Why chemicals are used in papermaking

Whether it is washing soda or lye used by the home-based papermaker, or the chemical brew used by commercial papermakers, chemicals are used to release the cellulose fibers from the matrix that they reside in, to make them available for felting. Another way to release the cellulose fibers is to use bacteria and fungi and time; but most people don’t want to wait three years (or so) for the bacteria and fungi to do their stuff so that the plant leaves are ready to release the cellulose. (And this only has been verified with daylily leaves. Other plants might take even more time)

The chemicals that I’ve been using for the final step of processing plants into pulps are washing soda and lye. Washing soda is the chemical sodium carbonate; it is also sometimes called soda ash. When added to water at the concentration of 1 tablespoon per quart of water it creates a solution that has a pH around 11, which is needed to dissolve away most of the other constituents of the plant cells, and begin to break apart the cellulose chains, to make reactive sites available for hydration and felting into paper. It dissolves best in warm water. Washing soda can be purchased in many grocery stores in the laundry supplies aisle, where it is used as a detergent booster.

Lye is the chemical sodium hydroxide; it is also sometimes called caustic soda. When added to cold water at the concentration of 1 tablespoon per quart of water it creates a solution with a pH around 13. It is the major component of drain cleaners, and often sold under brand name Red Devil Lye in grocery stores in the cleaning supplies aisle. Because of its ability to absorb moisture from the atmosphere even while stored in a closed container (which changes its characteristics), I prefer to limit my use of it.


Wood ash lye is sometimes mentioned in papermaking books. It can be brewed by soaking ashes from a wood fire in water and then straining out the ashes. Typically its chemical make-up is potassium carbonate. Its maximum pH is around 11.

The dark cooking solution that remains contains dissolved starches, sugars, fats and other compounds. For the best results, gentle cooking in mild caustic followed by thorough rinsing is recommended. 

For more information on the chemistry involved in papermaking, presented in an easy to understand format, see
The Art of Papermaking by Bernard Toale (Davis Publications, Inc. Worcester MA) 1983
