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UESTION 1 - LIFE CYCLE ASSESSMENT AND BIOMASS FRACTIONATION

1.1 Give a definition of sustainability in the context of biorefining.

&)
1.2 What is the purpose of a Life Cycle Analysis (LCA)?

(2)
1.3 Name 4 typical impact categories assessed in LCA.,

2)

1.4 There arc certain advantages and disadvantages of a full Life Cycle Analysis (LCA) when
compared to a simplified method of assessing the environmental sustainability
(simplified LCA). Name 4 advantages and 4 disadvantages.

)

1.5 Describe three processes to fractionate lignocellulose to obtain cellulose for 2nd
generation ethanol production. When comparing these three processes by means of a Life
Cycle Analysis, one process performs better than the others. Name four aspects why this

is the case.

7
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QUESTION 2 - FATS AND OILS IN THE CHEMICAL INDUSTRY

2.1 Name 5 typical feedstock sources for fats and oils, and 5 products from fats/oils.
()

2.2 Discuss 5 advantages and 5 disadvantages when using fats/oils for industrial applications.
(5)
2.3 Describe the process of making soap with a flow scheme, and indicate what happens at

each of the 5 main stages.

(10)
TOTAL /20/

QUESTION 3 — BIOFUELS AND SYNTHETIC FUELS

3.1 In terms of the production of biofuels, how does the thermochemical treatment differ
from the biological treatment? What added advantage does this treatment method
consist?

3)

3.2 Name and define two thermochemical routes that are mainly used to extract energy from
biomass. List at least two advantages of each method.

(6)

3.3 What is a hydro-deoxygenation process? Which type of biofuel is it used to produce?

Name at least one feedstock used in this process.

€)
3.4 Using a block flow diagram, describe the typical process of producing nanocellulose.

4
3.5 What is microcrystalline cellulose? Name at least two of its users.

4

TOTAL 729/
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QUESTION 4 - BIOGAS
4.1 What does biogas mainly comprise of?
@)
4.2 What is lignocellulosic biomass? Which one of its components makes this biomass
difficult to process and why?
3)
4.3 Lignocellulosic biomass is usually pre-treated before it can be utilized. Name three
different types of its pre-treatment and describe what happens during each process.
®
4.4 Name the main production method of biogas and list at least two of its steps and describe
what happens in each of the steps.
@
4.5 List two advantages of biogas production.
)
TOTAL 20/
QUESTION 5 - CHEMICAL LEASING
5.1 What is chemical leasing?
03
5.2 Using three examples, discuss applications of chemical leasing.
(10)
5.3 Name 2 advantages and 2 disadvantages of chemical leasing.
(8

TOTAL 720/



