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Abstract

Under the context of “Dual Carbon” goals and the development of New Engineering Education, the Car-
bon Science and Engineering major has set higher requirements for students’ engineering practice,
comprehensive analysis, and technical design capabilities. As a specialized elective course for senior
students, “Carbon Sequestration Technology Development and Application” is characterized by its in-
terdisciplinary nature, strong engineering orientation, and high degree of knowledge integration.
However, traditional teaching models still face challenges such as fragmented content, insufficient
practical scenarios, and an over-reliance on summative result evaluation, which hinder the effective
cultivation of students’ ability to solve complex engineering problems. Integrating the philosophy of
Project-Based Learning (PBL), this paper systematically designs a new course syllabus focusing on
course positioning, objectives, content, implementation processes, assessment methods, and contin-
uous improvement mechanisms. Relying on the “COz Geological Sequestration” teaching team, the
course bridges prerequisite knowledge, experimental training, numerical simulation, and engineer-
ing topics. It constructs a project-based teaching chain consisting of “Knowledge Preparation-Experi-
mental and Software Training-Autonomous Topic Selection-Technical Scheme Formulation-Public
Defense”. This approach aims to enhance academic students’ comprehensive ability to develop carbon
sequestration technologies by synthesizing methods from geology, mechanics, flow in porous media,
monitoring, and numerical simulation.
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Figure 1. Foundations and development strategies for the PBL course on “Carbon Sequestration Technology Development
and Application”
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