
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-63439-685-1 

XV International Scientific 
Conference on Chemistry and 
Chemical Engineering in XXI 
Century 2014 
 
 

Tomsk, Russia 
26-29 May 2014 

Dedicated to Professor L.P. Kulyov  
 
Procedia Chemistry Volume 10 

Editors: 
 
Korotkova Elena 
 

Zagoruiko Andrey 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© by Elsevier B.V. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2015) 
  
For permission requests, please contact Elsevier B.V. 
at the address below. 
  
Elsevier B.V. 
Radarweg 29 
Amsterdam 1043 NX 
The Netherlands 
 
 
Phone:  +31 20 485 3911 
Fax:  +31 20 485 2457 
 
http://www.elsevierpublishingsolutions.com/contact.asp 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

Preface .................................................................................................................................................................................... 1
 

 

Study of Shear Properties of Nanoparticle Suspensions..................................................................................................... 2
B. B. Damdinov, T. S. Dembelova, B. B. Badmaev, A. B. Tsyrenzhapova, D. N. Makarova, A. Pestryakov 

 

Multiobjective Optimization of Industrial Petroleum Processing Units Using Genetic Algorithms............................... 7
Stanislav Y. Ivanov, Ajay K. Ray 

 

Thermal Conversion of Heavy Oil Systems and Analysis of Structural Changes of their High 
Components with PMR Method ......................................................................................................................................... 15

G. C. Pevneva, A. K. Golovko, D. S. Korneev, A. I. Levashova 
 

Ultradispersed Hydrocarbon Synthesis Catalyst from CO and H2 Based on Electroexplosion of Iron 
Powder .................................................................................................................................................................................. 20

E. V. Popok, A. I. Levashova, N. V. Chekantsev, M. V. Kirgina, K. V. Rafegerst 
 

Engineering of Supported Nanomaterials ......................................................................................................................... 25
Karla Juárez-Moreno, Alexey Pestryakov, Vitalii Petranovskii 

 

Special Features of Chemical and Mineralogical Composition and Technological Properties of High-
ferriferous Wocheinite......................................................................................................................................................... 31

L. P. Govorova, A. Y. Tokareva, T. V. Vakalova, L. V. Maletina 
 

Study of Aqueous Chemical Forms of Silicon in Organic-rich Waters ........................................................................... 36
M. Kambalina, I. Mazurova, L. Skvortsova, N. Guseva, V. An 

 

The Use of Stripping Voltammetry for Lead Determination during Toxic Chemicals Detoxication by 
an Electrochemical Method ................................................................................................................................................ 43

N. Volgina Tatyana, E. Katyuhin Vladimir 
 

Determination of Gold by Stripping Voltammetry in Platinum Gold Ore Mineral Raw Materials on 
Grafite Electrode Modified by Bismuth............................................................................................................................. 47

E. N. Dyachenko, N. A. Kolpakova, U. A. Oskina 
 

Identification of Polymer Deposits in the High-pressure Recycling System of Low-density 
Polyethylene Production...................................................................................................................................................... 51

E. Mayer, E. Koval, A. Trofimova, A. Pestryakov 
 

Modeling of the Aniline with Nitrobenzene Reaction by PM6 Method........................................................................... 58
T. A. Klimova, V. V. Bochkarev, L. S. Soroka 

 

Determination of Total Antioxidant Content in Various Drinks by Amperometry ....................................................... 64
N. N. Sazhina, V. M. Misin, E. I. Korotkova, O. A. Voronova, E. V. Dorozhko 

 

Microbiological Quality Control of Probiotic Products.................................................................................................... 74
A. P. Astashkina, L. I. Khudyakova, Y. V. Kolbysheva 

 

Glutamate Concentration in the Serum of Patients with Schizophrenia ........................................................................ 80
S. A. Ivanova, A. S. Boyko, O. Yu. Fedorenko, N. M. Krotenko, A. V. Semke, N. A. Bokhan 

 

Adsorptive Voltammetry of 4-chlordehydromethyltestosterone ..................................................................................... 86
E. S. Moiseeva, A. M. Sheremetov, S. V. Nekhoroshev, G. B. Slepchenko 

 

Assessment of Phase Composition of Electrolytic Deposits by Stripping Voltammetry ................................................ 92
N. A. Kolpakova, A. A. Nesterov 

 

Polymethacrylate Colorimetric Sensor for Evaluation of Total Antioxidant Capacity ................................................. 97
Natalya A. Gavrilenko, Nadezhda V. Saranchina, Mikhail A. Gavrilenko 

 

Solid Phase Sorption of Phenols on Metals Acetylacetonates......................................................................................... 103
Mikhail A. Gavrilenko, Tatyana A. Kasymova, Natalya A. Gavrilenko 

 

The Process of Acetonitrile Synthesis over γ-Al2O3 Promoted by Phosphoric Acid Catalysts .................................... 108
Sergey I. Galanov, Olga I. Sidorova, Mikhail A. Gavrilenko 

 

Voltammetric Determination of Aflatoxin B1 ................................................................................................................. 114
M. A. Gavrilova, G. B. Slepchenko, E. V. Mikheeva, V. I. Derybina 

 

Application of Humic Sorbents for Pb2+, Cu2+ and Hg2+ Ions Preconcentration from Aqueous 
Solutions ............................................................................................................................................................................. 120

Olga V. Vetrova, Konstantin B. Konovalov, Mikhail A. Gavrilenko 
 

Improving the Efficiency of Dehydrogenation Catalyst Resource while Reducing the H2 Gas 
Circulation Rate................................................................................................................................................................. 127

E. N. Ivashkina, E. D. Ivanchina, E. V. Frantsina, E. D. V. V. Platonov, P.A. Glik,M.A. Volkov, V.A. Kolmogorova 
 

Changes in Chemical Composition of Natural Waters in Response to Technogenic Load (the Case of 
Tomsk City, Russia)........................................................................................................................................................... 137

O. Levina, E. Pasechnik, A. Baranova 
 



Cleanup of Water Surface from Oil Spills Using Natural Sorbent Materials............................................................... 145
V. Rotar Olga, V. Iskrizhitskaya Darina, A. Iskrizhitsky Alexandr, A. Oreshina Alexandra 

 

On the Strength Calculation of the Rotating parts ......................................................................................................... 151
V. M. Belyaev, A. A. Zurilin, S. O. Cherkasov 

 

Oil Decontamination of Bottom Sediments: Past, Present and Future ......................................................................... 158
D. S. Vorobiev, O. E. Merzlyakov, Yu. A. Noskov 

 

The Application of Ammonium Hydroxide and Sodium Hydroxide for Reagent Softening of Water ....................... 162
N. V. Malanova, V. V. Korobochkin, V. I. Kosintsev 

 

Influence of Adding Ammonium Bifluoride when Leaching Monazite Using Sulphur Acid ...................................... 168
Nikolay Egorov, Nikolay Dyachenko, Dmitry Akimov, Alexander Kiselev, Kirill Obmuch, Sergey Chalov 

 

Investigation of Coenzyme Q10 by Voltammetry............................................................................................................. 173
E. V. Petrova, E. I. Korotkova, B. Kratochvil, O. A. Voronova, E. V. Dorozhko, E. V. Bulycheva 

 

Fluorescence Analysis of E. coli Bacteria in Water......................................................................................................... 179
E. V. Bulycheva, E. I. Korotkova, O. A. Voronova, A. A. Kustova, E. V. Petrova 

 

Ash and Slag Waste as a Secondary Raw Material......................................................................................................... 184
P. V. Menshov, Y. V. Khlupin, O. I. Nalesnik, A. V. Makarovskikh 

 

Computer Modelling System Application for Catalytic Reforming Unit Work Optimisation.................................... 192
Emilia D. Ivanchina, Ekaterina S. Sharova, A. Anna, Syskina, Inna V. Yakupova 

 

Mathematical Modelling Method Application for Optimisation of Catalytic Reforming process .............................. 197
Emilia D. Ivanchina, Ekaterina S. Sharova, Inna V. Yakupova 

 

Detection of Volatile Organic Compounds in Upland peat by Means of Proton-transfer-reaction Mass 
Spectrometry...................................................................................................................................................................... 203

A. M. Mezhibor, B. Bonn 
 

Mineralization of Organophosphorous Pesticides by Electro-generated Oxidants...................................................... 209
Olga Kukurina, Zarina Elemesova, Anna Syskina 

 

Dicyclopentadiene Polymerization in Solutions under the Action of Various Catalytic Systems ............................... 217
A. A. Lyapkov, E. L. Gvozdkov, A. N. Tarakanovskaya, O. D. Tarnovskaya, Y. S. Yakovleva 

 

Oxidation and Structuring of Polydicyclopentadiene Thin Layers ............................................................................... 223
A. A. Lyapkov, E. L. Gvozdkov, A. N. Tarakanovskaya, O. D. Tarnovskaya, Y. S. Yakovleva 

 

Paraffin Blockage Specificsin Model Petroliferous Systems .......................................................................................... 229
E. V. Beshagina, Y. V. Loskutova, N. V. Yudina, A. A. Krutey 

 

Development of Complex Mathematical Model of Light Naphtha Isomerization and Rectification 
Processes ............................................................................................................................................................................. 236

Viacheslav A. Chuzlov, Nikita V. Chekantsev, Emilia D. Ivanchina 
 

Simultaneous HPLC-UV Determination of Lactic Acid, Glycolic Acid, Glycolide, Lactide and Ethyl 
Acetate in Monomers for Producing Biodegradable Polymers...................................................................................... 244

M. K. Zamanova, V. N. Glotova, T. N. Izhenbina, D. S. Krutas, V. T. Novikov 
 

Influence of Storage Conditions on the Stability of Lactide........................................................................................... 252
V. N. Glotova, M. K. Zamanova, A. V. Yarkova, D. S. Krutas, T. N. Izhenbina, V. T. Novikov 

 

Optimal Technological Parameters of Diesel Fuel Hydroisomerization Unit Work Investigation by 
Means of Mathematical Modelling Method..................................................................................................................... 258

Nataliya Belinskaya, Emiliya Ivanchina, Elena Ivashkina, Evgeniya Frantsina, Galina Silko 
 

Effect of Feed Composition Changing at Naphtha Catalytic Reforming Unit Due to Involvement of 
Gasoline Fraction Obtained by Diesel Fuels Hydrodewaxing into the Processing ....................................................... 267

Nataliya Belinskaya, Emiliya Ivanchina, Elena Ivashkina, Galina Silko 
 

Anodic Stripping Determination of Pt (IV) Based on the Anodic Oxidation of Cu from the 
Intermetallic Phase of Cu3Pt ............................................................................................................................................ 271

E. M. Ustinova, N. A. Kolpakova 
 

Modification of Aliphatic Petroleum Resin by Peracetic Acid....................................................................................... 275
Vladimir Bondaletov, Lyudmila Bondaletova, Anastasiya Hamlenko, Oleg Bondaletov, Mariya Starovoit 

 

n-Hexane Bromination Using Barium Fluorobromate Ba(BrF4)2 ................................................................................. 280
Vasily Sobolev, Vyacheslav Radchenko, Roman Ostvald, Viktor Filimonov, Ivan Zherin 

 

Estimation of Sulfocationites Application Expediency as Catalysts of Benzene Alkylation Process with 
Propylene............................................................................................................................................................................ 284

Alena A. Chudinova, Anastasiya A. Salischeva, Elena N. Ivashkina, Olga A. Reutova, Konstantin S. Gulyaev, 
Aleksandr M. Demin, Anna Syskina 

 

Complex System for Gasoline Blending Maintenance .................................................................................................... 289
B. V. Sakhnevitch, M. V. Kirgina, N. V. Chekancev, E. D. Ivanchina, A. A. Syskina 

 

Hydrodynamics of Reactant Mixing in Benzene with Ethylene Alkylation .................................................................. 297
Elena Khlebnikova, Alexander Bekker, Elena Ivashkina 

 

Using of the Agglomeration-in-liquid for the Technology of the Fine Materials.......................................................... 305
O. K. Semakina, S. A. Babenko, N. V. Vakhrameeva 

 



Magnesia Binder Preparation from Local Natural and Technogenic Raw Materials ................................................. 310
S. V. Erdman, K. M. Gapparova, T. M. Khudyakova, A. V. Tomshina 

 

AC Electrochemical Copper and Aluminum Oxidation in Sodium Acetate Solutions ................................................ 314
N. V. Usoltseva, V. V. Korobochkin, M. A. Balmashnov, A. S. Dolinina 

 

Characterization of Copper and Aluminum AC Electrochemical Oxidation Products............................................... 320
N. V. Usoltseva, V. V. Korobochkin, M. A. Balmashnov, A. S. Dolinina 

 

Composition of Initiated Cracking Products of High-sulfur Natural Bitumen ............................................................ 326
N. N. Sviridenko, E. B. Krivtsov, A. K. Golovko, A. S. Dombrovskaya, N. I. Krivtsova 

 

Optimal Fractionation of Products of Refining Straight-run Gasoline on Zeolite Catalyst with 
Account of its Deactivation ............................................................................................................................................... 332

M. A. Samborskaya, E. A. Laktionova, A. V. Wolf, V. V. Mashina, A. A. Syskina 
 

Crude Oil Distillation with Superheated Water Steam: Parametrical Sensitivity and Optimization......................... 337
M. A. Samborskaya, V. P. Gusev, I. A. Gryaznova, N. S. Vdovushkina, A. V. Volf 

 

Study of Viscosity-temperature Properties of Oil and Gas-condensate Mixtures in Critical 
Temperature Ranges of Phase Transitions...................................................................................................................... 343

V. Yu. Loskutov, N. N. Yadrevskaya, N. V. Yudina, N. V. Usheva 
 

Laminated Composition Coatings .................................................................................................................................... 349
T. A. Konstantinova, A. I. Mamaev, A. K. Chubenko, V. A. Mamaeva, E. Yu. Beletskaya 

 

Synthesis and Myelostimulatory Activity of 1-(2-Ethoxyethyl) Piperidine Derivatives............................................... 358
Tynyshtyk K. Iskakova, Symbat S. Ibrayeva, Kaldybai D. Praliyev, Aigul Ye. Malmakova, Layilia K. Baktybaeva, 
Tulegen M. Seilkhanov 

 

The Enrichment of Stale Tailings of Bom-gorhon Tungsten Ore Deposits................................................................... 364
I. V. Frolova, V. V. Tikhonov, O. I. Nalesnik, A. A. Streltsova 

 

Joint Destruction of Cadmium and Copper at Alternating Current Electrolysis in Sodium Hydroxide 
Solution............................................................................................................................................................................... 369

A. S. Dolinina, V. V. Korobochkin, N. V. Usoltseva, M. A. Balmashnov, I. V. Botyanova 
 

Electrodeposition of Nickel and Composite Nickel-fullerenol Coatings from Low-temperature 
Sulphate-chloride-isobutyrate Electrolyte ....................................................................................................................... 373

I. V. Antihovich, N. M. Ablazhey, A. A. Chernik, I. M. Zharsky 
 

Investigation of Iron-based Nanoparticles Action by Solid-phase Voltammetry ......................................................... 378
N. M. Dubova, G. B. Slepchenko, Ho Shi Lin, I. O. Maximchuk 

 

Voltammetric Determination of Manganese on Organo – Modified Electrodes .......................................................... 383
G. B. Slepchenko, T. M. Gindullina, V. I. Deryabina, Y. N. Smirnova, E. A. Nesterov 

 

Design of Drum Type Apparatus for Processing of Bulk Materials .............................................................................. 391
V. N. Ivanec, D. M. Borodulin, D. V. Sukhorukov, A. M. Popov, V. V. Tikhonov 

 

Reception of Two and Three-phase Combined Dispersive Systems with the Use of Centrifugal Mixer .................... 400
A. M. Popov, V. V. Tikhonov, N. V. Tikhonov, D. M. Borodulin 

 

Thermophysical Properties of Granules of Instant Drinks in the Process of Structuring ........................................... 410
A. M. Popov, V. V. Tikhonov, N. V. Tikhonov 

 

Investigation of Changes in Conductivity of Juice during the Evaporation Process.................................................... 414
N. V. Tikhonov, A. M. Popov, V. V. Tikhonov 

 

Harnessing the Capabilities of Spray Granulation in the Food Industry for the Production of 
Functional Foods................................................................................................................................................................ 419

I. N. Tikhonova, A. M. Popov, N. V. Tikhonov, V. V. Tikhonov 
 

Heat Treatment Condition Influence on Novokuibyshevsk Vacuum Residue Component Composition................... 424
Karpov Yury, Krivonosova Anastasia, Krivtsov Evgenii, Golovko Anatolii, Krivtsova Nadejda 

 

Comparison between Alkylation and Transalkylation Reactions Using ab Initio Approach...................................... 430
Asem Nurmakanova, Anastasiya Salischeva, Alyona Chudinova, Elena Ivashkina, Anna Syskina 

 

Determination of Au, Pb, Ni and Co in Mineral Raw Materials by Atomic Absorption Spectroscopy 
with Graphite Furnace ...................................................................................................................................................... 437

A. Kryazhov, S. Panova, N. Kolpakova, A. Pshenichkin 
 

Synthetic Liquid Fuels Obtained by Thermolysis of Animal Waste.............................................................................. 441
N. I. Krivtsova, S. G. Gaga, A. A. Desiatnichenco, E. V. Popok, E. V. Zaitceva 

 

Modelling of Dewatering and Desalting Processes for Large-capacity Oil Treatment Technology............................ 448
S. F. Kim, N. V. Usheva, O. E. Moyzes, E. A. Kuzmenko, M. A. Samborskaya, E. A. Novoseltseva 

 

Mineralogical and Geochemical Characteristics of the Human Body Ash Residue ..................................................... 454
L. P. Rikhvanov, N. V. Baranovskaya, M. A. Deriglazova, A. B. Strelnikova 

 

The Nature of High Soil Radioactivity in Chinese Province Guangdong...................................................................... 460
L. P. Rikhvanov, A. N. Zlobina, Nanping Wang, I. A. Matveenko 

 

The Interaction of 3,6-dihydrazino-s-tetrazine with Some Aliphatic Aldehydes.......................................................... 467
Alexander V. Sysoev, Yuri V. Moroshenko, Danil I. Koleno 

 



Pharmaceutical Cocrystals................................................................................................................................................ 473
Elena I. Korotkova, B. Kratochvíl 

 

Calculation of Gasoline Octane Numbers Taking into Account the Reaction Interaction of Blend 
Components........................................................................................................................................................................ 477

M. V. Maylin, M. V. Kirgina, E. V. Sviridova, B. V. Sakhnevitch, E. D. Ivanchina 
 

Synthesis of di(Imdazolium) and di(Pyrazolium) Salts as Precursors for N-heterocyclic Dicarbene 
Complexes .......................................................................................................................................................................... 485

Tatiana V. Goncharova, Lina V. Zatonskaya, Andrei S. Potapov 
 

Correlation between Temperature Setting and DCS Complex Peak Energy and in ROMP of 
Dicyclopentadiene .............................................................................................................................................................. 490

Dmitrii A. Rusakov, Alexey A. Lyapkov, Elena I. Korotkova, Nguyen V. Thanh, Ta Q. Cuong, Margarita K. 
Zamanova 

 

Study of Petroleum Resins Modification by Ethanolamins ............................................................................................ 494
V. G. Bondaletov, A. A. Troyan, A. V. Bondaletova, N. O. Kuhlenkova 

 

Acid-base Properties of Modified Peat Fulvic Acid ........................................................................................................ 500
Maltseva Elizaveta, Shekhovtsova Natalya, Glyzina Tatyana 

 

Gas Chromatographic Investigation of Oil Biodegradation Degree.............................................................................. 504
Klim Leonov, Anna Astashkina, Abdigali Bakibayev 

 

Ecological Dangers of Chemical Contamination of Urban Areas Soils: Casestudy of Tomsk .................................... 508
N. A. Osipova, L. V. Zhornyak, E. G. Yazikov, A. A. Syskina 

 

Voltammetric Sensor for Total Cholesterol Determination ........................................................................................... 513
Ksenia V. Derina, Elena I. Korotkova, Elena V. Dorozhko, Olesya A. Voronova, Darya A. Vishenkova 

 

Investigation of Electrochemical Properties of Xanthine, Adenine and Thymine on a Glassy Carbon 
Electrode by Voltammetry ................................................................................................................................................ 519

D. A. Vishenkova, E. I. Korotkova, E. V. Dorozhko, K. V. Derina 
 

Use of Byproducts of Acidic Processing of Aluminium – Bearing Raw Materials in Production of Heat 
Insulating Materials........................................................................................................................................................... 525

M. A. Dushkina, O. V. Kazmina 
 

Preparation and Structure of Double Complex Compounds [La(HMPA)4(NO3)2][Cr(NH3)2(NCS)4] ....................... 530
A. A. Bobrovnikova, T. G. Cherkasova, A. G. Shirokolobova, L. M. Bolsunovskaya 

 

Impact of Heat Treatment on the Structure and Properties of Tomsk Region Peat.................................................... 535
Natalia Chukhareva, Tatiana Korotchenko, Darya Rozhkova 

 

Spatial Distribution of Chemical and Organic Compounds in the Water of Oligotrophic Peatland of 
Tomsk Region (Western Siberia) ..................................................................................................................................... 541

O. Naymushina, S. Shvartsev, O. Serebrennikova, K. Ses, I. Matveenko 
 

Reactor-regenerator System Joint Work Optimization in Benzene Alkylation with Higher Olefins 
Unit ..................................................................................................................................................................................... 547

Irena Dolganova, Igor Dolganov, Emiliya Ivanchina, Elena Ivashkina, Nataliya Belinskaya, Vyacheslav Platonov 
 

Kinetics of Petroleum Resin Epoxidation by Peracetic Acid.......................................................................................... 555
Olga I. Slavgorodskaya, Vladimir G. Bondaletov, Alexey A. Lyapkov, Julia P. Ustimenko, Dirk Vervacke 

 

Oligomerization of Dicyclopentadiene Fraction Using Monosubstituted Titanium Chloride as a 
Catalyst............................................................................................................................................................................... 560

A. A. Manankova, V. G. Bondaletov, D. V. Bestugheva, N. V. Vlasova 
 

Author Index 




