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Development and Performance Evaluation of a Supermicron Particle Generation

System for Aerosol Instrument Calibration

CHEN Xiao-tong' , JIANG Jing-kun'>* ,DENG Jian-guo' ,DUAN Lei'”, HAO Ji-ming'*

(1. School of Environment, Tsinghua University, Beijing 100084, China; 2. State Environmental Protection Key Laboratory of Sources
and Control of Air Pollution Complex, Beijing 100084, China)

Abstract: Accurate calibration of aerosol measurement instruments is critical for ensuring the data quality when sampling ambient
particulate matter (PM) or those from emission sources. A system for calibrating these instruments was set up, which included an
ultrasonic device to generate polydisperse supermicron particles, a chamber, and an aerodynamic particle spectrometer to measure
particle size distribution. We verified its performance in stably generated testing aerosol with good spatial uniformity, controlled size
distributions and concentrations. The testing aerosol generated had a lognormal distribution. A PM,, and PM, ; two-stage virtual
impactor was calibrated using this online method. Collection efficiencies of PM,, and PM, 5 stages calibrated by an off-line method using
monodisperse particles were also used for comparison. The results from two different methods were consistent with each other. Though
the off-line method has been widely used to calibrate PM samplers, it suffers from long experimental duration (2-3 days for calibrating
one sampler). In contrast, the online method allows for a rapid calibration (less than half a day for calibrating one sampler).

Key words : aerosol measurement; calibration system; virtual impactor; collection efficiency; PM sensor
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Fig. 1 Schematic of the system for aerosol instrument calibration
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Fig. 2 Size distribution of the aerosol generated using sucrose
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