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The Role of NMR in the Field of Quantitative Analysis
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Abstract Although NMR technique has been using
in many areas of chemistry, its merit on quantitative
analysis seems not to acknowledge greatly because of
the many inferior intrinsic aspects, particularly its
sensitivity.  Recently, new NMR techniques,
high-field NMR, and demands for cutting edge
techniques of analysis, however, seem to change the
role of NMR spectroscopy in this field.

This review shows the application of NMR
development in quantitative analysis and will discuss
the basic idea, limitations, and pitfalls. Then it will
show you several successful applications applied in
quantitative analysis and you will see how useful and
accurate method it is.

Keywords Quantitative analysis, Internal standard
method, External standard method, Electronic
standard.
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Figure 1. The effect of phasing and integrator adjustments
on CW-NMR a) amplifier balance incorrectly set b) phase
incorrectly set c) correct adjustments.
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Figure 2. The effect of phasing and integrator adjustments
on FT-NMR a) amplifier balance incorrectly set b) phase
incorrectly set c) correct adjustments.
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Figure 3. Determination of the concentrations of products
formed from eq.-1 calcium formate (50 mmole).
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Figure 4. A device for external standard method and
procedure.
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Figure 5. 79.39 MHz sodium-23 NMR spectra of 500-0.2
ppm sodium (in 5 mm tube) and 50 ppm sodium with Dy
(TTHA) (in 3 mm coaxial tube)
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Figure 6. Representative calibration curve of sodium at
various concentrations with external standard with Dy
(TTHA).
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Figure 7. 68.61 MHz chlorine-35 NMR spectra of 3000-20
ppm chloride(in 5 mm tube) and 350 ppm
chloride(Et,N*CI" in DMSO-dg(in 3 mm coaxial tube).
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Figure 8. Calibration for 20~5000 ppm chloride (NaCl) on

various concentration of external references by
%CI-NMR.[External Reference [TEAC(Tetraethyl
ammonium chloride in DMSO-dg)] = A: 0.01 M, B: 0.025
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Figure 9. Quantitative analysis of chloride (150 ppm) in
the ion mixture. lon chromatography (top). 68.61 MHz
chlorine-35 NMR spectrum (in 5 mm tube) and 350 ppm
chloride(Et,N"CI" in DMSO-dg (in 3 mm coaxial tube).
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Figure 10. ERETIC pulse sequence.
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Figure 14. Block Diagram for the HERETIC Method

Figure 15. HERETIC signals at =50 ppm modified by the
power of the shape pulse relative to the 200 mg/mL
chloride (35Cl, 68.61 MHz).

Figure 16. Chlorine-35 NMR spectra (5000, 2000, 1000,
500, 200, 100, 50 mg/mL) with the HERETIC signals at
—50 ppm calibrated as 500 mg/mL chloride.
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