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Research on the Preparation of Gradient-Grade Acetonitrile from Industrial Acetonitrile
DONG Yi-meng*, YANG Chang-qing, LIU Ruo-feng, YU Pu-fan, Wang Lu (Beijing Research Institute of Chemical
Reagents Co., Ltd., Beijing 102607, China)

Abstract: With the increasing application of liquid chromatography in fields such as pharmaceutical analysis and
biological separation, the requirements for key mobile-phase solvents have become increasingly stringent.
Chromatographic-grade acetonitrile, which is one of the most commonly used solvents, must meet rigorous standards
for ultraviolet (UV) transmittance, baseline stability, and batch-to-batch consistency. Industrial-grade acetonitrile
was employed as the raw material. A purification process integrating oxidation, adsorption, and rectification was
systematically implemented. A removal method for trace water in acetonitrile, a critical impurity affecting the UV
performance, was thoroughly investigated. Challenges associated with water removal, including its strong
interactions and potential azeotropic behavior, were analyzed and discussed. Furthermore, key operational
parameters for the rectification column, namely, the flooding velocity and pressure drop, were examined and
optimized to ensure stable and efficient operation, enabling the continuous, multi-batch production of high-purity
chromatographic-grade acetonitrile on a pilot scale. The obtained product exhibited exceptional performance; the
UV absorbance was as low as 0.026~0.002 Abs across the 195~280 nm wavelength range, accompanied by a flat
and clean baseline free from extraneous peaks. Notably, the absorbance at the highly demanding 190 nm wavelength
was consistently controlled below 0.015 Abs. A comprehensive evaluation confirmed that all critical performance
indicators of the product surpassed those of commercially available Merck products. Practical application
demonstrated that this technical route features a rational process design, stable and reliable operation, and excellent
product quality. This method is particularly suitable for the large-scale production of high-purity chromatographic-
grade acetonitrile. This study provides reliable technical support and a viable material solution for high-end
analytical and detection applications, offering a competitive alternative for domestic supply in this specialized sector.

Keywords: molecular sieves; chromatographic-grade acetonitrile; activated carbon; distillation; adsorption
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Fig.1 Schematic diagram of the preparation of gradient-grade chromatographic purity acetone device
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Tab.1 Comparative analysis of measured data and standards for samples from different processes
W
190 195 200 205 210 215 220 225 230 254 280
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B <1.0 <15 <0.05 <0.04 <0.03 <0.025 <0.015 <0.015 <0.01 <0.005  <0.005
bRtk
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0.419 0.093 0.052 0.043 0.027 0.016 0.010 0.004 0.000 0.000 0.000
S
FEdh 1 0.22 0.04 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
FEdh 2 0.2962 0.2882  0.0599 0.038 0.0298 0.026 0.0151 0.001 0.000 0.000 0.000
FEih 3 0.665 0.370 0.049 0.054 0.050 0.031 0.021 0.018 0.008 0.014 0.003
Fih 4 0.445 0.260 0.057 0.042 0.040 0.018 0.0171 0.011 0.004 0.006 0.001
RS 0.968 0.707 0.266 0.097 0.053 0.046 0.026 0.017 0.014 0.003 0.003
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Fig.2 Comparative Analysis of Test Samples and Samples from Merck
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Tab.2 Comparison of moisture content in different samples
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