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Table 1 Pore characteristics of several catalysts

Catalyst Resin loading/g  Surface area/(m® - g~') Pore vol./(cm® - g~!) Pore diam./nm Acid capacity/(mmol + g™')
NFH1 0.052 393.7 0.729 7.47 0.040
NFH2 0.095 330.0 0.754 8.87 0.080
NFH3 0.15 272.5 0.737 10.9 0.120
NFH4 0.19 268.0 0.617 8.88 0.150
FZG 0.22 243.5 0.627 5.15 0.180
NAFION SAC-13 0.13 220 0.508 10.0 0.145
PFIEP 1.0 0.02 - - 0.870
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SRAGER BB E RS FEMNISE D T 325 H R A A 83T 72 BE AR B AL R ML A B4 B H
1. BREELN FZC AR RS TR B -SRI LR NFH3 , ABURINEE, R+ O &)
HEXGERRRY, BSRIKESEE, WA . M T AR -SERE f 30 NFH3 FINAFION
SAC-13 i g, —FEETHE LS REEE TRSRN SRR IS BA S, 5 — T NFH3 ®ECR I
NAFION SAC-13 #F , B T R EBMA R A, LR ESILEMHER BRZHERZ—,

%2 HHAAWNBERRHZN
Table 2 Effect of loading method on the product yield

Catalyst Resin Conversion of Yield of Catalyst Resin Conversion of Yield of
loading/g  phthalic anhydride/% DOP/ % loading/g  phthalic anhydride/% DOP/%
PFIEP 0.20 90. 60 85.82 NFH3 0.15 95.48 93.06
0.50 95.18 93.45 NAFION SAC-13 0.13 90.12 87.62
FZG 0.22 86.32 81.60

Reaction temperature;170 °C, reaction time:4 h, n(phthalic anhydride):n(2-ethyl hexanol) =1:3.
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Table 3 Effect of loading capacity on the product yield

Catalyst Resin loading/g Mass of catalyst/g Conversion of phthalic anhydride/% Yield of DOP/%
NFH1 0.052 3 86.24 79.30
NFH2 0.095 3 88.38 85.82
NFH3 0.15 1 95.70 92.95
2 96.87 93.29
3 97.06 93.57
NFH4 0.19 1 84.03 80.12
2 89.74 83.65
3 91.75 85.76

Reaction temperature:170 C, reaction time:4 h, n(phthalic anhydride):n(2-ethyl hexanol) =1:3.
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Table 4 Effect of the catalyst on the product yield

Conversion of Yield of Catalyst «( Catalyst) /% Conversion of Yield of
phthalic anhydride/%  DOP/% phthalic anhydride/%  DOP/%
$02- /Ti0, 4.4 95.31 89.30 PTSA 0.4 98.82 89.40

H,S0, 0.4 100 85.11 NFH3 4.4 97.06 93.57

Catalyst w( Catalyst) /%

Reaction temperature;:170 °C, Reaction time:4 h, n(phthalic anhydride ):n(2-ethyl hexanol) =1:3.

Foh 3 RN R A L5 NFH3 47T 5 RSEH, LA 3 g NFH3 S5, E48 % — H REF A
FREE/RE N 1:3 (HAP4FHE ZHREF K 0.128 mol) 170 C.4 h B BREF ¥4k & 53 51 97.06%
96. 92% .96. 77% .95. 42% F193. 48% , B R LR F )G , TEMRILELE.
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Perfluorosulfonic Acid Resin/Silica Composite
Catalyst for the Synthesis of Dioctyl Phthalate

LUO Shi-Ping®** , CHEN Yong’, HAN Guo-Fang’, QIU Zhao-Rong’, YANG Xu-Jie®, LU Lu-De*
(“°School of Chemical Engineering ,Nanjing University of Science and Technology , Nanjing 210094 ;
8 Jiangsu Provincial Key Laboratory of Fine Chemical Engineering,

Jiangsu Polytechnic University ,Changzhou 213016)

Abstract The used perfluorosulfonic acid ion-exchange membrane was treated in a solvent to recycle the
perfluorosulfonic acid resin. The perfluorosulfonic acid resin/silica composite catalysts were prepared by the
sol-gel method and the impregnation method, respectively, and characterized by FTIR, TG, BET, and SEM.
For comparison, catalysts such as an impregnated perfluorosulfonic acid resin/Si0,, Nafion SAC-13, S0; ™/
TiO, solid acid and p-toluenesulfonic acid were also studied. The composite catalysts obtained were used in the
esterification of phthalic anhydride with 2-ethyl hexanol. The results show that under the conditions of
n( phthalic anhydride):n(2-ethyl hexanol) =1:3, 4.4% ( mass fraction) catalyst, 170 °C and 4 h, dioctyl
phthalate could be obtained in a yield of 97.06% .

Keywords solid acid, perfluorosulfonic acid ion-exchange membrane , perfluorosulfonic acid resin/silica com-

posite catalyst, dioctyl phthalate



