Experiment 1

USE OF ANALYTICAL BALANCE

1 lab period

The capability of determining mass accurately is fundamental not only to analytical chemistry but to all of modern science.  All measurements that we shall perform in this course relate either directly or indirectly to weighing using a single pan balance.  This is a delicate and precise instrument, which if kept scrupulously clean and handled correctly will continue to yield reliable data during the course of its usage.  It is, therefore, imperative that you become well acquainted with your balance and that you gain assurance as to the correctness of your equipment and technique before proceeding with other experiments.  You should also read the section in your text on the analytical balance (Section 2.3 in Harris, pp. 31-36).

1. Introduction to the balance:  Attend a demonstration by your instructor on how to operate the balance and how to handle objects for weighing.  After this demonstration, familiarize yourself with the controls on the balance and learn to read the optical scale to the nearest 0.1 mg (0.0001 g).  Zero the optical scale with the pan clean and empty.

Report any defects or poorly functioning controls to your TA immediately; do not try to make any adjustments until you have received specific instructions. Check the level of the balance. If out of level please report this to the TA, do not try to adjust this by yourself.  

The floor and pan should be scrupulously clean.  The doors should be closed except when you are loading your sample.  Never change the weight without first arresting the balance.

A further note of caution is that all objects or samples to be weighed must be brought to thermal equilibrium with the room (ambient temperature) before a weighing can be attempted.  If you are not sure whether your sample is to warm, put it on the balance and observe whether the reading is changing over a two-minute period.  Temperature gradients within the balance can cause convection currents and a hot sample will lead to buoyancy errors, both of which can degrade your results.

2. Weighing out samples:  The simplest and most effective method of weighing out samples is by difference, which involves first finding the total weight of the sample container (frequently a weighing bottle) and its contents.  Then pour or shake some of this material into a labeled beaker or flask and then reweigh the sample container plus the remaining material.  Note that the beaker or flask doesn’t have to be dry, just clean.  If you transfer too much of your sample, wash out the beaker or flask and start again.  Don’t try to weigh out an exact amount (e.g. 0.5000 g).  Weigh something with 10 or even 20% of this and record its weight exactly (e.g., 0.4863 g).  Never use weighing paper for accurate measurements; small particles will adhere to the paper and not be transferred to the beaker or flask.

