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ABSTRACT

KEYWORDS

The main properties of terpinyl acetate have been introduced. Different
catalysts that consist of solid superacid SO,* /ZnO-TiO,, SnCl,- 5 H, O,
H.PO,/[C, mim]BF,, functional polyether ionic liquid (1-(3-sulfonic
group)propy! -3 -polyoxyethyleneimi - dazol e dihydrogen phosphate ([HS0,
-(CH,),-im-(CH,CH,0) H] H,PO,)) and SO?, /Sn0O, - CeO, haveal so been
introduced. Effects of different reaction conditions such as the amount of
catalyst, the molar ratio of terpineol to acetic anhydridel, the reaction
temperature, the reaction time and reusable catalyst times are discussed.
The optimum amount of catalyst, the molar ratio of terpineol to acetic
anhydridel, the reaction temperature, the reaction timeand reusabl e catalyst

Overview;
Reaction conditions;
Terpinyl acetate.

times are beneficial to improvetheyield of terpinyl acetate.
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INTRODUCTION

Terpinyl acetate isonetype of perfumesand the
colorless liquids. It is widely used as a synthetic
flavouring agent!™. There aretwo stepsto synthesize
terpinyl acetate. Thefirst stepisthat terpilenol isgotten
by using turpentine as afeedstock. Thesecond stepis
that terpineol and acetic anhydridel react to produce
terpinyl acetate. Concentrated sulphuric acid isone of
themain cataysts, but apart from several advantages,
such asmore secondary reactiontaking place, lowyied
and purity of terpinyl acetate, it hasalot of disadvan-
tagesalso. Lot of wastewater isdischarged duringthe
process causing severe environmental pollution prob-
lem and at the sametime equipmentsare corroded?.

Inthe present paper, different catalystssuch assolid
superacid SO,* /ZnO-TiO,, SnCl,- 5 H, O, H,PO,/
[C,mim]|BF,,functiona polyetherionicliquid (1-(3-sul-
fonic group)propyl -3 -polyoxyethyleneimi - dazole
dihydrogen phosphate ([HSO, - (CH,), - im -

(CH,CH,0). H] H,PO,)) and SO*, /SnO, - CeO,
have been eva uated inthe synthesisof terpinyl acetate.
Effects of different reaction conditions, such asthe
amount of catalyst, themolar ratio of terpineol to acetic
anhydriddl, thereaction temperature, thereactiontime
and reusable catal yst times, on the synthetic method of
terpinyl acetate have been reviewed. Furthermore, the
optimized reaction conditionsare a so pointed out.

RESULTSAND DISCUSSION

Effects of the amount of catalyst on yields of
terpinyl acetate

Yu Shitao™® described effectsof theamount of solid
superacid SO,*/TiO, onyields of terpinyl acetate by
keeping thereaction time (6 hours), themolar ratio of
terpineol to acetic anhydridel (1.0: 1.3) and thereac-
tion temperature (40 °C). The experimental results,
TABLE 1, showedthat theyield of terpinyl acetatein-
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TABLE 1: Effectsof theamount of catalyst on yieldsof ter pinyl acetate

Reaction Molar ratio of terpineol to Reaction Amount of Yield of terpinyl
time, h acetic anhydridel Temperature, °C catalyst, % acetate, %
6 1.0:1.3 40 0.5 64.0
6 1.0:1.3 40 1.0 70.4
6 1.0:1.3 40 15 80.7
6 1.0:1.3 40 2.0 83.9
6 1.0:1.3 40 25 82.8

creased with anincreasein theamount solid superacid
SO,7 TiO,. It was observed that themaximumyield of
terpinyl acetate 83.9 % was attained when the amount
of solid superacid SO,* TiO, was 2.0 g. Since then,
theyield of terpinyl acetate was decreased with the
amount of solid superacid SO,* TiO, addition.

Effects of the molar ratio of terpineol to acetic
anhydridel on yieldsof ter pinyl acetate

Zhao Qianrong explained the synthetic method
of terpinyl acetateby using SnCl,- 5 H, O asacatay.
Thereaction time, theamount of SnCl,- 5 H, O, and
the reaction temperature kept at constants were 4.0
hours, 2% of total reactant and 30 °C, respectively.
Effectsof themolar ratio of terpineol to acetic anhydride
onyiddsof terpinyl acetatehad been discussed. TABLE
2 showed effectsof themolar ratio of terpineol to ace-
ticanhydridel onyiedsof terpinyl acetate. Theyield of
terpinyl acetateincreased with anincreaseinthemolar
ratio of terpineol to acetic anhydridel. When themolar
ratio of terpineol to acetic anhydridel was 1.0 1.4, the

maximum yield of terpinyl acetate attained was 91.3
%. After thet, theyield of terpinyl acetatewasdecreased
withtheamount of acetic anhydridel addition.

Effects of the reaction temperature on yields of
terpinyl acetate

Liu Shiwe™ used phosphoricacid/ionicliquid com-
posite, thatisH,PO /[C, mim|BF, asacatalyst tosyn-
thesizeterpinyl acetate. The experiment was conducted
by keeping H,PO,/[C, mim]BF, catalyst (0.03 g), the
reaction time (10 hours) and theratio of terpineol to
aceticanhydride (1.0: 1.5). Effectsof thereactiontem-
peratureonyie dsof terpinyl acetate had been discussed.
TABLE 3 presented effects of the reaction tempera-
tureonyieldsof terpinyl acetate. Theyield of terpinyl
acetateincreased with anincreaseinthereaction tem-
perature. It was noticed that when the reaction tem-
peraturewas40 °C, the maximum yield of terpinyl ac-
etate attained was 86.5 %. When the temperature
reached above 40 °C, the yield of terpinyl acetate was
decreased.

TABLE 2: Effectsof themolar ratio of ter pineol to aceticanhydridel on yieldsof ter pinyl acetate

Reaction Amount of catalyst, % Reaction Molar ratio of terpineal to Yield of terpinyl
time, h of total reactant temperature, °C acetic anhydridel acetate, %
4 2 30 1.0:1.2 89.8
4 2 30 1.0:1.4 91.3
4 2 30 1.0:1.6 85.5
4 2 30 1.0:1.8 82.2
4 2 30 1.0:2.0 72.3

TABLE 3: Effectsof thereaction temperatureon yieldsof terpinyl acetate

Amount of catalyst, % of Reaction Molar ratio of terpineal to Reaction Yield of terpinyl
ter pineol mass time, h acetic anhydride Temperature, °C acetate, %
3 10 1.0:1.5 20 73.0
3 10 1.0:1.5 30 84.7
3 10 1.0:1.5 40 86.5
3 10 1.0:1.5 50 76.1
3 10 1.0:1.5 60 46.0
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Effects of thereaction time on yields of terpinyl
acetate

Liu Shiwei®® studied functiona polyetherioniclig-
uid (1-(3-sulfonicgroup)propyl -3 -polyoxyethylenaimi
- dazole dihydrogen phosphate ([HS0, - (CH,),-im
- (CH,CH,0) H] H,PO,)), as acatalyst to synthe-
sizeterpinyl acetate. The experiment was conducted
by keeping the molar ratio of terpineol to acetic
anhydridel (1.0: 1.5), the reaction temperature (40
°C) and the amount of acidic functional polyether ionic
liquid (1.5 g). Effects of thereactiontimeon yields of
terpinyl acetate had been discussed. TABLE 4 pre-
sented effectsof thereactiontimeonyieldsof terpinyl
acetate. Theyidd of terpinyl acetategradualy increased
with anincreaseinthereactiontime. It wasindicated
that when the reaction time was 8 hours, the maxi-

mum yield of terpinyl acetate attained was 87.8 %.
When thetimewas over 8 hours, theyield of terpinyl
acetate was decreased.

Effects of reusable catalyst times on yields of
terpinyl acetate

Guo Haifu discussed reusable SO*, /SnO, -
CeO, timesonyields of terpinyl acetate. Theexperi-
ment was conducted by keeping the molar ratio of ter-
pineol to aceticanhydridel (1.0: 1.2), thereactiontem-
perature (50 °C), the reaction time (3.5 hours) and the
amount of SO, /Sn0O, - CeO, (3 % of terpineol mass).
TABLE 5 presented effects of reusable SO*, /SnO, -
CeO, timeson yieldsof terpinyl acetate. After SO, /
SnO, - CeO, wasreused 5 times, theyield of terpinyl
acetate still reached 77.5 %.

TABLE 4: Effectsof thereaction timeon yieldsof of terpinyl acetate

Amount of Reaction Molar ratio of terpineadl to Reaction Yield of terpinyl
catalyst, g temperature, °C acetic anhydridel Time, h acetate, %
15 40 1.0:1.5 6 83.7
15 40 1.0:1.5 8 87.8
15 40 1.0:1.5 10 87.3
15 40 1.0:1.5 12 87.1
TABLE5: Effectsof thereusable catalyst on yieldsof ter pinyl acetate
M 9' ar ratio Of. Reaction Reaction =~ Amount of catalyst, Reusable Ylelgl of
terpineol to acetic temperature, °C Time, h % of terpineol mass catalyst times terpinyl
anhydridel acetate, %
1.0:1.2 50 35 3 1 824
1.0:1.2 50 35 3 2 81.6
1.0:1.2 50 35 3 3 79.1
1.0:1.2 50 35 3 4 76.8
1.0:1.2 50 35 3 5 775
have been discussed. Theexperimental resultsobtained
CONCLUSION arethefollowing:

Based on the above discussion and review, using
terpineol and acetic anhydridel asfeedstocksand solid
superacid SO,* /ZnO-TiO,, SnCl,- 5 H, O, H,PO,/
[C,mim]BF,,functiond polyetherionicliquid (1-(3-sul-
fonic group)propyl -3 -polyoxyethyleneimi - dazole
dihydrogen phosphate ([HSO, - (CH,), - im -
(CH,CH,0), H] H,PO,))and SO*, /Sn0O, - CeO, as
catalysts, effects of theamount of catayst, themolar
ratio of terpineol to acetic anhydridd, thereactiontem-
perature, the reaction time and reusable catayst times
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(1) Themaximumyield of terpinyl acetate 83.9 % was
atained whentheamount of solid superacid SO,*
,TiO,was2.0g.

When the molar ratio of terpineol to acetic
anhydridel was 1.0 : 1.4, themaximum yield of
terpinyl acetate attained was 91.3 %.

When the reaction temperature was 40 °C, the
maximum yield of terpinyl acetate attained was
86.5 %.

Thereactiontimewas8 hours, themaximumyield
of terpinyl acetate attained was 87.8 %.
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