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DEPARTMENT OF CHEMICAL ENGINEERING
FACULTY OF ENGINEERING
PRINCE OF SONGKLA UNIVERSITY

Midterm Examination: 1" Semester Academic year: 2011
Date: December 16, 2012 Time: 9:00 — 12:00
Subject: 230-520 Catalyst Room: S 817
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1. (15 points; 3 points/each subject) Give a brief definition or description and an
example (when requested) of the following subjects.

1.1 Elementary reaction (give example)
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2. (35 points; 5 points/each question) Find the answer of each question

2.1 What are cacination and reduction: how different?
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25 What are “Langmuir Isotherm” and “Langmuir-Hinshelwood Model” explain

including each assumption?
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3. (20 points) Based on the providing conditions, choose the best support from the
following choices.

Support choices: Silica, Alumina, Zeolite, Activated carbon, Titania

3.1 Can use at high temperature and high pressure without sintering and structural
deterioration, resSpectively..............ccoooiiiiiiiii e e,

3.2 A porous structure that can exchange cations, such as Na+, K+, and Ca2+ used to call
“aluminosilicate MEMDErs” ............cccciiiiiiiiiii e e

3.3 High chemical stability, low cost, good for photocatalysis, have different phase depend

ON tBMPEIAIUIE. ... e e e e,

3.5 Can use as an acid catalyst in petrochemical reaction especially for control molecular

weight of desired ProduCE..............cooiiiiiiiii i e

3.7 Use as additive in polymer process, easily to evaporate at higher temperature and very

difficult to make @ Pellet. ............iiiiiii i e
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4. (20 points) What is the rate of formation of methanol in mol/s g of catalyst (metal plus

support) CO + 2H, — CH;0H

In this reaction, uses 1 wt% Cu on ZnO as catalyst, the catalyst dispersion percentage
of atoms exposed, determined from hydrogen chemisorption, was found to be 48%. At a
pressure of 988 kPa and a temperature of 475 K, TOF of 0.05 s’1 was reported for CH;OH
Information: - MW of Cu 63.5 g/mol

- Avogadro's number = 6.022><1023 mol-1
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5. (15 points) Derive the Langmuir adsorption and concentration of adsorbed and vacant

site (9) for the following cases:

5.1 Dissociate adsorption of NO, (5 points)

5.2 A and B has different surface site as A and B site, respectively. A and B react
inorder to produce C on M site. (10 points)

AA)+8 ) —>c )



Student ID..........covveeirrrieneicee . Page #8 out of 9

6. (20 points) NO oxidized with O, on Cu-ZSM-5 is occurred as in Eqg-1. Propose kinetics

mechanism and derive a rate expression by using Eley-Rideal model.

NO(g)+0,(8)> NOy(s)  Eq-1
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7. (20 points) you would like to make 50 grams of 0.5% wt of Pt on TiO,. Calculate the
amount of platinum-oxide (PtO;), amount of solvent and amount of TiO,. Inaddition explain
step by step for making this catalyst.

Information:

- MW of Pt 195 g/mol, MW of O 16 g/mol, MW of K 39 g/mol MW of H 1 g/mol,

MW of Ti 48 g/mol, MW of Na 23 g/mol

- Wetness point of TiO, = 2.7 cc of KOH /g of TiO,

- Wetness point of TiO, = 2.9 cc of NaOH /g of TiO,

- Solution of KOH and NaOH were prepared and ready to use and PtO, is better

dissolve in NaOH

- Boiling point of KOH = 105 °C, Boiling point of NaOH = 120 °C



