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Study on the transformation rule of n-tetradecane hydroisomerization
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Abstract: Pt/SAPO-11 bifunctional catalyst was modified with citric acid and carbon black. The effects of
different modified methods on the catalytic activity of Pt/SAPO-11 catalysts were investigated using n-tetradecane
as the probe reaction. Results indicated that the isomerization products were mainly composed of monomethyl
isomer, the modification has not changed the acid strength of the catalyst, but the acid concentration has
decreased. The citric acid significantly improved the low temperature catalytic activity of the catalysts, while
carbon black effectively promoted the mass transfer performance and monomethyl isomer selectivity of the
catalysts. The cracking products were mainly composed of C, compounds, and modification did not change the
shape selective effects of SAPO-11 molecular sieve. Carbon number distribution of cracking products was
obvious asymmetric distribution.
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Table 1 Pore structure of different modified supports

Specific surface area A/ (m’-g™")

Pore volume v/(mL-g™")

Sample - -
BET micropore mesoporous total micropore mesoporous
SAPO-11 202 96 106 0.27 0.04 0.23
SAPO-11G 186 98 88 0.29 0.04 0.25
SAPO-11S 175 91 84 0.26 0.04 0.22
SAPO-11Y 237 119 118 0.35 0.05 0.30
SAPO-11N 248 135 112 0.32 0.06 0.26
SAPO-11C 226 111 115 0.46 0.05 0.41
SAPO-11J 98 8 90 0.25 0.01 0.24

SAPO-11X represents modified support; (G, Y, N, S, C and J respectively represent high temperature heat treatment, hydrochloric

acid modification, citric acid modification, hydrothermal treatment, carbon black modification and polyacrylamide modification)
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Table 2 Pore structure of different catalysts

Specific surface area A/(m*-g™")

Pore volume v/(mL-g™")

Sample

BET micropore mesoporous total micropore mesoporous
SA 167 82 85 0.25 0.03 0.22
SAN 211 125 86 0.29 0.05 0.24
SAC 190 96 94 0.44 0.04 0.40
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§ Table 3 Integral area of Py-FTIR spectra of different

z modified Pt/SAPO-11 catalysts
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Table 4 Acidity characterization on different modified Pt/SAPO-11 catalysts

Acid site/(umol-g™") Total (acid site)

Sample
t 153 /( HmOI'g_] )
SA 298.26 585.01 883.27
SAN 208. 16 349.36 557.52
SAC 278.79 487.07 765. 86
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Table 5 Degree of dispersion of different modified

Pt/SAPO-11 catalysts

Sample Degree of dispersion (R)
SA 0.233
SAN 0.269
SAC 0.280
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Table 6 Influence of different modified Pt/SAPO-11 catalysts on the reaction activity

Temperature t/°C Catalyst Conversion x/ % Selectivity s/ % Cracking /%
300 SA 64.06 80.24 19.76
SAN 86. 86 82.79 17.21
SAC 63.48 90. 06 9.94
320 SA 90. 54 72.68 27.32
SAN 97.86 55.82 44.18
SAC 91.46 84.37 15.63
340 SA 97.94 37.73 62.27
SAN 98.90 38.80 61.20
SAC 97.20 59.24 40.76
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