ISSN: 0974 - 7516 Volume 10 | ssue 6

CMISTRY
A Tndéian Yournal

O
L

—= /] feroreview

OCAIJ, 10(6), 2014 [216-217]

An overview on synthetic methods of tributyl citrate

Xiaoli Zhang
Chemical Department, Liaoning Shihua Univer sity, Fushun, (CHINA)
E-mail: zhangx|6650223@outlook.com

ABSTRACT

Synthetic methods of tributyl citrate using different catalysts such as
phosphotungstic acid, modified silicagel supported phosphotungstic acid,
carbon-based solid acid, solid superacid SO, * /ZnO-TiO,, strong acidic
resin, cerium-doped mesoporous MCM - 41, acid ionic liquid and
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dealuminated USY have been reviewed. The above mentioned catalysts
improved the yield of tributyl citrate. These methods have the advantage of

simple process and low investment costs.
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INTRODUCTION

Tributyl citrateis one of nontoxic and biodegrad-
ablepladticizers. It dsoiswidely used in polyethylene,
polyvinyl chloride, polypropylene, celluosicresin, etc.
Therearealot of advantages|listed asfollows: good
intermiscibility withresin, high plasticizing efficiency, no
poison and low voltility, etc. Concentrated sulphuric
acidisoneof themain catalysts, but apart from severa
advantages, such asmore secondary reaction taking
place, low yield and purity of tributyl citrate, it hasalot
of disadvantagesa so. Lot of wastewater isdischarged
during the process caus ng severeenvironmenta pollu-
tion problem and at the sametime equipmentsare cor-
roded™,

Inthe present paper, different catalystssuch asas
phosphotungstic acid, modified silicagel supported
phosphotungstic acid, carbon-based solid acid, solid
superacid SO, > /ZnO-TiO,, strong acidic resin, ce-
rium-doped mesoporousMCM - 41, acid ionicliquid
and degluminated USY have been discussed.

DISCUSSION

Phosphotungstic acid asa catalyst

Li Hongchao? studied onthe synthesis of tributyl
citrate by using phosphotungstic acid asacatalyst on
catalytic citric acid and n-butyl. Theoptimum reaction
conditionswere: phosphotungstic acid (3 % of butanol
acid totd mass), themolar ratio of citricacid to butanol
(1.0: 4.0), thereactiontime (3.5 hr), and thereaction
temperature (150 °C) respectively. The maximum yield
of tributyl citratewas 97.96 %.

M odified silicagel supported phosphotungsticacid
asa catalyst

NieLijuan® used modified slicagd supported phos-
photungstic acid asacatayst to synthesi setributyl cit-
rate. Theoptimum reaction conditionswere: modified
slicasupported phosphotungstic acid catalyst (2.5 g),
phosphotungstic acid loading amount (43.5 %), there-
actiontime(4 hr), theraioof dtricacidton-butanol (4.0
: 1.0), and the reaction temperature (140 °C) respec-
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tively. Themaximumyield of tributyl citratewas 92.1 %.
Carbon-based solid acid asa catalyst

Hu Renguo™ studied how to use carbon-based
solid acid asacatayst to synthesistributyl citrate. The
optimum reaction conditionswere: carbon-based solid
acid (3.0gper 1.0mal of citricacid), themolar ratio of
citricacidtobutanol (1.0: 4.5), and thereactiontime
(4 hr) respectively. Themaximumyield of tributyl cit-
rate was 99.1 %.

Solid superacid SO,* /ZnO-TiO, asacatalyst

Feng Xilan®™ described how to usecitric acid and
n-butanol asfeedstocksand solid superacid SO,* /ZnO-
TiO, asacatalyst to synthesisetributyl citrate (TBC).
Theeffectsof reaction conditionsontheyield of tributyl
citratewere studied. Theoptimum reaction conditions
were: solid superacid SO,* /ZnO-TiO, (1 % of citric
acid total mass), themolar ratio of citricacid to n-bu-
tanol (1.0: 4.0), the reaction temperature (130 °C -
140°C), and the reaction time (2.5 hr) separately. The
maximumyield of tributyl citratewas 98.9 %.

Srongacidicresin asacatalyst

Yang Hao™® explained how to preparetributyl cit-
ratewithacid and n-butanol catdyzed by highacidresin.
The optimum reaction conditionswere: strong acidic
resin (11 % of citric acid total mass), themolar ratio of
citricacid to butanol (1.0: 5.5), thereactiontime (4
hr), and the reaction temperature (130 °C) separately.
Themaximumyield of tributyl citratewas91.08 %. As
well, thecatayst wasreused after the s mpletreatment.

Cerium-doped mesoporousMCM - 41 asa cata-
lyst

He Xifeng™ described asynthesisof tributyl citrate
by using cerium-doped mesoporous MCM - 41 asa
catdys. Theoptimum reaction conditionswere: cerium-
doped mesoporousMCM - 41 (5% of citricacid tota
mass), the molar ratio of citric acid to butanol (1.0
5.0), thereaction time (7 hr), and the reaction tem-
perature (140 °C) respectively. The maximum yield of
tributyl citratewas 91.2 %.

Acidionicliquid asacatalyst

Yang Lan¥ used four kindsof acidionicliquidsas
acatayst to synthesistributyl citrate(TBC). Theopti-
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mum reaction conditionswere: acidionicliquids(15%
of butanol acidtotal mass), themolar ratio of citricacid
tobutanal (1.0: 5.0), and thereactiontime (3 hr) sepa-
rately. Themaximum yield of tributyl citratewas 97.4
%. After thereaction, the separated ionic liquid was
reused 10 times without any treatment. Theyield of
tributyl citratewasstill 96 %.

Dealuminated USY asacatalyst

Li Donyant® described how to use deal uminumed
ultrastabl e Y-typezeolite (USY) asacadyst treated with
water vapour and ammonium nitrate aqueous solution,
and immobilized 12-tungstophosphoricacid (PW) to
synthesistributyl citrate. The optimum reaction condi-
tionswere: thereactiontemperature (110 °C), and bal-
anced time (90 min) respectively. Themaximumyield
and selectivity of tributyl citratewere97.3 % and 98.8
%, respectively. The catalyst wasreused 4 times. The
yield of tributyl citratewasmaintained at 80 % or more.
Inaddition, theproduct sl ectivity was morethan 98 %.

CONCLUSION

Based on the above discussion and review, car-
bon-based solid acidisoneof the best catalystsfor the
highest yield of tributyl citrate (99.1 %). On the other
hand, strong acidicresnisoneof theworst of the cata-
lystssincethemaximumyield of tributyl citratewasonly
91.08 %.

REFERENCES
[1]
[2]
[3]

[4]
[5]

[6]
[7]
8]

LYang; Guangdong Chem.Ind., 40(13), 101-102, 111
(2012).

H.C.Li, PQi, Q.J.Zhang; Liaoning Chem.Ind.,
41(2), 112-114 (2012).

L.J.Nie, K.Wang, X.M.Li, S.J.Tian;
Chem.Res.Appl., 24(12), 1795-1799 (2012).
R.GHu; Chem.Ind.Times, 27(1), 25-27 (2012).
X.L.Feng, M.C.Tian, X.N.Zhao; Chem.Res.Appl.,
23(2), 213-216 (2011).

H.Yang, J.H.Wang, Y.Liu, Z.Chen, C.Z.Qiao;
Guangdong Chem.Ind., 39(2), 6-7 (2012).
X.F.He, B.Zhao; Chem.Ind.Times, 26(1), 1-3
(2012).

D.Y.Li,Q.Y.Yu; JNanjing Univer.Technal., 35(1),
96-99 (2013).

— @)u;am'c CHEMISTRY

Hn Tndéan g%wumé



