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* Lab. Reactors: Solution, Emulsion, Suspension, Bulk

* Viscometry

* Sampling Line

* Purifications and Drying

* Refractometer

* Temperature, Gravity, Pressure, Photo, Rotation Controls Equipments
* High Speed Stirrer (For Emulsions)

* Polymerization Reactors Set. (Batch, CSTR, TR, Series)
* Solution & Bulk Polymerizations Reactors

* Flow, Temperature, Pressure Controls of Reactions

* Ovens, Heaters

* Rotary Evaporator

* Vacuum Oven

* Microscope

* Buchi Reactor

*50 Litre Industrial Reactor
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* 2-Roll Mill (Hot rolls)
* Plasticorder-Lab-station, Batch Mixer, Twin Screw Extruder
* High Duty Presses
* Sample Moulds and Cutting Tools
* Twin Screw Extruder
* Granulator
* Injection Moulding
* Ball Mill and Milling Parts
* Furnaces for Speciality Materials (up to 1800°C)
* Ovens, Heaters
* Single Screw Extruder
* Melt Spinning Machine
* Polymer Optical Fiber Prepration Machine
* Oxyacetylene Setup
* Accurate Balances
* Temperature and Hummidity Controllable Chambers
*16mm, SS Twin Screw Extruder
*20krpm high shear mixer (glass and SS)
* CCO; Dryer
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* Tensile Stress, Strain and Modulus (Instron)
* Compression, Bending, Flextural Tests
* Impact Testing
* Hardness and Compression Set
* Dynamic Mechanical Analysis (DMA)
* Differential Scanning Calorimetery (DSC)
* Cone and Plate Viscometer
*Uniaxial Extensional Rheometer
* Melt Flow Index (MFT)
* Brookfield Viscometer
* Rotary Evaporator
* Mooney Viscometer
* Die Oscillating Viscometer
* Mercury Porosimeter
* Vacuum Oven
* Rotational Friction Tester
* Akron Abrasion Tester
*Heat Distortion Temperature (HDT)
*Stylus Surface Profiler
*Ultrasonic Mixer
* Equipped Glove Box
* Precision Hot Press for Rubber Curing
*Precision LCR Meter for Electrical Properties
* Composite Rheometer (rotational/squeeze and RPA)
* Rubber Rolling Resistance Machine
* Diffrential Scanning Calorimetery (DSC)
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* Scanning Electron Microscopy (SEM)

* Thermal Analysis (DTA, TG, DSC)

* FTIR and Mass Spectroscopy

* Cone Calorimetry

* H1-Nuclear Magnetic Resonance (‘H-NMR)
*C13-Nuclear Magnetic Resonance (LIQUID) (C13-NMR)
*C13-Nuclear Magnetic Resonance (SOLID) (C13-NMR)
* Transmission Electron Microscopy (TEM)

* X-ray Diffractometry (XRD) and (WAXR)

* XRF
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and 7" National Seminar on Polymer Science and Technology, Tehran, Iran, September
27-29, 2005. (Jus 5, dlas).
10. A.R. Bahramian, M. Kokabi, M.H.N. Famili, M.H. Beheshty, Phase Changes of
Thermoset Polymer Matrix Composite under High Temperature, The 4™ International
and 7" National Seminar on Polymer Science and Technology, Tehran, Iran, September
27-29, 2005.
11. A.R. Bahramian, M. Kokabi, M.H.N. Famili, M.H. Beheshty, Ablating Behaviour of
a Thermoset Matrix Composite; Theoretical Modeling and Experimental Testing, The
4™ International and 7" National Seminar on Polymer Science and Technology, Tehran,
Iran, September 27-29, 2005.
12. A.R. Bahramian, M. Kokabi, M.H.N. Famili, M.H. Beheshty, Thermal degradation
process of a char forming phenolic matrix composite, 10" Iranian Chemical Engineering
Congress, Sistan & Baluchestan University, 15-17 November, 2005.
13. A.R. Bahramian, M. Kokabi, Intercalation and preparation of kaolinite layered
silicate nanocrystal, 1th International Congress of Nanoscience and Nanotechnology,
Tehran, Iran, 2006.
14. A.R. Bahramian, M. Kokabi, M.H.N. Famili, M.H. Beheshty, Thermal conduction
mechanism of the high performance layered silicate resol type phenolic resin
nanocomposite, The 11" Iranian Chemical Engineering Congress, 28-30 November
2006 — Tehran, Iran.
15. A.R. Bahramian, M. Kokabi, M.H.N. Famili, Inverse solution analysis of ablative
nanocomposite heat shield, 1 Aerospace Structures & Separation Systems Symposium,
Aerospace Industrial Organization, Tehran, Iran, Dec 2006.

(Ulat 5 4lis),

16. A.R. Bahramian, M. Kokabi, M.H.N. Famili, M.H. Beheshty, Ablation mechanism of
the high performance layered silicate resol type phenolic resin nanocomposite, The
China International Conference on High-Performance Ceramics (CICC-5), 2007.

17. A.R. Bahramian, M. Kokabi, M.H.N. Famili, M.H. Beheshty, Thermal stability of
phenolic resin layered silicate nanocomposites, The China International Conference on
High-Performance Ceramics (CICC-5), 2007.
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19. A.R. Bahramian, M. Kokabi, M.H.N. Famili, M.H. Beheshty, Resol/Kaolinite
nanocomposite as an effective heat shield, 7" Iranian Seminar on Polymer Science and
Technology (ISPST 2007), 23 October 2007,Tehran, Iran.
20. A.R. Bahramian, M. Kokabi, M.H.N. Famili, M.H. Beheshty, Synthesis and
Characterisation of Kaolinite layered silicate Nanocomposite, 7" Iranian Seminar on
Polymer Science and Technology (ISPST 2007), 23 October 2007, Tehran, Iran.
21. A.R. Bahramian, M. Kokabi, M.H.N. Famili, M.H. Beheshty, Thermal stability of
phenolic resin/montmorillonite nanocomposite, 7" Iranian Seminar on Polymer Science
and Technology (ISPST 2007), 23 October 2007, Tehran, Iran.
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3.  A.R. Bahramian, M. Kokabi, Theoretical Comparison of Properties of Steel
Plates and Fiber Reinforced Elastomeric Seismic Isolators, Fifth Seminar on
Polymer Science and Technology, Polymer Dept, Amirkabir University,
Tehran, September, 2000.
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6. A.R. Bahramian, M. Kokabi, High-Temperature Degradation of Phenolic

Insulator, 6™ Iranian Seminar on Polymer Science and Technology (ISPST
2003),12-15 May 2003, Tehran, Iran.
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9. A.R. Bahramian, M. Kokabi, M.H. Beheshty, M.H.N. Famili, Comparison of Thermal
Degradation of a Phenolic Matrix Composite in Air and Inert Gas, The 4™ International



34. M. Sirousazar, M. Kokabi, Z. M. Hassan, A. R. Bahramian, Dehydration Kinetics
and Mechanism of Polyvinyl Alcohol Nanocomposite Hydrogels Contaning Hydrophilic
Na-Montmorillonite Nanoclay, 3™ Conference on Nanostructures (NS2010), March 10-
12, 2010, Kish Island, I. R. Iran.

35. Amirshaghaghi A., Kokabi M., Arabpour F., Bahramian A.R., (2009),
“Investigation of Idle Time Variations in Presence of Different Metal Cations in
Gelcasting Process of Ceramic Powder via UV-visible Absorption Method”, China
International Conference on High —Performance Ceramics, August, Harbin, China.

36. Sirousazar M., Kokabi M., Hassan Z.M., Bahramian A.H., (2009), Swelling
behaviour of nanocomposite hydrogels based on polyvinyl alcohol and kaolinite
nanoclay, X International Conference on Nanostructured Materials, Rome, Italy,
September 13-17.

37. Sirousazar M., Kokabi M., Hassan Z.M., Bahramian A.H., (2009), The effect of Na-
MMT on the static and dynamic mechanical properties of PVA nanocomposite
hydrogels, X International Conference on Nanostructured Materials, Rome, Italy,
September 13-17.

38.Sirousazar M., Kokabi M., Hassan Z.M., Bahramian A.H., (2010), Network
Properties of Poly (vinyl alcohol)/Na-Montmorillonite Nanoporous Nanocomposite
Hydrogels (Double-Nano Hydrogels), NANOCON 2010, Olomouc, Czech Republic,
October 12-14.

39.Sirousazar M., Kokabi M., Hassan Z.M., Bahramian A.H., (2010), Freeze-Thawed
PVA/Kaolinite Nanocomposite Hydrogels: Preparation, Characterization and
Mechanical Properties, NANOCON 2010, Olomouc, Czech Republic, October 12-14.
40.Arabpour F., Kokabi M., Bahramian A.R., (2010), “The Effect of SiAION Nanopowder
on the Gelation of Acrylamide/ Methylene bis Acrylamide System, International Congress
on Nanoscience and Nanotechnology (ICNN2010), Shiraz, [.R. Iran, November 9-11.

42 Sirousazar M., Kokabi M., Hassan Z.M., Bahramian A.H., (2010), Double-nano
Hydrogels: Nanoporous Nanocomposite Hydrogels, International Congress on
Nanoscience and Nanotechnology (ICNN2010), Shiraz, I.R. Iran, November 9-11.
43.Sirousazar M., Kokabi M., Hassan Z.M., Bahramian A.H., (2010), Preparation and
Characterization of Nanocomposite Hydrogels Based on Polyvinyl Alcohol and
Montmorillonite, International Congress on Nanoscience and Nanotechnology
(ICNN2010), Shiraz, I.R. Iran, November 9-11.

44 Paydayesh A., Kokabi M., Bahramian A.R., (2010), Ablation Modeling of Highly
Filled Nanocomposites Heat shields, International Congress on Nanoscience and
Nanotechnology (ICNN2010), Shiraz, I.R. Iran, November 9-11.

45.Paydayesh A., Kokabi M., Bahramian A.R., (2010), The Ablation of Highly Filled
Polymeric Nanocomposites at high Temperatures International Congress on
Nanoscience and Nanotechnology (ICNN2010), Shiraz, I.R. Iran, November 9-11.
46.Bahramian A.R, Kokabi M., (2010), Carbonitriding Synthesis of Beta-Sialon
Nanopowders From Polymer/Clay Precursor, International Congress on Nanoscience
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22. A.R. Bahramian, M. Kokabi, M.H.N. Famili, M.H. Beheshty, 4blative performance
of resol/ kaolinite nanocomposite, The 5" international congress on chemical
engineering (IChEC 2008), 2-5 January 2008, Kish Island, I. R. Iran.

23. A.R. Bahramian, M. Kokabi, M.H.N. Famili, M.H. Beheshty, Flammability property
of kaolinite layered silicate nanocomposite, The 5% international congress on chemical
engineering (IChEC 2008), 2-5 January 2008, Kish Island, I. R. Iran.

24. A.R. Bahramian, M. Kokabi, 4 curing kinetic model of montmorillonite layered
silicate nanocomposite, The 5™ international congress on chemical engineering (IChEC
2008), 2-5 January 2008, Kish Island, I. R. Iran.

25. A.R. Bahramian, M. Kokabi, Thermal diffusivity mechanism of the high performance
polymer layered silicate nanocomposite heat shield, 18" Eropean conference on
thermophysical properties, Pau, France, 31 Aug-4Sep. 2008.

26. A.R. Bahramian, M. Kokabi, Thermal Degradation Kinetics of Resol Type Phenolic
Resin/ Layered Silicate Nanocomposite, The 5" international and 7" China-Japan joint
symposium on calorimetry and thermal analysis & exhibition, Dalian, China, May 18-
21,2008.

27. A. R. Bahramian, M. Kokabi, Sid/ON Synthesis from Kaolinite/Carbon Black
Nanopowder, 2th International Congress of Nanoscience and Nanotechnology,
University of Tabriz, Tabriz, Iran, 2008.
28. Azin Paydayesh, Mehrdad Kokabi, Ahmad Reza Bahramian, Purification and
Surface Modification of Layered Silicate Kaolinite as Potential Nanofiller, 2th
International Congress of Nanoscience and Nanotechnology, University of Tabriz,
Tabriz, Iran, 2008.
29. M.Mokhtari, M. Kokabi, A. Bahramian, Study the Effect of Epoxide Natural Rubber
on Morphology and Mechanical Properties of Natural Rubber / Organoclay
Nanocomposite Systems, 2th International Congress of Nanoscience and
Nanotechnology, University of Tabriz, Tabriz, Iran, 2008.
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33. F. Pashaei Soorbaghi, Z. Sharif, A. R. Bahramian, M Kokabi, Corrosion Resistance
of Ceramic Articles Fabricated From B-SiAION Nanopowder, 3™ Conference on
Nanostructures (NS2010), March 10-12, 2010, Kish Island, I. R. Iran.



Reinforced Nanocomposites Elastomeric Seiemic Isolators, PPS 2011, November 15-17,

2011 Kish Island, Iran.

58.Azin Paydayesh, Mehrdad Kokabi, Ahmad Reza Bahramian, Toughening Mechanism

of Polymer/Layered Silicate Nanocomposites, PPS 2011, November 15-17, 2011 Kish

Island, Iran.

59.Azin Paydayesh, Mehrdad Kokabi, Ahmad Reza Bahramian, Effect of Clay Loading

on Mechanical Properties of Highly Filled Nanocomposites, PPS 2011, November 15-17,
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60.Sabagh S., Bahramian A.R., Kokabi M., Quantitation of the Reinforcement Effect of
SiAION Nanoparticles on the Tribological and Corrosion Resistance of Epoxy
Coating, PPS 2011, November 15-17, 2011 Kish Island, Iran.

61.Sabagh S., Bahramian A.R., Kokabi M., Chemical Resistance & Mechanical
Properties of Polymer-Ceramic Nanocomposite Coatings, 3™ Iranian Pipe & Pipeline
Conference, 2011, May 24-25, Razi Intl. Tehran, Iran.

62.Sabagh S., Bahramian A.R., Kokabi M., Chemical Resistance & Mechanical
Properties of Polymer-Ceramic Nanocomposite Coatings, 3™ Iranian Pipe & Pipeline
Conference, 2011, May 24-25, Razi Intl. Tehran, Iran.

63.H.Gilani, F.P.Soorbaghi, M.Kokabi, A.R.Bahramian, Sol-gel derived silica/clay
composite aerogel: kinetic study, 4" International conference on nanostructures
(ICN4) 12-14 March, 2012, Kish Island, I.R.Iran.

64. Amir Majid Kadkhodaie, Ahmad Reza Bahramian, Mohammad Hossein Navid Famili,
Comparing super critical and chemical foaming of polymethacrylimide (PMI),
ISPST2012, Amirkabir University of Technology, Tehran, Iran, 21-25 October 2012.

65. Amir Majid Kadkhodaie, Ahmad Reza Bahramian, Mohammad Hossein Navid
Famili, Investigation of the changes of mechanical properties of polymethacrylimide
(PMI) with density, ISPST2012, Amirkabir University of Technology, Tehran, Iran,
21-25 October 2012.

66.Iman Naseri, Ali Kazemi, Ahmad Reza Bahramian, Mehdi razzaghi Kashani,
Kinetic Study of a Phenolic Resin Curing Process: A Model-free Kinetic Approach,
ISPST2012, Amirkabir University of Technology, Tehran, Iran, 21-25 October
2012.

67. Iman Naseri, Ali Kazemi, Ahmad Reza Bahramian, Mehdi razzaghi Kashani, A
Novel Method for Preparation of Nanostructured Phenolic Foam Using High
Temperature Sol-Gel Polymerization, ISPST2012, Amirkabir University of
Technology, Tehran, Iran, 21-25 October 2012.

68. Ali Kazemi, Iman Naseri, Ahmad Reza Bahramian, Preparation of Novolac- based
Carbon Foam Filled with Phase Change Materials For Thermal Protection Systems,
ISPST2012, Amirkabir University of Technology, Tehran, Iran, 21-25 October
2012.
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7- Sheikh, A., Sharif, F. Comparison of Different Molecular Models of Kinetic Theory
in Transient Shear Flow, AERC2011, Suzdal, Russia, May, 10-14, 2011.
8- Sheikh, A., Sharif, F. Study of Start-up Poiseuille Flow of Dilute Polymer Solutions
Using Brownian Dynamics: Effect of Polymer Structure, AERC2011, Suzdal Russia,
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Seminar on Polymer Science and Technology, Sahand University of Technology, Sep.
7-9,2024.

26- Sarlak, Aghajani, M., M.R., Akbarian, H., Sheikh A., Eggshell Powder Filled Starch
Green Composites. 16th International Seminar on Polymer Science and Technology,
Sahand University of Technology, Sep. 7-9, 2024.
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14- Sheikh A., Studying Rheology of the FENE-P Chains Using a Micro-Macro
Approach. 15" International Seminar on Polymer Science and Technology, Isfahan
University of Technology, Nov. 8-10, 2022.
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1. Mohammad Alimardani, Fateme Chavoshian, The Creep Resistance of Silica
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6. A.Nazari, M. Alimardani, M. Tavakol, The Influence of Silica Localization on
the Mechanical Behavior of Polyamide 6-Reclaimed Rubber Blends, 15th
international seminar on polymer science and technology, Isfahan, Iran 2022.
A.Nazari, M. Alimardani, M. Tavakol, The Influence of Silica Localization on
the Mechanical Behavior of Polyamide 6-Reclaimed Rubber Blends, 15th
international seminar on polymer science and technology, Isfahan, Iran 2022.

7. S.Bohlul, M.Alimardani , Investigating the Impact of Bound Rubber on
Cavitation Resistance of Silica-Reinforced NBR Composite, 15th international
seminar on polymer science and technology, Isfahan, Iran 2022.

8. S.Bohlul, M.Alimardani ,How Does Modification of Interface by a Long Chain
Silane Alter Gas Transport in NBR/Silica Composites? 15th international
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9. F. Nargesi Azam, M.Alimardani , Sh.Shokoohi, Thermodynamical Evaluation of
the Reinforcing Mechanism in Graphene Oxide/ Acrylonitrile Butadiene
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10. F. Chavoshian, M.Alimardani, Analyzing the Role of Interface in Creep
Resistance of Natural Rubber-Silica Composites, 15th international seminar on
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Congress, Islamic Azad University, Majlesi Branch, May 10-12, 2012, Isfahan,
Iran.

22. Modeling the inelastic behavior of a tire tread compound reinforced by carbon
black/ silica using a nonlinear viscoelastic model, presented as a poster in ISPST
2012 seminar, Oct. 2012, Tehran, Iran

23. Experimental and Theoretical Study of Hyper-Viscoelastic Properties of a NR/BR
Compound Reinforced by Carbon Black/Silica, Oral presented in ISPST 2012
seminar, Oct. 2012, Tehran, Iran
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1. S. Bohlul, M. Alimardani, Revisiting the mechanism of rapid gas decompression
failure in silica-reinforced NBR composites: Effect of interfacial phenomena,
Composites Communications 50 (2024) 102009.

2. S. Tavosi, M. Alimardani, M.H.R. Ghoreishy, M. Tavakol, Fatigue failure
modeling in rubber stator of downhole motors: Dependency to materials and
geometry, and its application to life prediction, Eng. Failure Anal. 159 (2024)
108072.

3. A. Nazari, M. Alimardani, M. Tavakol, A mechanistic approach toward
understanding  the  mechanical and  rheological  properties  of
polyamide/reclaimed rubber blend containing silane-treated silica, Materials
Today Sustainability 25 (2024) 100681.

4.  Ghorashi, M., Alimardani, M. & Hosseini, S.M. Mechanism of the effect of
nano-silica on crack growth and wear resistance of natural rubber-based
composites. J Mater Sci 58, 4450-4473 (2023).

5. Ghorashi, Mahaan, Mohammad Alimardani, and Seyed Mostaffa Hosseini.
"Comparative Performance and Modification of Rubber and Reinforcing Filler
on the Tearing Resistance of Peroxide-Cured Natural Rubber/Silica
Compounds." Iranian Journal of Polymer Science and Technology 35.5 (2022):
487-500.

6.  Abbasi Shahdehi, Iman, Mohammad Alimardani, and Hossein Roshanaei. "Wet
Friction of Rubbers Containing DAE or TDAE Process Oil in ESBR and
ESBR/BR Blends." Macromolecular Symposia. Vol. 403. No. 1. 2022.
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11. Sahar Tavosi, Mohammad Alimardani, Mir Hamid Reza Ghoreishy,
Mohammad Tavakol; Finite Element Modeling of Crack Growth in Rubber
Liner of Downhole Motor, Oral Presentation, 2022, Germany.
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15. I.Abbasi Shahdehi, M.Alimardani, M.Razzaghi-Kashani, H. Roshanae New
Insights on Dry and Wet Friction of Tire Tread Rubbers Having Safe Aromatic
Oils, Polymertec 21, Merseburg, Germany.

16. M. Ghorashi, S.M. Hosseini, M. Alimardani, I. Abbasi, Mechanisms behind the
Change of Vulcanization Kinetics of Silica Filled Maleated Natural Rubber,
14th international seminar on Polymer Science and Technology (ISPST 2020),
Tehran. Iran

17. 1.Abbasi Shahdehi, M.Alimardani, M.Razzaghi-Kashani, H. Roshanae, M.
Ghorashi, Investigating the impact of aromatic content of process oils on the
frictional properties of tire tread compound, 14th international seminar on
Polymer Science and Technology (ISPST 2020), Tehran. Iran.

18. Mohammad Alimardani- Mehdi Razzaghi-Kashani; On the Relationship
between Filler—Polymer Interfacial Phenomena and Fracture of Rubber
Composites, Presented as Oral in PolymerTec2018-Merseburg, Germany,
2018.

19. Mohammad Alimardani-Mehdi Razzaghi-Kashani; Effect of Filler-Polymer
Interfacial Phenomena on Fracture of SSBR-Silica Composites; Presented as
Oral in 10th European Conference on Constitutive Models for Rubbers
(ECCMR), Germany, 2017.

20. F.Abbassi-sourki, G.R. Bakhshandeh, M. Alimardani, Stress Relaxation
Behavior of Carboxylated Styrene Butadiene Rubber - MWCNT
Nanocomposite, presented as oral in New and Advanced Materials
International Congress, Islamic Azad University, Majlesi Branch, May 10-12,
2012, Isfahan, Iran.

21. F.Abbassi-sourki, M. Alimardani, G.R. Bakhshandeh, Synergistic Effect of

ZnO and Functionalized Carbon Nanotube on the Improvement of Filler

Dispersion, presented as a poster in New and Advanced Materials International
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1725-1731, 2013
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1264, 2013.

Alimardani M, Razzaghi-Kashani M, Ghoreishy MHR. Comparing the Capillary
Rise Technique and Sessile Drop Method of Non-Porous surfaces in
Determining Surface Energy of Reinforcing Powders Utilized in Polymer
Composites. Iranian Journal of Surface Science and Engineering-In Persian-
2016;27:81-92.

Reza Karimi, Mohammad Alimardani, Mehdi Razzaghi-Kashani, and
Mohammad-Reza Pourhossaini, Mechanistic Evaluation of Silane-Spacer
Length on Dynamic and Tribological Behavior of SBR-Modifed, Silica Rubber
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Atom Transfer Radical Polymerization (ATRP) of Methyl Acrylate, Methyl
Methacrylate and Styrene with Macroradicals of Vinyl Acetate and the Effect of
Macroradicals Microstructure on the Polymerization in the Presence of Layered
Nano- Silicates
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polyacrylamide by inverse emulsion polymerization" 14th Intl. Oil, Gas &
Petrochemicals Congress, 19-20 May 2010, Tehran, Iran

31) Mahdi Abdollahi, Akbar Varamesh, Homayon Hossein Khanli, Fatemeh Rekabdar,
“Preparation, Structure and Properties of 50/50 NR/BR Blend/ Clay Nanocomposites”
The Polymer Processing Society, Asia/Australia Regional Meeting (PPS 2011),
November 14-17, 2011, Kish Island, Iran

32) Reza Rafiee, Mahmoud Hemmati, M. Torabi, Mahdi Abdollahi, K. Razavi,
“Silylation of organoclay (Cloisite 30B) with trifunctional 3-(trimethoxysilyl)propyl



54) Poorya Bigdeli, Mahdi Abdollahi, Mahmood Hemmati, Mohammad Barari
“Controlled Radical Homopolymerization of Vinyl Acetate and Vinyl Benzoate by
Reverse lodine Transfer polymerization (RITP)” 11" ISPST, Tehran, Iran, 6-9 October
2014
55) Hosein Khakpour, Mahdi Abdollahi “Aqueous Solution Viscosity of
Hydrophobically Modified Acrylamide Co- and Terpolymers Synthesized by Micellar
Polymerization” 11" ISPST, Tehran, Iran, 6-9 October 2014
56) Rasoul Shahabadi, Mahdi Abdollahi, Alireza Sharif “Preparation and Properties of
Poly(Vinyl Alcohol)-Based Membrane Containing Montmorillonite Modified with
Sulfonated Polymers” 11" ISPST, Tehran, Iran, 6-9 October 2014
57) Zohre Taherkhani, Alireza Sharif, Mahdi Abdollahi, and Mohammad Mahdi Hasani-
Sadrabadi “Predicting the effect of temperature and water content on proton
conductivity of Nafion membrane” 11" ISPST, Tehran, Iran, 6-9 October 2014
58) Mojtaba Farrokhi, Mahdi Abdollahi, “Synthesis of poly(vinyl acetate-co-dibutyl
maleate)-b-poly(dimethylsiloxane) block terpolymers by iodine transfer radical
polymerization”, The 15" Iranian National Congress of Chemical Engineering (IChEC
2015), Tehran, Iran, 17-19 Feb. 2015.
59) Rasoul Shahabadi, Mahdi Abdollahi, Alireza Sharif, “Preparation and Proton
Conductivity of Nanocomposite Membranes Based on Poly(Vinyl Alcohol)/Silica
Nanoparticles Modified with Sulfonated Monomers” The 15" Iranian National Congress
of Chemical Engineering (IChEC 2015), Tehran, Iran, 17-19 Feb. 2015.
60) Mojtaba Farrokhi, Mahdi Abdollahi, “Recent approaches and development of
polymer nanocomposite membranes for proton exchange membrane fuel cells”, Asian
Nano Forum Conference (ANFC 2015), Kish, Iran, March, 8-11, 2015.
61) Mojtaba Bozorg-Aliabadi, Mahdi Abdollahi, Mohammad Ali Semsarzadeh,
“Controlled radical polymerization of styrene in the presence of molecular iodine and
hydroquinone”, The 9% International Chemical Engineering Congress & Exhibition
(IChEC 2015), Shiraz, Iran, 26-28 December, 2015.
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64) Maryam Pourmahdi, Mahdi Abdollahi, Alireza Nasiri, “Synthesis and
characterization of graft copolymer from lignin and acrylamide, 2™ Tranian Student
Chemistry Conference, Rasht, Iran, 6-8 Oct. 2015
65) Zohre Taherkhani, Mahdi Abdollahi, Alireza Sharif, Mohammad Mahdi Hasani-
Sadrabadi, “Preparation, characterization and properties of proton conducting
membranes based on Poly(benzimidazole) and Poly(acrylic acid) blends”, The 12th
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43) Mahdi Abdollahi; Rasoul Shahabadi; Alireza Sharif, " Graft Polymerization Of
Hydrophilic Sulfonated Monomers Onto Silica Nanoparticles Via Atom Transfer
Radical Polymerization", IChEC2014, Feb. 24-27, 2014, Kish Island, 2014.

44) Zohre Taherkhani, Mahdi Abdollahi, Alireza Sharif, "Thermodynamic investigation
of the proton conductivity of a phosphoric acid-doped polybenzimidazole membrane” 7"
Iranian Fuel Cell Seminar, Feb. 26-27, 2014, Qeshm, Iran.
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49) Seyed Saed Rahdar, Mahdi Abdollahi, Ebrahim Ahmadi, Abbas Biglari, "Using On-
line 'H-NMR Spectroscopy to Study Kinetics of the Free-Radical Solution
Copolymerization of Vinyl Acetate and Dibutyl Maleate", 22" Iranian Seminar of
Organic Chemistry, 19-21 August 2014, University of Tabriz, Tabriz, Iran.
50) Hussein Khakpour, Mahdi Abdollahi, "Synthesis and Characterization of
Hydrophobically Modified Acrylamide Co- and Terpolymers Synthesized by Micellar
Polymerization”, 22" Iranian Seminar of Organic Chemistry, 19-21 August 2014,
University of Tabriz, Tabriz, Iran.
51) Abbas Shirdast, Alireza Sharif and Mahdi Abdollahi, "Effect of Sulfonated
Graphene Oxide Loading on the Physico-Mechanical Properties of Chitosan/Chitosan
Sulfate Blend Membranes" 15" international conference, Polymers and Organic
Chemistry, Romania, POC 2014.
52) Abbas Shirdast, Alireza Sharif and Mahdi Abdollahi, "Enhanced Proton
Conductivity of Chitosan/Functionalized Graphene-Oxide Nancomposite Membranes:
Theory and Experiment, 11" ISPST, Tehran, Iran, 6-9 October 2014.
53) Poorya Bigdeli, Mahdi Abdollahi, Mahmood Hemmati, Mohammad Barari “Using
Fourier Transform Infrared Spectroscopy (FT-IR) to Determine the Vinyl Acetate/ Vinyl
Benzoate Copolymer Composition” 11" ISPST, Tehran, Iran, 6-9 October 2014
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81) Javad Razavi Nezhad, Arezou Jafaril, Mahdi Abdollahi, “Proficiency Feasibility of
Multi-Walled Carbon Nanotubes in the Present of Polymeric Surfactant on Enhanced
Oil Recovery” UF6NSM2017, Kish Island, Iran, 12-13 November 2017.
82) Sakineh Pourziad, Mohammad Reza Omidkhah, Mahdi Abdollahi, “Fouling-
resistant modification of PVDF membrane via surface-initiated atom transfer radical
polymerization for emulsified oil/water separation” 10th International Chemical
Engineering Congress & Exhibition (IChEC 2018) Isfahan, Iran, 6-10 May, 2018.
83) Susan Davari, Mohammadreza Omidkhah, Mahdi Abdollahi, “Enhancement of anti-
biofouling property of thin film composite polyamide membrane by poly vinyl
imidazole” 10th International Chemical Engineering Congress & Exhibition (IChEC
2018) Isfahan, Iran, 6-10 May, 2018.
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87) Golnoosh Abdeali, Ahmad Reza Bahramian, Mahdi Abdollahi “Effect of Monomer
Concentration in Primary Sol on Colloid like Particle Size of Novolac Aerogel” 13%
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International Conference on Membrane Science and Technology, Tehran, Iran,
November 1-3, 2015.
66) Ramin Bairami Habashi, Mahdi Abdollahi “Synthesis and Characterization of
Hydroxymethylated Lignin”, 12% ISPST, Islamic Azad University, Tehran, Iran, 2-5
November 2016.
67) Hossein Biazar, Mahdi Abdollahi, “Graft polymerization of acrylamide onto
aminated silica nanoparticles by amine/ceric redox system: Effect of particle diameter
and amine reducing agent density”, 12" ISPST, Islamic Azad University, Tehran, Iran,
2-5 November 2016.
68) Morteza Khoshbin, Hossein Biazar, Mahdi Abdollahi, Ghader Khanbabaei,
“Preparation of COx-philic Pebax- based blend films: Studies on structure, interfacial
interaction and morphology”, 12 ISPST, Islamic Azad University, Tehran, Iran, 2-5
November 2016.
69) Morteza Khoshbin, Hossein Biazar, Mahdi Abdollahi, Ghader Khanbabaei,
“Preparation and Gas Transport Properties of CO;:-Selective Poly(ether-b-amide6)/
Vinyl Acetate Based Polymer Blend Membranes”, 12" ISPST, Islamic Azad University,
Tehran, Iran, 2-5 November 2016.
70) Mojtaba Arbab, Mahdi Abdollahi, “Controlled Thermal Polymerization of Styrene
in Presence of Molecular Bromine and Elemental Fe(0)”, 4" International Conference
On Oil, Gas and Ptrochemical, Tehran Univrsity, Iran, 8-9 May 2017.
71) Javad Razavi Nezhad, Arezou Jafari, and Mahdi Abdollahi, “Proficiency feasibility
of multi-walled carbon nanotubes in the presence of polymeric surfactant on enhanced
oil recovery” AIP Conference Proceedings, 1920, 020031 (2018).
72) Hossein Biazar, Mahdi Abdollahi, “Graft (co)polymerization of acrylamide and
styrene onto silica nanoparticles by free radical polymerization: Determining molecular
weight by measuring intrinsic viscosity” 20" Irainian Physical Chemistry Conference
(IPCC20), Arak University, Iran, 20-22 August 2017.
73) Hossein Biazar, Mahdi Abdollahi, Morteza Khoshbin, “Correlation between
Fractional Free Volume and Diffusivity of CO, Gas Molecules Through Neat and
Blended Pebax Based Membranes” 20" Irainian Physical Chemistry Conference
(IPCC20), Arak University, Iran, 20-22 August 2017.
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102) Nima Mahmoodi Esfandarani, Maral Ghahramani, Mahdi Abdollahi, “Extraction
of Cellulose from Agricultural Wastes without the Use of Organic Solvents”, The 1%
National Conference on Environmental Challenges: Green Industry and Mining, Tehran,
Iran, 2022.
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International Seminar on Polymer Science and Technology (ISPST 2018), 19-22 November
2018, Amirkabir University of Technology, Tehran, Iran.
88) Mahsa Gholami Enderati, Mahdi Abdollahi, and Habibollah Younesi, “CO:-philic
polymer membranes based on blend of poly(ether-b-amide-6) and acrylonitrile/vinyl
imidazole copolymer: preparation and gas permeation properties” 13" International
Seminar on Polymer Science and Technology (ISPST 2018), 19-22 November 2018,
Amirkabir University of Technology, Tehran, Iran.
89) Seyyedeh Mahboubeh Razavi, Mahdi Abdollahi, “Copolymerization of Styrene with
Acrylonitrile by  Reverse lodine Transfer  Polymerization:  Synthesis and
Characterization” 13" International Seminar on Polymer Science and Technology (ISPST
2018), 19-22 November 2018, Amirkabir University of Technology, Tehran, Iran.
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91) Bita Roshanravan, Habibollah younesi, Sang-hyun pyo, Mahdi Abdollahi, Mostafa
Rahimnejad, “Improved performance of sulfonated polysulfone and metal-organic
framework composite as a proton exchange membrane fuel cell”, International
Conference on Renewable Energies and Distributed Generation of Iran, 2019, Shahid
Bheshti University, Tehran, Iran.
92) Bita Roshanravan, Habibollah Younesi, Sang-Hyun Pyo, Mahdi Abdollahi, Mostafa
Rahimnejad, Effect of different sulfonated polysulfone contents on electrochemical
properties, 14th international seminar on Polymer Science and Technology
(ISPST2020), 1399
93) Seyyedeh Mahboubeh Razavi, Mahdi Abdollahi, Synthesis and Characterization of
Carboxyl-Terminated Telechelic Polystyrene by Reverse lodine Transfer Polymerization
and Postmodification, 14th international seminar on Polymer Science and Technology
(ISPST2020), 1399
94) N. Pakzad, MA. Semsarzadeh, M. Abdollahi, Synthesis and CO: separation
properties of polyvinyl acetate mixed matrix membrane incorporated with halloysite
nanotubes, 14th international seminar on Polymer Science and Technology
(ISPST2020), 1399
95) Ali Dinari, Mahdi Abdollahi, Fabrication of size tunable vehicles via combination of
lignin- based graft copolymer for directed drug delivery approach, 14th international
seminar on Polymer Science and Technology (ISPST2020), 1399
96) M. Akbari Hajiataloo, M. Abdollahi, Preparation and characterization of cellulose
nanocrystals from cotton fiber, 14th international seminar on Polymer Science and
Technology (ISPST2020), 1399
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2) Mahdi Abdollahi, Morteza Rouhani, “Chapter 29: Hydrophilic Nanoparticles:
Hydrophilic Polymer/Silica Hybrid Nanoparticles- An Overview of a Novel Synthesis
Strategy and Its Application in the Proton Exchange Membrane” in: CRC Concise
Encyclopedia of Nanotechnology, Edited by Boris Ildusovich Kharisov, Oxana
Vasilievna Kharissova and Ubaldo Ortiz-Mendez, pp.347-355, CRC Press 2015.
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4-Project assistant: Study of enhancing electrochemical performance of cathode
materials and cathode/solid electrolyte interfaces for solid state batteries, MSRT-
TUBITAK Joint Project, Amirkabir University of Technology, 2021-Now.
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1-S. Jamalpour, M.Ghahramani, “Synthesis of SiO,-g-PMMA organic-inorganic
hybrid nanoparticle via ATRP for enhancing ionic conductivity of PVDF”, ICNN,
2021.

2-S. Jamalpour, M.Ghahramani, S. R. Ghaffarian, M. Javanbakht, “Effect of organic-
inorganic hybrid nanoparticles for improving the electrochemical performance of
PVDF as a gel polymer electrolyte for lithium ion batteries”, ISPST, 2020.

3-M. A. Semsarzadeh, M. Ghahramani, “Preparation of Layered Membrane of
Poly(vinyl acetate) using Polyurethane Support for Gas Separation Application”,
Presented at 12th International Seminar on Polymer Science and Technology, 2016.

4-M. A. Semsarzadeh, M. Ghahramani, “Study on Correlation between Morphology and
Surface Tension of Poly(dimethyl siloxane) Copolymers for Membrane Application”,
Presented at 12th International Seminar on Polymer Science and Technology, 2016.
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Controlling Morphology of Copolymers Synthesized by Molecular Design and
Fabrication of Polydimethylsiloxane Copolymers/Polyurethane Layered Membranes for
Gas Separation Application
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14-Pooya Gorji, Maral Ghahramani and Mojtaba Haghighi-Yazdi, “The effect of
Electrolyte Solvent on the Performance of the LiMn,O4 Cathode for Lithium-ion
Battery Application”, 2" International Conference on Industrial Application of
Advanced Materials and Manufacturing, Iran University of Science and Technology,

Tehran, Iran, 2022. (selected paper of conference, (il 235 ous 35 1 aJlio)

15-Pooya Gorji, Maral Ghahramani, Mehran Jvanbakht, Mojtaba Haghighi yazdi,
“Preparation of PVDF-HFP Gel Polymer Electrolytes with Honey Comb-Like
Morphology Structure for Lithium-Ion Battery Application”, submitted to ISPST 2022.

16- Nima Mahmoodi Esfandarani, Maral Ghahramani, Mahdi Abdollahi, “Preparation of
Cellulose Microfibers from Corn Agricultural Waste using Ball-milling Method”,
submitted to ISPST 2022.

17- Pooya Gorji, Mojtaba Haghighi-Yazdi, Maral Ghahramani “ Composite lithium-ion
battery panels to be used as electric and hybrid car bodies”, submitted to The 8"
International Conference on Composites: Characterization, Fabrication and
Application, 2022.

18-Pooya Gorji , Maral Ghahramani , Mojtaba Haghighi-Yazdi, Mehran Javanbakht,

“Preparation of PVDF-HFP Gel Polymer Electrolytes with Honey Comb-Like
Morphology Structure for Lithium-Ion Battery Application”, 15% International
Seminar on Polymer Science and Technology (ISPST), Isfahan University of
Technology, 2022.

19-Nima Mahmoodi Esfandarani , Maral Ghahramani , Mahdi Abdollahi, ‘“Preparation
of Cellulose Microfibers from Corn Agricultural Waste using Ball-milling Method”,
15" International Seminar on Polymer Science and Technology (ISPST), Isfahan
University of Technology, 2022.

20-Taher Gharib Yousefabad , Maral Ghahramani, Mehran Javanbakht, “Grafting of
polystyrene and poly(sodium styrene sulfonate) on the surface of poly(vinylidene
fluoride) via Atom Transfer Radical Polymerization: Synthesis and Characterization”, 4
th International Biennial Conference on Oil, Gas, and Petrochemical Engineering, 2022.

21-Mobina Razani and Maral Ghahramani, “The Effect of Chain Extender on the
Chemical Structure and Properties of Thermoplastic Polyurethanes”, 2°¢ International
Conference &6™ National Conference on Materials, Metallurgy, Mining, 2023.
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5-S. Jamalpour, M. Ghahramani, S. A. Alavi, A. H. Haghighi, “Unsaturated Polyester
Toughened Epoxy Hybrid Nanocomposites”, Presented at 12th International Seminar
on Polymer Science and Technology, 2016.

6-M. A. Semsarzadeh, M. Ghahramani, “THE EFFECT OF SOLVENT ON SELF-
ASSEMBLY OF THE PDMS BLOCK COPOLYMER”, Presented at Third
International Conference on Oil, Gas and Petrochemical Iran, 2015.

7-M. A. Semsarzadeh, M. Ghahramani, “IMPROVED GAS PERMEATION WITH
NEW POLYDIMETHYLSILOXANE BLOCK COPOLYMER MEMBRANES”,
Presented at Third International Conference on Oil, Gas and Petrochemical Iran, 2015.

8-M. A. Semsarzadeh, M. Ghahramani, “Synthesis of Poly(dimethylsiloxane) Triblock
Copolymer with Poly(methyl acrylate) and Preparation of It’s Blend with Polyvinyl
acetate for Membrane Application”, Presented at the The 8th International Chemical
Engineering Congress & Exhibition (IchEC 2014), Kish, Iran 2014.

9-M.A. Semsarzadeh, M. Ghahramani., “An Investigating on the Importance of Flory-
Huggins Binary Interaction Parameters in Membrane Formation”, Presented at 11th
International Seminar on Polymer Science and Technology, 2014.

10-M.A. Semsarzadeh, M. Ghahramani.,“The Effect of PVAc on the CO;
Permselectivity of PMA-PDMS-PMA block copolymer/PVAc Blend Membranes’,
Presented at 11th International Seminar on Polymer Science and Technology, 2014.

11-Taher Gharib Yousefabad, Mani Zendedel Haghighi, Maral Ghahramani,
Mehran Javanbakht and Seifollah Jamalpour, “Investigation and Calculation of the
Lithium-Ion Diffusion Coefficient in the Electrode of Lithium-Ion Batteries Composed
of Poly(vinylidene fluoride) Gel Polymer Electrolyte”, ICHEC 2021.

12-Maral Ghahramani , Mani Zendedel Haghighi , Taher Gharib Yousefabad , Seifollah
Jamalpour, “Investigation of the Effect of Solvent and Poly(ethylene glycol) on the
Morphology of Poly(vinylidene fluoride) Membrane”, 6" National Polymer
Conference of Iran, Tabriz, Iran, 2021.

13-Nima Mahmoodi Esfandarani, Maral Ghahramani, Mahdi Abdollahi, “Extraction of
Cellulose from Agricultural Wastes without the Use of Organic Solvents”, The 1%
National Conference on Environmental Challenges: Green Industry and Mining,
Tehran, Iran, 2022.



34- Pooyeh Mehrabi, Maral Ghahramani, Ahmadreza Bahramian, Calculation of the
Glass Transition Temperature of Plasticized Poly(vinyl chloride) using Molecular
Dynamic Method, ISPST2024, Tabriz, Sep.2024.

B 9 310 (Shagh g oele SAme -0

1-Pooya Gorji, Maral Ghahramani, Mojtaba Haghighi-Yazdi, The Electrochemical
Performance of LiFePO4 Electrodes based on Polyurethane Binder and Carbon Fiber
Current Collector for Lithium-Ion Batteries, Journal of Energy Storage, 8/2024.

2- Pooya Gorji, Maral Ghahramani, Mojtaba Haghighi-Yazdi, The Electrochemical
Performance of LiFePO4 Electrodes based on Polyurethane Binder and Carbon Fiber
Current Collector for Lithium-Ion Batteries, ACS Applied Energy Materials, 5/2024.

3- Mohammad Bagher Karimi, Fereidoon Mohammadi, Maral Ghahramani, Mehran
Javanbakht, Fabrication and Evaluation of Electrospun Nafion Membranes as Gel
Polymer Electrolytes for High-Performance Lithium-lon Batteries, The Journal of
Physical Chemistry C, 11/2023.

4-Taher Gharib Yousefabad , Maral Ghahramani, Mehran Javanbakht, “Grafting of
polystyrene and poly(sodium styrene sulfonate) on the surface of poly(vinylidene
fluoride) via Atom Transfer Radical Polymerization: Synthesis and Characterization”,
Journal of Oil, Gas and Petrochemical Technology, 2023

5-Maral Ghahramani, Mehran Javanbakht, Seifollah Jamalpour, Susan Hamidi, Novel
“Single-Ion Conducting Gel Polymer Electrolyte with Honeycomb-Like Morphology
Prepared Using Brush Copolymer for Lithium-lon Battery Application”, Journal of
Electrochemical Society, 2023.

6-Maral Ghahramani, Susan Hamidi, Mahsa Mohammad, Mehran Javanbakht, Pooya
Gorji, “The Effect of Sulfonated Copolymer as a Binder on the Electrochemical
Performance of LiFePOs Cathode for Lithium-lon Batteries”, Journal of
Electroanalytical Chemistry, 2023.

7-Maral Ghahramani and Mohammad Ali Semsarzadeh, “Investigating the Effect of
Polyurethane Substrate Morphology on the Gas Permeation Properties of Pol(dimethyl
siloxane) Block Copolymer/Polyurethane Layered Membranes”, Iranian Journal of
Polymer Science and Technology, 2022.

8-S. Jamalpour, M.Ghahramani, S. R. Ghaffarian, M. Javanbakht, “Improved
performance of lithium ion battery by the incorporation of novel synthesized organic-

AY

22-Ali Ghezi , Roghayeh Maghsoudi , Maral Ghahramani, “Investigation the Role of
Conductive Polymers in Progress of Lithium-lon Battery Technology”, 17" Annual
Electrochemistry Seminar of Iran, 2023.

23-Mobina Razani, Maral Ghahramani and Susan Hamidi, Electrochemical Performance
of PVDF-based Brush Copolymer Binder for Lithium-lon Battery Application, 8th
Clean Energy Conference, 2023.
b g (L e b ol Lo jerkysS oS o35 i cgenlpl e (Slojd Lo (siote Sl TY
Ohaler b A5 adlo (gl yerdy 5 00l S8 IS0, geliaredly G,y g 5l ool b 55V 8
B I SO FYEPYCOUN e VY RO Pl %
=S 5360 V(IS Jeagd Sy 6 Lo jaddysS i ¢ ol ez ¢ lo B Sl siote ko3 YO
Ol ok lo Glales (retin @3l sl 5 oty S8 0ol Ggaliayocdy (g, 5l eoliil b (23,81 LSl
NEY LT plds

Skl (S59)0um Wgm g pdy Sl (awiVlgsS Wign lejed e Sl gy Slod Sl (Sl L VP
Sy dle) NFY LT il lpl ey (o plalen Geetin oyl Ul Dk ((Swsd ey 09

(il yoos
27- Erfan Hamedian , Maral Ghahramani , Mojtaba Haghighi-Yazdi , Majid Safarabadi,
Thermal Characterization of Polymeric Nanocomposites in Microchannels of Lithium-
Ion Battery Packs, 1st International and 2nd National Lithium Battery Conference, 2024.

28- Mehrnaz Khosravi Nezhad and Maral Ghahramani, Investigating Solubility
Parameters of Polyurethane Soft Segments through Molecular Dynamics Simulations,
ISPST2024, Tabriz, Sep.2024.

29- Hasan Alkhafaji, Alireza Sharif, Maral Ghahramani, The Effect of Solvent on the
Synthesis of a, ®-Functionalized Poly(ethylene glycol) Macroinitiator, ISPST2024,
Tabriz, Sep.2024.

30- Mobina Razani and Maral Ghahramani, Investigation the Effect of Hard Segment
Microstructure on the Electrochemical Performance of Polymer Electrolytes Based on
Self-Healing Polyurethane in Lithium-Ion Battery, ISPST2024, Tabriz, Sep.2024.

31- Pooyeh Mehrabi, Maral Ghahramani, Ahmadreza Bahramian, Synthesis of
Poly(vinyl chloride)-g-Poly(butyl acrylate) Plasticizer via Atom Transfer Radical
Polymerization Method, ISPST2024, Tabriz, Sep.2024.

32- Mehrnaz Khosravi Nezhad and Maral Ghahramani, The Effect of Hard-Segment
Chemistry on Phase-Separation of Single-Ion Conducting Polyurethanes, ISPST2024,
Tabriz, Sep.2024.

33- Ebtesam Khalafian and Maral Ghahramani, Synthesis and Characterization of Self-
healing Polyurethane, ISPST2024, Tabriz, Sep.2024. (selected paper of conference,

il S 00y 55 5 o)




s by eolaiwl 5550 0%igd s 353 (5 yandy Slacds iS Slopgd Lo ¢ S5l Luws Y
VXY o) e (53585 a5 sy Ao o]
obS 3 Lad Llo®

1-Maral Ghahramani, Maryam Karimi, “ Chapter 16: Fluoropolymer Nanocomposites
for Photocatalytic Applications” in Advanced Fluoropolymer Nanocomposites:
Fabrication, Processing, Characterization and Applications, Elesevier, 2023.

2-Maral Ghahramani, Fariba Mafakheri et al. “Chapter 11: PVC/ Block copolymers,
blends, IPN, and gels” in Poly(vinyl chloride)-based Blends, IPNs, and Gels, Elsevier,
2024.

3-Maral Ghahramani, Pooya Gorji et al. “Chapter 20: Conducting polymer
nanocomposites for Lithium-ion Batteries: Fabrication, Charaterization and
Electrochemical Performance” in Nanostructured Materials for Energy Storage, Wiley,
2024.

4- Maral Ghahramani, Fariba Mafakheri et al. “Chapter 34: Controlling Morphology of
Polymer Nanocomposite” in Chemical Physics of Polymer Nanocomosites: Processing,
Morphology and Applications, 2024.

5- Pooya Gorji, Mobina Razani, Ahdieh Amjadi and Maral Ghahramani, “Polymer
Mediated Functionalized Magnetic Nanosystems for Biomedical Applications” in
Functionalized Magnetic Nanosystems for Diagnostic Tools and Devices, Elsevier, 2024
6- Mobina Razani, Maryam Karimi, Ali Ghezi, and Maral Ghahramani, “Hexagonal
Boron Nitride in Catalytic and Photocatalytic Applications” in Hexagonal Boron
Nitride: Synthesis, Properties and Advanced Applications, Elsevier, 2024.

ol sl @

WA (oDl ol3T o8l ¢l IS adniia Lo aisgol il
\yvay (S w).’ PYCR{RS ‘.xm)l ‘S\.MLM)K é’a.ﬂ.a )L»..o.a wy]wlo

A¢

inorganic hybrid nanoparticles SiO2-poly(methyl methacrylate-co-ureidopyrimidinone)
in gel polymer electrolyte based on poly (vinylidene fluoride)”, Polymer, 2021.

9-S. Jamalpour, M.Ghahramani, S. R. Ghaffarian, M. Javanbakht, “The effect of
poly(hydroxyl ethyl methacrylate) on the performance of PVDF/P(MMA-co-HEMA)
hybrid gel polymer electrolytes for lithium ion battery application”, Polymer, 2020.
10-Mohammad Ali Semsarzadeh and Maral Ghahramani, “The effect of poly(alkyl
(meth)acrylate) segments on the thermodynamic properties, morphology and gas
permeation properties of poly(alkyl (meth)acrylate)-b-poly(dimethyl siloxane) triblock
copolymer membranes”, Journal of Membrane Science, vol. 594, 117400, 2020.
11-Mohammad Ali Semsarzadeh and Maral Ghahramani, “Surface Energy and Thermal
Stability Studies of Poly(dimethyl siloxane)-Poly(alkyl (meth)acrylate) Copolymers”,
Polymer-Plastics Technology and Engineering, 2017.

12-Mahdi Abdollahi, Mohammad Reza Yousefi, Maral Ghahramani, Heidar Ranjbar,
Seyyed Fardin Najafi, “Synthesis of Polybutadiene Nanoparticles via Emulsion
Polymerization: Effect of Electrolyte and Initiator Type on the Particle Size and
Reaction Kinetics”, Iranian Polymer Journal, 2015.

13-Mohammad Ali Semsarzadeh, Maral Ghahramani, “Synthesis and Characterization
of Poly (ethyl methacrylate)-b-Poly(dimethyl siloxane)-b-Poly(ethyl methacrylate)
Triblock Copolymer: The Effect of Solvent on Morphology”, Journal of Polymer
Research, vol. 23, pp. 148-160, 2016.

14-S. S. Hosseini, E. Bringas, N. R. Tan, I. Ortiz, M. Ghahramani, and M. A. Alaei
Shahmirzadi, "Recent progress in development of high performance polymeric
membranes and materials for metal plating wastewater treatment: A review," Journal of
Water Process Engineering, vol. 9, pp. 78-110, 2016.

15-Mohammad Ali Semsarzadeh, Maral Ghahramani, “Synthesis and morphology of
polyacrylate-poly(dimethyl siloxane) block copolymers for membrane application”,
Journal of Macromolecular Research, vol.10, 2015.

16-Mahdi Abdollahi, Poorya Bigdeli, Mahmood Hemmati, Maral Ghahramani,
Mohammad Barari, “Reverse lodine Transfer Polymerization of Vinyl Acetate and
Vinyl Benzoate: Synthesis and Characterization of Homo- and Copolymers”, Polymer
International, vol.§8, 2015.

17-Mohammad Ali Semsarzadeh, Maral Ghahramani, “Preparation, Characterization
and Permeation Behavior of Poly(methyl acrylate)-Poly(dimethyl siloxane)-Poly(methyl
acrylate) Block Copolymer /Poly(vinyl acetate) Blend Membranes”, Iranian Journal of
Polymer Science and Technology, vol.28, 2015.

9y ook Al (g

D9y 2 S stllle s ilaned Jlile atedign (el dorme o Sl il (goerma Losin)
~SHPFSS g s (oo Alzme " plulid g (s5luoslel gl Fial (o sk SLIISL ans sla
YorY sl slo



PR

youdy (WO (g A @»LW)IS xbdo jo oud rol:u‘ GJLD.M ,_slbe\.ob‘)bb S b

Jdl Jexo ELS & )b gxils ol ygbico oliw! Lol sliw! wliybl ylee WIS
ELSUTEE -
\YWYYITIE > oo el waige ol 9,10 0l J ;S (6 slwol 1 sl ptincns yoosliiwl gz iy o 50 S jsloay jausl Laws \
S
\YYYIVIE b e i oo ol S ekeold 2SS o youds o alads SG58065 ) oles 00 YU (sloaus j0 00aiS y jily0 S o Y
ol x5 _ ‘
YYYYIAIYA o da! G| udige s 295 Sl 53,y J5 4t ple b psio 150 aslllae Y
!0
gls ojl5s IARAVARIAY o ho/ OosSS S eSS S0 oody = Sol s 2059008 laad yoly IS ¥
_ \YWYY/AYIY ;JEW.L&} ‘_,,.‘555)5») ‘;.‘.4713)35«) 47;:450)¢5]w5‘0&.»06)49-415u’.>‘).10 N
S (sole
lolils” AARAVARIAYS 50,0 Hlolo daxe JEISERIN =SeS ySo polie slaalg) 0oy jelate asog gl il g >l )b &
AARATAY/d pdido gl L5,daxs sheold 257 b xS & youdy AoV g Yo S0 58065, ole (filler) aoaiss ol Slaslias Y
20> STABLINL ooy gl Db o) o dioly SeowY! los o
VRV el il 5253 b s | St S B S Gy gty SR 2l et
(S
\YYOIFINY ‘_,,.L.a.oLojdw ng)lso ‘_J.uob 2SS Yhsuw)o)éo&ﬁéu)%uol?‘sj)ﬁG’awé.\.i.:....q}‘ q
£bs &)lye \YYOIZIYA i o Ke da ald S eSS S Sk g 3l (Sl s @oSoxinnn yudge SLI oS g \e.
ol s0garmols oo
YYYO/2INN Plua 1 owdige 0015 ) luos 257 Coobigr Sl oolarul b bl (Sole olgs Sguo W\
gl
\YYOIVIY st ol g0 - sheold 257 S yiagsy Sl )b \Y
\Y‘V&/V/f ‘_,’.3){4‘ L.:’)C - o.)l)')l.wM )..SJ JJ)-.U 5L)5|34;9LJ| Pljo 65))"(_?’)% axJllas 'Y
AYYO/VINY ST 48 > 03l lious 2SS skeold 2SS S gumalS oS 4y Sy 0,08 b VY
\Y’Vl)/\//\f JL.«J/M @:‘;ww oé‘)")Lw.o..u )..So u’.‘>‘).lo ‘SL&E)‘A‘)[J Qb)ji stJd.thsJ?u u,uj)d.o(‘.at.u‘ J.a.uju’JJ).w» VO
Lol o OH Julel ol 5 ewalS | S solos, 8, axdlas
YOIV F sloliaas] 0015 Lo S25°S b g S elyon OH Jolely Gnslipst sime lizionels (Sotim 5 5350 15, \$
oo.;.}S).& uljo
YYYOIAIYA oo g g LR cdb > S Sgaze Hledl g, 3l eslaiul b B o 65 (g 5lwanss \Y
oS lo5dxdllac g 000 3 clo o b oysg S| awgs 5,0 fyadu polin claaly) udes
ﬁi VYO ol e, . LS55 5o Pl 903335 (615 s s (559 7S . 95 55° O9o plite slaalyd uds ‘A
&S AARZVARVARA (S0 o ol pl a8 1S PRI PHE 0393 = yopdy aley xS g0l 2y j0lS sl '4




sl 25> Sy 55 Gy yoaly 51 eledoms o S Lazl py JsSUge o5 il
[Chandl] RN 2000 ) OP e p) x P ONI ;PR eon
VYO YIYS 5 e fiegSs S Y.
T S S Slals sl SV L
) . Sliblg 5 ) )
VIVEIVIA efadlyl Rl 2] B i e S305LaS o eolinul 3550 SleJ3s )0 s0y58 Pls> Soute A
&
VIVFIAID bl G e/ Obipss 553 sheold S0 55515 )39 ST gy 4 audalle B radle g Y
5.&& |$US -
VWYEN NP oolielils’ S,/ Slals Slasly 2o PRGN S ok ol S8 @y Ty slad ags Y
S oS sl 5l ooliiul L« s ol 05 5 5 )| Iy .
VYSIVE ol el solyl e S ool Lones iS5 $its) OgmloreS gl oslitl “65;“)’*““ POREISIT EST or  e
<2k
VYYSNYY - T ollotons o3ljl e iS's 0313 slumons 5255 polie oLl lielus afiu il g5, ol S tleigy St o Yo
VEYVY Y i e RN 00l slnons 5255 il Jes Gy 3 IS s oy oL 12
Omjf u.clﬂ \Y’VV/Y‘/\A Lﬁé[ab)b)@ oé‘})L.wo...u ).aS»b ‘5555 ).oS»b Lg)b C}!a.w » w)s.‘.als 6'.9(..59) ual? d.vJUa.o 9 ol s‘5‘>‘).lo Yy
SUIRIU AL ST lalllas abul ¢ 5l IS, 5 candBLS cdlas aulsal
VVYIYY - olg by o i e SO 00l a5 Oseelieroaly Stimslan (S5, sl s Bl 1525 oo s o YA
ol
VEVYY R ool ;s 3 oljl e 25 N Sl il g e 5 Ll L baws Shos s b s5be Lol Y4
aalbsl
VWYY el po e Jlox (SR pdige b s> S Oonsh 5 hslh sleosal (559092590 5 (Su59955; el s v
olSimgsy cole | VYYYIVNE s e oo oo (e eigee PRASCS PVCal 5 yogid¥! Serdly go 5 501 Lo ¥\
g suHDPEasly B — Js 5 JBIS 5l ool U oyLsT gl SLLS
VYYAYNR ol oo Lo aal) sSs 005 s 1o | SR y B :ﬂ: Ol Oselierly S5 in |
D
VYYYAYIYY (s alllellac — b > 55 SVo jual (6 lustings (81 (6 ygui 00iiShogliee  alKiule;T (jluams \ny
oS '
. L e edige . e . L L
soya VWYY YIVE ol bl e g PRASCS Jbsysbe 5l,s S ay ol L 5 Sz s by wies il oyt vf
dd xd

AT




cdeS,s | VTYAYAA o) ] ol LIS 25 JRESES )P Sl by, 4 Sy laksd el Yo
VEVAYY - iy 5ol el Lsls 25 b 55 sgaome el b b ekl gl 51 SVl Vs B )55 s s Y5
VIVAIYIYY Ly e ko GMze IS Y SV 5 Ll awgs oad Mol g p b (o293 2 Ao alse (o) 2 vy
Rl
VYYANIYA oA Vb aaljol e 1S PEISILIR s Sy S Ll b 5nST 3585 150 pglie slapldaes YA
Slbly iS5
\YYAIYIYAQ S5 cobdaro )SG)L..@)..SQ ol .\;L”.SY‘_;; sy .\......;LQ; Pl 5 w))_o...l.') u...L:ﬁs_J oads J S Lasl A\
LY
VWYANRY slj 5 e (sanl) S ool e 355 | STl anbg e HDPE > lg sllig 1, jeendlblS Slolibgrcilos ilieo Jolpe yyy | F-
VYA e ol _ ool ot 50 | s (Soliy00 5251805 TPE Lo 0510 55 SEPDM pogias¥lly ik St col,5 |
oS5 ,
L yvvav Sl [y ltens BERRLE PR (SilSo iy (g32eiils) oz U31s guae b (gls el 5 b fY
VFYANV/F e e o0l bt 253 Shels 5 25Ty 3 ST ) & 00 3ol aalle 3 eedle g8 fr
. ) O Ss i .
\VV/\/\\/\V L;Jj_:édd}.’)ul.w ‘5555)5») PP/PET)LT)L.A Lu....ao).uo‘ L_g“‘i)'*.’j‘) ff
sou2l !
BRALEROT .
VYANANY g e LS o _ © ’S‘ racly 6y aBayles] iy £
ol
L o Yool b S aws 51> 90 Ol elao ol Sl el asdllas
VYAV Y ol dlaeo 00l lunons 5 g g5y | ST T e $roely ol sloojeel s pduelite s
oS ol31 655
\Y’V/\/\\/\? L.’)jé‘_;lc om)jb ob‘))L.wowJ).aS.) u]@jwy)bbéﬁduﬂbbw)f fvy
Sl Lol HTPB o Aol 3 gt L salas, L8, asllas
VYA AN S wslole ol . g 55 )3 Lol e ok Gl )‘6)-"“1-‘&51*6‘9—““ 9o (S55l95 5 LS, A
Ay ke
055 ol | VYYANYNE oolj 250 3 los _ JRESEE 0 y35 5 s sladarzme 13 Wb LS L (6 yark oy el 5 o, ¥a
5055 ol | VFYANYNE o s e _ S 55 So ol locslas 5 aislo i Slabsi o 510,155 S (6 posls i Elusg > 5
olSils ale
VEYANYY Y 0oliis0dy yi Sparma cal gSs PR el 5 1o Slgo (655 B, o) 5
Sbe sxio ’
ery
VYAV liie ol e ool e 25 Lsls 5o o S5 55 B3 o il gz pegia¥] Setdl g ojeel Cilu g Sl | OY

AY




oKzils L_.’.ol: YYYANNANA UL"‘L‘e" Lé)..Lo}/ LgM)A g ‘5555 ).oS»b 4.!).]) )J‘).a BN ﬁjl&.é )L..w.u u’.u)}uo[S ‘5L®o.b.a5‘».\> el 9 u’.‘>l).lo oy
oo Sy
=S5y
soras | YVANTIYY 55 e s ERTEE PERJECN S Sl e 5relS 55 St 5 5 8, el o¥
okl
VYA YT ol Lol _ ol 55 okl Ly YL )5 y30bg oSl b0
.o S/ . S _
YYYANYIYY ooli Jaio Hlojy — ~ VS 5 L3l g g b WISl ase & ags N4
VAV Y ails o Sls Slasly Ss | eoljln 250 | Seloglsle Dl siluhiz 5 o posia¥l slalié Sealiydgo s g Satipw o)y oY
VYA YIYY T b S5 hols 25 e 39 3081 SaS 4 Siadly g 5 b algs ooy OA
VYA« /YY) o ozl sals eols 5o 0015 saans 35 il g IS Ll Ly s 84
) 5555
VWA-INYA 2552 oo eSS A5 2l osSekemal ool letsgeelS 7
o2l
YYAIAIY - (5"""0()3)'“‘4 L_,’.:Lbl)s ‘S:Lo.w‘s ).oS»b oé‘))L.wowJ).aS») J%wﬁyﬁjwuuul L;Lef\).uay;jPVC (5“)”’5‘5 6'.9(@3.«.“ o 7\
AN E ez [ (gl S5 25 085 dsS 2L g PPIPU o0l apgs sy
coctl
R E S
\WASANY ool golo S sy 5SS oS Gyosls 650y 2L s
o2l
VWAS Y- s o O Leols 25 0015 slans 355 PS/HDPE gloo josl SilSo ols 5 Su35)55, ol anllla st
=Sy
. VWALV YIVY e (0l Gy pekigs PREJN 500l 55585 lE a8 ) gl 2
[Cadang
\WA-NYIYY eyl lo i b 5> xS 03l luons S0 wi-waU&S@Jsﬁwsaf Y L;QL*STQW'):'.M 44
Sasly 5o
IASARIAL 5 e 0815 Lo 5SS ] 4 il B las gl s3lshe a4l b o3l o ledjg e it 4l
SR
Syeale | AYANTIYS St dabols olihis 5 PREJEN 55 5l ol i $A
s S Siel

AA




125 odee
HER RO Py A o lgim - Okt gl Sl g S
YYAV/EIYA 5 Lé) uL.c)Lc )‘;50 4 5)?5 ~)95"“'15 o J‘ Ol ULS"S)" ul-“ u5~*‘)-')*°-1~‘95 S 9 O () 1 sq
Sbls 2950 ()
\YANPIYE 04505 (ghatno puds LS dca> 03l luons 2SS sl iS5 POM/NBR s ;3 15l (5lwaings £
YYAVEIXA olo aise Syole S Joxe S Joslules o b slid o ol 3585 5 i (g3l aslllas \A
VWAVVIY 7% e el Goae SISO held 25 O 278 Siledan 5 ol S ()il oyl (5 (6,5 an] B ol vy
VWAVAVYY o doglls Joss 255 Sroel Sl joels by )Lad S sl jguis vy
o2l ! ' ' '
Sy
ot VWAVAYYE Lo piio iz Jame iS5 PREKLR 550l a3 L5l 5 b Al
okl
VWAVAY/YY i LS tamo SsS Ss ol 255 Cazpp oS Shogs elasg ST oS Shogs cledoge cilus 5 >lb Vo
\YAYNIY S ol e 5T R JHPSRVERUIR el S a9 (slo 09,0 goue (g3ludas \t4
Sasly 5o
SR,
- VAT - ity o 03l lenons 55 PREKLR 55 iy ] (el oy S - yardy sl jorelS sl VA
[Cadang
) jib VFAYIFIYA Sbmo 5, EINELE 555 53 oy S sorks ezl 5 5,5 523, Y4
9 R
VWAY/O/F s g dareo oetlyl IS 2S5 ool 25 laSdly o5 55 Sl il T olyl g LS olSis el 5 b A
olfails ole \YAY/ZIY ST g koo Oy g jdese SO oS35 5SS Cighe 4y ¢55ewly - diedign (sla j5elS il A
e b S L 5 g bl L Y YOW LYRUNN PR 7Y, YER R DR | )
VYAY/SIY) LS e g ity 55 | eollan s | O r s sy Sty e aenlioret 2P s o Sl
oS Sl slewy S
VWAY/SIT e Loy le - 015 lrons 55 kel sl 51 poels SsS (53ldtn 5 U g5 dULS sl giST (St e AY

A4




YWAYAY/A e LSS =SS S 0uiS ps 5 085 (Slocs JeualS y0 oolaul g (JI> g5 Bl ags A¥
sy '
NR. EPDM. BR. (slao ol  Seoliusge 5 slo el 5o SL ¢ HY
YYAYAY/YY yaplbol il Spea st S o0l s 5 G R SRR 05 750 o A
Ol 5, 05me3sSBR
YYAYNYIYA S 2lb 03l luons 2SS el iS5 Sawdly 90 53 6&&[5)l:>u5¢;31)é gy AY
YWAYIYNY el > 5T e =SS S 03l ) luoms S0 0% 50 LQ;)L)STQWI)..)A..L AA
YYAY/IYIY - Ll dise Sl glasly xS 03l o S0 Okl gl i youds H0 BU L9368 @l )3 03lasl 36 sy AQ
. oa f/ 2SS B
YYAYIYIY - Soaipe Aedazms dow - s PU/EVA/PP iz aw ojpel 5l 55 annS colo q-
N
CAS S
)M. YYAY/SIYA Slaiee deaow e85 PRI PHE S959995 ) (smablione youdy 3l s 54y S S e c L )
[t e
\Y’/\V/?/Y\ Lf"d)ﬁ")'" J.\Jm).oSb L;...cls)..fa g‘xc{u&»%6@%“)0&?%00&&);&&&}&“@")5)4‘@)); ¥
sy
CAS &
)M. AAPAVARVARN o2yl dax e 005 lucows iS50 WSS 55 JrS BB s o8 > b S5 aladls b jendy 1 S e el Q¥
[t e
CAS &
)M. \YAYN <Y S Sl a1 lizee sugo ol pl s xS WSS 55 JrsS BB e oS > b (SO pSUl ey 51 S yome el b
Cad e
YYAY/NYIA lail sgamo 00lj o iS50 b3 S PB, PS oo )55l (_ngol'..:.aT 58085y Lele aslllas ¥
KW ;
);::‘-Qf" YYAYNYIYY olo aabsls cdld uss WSS 55 OBz e wlels jo g yedy sladdg) SIS oL v
4
YWAYNYIYE sodeo Lato - e S Sy, sl s g el A
\Y‘/\V/\Y/Yf ‘;I&)L’ L;..Le,o..l.w - oé‘)')l.w.o.w )..SJ 6)ml L_gLQOs\.o.aS ﬁ)ﬁ l) Sy (s )LOL..; (_n,S"""L"l‘) é.o).aﬁ )Ld) S99y Loo ,..fl.? 14
_ ERALZUURY Sl e . T " : o
YWAY/\Y/Y O J/wa) M/j/ _ U“JS‘"S )ls)l‘“’ ) “".’.)9:»‘"[5 gs““'.’.l“’ﬁg;‘:"&" g;")*-" u”‘?’)?@“‘“’c){"b#’l’ Voo
o2l il UHMWPE/PET
8 :
)M. A TATATA (Staro datw ST Jose S0 WSS S eyl aST g JoSOMS Ll L slabogline So5e055 ) (oles gy Ve
Cad s




YYATIYNY Ardew 0,40 - 00l lucans ;iS50 Okl el iy oy O HDPE joody 9 UL IS5 cenBS Lo lugy ) gy VoY
\YAT/E/E oo i35 L - Lol 25 POM/NBR/SAN 552 50 5T SlSo ply> 1 yige Jolse o)y VoY
VWATIZI0 ol Alfpei o Tl (shemonsl 150 L Srozh 8555yt By 5o Jolse )y V¥
R R
YYAY/EN A 08 Koy 5, - JEIE LA 090,k (sla 04 ,muST o YS! soue (g5ludase Vo0
VARV Y oy LS edlE PRERS Jome 515 g Sl 0 45, IS 4 aBes i L vy
VWAT/VIYY 2l Hlzllie sple 550 Jase 55 Salz (6 yordy oty Sl lgie 4 PBI g (y50itd 0 pal (cny o 5 ants VoA
. Sadly 5o _
VAR | ilahs bl 4o SUSWELE s 152 933 55 3518 Jl sy s Sl Sy SLaS Sy 149
=
bl VWATNND 03/ po Syl - S S ol 4l p O3S 2ln )0 pdlse Cojeels 5L AN
. dS S SeieMyse 5 sl e (b jo Lo )S SGpee b (S abadls slowl jo cwsg g T anllas
VAR VY s, ol - M
sy O5SYe S b Al
=Sy
. VWAF/ /YD Starea J5 dogare wellazsl 5o oSS S ol ol Al oSl Jlab g pelS il WY
oy
o Sol3s ke | VYARNY/Y- ol Lyl - =SS 5o LS Al sl aly Sl e o enelS sl ny
B LR
VAR YT R - oA S Gyosls B ags el PET (el oy i3ty ¥
o2l '
. K ) oolanwl b 5be b sl 5 Siodge 5 cloilT el 5
VEAEITITY ol ol ) L 5o Ogamli yocdy 5 Obog sk 4k » e s 2 "o
LS gl 0 OBrnh @it 5B loyen
Sladly x5
VYADIYY - ool _Le Slayl 5 o g slg s JEnl g Lo 5 pH 4 ol 55515 (glaailoles ags T
U
To.S oKl Slwl | L 1Jg 0w g 40 ol L 51> i sl adlae
5 VPABIE/ - b sl ) ol 5o Jes b e 9 0bs s J“'"’Bu;l‘ &7 Nz gt "y
ol b g P9, 50 slalic cols o
VAN i Ui - ool s 255 | S itzsedh 5 JsSelS ool iy slogmials cilis o laoy yiuSs sl jl oslital | VIA
ULy IS5 0505 5 OlSshli 5 Sy slajigs 5 o5 bgbe il
VPABVIY AL b ) o5, s |2 9 3155 5950 LuSlieS™ jo (luSshle 5 Slgii glaiss g (S bgle &l S N4
Ol gl 2 oy
VWABIYIY - liw sage - ooli e xS | (Sl ia St oy 9 0ih 4Ll (59l sla ST (b (S8 ele anlie VY-

1)




VYAS/A/TY o ol jligo Jone 55 Jslxs g, & TPUPCLY/PCL o500 olss — il alaly oo T
o2l
Lee w. - oS S o .
VYASI VY oy Lo, Slals 3, S PP/PET o501 6,55l 4 MAH § GMA (glo 008 55k 51 oo \YY
ot
- | . -
“”7 9 1 yraenyny il il Gy S PR 50l 5 (g ) slmoniiSTan Yy
Y 9
S35 b ookl o GLI gy el U5 oSty bl (g5l o cilo 5 o]
WADNYIY | st 0,9 ol (ks ol S gSs | e pss | O ROR e STl i Pty B it Rl I
S5l il T g8l L YL oSk
YWADNYIYY | ool o ale o oS5S S ool nans yi5s | S Sl pplil lapechsS oSl LLLDPE (3,8 oy oy o iz | vy
(SMA)
\YABINY/YS o il JREFER Lesls 25 LT o i 53l Joo 5 JskoogySe Lo b 35005 536 sl il \vr
\WAZINYY Ligh [ Aedoro - 03l oy 1S ol S3U slooks el cqm (Sl Joko &l,3 6l olss wyp \YY
Setlle ey STy 51 ookl b sk rms] il Ly Sl 5 ol 5 el
\YASIYIYY S5 oo Lsls 5o o0l lonoms S e s S5 5 pobe sl Gl S5 A 5 VYA
el (60 BluS 5 5y yall
815, 5o Gty S L — gl 5l oolitl b St SolSe ol 5 (o piudes Canglio o
VWASIVIVY ot ol PRGN “99”"‘5 T ’L’f TR é‘“ OO 9 SO Sege Sk | Lo
S Sle g Jolee (b9, 4 ) S 5 (HR) S Sojomsls
oSl ale
| vasne Qe SLals 31y, 5 PRAELN 18 Gl 3melS5l ogd LB gasy iy WY
oDl 3
3t
. 0 ) 5 .. N "
WAFNYY G s aspll a8 1S o SIS e lsie 4y Sk iYLl 550 5 1o 00isS s 3 anlllas Y
L
o2l ‘ '
- VWAV /¥ af 0}l s3lils, 15 PRGN P8 S S5l s pdy Slanll el Cls el (S Y
oy PLGA/PVA/OMMT
=Sy
oy \YAV/EITY oS oo L sl 25 PR okl b 5l 5emST il 5 sl ysae CaspeelS 30 Y
okl

Y




st 9 JSSOE sl (5 audlgus GLst (b b (5SS gl (punSTg ) 9l i

9 ,95.15 ‘_,,.olc YYAVIFIY LS'):‘-"/)"“’ - oé‘)‘)w ).'SSJ Le;l o 5_L s Yo
el dins S5 Pl
CS P g . ce e ) . e c ]
. VEAVIZITA 23 bl (b eSS 5SS S5 S S5 2 ok Olye @ Sl hioeeddS (b oy 5 este i kg
e
85, 5o Isanls Slaseie § (Satw sloo ool SVl ls> 3
VWAYIAIY O s  Aaxoo! g, - @».;5 2 Jlyesli ol 5 St gloojeel Soi¥lgSuns (ol il o) 'y
Slals 25 a5, opel (iales 5 STkl
VWAYIAIYS 505 e - Gilises slaonS 85l L PP/PET aiseal (So3gles, 53, 5 (558059, 90 com Al VYA
o2l !
VWAY/Y - YO o 5 ool dal> Slals 35, 28 o 0395 1,3 b ouds py PP/PET ojal (S0 iUl cudlad 5 S 2801 olys anlllas VT
R R
35, S 123,15 ) (glo,d 00isS i sasza¥l slotjomelS olss  ld Laal)T L
VWAV YA ol L B 59)).)5 G320 )8 Sle, el Sl jeelS olom SIS (i) 56 (o) 2 \E.
Sl S
Kasls oke ] s s 2 5lS 53U 5l 0nigBlad 5> a5 Sty Koz wsbol )2
’ YYAYA YT il ST sl 5o S5 S | TR SR SRR ST S B
6"){“"| .)U v Jbbo..\..:
Jlsa!
SRALIIUR oo axgs PU/PCL IS alasl> oo ol (55 Lé, 9 559098
VWAV YIYE s3ilaae dabls - l e S Srock slaozeel (S3lse) S0 5 St i | (L
o2yl (DMAC) sslow] Juie 68 o 5l oolanl b Joloe (g, 4
85, 25 S S slacy jelS 5l SilSem Sipd Lol 5 shs)ss S0 Ll
PAAYIA e e ) @)).;5 e slacy joalS 5 éw S uﬁ»?sdﬁjsﬁ)w‘x Py Jeloe (o -
Slals 2B C5y sla oM slaosmel wl 5 ) S
VWAAY/Y - S e BTSN IRRAT ST A TN RV Sl sl g5 adgs ;5 8L 3L PET ) ool VFY
_ g Iig) 8 s e mp ol adlas | dics doen 98 409 puS | cslw |
VPAATITY o5 ) L sy 5 9 Sl8 S9) 2 Shr EP S 9 w2 99 09 S sl
ks Soopl 5
VWAAY /Y Sl wel> - TIAERWRRRT sk 56 1 il 0,3 6l axbaw olss g Lo il oy VF5
) T ol anglio 5 oy ol Setlle b ons lF L3l L 5l ol s auel Ly 5
VYAAIEIY - S - ool b 5o | O 7 7 o 2T el Sl s s e
YsS mle Jlw S gloyey b
Lo ;o 2059008 6 ad (sl o)) slo sosSTas o5l adg cslo o >
i) Simgsy | VAN | s aipo oo lisio silio ool 525 oS5 S el 2 gl g il ool i s e V¥A
LSA.LA.AE

Y




3 (p39A5) St Pl s Slial g (b g (b (b sl (Senlsge i (o2

YYAA - AIY - Ao | > L - P S PPN , Vfa
e # oo 55 PUPVAC sLié 5 cale o o] 5l eslicl
VYAA/- VA ol 5 e - ool o 153 |l o0 (sleeSlaS 5 o ey S0l 5l onliil b b gr o cslalid el \0-
P e . \)
VYAANY VY 5055 dabol - © LIS 205y s EVA B 5 G 5l osliie b sz S5 b olabad aJgs \0)
o2l ' B
.o é - \) . -
VWAANY -1\ ] o ol - © PUIPCL o el IS alils i3, 5 (555850 55y (5] dnST 103 56 il \ov
o2l
s eolatwl & 3L | el o ol d e el b i
VAN VY e . L 5 ) S b sk ok e 2 2 el sl Sl g \ov
85, 55 555 99 b 2 43 o5mel Il 5 iyl ( SIShol olgs SLgl b asllla
VPAAAY/S ol 4o ) Sy S 09 99 b U dg; ogeel (T 5 (ciulo (S Pl p o) Sl S \of
St S3Y g e Lol
P Y/ . \)
YYAANY/-Q S el - PP/PET/Nanosilver a; 5 6,551 0o 25908550 BLIN g3 AN
o2l ' ‘
\Y‘/\/\/\Y/’i u.f)}f//a ‘:LAJJ&).S») (SL“"U ORI m&ybbm-\—w).lLngM‘:SJ)ij)ua‘?fcu\.J};*oMfLy.&o.&bf).)“sw)).a \OF
i, 5 SeYlgSny (PlsS 5 WSy Siiiem «(S39988,50 52 0SSl 55 3L o) 2
- . ) . 7 . . . .- o
YWAANYIY St 33/ B S Lals SEe il )3 (105 5 ) S5 Jism Sl jonels $U (a8 oy
< JERCERRIIS S
el pslite & oollw Al s i 3seelS 5l sloailals J5 (550,06 (55
VWAAN YV P el g 15 =SS ySs sptite s gl 4 2 (sl s I sl il oot \OA
’ Sl pos digad Dlakad
| sl 5 06 2 99 S 5l o 4 SaLié Suped ols
YWAANYNY el s o - s s | TR Ean k@i Sapte Slend g GBI SS Al
35 (80,508 (o) g 4k ysld
ISl ale | VPAR/VTA LIS 4ibole - PRESKCN s 150 Jleb (6 yarky ISl 2 5600l5 sl sloailoles \$-
ad
A SIERVAR ooli Jloz 0,50t - e S Ol il ey SaS 4 pdul zlinl (6 peuds sledoloe o LS (g 5luans V2
B 8y, 58 oo 5,5 4o oolaiwl jabaie 4y duel | b cloms jom0lS ob  So5elgm 5 yolgs ;
VWAQ/ Y/ il ] S S @)).J*S &wo,b skaie b Slieels $U (Seislen S Pl oy \sY
Sl o
oS
‘ VWAQ/ Y - i e - SsS S sl a4l CeralS il 3l olyes (gldnglio axlia \SY
oy

q¢




YA -1\ 5 olyo ool - als 5 55 6 Sl a3 S el pgliie 4 aldth Al gy i \Ff
5o oo S Lolys p ulidgs Ll M kil L slacnsTss, Sl
YA/ -V il Lo - i i5s | ST st ol el D JpSOE Gl oo, 170
SBR oSy
340 I ygJlew | sy @b $5,95 4 aglie 20 50mlS o3l i
VAR s, LSS5 5o e s | S gk sl Ol 5 (S sl 0235 ..-.-)?/gsf 097 4 plie Riseels S e |
b 55
a5 oS dxdad 0 0 0,5 ekiie b g piw duw] SISY 065G 18 poles
AR bl ol dapunns S L b 5o oA S 72 S oslie 4 5 Al SV St S s B
ol ol 00,5 Sl mals
_ L oaslio jolaie 4y ool b (g5luns 3 s 9 PPTA)aeYls 5 o Ladl b L s
VYASNVN Y slyzols 55,7 - o0l oo S g SR o PO
YsS sel y (saio diged
8y, 5SS el vels ¢, 55687 cloussS o oib/ Jlawo o I
VARV LTS s sl L s 59»';5 5 SlSe ol aele sla)ISTly, 5 (S0shT 6 7 9950 Glanlie Sl o) 154
Sl Jbel (b (S55lam
i 1530 sl K30 5 SBA-16 s MCM-41 &3 cbles 10 oSy, b 51 ooy
VYA Y)Y 5 g ool oilo oot - ol 5o | PSRRI ’ ’ ’ PIRIEIR Ny
Ol Gl St 5 s o
‘ Sy 5o loojeel (Sojlgm i g« Salind o Silo (olss 2 koo o 2ol ;36 s
\WAANYYY K) O dacds 35S \NA
8 (T SS 5S el SBR S
s @Dl o0l (cm) 972Ul s ok (R0alS $U Sla Celd p3 (Stayy 3 9L 5]
L ogas RERHAR ool ot 5550 ok 25 SsS S '; - N WY
. . J
sl s
Wardss]
AR EYAZATA Aol (eugo - Y b Gl lsl b (Soseles, )Ld, i 50 (JoShe (slaay las o IS \YY¥
Rl
VYA /) YA star! ol M S5 S olehin 5555 | 63 et olgs 4l 6 ponly Z23eslS el L clli sle ailebs ags 5 Shb | VYO
L , oS S - b sloatseel SVIsSass S8, 5 s pugliiel otk il laasls (i 50
SERVARVIT S g e Aign - Asdh \VF
ol slazls g s Glasy
Sy S —ojuel (Sele (o3 olyS p (5 0lid Comy gy 4 0ad Lol S 23U (o
\Y‘”l~/\\/Yf "’L’L;)Wﬂ’i’}'" = _ \VYY
VWYY Il e ) damo - ETES s 5l ool b koo o5l Sy gliojual STShaol o 6,55 51 sy | VYA

q0




Sl

o879

il 5 (23,920 Gl 595 2 OF Sl a5 (2S5l S I (o 2

\Y‘c\’/\Y/YY‘ o.)b' W}J w})«; - o.)l)')l.wM ).'ZSJ . . YA
o0y sedg e Sliwl Jisg (b/0b,e b sblis pdy
Lods oS g b S 5l oolazw! b suos 3 e &S cslw
VRV YY Ll wel> _ ool)') S s L SS9 b yeudy oS 2 ) ? ROAT HRIFR SO ) YA
Slge oloands Joo 3 eolazul
olS 1S bl loasesl s Seaa¥lgSiass 18, 5 Jsse 039 @395 03,5 Il 93 51
AT 00l; Ly ol - ‘ VAY
ool b
; tal ) od dngs ol ol 4o ol gl S |
AL/ e e L s Jeg kol 3ol 4 slopl jo Jskw slal 5l Szs5 2 Jfge Jelse (o) 2 VAT
Ob,s S/l
il 3 Ol A, 5 6 NS ated p Kkew 0,8 ol oo oo g o3l 1 )
VYRV LS Seelo s gss | & 23S z d FEEIEE s
Sroely
oS s 068 adgs ol 40 W KR PRI HPSE AP
VYA F/ Y 5y e lals 5 s p98 Sdgi anlyd po et mhaes (6l jo D3 9l g oy £ T (o) VA
299 S|
S
. VYRV /FIY] oS s s 255 PRGN Slals Sl Llslo gl yary 55,50l o3 Sgo Loly> AF
oy
Lo jomes oo 55 Sy 5o Pl 2 bl S () Wig 5 O Lawgs e 93U mhaw Mol il 4l
VWAV YT LS ) } VAY
b Sl Se5s55) classesl 5l oolizal b (SBR) sl cyssbigr s o] Sets¥lsSiss
sou2l ! ' '
il s | Skl Jele 5T ool b sl S ) o galS 5 Fkigioe 5395 (o)
VR VA o] i Lals 315, g5 o5 S =Dk Jole R L e I
ol (el S STLe
(LR e | Sey d Ol LS S ¢ Oliwl  fesg [t
oads Hlo Jele JoSge il j0 50,3 gili jgua> 10 odijonds
b pss )l cbiliz LIS 5 ekl 5 655 i olye (sla 392986 51 om )
NTEVIRYN 5 L B Sl S5 R e S &hP RTOM 9 G8H8 % Olge 8,05 90 Pl (o) 1 V)
S
s o5eel 55 (600 o953 ,90 L ) 1 ojmel s oS5 il
AT et | ol s 55 bl opal 5 <2 20905 5 S5999890 SLSLe ) 2 ojeel wo s oS 5 S \av
Obgdgal y5- (L-S¥-plSY o550 (/65
WANYY e bes | L STy g, ool agd ail as Ll Glag by SISy ols (o) 0 \ay
R R

a1




S b gt (Sl s )l Pl el oy p ol b sle el S o

VAN Y/E el ! Slals 3, s el 250 Q¥
255025 556
55, Ss Sty gole S 55 Niges § odms Lanngs Kl 436 Mool i1 anslie
—— s i ) @))f i &l SGiY (5 s 5 OO 5 ....yf‘CJ‘*‘C Pl 14
LSJLM:[S )Jl) L)JQL\?J u.s)JL:.wl Gi..w}! o)A.al u}u
Sy, A sloazls b ol T obigS BLI slo 50538 lawgs & ol (o (Soislgm 5 Loles Sonpe
RRRVARZARS GirelsS ! - : . : Va5
S ouls S8lgs » (PTFE) (yLsl )99l 5 1095 9 (L) (6 09l
o 6o g aarl b b calid o ot Mol 35 Clriogl ¢ 15,8
VAN E NERUR SO Slals l;, 5 iy S e 52 sl 5 el Sl slalid 2 el Bl Al 95 S Vay
RS Sl oo sillaz sl plas gl
TS 5 LS e B L il Lvg ond [0S onns sl
VP YN ke Lo ) s, ass | © 25 9 LS 56l L Jeiag 00l J S Gamml i pords s 9 (gl o -
A5STy Hammli pecdy 50
8 CendBlS bl laie o sl 5l sola! o Bodew a0l 1o o Sldgl o
VWYY 69,8 oo ] oollaa iSs | T RO el 9 TEEE TR R ORSE I =R V44
st 55U L i Ly o J sSToay S, gl oy el
olRasls sole AARATARFARS (s> (0o A o2l pl ulE S eSS 55 UHMWPE 4, 5 205505 oL SUI g cslos Yoo
olsssle
lo5 dslio g 1] Clos 10 oS 8,00 aodw il PPTA U ~Llw
VWAV YYY oyl L5, . ool e S | 7T TSI OR SRR @ S o) 5k 2 Yo
N5 S )
=Sy
sosas | TRV 3% 5o slaeis Sl 55 PR 5255 B - S ] e ralS 5 53 585 1 5 Al Ty
Okl
=S
‘ VFAY/Y/N Y YN, Slals 3, s PREFCN PU/OMMT =y 35,018 il — Jeliie 25 ailols SiansST _polys Y.y
soya>
IYRVFIT- S e - els 55 5 S8 s 1 S Sy e 93 s S ey ok B
oS _
; AR SRz oo I Pl ooy 55 S 55 PH 5 Lo ailfgo lS6 120 4 b oyl 0lagieS (G951 (2 590al 93l J3,000 v-o
=
olee g2 S g bl Les o) 58 lails |
ol R >0 sl 4l S S g 5
Sl ke | YAV ilorgs o - o5l Lcans iS'S o Sl et b 70 A8 LI 20 900 0 30,50 Al Yes
. (S sk Juo (59) (b (sl oy
Ry ey
VFAY/A/N - S oo PRI ol 555 | Sl gy 4l 6l el sl S Sy 31,5 5 B il 5l sy | YAV

v




el iSa-SVlggs sla gl (oalid Sy 5 e ) p clal S o)

\YAY/A/YS ool ol Lo ple iyl S5O Ol S YeA
; (S Py I Gy IS 5 Sn el S TS s o
VAT ] B L, i, 5o g 5 Sl Pl 2 Jsf #b g g8 .3)5*0 5 T S b Sl o) va
obsS (0, SLl gl (Joi8 (oo j5lS ciule 5 (Sl
Db gae KRN 5 5l (i e
S ale | IR i tge e 555 55 5 Sgal GlgiST JSI VL‘-“‘Sgstts“)}.‘"’ $U Jigsde2 (00095 Jo (28 ) Y\
) PHy Lo 65 g0 &l o0 4wl Cuded (6590
wavmn . alo >y, (solo - " Ol Pl 9y 2 oy (58 Y S s o j0elS 5l sants slo sy Sl oy RN
ol
ISR SOV > S| loz o Kl g 0000  olige glroasss il
A NS Lo S LSS5 5o @)).;5 b g b SaaVleSins ol 5 9095 5% 5 aAleon |
‘StL..ulS )Jl.v (544"9) ‘_é.u.uy 6°M)J )L.u.o) LgLﬁo).:.o‘
BRA LR . | La . La"'T“‘o"‘m..\j > .. 4l
VFAYAY A et e ) oM s Jes Gl des s sleaisel $55d53, 5o (Shasoee Wsm 2 2! Jo¥9e 039 S oy
ol S e
YFAY/) /Y i e 3T a5 oS5 S 5 Lo 4y 4l g0 ol LPAA/Graphene gl (o05500lS 9 Jjg 000 (o0y95 ,L3, vVE
pH
AT/ YIYE 05 illles L iLo eols 5o Grosls 6 Al 30selS 6l ol oyloly iz plys p Jsko e Sl yyy | IO
] 1y igilgns ol L ot ol 0,355 (g3l (530l il (5L ol om 5 4
VFAT YT ool o, oyt 5o I $ilgm yocl; el o35l ol (il slae ol om s ad |
Sroah codg S slie b 5 ga Jo )0 ool
VYAY/- VYV AL b on 2SS s 25 s 3y JUES! (gl ponly sy 4 sy s obinl s yorksS 5t Yy
3l 5 eabliieg 201 2ol Gdls a¥ois o enalSall sl cile 5 o
N i o B L s 3 50 ek 5~)"SJ glsel < as"‘)}“" P '5«5>f'¢ VA
gyl 032 e 5o (rhaw oy Sl (Dbl 9 X (il 3
VATV R e Sgabis lym; 1S Sl 55 S B9 Jlw S8 4y (531 (Sg)ly anT B b by sk iz 5l 284S AR
ST louS | Coglio e | polos . PO P - PR |
WATENY ol g ) s 5o sledig,l Ggaelas slie 5 (SHle els> 2 oSl al lojosl Sl ()2 ‘r.
S
el > b | 5 15 ik LI Ls
- OM - S P ‘~J g .
5 Jsdy VRSN A S s ) =S5 S Sl S ySI Jlad ey S (S (e .y A es b, YY)
S g (b i po SlLLS )l )3 536
olo S el

aA




(S gois W )

29l b S5 sl dgf sla o (S sla Joko (21 213 6L s ]

o lSs | TATENA VR ST sk 55 oSS S YYY
. PVAQL » o0l (cn 9 2SI
Okl
.o e - \) -
YYAY// 4 ies Lo - © o oS £ s a5 LBES fags) SIS Sange Yry
coctl
315, 75 o5ee] (Se3slgms i 5 SeilSe oy s ko 5 ailSgs aujsi 5 o3l
VAT £/14 ol L s Sy S el (Sslon 5 5 (Slle oly n ekew )5 alSes @555 g o3l il o 2 vre
Slals S-SBR .oy
8y, 2So > e Syl lgz 13 009 b Ol 3 Ailf g0 au 395 ¢ o3lsl 56
NV 5L forlo] L s Sy s 9 bt SVl olss 0090 gL 50 @i 9 oI B s -
‘S:L.ulf E-SBR L_,’Su.”way 03l o jual ‘_;)U
8y, 2So 5,6 OYlail JEs (cou S p Klaw g 990 sligo glroass 56
VA FF) e e, L g 5 Lﬁ)).)"s 92 I ey S w7 el 5 290 Sliso PR e |y
Swl S sloojeel (Soiglen 5 g (SHle ols>
b abecsl )| Lo il olss 1 il sl Jl i
VAT 5T 33 o LBl 315, 5 s 55 s ol Sl g @lerd (laST 2l cdlS la Jl 57 (b ST o2 Yy
NBR/Novolac _; js.elS 65
\YaY/-#/v Obyseé Dble audi - Ol e S0 =S sl Jie)l &)l solul g bsle 5 miny Sl 5l el SiC 51w YYA
. —C b S slo Jgle 30 o (69518 2 O3S g ISl (g5l (Jy youly olosds 23Lal 53]
\YAY/ 4/ I Yra
el 55 Sy sl
LS 1S L o6 ST e josio L o] bl Jtss e
VAT 405 ) g oo o5, 5o : UG L 251 e yosie by ~M§5 Jes Ol yonly (o2 e
O S g3ldan g Lol (gt (59, Dligil Jl
o0 Jiis 52,50 josige 5 asel 51 (5l i 51,5 5 kb, asllas
VAT Y+ S . s 5o Fme 2500 pogige 9 JJ)S 64)‘2"1‘;5:‘5‘ Jsloe 69)")5?) ) o
Sl ¥ Ol 0350 50> )0 (lasle Gglin yords (B9, &
=Sy
. VYAY/) <YV PYASEIR Py I —— oSS S PH 5 oo 4y ol luosteS 35,00 b 51 e Linla, 50,9 56 il Ty
oy
ARAARAN st oz G 2SS shels S0 Ol boads n sl yorly S3995, 50 b slo Gl 6 w2 2 S AAAS
AARAVARIAYS P N y G ) olgz 5 IS 0958 e 9 ObweSTUSI Jng b e IR CIRW Y Yyt
s
e s AV b i 350elS SLiE SIS 00,506 ol pmilisyorks Ll
u;aww - L S s oy S5 sk S YL (n5salS ¢ 5 gs‘”ﬁ‘uéPfuw;JM )5 S oo
by pé P Ol oy (B 4 00l s Go]
-5 s slgl 5 jolgs )48 s Sl bug b olo youds o5 56 5
" e e UL s s s |7 b roeksS 2lsl Pl 5 $39ls8 90 2 Jeg al o yarlsS 550 om) rrs

Ol 51 28 ST g0 (s3lulaz 5o (aelb-

19




el LS e JB1S 5 i LS 5 L Lesblowg ) g Saslog, T sl STy oo

\Yaf/- iy Ls 29 Lo/ s 00l licoms S0 - Yyy
b ($7R8 o) 7 »~ ¢Lﬂ} wjl;ul,..,\,» LgLa:)_o.:.L; c,>‘l..,;)o Q|Lgl.a:¢ﬁ)l55&la'51-w|
ey I oyisS simign ey 5 Sigyoem a3t 055 b5 o5 0955 3 o 37 e
- VPRE/ Y o iy ‘ s 5o | Sy s OlogiS aredsn (S50l (J3g, LSTC LRI Vg JESRT LSS
St ot /S s b
I 5 J5a) 5 555 (sl 0tiS 5 S 5 5 ol S i samelS sl ity i
VAT 5 ool ol L LLsls sl s g 55 el 2 disl 9 S5 s R w5 5 S P el Gt ler |
¢ S s 6o ol sl 5 5yl o SlSe
sle alol o soSlos flaie 4 il des Slyas o Ld Jiep] eas il
VS5 i, i ) s 5o & 5 > Olge 4 il by . i 50 (L8 59 0] jea Sl o)y s
Sy 39
Slag,T 5l Sllgl (53 b s lein 53-5 9¥— 3003—F (slsjonkisS s 5 sl
VWA ¥ O S VS ool lonos 2SS s Sy > . e i YE)
' ST
N EEE St 5y 8 itS s A eSS Seiims 1 03 yarky LiiSany £33 ]
\YA¥/ VY b ol Sy ] . ) YEY
Slals Sl gl o b 0 ool (olSelins SBR _Sias¥ 050l bt et
B LR .
VAT VY e Epg - o 2 Slge guis iy sl sy s @ eSgn 5l 6L w6 yenly pld ags \Aa)
Wardssl
Ol 5SS o .
Slo Cujorals (Ko )13, prlee lo bamro g e Sl (Lo 5 (028 (o) 2
\\“’l\‘/~V/YY L,’.ly}a‘fajo 7777777777777 ;w...c )..50 Yff
oS JL:JV‘_.;WS%I
L;J.o.‘>|
5, 5So Y o) T 5 59 Lo o HOON 0,3 W |
VRE/VITA L, ) Sy &S S ojeel (So3elom 5y o Saald Sl J13; 2 03 poly iSen 53 5 Yes
‘StL..ulS (‘.Jsl.b.a LgLﬁ u)‘Lw la W) C>Lo| Lngu.LwSBR-
\WATIAYE bl dygmo 00l ) luons 550 )95k gleng 5L (B, (b sl ol gy g s \Aitd
8y, 5SS o o] els dasein &) oLd L SoeX o, 509580 g, gl ol Lol i 5l
VYRE/ 4 - oo Coo e sl s 5o Sy S »ols 9 WM@P;J o938y il sl RS ST
S O9as dgfacalyl Gl SLIVE ael Ly slo o jelS (5559 5
o —y s S 3 SlasS Olyd e oad 5 KT SIS g ISl 0 Lo (i s, b3 )]
\YA¥/ 210 e 0350 YEA
el 550 oSl sl Jslore
o2l ! ' '
VAAYE i e s i s 5o o590, )us-‘-“)-’)-‘“:l% o9 ‘ FS s oS by g¥ism jerlssS ‘a.
ol le> Jlw j0 0,5 cux
VYAE/ Y & lic ible sl 25 a5 b el g5l oz 5 ST 5 gamnSTy Jelge SaiiS S5l 5l )y YO)




Ol edbsr (bl

5005l p Jge Jalse (Fp owyp g (2SS oS Al g sl STy, Ly s

A&\ 7ARIAR Saieo Moo oo oo 257 sl (539058 50 YOY
ol e X% w30 ol sl JS!, - I Sy 3l oolazwl
VREN N bsase poliew | e el iSs o150 Joloe (gsm yeudysS i jo 031 S0ty gl oy (3 5l 00 Yoy
oSS a4l »
&S ~ el ylogST I L 5 50.0lS a3l 59 y0ue dilel Gl 55 65U 3l
;w. VFAEN 11 P ) LSS5 5o $Sly (logteST IS datag (b (259008 936 S350 . 2 oyhi gl Yo
s ot PHsLoéc\g
\Y‘”l\‘/%/Yi L;JL’]JZC gf)).";a.&w o.bl)")Lw.w )350 L_,;QJJ‘.\...C )..5«) u).nl.o.w‘ L.‘:")‘)} u}"“‘)‘l)"""b &w.o).:».\ansJ}a ).a.IL %] YOO
szl | | | i
S DoluST 81,5 &1,360 yeas 0 duol o I
g essSs | araEmInY i s s 55 Goys S Plo oz 9 BluST 31,5 &l g )w)‘.. R e G Oaamel s yendy Yos
oy Sl s el
p)
o b sle cosenlS oib Liog 250l i wles YL 23,5 il Soseles
IARATARTAN s 5555 s B} L sy | CrSE et s sk 5)*5-": e .u*“)s.f’ SO x|
ks Sen 55kl 9l o D)3 9l Sl 368 wo
LIS 25 Al L ad gl a5l g g5 Gl e o 5y S Jelse S
VAN T s alip ) oS 1S Okl b b s 9&55}";%)5').’)'#’-”) WS drwgi 5 (S Jelge S oA
ol oy 5
S
. AEL7AMAR gl 25 ol dmo - oSS S Sl j5elS $b Al aigole S5 4095 e Sl Y04
oy
Sy A Comwgdd ¢ doJgl col> slaow] 5l Lsle  plgs 5
NPRRUA el Lo s 5o oyt S D9y & Camglle 6 Al g5l slavel (L Sl 5 ) s SR
5o (oxbans fm Ggmsl 2 yendy
LS N Qo ST 2o do e 0,366 5 wuaddloyd b - XJ ~Mo!
TN el ), RTIVREN Sl 50 ol Gy STy oy Hekite 4 Ghw 0,340 § oy AL oSz s
ST ey
JARTNER TR &l dozo s SIS Ol 55 S8 J59! (ol cu i S 9,3 p wls 31,5 5 vFY
cbla> Gl iU/l PEG 0 Sueid o S
R el S Gy 2S5 s 5o 7o Al s pogils 2 Slsid ol (g edy S )y vor
ol 3l ol slo CajanalSeil 51>
_ REEALY ¢ | S L(LwJ l e RIS )Lal .. l.o
VFABIAITY ool ks 15 el 55 oyt S 2 OB sl g ISl (a5l (s oy (695315 0 (ol 00iiS Mol ymei; Job ror
oS sla Jolomo
] SSomasph yS | o oS slSs ISl s 51,5 52 oo 001 ol oz 6
V¥R AIYY eob] s 550 Aoy 750 | SISl S b yaly 69515 1 stlemd 0aiiS 3ol s Jobo 3 | L
el 958U sled gl




)oLa,dhsﬂf)&Swsy;poiﬁ)ifbu;m”,;u;mm@uMéuwi

VYA0/-4/+Y 1,5 SLT e Sl Gt 555 , \22
SFCRY
VWABANG | g Tom Gl Ol L b dmi Vg Sl bl (b (JoSse 035 @i s e eV
SR
35, 5 asg okl S CoenalS )| e Salins o S 2SIl g3
VFAB/ /Y ) 5 e ol Sy S s Ol (St CajselS ()l 5 (Sl (Sealas (oSl pleS o YSA
Skl alfge ol,d ojlasl 595 b Likes &l,d 9,50s 9 9L (s9l> (EPR)
oras CSE | YA /Y ooty o o PRASRN PVA/CNT 25508 sl SLISL sy 1 IS5 alidls gola J35] Y54
S AR
osas S5 | YA/ /Y ATy d i e s j;f”s NBR 4l 5 cujselS'sil Suisslad o)l s Silica/Clay J39,5) Sl Yy
gy SO oses! boug /b s | o 550860 3l oolatwl b p S oS g8 s
REWIRNE S Gl i 550 | g Jsileal diag [ eish ST yorhsS Sajsealflh foslital b SuensPiss i |
sl 259 Sl
IARVARVARS u&)/}}wﬂ/{w oé‘)')l.w.o.w )..SJ .\JLwS}J J.aSJ" )| o.)l.o......;‘l; 65.&L‘> ).u.u‘j .\.ua’l 5L~5¢al;> u}:.wl).a)_o.JJ %] Yvyy
olSiing $ o3lail 5 bl Ltsg o1 JSu0l, 5 00 S cygma S
“hask A/ A o, el 555 $ x5 ojlul st TSl > J'r*sus?“ﬁmlisssu}r“ﬁﬁii vy
Sl Sz ol sledgin 0 ol G pdy LiaSTy s
N . O w5 ° = T
IARCARARS Crlge (5 a2 Olos Sreh Br9 sn5 <l p e s ry JS vvY
ot
\YAONYIYE s Sy onls e S oy Mol S hgy ,0 s gliel el s YVo
g o S IS, e el oy Ayl g L2 i
VPABAT/YE Ll b ol s 55 Jes J,»st' 2305 Ogemlin york o5 9 Ggemlin yory amalie 9 L33 ST om0 Yys
© msll 5 S5k b 0 i 59 30 ST Jia 5 i
] Jass sl b oy pslinl 5 apel STl onass yorlysS ISk sy )35 5
YR/ YIYE i o e s oo wellae S R b oplil s dalh ST a8 kst SRR I vy
@ wb i Jlwgil 40 0,5 Cpz g
Aol oS L 9, aunST 50 38 gilwlos o SBgd awel L aY ol d lase o bl S0
olal =S54 VYRS YA oS g Gyt S oS ST 60 55 5 .ﬁ.@sﬁ b aY aslp b 5 VA
9,995 s ot Ol ey G595 4 00 And (jelS slalid ()39 50
s oo ailoles IS5 o bl ol o S Lolgm o 5 Slmio il
NTYIR TN Goce i Lo Sl pss | SIS L8 f“;‘”d" 5 A st 2 S 71 vva
S Bl b aly 2
ilo> ) Losew 35 o ol SSo Ls AT
VYA ST o S S wle 55 s Lo 15 gt L 00 y55 gy ST 535 Sl3glb ST s YA-
SUry iy s ' '
23l 8l; o | al % 5900lS SilSag yiSII 18y 1 luST 81 S5l gll az o Ll
Sy \FaS)-5IvE o ol L Sy e S b 2 Sl jseels (Slag SIS, 5 wileST (3159 bl az )0 230 (o 2 "
[NHUSSRRPIA R ) Sl oS gl i (6 pogiwVl

AR}




S s s Sob

[ERRVESENIN

JAliegl Yoz slo @le Sie )l colan ials pesisSlaz g 0¥ JBs

\Yag/-#IvS ™ YAY
o CY++ LG -CV+ sloo yo
. Sy e S0 . B .
oS IENET daso (LTI IS FEIR Wl 0340 oSy ailF g0 &l S o5lail 3l
)M. NTORIT J O Slals PR OPIF Sge ) u“-“’f’ 9 2 9 ) bl )"“s“’)ﬁ YAY
sogar Ol 6ol gy bl S ol 5 slo CujarelS o S5, 4 Caglie
VPAS/ A L5 e Spas Lople 155 e 9 Skl S Sy D3 Al 2 (s ytepl atwgymatis JLSlo b asliyy el i YAE
. @l bl li> Juw ;0 05 Caz oalganel (b
' ols g0 2SS ) ) )
NEYZARIAN lign e e ol o0le iy 51 SIC (gl puSyggil 0,y S wsisli S YAD
ARt ZARYANY s L Gy ol 55 5§59 SemST oy ok il 2590066 5T olie oIS Sgup YAS
- B ols g0 2SS . Lo
oS ko] gy ol Fobod SloogeST IS g (b (oSl Jled (IS0 aladls 2550l 60 sl J39,000
) AR VZARYARS S YAY
soya> S sl ol st
Lol golo dew HPE AR il 0 ,0b 1S
RETZARVAR b ol o S e o el 35 JUl (gl HTCC disgy — 4t JgomsS'5 e st YAA
Sl o2l
SUALIPS EIVARY ) o - .
AN e S | oo oy 8 o i s 35S 5 e sla il s S A
o2l
Lole S ) _ - L
S Rl o sl bwg ol olo; Sei p ol (b Y Gali yordy Lo g bl il (30
RZYZARVAYY N A . T
P G gl ey Gl A e S (S0 55eelS
. . Lé) ..\.o:>| ).‘JSQ . . _ . .
8 (gowld Sgao OS5 ikt LS ol (S05emalSeil 0)S sl 5 nl (S ysh g ksl S
VWA /YE sl il > Y4\
Sod g 5l Jol> slaslS
Loyle 5o . e _ . . I R
sl pligs el Jlar 2S5 7 o 3 SISy A S Ly o 8, s, 30,501 s oo 53l alles
Va5 Y/ s . : vax
AJ)L..J u‘ By i) u’.tLu)S C)bé @a.w
\WASNY/Y - il e EUALRRTRCS i S b 6,5l w5 85l G Gl el yar




ol PVA/PVP/HTCC/PEDOT:PSS
<5
YWAPNYIYY QG > Sroedy sl o j9elS il Y av sl Wl adgs ol b 2 o ol 2k ya¥
(hests
55 ol Bl A Sy plewl cold [0S Sl B
VFASI YT s N S ool Bl 5 (JoSdgo pp j9a> 0 G IS Sl Gselin sk (o2 Y
stdlos )
IWEREEN i 53 ool sl 5l oolital b Sliad g gl
WASNYIYY | LS bbbl Slol]ped! (S o S O3 2 Al o 18 S ~ Jets Goelin oy o Yas
oé‘)‘ )Lw.owa
l RVEREEN il g oS SelSs b ST o oh (35053
G5 gziils VYRS Y/YY o=y s Se ~ Ol b g oS 0glSn by S 9)&:5 39k S59099,90 (omy 9 Y vay
oé‘)‘ )Lw.owa u?-‘*‘ B J9S..JS
splals s \Fas/ TS L (sdazo dabls e deme jiS Ol 6l yegige g oy jaudl el 5l oolasul b glsl e sl il Ly i gy 0 YA
b 0315 Hlucons 0dds gt 40 BLuST o il o JoSIS
5SS & oS b gl dlwg—aled LSLo b ool digguw as-Lis
\Yav/-v/-f e/ sun S S S S S SRt = H S T e 9l )jf‘“l‘f““ vaa
e OFan oS slas 10 95z uelgael (o Bkl (5]
D St 3 o Lo ‘ S 53 RS s Saolizs 1 gy 3 S (5555, s 3 eoliid
VYAV YNY M8 e Y.
S youdy wiloles S
hestd ‘
Lo 0! 2S5 : “opl L3le Lol S sl 20595 45
VFAY/ SV A oy Lo i Lo e 35 ) = Sroks 5900 5 ok )y)‘?p““’ubl’.“) )"*l‘u,-lsﬁy’ Py 9o &Ly » vy
Olel e Gl a5 2y
‘ ‘ Lo ez 258 Sy e 553 | 9 Gl Sislem s olo poad (LSSl (PTFE) (Lily 55l 5 (L (Sog381 5!
VYAY/- Y rdnm S Y.y
(S 58 Sl (NBR) s i S (sl o j90lS 5o Pl a4y Cooglito
ols g0 1SS
woras S5 | ATAVAIYY o dazi 5 0 &gl b 2L Jolof I iy (b 4l 2 (RjselSsl gola (JS& alidl> J5901 | Y0V
ols g0 1SS
osat =Sa | VYAV QYA o o Ces o )lgs aiz oS oo Agdgil/ e L S8 alibls 2y 5enelS 5l s Y.f
L Lo oo yiS Sge S 5 2l 5 Sidsise » llle Sy ol ey sloyonlysS oS 5 5l
\YAV/- YA L (6 pd o po , : AN
s ool stlle 05 ST 63 ooz 5o (anelb-51) (b (sl ankad jorh oS AL aidesl slid
Lo el 35 S ool e Skt S Bl Jols Kebwsil 51 (6555 5 (025 omi) 2
VAV - VA oL L el S 9 Sl Pl p s Sedd sl e . 95 {"6}""’55’)"’5‘“’))" .5
Oleelyte Hobo ! o590 90 6 ndy Jltd]




2 0 038 IS oS gl Sliin g Jyihaems] gl e iish S yorlysS 5l

3 1SS :
AR ZARYARS Sl oM Lugeo gy Al o 25 ;Z‘i Gilwloz o (ael-b- 1) (L (ol axdad adyoS by slid olslys wle> 9 (558058550 Y.y
' OS5 deST 60
(EIRVESENIN
ARVARNT: Oz < s 5o s G385 S50 J3eS 5 SIS 5 55 1 g sialp Julse S YA
[Sh
e semme 25 | slalied cole e oyl SCalle b oo Mol wleST Sk 3 5l ool
VFAYAYNO 5 (S bares ' Y9
’ 0315 Hlucons oS ST (60 58 gilwlaz (gl onds g 00l cliwl g
‘_4.: MJSS») .
RRAZARAAR ipalas Lay ol Jetg (b g o Dbl g 636 56 jga> Sl o) -
oé‘)' )Lw.owa
@ezeiils . - . ‘ r
i . Sy e S5 S 5 039555 5 @l p GBS aenST Slriogl slal a2y 556 (o) 2
1 65 VAV YYD T, dareo . 1
Ll S8 O @3bog G pbid sagi¥l (slo o jaealSTsils 201Uy
) Loyede 5o 53, 51 JoSoM okl yenly b 00,55 Wiy gulaST 31,5 39l s
VRV Y TS o el s s le 25 5055 L8,y JsSdE il ey b oo ys5 Wise (o oBlS wlydgil iy
& 5 b cods yiS jgam 13 (cwy S 55lo )l
VWAV YIYE i potazca ol G Lo e 55 e el Al @l Jw 5 Shas ST 6ok SV Sl3gil Sng5l 5k ¥y
oo SO _ .
S o3Il s gwain U5 il g (69,515 s upbliiog yiSl i 5 el
VWAALVYY il j,alis dmus R ¥\ ¥
C3gpalS urbolineg i8Il olss o
sheold '
e 00 5,5 il )l BLISE Al s S S g5 s el 5 S e
ols g0 2SS ) ’ )
VAN 00 sl 5 2 Y10
S BaTiO3) )34 52> ,o PVDF — TrFE
‘_4.: oo ).'25&
YWAA/- YN O Ol dazeo Bk &3 jpa jo alasT oy bl b oo jousl SSille STy bl (o o A4
oé‘)' )Lw.owa
&S ols g0 2SS B B
glrds wlie g S0 | GalS oy0l 1S o L
VWAALYNY SlarsS pato ol . Syl Jlw (259055, J88) 2 655L jpa> 30 (o iA
Sl oo
VWAAYNY oeilo Lojele 28s A 55 JsSME Ll L U osy55 sy b s adsl ayluST (31,5 @3 ol jeim 3G | ¥1Q




iy Seod )3 p (Al G Ol peely gy 4 0dd s (R jeelS slalae S
ol 5l als;
VPN TITY oL, el S 5 Sk ol (g e sl S350 25, 232 5 652500 Llo> (o) vr.
> ool Jsim95)/ gk
wilS 0,00 1SS s Ao Ao (¢l ] SSY ab SLoos okd | plos  slobis o el
VYAA/YIYY Sl ol L bl o iz oy sl el S Sy f’dff phed ol bl s ¥
5 e sl 553 | Loyde g 2381 sl 315 35l g, 03,55 g layn (St Lol L3
VPN TR ol 150 s 5 o ol S r—L‘rS RS AL 2,35 555 00,55 Wgmy luosiS (S ‘ gl e
mhss iy peedS slo 551 (55l (g Sl sl baime jo 3550
b > 5 b Oldwe olge LM &l |8 S b (" N5
o) L olawe o ) VISV o Lo
Y¥AA/ - /) iz oy 55 L, eme 35 55 e S gl P < 9o Slp Dgel s (L850 o5 bl 9™ rrv
. & oz
kel
&S sls ) iU g9l PHB/PVA i 55.0lS 95l old 50T ololys o (S0 alidl>  poles
> VYAA/SIYE s bitio duls Ao 5S FL S 2508 gl wled H5eST Mgl P o ——
Catan =SS slay ol
VWAAZIYY 4_;6’”)"’““/ Lals )-lL E5T3) g_é""‘“’y o)-.a‘ L_,’J)Ll ua|5>5 o«)gédS.:.&B)Ll}Luﬁ &:.Lu.d u‘).)yla )J|(5"'J))J~ YYo
il
69’.“:“3“)
S &S 3y, =So 2w ool 4 Lol Sglate <l yo b (81,8 oueST &, 3650 1409381 b o ooy
PSS VWAAATE g Ul u’_s))').f Sy ool 4 L 9 >0 b 8l)5 13656 (309381 b (g onusy 1S vrs
osle 5] Slals Bebew 59l
ol
syl Lol laled gomel L &Y JoSes Mol 3,5 ST Lo e i s
_ byde SS R MRS Y L SRR : - 9 le oS 5 50
PR \YWAa/0/Y 35T oo ol Lo 25 . ’5 eI “’J: 20RO el P &l 3 P YYV
5 Ry S 2508 Sl gy 9 SU phid (055l gl
) o
sle Ao fSO lgz o A ds S ST/ LS Y O1,3eil 04,8 4
i V¥a4/- FAA st o] L s 1 oste pgtite & Sl S gy v D30 s e )
AR oly gl ol ol lid cus
e J‘CL"" WJZSQ ~ _
. LGSR o L ) o S anl s S g 5l sl (SalyST pebe —Lad e LS il [ YYA
oob9 e
Lo o] 2So PRI -SRI L5 s Loy olul o Sdlawgil § &ilye oy o 51
YYR9/5/%) ol g0 g inz lols ) ‘)-5 prgie o (ids 2hS o5 5 J )LS)‘ J" 2wl g Olhe O Hlojed vr.
Ol oigh




] S5 Lvgs | b e , Sl i S ¢ 15 o 5L
PFRE ol L S 55 5 ! Jolxe u*".sde)d 0% & : = 95 95l (o) oy
stllos ol o hie omSg S g 3l,S (1S
S 00l 5Se B B
\WAa/AN Y oanld dilos st UiisesS o5l [omillll il o lagly 5o 0,05 50 (lases 51 J,2is Yy
o2l '
. ols e 315 kb g Jud (055elS 5U sl S5 0] (ASG abibl> (18 laolie o)y AAAS
oty \vaq/4/v - O /)-‘2’) _________________ .
biwne 55 -5 Jesy
Lo 0! oS b alolw 5> cbla> O, ol o lhase cudl S Mol i
VY31 /Y ollis LS - ol < il S AR St 87 o S Tr
Obeel e JiSIS sl (b by (650 i dlge (59015 530
Lo 0! oS IS 5,5 K o o) eo Lol eudl S 0,830 bols fwgd ol 3
TR s s i e, el S g b,S ops )J.J.*"S*"u s uL"'B)"u-L‘-‘ 15 0,3956 blss (stwgo ol -
? bl e 3l WSly b p b s aibele )l
s SBss &Y 3 (HNT) Coslle ol dlg) ldgil iz ogm 4l
55 iy s 1S5 | Lol S5 72 B Y Jla sl ) D)3l i 0920 5
VYRA/AY Lhe jglo il s . Py & oad agd U plid (35Sl slalas S5 oas y9e L8, vYe
- @
(TP-TFN ( el (yus yguml 3o pouds
. ‘;‘)) ‘_g.\.e(a )35«5 *OJ.Z.ZS).é 65[} Q{élﬁ}g u.')JL"a..u‘ s&:.wy LgLQo}.:.cT BN wulSJj Q)ijw)){
¥4/ A/ - o L ' -y
Slls kw255 6% 0 sl
Qg Qoo 15O 3l S K o e &l 365l aSlils o Sy 5 s Mo 3 51
VAN YT i e 29 (> . Fal L;"))G"%"J"S @0 b e KL °% g S it Jad L8, 5 M oy oo S ) —
kel SLls ObeS sl e
5 oy bee 0y (CNC) lsbs slajsbioil s ol 5 5 g, i1 sl
VE- < /VIVE e >l 5T Ll G 5SS 2 St s Pskor sloyshgils mham Mol g jims (29, ST oS e
stdlloe s cbls p 0basl 00 )5 sl gmmiliwgan (595,5
Sy e 55
Lasls doto SO ol SKlaol | wlgs anl,s e feg, Sileg,! (glgx 56,8 g50e
VEo o/ DAY ool e o] & S oyl S Plem ol B sl (29, Sibeg)l glgizme 5L g5l (o) .
O i S0 yele »b 4y,
cle‘-‘:‘ﬁ)
39 45l by - L . . . .
. c. Ao S5O SS9l 50 (9, 5B wopaaS 5 Bl jslae 4 9l8gs Jladlaw leslinul o i
o oKils | VEe BNV o e ) . : vH
s oy (sould o5 J95950 039 b Gl (smad gl (g)luly 5 (5518
Ao 9SO 13l 5l solaiwl b acwlisal cuws (¢,Buile $ Mz Sl D
VE- /P iy g Lo o 55 b5t 5 . ez 5 5 Stz Sl Sy ey




(EIRVESENIN

Wb (S5 2lo)F plgs anlllas 5 (8l (WSly (Spol 2 Keow 0930 51

VE-o/BIYe Ko, Lo . N . YEY
Ol o 58 e o> Wax/Silica/EPDM 636 .55
S _ ol o ols g0 2SS Lyl o PVDF/MWOCNT ouls sy 9,58 Gyl 3l oolaswl b 8 alae adgs 5L
] IAERIAIAY4 R Sk LT ot TEY
soya Sl =kl Seelipo
o0l
oS (PP ; sls S
- VE- AR 3 g PR e A0S s Ll S PVAMWONT s oy i s fs s s s s, s | ¥F5
oS ' i ols g0 2SS o
[Cad 3
. Ol 0y3b iSs | (HPC) Joko JusponS'9,008 I(PCL) (0555Y5 )b &l 2 S rosh S 4d
VEJANVY Wiog s Aareo ‘ YA
el s S gy &
) oS oy0b 1S s T .
\E- - IANY liyg ya sdgo S ol Slio p szl axllae PLA/PBAT (guisaiug ;0 0,50 T4
ozl
Lo o] S [SJgid 050089l 59 0] dbobs  olo )3 (g5l 0,3 bbb 038l o
VE./eq/e¥ ol Sy it all aas] 5o ) =] gk (2596l J3gn S 85 °,»:>. 22, ll s S e a-
Ol 40 G5B s oolo Loads y co)S sl caedld SOl e Sy
5SS 18 panl i Jawgs o - >0 bl 5 Lds Swolusge i g Siiw
VEL NN o] ol B SMee S S el S b OR S0 Sl 9 @I Oeeliadge p g Ouidew (o) 2 o)
GQJJ‘J.,.G oA
] 3 55 | o rioh ST O CujsmalS ol (608 50 Com 5 00y 45 (JSLES ns
3l o&ilesT | VE- oYY b Lgee oy Sl 5SS “’“”“’gf‘”s S ST S Sl o O FE e | vy
Swl ko $6 oS gl (ol
dee ji5 B b ol,3gL gol> Sy Y (g aleles S w4 Cwglin o
R e B o e ‘ gﬁ&w s Py dSadlie sy |
SIS yale 0Xigds 108 Wgw ol
VE-V/-YIYA il LU PRV Lo el 15 G)L“&&@‘)S@Q})‘S@f&ﬁﬁdw S Lo JSG ol 58 TOF
Obele b sles o abole
desme ySS Lo g5 sLil o colawl o lawaie o Sy T Kws o
VeV /e TYA sl e US55 dame S SRHPR Y »e )30 ke ) 5 Sl (Ns jee S Gl o
SIS yorle B0y
AL sy pato 4abls O 0y0b 1S P15 5 GRd 3 (S pdi B Sy ] eig g Epo 5 Ay ] vor




N

Sl SISV b (Sl

Lo yoeste duaw 2SO Ls ) PRSI | lely oy oSl LS [P
VE-NI- VS oLl agll phome S S e 55 02558 Gk Sl Sl sle ) 5 b 2l o oy
o iy OS5I ISl sy S s b o ool aylaST (31,5 o3 5it
sl VEA ST Bl Lo ol e 555 oy s 753 | Sy oSN ol 59 SIS a5 oo 2 J5b B i L
LS ) 5585 S OleS sk Lo 60 (b Sl gl
Lo demte duww 550 Lo S Mol Cawsdla gl dolail -y0q38l L oy Gl 48 o5
crio o JEls | VENEIYY ol p) oSS ,.19,5 T coglle sl alglys usi-" s s=Ssl o) L, g rhaws olss oge ” e
O yh OB s g Al oy Bl boas
Syl L
5 e duw SO Lo S 559005 g3l glo aslolus ; s olem b ol 58 Y e bLs |
555 65 VE- Y/ SIF L, ) s S )*-1‘)-‘5 I Pl S 22l SSe Loly= b Gl ) Pl vs.
il S O iy Coogllal S s)!
Jese 2SS KBy loy,Lad 5l ol Soldl, 5 osows p audie oY 356 S 4 5L b5
VE Ve SY. J}.[e_lw ‘ )‘5 PR B J b S ORI oRR 2 j 5 PP I L $P) v
S yede Sl slaosy o
(S g7is WK
30 GRS o Ao SIS . i " .
i oSl VNPT sheme g pip il R & Sl ST ol lid iz (x5 G155 31 (e85 ST 2L veY
[Connad PN Casd
S sl
8l Ss | - <Yl OO oo poles 2550, g5l 81,5 ol deb 3l
VEVEANE ST aabls s"»f&"rf b oy (Sl = (Sealios oly 5 i3 gl s (L5 gl 3l es | Lo
S Ol sl Lo
IS ool oss | 60 polid] G5 | (el SESY) L by 22 roel o 2L b)) s 4
VE<V/AUTY T L) ¥ oty S g s apST Yot
Lo s5o by 4 00 Al 5eelS laliad Y 5 [ SBs8 Y 4 e DI)D 39381 550
IAERVARVARS sl dabls Ol g 5550 w ] ;.J)'lsil.))'&@)té)sgléeégy)l:}uﬁ@hwwqwlﬁﬂ AN
2
e pss | 03 I SO Gl Lo g sl 0315 21,55 s3> 5
Sy Jelis | VEVWVYY S oS dewe S8 w 30 eles ol (b c859melS SU ok slid ol g 5B sl by, 4 eadags \idd
S LpH § Kb oo plp o ol b oyla>  Jlow (g0 losb 5o)o5 |¢5
AN g il ¥ S :pH 5 Pt st sk J& 6~?156)~\:'..,5‘6)9]9-‘)u’5—"°% voy
wellloe Gser yorly 5 b o olilsles LI 51 solicel




oS 0,00 xS

VENNY ol ai)] b 6 yanly Sl 5,5kes 5 SletS 5 g5,30,5 ] ¥EA
ol
o ‘ . Sl iS5 — .
VES VAT s e chsy o Sl Jaele dllze 25 s ooz wim S dlsl gl foglel ST L o eeels b g0l IS5 aliils L, v5q
15 ol o5 PlsersszeomSs300 | PVA) IS sk e il alober asgs
AARRVER AN oz Ogruno ol » 2958 gy 4 eo,d8 OI)365L ¢ Melilotus Officinalis (g9l> (HPC) Yy
B ) desa SO ) - . . ) . . ;
VEY/e Y/ 0 polic] Sy 035 B s ] sl ysise (S il gl (Sl )1 plas gole @3 sleolanwl 36 cwyw [ YYD
<5‘°)""'L‘~ .
2l 0,0 6sle>
1o 5 : Qs 2SS 8l S | AWl gole (SKhol oyl a0lg g wliw] S (LS lupy o LS|
S3ly S VB ¥ Y4 Sty ol ihae s 25 éusffrﬂﬁ 9o 2 yo 2 Jobre (n3bnon SV o BT
&5l e Sl S (slag ;093 5 e SLa Rl g 03l il
: KVWRGLRY 3| ) & oY oel K8, Canglie o Kleodgs (oo oS il
VE-Y/- Y4 el ol b s 35 @»6&4;5 29) St ojel (KB Caogliie 35 Sy s e P I
e Sts 3 ixio 05,5 5w b
Qe jiSO ~ _ - -
LARAVARTARS b b S5 dezme " ouds (bl SawV-apel b asenl 406 Cuglie p Glow Ol (65,01 Siwsl 3 V¥
S0 youde
G yzild Ao 2SS
IARATRAVAR! Koo S sij el Sl ST (D Julse 5l oolaiwl b o,glataple JUygs (wlae Lid oz 4y YYo
GASS ol gold )
e e —oklh b p ek Alels )3 (resS 58 Giule) 5 Sl GlapenilSe (o) 2
. edS 00l 1S
VEev/e¥ Ao > zbin,) el 450 (PSA) s S Il L/(PEG) JoS D5 vv?
soutl ol
. G S5 ST ks jleolinnl b S g Lo il o o by )l Sl s35)55, (o155 S5t
VELYENY s s ) ’ ] YVY
stllos 2l pegise 395 0556 g slade gl i1:5 Kol 09,5 b oads ol wel
Lonle 55 b sl of wl s li> Jlow | i £
. o & . . . S . & e
VEY/EE iy ol oo S Slhs Fokosbgil (gl o a0l o5l b ,6)9]5:)-‘&? 9 32 el 09,8 Jsb 5 VA
ol
st o
dere oSS ab b 050! oo Ls 5535 Canglio p Slew Mol 5
. sl ol S byl ol (Sl JL8) 5 (055 Caaglite ks el Dol 36 s v
’ Gsloﬂ.ls b Sy




69’.“:“3“)
S (655 Ao S5 g At 31,3506 5] solazwl b > 00 3,8 Jo 18 gl 5 ailolus ags
b} 6){ VEL Y/ $/YA e o] )*5 s 9 OPb Sl 2 e )09 SR Ry e A
o olKisls ol ol Sy ST S g Sl
S !
Jole 250 S I oolizzasl b LT 23l sLJI 46
S Ao ds Sy oo Sgy 3 oolax 5 | o HH 5
VELY/- 00 il ggamo Lo S of Sle 43 gt s9bte & ol o ~~M~g~’su ‘ ol e 5)151.*4 Al L
Lod 5 Sl ply o Ol by g5l Jlw 559055, ols>
stls g
Lo 0] 5SS as  JSS gl o | albl &5 5 Lol g} 59,0 Lslugl =l
VESYY ol ol Slede Gigls 355 el e e S S S u’}é fﬂsle)s) 2 iSlogl Sk |
Obel e S s gabls lo S 0 LS 5 i
Coo yo Jeln | VFeYNY/-F s> wlus/ l & S Jole 5l oolaiusl § ) roo (bS5 )b 5l s Al oz 4 YAY
.))w
e g5 Ol roaly b 0559l (i cd (LS dengd b (sism b yorkisS 3
\f”ﬁ“/\\/\lﬁ Mjb)e’“’ ‘So.:.h‘).)‘u.w).asd )Lo . *p.l.d)bouﬁfu‘}‘&d;Legiéf)ls‘:u)fjLjd.d}joMJ).uS‘;lSao‘)‘;‘}m YA
Sl
(WL kb sle
Loyde S L Ol i3l slas angs jshaie 4 el (sl 09,5 L (015 Jing) b Ll
R ATARVAT s Al ool ,1;),5 bz oyl iisll s “"e”ﬁb*j sl 55 L (Gl ey b e A5
Ry 1555, ool Bi>
] ] siras e S Sy M S Sl pl aile Coglio (ialS jehite 4 0090 (sol> ( SutwY (slaojuel B! tals
VESY/VVIYA ko 4l ' YAV
> Swl Sslo
dows 2SO QST alg/aine Ol 3l 5l solaiwl b Lo a5 00 bl ol ,Lid cos ags
VE-YNYIYE Sl el v 55 - % 35 ool b uabilite 400 Gk oo d oz 0 |
‘ SIE EWRCITRN
HE S B
VE-¥ VT 00 il 5 [y o “ij;’s S o5eel )3 60y yeed 00 lsie ay sl Pelugil (i ousy e YA
g
Lo Ss by cudg wSI oleaniig mSI HLUSRY S Coew sy LSl il
N iy Lo iy e 25 Jb ;5 b ol Sl pliandg iSd 56%4. )Slf o Z kb leor |,
e s o9 S 5o o e i 993 (U sl bl sk
8l S 59,51 susslu oKiws Y F ol 5 o3l slodacd guals
R Ll éusffrﬂrf Sl ST eanla o S ‘Cf?u“.. 75 G5 oll g (giluand §als 4
Sl Srdyoiabe 2l ol
Ao SO - -
VESY/FN - oty LeoS T Sl ST il Ld s (Sisd aniy Sl v anl g e o1 g3l il addllas | YAY
o)w




..\w)';fo

\‘;"«/.‘;/\a ‘_,’.«JL.CM L:ij)uw | )Jladaj)o)m"JfM)mgleunfﬁj_wY|&'@)Ljﬁfﬁb)wj)bw)f yay
Sl ecle
VE Y/ FNY olpST il fad olee 5o %O P SH0,09 '45 : P G RNTUTIC) HP 9 )2 vaf
E o>
516 i o G 55> 5551 0pd @IS oy plisel g sole (saiogy 1
VEY/-F10 i Ll deae polS | gl ot | ST e S5 SO SO R S 2 o st sten Sy
Plas- Pl g, 45 00y i
Loyede 25s 5 Silas ks S ool Gy b 09,93 Wiy 9pnST G315 S35l e 43
VEY/-FITY oo dabols bl 8B s e A5 I ol 5 2 S5 G b eosss W ST AT 205 90 0 Yas
iy (Pebax)(amel-aski- 5l) L al » cbalie (e b 5e,50 5 0,5 dST g0
i e pSs 9 Sl b o (aalysld pauking) (b sdign o yerdysS oy SUI pody 5 0,8
VE¥ 8 ST gy i alls sl e 55 J )*5 o9 sk sl STECIN 9) b Vg s yenlysS 9 2SI yody J5 0 5) vay
Sl Py
5So lew los o - 5 ST O STL o Mol dusl | sl
VRPN sy Sl s Mo S Jiw Pls3 S5ete ez 50l L STL el JSIb by, Jas A
slle Lo 5 S 2l ,o 2l &l sl
oo able b Lo suds Co oylgol I b i S gle gl
-~ sl s i ot e 550 s Sl 2 Olsdbs b Iokes sk by prle)S o yesin 44

SiaSly SaS g gunS Ty




yooly (oW 09,5 (650 adadlo yo su plal (U slaallw ) Cow o

JUsl Jmo | gls o sxiilo pls gbino Slius! [IRVSTRSTIN Al oleis Gy,
\WAVAIY ) e e 0015 lunos 255 Sl Slasly S S s ys) 5 oS gl o5 IKeoly Oyl st ponlssS Sitipes )
oKl
e \YAY/YIS Ozl G el Obadye yiS 003 ) luaos 115 T390 S| 30 Dllensg ) gl iy on F8lSmg U5 JeSid Seitis alllas Y
o
wlen yie oS L 1o oslil | ladas el o
W A digd RRY P S oolawl o Olaedad o5
Sl VAY/S)) i il Ll s LSS5 5o 1) s 4igd ke 90 j35,0S )90 (Sl yoo 5 >k v
STyl grio ) )
e e . ‘ sheold 5o , T .
uL.alS o isls YYAY/ANA uéwMM){ﬁ e )_‘;S,; g,.on )SSQ ey ul-l)" B 6)4.:.14 6L“’°}:-‘°‘ asl‘>)"'° &@»Y‘j&@j un|9> alas ¥
Sl gl
o Sl 5 ‘
olS.;leaL_,’.ol.c YYAY/Y -/ }/bb)..f{_;lc Gl 255 eSS S CojeelS g cllise odgs )QM—&J)“ LchoLé,,.l.-j(_g)lqil.; I\
)»0
oKangyy
. Sl Sladly 8o i ol gy 40 ey IS ey bl Jutng (glankad gl oy o5 (St aalllas
oy YYAY/Y VY i o] 0015, lucows 35> 7
) O gSS iS5 (ATRP) o3l Jlail Sl oyals
Sl ol
S
Qg s yi8o . T
\YAYIZIY 2> oo s ) Sl glasly x5 3ol gilwalyl Sioee slaaibel (lgie 4y (59,5 slo Jjg 000 4 \4
@l e S
S oKails | VAN | ogre jglis ilaco el o 255 Lol 5o o35) 31 oo Jlies )5 odgi srloons 53551, Seonlisdg et (6 jboends 5 g5l Joo A
s b s N 539 b ol Cuamels (6ol J 8 sl s allas
° VAT Y s, L skeols 55 ) IS 5 ke (9890 (39 b Ol il S S sleds; 28 X
Qs (Sxio S (g9mal iS5 oYL 5 sl b SU
oKiwghy
o yosls Sl sl 5 5l &9 4 il JUEl JS6l, ¢ygan;
BM VARV | S i, L5, minln 555 el 55 o ool Soby sla koS )5 (o o Just JBeol) geli oy J 58 .
Ty Oy Slie Joite ST e b sl Juiug
ol




g S LoyS yods Ak g CojaelS gL (Saigh b g layial)ly Judo g b))

AS2ils ole | VYASIYNY ol L5/ heold 255 PRGN 3
o S
Oy Can
] 5 S alil 1L oSS L s s o ojel g3l Joa sl
s Bty VYAV/Y/E L;L"/u"“’cf"[“’ _ u,-‘*ﬂ-“‘):" lef)..f.) ) r'Ro IR u;i‘fBu )9"6]'3 el 5k J PRSP vy
O sles 0ogue
oSl PBI ¢l 4t | N2 ,CHag COz slasl8 el oo gue anllae
, VWAY/EIN Y olo iiye S S o0l lunon IS rock 9 PBL sl ate oo 5 5 CO2 (slajls (ool (23500 -
Okl sxio PU Sy
alﬂ olKzils
axly ol | VYAVANA e L5 de Slal lasly 25 0015 lenons 5 oxkeil il ponls (6l 102 IS 31 o0liiesd L B - S5 gl ol g6 sl | VF
Sl
5 STl elStsls
oS b VWAV /D oo ol el ] oy heals 25 ied slo wld agi gl oz Y iz e ol B cle 5 b \0
oya
oKl
S xio | VYAVNY/YE o ol o PRGN heals 255 S6 53 5l Sl doys b odds 6l porly S| sKgs ,8, (g3l s \$
ol
ol oKisls [ERRAR) ; vty Glasls 4l o 105 St g |55 o o o I
5 VPAAYSS L, ) sheeld 5 g9 gloaxly Sluls 4l p oleyesige 5 arblaw 15 maws (b o (geml i oy v
ol o 552 S Jeg o
Ea Opbawls M STe e ST Lo ATRP (31 il u;lli..{al) Ol 30 oy
Co o o8ES10
4 \Y‘/\/\/&/Y’ u,‘e’l//"‘L“c L;’l'é“’ - obl)")l...wo....) )350 5;Lu l) u}w‘).l).‘o.:.b)b L(b JlS.:»Jl)j)SLc )LQL»)J) )""bﬂ uL’I.w‘ J.:.uj LgL(b J&O‘)s)sl.cla YA
e
- o sl Sl
Ktang ol b Slasly 25 el ST b by (2 55melS 53U TPN 0y 0,5 (5l 45 (slo J3,00 43
oiays VEAASTY Y e I lam o, 5o Sl Sy x5 9 owel )ST b by SujenlSss N odis) o0 - Sl 39,000 as '
Sl Sz 39y Cee>, 2SO i cadld 0Ll gl il 0,018 5 (o0y95 53, axlllae
s Siagy 5 JS5 slo (6915 3aal5 51 oolicisl b Sl yorm ool s gelS 535 5L
PR AN | it e aan] | S e 5o SsS S (52 55 5l 539085 G JfooliEullly Seslyor Siely arelS g 2 Y-
(5 ! e ooy
Lz gy ,giS] Ls lawg o35 5 o sl ol B - I al,d oildoe
(S9N VWAJAY - J esls 5 Slels Slasly 5 > 2,951, 659 5 55 58 50 sl B gl s 0l )8 (55 Y\
oK Lolos> gl i o yewolS 03U WY lalie ol 5 - ,tele bLs,|
‘ 95 VAR - § AL 5 1 ooy o S als il 5o Sl 6lp Ll Cojgals b 5 SlaSshow jord 55 6 ELES) S oy

ol 3l i sl o S5 e

AR KA




il YYAUNYIYY 8 Koy 5,/ Oyl 1Sy el 55 wgn b oaisS bolswe ;o sreudy pdilzliel 531 iz (b ,> (so0e g5ludose Yy
wles e b oS L5l 54l N L, cle
PR N—— T s O 2 S LS55 S5 S 79 4 Sy 90 (R )90 9: 5 sle Jje, P 2 S ) e
. Ol S50 a5
Mg)‘w
NETER 5 0958 B e 5 (52 | D ST 51 el L il slid ag
R s L ol 55 L s U 59938l A S 5 (32 (a2 Sy ) 3 Ol yiled 5 sline Ay .
Mo (999,58 ol » Sekew
Slebon | S olde LSl S > S| L5 b il gleasls
SEE S e vy ol g . ol ilS S 2 2o Bl (s g Py S35 » 2k (sl 3 ‘s
2948 5l )l S g by slagl >
o8ils ale | VYNVYIYA | i3y L oo - LA 315, sage 1555 | oS s 5L ol S (gletsnalS sl il 5SSkl 5 oSl glapiilSe | YV
el Sl
Sl el | 1y s LS Ll o [0 5,50
¥ 3 Wi S = S O ~ S
woly ol | AT el et - o0l Lo i Oselizyacly Sl g2 sl it o0 b 5 Sl iy Gy sl Sl Sl )
L b (p S oglSn b )l pd ctS il sl pary 8 el jo @31 Jlasil JISGol,
Sligdos pole
5.:55 olKisle _
‘ WYY onld oligs - 00l slcans 255 J5 oils oz 0 isSaens g Sen b il Uiy s s olyse o slolid csls | YA
3
P ole
5 Jle Ubeel _ . .
S avavnayy ST e aabl Ol e S =SS S Sroga¥l 05900l 5l oigd ld Bile 0,28 Sbj)l g g5le o Y.
e S
Lo s
kT)L;_.’ ..
- o A0Sl ) m5s i . L " . . .
olS.&a‘-)u’.oJ& \VC\Y’/Y/Y’\ J))J}fs:)[&b}//d.f.c ‘_,,..595 ).aS»b w% LgLQ 54)5.‘.0[5 5.1L| 4.\[.1]-! J)?u/)iw} uLoJ‘ WL..:j u’.‘>‘).lo ng)L..J J.\.a Y’\
ol ol Ol
LVl il
2So - Jlals Bl oS Sldgliyl 59900 ol ous b g, Sl o5l MWl o
aos) oils | VAT AT T I —— A5 gB8 Hyy 5 IS ST ST 5 2 ) ST S0 S e e ¥
Seeld e byl as e Sl¥IsSi s sledoe lawglSClow
R e I E— 5S35 755 | a5 sl Sl ol Jl el 5 L g el Ll 5 3 | VY

AR




SIS (ogas Obeele
olx
Slabs olSasls ‘ . ‘ ‘ ‘
e ARV L) sl 25 LR 0356 GVl auoys )3 0adyy (sl yarly (Si3slss) Rls> S e vt
o
e g4 | | YL b b Y csle 5 o]
. —Gel aumg S0 Dy (G 93 SRUSTHTS [ RRES 2 Jld Y s
ASiils ale | \YAEENA | bl e ais | O “S oSS Ss SR S J’l”"_f ST @M b &3 e &b Yo
e Sl Lo,adle 5o o5lsS bl zsoieyoch Cujeelisil aly » uile
e S
0348 Sl | WWATANY b o S5 Sy, x5 Sy pory (gl o j9alS SG S (50 ol g (Sl 5B S sy 0 ve
=S5
9 oy
L 5,502 RS o5 L s Ol gl s Shp 5 S cod Jobusilb ey mianl wdgi a8 (Sealusge 5 Jelos vy
sole Coglae ’ Sk
SR
w j’r Wasava | < ’“j’ - ol 5o 6 RS e Seoliyd osyy 1o shogil Saiadlyge i sl pl )25 sy YA
oS, S s 0,5 b gl ggl> g atd BUII s a5 Sige ol
- VP8 YNE e ) ils sy | SRR Srosh & wmgy A st 2 s el s |
eoya> =) A2
TR el G S el IS S ol Gile Jow 5 S5slss, sl Lo, LLDPE JsSge sl (ppres f-
o J
RINARZAR (0 > oo - B9y8 pS - eld S X ail o Yo jbslo b jlel) Gl ojle el 5 g3ludas £
e e S S5 ) 5 St YIgSgs S5, 1y s S e parly GiSen ]
= . . PP R SIS N L ol RTeR r»rleon
Kl VRO YA 70 e 5 S Lals 35, g5 £y
o ole Prarle =S 5S S, S b Sy
oyt S
e IO st il dan] ) el 550 S oas ag (BT oilyS Bl J5gpl (S0l Cumslie S99 )bl N9 omim | (O
&g um ’ o YU 5,515 sles 10 (5 peuds 00lo i
... e D9 (> dezme 5 ‘ . e i . .
ol olEils | \FRF Y LS aible ) " sl LS5 syl o Suslss, (ol g ombliios xSl olss e LS| o
T ’ S yoeds bl G jo l,34i0




bz " G dome SISO N e .
Sl \Y"\?/\O/\‘ L;:bﬂééo)é) LgoL.T - )JQ/GQAJ‘Mé.&.e(o)aSQ “—"-:Jj)-:SJ‘LQL“L@)éu,—’}‘jf%‘b\‘“)’dj)ﬁ‘gbjuéﬁbé)bju;’)?uw)ﬂ =
ﬁ il e s Lo yle Joslasealin (b 4l » Yhleo (6 iy
Ol el
Sl gl
I rasnng
olXiils ole e solodw G gwge date duw XSO 555 olo e S LSt Jeke al p gole o355l 590 ol \id
olisle
"/}"‘)/‘)u:’ﬂj)[ | ORI RPE PRI ~ B ) )
- \YaV/- ¥V - B 651 5 sl (Suilog, ] yorlysS gole jsbs S5 olys suny g ko 1
ool
L ogd s Lol,S i olo,S Ll oo ool b bla |
GHB et lge b ol yy I 590! (&5 5L8,
o es Sl 55 il a8 0 cawgdle lamdglyl - el b (b o slo LiSen p cS s
, it ARG silz olem! fNM] iy i Lo pde S o o gl pesly gy 4 oad ags iU ohd 0 jeelS b slalae CO; 35 | FA
O o olg=>du
m 5o Syglme 3o JSGaly ool J 58 (gl axkad gl pordy (65) St (oo 9 s
sy olEiils | VYAV/-AIYA ol s Ll - ’ B 5 s 3 L oids 3 la (ygis o il g 5 ST ela yogin 51 LS o
o -
) 59 lo S| edgn i 5 (Seian (sbo el 51 o 5 )
ol oSails | VYAV/- YD i ool gy S el 5 Signl g slo S5y 2 Feiedse 5 (S oy Ao s o, B
ol Gl Lo o byl Sl (0 S
sl | i o e e 555 | Y slalié Sl 5 JiSlge b ol o0 e slasedsS Sislisze S5 |
: 1 ] & . .
o ool 35 g5kl jskaie 4y (U5l L/ (Ol shows hite (69) S sl o5 S
Crio IARAZARVAR &bl Dbl dogars ol pl 2l 6 0l iS5y 675 5 Sobw Al 1 gy 0,5 1o daw (wlg> Sgups jelate 4 mhaw 206l oy
il Lol Sl 46 | s ksl pandssS glo il 56 ,
o ORISR i wlple s 555 el s 555 9 Jo3l slers,S el dSilws 5ib g JSII gl il jondssS sla, Abeor |
Joslamalin (b b Vb Lo 59 n Jols glas ol Sgindonal
g desto mSO 83 ,logd (¢l g ST o LM 5 Col | e, a0 goue (gjlw A
o WAA/- Y14 RNy ) 25 e o 5| R ogoley slay 5,»»5.) P 27 2 s ) & 39 (il 4 5
eeld aseol Gzl 58 zliel 4z o
oSty ole | \YANFIY | s o daw - SLals 35, g 555 | ailele Seaolus 150ld b L ooy o sbaogmsl Gy St (s i 0F
ol
cla gae | WWRALYNY | oo e SLalS 35, e 258 |~ e (SeilSog Sl LB,y LT 1 ey 5 (3,5 Al 5 ooy ed Sl3sbcsle | OV

ARRY




SoySIl s s gl sl

)|
S loe & b 250elS 5l 55,000 ailals a5 ;L8 (6,35 <o 65l Jore
o VA4S ¥V A ol g dns | LSS5 Sl 55 Jelse @ obom (059008956 J59 50 P ) &l sked A
soya> (pH 5 Lo) ail8go
oSl sole
Ly Jsigo \yaa/-gy. s Gl | o 555 olo e S 525585l SO iSlg 5 K/ S e axly ladl jo (ples g lislugy ) i IR
o9 )
ol£25ls il | ()92 b/ S19) atwmlatasd JoueS 5l sol> SVgss J39 ) albols cle 5 ()b
AR SYARVERY L JhgldS loue S ool oo Ly 2S°0 ) ) ) 7.
oo e ol s s Oeele 2, > slale o)l > il aslllae 5
oS5 o
o AR VARVIA eslls, | 555 olo e 1SS Obos b (55l 96U 59, S8 abidls L) o lisl g o5le £\
=2
oS5
‘ ARAARIAN fjltale dié | e 555 Sy 5O M b (F2igelS U J3g e (IS alddls L8, o i Al
soya>
R Py ) olo e 1S el Slsie a1 51 gy g mesS 555 (il pslate 4y Siigensdly J55l Lo -
i AU RVERPRVISIR HEK293 9 MCF-7 Jolw o5, (55, stheranostic
i 55 3L oo b Joasls slajoy o i SaWlySy 13, (55l oo
- » _ ) S ol Pradiae 29 )22 &) 9 on
VE- Y0 ies Lo ool (IS 6,0l 1S A
Isbls e o 2SS Ooglite
MOF) 5318 JT s Lo 5 o0 digilyen o5 5l 5Lt ags
VE- S S e, Lo s i 555 iyl o 50 wm?(’ )cs,»lﬁVL'_l,J .s.>..)~...9° . #wusﬂw&sﬂ;w ol "
555 sl 03,5158 Sluy arhal jslais 4y (229,500 (FSEsw i )0 Ol DS
Doy do s - o) o b oyl s bo Sy
VEe o[/ e s oo ) el s 555 Py 4 Jayseh ST- ol Mef......x) Mfﬁfﬁ &le S i o
Ogedgal laue 1o ool J S JBGoly ol (6 peudy
o dy 598 Jlow Jaro )0 PIM Jodse 1 jlodcls
VEOANYY | s colew dsli ol oS oy gy Lo le sfie & s 3 o Same s ) J’d’“”& yocly s g it sY
ol Sl psele 515 gilulaz lid 0018
) Y5 e s limio 5 claly) S35l lejen 5 il o2 5 (s ks anlliae
VE XN | T Ledersy g oS Sz iy Lo e 2j S g Shmieo 5 sl Sigl plajen s s 2 5 FA
e jousl 9] 8 50 SU ehd (o jeeals Las o Ses b ) bL3,T 5
L Lo s O eeST (63 S raeksS slalis (s ndy Heee RleS g Ll LUl (e G
VE-YIFIE (> dogaro < 7 TN RVERPRVIRIR ST (60 gilulaz jalaie a5 by yardy oS Jiw g (>lib g Sliwl iy 6 b p Cawgs 74

oliy

0595 5 e 5l (n)S




5 ORge!

9%

g4l

et o palls

ol pl 2l 0 0l iy

hbgliel so ks (Sooldg oy 2SIl L3, Julowi 5 03,5 Jae

VF-Y/-AL

ol o Lo ol

Sl 6550 8985 mals jglate a4y SLol S sl b SWed 590 e 9 (S G

\A

Ly dobls
$SSe

IAEATARYS

Obgge o6

Sz dll e

ol e Lo jaex!

e 5385 et Slye (53l (50,8 pylyS bl [ Slsid Jsal el sl s o,
LS i S slane

\Al

AARATARY)

s s

o2l pl il o0l 55

Gronhy gman Glais sl maw Mol (g, Buile d9up 5 (> S

Yy

AARAVERFATN

iy Ll 555

Jemg)sh wb clae alls o lugnS &l (o pezd J5S g (oiien
S5 s o Leé Caeglie Ligl33l o b (ay,l8

v¥

AARAVER AR

SIS 35, g 255

gl 2 (ST SS9 b sl oy () Sigm oyl 3 (b (e )18 (gigo
S iSIs (233L Sgnte jekare a4y S ST pey a0 lagT iy 5 (315 Slxio
Loty 59005 L

Yo




