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Overview

Advanced Polystyrene Chemistry and Production Technology Training Course is a one-week advanced
programme for polymer chemists, chemical and process engineers, production technologists, quality
specialists and plant leaders. Participants connect styrene feed quality and free-radical polymerisation with
molecular-weight control, heat removal, reactor operation and product performance. The course compares
general-purpose polystyrene, high-impact polystyrene and expandable polystyrene, then follows production
through reaction, morphology development, devolatilisation, extrusion, pelletising, quality control and
troubleshooting. Participants leave with a Polystyrene Production Control File. Agile Leaders Training Center
develops polystyrene-specific chemistry and manufacturing capability.

Who Should Attend

* Polymer chemists and materials specialists

* Chemical, process and production engineers

* Polystyrene plant technologists and operations leaders
* Quality-control and product-development professionals
* Process-safety, environmental and reliability specialists

Participants should understand basic polymer chemistry and process operations. The course is educational
and does not replace technology licensor instructions, site operating procedures, chemical-risk controls or
management of change.

Departments and Industries

The course supports polymerisation, process engineering, operations, product development, quality,
laboratory, reliability, safety and environmental teams in styrenics, plastics, packaging, insulation,
appliances, consumer products and related chemical industries.

Learning Objectives

* Explain free-radical styrene polymerisation and molecular-weight control

» Compare GPPS, HIPS and expandable polystyrene chemistry and production routes
* Relate heat removal, viscosity and residence time to reactor performance

* Interpret rubber grafting, phase inversion and HIPS morphology

* Review devolatilisation, extrusion, pelletising and additive handling

» Connect product tests and defects to process causes

* Structure safe troubleshooting and production improvement
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Course Methodology

The programme uses chemistry briefings, reaction-sequence maps, material balances, grade comparisons,
morphology diagrams, process schematics, quality data and troubleshooting cases. Daily outputs combine
into a Polystyrene Production Control File containing variables, limits, tests, defects, risks and actions.

Day 1: Styrene Chemistry and Polymerisation Control

* Styrene feed quality, inhibitors, storage and preparation

* Free-radical initiation, propagation, transfer and termination
* Temperature, conversion and molecular-weight distribution
* Bulk, solution and suspension polymerisation routes

* Building the chemistry and process-variable map

Day 2: GPPS Production and Reactor Operations

* GPPS properties, grade targets and end-use relationships

+ Continuous reaction stages, viscosity growth and mixing

* Heat generation, removal capacity and runaway prevention
* Residence time, conversion and residual styrene control

* Monitoring reactor performance and product consistency

Day 3: HIPS Rubber Toughening and Morphology

* Polybutadiene dissolution, grafting and reaction sequence

* Phase inversion, agitation and rubber-particle development
* Morphology effects on impact, gloss and processability

* Antioxidants, chain-transfer agents and additive interactions
+ Diagnosing gels, fish-eyes and morphology variation

Day 4: EPS, Finishing and Product Quality

* Expandable-polystyrene bead and suspension principles

* Devolatilisation and removal of residual monomer and solvent

* Extrusion, filtration, pelletising and material handling

* Quality tests for flow, molecular weight, thermal and mechanical properties
* Linking off-specification results to upstream conditions

Day 5: Safety, Emissions, Recycling and Troubleshooting

* Styrene exposure, flammability and polymerisation hazards

* Thermal excursions, emergency response and safe shutdown boundaries
* Volatile emissions, waste streams and environmental controls

* Rework, recycling and recycled-feed quality considerations

* Completing a structured defect and improvement plan
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Practical Outputs

* Styrene polymerisation variable map

* GPPS, HIPS and EPS grade comparison

* HIPS morphology cause-and-effect diagram

* Devolatilisation and finishing control checklist
* Product defect troubleshooting matrix

* Polystyrene production improvement plan

Frequently Asked Questions

Does the course cover all polystyrene grades?

It focuses on the chemistry and production logic of GPPS, HIPS and expandable polystyrene while
recognising that individual licence technologies differ.

Is this a general polymer course?

No. Every day centres on styrene polymerisation, polystyrene grade formation and plant operations.
Does it include HIPS morphology?

Yes. Rubber dissolution, grafting, phase inversion, particle development and related defects are included.
Are process safety and emissions covered?

Yes. Styrene hazards, reaction heat, volatile emissions, waste and shutdown boundaries are integrated.
What is the main workplace output?

Participants complete a Polystyrene Production Control File and improvement plan.




