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Application of Infrared Spectroscopy for the Determination of Hydroxyl

Content in Quartz Glass

Abstract: The most commonly used method in the production process of quartz glass is the

continuous melting method (referred to as the melting method). In this method, hydrogen gas (H2) is
used as a protective gas to prevent the tungsten wire heating element from high-temperature oxidation.
On the other hand, the introduced hydrogen gas, with its small molecular weight and strong permeability,
carries the bubbles generated during the production process out of the glass body. However, the
introduced hydrogen gas reacts with silica raw materials to produce hydroxyl groups (-OH). Hydroxyl
groups react with halogen cycle agents and tungsten wire, ultimately causing blackening of the lamp wall
and breakage of the tungsten wire. Therefore, the hydroxyl content affects the service life and quality of
lamps, such as halogen lamps.

The infrared spectroscopy method can qualitatively and quantitatively determine the hydroxyl content in
quartz glass, offering the advantages of being fast, convenient, and accurate.
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B Principle:

Infrared spectroscopy is an effective method for qualitative analysis of substances. It utilizes
the characteristic absorption of hydroxyl groups in quartz in the infrared spectrum region
(3663 cm™). This method not only allows for qualitative identification but also enables
guantitative analysis of the hydroxyl content within a certain concentration range by
assessing the changes in absorbance values and applying empirical formulas.

B Experimental Conditions:

Instrumentation and Accessories:
FTIR-650 Fourier-transform infrared spectrometer;
Hydroxyl testing accessories, including a hydroxyl testing stand.

Testing Conditions:
Resolution: 4 cm™
Scanning times: 32 times
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Detector: DTGS

Others:

Micrometer: accurate to 0.01 mm
Anhydrous ethanol: analytical grade (A.R)

B Preparation of Samples

The appearance quality complies with GB 9657, GB 9658, JC 426, or corresponding
standards.

Select the sample to be tested from the specified quartz glass products according to the
standards mentioned above. Then, measure its thickness with a micrometer, wash the
sample with anhydrous ethanol, and let it air dry before testing.

B Test result
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Chart 1: FTIR Spectrum of Hydroxyl Testing in Quartz Glass

2. test data
The results obtained by processing the data using the hydroxyl content formula in the

hydroxyl testing method for quartz glass are presented in the following table:
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test ID test ID E’;ﬁ[:g(ppm] EZI::;Z :tandafd
1 9.67
2 1.98 9.73 2.1%
3 9.44
4 9.29

B Conclusion
According to the national standard and its formula, the hydroxyl quantification
system in FTIR-650 can rapidly and accurately determine the hydroxyl content in
quartz glass. This facilitates quality control for quartz glass products in industries

such as lighting fixtures.
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