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Abstract:
This investigation was performed to study the feasibility of recovering terpene chemicals , primarily
delta—3-carene, from crude sulfate turpentine produced at the Waldorf-Hderner Paper Products
Company pulp mill in Missoula, Montana. The experimental apparatus consisted mainly of a
distillation column, a Corad condensing head, and a gas chromatograph.

The crude sulfate turpentine from Missoula, Montana was analyzed and compared with turpentine
samples from other sources and with those reported in the literature. The subject turpentine was found
to contain an abnormally high percentage of delta-3-carene, a terpene chemical that is practically
unknown in turpentine streams from pulp mills in the United States. Although there were considerable
deviations in the quantity, of the chemical present in samples taken over approximately a one-year
'period., with special emphasis on weekly samples representing two consecutive months operations.*
the crude.,turpentine was found to contain an average of 40 percent delta-3-carene. -Due to the large
quantity of the chemical available from this source* and .its otherwise relative rarity* special emphasis
was placed on the recovery of a high purity delta-3-carene product. Laboratory work was done to
establish the operating conditions necessary to effect this recovery and to prepare high purity samples
to be used in a preliminary market survey. Distillation runs,., by atmospheric and steam methods, .were
made with columns of 6, 12,.18, and 24 .theoretical plates operating at reflux ratios ranging from 2.5:1
to 20:1. It was found that the azeotropic mixtures of water and terpene enhanced the separation process
and produced a product which was superior in odor and color characteristics. Ninety-five percent pure
delta-3-carene can be recovered, by the use of a .24 theoretical plate column operated, with steam at a
reflux ratio of 20:1.

. An economic analysis of the process based on the laboratory, data indicated that significant return on
investment would be obtainable if an adequate market for the delta-3-carene could be developed. At a
selling price of $2.60 per gallon for the 95 percent pure delta-3-carene, a return on investment of 50
percent could be realized. 
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