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•\•Data cleaning and standardization ensured accuracy and usability, enhancing the quality of the final database.

At Evonik, Process Engineers manually gather information from books and 

online sources to assess material compatibility. To ensure accuracy, a second 

Process Engineer verifies the generated compatibility matrices through a 

second-person verification (2PV) process. This is very time-consuming. 

Project Goal: A dynamic program that automates the generation of Materials 

of Construction Matrices, streamlining compatibility assessments. The 

platform will also ensure security and accessibility, providing detailed records 

of edits, changes, and enhancements for traceability and reliability. 

Project Motivation

• Our team was tasked with extracting data from numerous physical and 

online sources

• Each new source required a unique method of scraping the data. 

Examples of these different methods include:

o Simply copy and pasting tables from a website to Excel

o Writing a Python script to automate form submission to easily extract 

affinity for all chemical and material combinations

o Using AI/online resources to read data from images of graphs

• After compiling all the data on an Excel sheet, we manually analyzed the 

list and made notes of chemicals that looked to be duplicates

• The duplicate chemicals were sent to our corporate partners for them to 

inform us which chemicals needed to be deleted, combined, or left 

separate

Example of a website that we scraped data from

Data Scraping

After many phases we are proud of the work we have done and the final 

product, including:

• Automating a manual, Excel-based process with a full-stack web app

• Improving efficiency, scalability, security, and accessibility

• Resolving data inconsistencies through cleaning and standardization

• Enhancing accuracy of chemical compatibility assessments

• Supporting Evonik’s focus on innovation and sustainability

Conclusion

We have many ideas for future improvements and features that could 

further enhance this project.

• Implement advanced search and filter options for matrix data

• Add support for visualizing chemical-metal interactions with charts or 

heatmaps

• Integrate user feedback features to improve usability and accuracy

• Expand compatibility data sources for broader chemical coverage

• Explore machine learning models to predict unknown compatibilities

• Enhance mobile responsiveness and cross-platform accessibility

Future Work

Initial Development

• Project initially as Excel-based, using scraped data stored in spreadsheets

• Identified limitations in scalability and functionality

• Consulted mentors for feedback and guidance

• Pivoted to a web-based solution with their support

• Migrated raw data to Microsoft SQL Server for:

o Improved data security

o Better scalability

o Enhanced data management and reliability

Updated Solution

After receiving mentor approval, we built a full-stack web app using React for 

the front end and JavaScript/TypeScript for the back end. MySQL handled 

data flow between the front end and our SQL Server database.

• Backend Tehcnologies: JavaScript, TypeScript, MySQL SQL Server 

Management Studio (used for storing data)

Backend

The Evonik Matrix Manager is a web app for creating and managing 

chemical-metal affinity matrices. It includes secure, role-based login, with 

dashboards tailored to user roles—enabling matrix creation, viewing, and, for 

admins, data and access management.

• Frontend Technologies: TypeScript, React, Tailwind CSS, HTML, CSS, 

JavaScript

Frontend
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