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Catalytic synthesis of glycerol triacetate with Amberlyst-15

YAN Jian-bo' , JIANG Cheng-jun’
(1. Zhejiang Neo-Dankong Pharmaceutical Co ., Ltd., Taizhou 318000, China; 2. School of Biological
and Chemical Engineering , Zhejiang University of Science and Technology , Hangzhou 310023, China)

Abstract: Strong-acid cation exchange resin Amberlyst-15 used as catalyst, glycerol
triacetate was synthesized from acetic anhydride and glycerol. The reaction conditions of the
reaction were investigated. And the optimum conditions of molar ratio of glycerol to acetic
anhydride , esterification time and reaction temperature is 1 ¢ 3,4 h and 60 °C , respectively . The
results show that the yield is 84.2% . The catalysts can be recycled and reused while the
catalytic activity is not reduced obviously .

Key words : glycerol triacetate ; catalytic synthesis; Amberlyst-15

HAEAE My S i @ R B A ) S A e B R M N 2 H il R
T A Y S R RS Ml A e JR T il p) PR D, A HAIh A AT AE B, = IR H Dl e B 1 R I
IR TR RG] PR 2GRN TR A 7 A B AR 4 8 250 25 I AR SRAT RBOR BT Z R, Tl AR
T LUH AN 0 SOk LA B AR b HC A5 1 R VR AEA ) 48 el R DAt KGR B R AL . BRI i
TR A BE A5 B8 o i A B 2% KB K HETR i R A5 — AR B T[] e P i FP A A KGR 22 5 | — R

YRS BEEA . 2010-01-05
PEZEIAY . BE 1970— )5 WL A TR BB 2 h R IF & TAE .



184 TR 2 B Al %22

AR, AT SRR R A T A A
BRAGICR . AR B AR Tl (AR SR PR T AcHeiN A i8] T —s2rmi ™

Amberlyst-15 (B RA 205 ZARAHRSEIRY) DL FSRARAE B 5B IR L PR 55 78 T 75
ST 2B, AEASR TR Amberlyst-15 154 LR 25 B4 AN BT AT U 30 ST T DA
B A 5 S AT B8 A PRI S T B A O

1 SLIEEH

1.1 K7 5NE
I BETR | BERR I 34 R 43 B4l . Amberlyst-15 C& T TG I s H gl #EAL (LS AR A IR T AT
A SRS BRI FRA R S AT GRIS RS T IR A TR A FD,
1.2 XBEE
SEURE B AN 1 BN R JCE B P B SN R,
FH A8 R (S R S T A AT ER R 7 b
1.3 XWHE
SCUSTEREA IR BT (IR v BEAE L 0Pk Y 250 mL PO S
TP T ARICBA I . LR 5 TR . Amberlyst-15 S AH 015
BRER N 24 F 0GR B G e AR IR 28 AT 2] = RS R H
LR TR g <

L4200 s2 — R BERS 53 — AL 4 — i
FEAR 55 —IR BT 56 — DU ORI ;7 — s

1.4 BIESHENS i 18 — AR AX
(R PEG-20M 3L FFUE 4145 £ 39 BE LR J 250 °C 1 R
R 8 2 2 250 °C AR 180 C, Fig.1 Diagram of reaction installation

2 GRS

2.1 FAEEAFRBEMKRGEIN

1 60 CLAET SRATH M SEERR b S EEEF 2 AR 2EA 7 SR R R 2 v 24 5 A2 )
RO R 4P FAS 82 1 FRAIESL, g 1 Al ZEIRERORE R 1 WAL S LRIcAg S
IR : 3 F SR M BEAGRA AR, 10.3% i BEHF WAkt Table 1 Effect of molar ratio between
FUR SR R R S R R W H b A R 1A 3 1006 i acid and aleohol on yield
RT3k 84.2%6 . SRFUH I SRERFEAT RN S50 H i = i mamg e BHBUR R WoR o
B BB A H I = R RIS SRR — A 2B R, AE NI 3 fi i bes 103

TR, SRR e S T
PR AR A R RESRFSREALAE ) RAERART S5 Hoe s on Ly )

H S H R BN A = H R AR e AR TR A P AL 2GR I AR
22 REREXRREARIE

FEBA -5 H e A S PR =H i e TR B A S BEZEOSE A i) B H i | XCH P 22— B Al
= HERE AL O R A M T = HERAY A A 8 R2 TR EECR 2
| B SRR R 120~140 ol JB Amberlyst-15 T Table 2 Effect of reaction temperature on yield
125 "CFBRaE  FAGIR R WA P T e S, E/C WOk A6 | I /C ok

AU = ZBREF=1 ¢ 3 A A TR 80 81.1 40 84.1
3% 80,60 ,40 ,20 “CRFLLIE AU 2 Fis, 0 81.1 20 81.8

Amberlyst-15 AL ZERAR IR T S RES 2050 m IR 78 40 CRE RV IBCR A 84 1% 1 60 °C
55 80 “C I i BfSRAR Ky 84 1% X v RES ZRREFAY5RBEILEE 1 & Amberlyst-15 AT 98%6 (B AR
FIEIRRE A o6, 1 60 C RN A tRE R Bl RICR A R FiESb A =ikt



5 3 1 B 55 . Amberlyst-15 LA B =B H Ihfg 1. 20 544 5¢ 185

2.3 KRR EXFUER RN R3S AR

TEAR R HA AR AR BT 2 2 R k4L At Table 3 Effect of reaction time on yield
L =R H b AR R A e A5 R SR 3, RO 4 BUNREEL b WOR A6 || OB h R /26
P s CRRIF=1 ¢+ 3 AT AR BT Y ! 37 3 4 84.1
306 JSURCIREE 60 °C., M8 3 UL B R AL SR 1] . i ’ o0

AAE R CRILE BT [E PR A A E] 4 h i FAE
PN S N1 S N T Y s Vi i D A T SO ) -2 SO 6 i & T i i 1 1 R WS
2.4 EUFESERREY

3 BB TS B & A K 3R B P S AN AR B SOs H B A FEV T s it H U 3R
Ph. WIRE MRS AT S I SRR SOs  REWC TS S WP A A B 7, S PTA BO R Ji o
(9 H SRR A BRSO SC e, SRR TR N A 5 Ak AE AR | £ R T sl P T P 140 R i 1™ 2
BT A . WRRAEAE FH — BEm (8] ZE A T AR AL B R4k 2 24 A 8 7S 48 S 1y LAAH S 7 ml 64T

R T B B P4 i S5 5 L A LEFE Y (. L Fa LT RS

I Amberlyst-15 RS MW AR 2 vh /388 g4k = v Table 4 Repetitions of catalysts on yield
SEFUR S B AL R AT AL G, UMY MR || AR R
GERLFE A, 4 BURFRIMRALA AT o) b BT 5 5 ! 84.2 3 82.6
FUFE FOCR A B AR R 0K 1 6 I A 2 Al - —
T PR O B,

3 % iF

Amberlyst-15 JE5 A =AML HHERAY R AT s EROZCPE R nCHAMD + n(BERRIF)=1 + 3 S
HRHE 60 °C IRFE] 4 h ZEZE R AE = BERR HHMER AR ATA 8424, SEGMALHIAR L LA Amberlyst-15
AT 29 T REIR itk 1 b AR A B A I P Rl i b T = BRHRRC i 17 S BRI,

SEHK .

(1] Wemefi [ iAo i i A 5 i — IR HHMBR AT L) ] 268k 1. ,2007 ,33(3) :17-18 .

(2] SRUURr TR B 4 ARG SO /2r02-TiO: AL & M =MEM H s [) ] Tl A4k 2007 ,15(8).27-30 .

(3] &FHE JUR SR A5 BB B SR IR A AL 5 i = AR T ih s ) ] A Py B 4f ,2008 ,30(2) :25-29 .

(47 BSEI5 SRUE FHIE A% I O s A B b =T HH IR A9 BIT 5 [ ] 1 ,2006 .27 (5) :62-65 .

[5] SRR I JKA 5 SiWe /MCM-A1 HEAH A RSO =R H M6 S R 300 [ ] AL T S R4t

2005,18(1):36-39..
(6] ZEZBE AT WRIN A5 B2 B AR I8 (AR Sim R ) il o 0 — TR HH R A AL B s L) ] A Bk 2004 (4) :355-358 .
[7] VALTERL C G,BIANCA PP,JOAO CS, et al. Acetylation of glycerol catalyzed by different solid acids[J . Catal-
ysis Today ,2008 (133 /135).673-677 .

(81 Z=4kif Ehoiey o TR IR M AL 5 =R H bR L) ] S A0 AL Tk ,2005 ,6 (3) :40-41 .

(9] Z4kL ERM S AR S I BRKBIRAIOTE L) ] Dol fEf ,2008 ,16 (11) :61-63 .

[10] FERREIRA P, FONSECA I M, RAMOS A M, et al. Esterification of glycerol with acetic acid over dodecamolyb-
dophosphoric acid encaged in USY zeolite[J |. Catalysis Communications ,2009 (10 ) ;481-484 .

(11] HhoRfe M fl s il — I H-ihils L) el AR ] ,2005 ,25 (4) :25-27 .

(12] XA AR 3 Mk B it I e A 5 = TR FHIM IR () ] LR R4l . AR ,2004 ,3 (4) (411414

(18] b Jretfe 25 AR & = mEme Hmis [ . 46T ,2007 ,35(6) :19-21 .

(14] 22080 T XURRIE 55 RIERS TR HEAL & i = MEmR HmmE L) . ol 4 ,2007 ,15(9) :38-42.

[15] FUKUMURA T. Catalytic synthesis of glycerol monoacetate using a continuous expanded bed column reactor packed
with cation-exchange resin[J ]. Ind Eng Chem Res ,2009 ,48 ;1816-1823 .

[16] GELOSA D, RAMAIOLI M, VALENTE G . Chromatographic reactors ; Esterification of glycerol with acetic acid
using acidic polymeric resins[J]. Ind Eng Chem Res ,2003,42 ;6536-6544 .

[17] MARZIEH R, GHAZIASKAR H S. Continuous synthesis of glycerol acetates in supercritical carbon dioxide using
Amberlyst 15[J]. Green Chem ,2009,11 .710-715 .



