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Real-time particle mass measurement in the environment
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Technical Data

Quartz Crystal Microbalance

Introduction

The most common dynamic instruments for particle mass monitoring have
been the Beta Attenuation, and Tapered Element mass monitors (e.g. TEOM).
Quartz crystal microbalances were popular in the 1970’s and 80’s, but
because the sensor is easily overloaded with mass the TEOM and Beta
devices became dominant for ambient PM;o dust monitoring. However, with
the current emphasis on ultrafine particles in the environment (e.g. those
emitted from gasoline and diesel vehicles) in which the mass concentrations
are typically much lower, and the drive is to make them lower still, the greater
sensitivity of the quartz sensors makes this technique more suitable to
modern applications. Since the 1980’s a great deal of development work has
been carried out to measure very low masses.

Quartz Crystal Microbalance

The Booker Systems’ QCM devices dynamically determine the amount of
aerosol particles deposited on a substrate from a known volume of air. A
piezoelectric crystal is used as a sensitive microbalance. Electrostatic
precipitation collects aerosol particles on the surface of the piezoelectric
crystal. The crystal is excited in its natural frequency, which decreases with
increasing mass load on its surface. Thus, the particulate mass collected on
the crystal can be determined by measuring the change in the crystal's natural
frequency. To ensure that particles are attracted and couple to the crystal
surface a point-to-plane electrostatic precipitator is used. The collected mass
on the crystal can be retained for further analysis or the crystal can be
cleaned and replaced.

Features

Traceable and precise mass measurement

Very fast response with high sensitivity

Designed to be used in workplace & ambient outdoor environments.
Can be configured to respond to short high mass deposits or long term
environmental sampling

PC controlled option to provide audit trail

Based on fundamental measuring science

All critical parameters that affect the mass rates are measured.

Easy to access crystal holder & crystal






