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This study investigates the transient magnetohydrodynamic (MHD) flow of Walter's-B viscoelastic fluid over a vertical porous plate
within a porous medium, incorporating the effects of radiation and chemical processes. The nonlinear governing equations for the
flow are solved using a closed-loop method, yielding detailed numerical solutions for velocity, temperature, and concentration
profiles. The results indicate that velocity decreases with increasing permeability (K), Schmidt number (Sc), radiation parameter (R),
and magnetic field strength (M), while it increases with higher Prandtl number (Pr), permeability (K), and time (t). Temperature
decreases with increasing radiation but rises with higher Prandtl number and time. Similarly, concentration decreases with higher
permeability and Schmidt number but increases with time. Notably, an increase in the Brownian motion parameter enhances heat and
momentum transfer, resulting in thicker velocity and thermal boundary layers. This research has practical applications in various
fields, including blood oxygenators, chemical reactors, and polymer processing industries. The study's novelty lies in its
comprehensive integration of radiation, chemical processes, and MHD effects in analyzing viscoelastic fluid flows — a topic that
remains underexplored in the literature. Future research could focus on optimizing MHD Walter's-B viscoelastic flow systems,
particularly by examining the effects of magnetic field strength and viscoelastic parameters on flow behavior.
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1. INTRODUCTION

A growing number of mathematicians have recently taken an interest in boundary layer flow due to its applications
in studying mass and heat transfer phenomena. This interest is motivated by the wide range of applications in various
domains, including blood oxygenators, mixing mechanisms, dissolution processes, milk processing, and polymer
processing within manufacturing industries. Non-Newtonian fluids are analyzed using a variety of viscoelastic fluid
models, such as the Rivlin-Erickson, Maxwell, Walter's-B, micropolar fluids, and second- and third-grade viscoelastic
fluids. The boundary layer problem was initially studied by Sakiadis [1, 2], who assumed a constant velocity for the
bounding surface. Applications of the boundary layer deportation problem in absorbent materials include geothermal
reservoirs and hydroelectric extraction. Crane [3] provided a solution for Newtonian fluid flow over an elastic sheet
stretched proportionally to its distance from the origin. Soundalgekar and Wavre [4] investigated unstable free mass
transfer and convection through infinite vertical porous plates in a vacuum. Ramana et al. [5] analyzed unsteady free
Casson fluid transmission over a semi-infinite vertical porous plate, considering thermal radiation, Soret and Dufour
effects, and MHD numerical solutions. Naga Santoshi et al. [6] analysis of MHD Slip Flow of Upper-Convected Casson
and Maxwell Nanofluids Over a Porous Stretched Sheet: Effects on Heat and Mass Transfer. Hiremath and Patil [7]
studied the effects of free displacement in oscillatory flow through a permeable medium with horizontal and vertical
boundaries controlling temperature. Subhashini et al. [8] evaluated the effect of diffusion on flow through a vertical
porous plate. Veera et al. [9] examined the impact of thermal radiation and viscous dissipation on Cattaneo—Christov
heat flux models for electrically conducting Casson-Carreau nanofluid flows. Nandhini et al. [10] analysed Effect of
chemical reaction and radiation absorption on MHD Casson fluid over an exponentially stretching sheet with slip
conditions: ethanol as solvent. Nield and Bejan [11] provided a comprehensive review of heat transfer in porous media.
Sajid and Hayat [12] applied the homotopy analysis method to investigate the effects of radiation on mixed convection
flow over an exponentially stretched sheet. Dash et al. [13] examined unsteady free convection magnetohydrodynamic
(MHD) flow in porous media of rotating systems, particularly focusing on pulsating heat and mass transfer while
ignoring MHD effects. Subsequently. Irshad et al. [14] studied natural convection simulation of Prabhakar-like
fractional Maxwell fluid flowing on inclined plane with generalized thermal flux. Anwar Beg et al. [15] found
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computational solutions for free convection at the interface, incorporating the Dufour and Soret effects. This study
investigates the numerical behavior of MHD Casson fluid flow with variable properties over an inclined porous
stretching sheet, emphasizing the impact of MHD effects on non-Newtonian Casson fluid flow. The analysis employs
the Cattaneo—Christov heat flux model to study heat and mass transport in a Casson nanofluid over an accelerating
penetrable plate while also examining the effects of thermal radiation on fluid flow dynamics [16-22]. We investigated
the magnetohydrodynamic (MHD) numerical solutions for Casson fluid flow over inclined porous elongated sheets with
varying properties. Additionally, the research paper "Radiation and Dufour Effects in Unsteady Magnetohydrodynamic
Mixed Convective Flow Over an Accelerating Vertical Wavy Plate with Variable Temperature and Mass Diffusion" has
made a significant contribution to this field. Abobasari et al. [23] analyzed the entropy generation in unsteady MHD
flow over permeable elastic surfaces in nanofluids. Karnati and GVRR [24] Analyses of the Impact of Melting on MHD
Casson Fluid Flow Past a Stretching Sheet in a Porous Medium with Radiation. Benazir et al. [25] examined the
instability of MHD Casson fluids in vertical cones and plates, considering the effects of inhomogeneous heat sources
and sinks. Reddy et al. [26] investigated the melting effects of MHD Casson fluid flow over a long plate in porous
media, incorporating electrical effects. G. V. R. et al. [27] analyzed the Soret-Dufour mechanisms and thermal radiation
effects on magnetized SWCNT/MWCNT nanofluid in convective transport and solutal stratification. Reddy et al. [28]
studied heat and mass transfer in MHD flow of SWCNT and graphene nanoparticle suspensions in Casson fluid.
Karnati et al. [29] analyzed unsteady MHD Walter’s-B viscoelastic flow past a vertical porous plate. Yaragani et al.
[30] examined heat and mass transfer effects on MHD mixed convective flow over a vertical porous surface in the
presence of Ohmic heating and viscous dissipation. Gurrampati [31] investigated thermal radiation effects on MHD
Casson and Maxwell nanofluids over a porous stretching surface. Devi and Srinivas [32] studied the two-layered
immiscible flow of a viscoelastic liquid in a vertical porous channel, considering the Hall current, thermal radiation, and
chemical reactions. This study focuses on the kinetics of unsteady magnetohydrodynamic Walter’s-B viscoelastic flow
over a vertically porous plate within a porous medium, incorporating the effects of radiation and chemical processes. By
employing closed analytical techniques, the dimensionless partial differential equations governing the flow field are
solved. Numerical solutions facilitate a comprehensive analysis of the velocity, temperature, and concentration profiles,
which are examined both qualitatively and graphically to provide deeper insights into the system's behavior. One of the
primary gaps in existing research is the interplay between radiation, chemical processes, and MHD Walter’s-B
viscoelastic flow in porous media. While viscoelastic fluids and MHD flows have been studied independently, their
combined effects, particularly under the influence of radiation and chemical interactions, have received limited
attention. This work addresses this gap by providing a detailed analysis of flow dynamics over a vertically porous plate.
The study solves the dimensionless partial differential equations driving the system using closed analytical methods,
aiming to enhance the understanding of temperature, velocity, and concentration profiles and their influence on flow
behavior.

2. PROBLEM STATEMENT AND BASIC EQUATIONS

A fluid exhibiting viscoelastic characteristics, which is incompressible and capable of conducting electricity, is
moving within an unstable magnetohydrodynamic environment. The flow of a Casson fluid over an infinitely tall
vertical porous plate, which starts abruptly, undergoes changes in temperature and mass diffusion while being
influenced by thermal radiation. The plate is surrounded by porous media with the X-axis directed towards the plate and
the Y-axis perpendicular.

At outset, the fluid and plate have same concentration, denoted as C,,, and temperature T,,. The plate begins
moving in the X-direction at time t is zero, with a constant velocity U, . A transverse magnetic induction B, - applied
upright to the direction of flow. Due to the small magnetic Reynolds number and the characteristics of the transverse
magnetic field, the induced magnetic fields are deemed insignificant. The concentration of the fluid decreases
exponentially, considering a first-order chemical reaction. Because the system extends infinitely in the other direction,
the flow variables depend solely on x and y (34).
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Figure A. Flow geometry of the model
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The characteristics of the Casson fluid are:

2 y“+i e, T>T
B \/E i c

7, = : (1)
. D
2[u3 +—]eﬁ, T,

Where ,U;,ﬂ' =e¢e, 7,7, p, be the Non-Newtonian fluid dynamic viscosity, the rate of deformation at the (i, j )th

> s
component, The yield stress of the fluid, the critical value of 7, and the rate of deformation are considered as separate
components.

The governing equations for the boundary layer, taking into account Boussinesq's approximation and the
assumptions indicated above, can be expressed as follows (33):
Equation of continuity:

Bv* = 0= v*=—y,(constant) . 2)
y

Equation of momentum:

1 82u* 831,{*
I+ o~ Ao+ 8B (T T,
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oy oBw" wvu' ' ®
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Energy formula:
2
pC, O 9T | 9L _ 94, )
ot dy ay - dy
Equation of mass transfer continuity:
. : D, 9
aC ac:DaC—kr(C—Cw)Jr 0T 5)

T

—+v -
ot dy dy

where the coefficient of mass transfer is f,., the volumetric coefficient of thermal expansion is £, , the Casson fluid
parameter is [3, and the gravitational acceleration is represented by g .

This equation p describes the relationship between several variables, including fluid density (D ), magnetic
induction ( B, ), radiative heat flow (¢, ) in the y-direction, mass diffusion coefficient (D ), constant chemical reaction

rate ( Kr ), and porous medium permeability (K" ). The fluid's electrical conductivity is denoted by Sigma. " T " stands
for the temperature in dimensions. The specific temperature at constant pressure is shown accordingly as C,.

thermal conductivity of liquids as &, and the viscoelasticity parameter as 4 Walter's-B.
The suitable limits to the boundary include

£<0u =0,T=T7.,C=C. Yy

£>0u =uy,v' =—v,,T =T, +(T, -T.)e"

p * (©)
C =C_+(C,—-C)e" Aty =0
U =0T —o00,C —>o0, y —>oo,
V2
where, 4=->,T, and C, are respectively, the place's concentration and temperature.
14
The radiative heat flux ¢, , by using the Rosseland approximation for radiation, can be written as (Alao et al. [33]):
40 oT*
4. =—5— (N

3k, oy
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where k, and o stand for a constant absorbance coefficient and the Stefan Boltzmann equation, respectively. It is

considered that 7™ the temperature contrast in the flow is small adequately that it can be expressed as a function of
temperature, by neglecting the higher order terms and expansions in the Taylor series about 7"

T*=47’T -3T¢ ®)
Using equations (7) and (8) in (4), we get

oT . .aT _ k 9T  160T> 9T

- +v - = ) + *) (9)
ot dy  pC, dy 3kpC, dy
To obtain a dimensionless equation, the following dimensionless quantities must be included:
’ ’ v, T-T, C-C
u:u_,y:yvo,t: vo,ez °°, = °°,
u, v v T -T, C,-C,
B; K ; (C, - T,-T
m=98Y g WK o PO M G, Ve8P (C.C) ;. vePT.-T.) (10)
PV, v k UV, UV,
40T’
Kr="V g4k gV
Vv, kk D

Magnetic term(M), Thermal Grashof(Gr), Mass Grashof(Gm), Permability(K), Radiation term(R), Prandtl(Pr),
viscoelastic parameters (I'), Brownian motion term(Nb), Thermophoresis term(Nt) , Schmidt (Sc), Chemical reaction

(Kr). The engineering quantities of interest are Sherwood number (Sh), Skin friction coefficient (C f)and Nussell

number (Nu).

The non-dimensional forms of equations (3), (4), and (9) are obtained by virtue of equation (10).

o

du au_[l ljazu o*u
B

1
— T ——+Gr0+GmC—-(M +— 11
o L aytar TOrOHamC- (M (b

2
8_6’_8_€:L(1+ﬁj8 4 (12)
ot dy Pr 3 )y’
2 2
oC_AC_ 1% . NPT _, -

———=————KrCt+——=
ot dy Scady Nb dy
In non-dimensional form, the appropriate beginning and boundary conditions are:

(<0 u=0,0=0,C=0 Vy
t>0 u=1,0=¢,C=¢" aty=0 (14)
u=0,u >0,C—>0,y >0

Solution of the problem
To simplify the operation of the partial deferential equation given above,
We can use the inequality to express the speed, temperature as follows:

u(y,0) =uy(y)e” 5)
0(y.1) = 6,(y)e” (16)

C(y,t) =Cy(y)e™ (17)
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Definitions and Physical Interpretations

Definition

Unit

Complex Nature

Physical Interpretation

u(y, t) Represents the fluid m/s (meters per Generally a Describes how the velocity of
(Velocity velocity at a given second). complex quantity the fluid varies both in the
Profile) position y and time t. due to the spatial (y) and temporal (t)
exponential term dimensions.
involving i. The real
part u represents the
physical velocity.
uo(y) Represents the spatially | m/s. Can be real or Describes the variation of the
(Amplitude of dependent amplitude of complex, depending | velocity amplitude as a
Velocity Profile) | the velocity on the problem function of position y, without
context. considering time dependence.
0(y,t) Represents the Depends on the Complex quantity Describes how the field
temperature field or physical quantity; | due to the (temperature, concentration,
another scalar field for temperature, exponential term. etc.) varies in space and time,
(such as concentration) | it's typically with oscillatory behavior
as a function of space Kelvin (K) or introduced by the term.
(y) and time (t). Celsius (°C).
Bo(y) Represents the Depends on the It can be complex if | Defines the spatial variation of
amplitude of the field as | physical quantity; | the system the field's amplitude, serving as
a function of the spatial | for temperature, introduces phase the base profile modulated by
coordinate y. it's typically shifts spatially. time.
Kelvin (K) or
Celsius (°C).
C(y, t) Represents the quantity | Depends on the This is a complex Describes the variation of the
(Concentration of interest (e.g., context (e.g., quantity because it property over space and time.
or Property chemical concentration, | mol/m? for involves, which The imaginary part (if
of Interest) temperature, or similar concentration). introduces a considered) can represent
scalar property) as a complex phase. oscillatory components such as
function of spatial wave behavior.
coordinate y and time t.
Co Represents the spatially | Depends on the Real or complex, Provides the baseline or initial
(Amplitude dependent amplitude or | context (e.g., depending on profile of the property in the
Function) initial distribution of the | mol/m? for whether the initial spatial domain y.
property CC at t=0. concentration). distribution has a
phase component.
elot Exponential term Dimensionless. Complex quantity, Describes periodic temporal
(Exponential representing the as it includes both behavior, with ® as the angular
Oscillatory oscillatory nature of the real and imaginary frequency of oscillation.
Term) field with time, where ii parts when
is the imaginary unit expanded:
@i=-1). el®=cos(mt)+isin(wt
o (Angular The angular frequency | rad/s (radians per Real. Determines the rate of
Frequency) of the oscillations, second). oscillation in the flow. A
representing how higher ® implies more rapid
quickly the velocity oscillations.
oscillates with time.
y (Spatial The spatial coordinate meters. Real. Describes the position within
Coordinate) perpendicular to the the flow field where the
flow direction, where velocity is measured.
the velocity is
evaluated.
t (Time) Represents the temporal | sec. Real. Tracks the progression of

evolution of the system.

oscillations or flow changes
over time.

We get the following by replacing Eqns (15), (16),
and (17) in Eqns (11), (12), and (13).

[1+%—iwrjug+ug —kyuy +[Gré, + GmC,]cosar =0

k6, +6, —iaw6, =0

(18)

19)
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Cy+8cCy —(Kr+iw)C, +Fb0° =0 (20)

In this case, the primes signify the differential about Y - axis.
The equivalent conditions are expressed as:

1<0,u,=0,6,=0,C,=0 Yy
1>0, uy=e™ g,=e"", C,=e"" at  y=0 1)

t>0, u,—>0, 6 -0, ¢ —0 as y—eo

Equations (18) to (20) contain the parameters leading to the boundary (21) and are given by:

1) = (1= (4 + 4 ) )™ )& +(Ae™ + e ) (22)
6, (y)=e"m (23)
CO (y) — e(l—iw)t—m,y (24)

Given the aforementioned solutions, the boundary layer's Velocity, Temperature, and Concentration distributions
become

u(y,t) = [(1 —(A4+4,)e e + (Ale'msy +A,e™ )e‘ ] (25)
6(y,t)=e""" (26)
C(y,ry=e"™" 27)

Mass flux, local surface heat transfer, and local wall shear stress are three critical physical parameters, and
accurately computing them has become increasingly important. Local wall shear stress, commonly referred to as skin
friction, can be determined from the velocity field within the boundary layer.
which is currently known as by

ou ‘ ‘
C, =($jyo =|:((Al +4,)e —l)m5 —(myA +mA,)e ]

Following this, we have a look at the non-dimensional expression of the heat transfer rate from the temperature field:

Nu = —(a—aj =me'
dy -0

Now, we will analyse the rate at which heat is transferred from the temperature field. This rate is expressed in a

non-dimensional, as seen below:
Sh = _(8_CJ =me
N ),

RESULTS AND DISCUSSION

This work investigates the interplay of electrical and chemical interactions in studying the MHD Walter's-B
viscoelastic instability in vertical voids within porous media. The solutions are analysed based on parameters such as
concentration, velocity, and temperature, while other parameters are held constant. The results are presented in Figures 1 to
15, illustrating the effects of various parameters on wall velocity, temperature, and concentration distributions. We
considered flow over an infinite vertical plate of finite length. Consequently, the problem is solved within a finite
boundary. In the graphical analysis, the y-axis ranges from 0 to 4, and as y approaches 5, the concentration, temperature,
and velocity values asymptotically approach zero. This validates the consideration of finite length for the analysis. The
study utilizes the following default parameter values: Gm=3.0, Gr=3, K=0, R=2, Pr=0, t=0, Sc=0, ©=1, and M=5.
Additionally, we incorporated inclination, radiation, time and temperature parameters into the analysis.

The results, summarized in the figures, provide a comprehensive understanding of how various factors influence
the temperature, velocity, and concentration distributions in MHD Walter's-B viscoelastic flow. A detailed analysis is as
follows from figures. Figures 1 and 2: These figures show the effects of media and concentration distributions under the
influence of external factors. Both curves decrease with increasing antibody concentration, highlighting the significant
role of antibodies in mediating the flow.
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Figure 1. Speed outline for numerous Kr values

o
©

o
o

Concentration

Kr=1,23,4
04

02fF

Figure 2. Contour of concentration for varying Kr values

Figure 3: This figure illustrates the impact of the Schmidt number (Sc) on the concentration distribution. Figure 4:
It demonstrates how the Schmidt number affects buoyancy-driven flow. As the Schmidt number increases, the
concentration buoyancy decreases, leading to reduced velocity and concentration profiles. Figures 5 and 6: These
figures depict the temperature profiles under different electric field strengths. Thermal energy coupling increases,
causing a reduction in temperature and velocity near the thermal boundary layer.
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Figure 3. Profiles of Velocity for various Sc values
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Figures 7 and 8: These figures reveal the influence of the Prandtl number (Pr) on temperature and velocity

distributions, respectively. Higher Pr values lead to a reduction in flow velocity and thermal diffusion rates.
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Figure 7. Speed profiles for various Pr values
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Figure 8. Temperature profiles for various Pr values
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Figure 9: This figure highlights the effect of increasing viscoelastic parameters (I') on velocity distribution,

resulting in a flatter velocity profile. Figure 10: This figure examines the effect of permeability (K) on flow. Increased
permeability enhances the velocity of the boundary layer while reducing the resistance within the porous medium.
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Figure 9. Velocity profiles with varying I values Figure 10. Velocity profiles with varying K

Figure 11: It shows the impact of the magnetic field strength (M) on velocity. A stronger magnetic field reduces

velocity due to increased electromagnetic damping. Figures 12, 13, and 14: These figures illustrate the influence of time
(t) on concentration, velocity, and temperature profiles, respectively. All three profiles increase over time, reflecting the
system's evolving behaviour.
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Figure 11. Velocity profiles for various M values Figure 12. Velocity profiles for various time (t) values
16 T T T T T T T T T 1.6 T T T T T T T
[
141 14
12 12
o s T
£ 5 -
E-OS gOB t=0.1,0.2,0.3,0.4
£ 2
@ 0.6 Q
t=0.1,0.2,0.3, 0.4 O 06
0.4
0.4
0.2
0.2
0 — -
. : . . . 0 N
0 0.5 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 3.5 4
y y
Figure 13. Temperature profiles over various time intervals (t) Figure 14. Profiles of concentration for various time values (t)
CONCLUSIONS

This study provides a comprehensive numerical simulation of viscoelastic magneto hydrodynamic (MHD) flow along

a vertical plate, using the Walter’s-B model to analyze the influence of electrical and chemical interactions. The results are
interpreted from a physical perspective, offering insights with potential engineering applications. Key findings include:
»  Velocity Dynamics:

Decrease in Velocity: The velocity of the fluid decreases with increasing values of the chemical reaction
parameter (Kr), Schmidt number (Sc), radiation parameter (R), and magnetic field parameter (M). This implies that
higher chemical reaction rates, stronger magnetic fields, or greater diffusivity of the solute reduce fluid motion.
Engineering systems can exploit these effects to regulate flow speed in applications such as chemical reactors and
cooling systems.

Increase in Velocity: Velocity increases with higher values of the Prandtl number (Pr), permeability parameter
(K), and time (t). These results highlight the potential to enhance flow velocity by modifying thermal properties or
adjusting permeability in porous materials, which is critical in optimizing filtration systems and thermal insulation
designs.
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» Temperature Behavior:

e  Decrease in Temperature: The temperature decreases as the radiation parameter (R) rises, suggesting that
stronger radiative heat transfer dissipates thermal energy effectively. This is beneficial in applications like radiative
cooling technologies.

e Increase in Temperature: An increase in the Prandtl number (Pr) and time (t) leads to a rise in temperature. This
highlights the importance of thermal diffusivity and time-dependent heat transfer in systems requiring precise
thermal regulation.

» Concentration Variations:

e Decrease in Concentration: Concentration levels decrease with higher values of the chemical reaction parameter
(Kr) and Schmidt number (Sc). These findings can be leveraged to control solute transport in processes such as
pollutant dispersion or chemical separation.

e Increase in Concentration: Concentration increases with time (t), emphasizing the role of prolonged processes in
enhancing solute distribution, relevant for long-duration mixing or diffusion-controlled reactions.

e Impact of Brownian Motion: An increase in the Brownian motion parameter enhances both temperature and
velocity profiles, improving heat and momentum transfer. This effect also thickens the velocity and thermal
boundary layers, which is advantageous for applications requiring enhanced energy dissipation or thermal
buffering.

Engineering Applications: These findings have significant implications for optimizing industrial systems involving
MHD viscoelastic flows, such as:

e Heat and Mass Transfer Systems: Understanding the interplay between parameters like Pr, Sc, and R allows for
better design of heat exchangers and chemical reactors.

e  Magnetically Controlled Flows: The effect of the magnetic field parameter (M) on velocity provides a pathway
to tailor flow profiles in electromagnetic pumps and magnetic drug delivery systems.

e  Filtration and Separation Technologies: Insights into the concentration dynamics under varying Sc and Kr
values can improve the efficiency of separation processes in chemical engineering.

e Thermal Insulation and Cooling: Leveraging radiative heat transfer (R) effects can enhance the performance of
cooling and insulation systems.

Future Directions: Future studies could delve into the relationship between antibody concentration and other fluid
dynamics parameters, especially in the context of heat and mass transfer rates. Additionally, exploring the effects of
varying magnetic field intensities and viscoelastic parameters on complex flow patterns may provide deeper insights
into optimizing MHD Walter's-B viscoelastic flow systems for practical engineering applications.

Nomenclature
g Acceleration due to gravity (unit: m's2)
Kr Dimensional chemical reaction component
C Fluid concentration (unit: kg-m™3)
T Fluid temperature (unit: K)
D Mass diffusivity (unit: m?s!)
Cp Specific heat at constant pressure (unit: J-kg 'K™")
u* Velocity component along x* (unit: m-s™")
Greek symbols
p Density at a distance from the plate (unit: kg:-m ™)
6 Dimensionless fluid temperature
17 Dimensionless species concentration
p fluid density (unit: kg- m3)
v kinematic viscosity (unit: m*>s™")
k Thermal conductivity (unit: W-m K™
BC Expansion of concentration coefficient (unit: K1)
BT Thermal expansion coefficient (unit: K™")
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HECTAIIOHAPHUM B’SI3KOIPYKHUI MI'JI IOTIK WALTERS-B PIZIUHU YEPE3 BEPTUKAJILHY ITOPUCTY
IJIACTHUHY 3 XIMIYHUMHU PEAKIISIMUA
Kapnari Bipa Peani?, I. Paginapanar Peani®, K. Ixxanci Pauic, Alissiannarapi Wlpinisacyay?, lynana Banamxki Ipakam®
“Kageopa mamemamuxu, Texuiunui kamnyc lncmumymy I ypy Hanaxa, Panea Peooi (Dt) -501506, Tenaneana, Indis
bTexnonoiunuil incmumym MLR, [anoiean, Xaiioepabao -500043, Tenaneana, Inois
‘Kagheopa inoicenepii 0ns nepuiokypcruxie, Inoicenepruil koneooic Jlaxkipeooi bani Pedoi,

JLB. Peooi Hazap, Minasapam - 521230, Anoxpa-Ilpadews, nois
Kaghedpa inocenepnoi mamemamuxu, Oceimuiti pono Konepy Jlakwmai,
Ipin-@inoc, Baooecsapam, ['yumyp - 522302, Anoxpa-Ilpadews, Inois

*Kageopa mamemamuxu, Ynieepcumem Aodimos, Cypamnaiem - 533437, Anoxpa-Ilpaoew, Inois
VY poboti mocmimkyerbess mnepexigHuit MarHitorimpomunHamidauii  (MI'D) mnoTik B’s3kompykHoi pimman  Walter's-B  Hapg
BEPTUKAIBHOIO MOPHUCTOI0 IIACTHHOIO B MOPHCTOMY CEPEIOBHILI, 1[0 BKJIFOYAE BIUIMB pajiamii Ta XiMi4YHHX mporeciB. HemiHiiHi
KepyIoUi piBHSIHHSA [UIS MMOTOKY PO3B’S3YIOTHCS 32 JOIIOMOTOI0 METOY 3aMKHYTOTO IIMKILY, IO /A€ AETalbHI YUCEIbHI PIICHHS IS
npodimiB MIBHAKOCTI, TEMIEpaTypu Ta KOHIEHTpawil. Pe3ynbTaTé MOKa3yloTh, IO MIBHAKICTH 3MEHIIYETHCS 31 301IBIICHHIM
nporukHocTi (K), uncna Ilminra (Sc), mapamerpa BunpominioBaHHS (R) i HampykeHocTi marHiTHOro moist (M), Toxi sk BOHa
30imbIIyeThCs 31 30UTbIeHHsIM yncna [Ipanarns (Pr), mponmknocti (K) i wacy (t). Temmepatypa 3HIXKYyeTbes 31 301IBIICHHIM
pamiamii, ame miABUILYeThCS 31 30imbmeHHAM uucia [lpanamis Ta wacy. [lomiOHMM YMHOM KOHIEHTpAIlis 3MEHIIYETHCS 3
MiIBUIICHHSM MPOHUKHOCTI Ta uyncna LIminra, ane 30inburyerses 3 yacom. [IpuMiTHO, 110 301IbIICHHS TapaMeTpa OpOyHiIBCHKOTO
PyXy HMOCHJIIOE Mepeiauy TeIuia Ta iMIyJIbCy, IO MIPU3BOANUTD 0 OLIBII TOBCTHX LIBUAKICHHX i TEIUIOBUX NPHKOPAOHHKX IIapiB. e
JNOCITI/UKEHHST Ma€ MpaKkTHYHE 3aCTOCYBaHHS B PpI3HHX Trajy3sX, BKIIOYal0OYM OKCHICHATOPH KpPOBi, XiMiuHI peakTopu Ta
MIPOMHUCIIOBICTD TepepoOku mosiMepiB. HoBHU3HA AOCTiIKEHHS MOJSArae B KOMIUIEKCHIM iHTerpamii BHIPOMiHIOBAHHS, XiMi4HUX
mporeciB i epexrie MI'/] B aHaii3i MOTOKIB B’ I3KOMPY>KHOI PIAMHH — TEMH, SIKa 3aJUIIAETHCS HEAOCTaTHRO BUBUCHOIO B JIITEPATYPI.
MaiibyTHi JOCITIKEHHST MOXYTh OyTH 30cepemkeHi Ha omrumizarii MI'JI-B’sronpyxHux cucrem Walter's-B motoky, 30kpema
LIUIIXOM BUBYCHHS BIUIMBY HAIPY)KEHOCTI MarHiTHOTO IOJIS Ta B S3KONPYKHUX apaMeTPiB HA MOBEIIHKY ITOTOKY.
Kuarouosi cinosa: MIJ/]; nosepxnese mepmsi; XiMiuna peaxyis, paoiayiini ma 6'a3K0npyjicHi 61ACMU80Cmi



