- ﬁ&ﬁéﬁﬁ?&lﬁlﬁl&i&dﬂ#ﬁ e S
s HIEIETHS

~ S
| CIRA : o
N 2024-02-05




 Introduction

« Common Stabilizers for Nitrate Ester Solid
Components

« Theoretical Basis of Stabilizer Selection

« Experimental Methods and Techniques

« Results and Discussion

« Conclusion and Future Prospects




01

Introduction




Background and Significance

Development History of Nitrate Ester Solid Proponents

A brief overview of the evolution and progress in this field

Importance of Stabilizers

Discussion on the critical role of stabilizers in enhancing the performance and

safety of nitrate ester solid propellants

Current Challenges and Needs
Identification of key issues and unmet needs in the development and

application of stabilizers



Research Objectives

To invest the mechanisms of
action of commonly used
stabilizers for nitrate ester

solid propellants

To evaluate the performance
of different stabilizers under

various conditions

To identify new potential
stabilizers and explore their
application in nitrate ester

solid proposals

To provide theoretical
guidance for the rational
design and optimization of

stabilizer systems



Overview of Nitrate Ester Solid Components

« Chemical Composition and Properties: Description of the main chemical components and their
physical and chemical properties

« Manufacturing Processes: Brief introduction to the common manufacturing techniques used for
nitrate ester solid procedures

« Applications and Performance Characteristics: Discussion on the main applications of nitrate ester
solid propellants and their key performance characteristics, such as energy density, combustion rate,
and stability

« Safety Considerations: Overview of the safety issues related to the handling, storage, and use of

nitrate ester solid propellants
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Common Stabilizers for
Nitrate Ester Solid
Components




Types and Classification

, droepia ndr Chemical Stabilizers

These include compounds that react chemically with the
prospective talents to enhance stability Common examples

include oxidizers, reducers, and pH regulators

Physical stabilizers

These stabilizers act by physically interacting with the
prospective components, both through absorption or complexity

They may include surfactants, polymers, and nanoparticles

m Mixed stabilizers

Some stabilizers combine both chemical and physical
mechanisms for improved stabilization These are often tailed to

specific prospective formulas and applications



Mechanisms of Action

« Chemical stabilizers: Chemical stabilizers typically work by altering the chemical potential of the
prospective system, while reducing the likelihood of undesired reactions This can be achieved
through oxidation reduction reactions, acid based reactions, or the formation of stable complexes

« Physical stabilizers: Physical stabilizers act by reducing the surface area available for reactions or by
creating a barrier between reactive specifications They may also alter the moral properties of the
discipline, improving its mechanical stability

« Mixed stabilizers: Mixed stabilizers often combine the mechanisms of both chemical and physical
stabilizers for synergistic effects For example, a chemical stabilizer may react with a prospective
resident to form a less reactive specifications, while a physical stabilizer prevents aggregation and

improves dispersion



Advantages and Disadvantages

« Chemical stabilizers: Chemical stabilizers are effective at enhancing the chemical stability of patients
but may introduce additional effects or alter the combusion characteristics They require careful
selection and optimization to ensure compatibility with the prospective system

 Physical stabilizers: Physical stabilizers are generally less reactive and have a lower impact on
prospective business properties However, they may be less effective at enhancing chemical stability
and may require higher dosages or more frequent applications

« Mixed stabilizers: Mixed stabilizers offer the potential for improved stability through combined
mechanisms However, they may be more complex to design and optimize due to the interactions
between the chemical and physical components Additionally, the compatibility of the mixed

stabilizer with the prospective system must be carefully considered
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Theoretical Basis of
Stabilizer Selection




Thermodynamic Considerations

Calculation of thermodynamic parameters

Enthalpy, entropy, and Gibbs free energy changes for possible reactions

involving the stabilizer and nitrate prospective components

Prediction of phase stability

Determination of conditions under which the stabilizer can exist in a stable

phase with the protocol

Assessment of thermal stability

Evaluation of the stabilizer's ability to stand high temperatures without

decomposition or reaction with the protocol
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