Lesson Plan: Carbon Capture, Utilization, and Storage (CCUS)
Level: CEFR C1 (Advanced) 
Age Group: 14-18 years 
Theme: Sustainable Engineering & Circular Economy 
Resource: https://www.ted.com/talks/xu_hao_how_we_re_turning_pollution_into_toys_toothpaste_and_more

	Time
	Phase
	Activity Description
	Learning Outcome

	0-15'
	Brainstorming
	"The Carbon Cycle" - Students discuss the difference between emissions reduction and carbon capture. Use Mentimeter for a word cloud.
	Conceptual clarity

	15-30'
	First View
	Watching the TED Talk. Students identify the three main industries Xu Hao mentions as partners.
	General comprehension

	30-50'
	Critical Analysis
	Group discussion: "Is turning $CO_2$ into consumer goods a permanent solution or just a temporary fix?"
	Critical thinking at C1 level

	50-75'
	The Innovation Lab
	"Design-a-Product" - Groups must "invent" a daily product made from captured carbon and pitch its benefits to a skeptical investor.
	Presentation skills (ESP)

	75-90'
	Vocabulary Synthesis
	Completing the specialized Vocabulary Worksheet.
	Language acquisition






Advanced Vocabulary Workshop: Carbon Capture & Innovation
Task 1: Semantic Mapping
In this section, you will find a list of technical terms and their academic definitions related to environmental engineering.
· Your task is to match the terms (1–10) with the correct definitions (A–L).
· Remember that there are two extra definitions that you will not need.
Terms: 1. Anthropogenic, 2. Sequestration, 3. Proprietary, 4. Catalyst, 5. Feedstock, 6. Stoichiometry, 7. Moiety, 8. Thermodynamics, 9. Particulate matter, 10. Mitigation.
Definitions:
· A. The study of energy, heat, and work transformations.
· B. Relating to or resulting from the influence of human beings on nature.
· C. A substance that increases the rate of a chemical reaction without being consumed.
· D. The long-term storage of carbon dioxide to prevent it from entering the atmosphere.
· E. Raw material used to supply an industrial process.
· F. A part or functional group of a complex molecule.
· G. The calculation of relative quantities of reactants and products in chemical reactions.
· H. Microscopic solid or liquid matter suspended in the gas or air.
· I. Relating to an owner or ownership; protected by patent or copyright.
· J. The action of reducing the severity or seriousness of something.
· K. The total destruction of a biological habitat.
· L. A financial penalty imposed on carbon emissions.

Task 2: Contextual Gap-fill
In this part of a professional business case analysis, some words have been left out of the text.
· Your task is to reconstruct the text by filling in the gaps (1–10) from the list (A–L) below.
· Remember that there are two extra words that you will not need.
List: Viability, Scalability, Circularity, CAPEX, OPEX, Net-zero, Volatility, Subsidization, Diversification, Commodity, Greenwashing, Liability.
"Transitioning to a (1) __________ economy requires more than just goodwill; it requires financial (2) __________. For many firms, the massive (3) __________ needed to install carbon-capture units is a deterrent. However, if the captured $CO_2$ is turned into a (4) __________ like plastic or detergent, the resulting revenue can cover the ongoing (5) __________. This approach promotes true (6) __________, turning a carbon (7) __________ into a resource. Critics often warn against (8) __________, where companies only pretend to be sustainable, but Xu Hao’s model focuses on industrial (9) __________. To truly impact the planet, the (10) __________ of this technology must reach a global level."

Task 3: Multiple Choice
In this exercise, you must identify the most precise technical terms for each specific environmental or chemical context.
· Your task is to choose the correct word (1–10) from the list of options (a–l).
· Remember that there are two extra options that you will not need.
Options: a) Integrated, b) Reagent, c) Flue gas, d) Bio-mimicry, e) Decarbonization, f) Polymerization, g) Life-cycle Analysis, h) Point-source, i) Carbon Credit, j) Solidification, k) Fossil Fuel, l) Effluent.
1. The smoke leaving the factory chimney is technically referred to as __________.
2. We used __________ to design the filter based on how shark skin functions.
3. The process of turning gas into a stable plastic block is called __________.
4. A __________ allows a company to emit a certain amount of carbon.
5. We must evaluate the product’s total impact from 'cradle to grave' using a __________.
6. The carbon-capture unit is __________ directly into the existing machinery.
7. Small molecules bond together to form a long chain during __________.
8. Capturing $CO_2$ at the chimney is known as __________ capture.
9. A chemical __________ is added to the mixture to trigger the transformation.
10. The global shift away from coal and oil is the core of the __________ strategy.

Task 4: Synonym Selection
In this task, the sentences contain underlined words that represent a more common or lower-register vocabulary.
· Your task is to replace the underlined words by selecting the most appropriate C1-level synonym (1–10) from the list (A–L).
· Remember that there are two extra phrases that you will not need.
List: Overhaul, Harness, Mitigate, Leverage, Facilitate, Counteract, Incentivize, Pioneer, Optimize, Sequestration, Augment, Precipitate.
1. To lessen (1) the effects of climate change, we must act now.
2. We need to completely change (2) our manufacturing systems.
3. The goal is to trap (3) the carbon in a solid form.
4. We must use (4) the power of waste heat.
5. This technology will make easier (5) the transition to green energy.
6. Governments should encourage (6) companies with tax breaks.
7. We can use to our advantage (7) existing pipelines for $CO_2$ transport.
8. Xu Hao was among the first to develop (8) this specific catalyst.
9. Engineers work to make as efficient as possible (9) the capture rate.
10. We need strategies to act against (10) the rising global temperature.

Task 5: Antonym Matching
In this section, you will see sentences containing words that represent specific environmental or economic concepts.
· Your task is to find the opposite (antonym) of the underlined words by selecting the correct item (1–10) from the list (A–L).
· Remember that there are two extra words that you will not need.
 List: Sustainable, Anthropogenic, Linear, Scalable, Volatile, Reagent, Tangible, Profitable, Finite, Precise, Incidental, Persistent.
1. Natural cycles (vs. __________ (1) impact).
2. Infinite resources (vs. __________ (2) supply).
3. Loss-making venture (vs. __________ (3) business model).
4. Stable market (vs. __________ (4) prices).
5. Vague measurements (vs. __________ (5) data).
6. Depletable energy (vs. __________ (6) sources).
7. Abstract concept (vs. __________ (7) results).
8. Circular economy (vs. __________ (8) "take-make-waste" model).
9. Flimsy/Temporary (vs. __________ (9) chemical bonds).
10. Fixed/Local (vs. __________ (10) solution).
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Answer Key 
Task 1: Definitions
1-B, 2-D, 3-I, 4-C, 5-E, 6-G, 7-F, 8-A, 9-H, 10-J. (Extra: K, L)
Task 2: Gap-fill
(1) Net-zero, (2) Viability, (3) CAPEX, (4) Commodity, (5) OPEX, (6) Circularity, (7) Liability, (8) Greenwashing, (9) Diversification, (10) Scalability. (Extra: Volatility, Subsidization)
Task 3: Multiple Choice
1-c, 2-d, 3-j, 4-i, 5-g, 6-a, 7-f, 8-h, 9-b, 10-e. (Extra: k, l)
Task 4: Synonyms
1. Mitigate, 2. Overhaul, 3. Sequestration (vagy Sequester), 4. Harness, 5. Facilitate, 6. Incentivize, 7. Leverage, 8. Pioneer, 9. Optimize, 10. Counteract. (Extra: Augment, Precipitate)
Task 5: Antonyms
1. Anthropogenic, 2. Finite, 3. Profitable, 4. Volatile, 5. Precise, 6. Sustainable, 7. Tangible, 8. Linear, 9. Persistent, 10. Scalable. (Extra: Reagent, Incidental)
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