
brand Beneo P 95 their quality parameters are 
resulted in the Table 1.

Table 1
Quality parameters of food fi bers

The indicator name Beneo HP Beneo GR Beneo P 95
Mass fraction of solids, % 97 ± 1,5 97 ± 1,5 97 ± 1,5
Average degree of polymerization, g.u > 23 от 10 до 14 от 2 до 8
The raftiline maintenance (raftilose), % on solid > 99,5 ≥ 93,2 > 90
The maintenance mono- and дисахаридов, % on solid < 0,5 < 4 ≤ 12
Solubility, g/l 20 – at 25 °С

300 – at 90 °С
120 – at 25 °С
350 – at 90 °С > 750

Features at mixing with water Formation 
of gels

Formation 
of suspensions

Formation 
of solutions

During the study, the fact that the injection 
of inulin and oligofruc tose does not infl uence 
the quantity and quality of wheat fl our gluten 
was estab lished, and the content of raw gluten 
was 33 %, readings DCO – 100. 

In the investigation of the autolytic activ-
ity of wheat and rye fl our in terms of «fall-
ing numbers», an increase in this indicator by 
19,3–45,3 % compared with the control sam-
ple was pointed out , due to the ability of inu-
lin and oligofructose to bind up to quintuple 
amount of water, the viscosity of the suspen-
sion increasing. 

Since the defi nition of «falling number» can 
not fully assess the the inulin and oligofructose 
effect on the state of amylase and carbohydrate 
complex of fl our the nature of changes in the 
autolytic activity of fl our and fl our starch ge-
latinization temperature is defi ned. 

In determining the amount of water-solu-
ble substances formed during the heating of the 
water-fl our suspension an increase in the num-

ber of water-soluble substances by 0–11,9 % 
was found, which is the result of the partial sol-
ubility of inulin and oligofructose, the number 
of water-soluble substances increasing with 
higher solubility of the component injected.

To study the effect of inulin and oligof-
ructose on the properties of fl our starch, the 
gelatinization temperature of starch grains 
is defi ned and it is found that the addition of 
inulin and oligofructose does not infl uence 
the temperature of starch gelatinization, as, 
anyway, the swelling of starch grains starts at 
75 °C, and the maximum effort with which the 
stock (rod) is mix ing water and fl our suspen-
sion is always observed at the temperature of 
91,5 °C for rye fl our, and at a temperature of 
97 °C for wheat fl our.

While examining the aerogenous ability of 
wheat fl our it was estab-lished that the maxi-
mum aerogenesis in all samples was observed 
after 120 minutes of fermentation, with the 
samples with the introduction of 3 % inulin 
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brands Beneo HP and Beneo GR to the mass 
of fl our and 5 % oligofructose Beneo P 95 hav-
ing the greatest aerogenous ability. Beneo HP 
having been injected, the aerogenous ability 
of fl our increased by 17,4 % compared with 
the control sample, with Beneo GR it grew by 
19,7 %, while introducing oligofructose Beneo 
P 95 it increased by 35,6 %.

The results obtained in the study of water 
absorption capacity of fl our (Table 2) (WAC) 

let us say that, when injecting oligofructose 
with a degree of polymeri zation (DP) 2 to 
8 m.u., rye fl our WAC remained the same, 
and wheat fl our WAC decreased by 2,3 %, 
when using inulin brand Beneo GR with DP 
from 10 to 14 m.u. rye and wheat fl our WAC 
didn’t change. Inulin brand Beneo HP with a 
de gree of polymerization above 23 m.u. being 
injected, rye fl our WAC increases by 2,7 % and 
wheat fl our WAC grows by 2,6 %.

Table 2
The results obtained in the study of farinograms

The indicator name
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Rye fl our 86,5 5,5 13,0 18,5 2,0
Rye fl our with the introduction of 3 % Beneo НР 88,8 5,5 14,0 19,5 1,5
Rye fl our with the introduction of 3 % Beneo GR 86,5 6,0 12,0 18,0 1,5
Rye fl our with the introduction of 3 % Beneo Р 95 86,5 6,5 11,0 17,5 2,0
Baking premium wheat fl our 60,7 1,0 31,0 32,0 52,0
Baking premium wheat fl our with the introduction of 3 % Beneo НР 62,3 1,0 29,0 30,0 40,0
Baking premium wheat fl our with the introduction of 3 % Beneo GR 60,7 1,0 33,0 34,0 52,0
Baking premium wheat fl our with the introduction of 3 % Beneo Р 95 59,3 1,0 31,0 33,0 56,0

It is established that the addition of inulin 
and oligofructose does not infl uence the quan-
tity and the physiological state of yeast cells, as 
in all the samples of activated yeast the quan-
tity of the yeast cells varied from 3450·106 to 
5650·106 while the quantity of dead cells with 
glycogen being within the limits of 68·103 – 
135·103 in 1 g of yeast.

Based on the data obtained, one could fi nd 
that the addition of inulin and oligofructose af-
fects only the rate of aerogenous ability and 
water absorption capacity of fl our, while the 

other indicators of the main raw materials re-
main the same.
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THE BRITTLE MATERIALS DESTRUCTION 
GEOTECHNOLOGICAL PECULIARITIES 

WITH THE PLASTIC MATERIALS 
AND SUBSTANCES APPLICATION 

IN THE SHOCK REGIME 
Tzygankov D.A.

Novosibirsk, 
e-mail: dmtsygankov@fastmail.fm

Thus, the conducted researches complex on 
the natural stone destruction technology develop-
ment with the plastic materials and the substances 
application in their shock impact displacement re-
gime from the blast holes into the generated and the 
formed cracks has been permitted to be set the fol-
lowing scientifi c position: «The blast holes dimen-
sions, the orientation, the location, and their quan-
tity in the splitting plane are being defi ned by the 
cracks shock loading parameters, by the rocks me-
chanical – physically properties and characteristics, 
and the applied plastic materials and the substances 
rheological properties». 

For all this, it has been determined, that the ap-
plied instrument impact energy, the generated and 
the formed crack dimensions, the distance between 
the fi lled and the empty blast holes, and also their 
quantity in the line of the splitting in the crack for-
mation along the blast hole’s axis are defi ned by 
the blast hole diameter and its length. So, the same 
indices are defi ned at the crack generation and its 
formation in the brittle materials and the substances 
perpendicular to the blast hole’s axis to its diameter, 
in combination with the length, with the exception, 
that the empty blast holes are not applied. 

So, it is necessary to be used the natural stone 
impact fracture technology with the plastic materi-
als and the substances application, together with the 
well – known technologies, with regard to the spe-
cifi c and the particular monolith (e.g. the block). This 
is quite true for the rocks of any strength. For all this, 
the planes, in which the breaking is performed with 
the plastic materials and the substances application, 
are coincided with those, in which the quite other 
breaking blast hole’s methods are applied. 

So, the natural stone impact fracture technolo-
gy use with the plastic materials and the substances 
application, due to the empty blast holes use, will be 
connected with the labor productivity increase, with 
the production activities labor intensity decrease, 
and with the solid wastes output, and also with the 
lower cost units and the blocks rescued, at the ex-
pense of the cheap materials and the equipment ap-
plication with the low maintenance costs. So, the 
natural stone impact fracture technology use, with 
the plastic materials and the substances application, 

will be resulted in the security general increase, and 
in the works conducting hazards reduction. 

As a result of the theoretical and the experi-
mental researches cycle completion on the valida-
tion the natural stone impact fracture technology 
application planes with the plastic materials and 
the substances use at their displacement along and 
across the blast holes axes, the following scientifi c 
position has been set: «The natural stone destruc-
tion with the with the plastic materials and the sub-
stances application at their displacement along the 
blast hole axis is practically applied in the vertical 
plane of the splitting with the crack size, having de-
fi ned by the volume embedded the plastic material 
and the substance into it, across it – in the horizontal 
one with the crack size, which is additionally de-
fi ned by the destruction pressure transmission dis-
tance, having depended on the batter block height». 

So, the conducted works examples have been 
shown the natural stone impact fracture technology 
application possibility with the plastic materials 
and the substances use in the different fi elds and the 
various areas – as in the mining, as well in the con-
struction and the building, when in the second case, 
the conditions and the requirements to the fi nal re-
sult are less complex. 

For all this, it has been proved, for example, the 
marbled limestone blocks breaking, that the natural 
stone impact fracture technology with the plastic 
materials and the substances application under con-
ditions of the large natural fracturing or the artifi cial 
cracking is able to be provided the rocks breaking 
sawing methods alternative in the presence of the 
hard rocks inclusions in them. 

So, the crack confi guration formation laws and 
regularities determination challenges, the plastic 
material and the substance propagation in it, as well 
as the relationships with the impact energy with 
them have been solved in the works complex, hav-
ing conducted by the author’s report. For all this, 
the natural stone breaking technology has been de-
veloped with the plastic materials and the substanc-
es application in their shock impact displacement 
regime from the blast holes into the generated and 
the formed cracks, as well as its application planes 
at the blocks breaking have experimentally and the-
oretically been proved. So, the work and the report 
have been directed at the mineral resources depos-
its development effi ciency improvement challenge 
solving, at the expense of the technology develop-
ment, having based on the rocks massif destruction 
and the fracture geomechanical characteristics, the 
peculiarities, and the special features knowledge 
with the plastic materials and the substances ap-
plication. For all this, the following basic scientifi c 
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and the practical results have already been received 
and obtained: 

1. It has been found and established, that the 
distance between the crack boundary and the zone 
boundary of its fi lling by the plastic material and the 
substance is depended on its delivery, on the fl ow 
rate regime, and the rheological properties, as well 
as on the destructible rocks mechanical – physically 
properties.

2. It has been proved, that the brittle materials 
destruction the perspective diagrams and the prom-
ising circuits are quite needed to be considered their 
further displacement along and across blast holes 
axes in the dynamical or in the quasi – static regime. 
For all this, for the long cracks of the required sizes 
creation with the plastic materials and the substanc-
es application, because of the forces absence, hav-
ing resulted in the crack surface curvature with the 
increase its sizes, instead of the single blast hole, 
is quite be able to be applied their combination of 
them just in the one line. 

3. It has been established, as a result of the lab-
oratory experiments conducting, that for the correct 
form cracks generation and their formation with the 
smooth surfaces, it is necessary the plastic materi-
als and the substances fi xed fl ow rates provision at 
its displacement from the blast hole into the gener-
ated and the formed crack in the small (e.g. up to 
150 mm3/sec.) value. 

4. It has been clarifi ed at the laboratory experi-
ments on the blocks from the organic glass, that the 
plastic material and the substance, having found in 
the crack, and having caught into it, as a result of 
the dynamical injection, it is accumulated the pres-
sure. So, this pressure is able to be kept in it during 
several days and nights, and it is the samples and 
the specimens further spontaneous fracture and the 
destruction reason.

5. It has been established, that the crack pref-
erential growth is observed in the direction of this 
load application, in the case of the external load ap-
plication to the destructive pattern and the specimen 
(e.g. the rock pressure presence), and the distance 
between the crack boundary and its zone edge of 
the plastic fi lling material and the substance is con-
stantly increased, regardless this load application 
direction or its availability.

6. This calculation is quite able to be carried 
out, as the quasi – static one, under condition of 
the low fl ow rates (e.g. up to 150 mm3/sec.) of the 
plastic material and the substance in their destruc-
tion, due to the brittle materials and the substances 
fracture dynamical calculations absence by the 
plastic materials and the substances with the suf-
fi cient degree of the accuracy. For all this, it is able 
to be destroyed any well – known rocks strength 
(e.g. σp = 80 МPа) with the plastic materials and the 
substances use.

7. Due to the fact, that the pressure distribution 
in the plastic material and the substance is taken its 
place by the decreasing dependence, the process 

starting and the continuation possibility of the cross 
crack further development, having generated and 
formed at the level of the blast hole bottom, will be 
connected with the instrument use need, with bigger 
impact energy, in comparison with the longitudinal 
crack and the fi ssure, consistently, having generated 
and formed along the blast hole entire length, hav-
ing started from its mouth. 

8. The preference should be given to the instru-
ments, having had at the same impact energy, the 
lower frequency, due to the fact, that the pressure, 
having generated and accumulated in the plastic 
material and the substance, and, having undera-
chieved to be redistributed (e.g. to be decreased), is 
resisted physically the re–entering pressure transfer, 
and, thus, it is prevented the fragile material and the 
brittle substance further destruction.

9. It has been established, that the blast hole’s 
diameter and its length is determined by the applied 
instrument impact energy, the crack generated and 
the formed size, the distance between the fi lled and 
the empty blast holes, as well as their number in the 
splitting line at the crack generation and the further 
formation along the blast hole axis. So, the same pa-
rameters and the indices are determined at the crack 
formation in the brittle material and the substance 
across the blast hole’s axis to its diameter in the 
combination with the length, except to the fact, that 
the empty blast holes are not practically applied.

10. The natural stone impact fracture technolo-
gy use with the plastic materials and the substances 
application, due to the empty blast holes use, will be 
connected with the labor productivity increase, with 
the production activities labor intensity decrease, 
and with the solid wastes output, and also with the 
lower cost units and the blocks rescued, at the ex-
pense of the cheap materials and the equipment ap-
plication with the low maintenance costs. So, the 
natural stone impact fracture technology use, with 
the plastic materials and the substances application, 
will be resulted in the security general increase, and 
in the works conducting hazards reduction. 

11. In comparison with the same bore wedge 
drilling method, the brittle materials and the sub-
stances directed fracture method advantages with 
the plastic materials and the substances applica-
tion are concluded in the following ability: the blast 
holes length and the number reduction in the pro-
posed splits planes; the solid wastes output reduc-
tion of the main production, at the expense of the 
splitting surfaces curvature reduction in the dorsal 
planes; the blast holes mouth parts shape maintain-
ing; the commercially produced percussion instru-
ment of another major destination application with 
its insignifi cant adaptation. In comparison with the 
similar method of the powdery destruction NEDM 
(e.g. the non – explosive destructive means), its 
advantages are concluded in the fact, that: it does 
not require the sealing of the horizontal blast holes 
mouths; it practically permits the plastic materials 
and the substances are able to be got into the cracks, 
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and to be transferred the efforts on their walls; it 
allows the plastic substances and the materials to 
be introduced in any volume; it can regulate the ap-
plication temperature regime, being used in combi-
nation with the different and the various additives; 
it provides the best technical and the sanitary condi-
tions of the works performance. 

The work is submitted to the International Sci-
entifi c Conference «Problems of international inte-
gration of national educational standards», France 
(Paris), 15-22 March, 2012, came to the editorial 
offi ce оn 13.01.2012.

USING OPTIMIZATION METHODS 
SOME NONLINEAR MODEL

Zhunussova L.K.
Kazakh National Pedagogical University named after 

Abai, Almaty, e-mail: khafi zovna_66@mail.ru

The World of the mathematical models of the 
phenomena’s of the a live world inexhaustible, ei-
ther as world of the living beings itself. However as 
in biologics as united theory emerges the theories to 
molecular biology and evolutions, revealing unity 
to generalities of the biological phenomena’s, so 
and in biomathematics gradually drawn the general 
approaches, which will reveal essence main mecha-
nism biological processes, actа a sing powerful ally 
to experimental biology.

To persisting moment mathematical methods 
got into most area miscellaneous theoretical and 
applied ecology: analysis of the relations type 
in community, study of the processes to migra-
tion, territorial behavior, analysis fl ow material 
and energy in ecosystems, problems to diffi cul-
ties and stability community, estimations of the 
infl uence different anthropogenous factor on 
natural systems, problems optimum exploration
populations.

At modeling ecological and other natural sys-
tems we face with the following circumstance: than 
for big period necessary to predict importance a 
parameter conditions surrounding ambiences under 
fi xed accuracy of their description and upper fre-
quency of the smoothing, that greater number inter-
acting processes to us necessary to take into consid-
eration at study of the operations.

The principle оptimality pertains to biological 
process, which is formulated as follows: biological 
structure or process must be optimum to the extent 
that that alive organisms, staying it is enough long-
lasting time in determined condition, as a result of 
actions of the natural selection must gain the signs 
optimum for these conditions.

The processes, occurring in nervous system 
animal under that or other its action, possible re-
search with different standpoint. Possible consider 
functioning the concrete structures of the brain, dis-
tribution agitated and dullard neuron in them. Pos-
sible, however, expect that all this only facility for 

realization of the certain procedures, providing as a 
result that or other behavior animal.

The processes in nervous system can have dif-
ferent physical, biochemical or the other nature. 
Each of they are realized certain physical control-
ling system.

Three types distinguish at study behavior: 
1) instincts; 
2) refl exes; 
3) elementary rational activity.
Here the most typical characteristic to elemen-

tary rational activity animal is their ability to catch 
protozoa laws surrounding ambiences and handle 
these law at building of the algorithm of the behav-
ior in new situation.

Greatly herewith that behaviour, founded on el-
ementary rational activity, is seen already under the 
fi rst meeting the organism with extraordinary situa-
tion, created in ambience its dwelling. 

The problem speakers to number to populations 
occupies the special place in mathematical mode-
ling of the biology.

Any ecosystem consists of population of one 
type, chosen in space that or other insulating bar-
rier, which interact between itself, as well as sur-
rounding their ambience. Most idle time description 
to populations – a description speakers to its num-
ber or biomasses forming its organism. 

When we move to level экосистемы, that we 
produce the simplifying operation: we describe the 
speaker a community through speaker of the num-
ber or biomasses forming its populations. In spite of 
the fact that these values discrete, we their consider 
unceasing and describe their speaker unceasing 
value available continuously at time and in space. 
Certainly, such description there is abstraction, and 
we risk to lose some real existing characteristic of 
the system.

The Analytical models do qualitative infor-
mation on behavior, about nature of the operation 
biological community and ecological systems. But 
these models in a complicated way to require that 
they gave the quantitative forecast of the behavior 
real ecosystem.

Correlation is shown In work between physical 
controlling system and their mathematical model, 
so named controlling system – one controlling sys-
tem can be described whole class different physical 
controlling systems [1]. 

Herewith, important importance for ecology 
and practical problems to usages and governing the 
population has a study speakers age composition to 
populations [1].

The quantitative nature struggle for existence 
reveals itself in given ambience in the manner of 
change the number individual, forming population 
miscellaneous. Under one condition of these change 
consist of fl uctuation around average importances, 
under the other condition it is reduced to disappear-
ance or progressing increase some type. Of course, 
exists periodic changing condition of the ambience, 
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hanging from time of the year, which generate the 
compelled fl uctuations to number individual differ-
ent type [2].

In persisting work is researched track record of 
the models ecosystem. by means of optimum manage-
ment with provision for factor delay. In this instance 
functional Bolts’ special type is formed with participa-
tion fi rst integral unadjusted part of system with delay:

 (1)

The initial condition of the system is given:

где x – n – measured vector ofa condition; u – m –
measured vector of management; f(x(t – h), t) – n – 
measured vector function; h – delay factor; 
B(x, t) – n∙m – маtrix. On management u(t), 
t  [t0, T] following restriction is imposed:

  (2)
Necessary to fi nd such operated u(t), t  [t0, T] 

vector-function, satisfying restrictions (2) which 
minimized functional Bolts’.

The decision given problems is concluded in 
determination importance functions of management 
in analytical type. For this use the method, offered 
in work [3, 4, 5].

Historically application of the mathematical 
methods in ecologies contained basically dynamic 

theory population, which, having begun with use 
the device of the common differential equations, 
handles presently all facility to modern theory of 
the dynamic systems.
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Ecological monitoring is an integral part of 
the system of decision-making related to ecosys-
tem management [1]. Therefore, it is necessary to 
measure the environmental variables of interest 
to ensure the effectiveness of the natural resource 
management.

We chose mobile solutions based on the princi-
ple of remote sensing [2] as a main feature for the 
newly developed system of environmental monitor-
ing of water bodies. In this system, the database is 
distributed between the mobile computer and sta-
tionary server. Incoming information is generated 
through a system of sensors that have an interface 
to connect to the computer. For sensors that do not 
have such interface, we developed the paring de-
vices and relevant device drivers for the transmis-
sion of information. Using highly integrated ele-
ments for developing the hardware system made 
the system small and easily confi gurable. Sensors 
are connected to the computer by means of USB-2 
or wireless interface. Functioning of the described 
system allows accomplishing the following tasks: 

1. Creating a vector map of the region repre-
senting all water bodies in the region with high ac-
curacy, using the ArcGIS-type software to address 
geographic information tasks and to present the so-
lutions of these tasks in common formats.

2. Compiling the databases containing all im-
portant variable on the basis of the vector map 
along with the data obtained from other specialized 
organizations and in our own research.

3. Creating a knowledge base refl ecting the pat-
terns and relationships among the processes affect-
ing the performance of water bodies on the basis of 
the hydrological regime dynamics studies.

4. Establishing an expert system producing prac-
tical recommendations on business solutions con-
cerning rational water resource management in the 
region on the basis of the above knowledge base.

The goal of our computer modeling approach 
was to defi ne the infl uence of water levels on the 
confi guration of the shallow parts in the Volgograd 
Reservoir. Background information used to build 
the model was a vector map of the Volgograd Res-

ervoir with isobaths. The main type of such maps is 
a navigation map. However, navigation maps deal 
primarily with fairway tracks. We were mainly in-
terested in coastal swamps and meadows along with 
shallow waterways and fl oodplain forests. That is 
why, prior to building a model, we supplemented 
the navigation map with depth measurements at the 
points of interest. These areas are located mainly in 
the upper part of the reservoir, in the Saratov region. 
Measurements were made from a recreational craft 
equipped with an echo sounder, GPS Navigator and 
a Locarus device. All digital and analog gauges 
were connected to Locarus, and measurement data 
were transmitted via Internet to the server with the 
software converting the monitoring results into data 
formats compatible with a computing mathematical 
model.

We selected a function of two variables of the 
second order as a mathematical model of the river-
bed topography:

Where Z is depth, x and y are the coordinates of 
sampling points, and ai.j are the coeffi cients deter-
mined by the simulation.

Second order in the equation allows eliminat-
ing the extremes and also generates suffi ciently 
smooth function describing confi guration of the 
water reservoir bottom, which in its shallow parts is 
smoothed out by years of sedimentation. Confi gura-
tion of water surfaces of the modeled areas of the 
reservoir was represented by the horizontal cross-
section of the function describing the topography 
of the riverbed. The model describes how water 
surface confi guration depends on water levels and 
specifi es the critical values corresponding to the 
beginning of fl ooding. Also, the modeling results 
can be used for calculation of thermo-clines and 
computing the concentrations of dissolved gases in 
water (e.g. oxygen). 
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The work is submitted to the International Sci-
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PROBLEMS AND PROSPECTS 
FOR ECOTOURISM IN PRIMORYE

Potekhina E.
Vladivostok State University of Economics and Service, 

Vladivostok, e-mail: pes.66@mail.ru

Today the term «ecotourism» is often used by 
travel agencies and experts for defi ning activity 
connected with the use of natural landscapes and 
objects. It is possible to name some large-scale 
projects in this fi eld: development of rural tourism, 
ecotourism in natural reserves, excursions of scien-
tifi c conferences etc. The word combination «eco-
logical tourism» began to apply widely in the world 
in the early eighties.

Ecotourism differs from traditional tourism in 
the following ways (by Petrasov I.N.):

• use of natural objects for tourism;
• smaller resource and power intensity; 
• direct infl uence on social and economic de-

velopment of territories;
• an essential role of ecological education and 

enlightenment of tourists;
• aiming at steady nature management.
In the conditions of development of the modern 

world ecotourism can and should become serious 
business. Tendencies toward it have already been 
observed. Experts on ecotourism counted that in 
1988 there were from 157 to 236 million ecotourists 
in the world of which 79–157 million were ready 
for travel in the wild reserves and to national parks.

However in our country tourism development 
in Nature Reserves contravenes the legislation of 
the Russian Federation. Such tourism is possible 
only in natural and national parks. At the same time 
the quantity of reserves in Russia and their vast area 
make it quite possible to visit by curious tourists. 

Nature Reserves have great fi nancial diffi cul-
ties; so ecotourism development could solve a num-
ber of problems, providing the salaries of employ-
ees, the purchasing of materials and equipment, and 
fi nally, protection from poachers. For inhabitants 
of regions where reserves are located, ecotourism 
would create conditions for additional earnings, the 
selling of souvenirs, foodstuff etc. to tourists.

Travel agencies of the Far East consider that the 
ecotourism is an unprofi table fi eld of activity. Having 
compared these estimations with the WTO (World 
Trade Organization) data, we see that in 1988 eco-
tourism in the national income of the various mem-
ber states brought in from 93 to 233 billion dollars.

Demand for ecotourism is quickly growing. In 
the next years territories in which virgin nature re-
mains where the quality of the environment is guar-
anteed by its «wildness», the primitiveness of the 
natural landscapes become the centers of develop-

ment of ecotourism. Primorsky Kray has many such 
landscapes.

Developing the ecology economically depends 
on authorities at every level. Only this can stop the 
uncivilized plunder of natural resources in the re-
gion which we observe today. Developing ecotour-
ism it is incorrect to focus on the foreign tourist fi rst 
of all. For a sustainable development of this kind 
of activity it is necessary to work actively on the 
domestic market and the market of the Common-
wealth of Independent States (CIS)

Usually especially protected territories are non-
competitive, and therefore have a modest budget. 
In agricultural areas there is ineffi cient economic 
activity in agricultural areas. For example, in La-
zovsky region of Primorye 30 % of land transferred 
to the possession of peasant farmers turned out to be 
abandoned because of the unprofi tability of work-
ing it, – there is nobody to buy its production.

Today ecotourism has fallen to 10 % of world 
GDP (Gross Domestic Product). Meanwhile Russia 
is on one of the last places for this kind of activ-
ity. The priority in programs of many regions of our 
country including Primorsky Kray, should be eco-
tourism development. The main thing is to create 
a positive image of our region in the mass media, 
to publicize information about the sights of our re-
gion. All these will promote an increase of tourism. 
A similar strategy has allowed the Botanical Garden 
in Vladivostok to increase visitors for the last three 
years by fi ve times, and increase receipt in the off-
budget fund by ten times.

Ecotourism can become an alternative to logging 
and poaching. With ecotourism the rate of deforesta-
tion should decrease and forests will revive. Now 
progress in the fi eld of ecological tourism in Primor-
sky Territory is taking place. However this progress 
is still too slow to begin to solve this problem. 

Ecotourism development can go in two ways: 
• development of protected territories as ob-

jects of ecotourism;
• development of a network of ecological routes 

on the landscapes which have been not disturbed by 
economical activities. 

Now ecotourism is developing in specially pro-
tected natural territories of Primorsky Kray. 

Nature Reserves appeal specially attention to 
foreign tourists. In this case they can be objects of 
a special kind of ecotourism – so-called scientifi c 
tourism for scientists.

Today travel agencies in Primorsky Kray offer 
more than 100 diverse routes using natural land-
scapes to some extent. However, it is impossible to 
call such tourism «wild» for the following reasons:

• There is no established way to get tourists or 
scientists to the territory where the routes are.
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• There is no accurate planning of tourism; for-
mation of groups occurs casually; they aren’t yet 
organized very well by anybody.

• There is no exact calculation the costs in-
volved in ecotourism, or the planned profi t expect-
ed. Hereupon tour tariffs are either too low. And 
therefore are unprofi table, or overpriced, and there-
fore aren’t in demand. 

• There are no capital investments in ecotour-
ism development, fi nancial recourses aren’t remit-
ted either for the restoration of ecosystems, nor for 
infrastructure development.

Thereon it is possible to assert that ecologi-
cal tourism in Primorye isn’t a technologically ad-
vanced business; there is no effi cient organization 
or economical management.

The general economic crisis of these years has 
essentially affected the structure and dynamics of 
tourism in Primorsky Kray: the demand for travel-
ling in the country has gone down and the demand 
for foreign trips, mainly, to China and Korea has 
increased. Small private tourist fi rms have actively 
joined in the marketing and management of shop-
ping tours both in big cities, and in provinces. Eco-
tourism stopped at the beginning of its formation, 
having been reduced to a small stream of foreign 
tourists in Primorsky Kray. 

Thus, socioeconomic factors of the last years 
didn’t promote development of ecological tourism.

But today Primorsky Kray has a complex of 
natural conditions helping out the region as a po-
tential leader of ecotourism activity. Tourism re-
sources of Primorsky Kray are distinguished by the 

high variety and aesthetic attractiveness of natural 
landscapes; various recreation resources and unique 
ecosystems. 

The nature of Primorye is a unique contrast 
of relief and biodiversity. Primorsky Kray has 
186 caves (this compares to Japan where there are 
only 79 caves), and more than 70 bays, which are 
good for diving and walks. There are a lot of sandy 
beaches and water areas for walks, sea crafts, the 
savage taiga, lakes and medicinal mineral spas here. 

The global value of ecotourism has in its favour 
the protection of rare and disappearing ecosystems. 
This makes it possible for local communities to 
defi ne ways of development and to receive benefi t 
from tourism activity in the sphere of ecotourism. 
Tourism business is one of the most winning kinds 
of business. Primorye is a region of prospective 
tourism whose ecological potential isn’t used. 

Thus, today it is extremely necessary to work 
out an effective regional policy to develop and pub-
licize tourism individually in each region. It is nec-
essary to create special state and regional programs 
for the development of ecotourism and to fi nance its 
development. For our region with its unique natural 
and cultural tourism resources it is necessary to im-
plement special government and regional programs 
of ecotourism development and at the initial stage 
to fi nance its development from the government 
budget.

The work is submitted to the International Con-
ference on Electronic, came to the editorial offi ce 
on 05.03.2012.
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GEOECOLOGICAL MONITORING 
OF PETROLEUM REGIONS 

AND INFLUENCE OF GEODYNAMICS 
ON ENVIRONMENT

Kopylov I.S.
Perm state national research university, Perm, 

e-mail: georif@yandex.ru

Monitoring of an ecological condition of en-
vironment petroleum regions is one of the major 
problems at their development, for the purpose of 
safe development and carrying out of a policy of 
environmental management. Oil and gas bearing ar-
eas of Eastern Siberia throughout 40 years are stud-
ied by methods of geochemical and geoecological 
researches and mappings. In Krasnoyarsk region 
within 20 years the regional ecological monitor-
ing which monitoring system includes waterways, 
springs, soils, vegetation, air, snow, geodynamic 
processes, вoreholes is carried out. At development 
of oil and gas deposits the basic technogenic infl u-
ence on environment, especially on soils, surface 
and underground waters render geological prospect-
ing, geological exploration and oilgas-fi eld objects. 
Environment undergoes the strongest infl uence as a 
result of development of the Urubcheno-Tokhom-
skoe fi eld – the largest in Eastern Siberia. In soils 
technogenic anomalies, especially are revealed on: 
Pb, Cu, Cr, Ti, Ba, Mn, Co, and also Ni, Zr, V, P, Ga, 
Sr. In waters of the rivers on drilling areas steady 
hydrogeochemical anomalies were generated, aver-
age values of a mineralization and the basic compo-
nents are increased in 1,5-4 times. Large anomalies 

are established on: Co, Be, Br, In, Pb, Ni, Ba, Li, 
Cd, Sr, Ti, Mn. Concentration Br in some springs 
and the rivers exceeds maximum concentration lim-
it in hundreds times. 

Except anthropogenous infl uence on environ-
ment, a considerable role play the geological fac-
tors caused by geodynamic, structurally-tectonic, 
neotectonic processes. Last years geoecological, 
ecological and geodynamical, engineering and 
geological conditions are studied by space geo-
logical methods on the basis of modern digital 
space pictures and computer technologies of inter-
pretation. The numerous geodynamic active zones 
caused by intensity of tectonic cracks and high 
density of lineaments are allocated ten thousand 
tectonic lineaments, and also. The complex line-
amentno-geodynamic and geochemical analysis 
shows on dependence of formation of many geo-
chemical anomalies on tectonic infringements and 
geodynamic active zones. This law, characteristic 
and for others oil and gas bearing regions – West-
ern Siberia, the Volga- Ural basin, the Timano-Pe-
chora basin, shows for geodynamics leading part 
along with oil-fi eld tehnogenesis in processes of 
pollution of environment. Therefore methods of 
studying of modern geodynamics should be ob-
ligatory at carrying out of ecological monitoring 
for any petroleum regions.

The work is submitted to the International Sci-
entifi c Conference «Problems of ecological moni-
toring», Italy (Rome-Florence), 10-17 April 2012, 
came to the editorial offi ce оn 28.02.2012.
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LINEAR PARAMETERS OF ASYMMETRIC 
UPPER DENT-ALVEOLAR ARCHES 
CONDITIONAL BY UNILATERAL 

EXTRACTION OF THE FIRST PREMOLAR
Dmitrienko S.V., Ivanova O.P., Vologina M.V., 
Kovalev M.O., Sevastyanov A.V., Berdin V.V. 

Volgograd State Medical University, Volgograd, 
e-mail: svdmitrienko@volgmed.ru

For asymmetry of teeth arc that is defi ned by 
single-side removal of the fi rst premolar non-sym-
metric placement of anti-measures is character, that 
is refl ected in the main linear parameters of the 
complete and incomplete side of arc.

The objective of the research is to defi ne linear 
parameters of asymmetric dent-alveolar arcs, defi ned 
by the lack of anti-measure for one of premolars on 
the upper jaw under normadentism of constant teeth 
and mesognatic shape of dent-alveolar arcs.

We have carried out a biometric study of 17 jaw 
models, obtained from patients of both sexes of the fi st 
maturity period after orthodontic treatment with sin-
gle-side removal of the fi rst premolar of the upper jaw. 
Measures of the both arc sides we taken, one of them 
was named complete, and another – incomplete (with 
lack of one of premolars) without signs of laterality.

To defi ne main parameters of the main fron-
tal point, located in contact place of medial cutting 
teeth of the upper jaw near the cutting edge, we have 
placed a perpendicular to the line that links distal 
surfaces of the second molars. This line was called 
as «sagittal arc line». From the centre of the distal 
surface of each tooth we have placed a perpendicu-
lar to the sagittal arc line, it allowed us to measure 
transversal (W) and sagittal (D) parameters of arcs. 
Frontal-distal diagonal of dent-alveolar arc (FD) was 
measured from the frontal point to the point, located 
at the centre of distal surface of a certain tooth. 

The results have shown that in the front arc de-
partment the size of frontal-distal diagonal didn’t 
have any signs of laterality and, in general, equaled 
22,7 ± 1,94 mm. At the same time, arc depth up to 
the fang level at the complete side was shorter by 
about 4,2 ± 1,21 mm, and arc width was bigger by 
2,8 ± 0,93 mm. 

The most evident alterations took place in the area 
of chewing teeth. Frontal-distal diagonal at the com-
plete arc side was bigger by 4,6 ± 0,82 mm, up to the 
level of constant molars – by 4,3 ± 0,95 mm, and up to 
the second molars – by 3,1 ± 0,79 mm, it was condi-
tioned by mesial shift of chewing teeth to the defect. 

The width of dent-alveolar arc at the complete 
side up to second premolars equaled 22,3 ± 2,4 mm, 
to fi rst constant molars – 24,8 ± 2,6 mm, to second 
molars – 28,75  ± 2,5 mm the width of dent-alve-
olr arc of the incomplete side to second premolars 

equaled 18,35 ± 1,9 mm, to fi st constant premolars – 
19,6 ± 2,3 mm, to second molars – 21,8 ± 2,4 mm. 
Besides, the depth of dent-alveolar arc at the com-
plete side was smaller than it was at the incomplete 
side, that was conditioned by an asymmetric shape 
of dent-alveolar arc.

Thus, we have outlined reliable differences of 
the main parameters of dent-alveolar arcs on both 
complete and incomplete sides.

The work is submitted to the Scientifi c Interna-
tional Conference «Innovative Medical Technolo-
gies», France (Paris), 15-22 March 2012, came to 
the editorial offi ce on 14.02.2012.

THE POSTEXTRACTIONAL SPACES 
ALVEOLAR CREST AUGMENTATION 

BEFORE THE ORTHODONTIC 
TREATMENT

Dmitrienko S.V., Vologina M.V., Kovalev M.O., 
Ivanova O.P., Sevastyanov A.V., Klimova N.N.

The Volgograd State Medical University, 
Volgograd, e-mail: svdmitrienko@volgmed.ru

At present, the osteoplastic materials ap-
plication fi eld is quite the different and diverse 
one – from the bone defects fi lling just after the 
teeth extraction before the implantation, up to the 
osteo – replacing operations, for the purpose of the 
bone tissue regeneration accelerating. However, we 
have not yet met the necessary information on the 
alveolar process augmentation at the stage of the or-
thodontic treatment with the following permanent 
teeth removal in the modern literature. 

In this connection, we have offered to be formed 
the postextractional spaces, simultaneously, with 
the tooth extraction by the orthodontic indications. 
So, to do this, we have performed the alveolus gen-
tle curettage after the tooth removal, then we have 
fi lled the alveolus with the dense biomaterial (e.g. the 
osteomatrix, the biomatrix, the bioimplant, the kola-
pol – kp, the blood plasma), we have put in the stitch-
es and have inserted the sutures upon the mucous 
membrane and the periosteum. We have distributed 
the biomaterial by the vestibular, the lingual or the 
palatal bone surface for the further alveolar arch wid-
ening, the bone contour correction, besides the dense 
biomaterial fi lling, then we closed and repaired the 
wound, and, after that, we have mobilized the mu-
cous membrane. Moreover, we have created the or-
thodontic load a month (e.g. 30 days and nights) just 
after the augmentation conducting. 

Thus, the patients had been divided into the 
2 groups: the patients, for whom the postextrac-
tional spaces have been formed just after the tooth 
extraction by the different and the various methods, 

Materials of Conferences
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entered into the fi rst (e.g. or the basic) group. So, 
the patients of the second group refused from the 
offered surgical correction methods, and then, the 
orthodontic treatment by the generally accepted 
methods has been conducted for them. 

So, the bone tissue loss has been evaluated, as 
in the vertical, well as in the vestibular – lingual 
directions. 

So, the obtained research results had been 
shown, that the postextractional spaces alveolar 
crest defect size in the fi rst group was made up 
0,19 ± 0,11 mm in the vertical direction; it was 
made up 0,9 ± 0,12 mm in the vestibular one, and 
it was made up 0,78 ± 0,11 mm in the lingual one. 
At the time, as all these indices had been made up 
in the comparison group: 2,95 ± 0,5; 1,9 ± 0,23 and 
2,05 ± 0,26 mm, correspondingly. Thus, the defect 
size at the patients of the basis group was quite less, 
than in the comparison group. 

The work is submitted to the Scientifi c Interna-
tional Conference «Innovative Medical Technolo-
gies», France (Paris), 15-22 March 2012, came to 
the editorial offi ce on 14.02.2012.

GASTROENTEROLOGICAL PATHOLOGY 
OF CHILDREN WITH GOITER

Parakhonsky A.P.
Kuban medical institute, Krasnodar, 

e-mail: para.path@mail.ru

In clinical practice plenty enough of informa-
tion is accumulated that defi cit of thyroidin hor-
mones be what degree negatively infl uences on 
child’s organism, is the factor of high risk of viola-
tion of growth and development for children, form-
ing of chronic pathology and growth of socially 
meaningful illnesses. Consequently high-frequency 
of endemic goiter among child’s population and 
decline of function of thyroid gland subject to the 
condition iodine defi cit show by itself a serious 
threat to the somatic (specifi cally gastrointestinal 
tracts) and psychical health. As Kuban behaves to 
territories with the defi cit of iodine, remonitoring of 
defi ciency iodine diseases for children that devel-
opment of modern approaches to their prophylaxis 
is both social and medical the issue of the day. To 
examine prevalence and structure of gastroentero-
logical pathology of children with goiter. The pro-
gram of inspection foresaw the statistical analysis 
of school age children’s case report with pathology 
of gastrointestinal tract, with the selection of clini-
cally instrumental and laboratory researches. Deter-
mination of concentration of iodine in urine of chil-
dren from the different climate-geographical areas 
of Kuban showed that in most children excretion 
of iodine with urine is reduced. General frequency 
of goiter for the children of Kuban from data of 
palpation research is 53,3 % of degree prevails for 
girls, for certain high-frequency of goiter and pre-
dominance of his heavy degrees it is registered for 

the children of mountain area of dwelling. 34,6 % 
children of basic group (with the different degrees 
of goiter) were characterized the changes of indexes 
of thyroid type of, which go out outside age-old pa-
rameters, 18,8 % have signs of subclinical hypothy-
roidism. Children from the mountain area of dwell-
ing had the most wide vibrations of maintenance 
of hormones of the hypophysial-thyroid system. 
In the structure of gastroenterological pathology 
among children with the goiter of 1-2 degrees fi rst 
place has chronic gastroduodenitis – 86,6 %. Char-
acteristic of this pathology is a decline of amount 
of hypertrophic gastroduodenitis with the displays 
of lymphofollicular hyperplasia, increase of erosive 
destructive affection of gullet, stomach and duode-
num. Classical basic therapy does not give a posi-
tive clinical result and prolonged effect. Pays atten-
tion on itself increase of frequency of gastric and 
duodenum ulcers. In 88,7 % of sick children with 
pathology that is associated with Helicobacterium 
that it is confi rmed with express method and cyto-
logical research. Among concomitant pathology of 
this contingent of children the pathological changes 
of liver (67,7 %) of different level of affection pre-
vailed often in combination with affection of the 
bile-excreting system, kidneys and intestine. More 
than half of children had allergic affection: aller-
gic dermatitis and food allergy. At the same time 
ultrasonic research of sign of dyspancreatism was 
registered in 90 % of children with gastroenteritis 
pathology. We consider such state as reactive in-
volvement of pancreas to the pathological process 
in connection with the uneven arcade of bile in duo-
denum because 87 % of children were found with 
various deformations of gallbladder. Thus, there is 
considerable growth of gastroenterological pathol-
ogy among school age children that live in the zone 
of endemic goiter.

The work is submitted to the Scientifi c Inter-
national Conference «Topical issues of pediatrics 
and pediatric surgery», Mauritius, 18-25 February 
2012, came to the editorial offi ce on 13.01.2012.

PSYCHOSOMATIC DISORDERS 
OF CHILDREN WITH DUODENAL ULCER

Parakhonsky A.P.
Kuban medical institute, Krasnodar, 

e-mail: para.path@mail.ru

The main factor of pathogenesis of disease at 
emotional stress is an accumulation in fabrics of 
free radicals, those results in lipid peroxidation of 
membranes of different cages, especially neurons 
of cerebrum. Thus in central nervous system es-
pecially in the structures of limbic-reticular com-
plex, there are changes of sensitiveness of neurons 
to neuromediator and oligopeptidis. It, in the turn, 
leads to forming of stagnant emotional excitation 
in central nervous system, which results in proof 
violation of mechanisms of self-regulation of arte-
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rial pressure, update of shells of mucous tunic gas-
trointestinal tracts and increase of penetrating of 
connective tissue membranes in different organs. 
Emotional stress results in generalized distribution 
of sympathetic and parasympathetic excitations 
of, which shows up in one the violation of activ-
ity of the cardiac-vascular system, in other – gas-
trointestinal tracts. In the conducted researches it 
is shown that a those organ or system, which, af-
ter imagination of patient, is most impressionable 
and most essential for vital functions, suffers under 
act of the protracted stress. Opinion is expressed 
also that the choice of organ-target depends on the 
structures of crusts, which determine an optimum 
efferent way for the output of emotions, caused 
stress, on periphery. To research psychological fea-
tures of children’s personality with duodenal ulcer. 
36 children 10-18 years of age are inspected. The 
program of medical inspection included: interview 
with specially developed questionnaires, genealogy 
research, research of psychological type of person-
ality by the test of Ayzenko and inspection of char-
acter using A.E. Lychko pathological characteristic 
questionnaire. With the purpose of determination of 
endoskopic and functional changes from the side 
of overhead departments of digestive fi berscope 
was executed by fi berscope with determination of 
endoskopics criteria of presence of gelikobakter in-
fection and shield biopsy of mucus shell of stomach 
and duodenum by generally accepted rules of taking 
with next preparation of impression smear, staining 
and bacterioscopy. Simultaneously conducted intra-
gastric acidity analysis with the study of secretory 
and alkalescence functions of stomach after the dif-
ference of values of acidity in a body and antrum. 
By the help of questionnaire data was established 
that family’s psycho-traumatic situations had 65 % 
of children. A genealogical analysis revealed that 
75 % of children are burdened with inherited incli-
nation. Emotional deprivation is aftereffect of child 
alienation from emotionally meaningful people 
in a responsible personality formation period that 
predetermines the defi cit of intercourse skills. The 
broken emotional connection in babyhood leads to 
developing of duodenal ulcer before time, burdened 
with inherited anamnesis and differs with heavier, 
frequently relapsing clinical course, complications 
and severe pain syndrome. When emotional copu-
las were broken before pubertal period than clinical 
course of duodenal ulcer was sparer. In a severe peri-
od of illnesses prevailed psychasthenia and labile ac-
centuation of character, introvertive mode of behav-
ior, emotional instability. Discovered psychosomatic 
features of duodenal ulcer clinical course dictate the 
necessity in development of differentiated treatment 
programs and prophylaxis of this pathology.

The work is submitted to the Scientifi c Inter-
national Conference «Topical issues of pediatrics 
and pediatric surgery», Mauritius, 18-25 February 
2012, came to the editorial offi ce on 13.01.2012.

TO THE QUESTION ON THE REGIONAL 
APPROACH  OF  PREVENTIVE  MAINTENANCE 

OF ILLNESSES AT WORKERS OF THE 
INDUSTRIAL ENTERPRISES OF THE NORTH

Prokopyev M.N.
Medical institute SurGU, Surgut, 
e-mail: mik-prokopev@yandex.ru

Severe environment of northern territories 
of the Tyumen region, including Yamal-Nenets 
(ЯНАО) and Hunts-Mansijsky (ХМАО) autono-
mous regions, strengthens an adverse effect on a 
human body of the harmful factors accompanying 
technological processes at the industrial enterprises. 
Simultaneous infl uence of climatic and industrial-
ecological factors leads to reduction of functional-
ity of a human body to homeostasis restoration.

The analysis of annual reports on disease for 
2000-2003 on the one-profi le enterprises of oil and 
gas branch of the Tyumen region has shown that lev-
el and structure varies it depending on a geographi-
cal place of a disposition of structural divisions. So, 
at workers of the enterprises located in territory of 
the south of the Tyumen region, the disease indicator 
was the highest in comparison with other regions and 
has made 333,8 in 2001, 213,0 in 2002 and 432,6 
in 2003, thus illnesses of system of blood circula-
tion came to the forefront in structure of the general 
disease. Among workers of the enterprises in terri-
tory ЯНАО the given indicator has made in 2001 – 
68,7, in 2002 – 42,0 and in 2003 – 146,6 where on 
the fi rst place there were diseases of a gastroenteric 
path. Among workers of the enterprises in territory 
ХМАО the disease indicator in 2001 has made 93,2, 
in 2002 – 105,0 and in 2003 – 68,2, and diseases of 
nervous system always prevailed.

It is possible to explain a similar situation only 
infl uence on a human body of a complex of adverse 
klimato-ecological and geoecological factors, the 
characteristic enterprises for a concrete geographical 
address point against unhealthy working conditions of 
work. It demands working out of special methodol-
ogy and a complex of methodical approaches for an 
estimation of complex infl uence средовых factors on 
quality of individual and population health, studying 
of mechanisms of infringements of processes of abil-
ity to live at anthropogenous pollution of biosphere in 
concrete prirodno-environmental conditions.

The offered scientifi c approach will allow to de-
velop a complex from the most effective organiza-
tional-technical and mediko-preventive actions for 
maintenance of constant monitoring of a condition 
of inhabitancy of the person and population health, 
for early revealing and elimination of infl uence of 
risk factors of environment and productions that, 
undoubtedly, will lay down in a basis of creation of 
regional programs on decrease in level of disease.

The work is submitted to the Scientifi c Inter-
national Conference «Priorities in science, technol-
ogy and engineering», Egypt (Sharm el-Sheikh), 
20-27 November 2011, came to the editorial offi ce 
on 01.12.2011.
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The article discusses the ontology of linguo-
poetics and its methods, emphasizing the idea that 
linguopoetics today is not merely a combination of 
linguostylistics and literary criticism but a philo-
logical discipline in its own right. It also shows 
the advantages of using the methods elaborated by 
A.A. Lipgart and his disciples.

«Linguopoetics is a branch of philology that 
studies stylistically marked linguistic units used 
in a text of verbal art in terms of their functions 
and relative value in rendering the artistic content 
and creating aesthetic effect» (Lipgart 1996: 23). 
Stylistically marked linguistic units are linguistic 
units that fulfi ll the function of impact, or the aes-
thetic function – one of the three main functions 
of language according to V.V. Vinogradov’s classi-
fi cation (Vinogradov 1968: 6). V.V. Vinogradov’s 
theory has been elaborated further by A.A. Lipgart 
who explains in one of his articles the distinction 
between these functions in the following way. The 
communicative function is «observed in the situa-
tions of the «non-specialized» and «non-artistic» 
communication and is associated with the notion 
of linguistic norm. /…/the intellective function is 
performed in situations of «specialized» commu-
nication and is characterized by a more restrict-
ed use of linguistic elements, while the aesthetic 
function/…/ is connected with «artistic» commu-
nication and with linguistic units displaying their 
metaphorical potential to the utmost, one way or 
another violating or playing upon the norm» (Lip-
gart 1997: 6).

The theory of linguopoetics developed by 
A.A. Lipgart and his disciples is in fact a consistent 
evolution of the ideas of outstanding Russian philol-
ogists: V.V. Vinogradov, G.O. Vinokur, V.P. Grigor-
jev, R.A. Budagov, O.S. Akhmanova and V.J. Za-
dornova. It has as well incorporated some of the 
ideas of the Prague Linguistic Circle. A.A. Lipgart 
defi nes linguopoetics as a full-fl edged philological 
discipline that has its own aims and object of study. 
This implies that it also has its own methods of re-
search. These methods have been elaborated and ef-
fectively applied by A.A. Lipgart and his disciples 
(Lipgart 1994, Lipgart 1996, Lipgart 1997, Lipgart, 
Garkavenko 2001, Kirtaeva 2001, Shmul 2001, 
Murashkina 2004, Karpova 2009) and include the 
linguopoetics of an artistic device, linguopoetic 
confrontation, linguopoetic stratifi cation, and the 
linguopoetics of narrative types. 

The linguopoetics of an artistic device is a typo-
logical study which discovers invariant linguopoet-
ic properties of this or that artistic, or poetic, device. 
For this kind of linguopoetic research to be carried 
out, the device should be a linguistic unit fulfi lling 
the function of impact and it should be used regular-
ly in a fairly large number of texts. The linguopoetic 
study of connotative attributive word-combinations 
in Shakespeare’s dramas conducted by A.A. Lipgart 
(Lipgart 1996: 179-263) established the categories 
of linguopoetic function and linguopoetic value – 
the two basic categories of linguopoetics which 
help to assess the contribution of this or that artistic 
device to creating aesthetic effect.

Linguopoetic value is the extent to which the 
semantic and metasemiotic potential of a stylisti-
cally marked linguistic unit is realized in the given 
context. The category of linguopoetic value is con-
stituted by three categorial forms – automatization, 
linguopoetically valid use, and foregrounding. The 
linguopoetic function is the role that the given sty-
listically marked element plays in creating the aes-
thetic effect that the text produces upon the reader. 
The category of linguopoetic function is also consti-
tuted by the opposition of three categorial forms – 
the expressive, the gnomic and the associative lin-
guopoetic functions. The linguopoetic function of 
a stylistically marked linguistic unit depends on its 
linguopoetic value and on the type of context (nar-
rative or non-narrative) in which it is used (Lipgart 
2006: 23-24). The categories of linguopoetic value 
and linguopoetic function being established, the 
role of stylistically marked linguistic units in creat-
ing the aesthetic effect can be assessed more objec-
tively and not in a form of subjective impressions.

Linguopoetic confrontation is carried out for 
the purpose of determining the relative value of 
stylistically marked linguistic elements used in the 
texts under analysis. The method is based on com-
paring two or more literary texts which are similar 
in terms of their content and formal, functional-sty-
listic characteristics (Lipgart 1996: 273-274).

Linguopoetic stratifi cation aims at singling out 
different thematic-stylistic strata in a literary text and 
thereby reveals linguopoetic complexity of the text 
as a whole. The given method can be applied only to 
those texts which are characterized by both thematic 
and stylistic heterogeneity (Lipgart 1996: 421-489).

The linguopoetics of narrative types combines 
the principles of confrontational and typological 
research and is based on the theory of narrative 
types (Karpova 2009: 7). Narrative types can be 
understood as means of rendering this or that ar-
tistic content. They differ in terms of their notional 
characteristics, and this difference is refl ected in 
their linguistic properties: namely, in the choice of 
stylistically marked linguistic units and in the ex-
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tent to which their linguopoetic potential is realized 
(Murashkina 2004: 68).

A.A. Lipgart has also established correlation 
between linguopoetics and linguostylistics on the 
one hand and between linguopoetics and literary 
criticism on the other as different (though close-
ly related) branches of philology (Lipgart 2006: 
35-109). A linguostylistic analysis aims at differen-
tiating between stylistically marked and stylistically 
unmarked elements in a text (not necessarily a liter-
ary one). Linguopoetic analysis can be applied to 
literary texts only, and to those literary texts which 
contain stylistically marked linguistic elements. 
Literary criticism largely discusses the content of 
a literary text. A linguopoetic analysis presupposes 
the study of a literary text as a unity of artistic con-
tent and its formal linguistic expression. It is based 
on the results of the linguostylistic analysis and may 
take into consideration achievements in the fi eld 
of literary criticism. However, these three should 
not be confused. Nor should linguopoetics be ap-
proached as a mere «combination» of linguostylis-
tics and literary criticism, for such an approach does 
not seem to contribute much to the development of 
linguopoetics and most regrettably affects the re-
sults of investigation.

Thus, for example, research conducted by 
E.B. Borisova (Borisova 2010), though claiming 
to be linguopoetic, in fact, lacks even a proper lin-
guostylistic, let alone linguopoetic, analysis. Thus, 
talking about the image of nature in «Death of a 
Hero» by R. Aldington, Y.B. Borisova discusses the 
content of Aldington’s descriptions of nature and 
comes to the conclusion that the image of nature in 
the novel is presented mainly in the form of lyrical 
digressions which aim at highlighting the contrast 
between a fragile beauty of nature and the devastat-
ing impact of war. However, from a truly linguopo-
etic point of view, those «lyrical digressions» are 
actually comprised of passages belonging to differ-
ent narrative types – description and volition – the 
choice and functioning of stylistically marked lin-
guistic units being different in these two types of 
context:

«The lilacs had just unfolded their pale hearts, 
showing the slim stalk of closed buds which would 
break open later in a foam of white and blue blos-
soms. Underfoot was the stouter green of wild 
plants, spread out like an evening sky of verdure 
for the thick-clustered constellation of fl owers/…/

English spring fl owers! What an answer to our 
ridiculous «cosmic woe», how salutary, what a soft 
reproach to bitterness and avarice and despair, what 
balm to hurt minds! When the inevitable ‘fuit Ilium’ 
resounds mournfully over London among the ap-
palling crash of huge bombs and foul reek of deadly 
gases while the planes roar overhead, will the con-
queror think regretfully and tenderly of fl owers and 
poets?» (Aldington 1985: 135-136)

The fi rst passage belongs to the narrative type 
of description. It contains stylistically marked long-
ish postpositional attributes expressed by participial 
constructions, a comparison («like an evening sky of 
verdure») and metaphors («the thick-clustered con-
stellation of fl owers», «an evening sky of verdure»). 
Postpositional attributes are linguopoetically valid 
and fulfi ll the expressive linguopoetic function in the 
context of description (i.e. they add to the expressiv-
ity of the text). The stylistically marked linguistic 
units within the comparison and metaphors appear 
to be interconnected: the noun «sky» develops asso-
ciations with «constellation», thus these stylistically 
marked elements are foregrounded and perform the 
gnomic linguopoetic function in the context of de-
scription creating an image of fl owers against the 
background of green plants which look like a con-
stellation of stars in the sky.

The second passage belongs to the narrative 
type of volition and does not contain longish post-
positional attributes. However, it abounds in sty-
listically marked syntactic units: exclamations, the 
uses of anaphora, synonymic condensation, syntac-
tic parallelism, and it contains a rhetorical question. 
Here we can also fi nd automatically used connota-
tive attributive word-combinations. All these sty-
listically marked elements perform the expressive 
linguopoetic function, adding a certain rhetorical 
colouring and enhancing the author’s idea of the 
cruelty of war.

Thus, by applying the categories of linguopoet-
ics we manage to reveal the contribution of stylisti-
cally marked linguistic units to creating the particu-
lar aesthetic effect: the alternation of narrative types 
differing in the type of content and in the choice and 
use of stylistically marked linguistic units helps to 
draw the reader’s attention to a sharp contrast be-
tween the enchanting beauty of nature and the hor-
rible effects of war.

It was the understanding of the categorial na-
ture of linguopoetic value and linguopoetic func-
tion, the precise defi nition of these notions, the 
introduction of the relevant terminology and the 
elaboration of the methods of linguopoetic re-
search carried out by A.A. Lipgart that contributed 
greatly to the development of linguopoetics as a 
scholarly discipline – in fact, its foundation as a 
scholarly discipline – which has its own object 
of study, methods of research adequate to its na-
ture, its own notional apparatus and terminology. 
A scholarly (or scientifi c) discipline in any sphere 
of knowledge differs from purely practical under-
standing and everyday speculations on this or that 
subject in that it has its own object of study, meth-
ods of research, notional apparatus and terminol-
ogy. Applying the adequate methods of research 
with the use of the appropriate notional apparatus 
and terminology ensures the objective character of 
the achieved results.
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