Micro-Scale Chemistry 
Currently, educators at institutions throughout the United States use micro-scale chemistry to perform laboratory tests. What is micro-scale (small-scale) chemistry? Simple reduction/elimination of chemical waste at its source. Reduction of chemical use to the minimum level at which experiments can be effectively performed results in minimal waste. This method is recognized as small-scale chemistry by the IUPAC (International Union of Pure and Applied Chemistry). What are the benefits? Many, including:

• It reduces chemical use.

• It reduces waste at the source.

• It makes recycling easier.

• It improves laboratory safety and air quality.

• It reduces exposure to potentially dangerous materials.

• It virtually eliminates fire hazards.

• It changes the psychology of people who use chemicals.

Examples of economic benefits include:

1. Small-scale inorganic chemistry at Colorado State University is used to teach general chemistry to approximately 3000 students annually. Prior to the implementation of small-scale chemistry, the cost of consumable chemicals and waste disposal was over $50,000 per year. With small-scale approaches, the total cost is less than $5,000, and the associated waste generation and disposal costs have been effectively reduced to zero.

2. Waste disposal from Columbia University chemistry programs utilizing traditional “macroscale” (large) chemistry techniques was $17,000 per term compared to $200 per term for micro-scale chemistry.

3. Cost comparisons for 100 students at the University of Wisconsin for one laboratory experiment using Wittig Reaction was $545 for macro chemistry versus $12.60 for micro-scale chemistry.

4. Chemical raw materials and preparation costs for 52 macro-scale Double Replacement Reaction labs at Delta College was $15,500. Micro-scale for the same labs cost only $171.58 with 99 percent fewer liters of raw materials/chemicals needed, and thus 99 percent less waste.


There are many other factors not addressed, such as savings in glassware purchased, other disposal costs, reduction in liability, reallocating funds to other areas for the purchase of materials, safety items, training, and so on. Educational institutions are recognizing the need to include these methods throughout the campus and the importance of training students to take these techniques with them into the workplace. 

