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Study on Synthesis of Trin-butyl Citrate

LuoWej Zhu Y inbang WangDan Jiang Yuzhj Yang Jinfei

(School of Chan istry and Environm ental Science Nanjing N om alUniversity N anjing 210097, Ch ina)

Abstract T rrn-butyl citrate (TBC) was synthesized w ih citric acid and n-butyl alwhol as raw m aterials andp-toluene
sulfuric acid as esterificatbn catalyst The effects of the ratio of reactants quantity of catalysi reactbn ting raction
ten perature and entraning agent of water on the product yield were nvestigated and the reuse of catalyst was stud ed
The productw as confim ed by GC and R. Itw as shavn that the proper reaction cond itbns were themolar ratb of citre
aci b n-butyl akoholwas 1: 4 the mountof catalystwas about3% of the quality of citrc acd, and reaction tine w as
4h  The yield of the ester could reach 96. 3% .
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1.1
(AR CeH3O7 * HZO), 5 (AR, C4H100)’
; (AR C;Hs305), ; (AR, Na (C0;),
: NEXUS670 , ; NDJ-1 , ; GC-7800
, ; WYA-2WA] ,
1.2
L21 Rpgz’
CH,COOH CH,COO0C,H,
fEALH
HO—C—CO0H - H,0 * n-CH,OH 5 HO C—COOC,H,+4H,0
CH,COOH CH,COOC,H,
Frisi IE TR Frieme =T By
1.2.2 && &
250mL , 6.42(0.030mol)
8.9g(0.12mol), 0.2 g( 0.0012mol) 10g(0.12mol),
, , %o 90°C 2, ,

2 B ?

10.4 ¢ 96. 3. 1 Ly (3)

0.18 g 90% . Table1 The level of orthogonal factorsL9(34)
+ N S
2 45 %5 ﬁ]‘ 174
1 2 3
2.1 (A) 3 1: 4 115
/g (B) 0.1 0.2 0.3
/C (C) 100 120 140
4 3 /h (D) 3 4 5
4
Ly(3) , 1 2
2.2 Table2 Experinental design and results for design
2 A B C D P
2 2
2 s A 2B3C2D2 1 Al B1 C3 D2 87.0
o . 2 A2 B1 Cl1 DI 88.0
: 120C, 1: 4,
3 A3 B1 Cc2 D3 94.5
4h 0.3¢g 96. ¥ . 4 Al B2 2 DI 86. 1
2.3 5 A2 B2 C3 D3 95. 4
6 A3 B2 C1 D2 88.9
7 Al B3 Cl D3 84. 2
. 8 A2 B3 Cc2 D2 96. 3
2.3.1 }i}l,ﬂ%g\;f}iigﬁ—gju{gj 9 A3 B3 C3 DI 93.5
6' 4 g2 ’ 0 3 8 ’ 3
1 4 4h Table 3 Influence of reaction tanperature on productiv ity
* B B
3. rc 100 110 120 130 140
3 Mo 88.9 926 9%.3 954 935
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2.3.2 BREFH NG Bk 3 E R4 #h
13 , )
6.4¢g ,0.3¢g , 120C 4h
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Tabk 4 Influence ofmohr ratio of reactant on productivity
/ L3 1:35 1:4 145 155
o 8. 1 89.8 96.3 96.3 954
5
I 4 Table 5 Influence of reaction time on productivity
2.3.3 }iﬂﬂd-]g]ﬁ-[i_?é %}ju{a /h 3 3.5 4 4.5 5
6. 4 0.3 Mo 9.5 945 963 963 954
-4g ,0.3¢ N
1:4 120C, , A
5 ) , R 4 h , 4 h
. , , 4 h
2.3.4 LKA & 3 F R0 Rk
(1:4), 4h 120°C,
, §
6 ) 6
Tabl 6 Influence of catalyst quantity on productiv ity
/g Q05 0. 1 0.2 0.3 0.4
02g X OZg Mo RN.6 945 963 968 96.3
. 7
0.2 g Table 7 Influence of the reuse of catalyst on productivity
2.3.5 MEAKIE L AR 3= 549 3 o
14 1 96. 3
(1= 4), 2 95. 4
0. 2 g( 0.18 ¢ 3 96. 3
0.02¢g ), 120C, 4h
, 7
T, , , TBC
2.4
, WYA-2WA] )
1.4458 (1.4460)
(TBC). "7l R -5ms 30m % 0. 25mm x 0. 25 Hm.
, 80C, 1 mn, 30C /mn 250C, Smn
(99.999% ), 1. 6mL/min 250°C, 250°C. , 5.1
1 BL
NEXUS670 R , ( R, KBr)
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Fig.1 The infrared spectra for tri-n-butyl citrate
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