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INTRODUCTION TO METROLOGY AND QUALITY IN CHEMISTRY
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     Metrology is science of measurement and its application including all theoretical and practical aspects of measurement, whatever the measurement uncertainty and field of application. There are three components of metrology: scientific (fundamental), industrial (applied) and legal metrology. 

     History of metrology started probably from Sumer (one of the early civilizations of the Near East) which together with ancient Egypt and the Indus Valley Civilization are considered the first settled societies in the world to have manifested all the features needed to qualify fully as a "civilization".  For example, more than 5000 years ago the ancient Sumerians had a highly developed system for time measurement: each year was divided into months, each month consisted of 30 days, each day was divided into 12 periods equivalent to two hours by today time measurement. Also the legal metrology at that time in Egypt was very rigorous: death penalty faced those who forgot or neglected their duty to calibrate the standard unit of length at each full moon. Such was the peril courted by the royal site architects responsible for building the temples and pyramids of the Pharaohs. Neither do people accept false measures in trade and take the trouble to protect against arbitrariness. One can find in Torah, for example, in the Third Book named Va-yikra (and in Bible, Leviticus XIX, 35-36): “You shall do no unrighteousness in judgment, in meteyard, in weight, or in measure. Just balances, just weights, a just efa, and a just hin, shall you have” (“efa” and “hin” are mass and capacity measurement standards of that time).

     Reliable/comparable analytical measurements and, correspondingly, metrology in chemistry (MiC) are essential in all aspects of human activity. One of possibilities of being proud of the metrology achievements is the NASA success in investigation of comet Tempel 1. On July 4, 2005, the NASA spacecraft was more than 133 million km from the Earth and 3.5 million km from the comet. The 372 kg copper impactor sent from the spacecraft hit the comet's surface at the angle of about 25º at the velocity of about 10 km/sec (the comet is only about 5 km-wide and 11 km-long!). An immense cloud of fine powdery material was released when the impactor slammed into the nucleus of Tempel 1. The spectral chemical analysis of the material detected the significant increase of the amount of ethane (C2H6) in the cloud around the comet resulted by the impact. Since the comet is 4.6 billion years old (close to the age of the Earth), the study of its nucleus chemical composition contributed to the understanding the Earth history. It was the goal of the 6 years project and of $330 million expenditures, and sure, accuracy of the chemical analysis was not less important than the accuracy of the impactor hitting the target.
     Metrological pyramid and basic concepts of MiC – uncertainty, traceability and comparability of analytical/test results – are introduced to explain the subject of the science.
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