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Infrared Spectroscopy Application in the Determination of Oil
Content in Anhydrous Liquid Ammonia

Abstract:

With the rapid development of industries such as solar cells, liquid crystal displays, semiconductor
light-emitting devices, and semiconductor integrated circuits, the demand for the crucial raw
material, ultra-pure ammonia, has been increasing, along with higher purity requirements. Similarly,
for manufacturers of ultra-pure ammonia, the demand for anhydrous industrial liquid ammonia as a
raw material is also quite high. The oil content is one of the key indicators for evaluating the quality
of ultra-pure ammonia raw materials, and the detection of oil content has become an important

aspect of the production process.

The oil content in liquid anhydrous ammonia can be quantitatively determined using the standard

curve method in infrared spectroscopy.
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Principle:

At room temperature, after evaporating the liquid ammonia sample, the oil in the evaporated
residue is extracted using carbon tetrachloride. The absorbance of organic compounds is measured
at a fixed wavelength around 3.42 um (corresponding to the strongest absorption band of the CH

group's asymmetric vibration), determining the oil content in anhydrous liquid ammonia.

Experimental Conditions:

Instrument and Accessories:
FTIR-7600 High-Performance Fourier Transform Infrared Spectrometer

Liquid Testing Accessories: Quartz cuvette with stopper (1 cm path length)

Others:
Carbon tetrachloride (CCl4)

Paraffin oil standard solution
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Testing Conditions:

Resolution: 4 cm™
Scan times: 32 times
Detector: DTGS

Preparation of Test Solution:

Retrieve the oil-containing platinum evaporating dish from the desiccator, add 10 ml of carbon
tetrachloride, and wait for the oil to dissolve. Transfer the solution to a 50 ml volumetric flask, rinse
with carbon tetrachloride two to three times, and finally, make up to the mark with carbon

tetrachloride, shake well, and prepare for measurement.

Drawing the Standard Curve:

1, Inject the paraffin oil standard solution (paraffin oil masses: 0.25 mg, 0.50 mg, 1.00 mg, 1.50 mg,
2.00 mg, 2.50 mg) sequentially into the quartz cuvette with carbon tetrachloride as the background,

recording the absorbance of its maximum absorption peak at approximately 3.42 um (2924 cm™).
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2, Establishing a working curve with absorbance as the x-axis and paraffin oil mass as the y-axis (as shown

in the following figure)
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Conclusion:

The determination of oil content in liquid anhydrous ammonia using the standard curve method in

infrared spectroscopy is accurate and rapid. The working curve approaches R2=1, fully satisfying the

quantitative measurement requirements.
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