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Detailed Explanation

The Solvent Selection Decision Tree operationalizes green chemistry principles—particularly the 5th

principle (safer solvents and auxiliaries) and the 12th (inherently safer chemistry for accident

prevention)—by embedding multi-attribute decision logic into a visual, stepwise framework. It typically

begins with fundamental functional requirements (e.g., solubility, boiling point, chemical stability), then

progresses to toxicity endpoints (e.g., LD50, mutagenicity, endocrine disruption potential), environmental

fate metrics (e.g., biodegradability, bioaccumulation potential, ozone depletion potential), and finally

process-specific considerations such as energy intensity of recovery, compatibility with equipment

materials, and waste treatment feasibility. Each branch applies predefined thresholds or qualitative rules

(e.g., 'Is the solvent classified as a CMR substance? ? If YES, reject') derived from authoritative

databases like ECHA’s CLP classifications, EPA’s Safer Choice Standard, or the GSK Solvent

Sustainability Guide. The tree is not static; modern implementations integrate quantitative scoring (e.g.,

solvent selection guides using weighted indices like the CHEM21 Solvent Selection Tool or the Pfizer

Solvent Guide) and may be coupled with life cycle inventory data to assess cumulative impacts across

extraction, reaction, separation, and disposal stages. Its primary value lies in early-stage process

development, where solvent choice exerts disproportionate influence on downstream EHS risk, capital

cost, and regulatory approval timelines.

Key Components

# Component

1 Functional Suitability Filters
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# Component

2 Toxicity & Human Health Criteria

3 Environmental Impact Metrics

Applications

# Application

1 Early-stage pharmaceutical process development

2 Biorenewable chemical separation system design

3 Regulatory submission support for REACH/EPA reporting

Related Concepts

# Concept

1 Green Chemistry Principles

2 Life Cycle Assessment (LCA)

3 Process Safety Management (PSM)
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