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RBI: Graduate Research and Education
An Interdisciplinary Research Institute of Georgia Tech
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RBI at a Glance

Serving the Broadening the research mission to advance the use
development  of renewable raw materials in expanding markets
of bio-based

markets: — )
o saokeyiBNLGAY3I 2y UKS FddX f Ny y3IS 2

o [ LISOALE rda&fr)tn%nglltﬁié to help promote and capture the
w C22R 3 QRPOLN

Packagi

N e ?\9',:% 4,6 ¢ 5 INvesting to repurpose core lab facilities for better
o 1 SEEGK s a”gng;rg )yvgh the expanded research focus

w t KFENYFOSdziaOlIf &

© ! dzli 2 Y23 A P&eraging a significant endowment to understand
® 9t SOUN2Y fHa&kcience, build the technology and train future
w ! RJI YOSRleaderS

Materials

Promoting an efficientgompetitive, profitablédioproducts industry
based on forest raw materials
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The eo Place
for Bioproducts Research

Networking Senior executives of lignocellulosics concerns
Expert faculty resources, internationally networked
Exposure Current and future research opportunities
RBI and across Georgia Tech
Opportunities  Intra-industry/crossindustry collaboration

Leverage of RBI endowment research

Grad Students

Mentoring opportunities

Employment candidates
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We turn those ideas
Into reality with
targeted research
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With these RBI Resources:
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Georgla Tech Capablllty

w900full-time instructional faculty

w21,500undergraduate and graduate students

w DNB | $D0miliokirt ayinual research expenditures

wTop 10in research expenditures among universities
without a medical school

Gw. SOl dzasS 27
across Georgia Tech have a port
into the industry, with expertise on cellulose

YR AGa LINY OUAOI f
T Georgia Tech President Bud Petersa

G! YSNA Ol -géalityapXvat& A 3 K
universities funded by states, such as
Georgia Tech, which are wortdass.

T The Economist, February 2015, p.42
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Georgia TechPremier Expertise

W o wl W4 BaRong public universities
“‘?, in the country J.S. News & World Repprt

& wConsistently been named amotite 5 best
undergraduate engineering programs

wRanked as Nol graduateand undergraduate
Industrialengineeringorogram
(24th consecutive No. 1 ranking)

wAll 11 graduate engineering programs
arein U.S. News & World Repddp 10

wNo. 1smartest public college
Busines#nsider Magazine

wRanked9th in Engineering/Technology
and Computer Science by Academic Ranking
of World Universities, 2013
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DSENEAI ¢tSOKQa aA

w ¢S OK ychahge B fJulaniental to the advancement
ofl KS KdzYl'y O2yRAUAZ2YX 2 S gAfft o
the human condition in Georgia, the United States and around the globe
w DS2NHAI ¢SOK gAff RSuhikeysif ofiih€ S G S
215t Century and be leaders in influencing major technological, social
and policy decisions that address critical global challenges.

Strategic 2 S gAff 0S FY2y3 GKS Yipcuded KA I K f

Mission
& Vision

Plan learning institutions in the world o
w DS2NAAI ¢SOK ¢gAff &adzaidl Ay | yR ¢
research

w 2SS gAftf O2yldAydz tfé& SEL}I YR 2 dzNJ
productsand processes, guided by industry priorities

Gow. L8 Aa three¥l@rREg T2 NJ
researchpartnership,educationand impact
that we intend to propagate across campis.
T SteveCross, EVPResearch(GeorgiaTech
9
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w ! LERNIIFE Ayd?2
capabilities within Georgia Tech

w ! FFEOAfAOGlI G2NJ
research institutes

w ! F2NXzy F2NJ O2
throughout the supply chain

G¢KS LyadaAddzis
positionedto assisthe forward- =~
thinking company plan its future -
3dz00S a a ¢
1 RBI Director Normamarsolan _J
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Strategic Biochemicals
Research and Fuels
World-class
graduate
education
i Leadership,
Strategic Business,
Support Policy and

Sustainability

L Qa

Advancing thdioeconomy

- - Operational
Biomaterials Excellence
Professional | connecions

al auSNXQas and

Program networking

Interdisciplinary Testing

RESIEEE Services

Centers

11
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Faculty Leadershlp IN Innovatlon

Our facultymembersare distinguished scientists,
who participate as active leaders in important disciplcentric associations
and win recognition from their peers and scientibiganizations.

w a ZhAER0 awardsto facultymembers w17 Fellow designationsincluding
in recent years including a GunnaXicholson Fellow of the American Association
Gold Medal Winner and &ulbright for the Advancement obcience
Distinguished Chadesignation w ! afléast5 appointmentsto

w16 patentsand270 refereed publications boards councilsand commissions

in past5 years

12
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Strategld?esearch
2015FellowshipAwards

Georgia
Tech

Biorefining

Process Systems Engineering of Novel Mild Chemical Pretreatment Options
of Lignocellulosics
AndreasBommarius& Matthew Realff

Multimode Micro/ Nanoscaldmaging to Enable Enhanced Pulp Washing
AndreiFedorov

Nanocellulosebased BiomimeticChemocatalystdor Conversion
of Furan Compounds to Fuel
Chris Jones

RapidReliable Optical Analysis of CelluloBlnocrystalMorphology/Size
KenSandhag& RobertMoon

MechanocatalyticDepolymerizationof Lignin over KaolirBased Catalysts
CarstenSievers

13
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StrateglcResearch (cont.)
2015FellowshiAwards

Biomaterials

High Performance Barrier Coating Packages from Wasigned Inkjet Printing
Using Cellulose Nanocryst&lolymer Composite
Jerry Qi & Yulin Deng

Protein-Assisted Functional Active Packaging for Safety and Security: The Intersection
of Cellulosic and Fungélydrophobinswith SemiConducting Polymers
Paul Russo & Elg&eichmanis

Tensegritylnspired Microstructures for Cellulose Nanocrystal Composites
in Film and Packaging Applications
Meisha Shofner

Bio-Inspired, UltraStrong BiopolymeBased\Nanocomposites
Karl Jacob & Hami@armestani

High Performance Cellulose Fibers Based on Cellulose Nano Crystals
SatishKumar & Robert Moon

14
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StrateglcResearch (cont.)
2015FellowshiAwards

Operational Excellence

Fiber Orientation in Multiphase Forming Technology
CyrusAidun

Advanced Froth Flotation for the Separation of Wat8oluble and Mildly Hydrophobic
Contaminants from Aqueous Pulps and Slurries
Sven Behrens & Carseredith

Strain Field Mining: The Key to Engineering the Strength and Fracture Touglohess
Paper and Packaging Products
Christopher Muhlstein

Effect on Strain oRepassivatiorand Corrosion Behavior of Duplex Stainless Steels
Pulp and Paper Mill Environments
Preet Singh

15
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Research Capabillities

Bioprocessing

Biorefining Sustainable Manufacturing
A Oxidative, catalytic, enzymatic,

and biological refining
processes

A Business & supply chain
A Manufacturing

) excellence
A Lignocellulose pretreatment A Energy & resource
for biofuels efficiency

A Greenchemistry of
biopolymers including
cellulose hemicellulose, lignin

A SMART Manufacturing
A Corrosion & Reliability

Biotechnology
A Nanomaterial synthesis,

Pulping& Papermaking

A Energysavingtechnologies; characterization, and
membranes; evaporation measurement

A Pulping and bleaching A Polymer synthesis
improvements; recycling A Colloid and surface scienc:

A Corrosion processes amdodels and engineering

16
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Research Capabilities
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Biomaterials
Pulp. Paper — A New nanocelluloseand hemicellulose
— - Renewable b d terial d ti
Packaqging, Tissue v ~oducts ased materials ana propertes
A Paper forming e ute A Fabrication of novel devices and

technologies for Y TR applications- Sensorssolar cells,
advanced products T printed electronicsmedical applications

A Paper physics and A Compositematerials
properties F e

A Advanced
packaging

A Tissueproperties
and product development

Biochemicals

A Biofuel

A Biobased feedstocks

A Ligninbased products
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Major laboratory and facility
upgrades are planned for the
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RBI Laboratory Investment

RBI spending from
2009 to 2015
on newanalytical
andresearchequipment:
$1.7 million

next three years.

RBI provides significant laboratory space
dedicatedto specialized bioproduct®search

18
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Chemical Analysis

A

Paper Physicafknalysis

Machine deposit, evaporator scale A Tests for strength, optical, surface

and product contaminant chemical
characterization; wood, pulping
liquor, pulp and paper chemical
analysis; product defect analysis;
methods development

Instr. Analyses: gas and liquid
chromatography, mass
spectrometry, infrared
spectroscopy, emission
spectroscopy and capillary
electrophoresis

Wet chemistrytitrimetry,
gravimetry

and structural properties
Special services in areas such as
environmental simulations and
accelerated aging

Surface analysis, papeidirection
analysis, electron microscopy
Troubleshootingof packaging, in
collaboration with Chemical
Analysis and Pulpingabs with
environmental chambers for
temperature and humidity
conditions

Members obtaintesting services at a discounted rate.

Pulping, Bleaching
and ChemicaRecovery

A RawMaterials and Pulps: Chip
analysis, pulp quality; computer
controlledhandsheetpress;
simulations; minidigester, shear mixer

A Recovery: Weak BL concentration;
precipitation/ analysis of crystals

A Combustion chemistry:aminar
entrainedflow reactor LEFR) to burn
and analyze small particles (~100
microns) of black liquor, biomass and
other materials; thermegravimetric
analyzer to study gasification and
combustion; gas chromatography

19



Renewable '
Ge‘?rg%'ﬁ Bioproducts )
Institute ‘\ | é

The Evolutlon of RBI

2015
ral RBI
tive Conference

P May 2014
s Endowment;
- August 2013 Institute Redesign

Industry 10Year
July 2003 Review

Mergerwith




