29/11/2017

YR 7 A

A SRR

Renewable Source

Solvents for Cleaning
Application

RIREEAFTRIEE .. 2K
Tingting Zhang/Steven LI, Solvay Coatis

Nov 24, 2017

S

SOLVAY
asking more fram chemistry®




Main Contents i8R

« Solvay and Coatis Background & /R4E /A ® /4
« Augeo Family Solvents Augeo £ 417
« Renewable source CA]F-AkIE)
« Green and safer choice (¢t 243\ A])
 Applications (FEMNH)
« Cleaner (J&¥H)
« Aircare (ZFiH)
« Comparison Test (Methodologies & Cleaning Efficiency) (& Wk 512 M i
S NEEWARLRFY,
. Q&A

S SOLVAY
asking more from chemistry®






Introduction to Solvay and Coatis

years =
of innovatigge®
and much morgf?

to come.

We are a leading global group in the chemical 139
industry, dedicated to the construction of a sustainable 27,000 € 1 09 Industrial
_ _ Billion in net sales installations
chemistry model. Our products serve diverse markets DS
and a presence

worldwide, from consumer goods to energy, with one in 58 countries
main objective: to improve quality of life, and the
client’s performance.

| —— | ——— | ———

Pro Forma numbers from 2016 including Cytec (not auditable)
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Latin America’s only
producer of Phenol and

Derivatives
is also the number one in

Oxygenated
Solvents

»)
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A LINE OF
SUSTAINABLE SOLVENTS

NVIRONMENTAL RESPONSIBILITY
AND ECONOMIC VIABILITY \

AL SRS _—

AUGEDO is a line of innovative products O U e O
made from renewable sources focused on

sustainability and high performance.

augeo augeo

@ Glycerin-based solvents made in clean plus ACT

Brazil. augeo augeo
A competitive alternative to clean mult A film

petrochemical-based raw materials augeo h M/ 4 augeo
sl 191 ke film HB

@ Performance and high solubility in h\ ,4
various application \ “

Safer for the environment and human
health

ashy oresfirgmie herristiy®
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Augeo Family Solvents (]\Upgeo

Green Solvents
Nexant Rancking

Special Report
Green Solvents: An Ideal

lllll

Solution? e
September 2015

The higher the NSSI
score, the “greener”
the solvent is
considered to be.

-2
augeo

60
Solvent
between 62

that were
analyzed

0 2 4 & 8 0 20 4 6 8 100
Percent B NSS!

tourc_e : Nexant Thinking Special Report Green Solvents: An ldeal ; SOLVAY 7
olution? September 2015
CONICIDENITIAL
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Augeo Family Solvents (]\Upéeo

Green Solvents
Nexant Solvent Sustainability Index

Weighting Parameter Key Objectives

Special Report - Green Solvents:

relative greenness/sustainability of a solvent
product and provides a model that readers could
use to weight solvent alternatives in their
industry according to the performance and
environmental priorities.

15% Reactivity

. 10% Feedstock ‘ Provide bonus for renewable feedstocks

An ldeal Solution? - - _
September 2015 20% Toxicity —) Measure hazard potential for humans and the

environment
Nexant developed the Nexant Solvent Biodegradability Assess ease with which product biodegrades and
() ‘ . . .

Sustainability Index (NSSI) to assess the its potential to bio-accumulate

greenness of a solvent. voc —) Consider VOC regulatory status

There is no standard definition for green “ — Assess whether odor is unpleasant

solvents. 12.5% Fire Hazard — Measure flashpoints and fire safety regulations

=7 for process and consumer safety
This approach provides a good indication of the 12.5% Vapor Pressure [ SRICE SRS EREES SRS ERESONERt
enters the atmosphere
- -

Measure chemical reactivity considering risk of
ozone formation and explosion
Nexant applied weightings to the importance of these
factors, with the end result that fully green solvents (like

water) scored near 100 percent, while less green
alternatives were rated in a sliding scale down to zero.

The NSSI analysis evaluated solvents in these
eight parameters in order to determine the

relative greenness of the solvents studied. The summarizes the results relative to water which is

considered 100 percent green

s SOLVAY
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Augeo Family Solvents

Augeo
Safer Ch O | ce Augeo Clean Multi

Zero oral and inhalation toxicity

7

c H 0 l cE O\Ugeo 3 .<3-dimethyl—l,3—Dioxolane-4-methancl 100-79-8 Sol\.r_entgl

Meets .S, EPA
Safer Product

Standards

epa.gov/saferchoice

SOLVAY
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httpsi//www.epa.gov/saferchoice/learn-about-safer-choice-label
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Application: Cleaner
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Application: Cleaner
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Application: Cleaner

Applications NZFH SR ET
- TA/FIEHS “RBERR
» TVFEiHRg
° NN HSIBIT
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Benefits & Differentials & m St Augeo

« DI RT RIS Clean Plus A
B /3 BRI RIE BT

* (RIEECSTREME

* INERYFr=an

* BFEVOCEN

* (i EIT I
- SHREMRITES oo

s

FFECARBHIEPARTFHERIMRE | RENAUERISHERK

PRESERVING
THE ENVIRONMENT

S SOLVAY
asking more from chemistry®



Application: F&F
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Water Based Cleaner / 7K & ¥

ty of Solvent / ¥ 71 i1 FHHLEE

hoose a Solvent / 4] fil i ¥ 55|

odologies Comparison / M 75 12 /) B 45
hodologies in Lab / S£56 = H 1 77
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What is the Functionality of the solvent ? / 77 QugeO

/R

-

HLE

t?

L
-‘.

ﬁlve nt

. Soil ¥

N Soil

il

@.

\ Soils Roll Up

Solvent | Solvent \

, Soll

supstrate

\ ~
.\::.{

Entropic Swelling

Solubilization /

Entropic Swelling is the typical phenomena in water based cleaners(Eg:Kitchen cleaner)

17
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How to Select a Solvent? / W] I iE 1555 2 augeo

+ Solubility / ¥EfE S
- Solubility parameters / & fi# 5 2%k
- Like dissolves like / FHBUFH %

. Surface Tension / EEk S

« Water Compatibility

« Evaporation rate

ACM
ACP

18

29/11/2017

Surface Tension, lowering abilities of Augeo in water

based solutions (250C)

0 é Weigl;ht Percent So(irlent é £0
ACM Miscible
ACP 3.9

2.7
1.6
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How to Select a Solvent? / QN{A[ i1 ¥ 71 ? @)

SOLSYS

powered by Next Generation

* Solubility Parameters ¥A & & 2%

N\

* Predict if one material will dissolve in another and form a solution. Based on “like dissolves like”. / #H1El
agbgEt
« Specifically, each molecule is given three parameters:

( " : CI) \
N/ - o+ 0-
N4 c o+ —_
....... 0 "'/C‘\'“-A-..._,,_O/ h O™ O

1 6- : :
London interactions Polar interactions interactions
\_ oD (YEfE4E 7)) OP (1 %) OH (&) )

Hydrogen bonding

* These three parameters can be treated as co-ordinates for a point in three dimensions. The nearer two
molecules are in this three dimensional space, the more likely they are to dissolve into each other

19
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How to Select a Solvent? / QN{A[ i1 ¥ 71 ? @)

powered by Next Generation

Mathematical Fit
Physico-chemical Properties BEL#FHE

Intra and Inter Molecular Interaction %7/, % FHAHE
1E/ 77

1. Solubility Evaluation in 36 Solvents:
- Specific concentration 4 R E
- Room temperature &8

Insoluble

2. Building Solubility Surface of the Solute (Polymer/Resin/Oils/Dirties/Etc.) in a tridimensional

graphic: g ey,
> Soluble: inside the volume (0
Partial: on the edge of the volume
Insoluble: outside the volume O
a ‘l"",!! Erolanaage
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Methodologies Comparison / jllizf 5 ;% LEE] augeo

Methodologies MR

18 5 & I./Guideline for method: Choice of soil / substrate and cleaning conditions should be by
agreement between the testing laboratory and those using the data to evaluate cleaning performance
relative to users experience

1) Scrub Washing ¥k Sz5

GB 9985-2000 (¥ A B, g4k

*ASTM D5343-06 (Standard Guide for Evaluating Cleaning Performance of
Ceramic Tile Cleaners)

*ASTM 4488 — 95 (Standard Guide for Testing Cleaning Performance of
Products Intended for Use on Resilient Flooring and Washable Walls)

2) Pendulum Washing #5525
OBT 4348 - 2012

S SOLVAY
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Methodologies Comparison / jllizf 5 ;% LEER augeo

Application [ yu FE* Bathroom ¥4 % %k Hard surface including floor, wall
HIAR 455 B S A 5 AT

Soil composition 75 2H % Fig 1 Table 2

Substrate {4 Ceramic tile &r& Masonite £f-4Efx

Methodology M3 77 i% Scrub washing # ¥R Scrub washing ¥R %

VAR WIRES Reflectometer [ 51X Visual Evaluation/Reflectometer

HAl / E A
* DAEPIAS TR N RV A EAE D9 Ab 78

kron | Calciurnl MRS,
|S1earate| ._S'.earaﬂei Stearate

..

-

; Vege{table shortening &% 33

Pt [Fow] (o | [rse] (3] R B
NS \/ Lard % 33
. o fE43H Vegetable oil 33
o o —= R 7% Carbon black 1

: Table 2

!Bathranm
| Sol

FIG. 1 Bathroom Soill Composition

22 § soLvay
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m.p
Methodologies in Lab / SEBGFiFESEWMiA =  augeo

Application ¥ F i Fl* Kitchen & 575 Kitchen / Industry & 5 5/ 1.
|41 ME

Soil composition Vi35 25 % GB 9985-2000 QBT 4348 - 2012

Substrate F:{fk Ceramic tile & r% Stainless steel 1544

Evaluation ¥4 /7% Visual H il Weight lost Fx &

Soil Application jH¥5HR il &
Scrub Washing #8E: $85E B2 M58 50K T8 € RS &R ; 1508 T Z403/Mif
Pendulum Washing #23t: {550 BT AL HIRE20/M

23
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Augeo Formulation vs. Market Product (Scrub) augeo
Augeo B2 A vs. hEF=& (%)

Reference Formulation J&:Al /5

Composition B4+ %

Surfactants G 0.5-2

7]

MEA 21 i 2.0

Solvents 5 2-6

EDTA - 4Na 0.2

NaOH 50% Min. \l\//lvgrhkétug?:duct Market Product
H20 7K 89.8-95.3

Solvents: Blend of Augeo Clean Multi & Augeo Clean Plus

« Augeo Clean Multi, works more as a coupling agent
« Augeo Clean Plus, excellent in cleaning power

24 Y sowvay
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Augeo Formulation vs. Market Product (Pendulum)
Augeo B2 vs. EFE&S (IBi%k)

Cleaning Efficiency,%

90.0
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20.0

5000 —
4000 B
30.0
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1000

0.0 -

Augeo
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Fragrance Application / =& i augeo
P> Augeo Key Value Drivers & » Applications OF

e VOC Compliant (LVP-VOC), e Fragrance diluent & carrier

e Low Carbon Footprint: 1,64 Kg CO, eq, e Air fresheners

e No inhalation or oral toxicity e Plugin

e Top 6 Green Solvent (Nexant Company) e Reed Difusers

e Mecanical & Aerosol sprays

P CO, Footprint Comparison with Petroleum based Solvents

/4,1 Kg eq CO, -2

augeo Lower Carbon Footprint
Petroleum based solvents replacement
New market for sustainable products

Carbon footprint 60% lower with Augeo Clean Multi
against actual solvents in the air care market

1,6 Kg eq CO,

Petroleum Augeo
\ Solvent /
‘ Q. souwvay
\ asking more from chemistry®
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gk iE s, FHLS 17321286131

www.solvay.com
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