
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-1026-6 
 

34th Annual Conference of the 
North American Thermal 
Analysis Society 2006 
 

Bowling Green, Kentucky, USA 
6-9 August 2006 

Volume 1 of 2 

Editors: 
 
Imre Vitez 
K. Eric Schoch 
 
 

Michael J. Rich 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2006) by the North American Thermal Analysis Society 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2015) 
  
For permission requests, please contact the North American Thermal Analysis Society 
at the address below. 
  
North American Thermal Analysis Society 
P.O. Box 4961 
Louisville, KY 40204 
 
 
Phone:  (502) 456-1851 
Fax:  (502) 456-1821 
 
info@natasinfo.com 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 

VOLUME 1 
 

GREETINGS AND PLENARY LECTURE 
 
Challenges in Thermal Analysis of Energetic Materials ................................................................................................................................ 1

J. L. Maienschein 

 
SEMI-CRYSTALLINE POLYMERS 
 
How Did We Find the Rigid Amorphous Phase?............................................................................................................................................ 2

J. D. Menczel, M. Jaffe 
 

Thermal Analysis of Macromolecules, A Personal Review.......................................................................................................................... 14
B. Wunderlich 

 

Rigid-Amorphous Phase of Poly(Butylene Terephthalate) by Temperature-Modulated and Superfast Calorimetry ......................... 61
M. Pyda, E. Nowak-Pyda, J. Heeg, H. Huth, A. A. Minakov, M. L. Di Lorenzo, C. Schick, B. Wunderlich 

 

Effect of Crystallinity and Crystal Perfection on the Rigid Amorphous Structure in Cold-Crystallized 
Poly(Ethylene Terephthalate) ......................................................................................................................................................................... 62

R. Androsch, B. Wunderlich 
 

Devitrification of the Rigid Amorphous Fraction in Semi-Crystalline Polymers ..................................................................................... 63
A. Wurm, A. Minakov, A. Sargsyan, C. Schick 

 

Semicrystalline Polymers – Two Phases or Three; What Can We Learn from Polymer Nanocomposites ........................................... 64
C. Schick 

 

Investigation of the Rigid Amorphous Fraction in Nylon-6 ........................................................................................................................ 66
P. Cebe, H. Chen 

 

The Impact of the Rigid Amorphous and Other Mesogenic Phases on the Biomedically Relevant Behavior of 
Polymers ............................................................................................................................................................................................................ 73

M. Jaffe, G. Collins, J. D. Menczel 
 

Role of Defects in Controlling the Rigid-Amorphous Phase of Isotactic Polypropylene.......................................................................... 74
M. V. Nair, A. Hehta 

 
INORGANIC AND METALLURGY 
 
Gas Evolution and Crystallization of Amorphous Indium-Tin-Oxide Thin Films During Heating Process ......................................... 75

M. Wang, T. Kondo, S. Sawada, T. Towika, T. Nishide, Y. Kasahara, Y. Onai, T. Arii, A. Kishi, S. Seki, T. Uchida, M. Ohtsuka, Y. 
Hoshi, L. Sun 

 

Transfer Line Comparison of Evolved Gas Analysis with Ion Attachment Mass Spectrometry for Monitoring of 
Binder Burnout During Ceramics Processing............................................................................................................................................... 86

T. Tsugoshi 
 

Voc Adsorption Properties of Wood Charcoal and Woodceramics for the Purpose of Indoor Air Quality Control ........................... 87
Y. Nishimoto, M. Yoshiizumi, K. Nakamura, R. Ozao, T. Okabe 

 

Oxidized Roasting of Egyptian Galena .......................................................................................................................................................... 89
A. M. Abdel-Rehim 

 

Thermal Analysis of Selected Bauxite Ores.................................................................................................................................................101
C. M. Earnest, K. Peden 

 

Thermal Analysis of Processed Bauxite Specimens and Aluminas...........................................................................................................102
C. M. Earnest 

 
COMBINED SESSION: KINETICS AND ENERGETIC MATERIALS 
 
Characterization of the Mechanism of Ageing of the Magnesium-Strontium Nitrate ...........................................................................104

E. L. Charsley 
 

An Assessment of Critical Temperature as a Service Life Prediction Tool .............................................................................................108
D. N. Sorensen, J. N. Thomasson 

 

A Historical and Current Perspective on Predicting Thermal Cookoff Behavior ..................................................................................116
A. K. Burnham, R. K. Weese, A. P. Wemhoff, J. L. Maienschein 

 

Lifetime Prediction of Energetic Materials – Thermally ...........................................................................................................................126
W. D. Klerk 

 

Prediction of Time to Ignition of Energetic Materials Under Isothermal Conditions............................................................................127
B. Roduit, J. Mathieu, P. Folly, B. Berger, H. Andres, B. Vogelsanger 

 

New Methodology for Lifetime Prediction: Simultaneous Application of Non-Isothermal DSC and HFC Data ...............................137
B. Roduit, P. Folly, B. Berger, J. Mathieu, H. Andres, B. Vogelsanger 

 

Oxidation Kinetics of Biodiesel by Non-Isothermal Pressurized-Differential Scanning Calorimetry..................................................149
R. O. Dunn 

 



Stability Analyses of a Deterred Flattened Spherical Propellant..............................................................................................................159
L. Jeunieau, M. H. Lefebvre, P. Guillaume, S. Wilker 

 

Measurement of the Relaxation Transitions of Nitrocellulose Based Gunpowder .................................................................................168
G. Herder, W. D. Klerk 

 

Peroxide Explosives: Detection and Destruction.........................................................................................................................................178
J. C. Oxley, J. Smith, W. Luo 

 

Initial Experiences of the Use of Rapid Screening Techniques for Energetic Materials and Forensic Applications..........................185
R. J. Weighill, G. L. Scott 

 
GENERAL SESSION 
 
Development of a Thermal Results Database..............................................................................................................................................193

N. Sorensen, J. C. Newberry, R. F. Bell 
 

Quantifying the Performance of a Differential Scanning Calorimeter ....................................................................................................203
S. R. Aubuchon, P. A. Caulfield, B. L. Blaine 

 

Enthalpy Recovery for a Polymer Glass Subsequent to Plasticizer Concentration Jumps ...................................................................212
L. Banda, M. Alcoutlabi, G. B. McKenna 

 

The Use of Stochastic Temperature Modulated DSC for Analysis of Phase Transitions.......................................................................218
J. E. Schawe 

 

Thermal Analysis under GLP/CGMP - Instrument Validation Procedures and Case Studies.............................................................224
X. Liu, S. Diener 

 

A Tool to Deconvolute TGA Cuves Considering Different Models ..........................................................................................................225
A. Fuentes, S. Naya, F. Barbadillo, R. Cao, R. Artiaga 

 

Thermal Decomposition Processes of Chicken Waste Biomass – Curve Separation and Kinetic Analysis .........................................233
R. Ozao, R. Artiaga, F. Barbadillo, N. Whitely, W. P. Pan 

 

Dynamic Mechanical Analysis of Powders, Liquids and Moist Samples .................................................................................................237
M. Zappa, M. Wagner 

 

Parts-Per-Million Gravimetric Analysis of the Non-Volatile Residue from an Evaporated Droplet ...................................................243
A. L. Smith 

 

TOPEM® DSC – Getting the Most Out of Your DSC ................................................................................................................................251
S. Sauerbrunn, M. Zemo, B. Weddle 

 
THERMAL CONDUCTIVITY 
 
Thermophysical Properties Characterization at Sub-Ambient Temperatures Using the Laser Flash Technique .............................256

J. Blumm, A. Lindemann 
 

Solid Phase Thermal Conductivities of Phase Change Materials .............................................................................................................264
J. B. Machado, J. Continho, A. Harris 

 

Thermal Conductivity Testing of Minimal Volumes of Energetic Powders ............................................................................................265
D. Sorensen, A. Harris, G. Chaplin 

 

Estimation of the Required Number of Tests at Experimental Determination of Thermal Conductivity and 
Thermal Analysis of Heterogenous Materials .............................................................................................................................................266

S. G. Zhirov, Y. M. Milekhin, A. A. Koptelov, S. A. Gusev 
 

Flash Diffusivity Measurements of Thermal Performance of Interface Materials under Clamping Pressure ...................................272
R. C. Campbell, C. T. Murray, J. L. Paladino 

 

Thermo-physical Properties of HMX and its Daughter Compounds by the Laser Flash Method .......................................................281
R. K. Weese, J. B. Henderson 

 

Exploring the Physical, Chemical and Thermal Characteristics of a Potentially New Insensitive High Explosive: 
RX-55-AE-5 .....................................................................................................................................................................................................282

R. K. Weese, A. K. Burnham, H. C. Turner, T. D. Tran 

 
FIRE SCIENCE AND FLAME RETARDANTS 
 
A Comparison of the Thermal Degradation of Polystyrene Nano-composites with Motmorillonite, Layered Double 
Hydroxides and Carbon Nanotubes .............................................................................................................................................................296

M. C. Costache, C. A. Wilkie 
 

Thermal Properties of Compounds Possessing Both Solid-Phase and Gas-Phase Flame Retardant Potential ...................................299
B. A. Howell 

 

Thermal Decomposition Mechanisms Associated with Functional Groups in Selected Polymers ........................................................300
K. L. Erickson 

 

A Method for Constant-Rate Heating of Milligram-Sized Samples .........................................................................................................312
S. I. Stoliarov, R. N. Walters, R. E. Lyon 

 

Micro-Scale Material-Based Combustion Measurements .........................................................................................................................320
T. Fabian, P. D. Gandhi, J. T. Chapin 

 

Thermal Analysis of Flammability ...............................................................................................................................................................321
R. E. Lyon, R. N. Walters, S. I. Stoliarov 

 

Fire-Retardancy of Thermoplastics in the OSU Heat Release Test ..........................................................................................................333
M. Sinha, M. T. Takemori, G. C. Davis 

 



Component Heats of Gasification of Polymers from Differential Scanning Calorimetry......................................................................334
R. N. Walters, S. I. Stoliarov, R. E. Lyon 

 

Ignition and Burning at High Heating Rates (Applied Heat Flux Levels) ...............................................................................................344
P. A. Beaulieu, N. A. Dembsey, R. G. Bill 

 
LIFE SCIENCE 
 
Can Thermal Analysis Be of a Help for the Safe Keeping of Biological Germplasm? ...........................................................................356

J. Sestak, J. Zamecnik 
 

Interaction between Poly(Ethylene Oxide) and Water: the Water-Rich Region ....................................................................................379
Y. Nishimoto, S. Tanabe, D. Nishizaka, T. Wada, M. Takeuchi 

 

Non-Equilibrium Phase Diagram of Sucrose-Water System.....................................................................................................................381
J. E. Schawe 

 

Keratins at High Temperature......................................................................................................................................................................389
C. Popescu, F. J. Wortmann 

 
PLENARY LECTURE 
 
Temperature Oscillation for Kinetics Research - Applications to Oxide Superconductors and Polymers..........................................395

T. Ozawa 

 
KINETICS: HONORARY SESSION FOR PROFESSOR OZAWA 
 
Rationale and Fallacy of Thermoanalytical Kinetics .................................................................................................................................401

J. Sestak 
 

Comparative Approaches to the Kinetics of Thermal Decomposition of Solids under Isothermal, Nonisothermal 
and Controlled Rate Conditions ...................................................................................................................................................................411

N. Koga 
 

Using Model Free Kinetics to Make Predictions.........................................................................................................................................417
B. Weddle, S. Sauerbrunn, M. Zemo 

 

A Comparison of Isoconversional and Model-Fitting Approaches to Kinetic Parameter Estimation and Application 
Predictions .......................................................................................................................................................................................................422

A. K. Burnham 
 

Physical Kinetics by Isoconversional Method .............................................................................................................................................432
S. Vyazovkin 

 

Isokinetic vs Isoconversional Methods: A Case Study of Crystallization Kinetics of a Fe-Based Metallic Glass ...............................433
A. Pratap, T. L. Shanker Rao, K. N. Lad, H. D. Dhurandhar 

 

Derivation of the Kissinger Equation for Non-Isothermal Glass Transition Peaks................................................................................442
A. A. Soliman 

 

Highly Active and Reusable Heterogeneous Catalysts for Acylation of Anisole .....................................................................................449
H. Hsu, R. Selvin, T. Her 

 

Reactive Molecular Dynamics Simulations of the Thermal Degradation of Polymers: Comparison to Experimental 
Measurements .................................................................................................................................................................................................456

M. R. Nyden, S. I. Stoliarov, R. E. Lyon, C. S. Y. Jee, Z. X. Guo, P. R. Westmoreland 
 

Calorimetric Analysis on Polymerization Thermokinetics of Styrene and Its Isomers..........................................................................468
C. C. Liao, Y. F. Lin, C. M. Shu 

 

Estimation of the Long-Term Stability of Materials Using Advanced Model Free Kinetics .................................................................478
M. Zemo, J. Schawe, T. Basalik, S. Sauerbrunn 

 

How to Validate the Choice of a Kinetic Model of Nucleation and Growth for Solid-Gas Transformations ......................................484
M. Pijolat, F. Valdivieso, M. Soustelle 

 

Nucleation Process at the Surface of Li2SO4 H2O Single Crystals ............................................................................................................493
L. Favergeon, F. Valdivieso, M. Pijolat 

 

Thermogravimetric Assessment of the Stability of Vinylidene Chloride Copolymers Containing 4-Vinylpyridine 
Units .................................................................................................................................................................................................................501

B. A. Howell, A. O. Odelana 

 
ENERGETIC MATERIALS 
 
Study of Chemical Micro-mechanism of the Energetic Materials Initiation by Means of Characteristics of Their 
Thermal Decomposition.................................................................................................................................................................................506

S. Zeman 
 

Thermodynamic Analysis of Pure and Impurity Doped Pentaerythritol Tetranitrate Crystals Grown at Room 
Temperature....................................................................................................................................................................................................518

R. Pitchimani, W. Zheng, S. L. Simon, L. Hope-Weeks, A. K. Burnham, B. L. Weeks 
 

Effect of Temperature Cycling and Elevated Pressure on the Thermal Properties of Fox-7 ................................................................524
D. E. Jones, B. Acheson, S. Singh 

 



Study of Reduced-Sensitivity RDX ...............................................................................................................................................................525
J. C. Oxley, J. Smith, R. Buco, J. Huang 

 

Ammonium Nitrate-Polyvinylpyrrolidone Glass: En Route to Controlled Release Energetics ............................................................535
A. J. Lang, S. Vyazovkin 

 

Thermal Decomposition of Smoke Powders: Comparison of TG-DTA-FTIR-MS and Pyrolysis-FTIR Results ................................541
Q. Kwok, B. Acheson, S. Singh, R. Turcotte, G. Turcotte 

 
THERMAL HAZARDS 
 
The Analysis of Aged Propellants using Microcalorimetry and Desorption Electrospray Ionization Mass 
Spectrometry ...................................................................................................................................................................................................542

S. K. Poehlein, D. Ellison, A. Chin, A. Venter, D. R. Ifa, G. R. Cooks 
 

Experimental Study of the Acetone/Water System on Flammability Characteristics............................................................................556
R. L. Yun, C. H. Hu, C. H. Lin, Y. M. Chang, C. M. Shu 

 

A Study of the Influence of Inert Steam on Flammability Characteristics of 3-Picoline .......................................................................561
R. L. Yun, H. J. Liaw, Y. M. Chang, C. H. Lin, C. M. Shu 

 

Use of a 2-Gram DTA as a Thermal Compatibility Tool ...........................................................................................................................575
D. N. Sorensen, D. L. Knott, R. F. Bell 

 

Adiabatic Runaway Studies for Methyl Ethyl Ketone Peroxide by VSP2 ...............................................................................................583
J. M. Tseng, C. M. Shu, J. L. Su, J. M. Hsu, Y. F. Lin 

 
VOLUME 2 

 
Incompatibility Hazard Analysis of Hydrogen Peroxide Acetone by DSC..............................................................................................593

K. Y. Chen, C. M. Lin, C. M. Shu, M. K. Chang 
 

Studies on the Self-reactive and Incompatible Hazards of Organic Peroxides .......................................................................................599
Y. Duh, X. Wu, C. Kao 

 

Runaway Reaction and Thermal Explosion Simulation of Cumene Hydroperoxide by DSC and VSP2.............................................617
K. Y. Chen, S. H. Wu, C. M. Shu, A. A. Kossoy 

 
HYPHENATED AND SIMULTANEOUS MEASUREMENTS 
 
Overview of Hyphenated/Simultaneous Tg-Ms Measurements ................................................................................................................629

I. Chan, C. Mathonat 
 

Real Evaluation of Combustion Catalysis to Pyrolyzed Organic Gases Using Evolved Gas Analysis Apparatus with 
Skimmer Interface and Ion Attachment Mass Spectrometry ...................................................................................................................630

T. Tsugoshi, N. Ito, M. Asai, K. Watari 
 

The Utilization of TG/GC/MS in the Establishment of the Mechanism of Poly(Styrene) Degradation ...............................................631
B. A. Howell 

 
FILMS AND FIBERS AND ELASTOMERS 
 
DSC-Investigations of α-Keratins and Specific Effects of Chemical Treatments on Human Hair .......................................................640

F. J. Wortmann, G. Sendelbach, C. Popescu 
 

Calorimetric Glass Transition Temperature and Absolute Heat Capacity of Polystyrene Thin Films ...............................................647
Y. P. Koh, G. B. McKenna, S. L. Simon 

 

Glass Transition in Ultra Thin Polymeric Films Measured by Differential AC-Chip Calorimetry .....................................................655
H. Huth, A. Minakov, A. Serghei, F. Kremer, C. Schick 

 

Determination of Moisture Sorption Isotherms, Water Sorption Enthalpies, and Water Diffusion Coefficients in a 
Multilayer PEO/PAA Polymer Film with the Quartz Crystal Microbalance/Heat Conduction Calorimeter .....................................665

A. L. Smith 
 

Nitrile/Buna N Material Failure Assessment for an O-Ring Used on the Gaseous Hydrogen Flow Control Valve 
(FCV) of the Space Shuttle Main Engine .....................................................................................................................................................674

C. D. Wingard 
 

Thermal Analysis in Peroxide Curing of EPDM - Kinetics and Chemistry ............................................................................................684
D. J. Burlett, M. Suchyta 

 

Measurement and Prediction of Water Outgassing from TR55 Silicone by the Isoconversional Technique ......................................693
L. N. Dinh, M. A. Schildbach, A. K. Burnham, R. S. Maxwell, B. Balazs 

 
NANOCOMPOSITES AND NOVEL MATERIALS 
 
Nanothermal Analysis (nano-TA) at sub-100 nm Spatial Resolution.......................................................................................................700

M. Reading, D. Q. Craig, L. Dakic 
 

Preparation of Phase Change Materials Microcapsules by Using PMMA Network-Silica Hybrid Shell via Sol-Gel 
Process .............................................................................................................................................................................................................701

H. Chen, C. C. Chang, Y. T. Lai, S. H. Chang 
 



Thermal Characterization of PMMA SiO2 Nano-Composites Prepared by Different Methods ...........................................................710
A. Sargsyan, A. Tonoyan, S. Davtyan, C. Schick 

 

Thermal Analysis of Nanoclay Reinforced Polyolefins ..............................................................................................................................712
G. S. Bhat, R. Hegde, M. G. Kamath 

 

Effect of Enhanced Interchain Interaction on Degradation of Polystyrene-Clay Nanocomposite........................................................719
K. Chen, S. Vyazovkin 

 

Morphology and Crystallization Behavior of HDPE/CNT Nanocomposite ............................................................................................725
L. Li, S. Kodjie, W. Cai, M. Keating, C. Li 

 

Processing and Characterization of Carbon Nanotube / Dicyclopentadiene Composite .......................................................................726
W. Jeong, M. R. Kessler 

 

Mechanical Hole Burning Spectroscopy: Length Scale Calibration ........................................................................................................727
Q. Qin, X. Shi, G. B. McKenna 

 

Thermal Properties of Poly(Lactic Acid) with and without of Talk .........................................................................................................732
E. Nowak-Pyda, W. Zuraw, B. Mossety-Leszczak, M. Pyda 

 

Effects of Particle Size on Flame Propagation of Al/Teflon Mixtures ......................................................................................................733
D. Osborne, K. W. Watson, M. L. Pantoya 

 

Thermomechanical Properties of Carbon Nanotube Composite Materials.............................................................................................734
R. Andrews, M. C. Weisenberger, T. Rantell 

 

Thermal Properties of Novel Nanostructured Energetic Materials..........................................................................................................738
S. Gangopadhyay, R. Shende, K. Gangopadhyay 

 

Thermal Decomposition Characteristics of Poly(styrene) Attached to a Nanoscale Silica Surface ......................................................739
B. A. Howell, Y. J. Cho 

 
THERMOSETS AND COMPOSITES 
 
The Dependence of Shear Response on the Crosslink Density of Polycyanurate Networks ..................................................................746

Q. Li, S. L. Simon 
 

Dynamic Mechanical Behavior of Polyurethane/Curaua Fiber Composites ...........................................................................................756
C. G. Mothé, C. R. Araújo, W. S. Hui 

 

Isothermal Cure Characterization of Dicyclopentadiene: The Glass Transition Temperature and Conversion ...............................764
X. Liu, X. Sheng, J. K. Lee, M. K. Kessler 

 

The Influence of Cross-linking Agents on Ring-Opening Metathesis Polymerized Thermosets...........................................................773
X. Sheng, M. R. Kessler, J. K. Lee. 

 

Effect of -NO2 Substituents in Aromatic Diamines on the Activation Energy of Epoxy-amine Curing ...............................................781
Y. Zhang, S. Vyazovkin 

 

Investigation of the Curing Behaviour of Photo-curing Dental Materials...............................................................................................787
B. Möginger, J. Steinhaus, M. Frentzen 

 
THERMOPLASTICS AND FAST SCAN DSC 
 
Dilatometric Glass Transition Behavior of Polystyrene: Experiments and Modeling ...........................................................................796

P. Badrinarayanan, S. L. Simon 
 

Confinement Effects on the Glass Transition of the Hydrogen Bonded Liquids ....................................................................................803
W. Zheng, S. L. Simon 

 

Crystallization of Thin Semicystalline Polymer Films by AC Chip Calorimetry ...................................................................................812
H. Huth, C. Schick 

 

Simultaneous Measurements of Thermal and Dielectric Properties as well as SAXS/WAXS Experiments During 
Polymer Crystallization .................................................................................................................................................................................814

A. Wurm, A. Minakov, C. Schick 
 

Superheating of Polymer Crystals Revealed from Linear Heating Covering Seven Orders of Magnitude in Heating 
Rate ..................................................................................................................................................................................................................816

A. A. Minakov, A. Wurm, C. Schick 
 

Analysis of Polymers by Fast TGA ...............................................................................................................................................................818
M. Zemo, J. Schawe, S. Sauerbrunn 

 

Humidity Induced Length Change in Polymeric Films .............................................................................................................................822
T. Basalik, M. Zemo, S. Sauerbrunn 

 

Investigation of Gas Permeable Membranes by Dielectric Analysis ........................................................................................................826
T. Basalik, J. Duncan, S. Sauerbrunn 

 

Tailoring the Morphology and Stability of Nano-crystals in Isotactic Polypropylene by the Condition of Primary 
Crystallization and Subsequent Annealing at Elevated Temperature .....................................................................................................830

Q. Zia, R. Androsch, H. J. Radusch, S. Piccarolo 
 

Nucleating Agents for Increased Melting Point for PVDF ........................................................................................................................843
L. Judovits 

 

Thermal Analysis of Biodegradable Material---from Modulated Temperature DSC to Fast Scan DSC.............................................850
P. Ye, K. Swanson-Fiorini 

 
 
 



AWARD WINNER'S ADDRESS 
 
Non Adiabatic Thin-Film (Chip) Nanocalorimetry for Fast Heating and AC-calorimetry...................................................................851

A. A. Minakov, H. Huth, S. A. Adamovsky, C. Schick 

 
WORKSHOP 
 
Lifetime Prediction of Materials: How Long Will My Product Last? Scientific Methods for the Prediction of 
Polymer Service Lifetime...............................................................................................................................................................................867

T. S. Ramotowski 

 
HYPHENATED AND SIMULTANEOUS MEASUREMENTS 
 
Application of Hyphenated Techniques to Nanomaterials ........................................................................................................................875

Q. J. Lineberry, W. Xie, W. P. Pan 
 

Simultaneous TG-DSC-MS Analysis of Molecularly Imprinted Cross-Linked Conjugated Polymers for 
Fluorescence-Based Chemosensors Applications........................................................................................................................................880

S. Kudriavtseva, J. Li, E. Nesterov 
 

Thermal Change of Alq3, Tris(8-hydroxyquinolinato)aluminum (III) Studied by TG and XRD-DSC................................................882
M. Wang, Y. Sawada, K. Saito, S. Horie, T. Uchida, M. Ohtsuka, S. Seki, S. Kobayashi, T. Arii, A. Kishi, T. Takahashi, Y. 
Nishimoto, T. Wakimoto, K. Monzen, I. Kashima, T. Nishikiori, L. Sun, R. Ozao 

 

Studies of the Binding of Anthracene to Various Cyclophanes in Solution via Fluorescence, TGA-FTIR-MS 
Techniques.......................................................................................................................................................................................................895

M. T. Buthelezi, K. Milner, C. Davies 
 

Multi-Utilization of Chicken Litter as Biomass Source – Combustion ....................................................................................................898
R. Ozao, N. Whitely, R. Artiaga, Y. Cao, W. P. Pan 

 

Advances in Thermal Analysis at the Nanoscale.........................................................................................................................................903
H. A. Hosein, D. Miloaga, M. J. Rich, L. T. Drzal, K. Kjoller 

 

Preparation of Micro- and/or Nano- Zinc Oxalate .....................................................................................................................................915
P. C. Chen, L. C. Hung, H. W. Fan, L. C. Lin 

 

Use of MDSC® and TGA for Improved Characterization of Solvates......................................................................................................926
L. C. Thomas 

 

Pre-Melt Charge Transfer Complexes Detected in Organic Chemicals by Dielectric Analysis - Electrical 
Conductivity, Thermal Mechanical Analysis and Differential Scanning Calorimetry...........................................................................931

M. Eubank, A. T. Riga, K. S. Alexander 
 

Recovery of CO2 with Precipitation of Calcium Carbonate using MEA/CaCl2 Solution as an Absorbent..........................................942
P. C. Chen, J. H. Hsu, Y. L. Wu, M. W. Lin 

 

Thermal Analysis of Thermoset Resins Using Calcium Carbonate Produced from CO2 Removal Systems As Filler 
Materials ..........................................................................................................................................................................................................952

K. Kuo, C. H. Chen, P. C. Chen 
 

Simultaneous TG-DSC-MS Analysis of Molecularly Imprinted Cross-Linked Conjugated Polymers for 
Fluorescence-Based Chemosensors Applications........................................................................................................................................959

S. M. Kudriavtseva, J. Li, E. E. Nesterov 

 
PHARMACEUTICALS 
 
Comparison of TGA-DTA and Microcalorimetry with Concurrent NIR to Monitor Hydration State Conversions.........................961

K. B. Poiesz, A. M. Pullen, C. L. Grundner, N. L. Redman-Furey, M. L. Dicks 
 

The Role of Thermal Analysis in Solid State Characterization of Pharmaceutical Solids.....................................................................962
S. Kuang, B. Zhao, M. Pierce 

 

Comparison of Thermal Analytical Tools Available to Predict the Chemical Stability of Pharmaceutical Actives...........................963
C. L. Grundner, A. Pullen, K. Poiesz, N. Redman-Furey 

 

Transdermal and Trans-Oral Patch Development and Dielectric Properties of Lidocaine ..................................................................964
R. J. Lee, A. Muhieddine, S. Saleh, A. T. Riga, K. S. Alexander 

 

Analysis of Pharmaceutical Polymorphs by Fast Heating Rate DSC .......................................................................................................974
B. Weddle, M. Zemo, S. Sauerbrunn 

 

Advanced Thermal Analysis to Characterize Drugs ..................................................................................................................................979
A. T. Riga, K. S. Alexander 

 

Three-Dimensional Imaging of Multicomponent Pharmaceutical Compacts Using Scanning Thermal Microscopy 
(SThM) with Localised Thermomechanical Analysis (L-TMA) ...............................................................................................................989

M. Reading, D. Q. Craig, L. Dakic 
 

Thermal Oxidative Stability Assessment of Pharmaceutical Emulsions and Creams............................................................................990
L. Woo, V. Krongauz, C. Sandford 

 

Characterization of Water-Solid Interactions by Moisture Sorption Analysis .......................................................................................996
M. Wagner 

 

Thermo Analytical Investigation of Cashew Gum Functional Properties on SHR Rats Cardiovascular System.............................1004
C. G. Mothé, M. B. Aguila, T. Carestiato 

 



Characteristics and Properties of an Ortho Evra Transdermal Patch by Isothermal and Scanning Dielectric 
Analysis ..........................................................................................................................................................................................................1010

L. Markan, S. Zayed, K. Alexander, A. T. Riga, M. Kaufman, V. Lvovich 
 

Methods for Humidity Calibration Or Verification in Thermogravimetric Moisture Sorption Analysis .........................................1025
N. D. Hesse, C. G. Slough, R. Blaine 

 

New Concepts in Drug Delivery Detection by Thermal Mechanical Analysis.......................................................................................1028
A. T. Riga, J. J. Beard, J. Heiss, L. Hardulak, T. McNamara, K. S. Alexander 

 

Modification of Water-insoluble Drugs with Urea to Form Eutectics....................................................................................................1034
P. Ma, K. S. Alexander, A. T. Riga 

 
GENERAL POSTER SESSION 
 
Thermal Properties of Extruded-Injection Molded Poly (Lactic Acid) and Fiber Blends...................................................................1044

A. Mohamed, V. Finkenstadt 
 

Global Kinetic Modeling of Sintering and Polymer Degradation...........................................................................................................1053
Alan K. Burnham 

 

Kinetics of Isothermal Crystallisation of Polypropylene, Polybutyleneterephthalate and Polystyrene .............................................1055
A. Wurm, V. Ray, J. Heeg, H. Huth, A. Minakov, C. Schick 

 

Reorganization of Polymer Crystals and the Relaxation of the Rigid Amorphous Fraction in Semicrystalline 
Polymers Studied by Fast Scanning Calorimetry .....................................................................................................................................1057

C. Schick, A. Minakov 
 

Transitions in Nanometer Thin films - Investigations by AC Chip Calorimetry ..................................................................................1058
H. Huth, A. Minakov, C. Schick 

 

Characterization of Space Shuttle Thermal Protection System (TPS) Materials for Return-to-Flight following the 
Shuttle Columbia Accident Investigation ..................................................................................................................................................1059

D. Wingard, S. Hudson 
 

High Precision Heat Capacity Measurements of Metals by Modulated DSC®......................................................................................1069
C. Slough, N. Hesse 

 

New Heated Interface for Capillary TG-MS System................................................................................................................................1074
N. D. Hesse, C. G. Slough 

 

Kinetics Parameters of Cashew and Xanthan Gums Blends By DSC ....................................................................................................1075
C. Mothé, D. Correia 

 

Characterization of Clay by Thermal analysis to GMM: The Case of Angra dos Reis Region, Rio de Janeiro State, 
Brazil ..............................................................................................................................................................................................................1084

H. Filho, J. Garcia, L. Zuquette 
 

Thermal Characterization of Sediments from Paraiba do Sul's River, Rio de Janeiro State, Brazil .................................................1089
H. Filho, D. Henriques, C. G. Mothe 

 

Variation in Activation Energy of the Glass Transition for Polymers of Different Dynamic Fragility..............................................1093
I. Dranca, S. Vyazovkin, N. Sbirrazzuoli 

 

Activation Energies Derived from the pre-Glass Transition Annealing Peaks .....................................................................................1094
I. Dranca, S. Vyazovkin 

 

Isoconversional Analysis of Combined Melt and Glass Crystallization Data........................................................................................1095
I. Dranca, S. Vyazovkin 

 

Bulk And Mesoscopic Thermodynamic Studies of Glass-Ceramic Bio-Compatible Materials Utilized for the 
Imitative Bone Tissue Substitution .............................................................................................................................................................1096

J. Sestak, J. Strnad, Z. Stmad, N. Koga 
 

Thermal Behaviors of PETN Base Polymer Bonded Explosives.............................................................................................................1097
J. S. Lee, K. S. Jaw 

 

An Investigation on Thermal Properties and Water Effect of Primer Mixtures ..................................................................................1099
J. S. Lee, K. S. Jaw 

 

Thermogravimetric Studies of the SARA Influence on Coke Formation of Brazilian Atmospheric Residue 
Pyrolysis.........................................................................................................................................................................................................1101

M. L. A. Gonçalves, L. M. Saraiva, A. M. Teixeira, M. A. G. Teixeira 
 

Influence of Some Thermogravimetric Variables on Coke Determination in Heavy Petroleum Residues........................................1102
M. L. A. Gonçalves, M. I. F. Coelho, A. M. R. F. Teixeira, M. A. G. Teixeira 

 

Characterization of Poly(lactic Acid) with Talk by Temperature-modulated Calorimetry ................................................................1103
E. Nowak-Pyda, W. Zuraw, B. Mossety-Leszczak, M. Pyda 

 

Thermal Decomposition of Cs-Ethylene-Ternary Graphite Intercalation Compounds.......................................................................1104
R. Matsumoto, Y. Oishi, M. Inoue, T. Arii 

 

Thermal Decomposition of Indium Hydroxide To Form Indium Oxide And Indium-Tin-Oxide ......................................................1109
Y. Sawada, K. Matsushita, Y. Sawada, T. Kondo 

 

Adsorption Properties of Woodceramics Evaluated by Accelerated Method .......................................................................................1127
R. Ozao, Y. Nishimoto, T. Okabe 

 

Effects of Mechanical Grinding and Hydrothermal Treatment on the Thermal Decomposition of Hydromagnesite .....................1132
N. Koga, Y. Yamane 

 

Thermal Analysis-Reproducibility and Precision .....................................................................................................................................1138
S. P. Westphal 

 

Ecofriendly Acylation of Veratrol with Aceticanhydride Using Supported Solid Acid Catalysts ......................................................1143
T. M. Her, H. L. Hsu, R. Selvin 

 



Thermal Decomposition of Carbon Nanotube/ Al2O3 Powders by DSC Testing ..................................................................................1150
C. M. Shu, J. J. Horng, C. W. Chang, S. H. Hsieh 

 

Kinetics of Dibenzazepine Derivatives Sublimation .................................................................................................................................1159
V. V. Krongauz, M. T. K. Ling, L. Woo, U. Purohit 

 
STUDENT POSTER SESSION 
 
Thermal Decomposition of Alkoxyamines Derived from Nitrosobenzene .............................................................................................1160

J. Zhang, B. Howell 
 

Thermal Degradation Characteristics of Amide-Containing Diaryl Phenylphosphonites...................................................................1165
B. A. Howell, C. K. Ahn 

 

CO2 Capture Using Activated Carbon Made from Chicken Waste .......................................................................................................1166
Y. Zhang, W. P. Pan 

 

Crystallization Behavior of a Miscible Propylene/Ethylene Copolymer Blend .....................................................................................1170
A. R. Kamdar, Y. S. Hu, P. Ansems, S. P. Chum, A. Hiltner, E. Baer 

 

Formation and Transformation of Smectic Polypropylene Nanodroplets.............................................................................................1171
Y. Jin, A. Hiltner, E. Baer, R. Masirek, E. Piorkowska, A. Galeski 

 

Rigid Amorphous Fraction in Polymer Nano-Composites ......................................................................................................................1172
A. Sargsyan, A. Tonoyan, S. Davtyan, C. Schick 

 

When Does the Rigid Amorphous Fraction in Polymer Nano-Composites Devitrify?.........................................................................1174
A. Sargsyan, C. Schick 

 

Kinetics and Mechanism for Decomposition of Cumene Hydroperoxide by Sodium Hydroxide in the Presence of 
Catalyst ..........................................................................................................................................................................................................1176

K. Y. Chen, T. L. Tsai, H. Y. Hou, C. M. Shu 
 

Thermal Hazard Evaluation of Benzoyl Peroxide by DSC and TAM ....................................................................................................1187
K. W. Wu, Y. P. Chou, R. L. Yun, C. M. Shu 

 

The Use of TG-MS and Pyrolysis-GC/MS to Study Alkoxide Modified Carbon Nanotubes...............................................................1194
Q. Lineberry, W. P. Pan 

 

Kinetics Investigation on Direct Reduction of CuO by Coal in Chemical Looping Combustion Using High Heating 
Rate Thermogravimetric Analysis Techniques .........................................................................................................................................1197

B. Casenas, Y. Zhang, Y. Cao, W. P. Pan 
 

Characterization of Fly Ash Deposits in the Downstream Duct of a Coal Fired Utility by Multiple Thermal 
Analysis Techniques .....................................................................................................................................................................................1198

J. Mattingly, H. L. Chen, Z. Cheng, Y. Cao, W. P. Pan 
 

An Application of Thermal Analysis for Household Waste.....................................................................................................................1203
S. Husic, Z. Cheng, H. L. Chen, P. Hack, W. P. Pan 

 

Thermal Decomposition of 2-Phenyl-4,4,5,5-tetra(3-bromophenyl)-1,3,2-dioxapholane .....................................................................1213
K. Carter, B. A. Howell 

 

Thermal Decomposition of Vinylidene Chloride Polymers Containing the Additives BHT and ESO ...............................................1214
K. Carter, B. A. Howell 

 

Thermal Decomposition of Poly(styrene) in the Presence of Compounds Containing Thermally Liable Bonds ..............................1218
R. Nelson, B. A. Howell 

 

Impact of Moisture on the Thermal Stability of Vinylidene Chloride Copolymers..............................................................................1219
S. M. June, B. A. Howell 

 

Author Index 




