Title: Spectroscopic analysis of samples. Infrared (IR) Analysis Protocol

Introduction:

Infrared (IR) spectroscopy is a widely used analytical technique that provides information about the
functional groups and chemical bonds present in a sample. This protocol outlines the steps involved in
performing an IR analysis.

Materials:

1. IR spectrometer

2. Sample holders (e.g., liquid cells, solid sample holders, or gas cells)

3. Sample preparation tools (e.g., mortar and pestle, spatula, or syringe)
4. Sample vials or containers

5. IR transparent windows or plates (if applicable)

6. Data analysis software

Procedure:

1. Instrument Setup:
a. Ensure that the IR spectrometer is properly connected to the power source and turned on.
b. Check that the instrument is calibrated and functioning correctly.

c. Set the appropriate wavelength range and resolution for the analysis.

2. Sample Preparation:

a. Prepare the sample for analysis by following the appropriate sample preparation technique (e.g.,
grinding, dissolving, or diluting).

b. If analyzing a solid sample, grind it to a fine powder using a mortar and pestle.
c. If analyzing a liquid sample, transfer it into a clean and labeled sample vial.

d. If analyzing a gas sample, transfer it into a suitable gas cell or container.



3. Sample Placement:

a. Select the appropriate sample holder for the type of sample being analyzed (e.g., liquid cell, solid
sample holder, or gas cell).

b. If using a liquid cell, clean and dry the cell before placing the sample.

c. If using a solid sample holder, place a small amount of the powdered sample onto the holder and
spread it evenly.

d. If using a gas cell, ensure that it is properly sealed and connected to the instrument.

4. Sample Measurement:

a. Place the prepared sample holder (with the sample) into the sample compartment of the IR
spectrometer.

b. Align the sample holder in the correct position for measurement, ensuring that it is in the path of
the IR beam.

c. Close the sample compartment and initiate the measurement using the appropriate software or
controls.

d. Allow the instrument to collect the IR spectrum, typically by scanning the sample over the specified
wavelength range.



5. Data Analysis:
a. After the measurement is complete, the IR spectrometer will generate a spectrum of the sample.
b. Use the data analysis software to analyze and interpret the spectrum.

c. Identify the functional groups and chemical bonds present in the sample based on the characteristic
peaks and patterns in the spectrum.

d. Compare the obtained spectrum with reference spectra or databases, if available, to aid in the
identification of the sample.
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6. Cleanup:

a. After the analysis is complete, remove the sample holder from the instrument.

b. Clean the sample holder and any other components that came into contact with the sample to
prevent cross-contamination.

c. Dispose of any waste materials generated during the analysis according to the appropriate waste
disposal procedures.



7. Safety Precautions:

a. Always wear appropriate personal protective equipment, such as gloves and safety goggles, when
handling samples and operating the IR spectrometer.

b. Follow any safety guidelines provided by the manufacturer for handling and disposing of hazardous
or toxic samples.

Note: This protocol provides a general guideline for IR analysis. Specific instrument settings, sample
preparation techniques, and data analysis methods may vary based on the specific analysis requirements
and instrument capabilities. Always refer to the instrument's operating manual and follow any additional
instructions provided by the manufacturer.

Part Il

Title: UV-Vis Analysis Protocol for Sample Analysis

Introduction:

UV-Vis spectroscopy is a widely used analytical technique that provides information about the
absorption and transmission of light by a sample. This protocol outlines the steps involved in performing
a UV-Vis analysis.

Materials:

1. UV-Vis spectrophotometer

2. Quartz cuvettes or sample cells

3. Sample preparation tools (e.g., volumetric flasks, pipettes, and syringes)
4. Sample vials or containers

5. UV-Vis transparent windows or plates (if applicable)

6. Data analysis software

Procedure:



1. Instrument Setup:

a. Ensure that the UV-Vis spectrophotometer is properly connected to the power source and turned
on.

b. Check that the instrument is calibrated and functioning correctly.

c. Set the appropriate wavelength range and resolution for the analysis.

2. Sample Preparation:

a. Prepare the sample for analysis by following the appropriate sample preparation technique (e.g.,
diluting, dissolving, or filtering).

b. If analyzing a liquid sample, transfer the required volume of the sample into a clean and labeled
sample vial.

c. If analyzing a solid sample, dissolve a known amount of the sample in a suitable solvent to obtain a
desired concentration.

d. If analyzing a gas sample, transfer it into a suitable sample cell or container.

3. Sample Measurement:

a. Set up the UV-Vis spectrophotometer by placing a clean and dry quartz cuvette or sample cell into
the sample compartment.

b. Close the sample compartment and initiate the measurement using the appropriate software or
controls.

c. Select the desired wavelength or wavelength range for the analysis.

d. Allow the instrument to measure the absorbance or transmittance of the sample at the specified
wavelength(s).



4. Data Analysis:

a. After the measurement is complete, the UV-Vis spectrophotometer will generate a spectrum or a set
of absorbance/transmittance values.

b. Use the data analysis software to analyze and interpret the results.

c. Calculate the absorbance or transmittance values, and if necessary, convert them to concentration
using Beer-Lambert's law.

d. Compare the obtained results with known standards or reference spectra, if available, to aid in the
identification or quantification of the sample.

5. Cleanup:
a. After the analysis is complete, remove the cuvette or sample cell from the instrument.

b. Clean the cuvette or sample cell and any other components that came into contact with the sample
to prevent cross-contamination.

c. Dispose of any waste materials generated during the analysis according to the appropriate waste
disposal procedures.



6. Safety Precautions:

a. Always wear appropriate personal protective equipment, such as gloves and safety goggles, when
handling samples and operating the UV-Vis spectrophotometer.

b. Follow any safety guidelines provided by the manufacturer for handling and disposing of hazardous
or toxic samples.

Note: This protocol provides a general guideline for UV-Vis analysis. Specific instrument settings, sample

preparation techniques, and data analysis methods may vary based on the specific analysis requirements
and instrument capabilities. Always refer to the instrument's operating manual and follow any additional
instructions provided by the manufacturer.



