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OUUTLINE

. Rationale behind: Toxins Detection (Origin and Sources)
. Major Water and Solil Pollutants (POISONS)!

. Classical vs Advanced Analytical Techniques (Sensors)

. Technical Aspects and Challenges

. New Applications to Explore: Paper Mills, Central Banks, and
Forensics...Home Land Security.

. Research Impact and Societal Outcomes

. Conclusion (Scenario)

. QA



Challenges

How Technical Limitations Can be used as an Advantage for
New Discoveries in Analytical Chemistry and Instrumentation?

From Classic Analytical Techniques
To Innovative Techniques

From Classic Applications

To Innovative Applications



\COS Principle and Counterfeiting Measurements

Major Water and Soil Pollutants (Common and Emergent)

:  Organic Pollutants
— Pesticides (chlorinated, phosphorus, triazines, etc...)

—Polycyclic Aromatic Hydrocarbons (+ BTEX, etc...)

—Pharmaceutical compounds or Drugs (Emergent)

— Explosives

- Inorganic Pollutants
— Nitrate

— Phosphate

— Chromium (VI) Carcinogen

— Arsenic
—Lead (Pb2+)
— Cyanide...

e S

Intentional and/or

Accidental Pollution

— Poisons
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1. SACQOS Principle and Counterfeiting Measurements

Classical vs Advanced Analytical Techniques

v~ Chromatography (Organic, lons)

o/ Atomic Absorption (Furnace, Flame), Atomic Emission (Plasma)

|. Advantages: Very accurate, reproducible, automated, etc.

2. Disadvantages: Very expensive, continuous maintenance, heavy techniques, not
transportable, impossible field application, high energy consumption, etc...

Unusual Analytical Techniques (Miniaturized)
—  Electrochemical Based-Sensors
—  Spectroscopy-Based Chemical Sensors

— Bio Sensors

Advantages: Robust, in-situ application, Very sensitive, Rapid, Reproducible, Moderate
cost, Less frequent maintenance, Transportable techniques, Easily adaptable for field
application, Wireless connection for data collection and alert launch (sms, e-mail, etc...)

2. Disadvantages: Do not cover all chemicals, but can easily and successfully give a
pollution indicator in case of accidental pollution for example.
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1. ESACOS Principle and Counterfeiting Measurements

Classmal vs Advanced techniques
| - Optical Sensing Applications

- Diffuse Reflectance Spectroscopy (inorganic species by complexation
(color development).

Solid Matrix Room Temperature Phosphorescence (SM-RTP) for organic
species as well as inorganic species after complexation.

| o The SM can be a New Filter paper (cellulose |
based) or an engineered polymer to induce ; singlet
good analyte emissive properties.
Triplet
Intersystem 4 e
crossing
P.J e
d=5mm N Single
Absorpfion /7
: R L v v %/ Phosphorescence
Colored Solid Matrix Optode diameter

' Ghauch et al. (1999) Talanta 48, 385-392.

- Ghauch et al. (2000) Chemosphere 40, 1327-1333.
' Ghauch et al. (2000) Anal. Lett. 33, 709-728.

- Ghauch et al. (2000) Talanta 51, 807-816. .
| Ghauch, A. (2000) Fresen. J. Anal. Chem. 367, 545-550. Dr. Antoine Ghauch | AUB | GCC



ACOS Principle and Counterfeiting Measurements

Aspects / Challenges

....Electrochemical, - TN

{ Optical, \

N\ : :
~ Biological...

O
Interact

O
Emit

O
ombination of optical CO”eCt

d electronic devices

Yielding an Engineered System Treat

Toward ........ Patent, Commercialization
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citation Optical
Fiber

Optical Table

[

Incomplete Set up of the smart sensing device to instantaneously measure
traces of organic compounds in water



1000 pm DIAMETER
ILLUMINATION FIBER

sl nnn oo noo o oo oo oo

/1.0 mm

From the source

e 5

FIBER OPTIC DESIGN FOR SMART SENSING IMAGING SYSTEM

48 fibers
50 um

15 fibers

: 100 pm

47 fibers
S0 LI 1.92
mm

To the CCD detector

Xenon 50 cm 05 METER To include the
Flash . second shutter S2
Lamp ! , A ! 1 to allow emission
greed ‘«—— > to penetrate the
10x60 mm CP 140
FERRULE 60 cm FERRULE
10 mm OD x 60 mm long
SMA 1.2 METER
CONNECTORS

To include the first shutter S1 to /

éavoid the blooming of the detector by
| the queue of the flash lamp after the
“ end of the flash pulse

60 cm

2 sets of 15/16 Optical Fibers of 100 pm
diameter each arranged linearly into two
columns for maximizing sensitivity throughput
into the spectrograph

1000 um DIAMETER CENTER ILLUMINATION
FIBER SURROUNDED BY 31 EACH 100 uM
DIAMETER EMISSION COLLECTION FIBERS

Lamp : Xenon Flash Lamp 15 W

FERRULE

95 Optical Fibers
D =50 pm
: 1.65 mm

31 Optical Fibers

D =100 um 1.0 mm

@ 12mm OD x 60 mm long

g """" I """ I Active area Diameter = 1.34 mm
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On-going Research SACOS connected: Forensic Application (4)
New PEER GRANT (2017-2020)
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4./M@ical Aspects / Challenges
| | Challenges Shutter mstallatlon / Detector Plate Adaptor

Sgwutter Shutter Fixation at the
Adaptation ‘ entrance of the

Spectrograph
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SACOS Principle and Counterfeiting Measurements

Smart Anti-Counterfeiting Optical Sensor
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SACOS Principle and Counterfeiting Measurements

Front Panel (User Interface)
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SACOS Principle and Counterfeiting Measurements

' New Applications to Explore: Home Land Security...Safety
] Finance, Counterfeiting bands, etc...

Non
0% destructive

¥ ' Instantaneous
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SACOS Principle and Counterfeiting Measurements |
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COS Principle and Counterfeiting Measurements

- New Applications to Explore (BANKNOTES)
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COS Principle and Counterfeiting Measurements
New Applications to Explore (BANKNOTES)
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COS Principle and Counterfeiting Measurements
New Applications to Explore (BANKNOTES)
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SACOS Principle and Application to Forensics
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SACOS Principle and Application to Forensics

plications to Explore (BANKNOTES)

5 4 Table-l:Summary-of-select-banknotes-authenticated-by-SACOS-with-unique-spectralfingerprintsq]
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SACOS Principle and Application to Forensics

New Applications to Explore  (BANKNOTES)
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SACOS Principle and Application to Forensics

plications to Explore (BANKNOTES)
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SACOS Principle and Application to Forensics

plications to Explore (BANKNOTES)
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SACOS Principle and Application to Forensics

plications to Explore (BANKNOTES)
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ACOS Principle and Counterfeiting Measurements

New Applications to Explore (Passports) Cedar
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COS Principle and Counterfeiting Measurements

Spectroscopic shifts showing different origin and nature of raw material used
for the fabric of American Visas and Lebanese Passports

New Applications to EX

Dr. Antoine Ghauch | AUB | GCC
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COS Principle and Counterfeiting Measurements

Dowm | DO X@RESE] » 8302 =@ [ven - lﬂenomn.

Detecting Organic Contaminants Using a Spectroscopy-Based Device

ey oo "Through the Planet NI program, we closely collaborated with NI
engineers to precisely define our DAQ device and user interface
development needs. NI also recommended that we work with a
postdoctoral fellow specializing in LabVIEW and NI technology. His
proficiency with the NI platform, along with NI engineer consulting and
S SRR technical support, played an important role in this project.”

- Dr_ Antone Ghaoch, Depavtrminit of Chemistry, Amencan Univesslly of Benst

Figure 1 Imaging System The Challenge:

The Solution:
Combining the benafits of & USB-£251 DAQ device 0nd LAOVIEW 10 deveiop o spactioskopy-based device 10 delecting oegunc
CONMDIMINGNES N SAIUGNTS. OPANTs N iological SAMpes, and desAgNated COMPOUNTS USed N COUMMINNNG PIOCESSSS

Authon(s)

Dr. Ansome Ghauch « Departroent of Chamestry, Amencan Usniversty of Benust
D Al Ammcar - Armancen Untversity of Berut

D¢ David Sediak - Unversty of Calfomia Serkeley

American University of Beirut

Founded n 1804 the Amenican Unversity of Besrul bases s educational phioscptty, standards and

DAOCHORS 0N B16 AMWICaNn Wral orts MOoH Of NONer G3uCEton A WACHING-0anteed I¥sedrch

universty, AUB has appe ly 700 nstructional Saculties and & student body of neady 8000
P'anet Nl mtmmmmmawmmmmmamanmm
e s and d o and alical Benking, lle-long 0. pessonal mlegnty . owic

responsiity. and leadership
Detecting Organic Contaminants and Counterfeited Goods

cfatng, and el estruction Mortonng and controling Such ISSUss 1 a pOorty, 85 they are drecty

Dr. Antoine Ghauch | AUB | GCC



- Validation of the Developed
Technologies under USAID-

PEER Award [-84 (201 2-
2015) then 5-18 (2016-2020)

National
Through Stakeholders

International

Dr. Antoine Ghauch | AUB | GCC



CONTACTS = SEEK FOR INTERNATIONAL PLAYERS IN

THE FIELD OF DEVELOPING NEW SECURITY
FEATURES FOR PRINTING
PEER Year 3 (2015), ... Starting the search for

o stakeholders, industrials and investors
1. 2015: Radece Visit: Workshop # 1 on April 2",

2.  2015: AUB Visit: Preparation of Agreement for Technology Transfer on June 22 (M. Igor
Rakusa and M. Georges Berberi)

3.  2015: USAID and NAS headquarters at Washington DC

4.  2015: Blum Center at UC-Berkeley (May 18)

5.  2015: Radece Visit; Workshop # 2 on October 15t to extend R&D toward additional patents.
6. Invention valuation done by third party upon OGC request.

7. 2016: Search for Additional stakeholders AUB visit on February 22"d by SSP IDENT owner
and CEO (M. Michael Proda and M. Georges Berberi).

8.  2017: Visiting the GWC at Wisconsin and Georgetown University at Washington DC for more
opportunities with industrialists.

9.  2018: Visiting Interpol at LYON-FRANCE

10. 2018: Visiting HORIBA — PARIS / NEW JERSEY

Dr. Antoine Ghauch | AUB | GCC



Research Impact and Societal Outcomes

European / Lebanese Stakehold

Slovenia interests

1- Radece papir group 5
2- National Institute of Chemistry
3- Pulp and Paper Institute

4- National Forensic Labigigry

Workshop and
Scientific Visit 1-3
April, 2015
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Improving the security and fig t

Research Impact and Societal Outcomes

European / Lebanese Stg

.....
r

Slovef

1- Radece papir group

2- National Institute of Chemistry
3- Pulp and Paper Institute

4- National Forensic Laboratory

Central Banks,
EU Police,
Ministries

Dr. Antoine Ghauch | AUB | GCC



Research Impact and Societal Outcomes

European / Lebanese Stakeholders

Workshop on April 2"9, 2015 at
Radece Papir Group Slovenia

Slovenia interests

1- Radece papir group

2- National Institute of Chemistry
3- Pulp and Paper Institute

4- National Forensic Laboratory

VSC6000 USER, Natasa, VSC6000/HS, Serial Number 60717
11:59:52 16/04/2015 Lights=Flood, Lo nqpass VlS Mag=1.51
uto (Integs righ

Imaged width=214.57 mm

VSC6000 USER, Natasa, VSC6000/HS, Serial Number 60717
12:01:08 16/04/2015 Lights=312nm Ultra Violet, Longpass=VIS, M
Brightness=60, Gamma=0n, lmaged wkllh 214.57 mm

e e e e . e e e e e e i . e e i e o o e o o

Dr. Antoine Ghauch | AUB | GCC



Research Impact and Societal Outcomes

European / Lebanese toward international stakeholders

- 31/2009 (100 eur, oftset, UV dye)

- 4138/2010 (200 eur, offset, UV dye)

- 6759/2006 (500 eur, offset, UV dye)

- 2937/2003 (500 eur, offset, UV dye)

- 4018/2007 (20 eur, offset, UV dye)

- 5638/2009 (50 eur, offset)

- 4205/2003 (50 eur, offset)

- 4725/2003 (5 eur, inkjet, UV magenta)

- 2127/2011 (10 eur, inkjet)

- 4634/2007 (20 eur, inkjet)

- 1904/2013 (50 eur, inkjet, UV magenta)

- 7133/2007 (500 eur, inkjet)

- 4214/2005 (100 eur, toner)

- 5164,/2003 (100 eur, toner, UV dye)

- 174/2003 (200 eur, toner, UV dye)
| attached pictures in normal light, UV and transmitted
If you need anything else let me know.
Sincerely,

VSC6000 USER, Natasa, VSC6000/HS, Serial Number 60717
11:59:52 16/04/2015 Lights=Flood, Longpass=VIS, Mag=1.51
Auto Exposure (Integration=69ms, Iris=49%), Brightness=60, Gamma=0ff, Imaged width=214.57 mm

Development of New Dyes | From
Classical to Novel Approach for
Securing Papers/Goods and
Detecting Counterfeiting

New
Horizons

Dr. Antoine Ghauch | AUB | GCC



Research Impact and Societal Outcomes

European / Lebanese toward international stakeholders

700

600

400 -

Non published
results

300 -

200 -

100 - - 1000

550 600 650 700 750

Fake vs Authentic
2015 Results ‘ 200 Euros Banknote

Dr. Antoine Ghauch | AUB | GCC




Research Impact and Societal Outcomes

Non published
results

-
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~
(=] (=]
£
C—

(=]

(a)

Irtensty (x1000)
20 30

(c)
Figure 1. Unique 3D phosphorescence fingerprint of (a) Authentic EUR200 and (b) Fake EUR200 and
unique 2D phosphorescence fingerprint of (c) Authentic EUR200 and (d) Fake EUR200

Improving the security and fighting frauds
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] 2017 Results
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Research Impact and Societal Outcomes

European / Lebanese toward international stakeholders
Non published

400 1 100 250 | results 100
350 | —GBP50A | 90 —Eu(500) 2002A | g9g
300 ——6759/2006 F | 80 200 - ——6759/2006F | 80
(500 Euros) | 44 (500 Euros) 70
250 -
- 60 150 -
200 - - 50
150 - - 40 100 -
- 30
100 -
- 20 50 -
50 - 1o
0 - 0 0 -
>80 630 680 730 580 630 680 730

Fake vs Authentic 500 Euros
Banknote

Dr. Antoine Ghauch | AUB | GCC



AUB Visit, June 22n, 2015

| CONTACTS
| AUB - Visit by Radece Papir Group CEO and MD

Dr. Antoine Ghauch | AUB | GCC



CONTACTS
AUB - Visit by Radece Papir Group CEO and MD
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AUB Visit, June 229, 2015
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Additional Contacts (New Stakeholders)
AUB - Visit by SSP IDent February 22, 2016

SS [)IDENT —

Saving books Banknotes » Products
» News

» References
» Contact
Vouchers » Encyclopedia

assports

Documents RFID

Welcome to SSP IDENT

SSP IDENT GmbH is one of three high security printing centres in Germany licensed to produce banknotes and passports.
The company is also one of the leading travel ticket printers in Europe

Together with our customers, we have been developing individual print and media products for over 140 years.

DE|EN|FR|ES|RU Imprint | Terms | Privacy




/ Additional Contacts (New Stakeholders)

AUB - Visit by SSP IDent February 22, 2016

Chemistry Chairperson

AUB Visit, February 22" ,

SACOS Demonstration

Dr. Antoine Ghauch | AUB | GCC



AUB Visit, February 22n

Additional Contacts (New Stakeholders)
AUB - Visit by SSP IDent February 22, 2016

\

With AUB
Provost/Chancellor

With the
OGC Director



/ Research Impact and Societal Outcomes

Development of New Dyes | From Classical to Novel Approach for Securing
Papers/Goods and Detecting Counterfeiting

CRAIN’'S DETROIT BUSINESS NEWS AWARDS EXTRAS DATA BLOGS/OPINION EVENTS MULTIMEDIA 2

R TOP STORIES v O Grace Hsia: Driven by startup life, giving back

Brand strategy. Advertising. Design. »

MICHIGAN MORNING NEWSLETTER

TAG for Counterfeit shoes, purses, clothing . :
seized from Woodward Avenue shop in happens sachday, T
luxury Goods  poioit =
l Acc ]S
[ Luxury ClotheS  wemmes e
Crime/Courts

Brand strategy.
Advertising.
Design.

]
[ Luxury Shoes

» Learn more

Legitimately good and
worthy products are all

-----------

R

Tracking down counterfeit merchandise, Saving Money,
Improving Control and Enhancing Customs and Police
Border Efficiency pr antine Ghauch | NAS | USAID



No geographic Limitations

Research Impact and Societal Outcomes

Development of New Dyes | From Classical to Novel Approach for Securing
Papers/Goods and Detecting Counterfeiting

i[‘] ﬁ RO WORLD YIDEDS PHOTOS CRICKET MOWVIES AUTO SPORTS LUFESTYLE TECH

Pakistan officially printing fake Indian
currency notes

Eartikeya Shanma Mail Today Mew Delhi, Movember &, 2012 | WPDATED 20:08 IST

Best Craftsvilla Jewelry @
OO0 Avadlable. Losvese Prices Undgue Collection }

TRACKING THE FLOW OF FAKE RUPEES

West Asla & South-East Asla have emerged as new transit points for pushing fake notes into India

[ Uerovgntin Blsentto s - Traditional mMum Mm

through the Indo- | Bangladesh from m ;

Pak border. A Pakistan and have

major portion sohugoied into new ones emerged ?

also comes yidia via How, CHINA y cr

through Indo-Pak | Bangladesh

rad & busroutes | Dproer VOLUME OF FAKE
BANK NOTES

3 e SMUGGLED INTO

fro‘nse;;u?t::g:a INDIA TILL JULY

then smuggied
into india through

N\ " S SHENZHEN

Nepal W = 7] =3 ,—~_~ -
T . ,,
B\ : N, N smcuor.su

SMUGGLING ROUTES
= Fake Indian bank notes produced in » THAILAND
Pakistan
M Distribution outsourced by ISI to the
underworld (D-Company)
M The network includes smugglers, full-
time courlers, tour operators, tourists,
cargo handlers and airline staff of
different countries - MALAYSIA



Research Impact and Societal Outcomes

LEARNING > LEARNING FROM NEWS (iisunisidsnguain s1iuenaninaa) 44 » News » Greater Manchester News » Manchester

Thailand growing source of  Four charged after £2m fake Euros seized from Portland
counterfeit dollars Thistle hotel in Manchester city centre

14at19:47 [ 2.478 viewsd [[J 1 comments }nﬁ 253! 1 0940, 27 December 2014 By Pete Bainbridge
2: JON FERNQUEST ==
c Tweet 9 . . .
ch: g§ Advanced m W e Police swooped on the Portland Street hotel and seized over £2m of counterfeit

Euros, around £50,000 of legitimate Euros, over £100,000 of high-value watches and
two high-value cars.

$7.2 million seizure of counterfeit 100-dollar bills linked to Thai + g
. military officers, largest seizure of fake US bills in Southeast Asia (M Tube Q
|| in decade & biggest-ever in Cambodia.

10

Imitati

oPortugal seizes huge haul of fake euros

Markets | Thu Jan 8, 2015 12:20pm EST Related: CURRENCIES. MAR io 21 February 2013 | Europe
Italy police seize printing presses, 50 mln euros in fake
bi I.I.S Portuguese police say they have made

ROME | BY STEVE SCHERER the largest ever seizure of fake euro m

notes, worth more than 380,000 euros
o o 6 o @ @ (£331,000).

Jan 8 Italian finance police on Thursday seized five sophisticated printing presses used to
forge euro banknetes and a haul of unfinished fake 50-euro bills with a counterfeit value of
more than 50 million eures ($59.3 million)

The 1,901 counterfeit 200-euro
banknotes were seized in an operationin | 200 EYER
the northern city of Oporto, police said in .
a statement.

No geographic L

The seizure of fake banknotes from inside the warehouse of a sewer company south of
Naples is one of Italy's largest in recent years, police said

In the-fisealyear-ended-Se

.
the operation, while finan olice are still working to uncover the distribution hetwork for
DISCOVER

service recovered $157 million i|EREEH

: Folice found large sheets of paper with the 50-euro watermark stashed behind a wood INVESTMENT
b I I I panel, and others in secret drawers built under the pavement. INSIGHTS
.

A 46-year-old foreign man was arrested, police added, but neither his identity nor
his nationality have been revealed.

The counterfeit notes were "of exceptional quality”, officials said.

They are thought to be of a type that has been in circulation for a decade, with
specimens turning up mostly in Spain, Italy, Germany, Bulgaria and Portugal.

This, police said, is the largest batch found so far.

Dr. Antoine Ghauch | AUB | GCC



1 Research Impact and Societal Outcomes

You3 Q

< ' Published on Feb 1, 2014

A Man Producing Counterfeit NEW $100 bills arrested ( LIVE NEWS )

! Dr. Antoine Ghauch | AUB | GCC



No geographic Limitations !

| o 2
400 - 0
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Research Impact and Societal Outcomes
|Fake $100 Bills Eluded -
Detection With Rare Quality

USD100
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% At Dubai Airport

i X (I3 Web of Scienc= X ' f] Antoine Ghaue X ' b

C | @ Secure | httpsy//wwwyoutube.com/watch?v=EjkBWHhBi_8

£ YouTube

Il » <) 042/53

How forged passports are caught in UAE

pu x (3 Web of Scienc: % ' F1] Antoine
C | @ Secure | hitps//www.youtube.com

D3 YouTube

How forged passports are caught in UAE

]

x (I Themo sc

(D)
secuntech

https //WWW youtube comwatéﬁ@V“EkaWHhBl 8 ik

r S
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of the counterfeit
passports are
identified with
this machine

< C &

3 YouTube

passport specimens-

ﬁrem L.every Country a

» » o) 0s0/539

@ Khales| Times SUBSCRIBE 106K
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Agil Ahmad Al Najjar,
consultant document examination center



Step 1

Your pas@rt is checked If the fll‘st lm flcers are
bvaflrsif‘ﬁhe officer at in doubt thed uments are

’ 12 cnr-nnrl hnn officerce

the gm centre at
D“hni airnnrt'c tearminal 1
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|
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© 43475 Ol
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Number of forged documents

detectedint 2016 ke

Fake passports. 65{7 o § https://www.youtube.com/
Altered passp orts: 21 watch?v=EjkBWHhBi_8

Fraud 1mpersonatlon cases. 391
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Research Impact and Societal Outcomes

Development of New Dyes | From Classical to Novel Approach for
Securing Papers/Goods and Detecting Counterfeiting

SOCIETAL OUTCOMES

¥

Sgt. Rick Ishitani, head of the Los
Angeles Police Department Economic
Crimes Unit.

"We notice that several gang members, organized crime and some
terrorist groups are associated with distributing, manufacturing
counterfeit goods. Now all this money is funding other criminal
activities. That's why we're in this.

It's not so much the Rolex, Gucci, the Chanel. They are technically our
victims, but the real mission is to take down criminals."

Dr. Antoine Ghauch | AUB | GCC



Future Development to help improving security features

SCIENTIFIC QUESTIONS

@

Can we develop special dyes for improving security features of

papers? YES | Organic Chemistry

Division at AUB: Dr.
Tarek Ghaddar

R

Interdisciplinary Approach:
Analytical Chemistry Division

M = metal
X =N, CCF;

R =H, COOH
Heterocycle = phenyl, tetrazole, pyrazole, triazole... Hetrocyde |

T LU .
Sy ()/{}/s /ES

Dr. Antoine Ghauch | AUB | GCC



On-going Research SACOS connected: Forensic Application (1)

RTP-Dyes Synthesis

First synthetized crystals just Room Temperature
done on Monday September Phosphorescence of Crystals
29, 2015. upon UV irradiation

Dr. Antoine Ghauch | AUB | GCC



SS-RTP Intensity
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On-going Research SACOS connected: Forensic Application (3)

Shifting the emission toward non visible spectrum
Only seen by SACOS!

Second synthetized crystals, Third generation synthetized
January 2016 or. LRYIRIS, fFeRIHaE 2016




On-going Research SACOS connected: Forensic Application (4)

Shifting the emission toward non visible spectrum

Only seen by SACQOS!

‘ NTe—— i = a—— -
. " < o _ . — -
High Temperature Furnaces with MoSi, heating elements A/l @ + £ A= RE High Temperature Fumace 1800C - ThermConcept essoge (Pl | e |

T max 1500 °C, 1600 °C, 1750 °C and 1800 °C [PEE | viessage -~ @
i = = — B 3 workflow 3 S Mark Unread a“ i)
II «lgnore x Q @ Q @v Q To Manager - IEI @ & %, Q

E Categorize -

]
« Compact bench top furnaces with user-friendly parallel-quided door moving up-wards

- housing with rear-ventilation to ensure low outercasing temperatures ~ Delete | Reply Reply Forward } — | Maove Translate Zoom
. Dou:e walle: :::‘ g:\ th ealr entilatio ;oerbs re s lg P & Junk F Byv |5 Team E-mai = °° 3~ ¥ Followup -~ slate | .
. i igh grade aluminium oxide fibre with low thermal
Insulation made oh g % Delete | Respond Quick Steps ] Move | Tags (] Editing | Zoom |

mass for very fast heating and cooling

* High grade heating el made of Molybd: Disilicide (MoSi;)
mounted in two sides

* Low power rating

'I © You replied to this message on 3/22/2017 2:50 PM.
This message is part of a tracked conversation. Click here to find all related messages or to open the original flagged message.
Extra line breaks in this message were removed.

* Heating elements controlled by thyristors for very precise temperature control, From: Fem Beretien Sent: Wed 3/22/2017 12:27 PM
wear-free and noiseless To: ¥ Antoine Ghauch
2 : —— cc Tarek Ghaddar; | | Zaher Dawy; | | Mariz Mansour; | Muhamad Harajli
* ngh Epeae um'o'mny inside the furnace chamber Subject: RE: High Temperature Furnace 1800C - ThermConcept Germany
e Exhaust pipe in the furnace ceiling =
Accessories: Dear Dr. Ghauch, the Provost discussed the relevant issue with Ms. Mansour & secured the below funds needed to

HNEALS;

Il | purchase the required equipment.
e Automatically driven exhaust flap in the ceiling

o Controlled cooling system to accelerate cooling times

 Protective gas connection, manual or automatic
gassing system

 Semi-gastight housing with silicone sealing

 Control and documentation software

o Softstart switch

For further follow-up, would you pls contact Maria Mansour? Thank you,

From: Muhamad Haraijli

Sent: Thursday, March 16, 2017 8:33 PM

To: Antoine Ghauch <ag23@aub.edu.lb>

Cc: Tarek Ghaddar <tg02@aub.edu.lb>; Zaher Dawy <zd03@aub.edu.lb>; Maria Mansour <mm26@aub.edu.lb>;

Maral Dadourian <md02@aub.edu.lb>
Subject: Re: High Temperature Furnace 1800C - ThermConcept Germany

Technical Data

Dear Antoing,
Model T Ir_rélax Inner dimensions Vbl:me Outer dimensions Pow[kw]er Voltage Weight

jmm] mm] v lkgl
Width x Depth x Height Width x Depth x Height Will discuss with Dr. Dawy and with Ms. Mansour when | am back in Beirut. I am very much in favor of securing the
HTLO1A5 1500 120x90x 120 1 520 x 470 x 680 16 20VIN 75 amount of money you need for purchasing this piece of equipment. We only need to identify the budget source

from which this money can be dispatched.

HTLO1M6 1600 120x90x120 1 520 x 470 x 680 16 230V 1IN 7 Allthe bast
HTL02116 1600 110x120x 150 2 740 x 440 x 630 15 230V 1N 76
HTL 04116 1600 150x 150 x 150 4 740 x 440 x 630 3 230V 1N 83 Mohamed

= On Mar 16, 2017, at 8:25 AM, Antoine Ghauch <ag23@aub.edu.lb> wrote:

>

> Dear Dr. Harajli,

= | am coming back to you based on our recent conversation regarding the possibility of securing funds from your
office (13.8 k$) to purchase a very needed furnace allowing us the synthesis of unigque secure dyes to be used in the
printing of valuable documents.

eneration synthetized "Fourth generation synthetized crystals to
als, February 2016 come soon end 2018
Dr. Antoine Ghauch | AUB | GCC




On-going Research SACOS connected: Forensic Application (4)
New PEER GRANT (2017-2020)

A Research Grade Room Temperature Phosphorimeter

| tools and electronic
devices

3-4 months

Horiba spectrometer and
Princeton Instruments for
ICCD detector

3-4 months

Dr. Antoine Ghauch | AUB | GCC



On-going Research SACOS connected: Forensic Application (4)
New PEER GRANT (2017-2020)

A Research Grade Room Temperature Phosphorimeter

™,

1 sting and calibration Phase
arted last month

3-4 months

First measurements should
be done on selected organic
contaminants such as PAHs

3-4 months

Dr. Antoine Ghauch | AUB | GCC



On-going Research: Environmental application (1)

New PEER GRANT (2017-2020)

Aflame

[ers  prn—— a—

Q4P

Purchase a New ICCD Detector with an —

Electronic Shutter and an HPLC/DAD. Ersctrnariere)

Selection Guide

Made in the USA

Miniaturization of Analytical Equipment
for field measurement.

Improvement of SS-RTP by using
bleached cotton and A4 banknotes
papers as Solid Matrix.

Application of SS-RTP to new molecules
based on the development of innovative
Solid Matrices. Dr. Antoine Ghauch | AUB | GCC



http://www.horiba.com/javasc

Research Vision and Perspectives: Improving Sensitivity of SS-RTP (1)

New Solid Matrix to be tested / Additives? Nano

Bleached Cotton from a paper
making industry.

Nanoparticles as Additives to
enhance SS-RTP?

Cartoon made of the
bleached Cotton.

Solid matrices to be placed in
water serving as OCs
concentrators for direct SS-
RTP measurements.

Banknotes sheets (blank) made of the
cartoon above (100% cotton).

Dr. Antoine Ghauch | AUB | GCC



.»
. owledgments ReNUWIt

Re-Inventing the Nation's Urban Water Infrastructure

Partnerships for Enhanced
Engagement in Research
(PEER) Science

g'me
:‘:":'; FROM THE AMERICAN PEOPLE

I NATIONAL ACADEMY OF SCIENCES

=
i

R

Prof. Dr. David Sedlak (USG Partner, UC-Berkeley) ” tqj
Senior Technician Sinom Ghawi (AUB) ASHA 3533

| Dr. Dalal Najib, Daniel Placht (NAS)

Drs. Anjali Kumar, Callie Raulfs-Wang (USAID ME Senior Advisors)

Dr. Antoine Ghauch | AUB | GCC
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