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Summary y 

Thee subject of this thesis is the shape selective processing of alkanes by zeolites. In 
thiss study we try to understand the intrinsic differences in adsorption, diffusion, and 
catalyticc behavior between various zeolite topologies in alkane processing. The ap-
proachh is to link the shape selectivity observed in processes like hydroconversion and 
alkanee separation to adsorption thermodynamics. The thermodynamic data needed 
forr such an assessment are not always readily amenable to experiments, therefore this 
dataa is obtain by computer simulation. 

Chapterr 1 provides a short introduction to zeolites, alkane processing with zeo-
lites,, and the applied computer simulation techniques. 

Inn chapter 2, we validate the forcefields used to model the alkanes and the zeolite-
alkanee interactions. The forcefields were developed using low pressure data of lin-
earr and branched alkanes adsorbed in MFI. As such, they are capable of reproduc-
ingg Henry coefficients, heats of adsorption and adsorption isotherms of linear and 
branchedd alkanes in MFI over a wide range of temperatures. In this chapter it is 
foundd that the same forcefields are also capable of reproducing experimental data 
inn other zeolites. Additionally, in the last section, we verify the assumption that 
thee zeolite can be modeled as a rigid crystal in the case of adsorption experiments. 
Forr this, Henry coefficients, heats of adsorption, and adsorption isotherms of linear 
andd branched alkanes in MFI are calculated using a variable flexibilit y of the zeolite 
framework.. We find that at low loading, the influence of the framework flexibility  on 
thee heat of adsorption and Henry coefficient is quite small. On the other hand, for 
moleculess with an inflection behavior such as isobutane and heptane, the influence 
att high loading seems to be much larger. 

Inn chapter 3, we discuss the adsorption of alkanes and their mixtures at high pres-
sures.. In this regime entropy effects induced by intermolecular interactions come into 
playy that affect the adsorption considerably. In the first part of the chapter the various 
entropy,, or packing, effects are discussed: Configurational entropy comes into play 
whenn there is a large difference in the number and energetics of adsorption sites be-
tweenn different molecules. Length entropy effects come into play in uni-dimensional 
poree systems where the most compact molecule has highest packing efficiency. These 
entropyy effects are subsequently used in the second part of the chapter to study the 
separationn of alkane isomers using Silicalite-1. 

Chapterr 4 focuses on differences between zeolite topologies in shape selective 
alkanee hydroconversions at low pressures. It starts with a concise description of 
traditionall  concepts in shape selectivity and how these can be identified using ad-
sorptionn thermodynamics. This methodology is subsequently used to analyze three 
testt cases: (1) The use of TON-, MTT- and AEL-type zeolites in the de-waxing of 
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longg n-paraffins. (2) The difference in cracking performance between two similar ze-
olitess MFI and MEL. (3) The effect of commensurability of 2,x-dimethylpentadecanes 
onn the diffusion and conversion in TON. In case (1) it is found that the high selec-
tivit yy of these zeolites towards hydroisomerization instead of hydrocracking can be 
explainedd by their ability to suppress the formation of paraffins with neighboring 
methyll  groups. In case (2) it is found that the large difference in yield of iso-butane 
betweenn MFI and MEL during decane hydrocracking can be explained by the forma-
tionn of different reaction intermediates, commensurate with the channel intersections 
off  both zeolites. In case (3) it is found that the spacing between two methyl groups 
off  dimethylpentadecanes has a large influence on the diffusion of these molecules. If 
thee methyl-spacing is such that the molecule is commensurate with the undulations 
inn the TON-pore, the diffusion slows down considerably. This has also implications 
forr the catalytic selectivity. 

Inn chapter 5, the study of the differences between zeolite topologies in shape se-
lectivee alkane hydroconversions is extended to high pressures. The entropy effects 
introducedd in chapter 3 are used to explain differences in product distribution be-
tweenn various large pore zeolites in hexadecane hydroconversion. This conversion 
servess as a model reaction for the production of gasoline from crude oil, in which the 
yieldd of dimethylbutanes has to be maximized. It is found that the entropy effects are 
maximizedd in zeolites with a pore diameter of approximately 7.5 A. As a result these 
zeolitess produce the highest percentage of dimethylbutanes. 


