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Troubleshooting Common Failures of Differential Refractive Index Detector for
Shimadzu LC-20A Liquid Chromatograph

DU Shiyu
(Sinochem Reagent Shenyang Co. Ltd., Shenyang 110000, China)

Abstract: The causes for the common failures, such as abnormal baseline drift, low sensitivity, and poor repeatability of
the differential refractive index detector (RID) for the Shimadzu LC-20A high-performance liquid chromatograph were
systematically studied. And the effective troubleshooting and preventive strategies were developed. Based on the practical
experience in the field of instrumental analysis and combined with statistical analysis of routine fault cases, the root
causes of specific abnormal phenomena, including pronounced sawtooth baseline, persistent downward baseline drift,
persistent upward baseline drift, and periodic ghost peaks, were thoroughly explored. The primary reasons for low
sensitivity (decreased peak area) and poor repeatability (RSD > 1%) were also analyzed. The targeted solutions were
proposed for the above problems, including replacing the mobile phase, cleaning/replacing consumables (solvent inlet
filter, chromatographic column, detector cell), eliminating bubbles (system flow path, reference cell), adjusting the
detector lamp voltage, calibrating the springe position, and optimizing the procedures for column storage and flushing.
The results showed that constructing a systematic multi-level defense system is key to effectively troubleshooting RID
detector faults and ensuring its long-term stable operation. The system included establishing rigorous operating
procedures, implementing periodic maintenance of consumables, establishing a historical databases for key parameters
(baseline noise, system pressure, standard peak area) with real-time monitoring, and developing preventive maintenance
strategies based on environmental factors (such as the frequency of mobile phase replacement). The study provides
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systematic practical guidance for the fault diagnosis and routine maintenance of RID detector.

Key words: liquid chromatograph; RID detector; baseline fluctuation; troubleshooting
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Fig.1 Schematic diagram of liquid chromatograph with
RID detector
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Fig. 3 Schematic diagram of abnormal baseline drift

(a) pronounced sawtooth baseline, (b) persistent downward baseline drift, (c) progressive upward baseline drift,

(d) periodic ghost peaks
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