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Preparation of La’*/CNMS-SO,H solid acid and study on its application in

catalytic synthesis of Borneol

GUO Wei, WANG Ya-ming " , JIANG Li-hong, ZHENG Yan-e, LIU Bi-ying
(Faculty of Chemical Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract:La**/CNMS-SO,H, a solid acid catalyst, is prepared by sol-gel method and impregnation method. Tts
properties and structure are characterized by BET, NH,-TPD, Py-FTIR, etc. The optimized preparation process for the
catalyst is as follows:La®* concentration is 0. 021 mol+L™" | sulfuric acid impregnation concentration is 2 mol+L™" and
calcination temperature is at 500°C .Impacts of single factor on the conversion of a-pinene and the yield of borneol over
the catalyst is explored.Results show that the highest yield of borneol can reach 40.83% and the conversion rate of a-
pinene can achieve 100% when the molar ratio of a-pinene to oxalic acid is 1:0. 5, the mass of La>*/CNMS-SO,H is 8%

that of turpentine ,temperature remains at 100°C ,and reaction lasts for 8 h.After the catalyst has been used for 6 times,
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the conversion of a-pinene is still above 99% ,and the yield of borneol drops by 3%.
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6 90.20 9.80 83.38 32.29
7 93.36 6. 64 97.88 34.83
8 99.45 0.55 100 39.47
9 93.22 6.78 100 35.89

10 90.57 9.43 100 28.90

2.10.4  HrBRJE R L 3T A R AL 09 % v

TERATI MBI 20 g A AR 5T 5 SR F19 iif
T 8% , P AN [F] L 5 W] A% 1) JC /K B 7E S v fH
T 100°C YA T 95 T 8 IR L X -6 B il /) 5 el
k9 Fim, MR 9 Hal LIE 1, Je i il —JF
UR BE  H T PR R L R I I 3640, SR 5 B AR XS M5 T
JEEIR LGN 1:0. 5( TR BRI R 7.3 ¢) B, a—JR
AL R 100% , T i IS5 40. 55% ; 24 9
FRIEE /R /N a5 F 1:0. 3 B VAN TR0 5 W 3 45
PR EE 71 LR3I, a— YR M B G AL AR 24 0 100% , T
Jii B WO ST 5 e, P R 4 5 R s g R I
PERRIE SR EE IR LR 1:0.5,

K9 BEREE/R LY L4 R

nocBi) | TVOMRE e o
WKW el S
1:0.3 90. 36 9. 64 96. 18 29.28
1:0.4 99.91 0.09 100 38.52
1:0.5 100 0 100 40. 55
1:0.6 93.57 6.43 100 35.72
1:0.7 95.47 4.53 100 32.54

2.10.5 La®/CNMS-SO,H 1# 1L 7142 1 7 484 % 5K

H TR La™/CNMS-SO, H HEALFHI Y i, [
N Ji B ik e A AR R O G KT RS Ve 3~ 5 IR, 4R
JETE 100°C P BLFR 4, =2 )5 3 55t 1) s I 2% 12F
(AR o A T T B 1 8% JATRIEE /R LN 1
0.5 JWBFEIS 9 h i BE R 100°C) P %
WK AL B A R A 6 YR B R 45 SR N 10 fF
o MR 10 HPRT LUE Y BEE RN A B, [
RIFT 5 AL RHR A 100% , ELE5H 6 REEIL R %
%99. 63% , ik (A AT e, Bl 25 5 7 vk K1) 38 Jon
TR, NG 1R 39. 89% /NI £ 6 YR 36. 87%,
T B3R MR AN, 33 2 P g A A 350 [l s o % 1 M ik
TR B 2% BT 5 3, 156 W A T 70 EL A e A T 2
A MEaF A AT

SR La"/CNMS-S0, H BABSE0HIS R EREN SR IERRETHIS 113 -

%10 CNMS-SO,H L FIIRE HEITFM
A TREL 1 2 3 4 5 6
oAb/ % 100 100 100 100 100 99.63
W/ % 39.89 39.15 38.26 38.01 37.32 36.87
3 g

SR P I~ i 1 AR it 1 il 46 T La™ /CNMS -
SO, H [A {4 iR f# k. 5%, 8 i XRD,FT-IR, NH, -
TPD .Py—IR ,FE-SEM BET 1 TG X1k 5] i 3¢ i
S5k USRI T BT EAT T RAE . AT B
A — 8 R R & W E 2 AR LA, JF HOALOy/
CNMS-SO,H [} 24 Brgnsted R H1.0 Al Lewis iR
Hs IR T AR TR R4 BT 2 7 P B 7= A (A S
PR S i 35 25y BRBRIZ VR 2 2 mol/ L
AL FIE AL BB IRE A 500°C  La™ AU HEE 0. 021
mol/ L, M At S N fe fE 55 11 R M R BE R LE 1
0. 5 AT 5T it Sh F 1 il o B Y 89 | S I it BE Dy
100°C SR B (] 24 8 b, BEA, o= PR 6 (0 55 AL 5 Ry
100% , JE IRy 40. 83% , HEHLHY 2, 1E LMK 5T
HOMBGE R T 57 e i, TR L 451 T e ik R
TSIk, A 5 e ke T A T R R IE S e A
PRIXE Y 0] 2, O B8 &)1 6 K5 La™/CNMS -
SO, H i8] (4 4 A PR REATD 98 LA A R O ROR | i
T EAT SR A IR OR T RS i R o, R 3 P S 1) 7
FHHTSE
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