48

CHINA OILS AND FATS 2021 Vol. 46 No. 7

iHAsL T

PENAL S UER B RENT &
REAEEWRBSHR PN

EAK B O RICAT, BER, ¥R,
Phyu Thin Wai', 3k 8% ", R 440
(L.zHRE FEHHIRFR, SRS AWBRAKTHELREE L5 L4 214122; 2. ThEL B AT R
TFEA TN, & FE 052360 ; 3. i 358 ) AT A AR A TR 8], i35 i1 214422)
. DR BR LB A AR, A8 A )5 89 Stober ik A%, 5208 — AL AEER (SI0, ) , 2K /& A Na,CO, #o
oAM= A8 (C TAB) x¥ 3t A7 sk b db — 3 2 4%, 3] b 2 AN 3L = RAL s 20 K 3R
(HMSN) , 5% J6 1 JA 2 JG 64 73 3 v 3| NBRAB BRAE A 7 e P s | g e /3 3] 2 A 3L = B 2k 01 858
4885 49 4 K AEAL A (HPW/HMSN) . A FTIR XPS ,XRD BET SEM TEM EDS TGA % 5% %] &-#9 1§
PR BEAT FAE, FF R ) 208 A M LR F, 25 RIEN, BRAE BRAIUR T FI N BUR A @, T A R A9 1R
WH BA P EA LM, I B 123 — 0 JOMESF LA L R @R B34 481 m*/g, BB (H')
%34 340.4 pmol/g, i@ id S B F X Ib 4 AR AL A i BR Fe T BE Ao, 2 A 52 i 08 AR RS S A R
B2 80 °C BB AYE] 2 h Bk R MK 1001 FedBALH R B A RA R F6 3% , AT Bk
AR TIEO8.T% , I MENRA AR RIFHTEL AN, EEFIEA S REFBRFT 85.2%

4 b B AR AL
KHEIA] B ARBRIBAL ] ; P = A FUG R AR A 2R BS AL R R
4y 2 . TQ426; TQ51 SCERFRIRAD : A TEHS:1003 —7969 (2021)07 — 0048 — 09

Preparation of phosphotungstic acid supported on hollow mesoporous
silica and its application in biodiesel synthesis
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Abstract ; Using ethyl orthosilicate as raw material, solid silica spheres (SiO,) were synthesized by the
improved Stober method. Then Na,CO; and C,;TAB were used for selective one — step etching to obtain
hollow mesoporous silica nanospheres (HMSN). Finally, the modified impregnation method was applied
to introduce phosphotungstic acid as the active centre, thus the nano — catalyst of phosphotungstic acid
supported on hollow mesoporous silica ( HPW/HMSN ) was obtained. The prepared catalyst were

characterized with FTIR, XPS, XRD, BET,
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SEM, TEM, EDS, TGA, etc, and the acidity of
the catalyst was determined. The results showed
that phosphotungstic acid was successfully
introduced into the surface of the carrier, and the
synthesized catalyst had hollow mesoporous

structure, uniform particle size and good
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monodispersity , the specific surface area of the catalyst was up to 481 m’/g, and the acid content (H")

was up to 340.4 pmol/g. The optimal reaction conditions of synthesizing biodiesel from oleic acid and

methanol with the catalyst were obtained by single factor experiment as follows: reaction temperature

80 °C, reaction time 2 h, molar ratio of methanol to oil 10: 1 and catalyst dosage 3% of total mass of

materials. Under these conditions, the conversion rate of oleic acid could reach 98.7% . In addition, the

catalyst had good reusability, and it maintained 85.2% conversion rate when reused for five times.

Key words:solid - acid catalyst; hollow mesoporous nanomaterials; biodiesel ; esterification
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