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[bookmark: _Toc8465735]AN INTRODUCTION TO THIS LEARNER WORKBOOK
This Knowledge Component Learner Workbook 10: Sugar Refining is intended to be used with the Knowledge Component Learning Resource: Book 10 (Textbook): Sugar Refining of the Occupational Qualification: Sugar Processing Controller NQF 5. 
Guidance on the use of this Work Book is provided in the Learning Guide.
[bookmark: _Toc469395258][bookmark: _Toc8465736]
LEARNER DETAILS
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	Date on which you started this Knowledge Module
	

	Date on which you completed this Knowledge Module
	

	Declaration:
	I hereby confirm that:
· I received the assessment plan and schedule.
· I understand my rights in terms of special needs, re-assessment, feedback and appeals against assessment decisions.
· I completed this formative assessment independently without assistance from anyone else.

	Total Marks for Knowledge Module 10
	223

	Marks attained
	

	Date:
	

	Place:
	

	Signature of Learner:
	

	Signature of Assessor:
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FORMATIVE ASSESSMENT INSTRUCTIONS
Instructions
· Work individually to present the results of each Learning Activity in this Learner Workbook.
· Complete all the sections.
· Use a black pen and ensure that you complete the questions in your own handwriting.
· A recommended time to complete each activity is shown.
· The marks you will attain for each learning activity are shown in brackets.
· The total marks obtained for each Knowledge Module must be transferred from the back of each Learner Workbook to the Learner Qualification Summative Assessment Tool.
[bookmark: _Toc195429042][bookmark: _Toc464730913][bookmark: _Toc468625814][bookmark: _Toc8465738]
KNOWLEDGE MODULE 10: SUGAR REFINING 
NQF LEVEL:	5
CREDITS:	4
PURPOSE OF THE KNOWLEDGE MODULE: The main focus of the learning in this knowledge module is to build an understanding of the theory and science of sugar refining.

[bookmark: _Toc467353070][bookmark: _Toc468625816]The learning will enable learners to demonstrate an understanding of:
· KM-10-KT01: Principles of colour removal (30%)
· KM-10-KT02: Sugar refining technology (30)
· KM-09-KT03: Refinery balance and calculations (25)
· KM-09-KT04: Problems experienced during sugar refining (15%)



0. [bookmark: _Toc505333914][bookmark: _Toc506211900][bookmark: _Toc8465739]Knowledge Topic 1: Principles of colour removal (30%)
Topic elements to be covered include:
· KT0101 Raw sugar quality
· KT0102 Melting 
· KT0103 Colour removal
Internal Assessment Criteria and Weight
· IAC0101 An understanding of the sugar refining process can be demonstrated
· Critical control points can be listed and explained
· (Weight 30%)


Learning activity 1.1: Individual Learning activity: 1.5 hours (44 marks)
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Learning Objective: An understanding of the sugar refining process can be demonstrated.
Task: Read each question carefully and write your answer in the space provided.
1.	What is the purpose of a refinery? (2)
	

	



2	Distinguish between a back-end and a central refinery. (4)
	

	

	

	

	



3. List the nine main steps in refining. (9)
	

	

	

	

	

	

	

	

	

	

	



4. What does “colour” mean in refining work? (2)
	

	

	



5. How can colour be categorized chemically? (6)
	

	

	

	

	

	



6. What effect does pH have on colour measurement? (2)
	

	

	



7. Comment on crystallization as a colour removal process. (2)
	

	



8. Distinguish between absorption and adsorption. (4)
	

	

	

	



9. What is bone char, granular carbon, granula activated carbon and powdered carbon? (6)
	

	

	

	

	

	



10. Why is affination unnecessary in VHP sugars? (2)
	

	

	



11. Sketch a melter, including the main process conditions. (5)
	
















Learning activity 1.2: Individual Learning activity: 1 hour (20 marks)
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Learning Objective: An understanding of the sugar refining process can be demonstrated
Task: Read each question carefully and write your answer in the space provided.
1. Distinguish between rawhouse clarification and refinery decolourisation. (4)
	

	

	

	

	

	

	

	



2. What is the most common refining process used in South Africa and which refineries use this process? (4)
	

	

	

	


3 Write the main carbonatation reaction.
	



4. Explain why carbonatation is carried out in two stages. (2)
	

	

	

	



5. Summarise the advantages and disadvantages of flue gas as a source of CO₂ in carbonatation. (4)
	

	

	

	

	

	

	

	

	

	



6. Sketch the carbonatation process, including the main process conditions in the sketch. (5)
	























Learning activity 1.3: Individual Learning activity: 20 minutes (10 marks)
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Learning Objective: An understanding of the sugar refining process can be demonstrated
Task: Read each question carefully and write your answer in the space provided.
1. Which refineries practise sulphitation alone? (1)
	

	



2. Give reactions that illustrate: (2)
(a) The burning of Sulphur to produce SO₂
	

	

	



(b) The reaction of SO₂ with limed melt (2)
	

	

	

	



3. Sketch the sulphitation process, including the main process conditions in the sketch. (5)
	





















Learning activity 1.4: Individual Learning activity: 30 minutes (17 marks)
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Learning Objective: An understanding of the sugar refining process can be demonstrated
Task: Read each question carefully and write your answer in the space provided.
1. Which refinery uses this phosphatation technique? (1)
	

	



2. Why is phosphatation most like raw juice clarification? (2)
	

	

	



3. Why is lime sucrate more effective than milk-of-lime? (20
	

	

	

	

	



5. Discuss the use of Talofloc as a decolouriser. (4)
	

	

	

	



6. Sketch a simple flotation clarifier. (5)
	















7. How is aeration carried out in flotation clarification? (3)
	

	

	

	

	

	

	

	





Learning activity 1.5: Individual Learning activity: 1 Hour (32 marks)
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Learning Objective: An understanding of the sugar refining process can be demonstrated
Task: Read each question carefully and write your answer in the space provided.
1. List two types of ion exchange resins. (2)
	

	

	

	



2. By what mechanism does ion exchange resin remove colour? (1)
	

	

	



3. What does bed volume refer to? (2)
	

	

	



4. What is a polymerised colourant? (2)
	

	



5. Resins deteriorate in two ways. What are they? (2)
	

	

	

	



6. Sketch a resin vessel. (5)
	











7. List the steps involved in regenerating resin. (14)
	

	

	

	

	

	

	

	

	

	

	

	



8. Compare colour removal by ion exchange with other methods. (4)
	

	

	

	

	




0. [bookmark: _Toc8465740]Knowledge Topic 2: Sugar refining technology (30%)
Topic elements to be covered include:
· KT0201 Filtration
· KT0202 Evaporation
· KT0203 Sugar boiling 
· KT0204 Drying and conditioning
Internal Assessment Criteria and Weight
· IAC0201 An understanding of the refining process and associated equipment can be demonstrated
· (Weight 30%)


Learning activity 2.1: Individual Learning activity: 45 minutes (19 marks)
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Learning Objective: Task: An understanding of the refining process and associated equipment can be demonstrated
1. How does rawhouse filtration differ from refinery filtration? (4)
	

	

	

	

	



2. Show on a sketch how an auto-filter operates. (5)
	










3. How are the plates and frame filter press components held together during operation? (10)
	

	

	

	

	

	

	





Learning activity 2.2: Individual Learning activity: 30 minutes (22 marks)
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Learning Objective: An understanding of the refining process and associated equipment can be demonstrated
Task: Read each question carefully and write your answer in the space provided.
1. Give a brief description of a typical auto-filter (4)
	

	

	

	



2. Why is liquor evaporated? (2)
	

	



3. What is the main difference between refined and raw sugar? (4)
	

	

	

	

	

	



4. Distinguish between straight boiling, in-boiling and back-boiling. (12)
	

	

	

	

	

	

	

	

	

	

	

	

	





Learning activity 2.3: Individual Learning activity: 2 hours (63 marks)
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Learning Objective: An understanding of the refining process and associated equipment can be demonstrated
Task: Read each question carefully and write your answer in the space provided.
1. Define the following concepts: (3) 
(a) Solution
	

	



(b) Sucrose solubility
	

	

	



2. Define the following concepts (5)
(a) Saturated solution
	

	

	


(b) Supersaturated solution
	

	

	



(c) Supersaturation coefficient
	

	

	



3. There are three zones of supersaturation, explain what happens in each zone. (6)
(I) The metastable zone
	

	

	



(Ii) The intermediate zone
	

	

	



(iii) Labile zone
	

	

	



4. The two basic ways in which crystals can be formed are primary and secondary nucleation, define them. (4)
(a) Primary nucleation 
	

	

	



(b) Secondary nucleation
	

	

	



5. Crystals can be formed in a pan by the following methods, explain them. (8)
(a) The waiting method
	

	

	

	

	



(b) Shock seeding
	

	

	

	

	



(c) True seeding
	

	

	

	

	



6. Explain the two basic factors affecting the rate of crystal growth (4)
(a) The diffusion rate
	

	

	

	



(b) The accommodation rate
	

	

	

	



7. Explain the following factors that affect the two rates above. (8) 
(a) Viscosity
	

	

	

	



(b) Temperature
	

	

	



(c) Supersaturation coefficient
	

	

	



(d) Purity
	

	

	



8. Explain the three factors that cause an increase in the boiling point of a sugar solution (6)
(a) Brix
	

	

	

	



(b) Pressure above the liquid
	

	

	

	



(c) Hydrostatic head
	

	

	

	



9. How are grains formed in refinery pans? (10)
	

	

	

	

	

	

	

	

	

	

	

	


10. List the techniques of pan control. (6)
	

	

	

	

	

	

	



11. Why is conductivity not used to control boiling? (3)
	

	

	

	

	

	

	

	





Learning activity 2.4: Individual Learning activity: 30 minutes (18marks)
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Learning Objective: An understanding of the refining process and associated equipment can be demonstrated
Task: Read each question carefully and write your answer in the space provided.
1. Define the following types of moisture: (6)
	Free moisture

	

	

	Bound moisture

	

	

	Inherent moisture

	

	



2. What is and what causes caking? (2)
	

	

	


3. How does drying differ from conditioning? (4)
	

	

	

	

	

	



4. What is Karl Fischer moisture and how is it measured?
	

	

	



5. What conditions are necessary for sugar dust explosion? (4)
	

	

	

	

	

	





0. [bookmark: _Toc8465741]Knowledge topic 3: Refinery balance and calculations (25%)
Topic elements to be covered include:
· KT0301 Sucrose solubility
· KT0302 Raw sugar pol
· KT0303 Moisture 
· KT0304 Brix
· KT0305 Purity
Internal Assessment Criteria and Weight
· IAC0301 Formula selection and use selection and use, calculations and data interpretation is performed correctly
· (Weight 25%)


Learning activity 3.1: Individual Learning activity:  15 minutes (10 marks)
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Learning Objective: Task: The purpose of vacuum and pressure in evaporation process can be explained.
1. What is the significance of ash in refining? (2)
	

	

	

	



2. Compare the equations for massecuite and overall refinery yield. (6)
	

	

	

	

	

	

	

	

	



2. Distinguish between process and packing yields. (2)
	

	

	

	

	

	

	





[bookmark: _Toc506211912][bookmark: _Toc8465742]CONCLUSION OF KNOWLEDGE MODULE 10: SUGAR REFINING
Throughout this knowledge module you have been provided opportunities to complete formative learning activities. You have captured your results in this Learner Workbook. 
The total marks for this Knowledge Module are as follows:
	Knowledge Module
	Total Marks
	Marks attained

	KM-10-KT01: Principles of colour removal (30%)
	91
	

	KM-10-KT02: Sugar refining technology (30%)
	122
	

	KM-10-KT03: Refinery balance and calculations (25%)
	10
	

	KM-10-KT04: Problems experienced during sugar refining (15%)
	
	

	Total Marks
	223marks
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