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Table of Contents: Analytical Chemistry Techniques and Concepts - *Introduction to Analytical Chemists' Role**: Understanding the importance of analytical chemists in various fields, using the example "Ask the River" about cocaine use. - ¥**General Steps in Chemical Analysis**: Outlining the process involved in chemical analysis, from constructing a
representative sample to determining chemical measurements. - **Biochemical Measurements with a Nanoelectrode**: Exploring how nanotechnology is used for precise biochemical measurements. - **SI Units and Prefixes**: Defining the international system of units (SI) and their prefixes. - **Chemical Concentrations and Equilibrium Constant**:
Understanding how to calculate chemical concentrations and the equilibrium constant. - **Quartz Crystal Microbalance for Biological Studies**: Using a quartz crystal microbalance in biological research, especially studying phenomena like catching a cold. - **Safety Protocols and Green Chemistry**: Emphasizing the importance of safety, proper
waste disposal, and green chemistry practices in laboratories. - **Lab Equipment Calibration**: Demonstrating how to calibrate essential laboratory equipment for accuracy. - **Experimental Error and Significance Figures**: Understanding sources of error in experimental measurements and the significance figures in scientific calculations. - **Error
Propagation and Spreadsheets**: Teaching how to use spreadsheets to calculate uncertainties and understand systematic errors. - **Gaussian Distribution and Standard Deviation Comparison**: Explaining statistical concepts, including Gaussian distribution, standard deviation comparison using the F test, and selecting null hypotheses. - **t-Test and
Grubbs Test for Outliers**: Introducing t-tests for comparing means and Grubbs tests to identify outliers. - **Quality Assurance Basics and Control Charts**: Discussing quality assurance principles, including control charts and their application in analytical procedures. - **Validation of Analytical Procedures**: Explaining how to validate an analytical
procedure for reliability. - **Standard Addition and Internal Standards**: Understanding standard addition and the use of internal standards in improving accuracy. - **Principles of Volumetric Analysis and Titration Calculations**: Teaching the principles behind volumetric analysis and how to perform titration calculations. - **Titration in Various
Fields**: Demonstrating practical applications of titration, including environmental studies like those on Mars. - **Gravimetric Analysis Examples and Precipitation Demonstration**: Explaining gravimetric analysis principles with real-world examples and a demonstration of precipitation reactions. - **Combustion Analysis and Geochemical Time
Scales**: Understanding how combustion analysis is used in geochemistry, including determining the geologic time scale. - **Definition of Acids and Bases and pH Scale**: Defining acids, bases, and their relation to pH. - **Strengths of Acids and Bases and Weak Acid Equilibrium**: Exploring the strengths of acids and bases, weak acid equilibrium,
and how these concepts apply in environmental studies. - **Introduction to Buffers and Henderson-Hasselbalch Equation**: Introducing buffers and their roles, along with the Henderson-Hasselbalch equation for buffer calculations. - **Preparing and Using Buffers**: Explaining how to prepare and use buffers in analytical chemistry, especially in
environmental analysis. Chemistry Techniques and Concepts Explained in a Comprehensive Textbook This textbook delves into various chemistry techniques and concepts, including acid-base indicators, titrations, polyprotic acids, chemical equilibrium, EDTA titrations, electrode potentials, electrochemical measurements, redox titrations, and
instrumental methods in electrochemistry. The text begins with explaining how acid-base indicators work, followed by a demonstration of their use. It then covers the secret behind carbonless copy paper, which involves using acid-base reactions to create a color change on a surface. The next section delves into the chemistry behind titrations,
including strong base-strong acid and weak acid-weak base interactions. It also discusses finding the end point in a titration, practical notes for conducting titrations, and Kjeldahl nitrogen analysis. Polyprotic acids and bases are explored in detail, with discussions on amino acids being polyprotic and finding pH levels in diprotic systems. The text also
covers carbon dioxide's presence in the air and ocean, as well as its impact on ecosystems. The chapter on chemical equilibrium delves into the effects of ionic strength on solubility and ion dissociation, activity coefficients, charge and mass balances, systematic treatment of equilibrium, and fractional composition equations. EDTA titrations are
discussed, including metal-chelate complexes, EDTA box notation for formation constants, metal ion indicators, and pH-dependent metal-EDTA equilibria. The text also covers electrode potentials, lithium-ion batteries, redox chemistry, galvanic cells, standard potentials, the Nernst equation, E° and equilibrium constant, and reference electrodes.
Lastly, the text explores electrochemical measurements, including perchlorate discovery on Mars, silver indicator electrodes, potentiometry with oscillating reactions, junction potential, ion-selective electrodes, pH measurement with glass electrodes, systematic error in rainwater pH measurement, ion-selective microelectrodes for protein
immunosensing, and electrically conductive polymers. The chapter on redox titrations discusses high-temperature superconductors, environmental carbon analysis, oxygen demand, theory of redox titrations, potentiometric titration with Fe2+ and MnO4-, redox indicators, and disinfecting drinking water with iodine. Finally, the text concludes with a
discussion on instrumental methods in electrochemistry, including biosensors for glucose monitoring, electrogravimetric and coulometric analysis, amperometry, voltammetry, and polarography. Molecular Analysis Techniques * *



