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About CAS
CAS DATA:

Founded in 1907 as a division of the American _ CAS Registry Numbers®
Chemical Society — Chemical structures and reactions
— Physicochemical properties

Our experts collect, harmonize, organize, and connect the

world’s scientific information — Spectra

— Analytical methods
Our proprietary ontologies, lexicons, and thesauri enable — Toxicological and regulatory data (the GHS)
and accelerate insights — Commercial sources

We develop and license technologies to access our ~ ClobalpatentiandipR S

content — Life sciences

experts who speak

languages




CAS Custom Services>M Core Capabilities

Aligned to your scientific information journey

Content Management:

Internal Data Discovery

Do you know what you know?

Knowledge Management:

Data Design

Your research is generating

Prediction: Al

Al should excite you, not

Data-Enabled Risk

W EDET-LT ) T

Sci-information doesn’t just

Search

Sometimes we all need an

Status & Safety

Taxonomies

Data Migration

Retrieval Augmented
Generation (RAG) Solutions

Toxicology Literature
Review

Don’t waste knowledge and mare data than ever, what o concern you. Make content help innovate, it can also exlra sel of experienced eyes
past investments do about it advances work for you protect your business or additional help
Training Data Sets Responsible Synthesis IP Custom Search
Digitization Substance Registry [Algorithm Development) Design
D in Modeling & Sub s ly Chai -Landacape
omain Modelin . t

Data Extraction G E Custom Al Data Curation e HHEE lup.p yLnam - State of the Art

e —— i - Freedom to Operate
Em— = B - Novelty
Upstance Regulalor
Data Normalization Structure Normalization Al Data Support g 4 - Pre-Patent Examination

- Written Opinions

System Search

Content System Audit

Al-Based Research Area
Assessments

Commercial Sourcing
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External Data Connection

Alternatives Analysis
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Case Study | Increase Reactor Utilization

ldentify new product candidates for under-utilized manufacturing assets

Objectives — Increase asset utilization Outcomes

— Identify potential products for an under-
utilized chemical reactor

— Consider existing raw materials only

Approach
o Identify Raw Materials and o Identify Reaction

Process Constraints Candidates

— Raw materials on-hand — Input substance reactant role

— Allowed solvents, reagents, and — Reaction conditions: temperature and
catalysts pressure

— Process temperature and — Auvailability of additional reactants
pressure

Identified 201 new product
candidates

Provided industry application insight
Asset utilization increased

Identify Product
Candidates

Sustainability: regulatory and transportation

Synthetic Pathways: reactions, yields, aromaticity, atoms

Physical Properties: LogP, temp, solubility, molecule size

— Commercial: availability, supplier count, and market price

— IPC: indicator of industry application
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CHEMICAL SUPPLY CHAIN MAPPING

Approach and recent work
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Supply chain impact analysis

Commodity price changes: material and product cost impacts
Material sourcing: natural, synthetic, greener production pathways

Models

Develop Predicting financial impacts of pricing changes from commodities / raw materials
Tracking origination of ingredients

Understand Purchased materials and volumes

Preparation steps for purchased materials
Reactions, reagents, raw materials

Provide ‘Map’ tracing purchased materials back to a commodity or raw materials
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Supply chain mapping capabilities

CAS Content

— Raw material

+ Primary application ) Collection™ (+ Tracing materials to )

* HTS Schedules : sources b _

« Additional * CAS patent curation « Reactions « Critical minerals
opportunities * CAS REGISTRY® « Industrial processes * Petroleum-based

« Botanical-based
 Renewable sourcing
Intelligent « HTS predictions

\ / Intermediates \ /
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Interpreting the pathway

Raw Material Step 1 Intermediate Step 2 Intermediate Final Product

Raw Material 1 | Cnitical
; Intermediate 1

Critical
Intermediate 3

Raw Material 2

Final Product

Raw Material 3

Critical
Intermediate 4

Critical
Intermediate 2

Raw Material 4
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Raw Material Flows to Final Products

The Path to PTFE

Raw Material
Chlorine
\
\
\
\
\
\
I\.
Fluorspar \

Matural gas

Oxygen /

Sulfur

Direct to Intermediate Step

9 © 2025 American Chemical Society.

Siep 1 Intermediate

Sulfur dioxide

Step 2 Intermediate

Methane

Sulfuric acid

All rights reserved.

Step 3 Intermediate

Hydrogen Fluorid:

Trichloromethane

Step 4 Infermediate

Step 5 Intermediate

Tetrafluoroethylene

Chigrodiflucrometr

Final Product

Polytetrafluoroethylene
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Production and applications

' Raw Material Flows to Final Products

The Pah o FIFE
Raw Malerial Slep 1 Infermediate Siep 2 imemeedial Ehep Yielermadale Fiap 4 ipomediale

Chiring |

Hishans

Fluarspat |

Siap 5§ Intemedats

Fingi Froduct

Terafucmethglese

Sultaric aod

Drect tn imtermediate Step
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Agpplication

Bearings

Seals and gaskets

Binders

Fillers

Textiles and protective clothing
Pipes and tubes

Medical goods and implants
Lubricants

Electric insulators
Fire-resistance & fireproofing
Electrodes

Filters and membranes

Coating materials
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Raw Material Flows to Final Products

The Path to PTFE

Raw Material Step 1 Intermediate Step 2 Intermediate Step 3 Int
Chlorine
Hydrochlorination or
substitution chlorination
Methane Hydrogen F\uoridel
Fluorspar \
Critical minerall \
China
Ant
Natural gas Sulfur dioxide
Oxygen
Trichloromethane
Sulfuric acid P
Sulfur
AN /
Direct to Intermediate Step .
11 © 2025 American Chemical Society. All rights reserved.

ermediate Step 4 Intermediate

imony pentahalides

Pyrolysis

Chiorodifiuorometh;

Step 5 Intermediate

Polymerization
Tetraflucroethylens

Final Product

Polytetraflusroethylene

Persulfate or
peroxide
KMnO4

Manufacturers

3M

Daikin Industries
Dongyue Group
Chemours
Sinochem

Solvay

AGC Chemicals
HaloPolymer
Gujarat Flurorchemicals
Toray Fluorofibers
Lenzing Plastics
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PFAS in the supply chain

OECD’s PFAS classifications

Is PFAS by OECD

Chemical Name CAS RN Classification -
Definition
Chlorodifluoromethane 75-45-6 ) Noted Exception
Intermediate
f"{a:g i'v'!?a,zerial Flows to Final Products
Polytetrafluoroethane 9002-84-0  Final Product Yes o i e o S i Sisimam Pt

Cwiznng

Mamana |

PFASs are defined as fluorinated substances that contain at least one fully fluorinated .

methyl or methylene carbon atom (without any H/CI/Br/l atom attached to it), i.e. with a //’,’f‘"‘ —
few noted exceptions, any chemical with at least a perfluorinated methyl group (-=CF3) or a b \

perfluorinated methylene group (-CF2-) is a PFAS. /

Trcnisromenane
Sutfonc sod

Doect to insermediate Sieg
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HTS MAPPING

|dentifying chemicals corresponding to tariff codes

© 2025 American Chemical Society. All rights reserved. C A S
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HTS Mapping Example

Many substances may be assigned the same tariff code

2929.90.50

US Harmonized Tariff Schedule

[0 3=

N, N-Dialkyl (methyl, ethyl,n-propyl or
isopropyl) phosphoramidic dihalides:

15 N,N-Di melhylphnsphnram idic
dichloride....

18 Other... TR

20 Dialkyl {melhyl eth‘yl n-pmp}.rl or

isopropyl)-N, N-dialkyl (methyl, ethyl n-pmpyl
or isopropyl) phosphoramidates.... wrinins

297-07-9
848216-03-7
676340-60-6
122081-90-7
845216-03-7
62659-15-0
845216-06-8
845216-07-9
676340-60-6
845216-06-5
50272-62-1
845216-08-0
122081-90-7
845216-07-9
845216-08-0
170275-456-4
2404-03-7
03279-98-4

Example CAS RNs
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ALTERNATIVES ANALYSIS

|ldentifying candidate substitutes to replace chemicals of concern

D¢
CAS
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Alternatives analysis

— Alternatives identification

— Select incumbent substances for replacement, or

— Begin with a known incumbent substance

— Outcome: List of potential candidate substitutes for further
downselection and testing

&%
CAS#
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Alternatives analysis

Discovery of uses

Use /

Substance ES Context
Property
as Fire Class B fire
retardant suppressant
17 © 2025 American Chemical Society. All rights reserved.

Flame retardant

Use/Property Context
Substance E& Use/Property in Context
Use/Property Context
Surfactant Class B fire

Jet fuel fire

A division of the
American Chemical Society



Proximity network analysis

CAS Indexing

Patent

Substance

Substance

Substance

Substance

as

Use /Prop

Use /Prop

Use /Prop

Use /Prop

in

Context

Context

Context

Context

Patent

Patent

Patent

Patent

Ildentify most relevant CAS substances as alternates
— Has the most of the same or closely related properties (impact modifier vs. toughening agent)

— Correlate on needed properties over known use

18 © 2025 American Chemical Society. All rights reserved.

Use /Prop

A

Substance

\ 4

Use /Prop

CAS™

t
American Chemical Society

Use /Prop

Context

Context

Use /Prop
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Proximity network analysis

Substance CAS indexed patents
C

Substance

Substance Multiple uses / properties
A in Multiple Contexts B

Substance

D

Identify most relevant CAS substances as alternates
— Has the most of the same or closely related properties (impact modifier vs. toughening agent)
— Correlate on needed properties over known use
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Thank you

Trent Zirkle Molly Strausbaugh
Principal Solutions Consultant Director, Content Operations
919.880.1171 614.447.3761
tzirkle@cas.org mstrausbaugh@cas.org

Booth 109
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