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Study on the chemical composition of by-product red oil in terpineol preparation
ZHU Kai, ZHU Xin-bao, MAO Lian-shan
(College of Chemical Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: The chemical composition of by-product red oil in terpineol preparation was analyzed by GC-MS, and 30 compo-

nents were identified . The main components are as follows: pinene, camphene , 1-methyl-4- ( 1-methylethyl ) -benzene , terpinene

limonene, eucalyptol, terpenol, fenchol, terpineol, borneol, decahydro-4, 8, 8-trimethyl-9-methylene-1, 4-methanoazulene and

caryophyllene, etc . And the compounds such as fenchol, decahydro-1,5,5, 8a-tetramethyl-1,2 ,4-methenoazulene, 1,3,4,5,6,

7-hexahydro-1,1,5,5-tetramethyl-, (28)-2H-2,4a- methanonaphthalene , decahydro-4 , 8 , 8-trimethyl-9-methylene-1, 4-methan-

oazuleneand and alpha-panasinsen, had nolt been reported by documents belore . According to the physical and chemical proper-

ties of the compounds, methods such as the vacuum fractional distillation, the addition reaction, the low-temperature crystalliza-

tion and the esterifiction with boric acid were proposed lo separate and purify,so as to such compounds as pinene,camphene, 1-

methyl-4- ( 1-methylethyl)-benzene , eucalyptol , borneol and fenchol .
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1 1,7,7- “HI - 73R[2.2.1.02,6 Bk 1,7, 7-trimethyl —tricyclo[ 2.2.1.02,6 Jheptane 6.02 0.37
2 a -JRM  alpha—pinene 6.38 8.30
3 HHfs camphene 6.85 5.42
4 B-URM  beta—pinene 7.80 0.19
5 HHEME  myrcene 8.29 1.19
6 a-/KFH  alpha—phellandrene 8.83 0.55
7 3- 4% 3—carene 9.07 0.55
8 3-HHR-6-(1-WIW L) -4 3-methyl -6 (1-methylethylidene ) —cyclohexene 9.39 15.89
9 P4 %% 1-methyl —4—( 1-methylethyl) ~benzene 9.71 2.95
10 FrEE4  limonene 9.90 7.28
11 K3 & eucalyptol 10.07 6.29
12 Y- 1-methyl —4— (1 —methylethyl) 1, 4—cyclohexadiene 11.26 4.65
13 SERSAE 1-methyl —4— (1-methylethylidene ) - cyclohexene 12.78 17.31
14 /N FFRE  fenchol 14.11 2.91
15 A —1-F%  1—methyl —4—(1-methylethyl ) ~3—cyclohexen —1-ol 15.32 4.18
16 B-HAMAE  beta—terpinol 15.85 0.47
17 SR isoborneol 16.46 0.91
18 JEf borneol 17.02 2.54
19 T S -4 7 4—methyl —1-{(1-methylethyl) -, ( R)-3-cyclohexen-1-ol, 17.67 0.41
20 a Mg (+ ) -alpha-terpineol 18.55 4.26
21 ¥y -¥ailifE  gamma—terpineol 18.92 1.21
22 2,6,6,9-D4 1 - = 41[5.4.0.02,8] T —#i-9-F& 2,6,6,9-tetramethyl —tricyclo[ 5.4.0.02,8 Jundec -9-ene 26.86 0.36
23 |"&-1,5,5,8a- DU H-1,2,4-WH FEHE  decahydro—-1,5,5,8a—tetramethyl - 1,2 ,4—methenoazulene 27.40 1.23
24 1,3,4,5,6,7-R%-1,1,5,5- W -, (25)-2H-2,4a -4 W 328 27.83 0.43
1,3,4,5,6,7-hexahydro-1,1,5,5-tetramethyl —, (25)-2H-2, 4a —methanonaphthalene
25 T-4,8,8- = B9 F k-1, 4- T T AL B 28.23 7.04
decahydro -4, 8, 8—trimethyl —-9-methylene -1, 4—methanoazulene
26 1,2,3- =& E-5-TFHREL | ,2,3—trimethoxy -5—-methyl —benzene 28.35 0.88
27 AT caryophyllene 28.50 1.17
28 a —(—)—alpha —panasinsen 29.05 0.65
29 2,4a,5,6,7,8-7N%-3,5,5,9- W T BE— 1 H- 301 50 B A 29.81 0.17
2,4a,5,6,7,8-hexahydro-3,5,5, 9-tetramethyl — | H-benzocycloheptene
30 - I NE-1-%  2-aminopyrimidin —1-oxide 30.71 0.23
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