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Context

The lack of a generalized approach to translate laboratory data into realistic industrial inventories within pLCA leads to limited comparability and a
resource- and time-intensive implementation. To address this gap, the proposed guideline translates laboratory synthesis narratives into scalable industrial
process flowsheets using a phenomena-based approach that integrates process engineering knowledge for unit operation selection, heuristic rules, and
process optimization through scheduling analysis. The framework aims to support robust early-stage assessments within the Safe and Sustainable by
Design (SSbD) framework.

Methodological approach

Guideline from lab protocol to industrial flowsheet
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lllustrative Example

Upscaling octocrylene synthesis to industrial level

Lab synthesis narrative: “To a round-bottom flask equipped with a stirrer and coupled with a condenser, add 2-ethylhexyl cyanoacetate, benzophenone, the
chosen solvent (cyclohexane), and the catalyst (NH,OAc). Stir and reflux (85 — 145 °C), the formed water needs to be removed to drive the equilibrium
towards the product. Monitor until benzophenone concentration ceases to decrease. Cool to RT, wash the crude with water and brine, and dry over
anhydrous MgSO, or Na,SO, . Filter and purify in a distillatory to obtain the final octocrylene.” - Upscaling to industrial production: 750 t/year
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Prepare foundation for data-driven prediction, enabling a guided

upscaling and energy calculation for automated LCI generation
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