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Isolation of dehydroabietic acid by reaction-crystallization
coupled with ultrasound wave
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Abstract; The preparation of 2-aminoethanol salt of dehydroabietic acid from disproportionated rosin by
reaction-crystallization coupled with ultrasound wave was studied by using disproportionated rosin and
2-aminoethanol as raw materials, ethanol as reaction solvent, and pure dehydroabietic acid could be
obtained by extraction, crystallization, recrystallization and acidification. The effects of concentration of
ethanol, reaction temperature, reaction time, ultrasound intensity and agitating velocity on the yield of
dehydroabietic acid were investigated by orthogonal experiment, and the optimal conditions for isolation
were obtained as follows: reaction time 50 min, reaction temperature 35C, ultrasound power 500 W,

'. Under these conditions, the yield of

concentration of ethanol 50%, agitating velocity 400 r * min~
dehydroabietic acid was 55.37% ., and the purity was 99.53% . At the same time, the effect of the
conversion of phase state during the aminating reaction-crystallization on the chemical equilibrium and
selectivity was investigated. When reaction temperatures were 35C and 70'C, respectively, the reaction
was heterogeneous and homogeneous, and the purities of dehydroabietic acid prepared were 99.53% and
95.66% . The dehydroabietic acid prepared was analyzed and confirmed with GC, GC-MS, elemental
analysis, UV, FT-IR, melting point instrument and polarimeter as well, and the results were in good

agreement with the values in literature.
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Table 1 Results of orthogonal test
No. Temperature Time Ultrasound Agitating velocity Concentration of Yield Purity
/C /min power/ W /r*» min~! ethanol/ % /% /%

1 1(40) 1(50) 1(200) 1(200) 1(30) 43.43 99.01
2 1 2(40) 2(300) 2(300) 2(40) 42. 38 98. 56
3 1 3(30) 3(400) 3(400) 3(50) 45. 29 98. 56
4 1 4(60) 4(500) 4(500) 4(60) 41. 79 98. 74
5 2(35) 1 2 3 4 47.73 98. 68
6 2 2 1 4 3 45. 81 98. 47
7 2 3 4 1 2 42. 20 98. 48
8 2 4 3 2 1 43. 49 99. 05
9 3(30) 1 3 4 2 47.43 99.71
10 3 2 4 3 1 48.01 99. 23
11 3 3 1 2 4 37.55 99. 14
12 3 4 2 1 3 42. 81 99. 49
13 4(45) 1 4 2 3 49. 66 98. 87
14 1 2 3 1 4 37. 86 99. 11
15 4 3 2 4 1 30. 18 98.43
16 4 4 1 3 2 35.07 98. 90
K 172. 89 188. 25 161. 86 166. 30 165. 11

K, 179. 23 174.06 163. 10 173.08 167.08

K 175. 80 155. 22 174.07 176. 10 183. 57

K, 152. 77 163. 16 181. 66 165. 21 164.93

k1 43.22 47.06 40. 47 41. 58 41. 28

ko 44. 81 43.52 40. 78 43. 27 41.77

k3 43.95 38. 81 43.52 44.02 45. 89

ky 38. 19 40. 79 45.42 41. 30 41. 23

R 26. 46 33.03 19. 80 10. 89 18. 64

Note: K;—sum of every factor yield, % ; k;,~—average of every factor yield, % ; R—range
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Table 2 Effect of phase state on aminating reaction-crystallization

Ultrasound power Temperature Phase state Yield of dehydroabietic Purity of dehydroabietic
/W /C acid/ % acid/ %
0 35 liquid phase 82.54
0 70 liquid phase 20. 80 93.02
500 35 solid-liquid phase 55. 37 99.53
500 70 liquid phase 32.22 95. 66
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Table 3 Result of elementary analysis of
dehydroabietic acid product 161
Data of elementary analysis :F-é 1.2+
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