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Catalytic Synthesis of Butyl Salicylate by Phosphotungstic Acid

Supported on Resin D732
JIANG Wei-hua,CUI Ai-jun, YANG Guang-hua, LUO Shi-ping
(School of Petrochemical Engineering,Changzhou University,Changzhou 213164 ,China)

Abstract: The synthesis of butyl salicylate catalyzed by phosphotungstic acid supported on resin D732 was
studied with salicylic acid and n-butyl alcohol as beginning materials. The factors affecting the reaction
yields, such as the reactants ratios, reaction time, reaction temperature, the amount of catalyst, and the
reusability of catalyst were investigated. The results showed that the optimized conditions were as fol-
lows: the reaction temperature was 110 C, the reaction time was 3 hours, the mole ratio of acid to alcohol
was 1 ¢ 3, and the catalyst dosage was 20% (based on total mass of salicylic acid). Under the optimum
conditions, the percentage of esterification achieves 93. 2%. And the yield was over 83% after the catalyst
was used 4 times without any treatment. It was shown that the catalyst of phosphotungstic acid supported
on resin D732 has good catalytic effect.
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Fig. 4 Effect of reaction time influence on yield
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Fig. 5 Effect of reaction temperature on yield
AL 5 e i) A0 w20 AR T A A R0 A8 0 R D
W VES> 7/ T AL A8 AR 5 38 2 T o W R T R )
W2 WA A TR A SN AE R TR 2o s TR ) ) i
sUB AL HLEROW W) F0 7 W) 2 1) by 3 A5 D B 7 3R
M7 23 BTG PRI “F A TR A 110 CALsF .
2.3.4 EUFAENZI
SN 110°C L Ko A5 1R 1R | 25 SR AL 70 /Y
JH B2 X R A 38 104 532 e (A A 700 P 2 02 98 M Ak 7] 5 K
BmR i ot i o0 50 L S R ILIE 6.,
1001

.

90} / TTTe—

® 80
M
# 70}
*
60}
50 1 1 1 1 1 ]
5 10 15 20 25 30 35

AL / %
B 6 LT RS RN
Fig. 6 Effect of catalyst amount on yield

i P 6 FP Bl AT DL L BN A2 A AL 7R
B2 W B K AR TR T A0 35 k23 1 2 i AR S
ANGE A ARG HL ™ AR AR BE A 1L ) B R
V> TS 2 7 RGBT S AR B
IRAGR ST HE 20 /6 B 77 38 3K de o (L 5 20k 45 8 Jon A4 16 79
(19 FH 7 A B A I L X W] BE R ol T B S R 22
YIS A PR BB, PR AR R B R S K
R i i 20 Vo Bt R Ak



B R D732 fi SR B AR AL & R K AR BR E T B

e 65 o

2.4 EUFESERAMSERE

M B3R DG A Y 25 P X6 A 70 £ B 52 46l P
fritoe . 2R WA 7,

100 -
*-
90+ \*\*
\
=80
¥
£70F
*x

60
o1 2 3 a4 5 6

BT B P

B7 BRUFNESERMERE
Fig. 7 The regeneration property of catalyst
Hi P& 7 AL A A 700 AN 28 A fif 4k B 3 252 fd
4 WG BRACRARTE 83 26 LA b o U B IZ A AL 70 A T
WA OE. 5 Wa ™ R B &K, 2 UV
R, FH R HTP & 5 B 5 3 Ok, 3 7T Ry T
B TR DA A A 79 2 THT B v P 2L

2.5 FmiBES W

K A% BR 1E T BE O TG 8 AR AR nE) R
1.506 5,(GB6778—86:1.505 9~1.509 9),

IR(KBr,o/cm™ ") : 77 it 1 21 40 6 1% R 78 1
674cm"AbA C= O M1 4 ¥= sh i g e, 1 215, 1
089cm "AbAFH C-O WM4E Rz 78 2 962cm "AbAH
WA C-H g e sh Wi, 76 1 6141 485em™ ' AbAg
AR EBRIREN 756 cm b A R A AR A I i g
1E 3 000~3 400cm ' [AlF O-H {145 37 3 W& i i,

"H NMR(CDCl, , 300MHz) §:10. 87 (s, 1H, Ar-
OH);7.80~7.84(m, 1HX, Ar-H) ;7. 38~7. 44 (m,
1H,Ar-H) ;6. 94~6. 97 (m,1H, Ar-H) ; 6. 81 ~6. 87
(m,1H,Ar-H) ;4. 30~4. 34 (t,2H,-OCH,-) ; 1. 69~
1.79(m, 2H,-CH,-); 1. 40 ~ 1. 52 (m, 2H,-CH, -) ;
0. 95~1.00(t,3H,-CH,),

Db 5080 U0 W B 45 1 7 i R KA R IE T

3 &

DTEK RS IE T WER i Ak 52 N A Jlig D732
7 F 8 15 R H A B ) A A T G A3 1 bE T
R AR D732 ol i 45 1 1 AL R 47 HLAE AL 3R] 5

0 . BE 96 1 5 8 FH 22 W, Jo s B¢ JC I ol s O 4 g
D732 G B0 55 R M AL 5 UK A% IR G B 1 Je fE T 28
FAER AR RE KBTI T . n(FR) : n(F)=1:
3L HEAL T (5 R Y BT L 20 %0, ROBEIRBE 110°C [l 3
FIE] 3h @ik ] Ak 1 A8 7 T 20, B 1 B 45 g 1k
ANERIE 775 Y 55 [0 R, 2 — o B8 0 3 355 L PR AR A 4 1R
B A B S bR YA AN (R

S E 3k

1M, Fhec . Foke 2 5 L 2% M. deat: o2 Tl pitat
1995.:404-406.

[2]2=F 5. HEAL& BUKBIRER W LRI, Kidifk 1, 2000, 17
(2): 94-95.

[BIHE . NFRAELEG Ik FERLT] MRl EiR (A
SRBFERRD 52000, 23(3): 68-71.

L4Iphik. # + 42 4 BERR POT /TiOy/La®t b &5 MK B BR 5 T
B[J]. A HLLEE,2000, 20(5) : 805.

[S1mtty. A5 HLAH b 4 22 [ 7 b 8 5 1t ik Ak 1 16 5 R P fg i F 5%
[J70. 43 FA# 4L . 1999, 13(2): 54-56.

L6 ¥ ok » T AN B8 22l 45, KFe/ZrOy 1 i 45 K M AL & BL P M
FRFZPIRLT . N K 2E 2R AR BF# D . 2014,26(1) :18-22.
[7]Hua Shi, Wenshuai Zhu, Huaming Li, et al. Microwave-acceler-
ated esterification of salicylic acid using Bronsted acidic ionic liq-
uids as catalysts[ J]. Catalysis Communications, 2010, 11(7):

588-591.

[8]Yan Zheng, Junping Li, Ning Zhao, et al. One-pot synthesis of
mesostructured AISBA-15-SO3 H effective catalysts for the ester-
ification of salicylic acid with dimethyl carbonate[J]. Micro-
porous and Mesoporous Materials, 2006, 92(1): 195-200.

[9]Fatemeh F Bamohrram, Majid M Heravi, Javad Ebrahimi, et al.
Catalytic erformance of Nano-SiO; supported preyssler hetero-
polyacid in esterification of salicylic acid with aliphatic and
benzylic alcohols[J]. Chinese Journal of Catalysi, 2011, 32(5):
782-788.

[10] Karthikeyana G, Pandurangana A. Heteropolyacid ( H;PW;»
040) supported MCM-41: An efficient solid acid catalyst for the
green synthesis of xanthenedione derivatives[J]. Journal of Mo-
lecular Catalysis A: Chemical,2009, 311(1); 36-45.

[11]Shanmugam S, Viswanathan B, Varadarajan T K. Esterifica-
tion by solid acid catalysts-a comparison[ J]. Journal of Molecu-
lar Catalysis A; Chemical,2004, 223(1); 143-147.

C12]%% 4. 4 B M M1 & BUK b IR 5 I ms [T ], fe= 158 5 i 1
2000, 12(6): 629-—631.

[13]385%. A1CL /D72 B Ig it Ak & UK B iR P s f BF e L ). K 4
fE T H [l 44 . 2002, 32(1) . 38.

L1470t TN 5K T8 o 1) 2% 3He , 45 67 200 Tl % e 1 790 1 T 4 2R AIE K%
HA e[ ). A AN, 2010¢1) :104-109.

(1524, s E By, AHAE LR M dbat. fb2% Tk it
2010:110-112.

(A= 55 . BT #))



