ISPAI

Industry Template: Chemicals

(Note: This is not intended to be a comprehensive example for any one industry. Rather, this is to be used as a starting point to define industry
domains, representative knowledge bases within a particular domain, and sample solutions that could be called for by a Consumer. Unsure
where to begin? Start here and expand. Have a better idea? Start there and run with it. Either way, you build it, you own it. We simply make

owning your knowledge possible.)

Here'’s the breakdown for Chemicals, using the same structure of domains, high-impact knowledge bases
(KBs), and multi-domain combinations.

1. Chemicals Domains and Categories of Content
Below are potential domains for Chemicals, with representative categories of content for each domain:
1. Chemical Manufacturing and Processing

o Categories: Chemical Synthesis, Catalysis, Polymerization, Process Optimization, Waste
Reduction.

2. Specialty Chemicals
o Categories: Adhesives, Coatings, Sealants, Water Treatment Chemicals, Food Additives.
3. Petrochemicals

o Categories: Ethylene, Propylene, Benzene, Refining and Cracking, Downstream
Processing.

4. Green Chemistry and Sustainability

o Categories: Biodegradable Materials, Renewable Feedstocks, Green Catalysis, Circular
Economy, Carbon Reduction.

5. Pharmaceuticals and Fine Chemicals

o Categories: Active Pharmaceutical Ingredients (APIs), Drug Synthesis, High-purity
Chemicals, Biopharmaceuticals, Process Chemistry.

6. Polymers and Plastics

o Categories: Thermoplastics, Thermosetting Polymers, Biodegradable Plastics,
Polymerization Techniques, Recycling of Plastics.

7. Industrial Chemicals



10.

11.

12.

13.

14.

15.

o Categories: Bulk Chemicals, Inorganic Compounds, Sulfuric Acid, Ammonia, Nitric Acid.
Agricultural Chemicals

o Categories: Fertilizers, Pesticides, Herbicides, Biopesticides, Agrochemical Formulations.
Chemical Safety and Compliance

o Categories: OSHA Regulations, REACH Compliance, Chemical Handling and Storage,
Workplace Safety, Hazardous Materials.

Chemical Reaction Engineering

o Categories: Kinetics, Reactor Design, Process Simulation, Scale-up Strategies, Heat and
Mass Transfer.

Energy and Chemicals Integration

o Categories: Chemical Feedstocks for Energy Production, Energy Storage Materials,
Hydrogen Production, Carbon Capture and Utilization (CCU).

Innovation and Emerging Technologies in Chemicals

o Categories: Nanomaterials, Advanced Catalysts, Bioplastics, Quantum Chemistry,
Artificial Intelligence in Chemical Design.

Supply Chain and Distribution in Chemicals

o Categories: Logistics Optimization, Raw Material Sourcing, Chemical Distribution
Networks, Inventory Management.

Environmental Impact and Sustainability in Chemicals

o Categories: Emissions Control, Water Treatment in Chemical Manufacturing, Waste
Management, Lifecycle Assessment, Greenhouse Gas Reduction.

Chemical Process Automation and Digitalization

o Categories: Process Control Systems, Automation in Chemical Plants, Internet of Things
(loT) for Chemicals, Digital Twins, Predictive Maintenance.

2. Examples of High-Impact Knowledge Bases for Each Category

Here are five high-impact knowledge base examples for each domain in Chemicals:

Chemical Manufacturing and Processing

1.

2.

3.

Catalysis Optimization for Large-scale Chemical Reactions
Process Optimization for Chemical Synthesis

Reducing Waste in Chemical Production through Process Efficiency



4. Advances in Polymerization Techniques for Industrial Applications

5. Sustainability in Chemical Process Engineering
Specialty Chemicals

1. Formulation of Adhesives for Industrial and Consumer Applications

2. Water Treatment Chemicals for Environmental Protection

3. Innovations in Specialty Coatings for Corrosion Protection

4. Food Additives and Preservatives for Enhanced Shelf Life

5. Sealant Formulations for High-temperature Applications
Petrochemicals

1. Refining Processes for Ethylene and Propylene Production

2. Downstream Processing of Benzene and Derivatives

3. Optimizing Cracking Technologies for Petrochemical Efficiency

4. Feedstock Flexibility in Petrochemical Production

5. Sustainability in Petrochemical Manufacturing
Green Chemistry and Sustainability

1. Renewable Feedstocks for Sustainable Chemical Production

2. Green Catalysis Techniques for Energy-efficient Reactions

3. Circular Economy Approaches in Chemical Manufacturing

4. Carbon Reduction Technologies in the Chemical Industry

5. Biodegradable Materials for Sustainable Packaging
Pharmaceuticals and Fine Chemicals

1. APIs for High-efficiency Drug Synthesis

2. High-purity Chemicals for Pharmaceutical Applications

3. Biopharmaceutical Production and Purification Techniques

4. Process Chemistry for Small Molecule Drug Manufacturing

5. Scalability in Pharmaceutical Fine Chemicals Production

3. Complex Multi-Domain Knowledge Bases and Example CfS



Here are examples of complex multi-domain knowledge bases and corresponding Calls for Solution (CfS)
for Chemicals:

Example 1: Advancing Green Chemistry with Biodegradable Materials, Renewable Feedstocks, and
Green Catalysis

e Domains: Green Chemistry and Sustainability, Chemical Manufacturing and Processing,
Innovation and Emerging Technologies in Chemicals.

¢ Required Knowledge Bases:
1. Biodegradable Materials for Industrial Applications
2. Renewable Feedstocks for Sustainable Chemical Synthesis
3. Green Catalysis for Energy-efficient Chemical Reactions
4. Circular Economy Approaches in Chemical Waste Reduction

e CfS Example: "We are seeking a solution to advance green chemistry with biodegradable
materials, renewable feedstocks, and green catalysis, focusing on sustainability, waste reduction,
and energy efficiency."

Example 2: Optimizing Petrochemical Manufacturing with Process Automation and Digitalization

e Domains: Petrochemicals, Chemical Process Automation and Digitalization, Supply Chain and
Distribution in Chemicals.

e Required Knowledge Bases:
1. Automation Technologies for Petrochemical Production
2. Process Control Systems for Large-scale Chemical Plants
3. Digital Twins and Predictive Maintenance in Chemical Manufacturing
4. Logistics Optimization for Petrochemical Distribution Networks

e CfS Example: "We need a solution to optimize petrochemical manufacturing through process
automation and digitalization, focusing on efficiency, digital transformation, and supply chain
resilience."

Example 3: Enhancing Safety and Compliance in Chemical Manufacturing with Automation,
Monitoring, and Environmental Sustainability

e Domains: Chemical Safety and Compliance, Environmental Impact and Sustainability in
Chemicals, Chemical Process Automation and Digitalization.

e Required Knowledge Bases:
1. Safety Monitoring Systems for Chemical Plants

2. Automation and Process Control for Hazardous Materials Handling



3. Environmental Compliance and Emissions Reduction in Chemical Manufacturing
4. |oT and Digital Monitoring Systems for Workplace Safety

e CfS Example: "We are seeking a solution to enhance safety and compliance in chemical
manufacturing with automation, real-time monitoring, and environmental sustainability,
focusing on worker safety, regulatory compliance, and emissions control."

This breakdown demonstrates how iSPAI’s platform can support the Chemicals sector across key areas
like chemical manufacturing, sustainability, petrochemicals, pharmaceuticals, and process automation,
while addressing challenges in safety, efficiency, and green chemistry.



