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Pathways for Promoting Hydrogen Economy Development through Integration of Chemical
Engineering and Information Technology
Wang Bin
Qilu Hydrogen Energy ( Shandong) Development Co., Ltd.

[Abstract] Addressing the engineering challenges of strong process coupling and frequent disturbances in the
hydrogen energy industry chain, this study explores a closed—loop decision—making system integrating chemical
engineering and information technology, establishing actionable pathways across production, storage,
transportation, and trading sectors. On the production side, an integrated framework combining [oT data
collection and mechanism—based collaborative modeling enables energy consumption forecasting and model
predictive control, achieving coordinated operation of electrolysis, purification, and cooling processes. For storage
and transportation, hierarchical control systems utilizing constrained reinforcement learning and model predictive
control are implemented alongside edge diagnostics to optimize pressure and thermal management. The trading
side employs consortium blockchain and smart contracts for batch data recording, automated reconciliation, and
real—time settlement. Pilot results demonstrate a 15% reduction in unit production costs from 1.50 = 2.00 to 1.28
- 1.70, a 20% improvement in storage efficiency index, a decrease in energy consumption ratio from 15% to 12%,
a 10% reduction in transaction costs, and a 30% decrease in transaction cycle duration. The research indicates that
an integrated approach supported by real—time sensing, unified semantics, edge—cloud collaboration, and secure
industrial networks can effectively balance energy consumption, efficiency, and safety under multi—constraint
conditions, demonstrating significant potential for widespread adoption.
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