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Abstract

Mixed xylene sulfonic acid was prepared in situ by the reaction of industrial xylene distillation re-
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sidue (the main components are o-, m- and p-xylene) and 98% sulfuric acid. Trimethylolpropane
trimethylacrylate (TMPTMA) was synthesized by azeotropic esterification with trimethylolpro-
pane (TMP) and methacrylic acid (MA) catalyzed by the mixed xylene sulfonic acid. The effects of
catalyst dosage, external heat source temperature and reaction time on the esterification process
were studied. The results showed that the most suitable conditions for the reaction were that the
mass of catalyst was 5%, the external heat source temperature was 130°C and the reaction time
was 8 hours. Under these conditions, the conversion and esterification rate of raw material TMP
and MA were more than 98%. The purity of the product was detected and qualitatively analyzed by
GC and GC-MS. It is found that the catalytic effect of mixed xylene sulfonic acid is obviously better
than 98% sulfuric acid, and has almost the same catalytic performance as industrial p-toluenesulfonic
acid, which provides a resource utilization idea for solving the distillation residue of industrial
production of xylene (the main components are o-xylene, m-xylene and p-xylene).
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Figure 1. Process for synthesis of TMPTMA
1. TMPTMA HI& R

3.2. BEALFA R R EIRZAE

3.2.1. fEWT A EXEEL R RIS

PAREAL R BT 5 TMP A MA /505 2 A0 A D v, B7F M 00 TGS 1] 1 s s A B 2 ) S i (4
2). BEEMAGTI S H 0.1%E 0% 5%, TMP 5 MA [iAbaesiahn, [FInf, Baib s BEs 1L 2 A A 2
DL T . H, SRR ER TMP F1 MA IS A 5% )5, ReEmpEf i HE, MA
HIFAL R IEALRFFAAL, [FIRF, TMP HALRUU LB R R 2P g, DIk, EARSLRZMT,
T iE FL AL T N 5%

3.2.2. SR E X R BB RN

P v S N R B O e AN R LA A B BG5S . AR, FEARSEE I R ORI, AN iR
I — R VO S, SRS EE nR ELA R SR e [ A AR o S b R SRR R R R TMP 5 MA 1
B, VLR N ERL R A (] 3), MR B 90°CIES & 130°CHY, J5URE TMP 5 MA HI#41k
R, VLSRN FR R REL R TS, SAMNEE AN 130°CHRE B R A], A &R A7 v G
BORERS CEEAEY) . 4838 MR Ry, BB E RO B B BRI SR . LI M4
Em T 150°CHE, kR SR 2 G [ AR . 7T Ag IR R B — Y G, BHER R SRR AR
WAk, [N, WA XL MA & TMPTMA RA 82 s/ R G SRR N[ 12]. Bk, 7EARSLE &1+
T, BIEEMAMIEE A 130°C.

DOI: 10.12677/hjcet.2022.123022 161 L TRESHAR


https://doi.org/10.12677/hjcet.2022.123022

FEEH &

100 | -
98 F
9 |
%

94 | —a&— Conversion of MA(%)
—e— Conversion of TMP(%)
—— Esterification rate(%)

92 |

90

0 2 4 6 8 10
Amount rate of Catalyst (%)

Figure 2. Influence of the dosage of catalyst on the reaction
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Figure 3. Influence of the temperature on the reaction
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Figure 4. Influence of the estrification time on the reaction
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Table 1. Influence of different catalysts on the reaction
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b HORAE IR 98.9 99.5 99.1
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