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Briefing Report of Scientific Cooperation
Between France (ltaly, Spain) and Taiwan

Chung-Pai CHANG

Director of Science and Technology Division
Taipei Representative Office in France

September 2019

7MOST RN

Outlines

1. Introduction of the Signed Agreements & Funding
Opportunities

2. 2019 Key Numbers (as of mid-September)
3. 2019 Highlights (as of mid-September)
4. Coming High Level Activities

5. Future Cooperation Strategies
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France-Taiwan Agreement/ MoU
for
Scientific & Technological Cooperation

- CNRS :x B BA £#45s%r (1992)

« Ads ik % 6 £ #5% (2001)

« Inria ik B W % 7 0T A & L5 K P (2002)

« INRA /Cirad x MR ¥R EMARALAREARNERARLSH P <

(2004)

« Inserm ik B B % &+ & B35 AP (2004)
«  Ifremer sk B % 3 B4 5 % Pc (2005)

« BFT ik B4 313 #(2006)

+ ANR kB B 5% $#%(2007)

+ INCa :x 8 B & % & % Pe(2017)

7MoST R

200 Techachogy

Italy, Spain-Taiwan Agreement/ MoU
for
Scientific & Technological Cooperation

* CNR & K H R E£9F%X £ 5§ € (2007)
* SZN £ K# 3 2 8 5 &hor % (2008)
« CSIC ®31 F S5 AT A% 5 €(2006)
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ry of Sconce snd Techaclogy

France-Taiwan Funding Opportunities
(1/2)

ANR-MOST Joint research projects Upto4 ANR funds average 200k€/project
years MOST funds depends on projects
BFT-MOST Joint research projects 2 years BFT funds up to 10k€/year;
« Orchid Program » (mobility) MOST funds depends on projects
Bilateral workshops N/A Depends on projects
CNRS-MOST Joint research projects 2 years CNRS funds up to Sk€/year;
{mobility) MOST funds depends on projects
Inria-MOST Exchange of scientists, 3 years Fund jointly, up to 20k€/year/team
aAssociate Teams students, workshops...
Programs
Inria-MOST Internship for 2t08 Inria funds living allowance/ MOST
« Internship Programs Tawanese students months funds transportaion and registration
fees
4 MOST %88

ry of Scance and Techackogy

France-Taiwan Funding Opportunities
(2/2)

e I N TR

INCa-MOST Research projects on Bor4s INCa funds around
« PLBIO » Cancer biology & science months 600k€/project; MOST funds
depends on projects

Ads-MOST Awarding French and N/A 38200€ in total

«France-Taiwan Scientific Prizes Tawanese collaborators

Research and Practical Training  Grant for research or Sweeks  MOST funds Programs fees,

Program in Taiwan (replaced by  practical internship (Master  during July travel insurance and

GASE Summer Program since and PhD)/ Areas indicated  and August accommodation

2019) by the MOST

HERCULES School European course for PhD 1 month MOST funds About
students and young (February-  NT$200,000 (air-ticket, per-
researchers March) diem...)

Dragon Gate Program Research personnel 2 years MOST funds Up to
training in foreign lab NT$4,000,000/year

Inserm-MOST Exploratory visits, 1 week-3 Depends on projects

workshops, Post-docs months



7/ MOST Hi%88

Minintry of S ane and Techachogy

Italy-Taiwan Funding Opportunities
(Program ______ [Content | ODuraton [ _ Funding |

CNR-MOST Joint Research Projects 2 years Up to
10k€lyear/side
CNR-MOST Bilateral workshops Up to 8k€lyear/side
Research and Practical Grant forresearchor 6 weeks during MOST funds
Training Programin Taiwan practicalinternship July and Programs fees,
(replacedby GASE Summer (Masterand PhD)Y/ August travelinsurance
Programsince 2019) Areas indicated by the and
MOST accommodation
Dragon Gate Program Research personnel 2 years MOST funds Upto
training in foreign lab NT$4,000,000/year
7/MOST Hi%

Munistry of S ence snd Techackogy

Spain-Taiwan Funding Opportunities

Program Content Duration Funding
CSIC-MOST Joint Research 2 years CSIC funds 20,000€
«i-LINK + Programn» (mobility) and joint for2years
workshop MOST may provide
extra allowance
CSIC-MOST Researchinternshipina 2to 6 months 1000€ fromCSIC
«Summer Programfor CSIC institute host lab.
Taiwanese PhD Students» Air ticket from
MOST
Research and Practical Grant for research or 6 weeks during MOST funds
Training Programin Taiwan  practicalinternship July and Programs fees,
(replacedby GASE Summer (Masterand PhD)Y/ August travelinsurance and

Programsince 2019) Areas indicated by the accommodation
MOST

Dragon Gate Program Research personnel 2 years MOST funds Upto
training in foreign lab NT$4,000,000/year
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2019 Key Numbers
(as of mid-September)

On-going/Completed Project: 60 ( 1 HERCULES ~ 2&/ -1+
PE - 1643 ~1Inria - 7CNRS -~ 5Ads - 15ANR - 3CNR ~ 1

INCa~4LIFT-S5GASEEZ £ ) (RfTP/eRfTstEIASH)

Policy & Research Visiting Between Taiwan and France, Italy,
Spain: 128 (% # 2 S A %)

STD Working Visit throughout France, Italy, Spain: 48 (5 & §%
&% E AR @ RGX)

7MOST RIS

200 Techachogy

2019 Highlights
(as of mid-September)

*April2-4: B F R A B FEHANINMERXTREANIT C MY LS 99 & Rdal

FoE® . TRERHAAAS I A RAKHNATE ERAFRY - IFTMERT -
RAEM - AR AZRRAHR

* May 16-19: ¥ % fc 4% ¥ 4#ti4 3FTaiwan Tech Arena (TTA) H&{¥-u¥ a2z &K

FBAREENEERRE (VivaTech) $RE 3 - 338K FHEAVIPE BRck Mt
R E R ST K R AR

September5-7: B K e 2hidh$ FUTH P AS SR AP &35 K R A En0/6 Y 1
SBABEREAR » BRAL PASZE TR - $H UG5S HERENA AR
LS PRE T 5

* September18-22: ¥ X LA RFH —FH4ANIH188 F 28 F LN R AR TR

SF « WATERBPCLAB AL (Ads) RH EH T RAL8 SR RTRE,
FEATARAR

* RASFRSHTAABE 5% (LIFT20) » AmiZACiNe s (35) 25

5 & %% (Epinal) A& FEERMNGEMEEI ST AES » RISGX R
$ RARZABAA

10
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echachogy

Coming High Level Activities

October 30-31: & 4 443608 £ F 4 -3 %m ' Global Science and
Technology Leaders Forum ; » Ko #3538 #3U8R# FHAM £
AERBAREZRS TR - 2HETARERALET (ANR) F &
Thierry DAMERVAL - B B2 ¥ #% 4X & Nakita VODJDANI & ;k #§ & 1 2
#5rc (Ads) #pc KPatrick FLANDRIN - st % » kR ¥ TRTA
Bt are (Inna) AN REA S RAAAFRE 0 W5
SERE AT UREARTR

November 25-28 (TBC): 443535 (%) RN $MA RS SULEEA
EAFRFRARDTERNPNE SRR NN Al G2

11



/MOSTN&N

of Scance and Techaclogy

Future Cooperation Strategies

» Institute-Institute Cooperation ;i A% £: (Al ~ % - £%)

- TalentExchange and Co-cultivation A 4 % % %% (GASE% ;4% -
R rist & - LEAP - LIFT - 3§ sh50 & 5 AM R4 515 #)

« Joint Scientific Research # &1 5% i F &1 % (ho 2% $tinserm % 5451
x4 4)

» Industry-Academia Collaboration # 44 4 (GLORIA-SATT% ¥ 4
#)

/MO

iz

THANKS FOR
YOUR ATTENTION

Chung-Pai CHANG

Service Sciences et Technologies

Bureau de Representation de Taipei France
78, rue de [Université, 75007 Paris

Tél. +33(0)1 44 39 8855

Email. cpchang@most.gov.tw

[@3&1 %]
A PHEIMRHE A R R e R A AR SR PR R
EECE BRE E&l # ﬂ L fE R BPRE TR YA g T Ie
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Meeting agenda

Contact Person (Where | Meeting point | Participant |

11h30 — 13h00 EEI0g)
13h00 -14h00 Presentation

14h00 — 16h00 & Visit incineration facility
of used solvents (ALV)
Visit Recycling &
Solvent Center (RSC)

LR [V Exchange & Conclusion

Michel Funfschilling

Michel Funfschilling /
Emmanuel Lohest
Silvano Melone

Arnaud Mercier /
YAQ Xiaochun/EL

Michel Funfschilling

Restaurant WSH- guests
Waldhaus 2052.7.24
WSH- WSH- MF /SM /LB / guests
2052.7.24 2052.7.24
WSH-site WSH- guests
2052.7.24
WSH- WSH- MF /SM/ LB/ guests
2052.7.24 2052.7.24



VEOLIA EXPERIENCE IN
BASEL SWITZERLAND




Ciba-Geigy

Clariant

1996

: : Ciba SC

Novartis

Pharma Plastic 2004

1999 Auto-Med. Additives Huntsman
S}.ﬂqggf‘“g Generics Coating
Cit:_:a Vision effects CIBA
Animal Health Water & 2009

Phytosanitary

ffgibUSinE‘SS Alimentaﬂ@n paper BASF

treatment

oy a A b



Sites in the Basel area

r-_

'I‘ '
+{) NOVARTIS

- F ‘
7 @ pheinfelden e
#/Righen 'E2lingen (Baden)

e

Mahlin

g - 7
: - Grenzach-Wyhlen hfhelden 3 ] ! :
e &8 L Zeiningen  MUMPIeStein
!&mnrngen - e Eike
’ ; Muttenz X =5 - Maaden

b - ik 'I
’I AL e Prht&ein , :

!

-~ Kiybeck

& =

') NOVARTIS
o -BASF
The Chemical Gompary ﬂ'BASF

The Chemical Company

') NOVARTIS

e W D " . R . T I . T T S W R A W W o



Valorec

Operation and logistics management at 4 sites within a 15km radius of Basel

Facility-Management
v’ Buildings/Infrastructure .
Purchase of raw materials ’ Mai imizati ; ] Industrinl waste
v Maintenance and optimization of industrial management
Installations

v 30000 Vyear new solvents v’ > 4’000 t/year

elc.

Hazardous waste
Primary energy supply incineration and energy
~ 300 GWh/year electr. production

(1/8 self-production)
v 170 GWh/year PClGas

v’ 75°000 t/year liquid
hazardous waste
, - T, el | : 3 v’ 8°000 t/year hazardous
v ~2°000 t/year Fuel oil \ W ' A ' 4
= t By L g - '1 waste pasty, gaseous
: = ' 17 and solid

v’ ~ 500 GWh/year Steam

Water Supply .

v Drinking water ~ 1.5 Mio. %

m3/year / . )

Solvent recycling Treatment of defective air

v' Raw water ~ 35 Mio. m3/year . and gases

PR . . Distillates return

ceoling, feed water, deionizea v 82 mill. .

water...) v '26°000 t/year i Nm&’year

¥ 20 Columns
N
v' 200 Fanks

iy Valarars Carvicrae AR I Camtarmbar Otk O304 0



Experience In The Pharma Market
Novartis, Bayer, BASF & HUNTSMAN

U, NOVARTIS

The Contract

» Location: Basel- Switzerland (3 sites)

* Duration: Renewed for an undefined duration in

January 2014
(started in 2001 and renewed in 2007)

* Turnover: € 179 M (2013)
* Resources: 305 employees

Scope of Activities

* Supply & management of the whole scope of utilities
(electricity, steam, overheated water, compressed air,
cooling water)

« Collection & treatment of industrial waste (hazardous,
recyclable and common waste)

Recycling or incineration of solvents
* Management of the water cycles on site

[ m] COMPETITIVINESS

[@] ENVIRONMENT

[ﬂ] RELIABILITY

* Reduction of cost for Partners by « Carbon Footprint reduction: 20 000 tons of
CO2 saved between 2007 and 2009 thanks

increasing third party business : use of free
capacity to recover solvent or produce steam o

« A 28% savings achieved within the first 7
years & over 15% additional savings during
the 2nd period

* Reduction of cost for Novartis through a
flexible contractual and financial solution

-

Steam production out of waste
incineration process (waste-to-
energy policy)

Substitution of fossil fuel with strong
calerific loaded solvents

= 16 years business continuity

* Daily management of GMP compliance
on several activities

* Successful transfer and integration of
approx. 300 Novartis employees in 2001

» Unique quality of services for a complex
industrial platform

B amsmanll e Ll




Valorec: from an expertise in silos ...

Solvents e e
Ener Regeneration el b L]
gy 9 Incineration JScollection
Water production = Energy production RSC ALV ISED RSMVA*
and distribution on and distributionon3  Schweizerhalle Schweizerhalle 3 sites
3 sites (EVS) sites (EVS)
* Recycling: 20,000 ¢ Incinerationof ¢ Collection, * Incineration of
= Drinking water » Electricity: (280 GWh/a t/year (20 distilling liquid special sorting and special waste
(1,700,000 1/8 produced on site) columns) waste elimination of 30,000 t/year
m3/year) 180 storage tanks (solvents) _r:}%n-sp!ac':ial
* Industrial water (8,000 m3) industria * Production of
iy  Steam (650 000 t/year ' 9
(35 million ( e 70 different * (2incinerators) wase steam and
m3/year) . products 60,000 tiyear electricity
« Demineralized = Hot water preparation (solvents) = Collection,
water * Integrated . sorting of
* Waste water * Chilled water (8 logistics 2?:2;20?3:! special « *Installation
collection and GWhyr) production industrial property of
management . and brine (3.5 GWh/yr) _, GMP relevant wame Valorec
through quality < Incineration of
= GMP relevant Compressed air agreement ¥ foul and
mmlli'ltgh (110 million m3/year) processed air
qua £ 80,000 Mio.
agreement => FDA audit OK £n3,year)

=> FDA audit OK



Utilities in Werk St. Johann (Novartis)

ATl mom o o e s memae A T Cmmbmmallrer AR N1 0

Operation and maintenance of the steam network

Supply of the plant with industrial and drinking
water

Ensuring power supply

Responsible for sewage systems including
emergency dﬂdg;Erﬂeﬁt

Supply of defined buildings with cooling brine and
compressed air

Operation and maintenance of RTO (regenerative
thermal oxidation) process air purification plant



L

Utilities in Werk Klybeck (Novartis, BASF)

Bt e R e g

Production of steam, operation and maintenance of

the steam netwark

Supply of the plant with industrial and drinking water
Ensuring power supply

Responsible for sewage systems including emergency
management

Supply of defined buildings with cooling brine and
compressed air

Operation and maintenance of various plants for hot
water production



Utilities in Werk Schweizerhalle (Novartis, BASF)

Operation and maintenance of the steam network

Supply of the plant with industrial and drinking water

Support and maintenance of industrial water fountains

Ensuring power supply

Responsible for sewage systems including emergency management
Supply of defined buildings with cooling brine and compressed air

¢ 9 9 0 0 0 0

Operation and maintenance of the nitrogen network

i Yalarars Carvieracs AR F Santambar 20 2010 44



Utilities in Werk Stein (Novartis)

e Production of steam, operation and maintenance of
the steam network

e Supply of the plant with industrial and drinking water
e Ensuring power supply

e Responsible for sewage systems including emergency
management

e Operation and maintenance of the waste water pre-
treatment plant

e Operation and maintenance of various installations in
the buildings

Gy Valaree Sarvieee A / Cantambar 208Hh 2010 g



Solvent incineration (Schweizerhalle)

Waste solvent-incineration arrangements (ALV)
and boilers 2

Mixing plant for liquid hazardous

Incineration of liquid hazardous waste

Supply Novartis, BASF, CABB & IPBL with steam
Production of electricity

Disposal of factory air ZALENT

Disposal of factory exhaust gases ZAGENT

P ¢ 9 ° 0 0




All waste management (all sites)

Industry and special waste-disposal services
(ISED)

e Management of waste disposal in demolition and
conversion projects.

e Control of the disposal and recycling of all industrial
waste and hazardous waste at the 4 plants of the
partners (Novartis, BASF and third parties)

Operation of collection points

Advising clients

iy —
=1 T

o e e T
iR AN = WEE A

Fetch and carry of all wastes

* ° 0o 0

Supporting waste disposal in demolition or
modification of buildings



Solvent recycling (Schweizerhalle)

Recycling & Solvent Center (RSC)

Management of
e Logistics for solvents
Dangerous goods and transport

Tank storage for solvents & distillates

L B

Contract distillations for partners and third
parties

Pipe bridges

Engineering

20 distillation columns
200 tanks in 5 tank farms

P ¢ @ 0




Hazardous waste incineration (Klybeck)

Regional special waste-incineration
arrangement (RSMVA)

Production of electricity
Hazardous Waste Management
Logistics

Thermal recovery / disposal

* 9 9 ° 0

Supply plant Klybeck with steam (up to 100%,
seasonal)

Supply of the science park and Stlicki shopping
center with low-temperature waste heat

Y

® Power generation

N APl e s PO o e o v RS F % B B s B il
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Introduction

1 a4

The challenge of the chemical & life science Veolia ID Card
industry

2 5

What bring the recycling of solvents to References & examples of current
the market need? solvent experiences

D
S

Valorec, your VEOLIA solution



1. The challenge of chemical & Life Science
Industry




Faced with the constant pressure of competitiveness
and process efficiency our clients must

* Address economic, social and environmental challenges

e Comply with increasing regulatory burden

* Rethink their business model new production technologies (Innovation)
* Be concentrated on performance and/or high quality levels

* Reduce the impact of their activities on the environment



2. What bring the recycling/purification of
solvents to the market ?




Main Drivers

COMPETITIVENESS PROCESS EFFICIENCY

Reduce Cost/Expenses -
improve profitability

Externalize solvent
management

Increasing production capacity
by externalizing services

Innovation

Invest in innovation / co-
development with a trustful
partner

®
Give priority to the production
thus outsource distillation
B
Trust specialized companies
able to take care of solvents
and other waste streams
®
Guaranty of high-level quality
Tailor made solution taking into
account cross-contamination
®
Flexibility

ENVIRONMENT

Partner with company able to
deal with stringent regulations
&

Tackle environmental issues —
reduce environmental
footprint/waste amount
&

Enhance CSR
@

Develop new business models
in the framework of the circular
economy
[ ]

Traceability
L
Solvent management to avoid
resource scarcity



Veolia BU Activities in Solvent recycling

- 8 sites on 5 countries

American Market
Canada
Chemrec-Cowansville, Québec
®Solvents — 10000 tons

Unites State of America
-Azusa - Ca

®Solvents — 5000 tons
-Henderson-Co
®Solvents - 4000 tons
-Middlesex-OH

®Solvents - 7000 tons
-West Carrolfton- NJ
®Solvents - 7000 tons

* 2018: ~43 KT

| Global Market (2018):
i* =100 KT
1- Number 1 worldwide

European Market
Great Britain
-Garston, Liverpool
®Solvents — 17000 tons

France

-SPR, Chauny

®Solvents — 17000 tons

-Alpes Environnement,Marseilles
®Solvents - 6500 tons

Switzerland
-Valorec, Schweizerhalle
®Solvents — 25000 tons

2018: ~ 60.5 KT

==




4. VALOREC, your VEOLIA solution

@ veoua

’ Quality ofiservice, responsiveness and on-time servicejof our
customers' needs, based on sustainable and innovative commitments.




Core business : distillation from Waste or Products

T R RECLAIM SALES STRATEGIES

Veolla on-site services RECYCLE
oz * Waste is recycled to accepted market specifications
and sold as Veolia product

Used solvent PURIFICATION
¢ Separation of a chemical substance of interest from
| Veolla off-site sarvices foreign or impurities substances

TOLLING
* Waste is recycled to the customer’s specification and
returned for use once again in their process

BENEFICIAL REUSE (TRADING)
e Accept recycled solvents as a product and then sell
the solvent to an audited 3rd party as replacement for
a virgin raw material

Driven by fine Cﬁemjca;'s’ chemical of INTERMEDIARY SYNTHESIS Df Chemicals pTOCESSES
specialties, agrochemicals &
pharmaceuticals ON-SITE RECYCLING

* Install and/or manage and operate recycling
Q Veolia Inde b equipment on-site at the customer’s location



Valorec experiences (product & waste)

Alcohol Ether Esters Ketones | Glycol Ether Glycol Ether |
Ester i
THE; DEE Acetate Acetone : Methox
- & D y propyl
EtOH, MTBE, | (ethyl butyl | MEK, MIBK, | | TomoX2- | 7 etate, butyl
n-Butanol, : : propanol ’
OXYGENATED Dioxane,2 isobutyl, Cyclohexan glycol acetate, ...
Cyclohexanol, | w4 ) THF ropyle one aeeinis, 1 T
IPA, n-Propanol _Prop YI : methoxy-2- i
|su;irr101;:y e,me propanol
W asel acetate, ... / |
| |
Aliphatics Aromatics Paraffinics ‘
HYDRO Hexane, Cyclohexane, Toluene, xylene, isoparaffins ,
CARBONS Heptane, WS ethylbenzene |
petroleum spirit, naphtas, :
isopentane... _
OTHERS Amide: 1-methyl-2-pyrrolidone (NMP), Dimethylformamide (DMF),DMAc, NEP
Amines: TEA, MDEA, DMAPA,...
Rest: Acetonitrile, Ethyl Lactate, bio-based




Additional businesses : one-stop shop

» Sales of recycled solvents
* Supply of fresh solvent, acid, base for pharma/fine chemical process
(50 different products, 28KT/year) on site
* |ogistics and storage of hazardous materials
* Solvent Management Consulting
e On-site valorization of residues (R1) with steam and electricity production

27



Technologies & Process

Azeotropic distillation

Pressure-swing distillation
Single-stage rectification

Multi-stage rectification

Fractional distillation

Extraction

Distillation of thermo-sensitive products
Shortpath 0.1 mbar

Esterification

Remarks :
-all VOCs are injected directly by pipe into the fumace

-Engineering




Process management

Process development in labour
» Material analyses
e« DSC test (Differential scanning calorimetry)
e Lab distillation

e Specification of raw material and distillate

e  Process simulation

 Risk analyze

QOperation prescriptions

e  Training of staff

e Test of distillation

 Cost calculation

 Contract with customer

*  Production




Equipment: High performance installation with large

utilization spectrum

17 industrial columns(up to 60 HETP, SS316)
* 8 continuous columns
* 7 batch columns
* 2 Shortpath

 Various equipment's dedicated to a large solvent
spectrum:

* Columns batch: 40 to 60 plates, operating

range up to 100 mbar and 180°C

Columns flash: operating range up to
0,1 mbar and 350°C

* Vaccuum,atmospheric or pressurised

* |deally from 50M?3 , group synergies for small and
medium volumes

» continuous service 24 hours 365 days per annum




Research and Development

Highly competent R&D Staff

Pharma background (Novartis standard)
Several lab distillation columns

State-of-the —art analytical unit

DSC (Thermic analyse of residu)

Computer simulation Chemcad

Acceptation procedure (MHS,Sample 5L,...)




Infrastructure: An integrated supply chain, including storage

capacity and distribution of new and recycled products

TRANSPORT & LOGISTIC

* Bulk (Truck, Rail way)

* Unloading under Nitrogen

* Dedicated piping (Novartis-BASF)

e Storage capacity 10 000M3-200 Tanks — 5 tank farms

¢ Tank from 10M?3 to 100M3

* Steel, Stainless steel(lnox), enameled

* TFS (CE) No 1013/2006

* an on-site connection to international railroads
including sampling protection for wagons, truck weight
checks and control units,

* logistic department enabling to manage the transport

and the administrative procedures for materials flows

coming from all Europe.



High qualified and certified services

 Valorec ensures the whole of its activities, and in particular the recycling of solvents,
according to certified procedures ISO 9001, ISO 14001 and OHSAS 18001

e Valorec operates in agreement with the very strict rules imposed by the branch of
pharmaceutical industry (Good Manufacturing Practices).

* Valorec is compliant with Swiss SEVESO directives and dangerous goods regulations.
» Highly skilled personel with pharmaceutical and chemical background

» Daily management of GMP relevant on several activities through quality agreement

e REACH solutions
e TFS

* 40+ years know-how in this field




4. Veolia ID Card
and how Veolia creates value for clients

« Creating sustainable value, together » \L

__~" We follow-our clients daily to serve their strategy and
- organisation, to reduce their environmental footprint and to
' create value, together

i Se/ /e |\ TR




Our Vision: Resourcing the World

Delivering waste, water and energy services to the top industry players (Multi sites- Multi skill contract)

GLOBAL FOOTPRINT
To follow you wherever you may need

A REAL INTEGRATION
of Energy, Water and

Waste services

TECH-ORIENTED
Advanced technologies and
digital strategy

2018: €25,12 billion

¢ INNOVATING GROUP
on all of our activities

OPENING NEW MODELS

For partnerships, innovative
business models, etc.

: STRONG REFERENCES

In the Life Science & ! wovrris
chemicals sector == &

Resourcing the world O VEOLIA

e ppr—

AL .4

employing ~168,800 people



2. References & examples of current solvent

experiences

@ veoua




Novartis « Infra »

Pharma Integrated
Utilities Management

U/, NOVARTIS B ™\

» Since 2001, Valorec manages on

15 site all solvent in the API

production site of

4A% ® Schweizerhalle
Destillation of approx. 14 000 metric

| H tans per year

Destillates go back to API-
production (Daily management of
GMP and FDA™ compliance on

several activities)
Switzerland , ,
- Purity >99.9% with 300 ppm H20

. - a t—
Fz Since 2001 Purchasing of >20 000 metrictons o

solvents, acids or bases

Logistics and quality agreement for

all solvents




BASF (ex Ciba)

Dispersions & Resins Integrated

Utilities Management

+ Since 2001, Valorec manages
on site all solvent in the
production site of

@ Schweizerhalle

+ Destillation of shortpath

Dedicated units

Fractionned destillation

Purchasing of metric tons of

solvents, acids or bases

Switzerland and Germany + Logistics and quality agreement

for all solvents

F:I Since 2001 . Purity »99.9% with 300 ppm H20

Purchasing of »5 000 metric tons

of solvents, acids or bases

TFS support with BASF Germany




@ veoua




