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THE MULTI-DIMENSIONAL POLYMERS CHALLENGE

Competing Performance Objectives
Balancing thermal conductivity, flammability and density.

J

Evolving Regulatory Landscape
Adapting to restrictions on chemicals like PFAS.

Sustainability Mandates
Meeting targets for recycled content.

Supply Chain Volatility

Mhnaging disruptions and mitigating rising material costs.



WITH Al YOU CAN

Explore all options - faster

You can’t test everything

High carbon

footprint
Doesn't meet

customer
requirements .

Ingredients too
expensive

Won't
Processes scale up

Parameters

. \ Viable solutions

Ingredients Can'tuse
PFAS

You can explore all options using Al

“In learning this field, we're always
told that while our goals are faster,
better, cheaperwe!'l only ever be
able to get two of the three. With

ML, there is now potential to get all
three”

- Senior R&D Scientist




CUSTOMER CASE STUDIES

SPEEDY STARTER FORMULATIONS AND MORE EFFICIENT TESTING HUNTSMAN

BUILDING SOLUTIONS

« A multinational developer and manufacturer of polyurethanes that are regulated and need to pass stringen
flammability tests before getting market approval.

» Their products cover a wide range of applications with different requirements and allowed ingredients.

Objectives

» Establish an accelerated development
framework.

* Transform a starting formulation into a
formulation capable of passing ASTM-#.

* Reduce the number of large scale fire tests
needed to create a compliant product.

* Deepen materials understandingf'the
complex chemistry involved.




CUSTOMER CASE STUDIES

SPEEDY STARTER FORMULATIONS AND MORE EFFICIENT TESTING

ASTME-84
m
;

The Process

* An Al model to predict structural O
stability, insulation and flammability

properties was developed.

Small Scale Tests

* The formulation team has learned
how to use the model to predict

starter formulations for different First Win

applications by changing the allowed

ingredients and target properties. “In the old workflow, it took a chemist 6 months to
come up with a starter formulation. With the platform,

« A model was created to predict the they can get a starter formulation on day 1"
results of the largscale flammability R&D Technical Manager
tests, based on small scale tests.




CUSTOMER CASE STUDIES

SPEEDY STARTER FORMULATIONS AND MORE EFFICIENT TESTING

The Outcome

The connection between beittoh and largscale

tests is now better understood &wler large scale

tests fail.

ASTM E-84 Flame Spread

Calculated Feature 1

Better
understandingf
what features can be
used to predict flame
spread.

Better Predictions
of whether
formulation will fail
large scale fire test.

Additional Photo Documentation
Test 4 . Panal | Terst £ - Pamel 2 Tesi 4 - Panal 3
- L

ASTM E-84 Fs1 Jll ASTM E-84 SDI

Prediction 1556+/-5  457.53+/-40 ]

Actual 15 450
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How does this work?



Simple Iterative Atiriven Experimentation Workflow

Drag and drop in No-code model
creation captures

your test data g
expertise

I

I

I  DATA Al MODEL

Learn from the results Take strategic

and make the Al smarter experiments to the lab
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Set constraints on
formulations

ccece
.....-
- SEARCH
eeoee@ SPACE
Safe bets

Exploratory
Experiments

Extra information that

reduces number of

experiments needed.

Set target
properties

c CANDIDATES

\ 4

Generate ranked list of
potential experiments

e Predicts properties
e [Estimates uncertainty
of predictions
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Simple Iterative Atiriven Experimentation Workflow

Drag and drop in No-code model
creation captures

your test data g
expertise
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Learn from the results Take strategic

and make the Al smarter experiments to the lab
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EVERYTHING STARTS WITH DATA

But you dont need as much as you think

. Frequency of use cases
Large structured DBMS :
(ELN, SQL) (~5%) :

Large Data Large unstructured Data
(1000+ points) __— (>1000) (~10%)
Typical Excel Dataset
(<100 data) :
Small semstructured
Data(161000 data) (~20%)
Low Data
(0-10 points) '// No data or cold start:%)
Structured Unstructured

Confidential

E (Excel, DBMS) (PDF, Text)
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Al + DATA
Agile bootstrapping approach




MORE RESOURCES ON Al AND PLASTICS

C I T R I N E E E Revolutionizing The Use Of Fire Tests

INFORMATICS

Customer QUNTSMAN Executive Summary
BUILDING SOLLTIONS

INCREASING POLYMER
SUSTAINABILITY USING Al

Contact us to get a copy of the paper info@citrine.io



OUR CUSTOMERS ARE GETTING RESULTS WITH Al TODAY

@ evonit (£¥8) oo Citrine works with...

ARKENA © ALTANA

of the . . :
 PO— top 20 global Specialty Chemicals companies
SAINT-GOBAIN s
brewer'\\\ ) .,fscience B! BRAUN
Q.‘_ SHARING EXPERTISE Of the
lobal Adhesives & Sealants companies

R GRACE 4 topl0 ° P
CAVavs Panasonic

oymthomer = 2 ?gmg global Surfactant companies

CcoRslEk




SUMMARY

Easy Adoption

The Citrine Platform is designed for product experts

Proven Expertise

Our team brings a decade of experience implementing Al in
companies like yours

info@citrine.io
mhermann@citrine.io
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