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DESCRIPTION 

The application of nuclear magnetic resonance in NMR 
spectroscopy with respect to hydrogen-1 nuclei within the molecules of 
a substance to determine the structure of its molecules is known as 
proton nuclear magnetic resonance (proton NMR, hydrogen-1 
NMR, or 1H NMR). When natural hydrogen (H) is utilized in a 
sample, almost all of the hydrogen is the isotope 1H (hydrogen-1; 
i.e. having a hydrogen atom with a hydrogen atom with a hydrogen 
atom with a hydrogen atom with a hydrogen atom with a hydrogen 
atom with a hydrogen atom with a hydrogen (hydrogen-1; i.e. 
having a proton for a nucleus). 

Simple NMR spectra must be recorded in solution, with no solvent 
protons interfering. Deuterated (deuterium = 2H, frequently 
symbolised as D) solvents, such as deuterated water, D2O, 
deuterated acetone, (CD3)2CO, deuterated methanol, CD3OD, 
deuterated dimethyl sulfoxide, (CD3)2SO, are recommended for 
use in NMR. CDCl3 (deuterated chloroform) A non-hydrogen 
solvent, such as carbon tetrachloride (CCl4) or carbon disulfide 
(CS2), can also be utilised. 

Historically, a small amount (usually 0.1 percent) of tetramethylsilane 
(TMS) was added to deuterated solvents as an internal standard for 
calibrating the chemical shifts of each analyte proton. TMS is a 
tetrahedral molecule with chemically equivalent protons, resulting 
in a single signal that is used to define a chemical shift of 0 ppm. 
Because it is volatile, sample recovery is simple The remaining 
proton in the solvent can be used to reference spectra in modern 
spectrometers (e.g. the CHCl3, 0.01 percent in 99.99 percent 
CDCl3). TMS is no longer required for deuterated solvents. 

Deuterium frequency-field lock (also known as deuterium lock or 
field lock) can be used with deuterated solvents to compensate for 
the inherent drift of the NMR's magnetic field display style B0- 
B0. The NMR constantly checks the deuterium signal resonance 
frequency from the solvent in order to provide deuterium lock, and 
makes modifications to the deuterium signal resonance frequency 
as needed To keep the resonance frequency constant, use display 
style B. Furthermore, the deuterium signal may be utilized to 
precisely determine 0 ppm as the lock solvent's resonant frequency, 
and the difference between the lock solvent and 0 ppm (TMS) is 
well understood. 

Chemical shifts in the range of +14 to -4 ppm and spin-spin 

interaction between protons define proton NMR spectra of 
most organic molecules. The abundance of individual protons is 
reflected in the integration curve for each proton. The spectra of 
basic molecules are very simple. A triplet at 1.5 ppm and a quartet 
at 3.5 ppm make up the spectrum of ethyl chloride in a 3:2 ratio. 
Because of the diamagnetic ring current, the spectra of benzene 
have only one peak at 7.2 ppm. 

NMR spectroscopy of protons 

This essential and well-known application of nuclear magnetic 
resonance will be used to demonstrate some of the method's 
unique features. The nmr spectrometer must first be tuned to a 
specific nucleus, in this case the proton. The method for obtaining 
the spectrum varies, but the continuous wave (CW) method is the 
most straightforward. 

The diagram below depicts a standard CW spectrometer. A sample 
solution is placed in a homogeneous 5 mm glass tube and spun 
between the poles of a strong magnet to average out any magnetic field 
differences and tube flaws. An antenna coil emits radio frequency 
radiation with the right energy into the sample (colored red). 

The sample tube is surrounded by a receiver coil, and the emission 
of absorbed radio frequency radiation is monitored by specific 
electronic equipment and a computer. The magnetic field is varied 
or swept over a narrow range while the rf signal from the sample is 
observed to obtain a nmr spectrum. Changing the frequency of the 
rf radiation while keeping the external field constant is an equally 
successful strategy. 

Spectroscopic Analysis of Nuclear Magnetic Resonance (NMR) 

On a Varian 500 NMR spectrometer running at 500 MHz 
with CDCl3 as the solvent, proton nuclear magnetic resonance 
(1H-NMR) spectra were acquired. The temperature of the sample 
was kept constant at 25°C. 

Rheological Analysis 

A parallel plate rheometer (ARES, Rheometrics Scientific) was 
used to conduct isothermal rheological studies at 100°C (below the 
melting point temperature of the BA-a). The rheological tests were 
carried out in a steady shear mode with shear rates ranging from 
0.1 to 100 seconds per second. 
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