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INTRODUCTION BACKGROUND

In this experiment, we employ a 
simple indirect method for an under-
graduate student to accurately mea-
sure the distribution of boron   

isotopes by detecting the hydrogen atoms directly 
bonded to the boron atoms.[1]  While the boron iso-
topes are NMR active and could be observed at 
different resonant frequencies (see table 1), it is not 
possible to record spectra for both isotopes in a 
single 1D NMR experiment. While both 10B and 11B 
NMR experiments have been performed and stud-
ied separately,[2] it is only through coupling to a 
common nucleus that both nuclei can be observed 
indirectly in a single spectrum. Therefore, the 1H 
NMR spectrum of sodium borohydride is recorded 
and the effects of the boron nuclei on the resulting 
spectrum will be used as an indirect observation 
probe to calculate the isotopic ratio of 10B/11B.

Table 1. Properties of Selected NMR-Active Nuclei[3]

Isotope
1H
13C
10B
11B

%
Natural 

Abundance 

99.99
1.07
19.90
80.1080.10
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PROCEDURE

The 1H NMR spectrum was then acquired on a 
NMReady-60 NMR spectrometer using standard 
1D acquisition parameters (16 scans). To calcu-
late the isotopic ratio, the signals should be inte-
grated individually and the areas of the quartet 
are added together as are those of the heptet. 
From the totals, the relative percentages for 
each isotope are calculated.

RESULTS

DISCUSSION

CONCLUSIONS

REFERENCES

DATA ACCESSIBILITY

In this experiment the isotopic ratio of 10B/11B was 
measured by 1H NMR spectroscopy. While this is 
not a universal method that can be applied to any 
other nuclei, the experiment provides an excellent 
introduction to quadrupolar nuclei, elements with 
more than one NMR active nuclei, coupling to 
quadrupolar nuclei, and a unique application of 
thethe NMR experiment beyond structure elucida-
tion.

For additional ideas of how to incorporate the 
NMReady-60TM benchtop NMR spectrometer 
into undergraduate laboratories please see: 

1) Chemosensors and 19F NMR Spectroscopy
2) Isomerization of Mo complexes via 31P 

NMR Spectroscopy
3) Aldol Condensation

or visit
www.nanalysis.com/sample-experiments

CONNECT WITH US

The data can be processed directly on the 
NMReady-60 and printed and/or exported di-
rectly to a USB or networked file where it can be 
worked up using third party NMR processing 
software. 

Figure 1. 1H NMR Spectrum of NaBH4 in D2O.


