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Abstract., The pyrolysis conditions for the thermal isomerization products of pinane
were carried out by the furnace type pyrolyzer and the curie-point pyrolyzer equipped with
gas chromatograph and mass spectrometer.

It was confirmed that curie-point type is much better furnace type, and high yield (70%)
of citronellene was obtained from pinane as the main isomerization product under the best
conditions by curie-point type.

The optimum conditions of pyrolysis are 590°C for 4 sec. and the major products were
indentified as citronellene, m-Menth-6-ene, m-Menth-1-ene and [-Methyl-4-(1-methyleth-
ylidiene) cyclohexane,
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Figure 1. Gas Chromatogram of Turpentine Oil
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Table 1. Pyrolysis Products of Pinane(at 590°C for 3 min)

Peak Number Compound Formula
1 Unk i
nkown A
HyC
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CH4 O/(Chg):gCHS
CHjy

3 [-Butyl-cyclohexene
4 2, 6-Dimethyl~2, 7-octadiene /\”

(Citronellene) CHg

HaC” “CH3

5 1-Methyl-4- (1-methylethyli-

diene) cyclohexane CHa C(CHa)
6 Unreacted {Pinane)

CH3

7 |-Methyl-3- (I-methylethenyl) CHo

cyclohexane CCH3 =CHs

H H
8 m-Menth-!-ene CHg
CHgy

9 I-Methyl-4- (1-methylethenyl)

cyclohexene

Bu—i HaC™ "CHa
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Figure 3. Pyrogram of Pinane in furnace(the
numbers correspond to the number at Table 1.)
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Figure 4. Pyrograms of Pinane in curie-point

pyrolyzer (the numbers correspond to the number at
Table 1.)
(A) 445°C

(B) 590°C  (C) 670°C

(1) =te] g¥a £xE 590°C~600°C H-hofl 4] FalEote] My wd -7
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Table 2. Conditions of Isomerization and Yields in Furnace
Temp. | Press Flux Yield Products Composition (%)
Sample
(C) |(mmHg){ (m /min) (%) 2 3 4 5 7 8 9 10 -
445 8 2 60 3 1.7 45 5 33167733 — 33
Pinane 590 12 2 92 8.7 57 3 12 7 4 1 -
670 20 2 98 17 7 41 5 10 6 4 3 -
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Figure 5. Mass spectrum of citronelene in pyrolyzed major products of pinane at 590°C

MASS SPECTRUM Data File . NO 6 21-DEC-89 10:05
Sample . (-)-BETA-CITRONELLENE

RT 10°34" El{(Pos.) GC 1.4c BP : m/z 82.00001Int. 180.0115Lv 0.40

Scan # (635)-(628, 645) [coef. 1.00]

Table 3. Condition of Pyrolysis and Yield of 5. &R
Citronellene in CPP

- - 1. D. V. Banthorpe and D. Whiuaker, Chem.
Purging Yield of
Sample | Temp. (°C) Rev., 66, 643-654(1966) .
gas(N,) | Citronellene(%) 2. H. R. Ansari, The Flavour Industry, 252-262
445 im/ /min 30 (1970) .
Pinane 590 Im/ /min 70 3. H. B. Gordon, Chem. Eng. News, 42, 24
670 Im/ /min 42 (1964) .

4. W, D. Fordham and A. Boake, British
Patent, 938,763(1962) .

5. R, L. Webb, United State Patent, 3,325,553
(3) =idel o ols SHelA olu] seiy (1962)..
. - i 2
Citronellene, m-Menth-1-ene, ©]$]o] I-Butyl 6. ). M. Deerer, United State Patent, 3,264,362
cyclohexene, 3-(2-Methyl 1 loh (1962).
- . -(2-Me .
YIpropyl) cyclonex 7.R. L. Webb, United State Patent, 2,995,600
ene, m-Menth-6-ene, [-Methyl-4-(I-meth- (1950)
ylethenyl) cyclohexene, 1-Methyl-3-(I-meth- 8. E. Alder, G. Lucius and 1. Otto, British
ylethenyl) -cyclohexane, 1-Methyl-4- (1-meth- Patent, 1,159, 188(1969) .
vlethylidiene) cyclohexane $& %], #als}l) 9. C. Robert, Palmer, Ind. and Eng. Chem .,
s}t 34, 1028(1942) .
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