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MONDAY, JUNE 18,2018

AT-A-GLANCE

7:15-8:15 a.m. Pavilion Ballroom
Metworking Breakfast
8:15 - 9:30 a.m. Pavilion Ballroom

Keynote by Joe DeSimone, Ph.D., “Digital Sustainability:
How Carbon’s Light Synthesis Can Usher in a New Level
of Societal & Environmental Benefits”

9:30 - 9:45 a.m. Plaza Foyer
Metworking Break

9:45 a.m. - 12:30 p.m.
Concurrent Sessions

Providing guidance for a wide distribution & Atrium Ballroom
implementation of green chemistry to developing
countries brainstorming workshop

Bidirectional communication in the electronics supply Broadway I/l
chain to drive green chemistry

Decision science for real-world chemical selection Broadway AV
Transforming consumer & industrial products by Galleria Morth
material & chemical innovations

Chemistry in water: Following nature’s lead Galleria South
Innovation for bio-based & renewable chemicals Skyline |l

12:30 - 1:30 p.m.
Lunch on own
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1:30 - 2:55 p.m.
Concurrent Sessions

Green chemistry: Environmental justice to social equity  Atrium Ballroom

Bidirectional communication in the electronics supply Broadway 1111
chain to drive green chemistry

Real-world sustainability challenges: Incentives and Broadway AV
barriers to the use of green chemistry in products

Greener design in the pharmaceutical industry: From Galleria Morth
discovery to commercial processes

Achieving sustainable products through maolecular Galleria South
design with reduced toxicity

Industrial applications of green chemistry & engineering  Skyline I
principles

2:55- %15 p.m Plaza Foyer
Networking Break

3:15 - 4:35 p.m.

Concurrent Sessions Continued

4:35 - 4:55 p.m Plaza Foyer
Metworking Break

4:55 - 5:55 p.m.

Concurrent Sessions Continued

6:30 - 8:00 p.m. Skyline 1111
Welcome Reception

11



TUESDAY, JUNE 19,2018

AT-A-GLANCE

7:15 - 8:15 a.m. Pavilion Ballroom
Metworking Breakfast

8:15 - 9:30 a.m. Pavilion Ballroom
Keynote by Don Sadoway, Ph.D., “Electrochemical
Pathways towards Sustainability”

9:30 - 9:45 a.m. Plaza Foyer
Metworking Break

9:45 a.m. — 12:30 p.m.
Concurrent Interactive Discussion Sessions

Implementation strategies for greener chemistry in Atrium Ballroom
products: What are the barriers, opportunities and key
elements for making sustainable consumer goods?

Minimizing ecotoxicity and persistence in chemicals and  Broadway I/l
materials

Building green businesses Broadway AV

Systems chernistry: An introduction to systems thinking  Galleria North
in green chemistry education, research and innovation

Metrics: Advances and limitations in determining the Galleria South
greenness of drug manufacturing

Beyond actives: Increasing persenal care product Skyline |
sustainability by holistic design

12:30 - 1:30 p.m.
Lunch on own

12



1:30 - 2:55 p.m.

Concurrent Sessions

Educational initiatives in sustainable pelymers and Atrium Ballroom
materials

Commercial applications of biobased monomers for the  Broadway 1111
polymer industries

Developing products for a more sustainable future Broadway [II/1V

Emerging technologies to enable sustainable organic Galleria North
synthesis: Spedal organic chemistry student session

Supplanting petroleum with renewable carbon Galleria South

Continuous processing: An enabling technology for Skyline |
green chemistry

2:55 - %15 p.m Plaza Foyer
MNetworking Break

3115 -4:35 p.m.

Concurrent Sessions Continued

4:35 — 6:35 p.m Pavilion Ballroom
Poster Session & Reception and Product Showcase

6:30 — B:00 p.m Galleria North
Green chemistry, equity and environmental justice:
Educational resources and research collaboration workshop

6:45 — 9:00 p.m. Atrium Ballroom
ACS GO Industrial Roundtable Poster Reception
Invited only with ticket

7:00 - 9:30 p.m. Broadway I/l
Performing Art of Science Workshop
Pre-registered only with ticket

13



WEDNESDAY, JUNE 20, 2018

AT-A-GLANCE

5:45 a.m. Hotel Lobby
Me=t for Fun Bun/Walk to leave at 6 a.m.

7:15-8:15 a.m. Pavilion Ballroom
Metworking Breakfast

8:15-9:30 a.m. Pavilion Ballroom
Keynote by Julie Zimmerman, Ph.D., “Nourishing the
green chemisTREE"

9:30 - 9:45 a.m. Plaza Foyer
Metworking Break

9:45 a.m. - 12:30 p.m.
Concurrent Sessions

Green chemistry innovations in the classroom: Rapid fire  Atrium Ballroom

ses5ion

Green chemistry and engineering for peptides, oligos Broadway I/1|
and ADCs

Accelerating development of sustainable products and Broadway IV
processes through start-ups and SMEs

Towards safer design strategies: Using toxicology tools Galleria Morth
and concepts with chemistry courses and programs

Innovation chemistry and process development for Galleria South
sustainable small molecule manufacturing

Charting the course to sustainable chemistry in the Skyline |
supply chain workshop: Lessons learned

12:30 - 2:00 p.m.
Lunch om own
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2:00 - 3:25 p.m.
Concurrent Sessions

Green chemistry innovation in the classroom: Rapid fire  Atrium Ballroom
session

Bicenzymatic approaches to solve activity and selectivity  Broadway 1/l
challenges in process development

Accelerating development of sustainable products and Broadway III/IV
processes through start-ups and SMEs

Towards safer design strategies: Using toxicology tools Galleria North
and concepts with chemistry courses and programs

Biocbased chemicals: Beyond drop-in replacements Galleria South

Charting the course to sustainable chemistry in the Skyline |
supply chain workshop: Gaps, challenges and needs

3:25 - 3:45 p.m Plaza Foyer
Metworking Break

3:45 - 5:05 p.m.

Concurrent Sessions Continued

6:15 - 8:15 p.m Hotel Lobby
Green Chemistry on Tap Pub Crawl

Thanks to the GC&E Advisory Committee

CHAIRS MEMEBERS
LACKBURM Paul Anastas
Associate Professo diles Technology Eric Beckman
Group Leader; Head of ainable Materials Bill Carroll
Ris h Group, University of Leads John Frazier

Co-founder of Karacol Limitad Jirm Hutchison

Dravid Leahy
Audrey Moores
Jared Piper
Marty Spitzar
Adelina Voutchkova

JULIE HAACK
Assistant Department Head and Senior
Instructor, Department of Chamistry and
Biochernistry, University of Oregon
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SUBMISSION ROLE: 22nd Annual Green Chemistry & Engineering Conference
CONTROL ID: 2964024

ABSTRACT SYMPOSIUM NAME: Green Chemistry: Environmental Justice to
Social Equity (Oral)

AUTHORS (FIRST NAME, LAST NAME): Pao Kuei Hsiao', Yen-Rui Hsieh®,
Yi-Kuen Liu*, Sung Ching Lin', Yu-Chun Wang?, Yu-kai Lin®, Hung-Te Hsu®
INSTITUTIONS (ALL):

! Environmental protection Administration Executive Yuan, Toxic and Chemical
Substances Bureau, Taipei, Taiwan.

2, Chung Yuan Christian University, College of Engineering, Taipei, Taiwan.

%, University of Taipei, Department of Health and Welfare, Taipei, Taiwan.

TITLE: The Green Chemistry Education and Promotion in Taiwan- Experience from
Taiwan Toxic and Chemical Substances Bureau

ABSTRACT: Toxic and Chemical Substances Bureau (TCSB) under the Taiwan
Environmental Protection Administration has substantially enhanced the quality and
guantity of management of toxic and chemical substances since 2016. TCSB has
being playing an active role on greener chemistry, requiring greener manufactural
processes, education course design and environmental health and safety on campus.
TCSB cooperated with Department of Education on continuing education in green
chemistry education and toxicological disaster prevention trainings in tertiary
institutions to achieve the goals of green chemistry promotion and prevention and
responses to toxicological changes. In 2017, we conducted the assessment for the
implementations and limitations of “12 principles of Green Chemistry” in five
corporations in various industries. These five sustainable manufacturing companies in
Taiwan have devoted to achieve the same goal: efficient and safe production
processes as well as sustainability. Generally, we found the “12 principles of Green
Chemistry” have been well implied in the product design and manufacturing
processes. However, they planed the progress on the life-cycle assessment without
been fully introduced the concepts of these principles implying the insufficiency and
importance of public and environmental education on green chemistry. Meanwhile,
green chemistry courses were summarized and rescheduled

to proceed to make the students comprehend the rules of green chemistry in higher
education. Moreover, activities like green chemistry seminars, toxicological disaster
prevention education and promotion, field trips and demonstrations of emergency
response equipment were simultaneously conducted to educate the public concepts of
environmental protection, safety and social responsibility, the core spirit of TCSB.
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(1) EPA safer choice, Toxic release inventory4g_F/\BH Z4%
EiEE3E © TJ Pepping (EPAZYMNEART /A H])

2 EVALUATING INT
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(2)Section: Providing Guidance for a Wide Distribution & Implementation of Green Chemistry to
Developing Countries Brainstorming Workshop
BizgE © Paul Anastas
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(3) Industrial Applications of Green Chemistry & Engineering Principles
FFF A : Thomas McKeag, Barbara J Henry

Specialized outdoor textile products require
/ BERKELEY CENTER ro oleophobicity and hydrophobicity
GREEN CHEMISTRY

httpy//bege berkeley.edu

RESEARCH EDUCATION OUTREACH

GREENER BCGC

Repellency of water and culs i5
CONSULT ol

treme apg

Durable water repellency (DWR)

W.L. Gore's Challenge for UCB Greener Solutions
7

Design an alternative durable water and oll repellant

gre:tmenl (D:NIb?) for use in rain-shedding outerwear. DWR
commonly based on short chain oly(flu

St poly(fluoroalkyl acrylate)

[
1) Inthe form of a fitm coating or treatment of the synthetic fabric (nylon. potyester, elastane)
2) A modification of the malerial fibers themselves

3) A new process lo Impart water- and oil-repeflency lo synithetic fabncs

Your solution should include
1) A

e proposed oil- waler-repeilant technology. method of treatment for
abrics (nylon, polyest o) with & roud { the '

3) Any suppy

(4) Real-World Sustainability Challenges: Incentives & Barriers to the Use of Green Chemistry in
Products (GC&E 57: Washington State dry cleaning industry profile: Exploring incentives toward
safer cleaning methods )

F#E A+ Myles Perkins

DRY

CLEANING
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(5) Green Chemistry: Environmental Justice to Social Equity
F#5 A : Edward Brush, Grace Lasker

5. P
Annual Green
Chemistry
& Engineering
Conference

#gcande @ACSGCI
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(6) Systems Chemistry: An Introduction to Systems Thinking in Green Chemistry
F &% A+ Jim Hutchison

° ]
Exercise 5: Applying systems thinking to e Gt S  pean o rms deen -
your challenge o ! 5
i

Instructions:

Step 1: Identify a system that you would like to change in your
research, workplace or classroom. Write down the intended
purpose of the system and a revised purpose (if applicable).

Step 2: Work toward developing a concept map that show the
interrelationships between the systems components. To get
started, it might help to identify the following:

Components of the system

Problems to address

Who are the stakeholders? How might they be impacted?
Barriers to implementation

Advantages of changing

Possible solutions.

@
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(7)Keynote : Nourishing the Green ChemisTREE
FE=E A : Julie Zimmerman

s

ity 12

I
i
i

o e e i e
P e et s
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EeETTSSmRmenme

(8) Poster section: P&GHFH Z T 253

N

The Future of Dye Transfer in Laundry: Providing Industry Relevant Insights for
more Sustainable Consumer Practices
Lucy Cotton?, Richard S. Blackburn?, Adam Hayward®

“Sustainable Materials Research Group, School of Design, University of Leeds, Woodhouse Lane, Leeds, 152 91T, UK
BProcter and Gamble, Whitley Rd, Newcastle-upon-Tyne, NE12 9TS, UK

Dye transfer: migrant dye released 1in 10 people would throw a Dye released in wash loads ends up Detergent manufacturers need more

from a textile into the wash solution, garment into landfill after a laundry. n water ways with unknown information about migrant dyes to

re-depositing causing discolouration mishap which increases waste | consequences to the environment be able to target them for removal
1F

] Previous technologies | ‘4;r— : Kinetic studies

Dye Transfer Inhibitor polymers Dye desorption into solution Dye re-adsorption onto cotton

}" ‘[j | = Forms water-insoluble complexes with }
r ,7*7 migrant dye o
L %/« Technology not updated to target i1
T modern dyes, designed for outdated 5
’ direct dyes o
-
Surfactant micelles Wpiroghtic boed g \
- Encapsulate migrant dyes, removing P
them from the bulk solution s
= Below critical micelle concentration, ]
dye transfer worsened on—

Mostly applicable to smaller, azo dyes '

lonic strength

Bleaching agents

* Need to bleach migrant dye quickly,
before re-deposition oceurs

* Some manganese catalysts have

caused severe damage to garments

I

* Dye desorption increases with increased temperature, decreased ionic
strength and increased pH

* Dye re-adsorption increases with increased temperature, increased
ionic strength and decreased pH.

E Full scale findings- temperature vs. time of wash

Model developm;nt |

* Discolouration measured by AE
across different receiver fabrics
L*, a* and b* values considered

; R el - Length of wash is much
more influential on dye
F transfer than temperature
u o of wash
i
: i SEREE * Detergent manufacturers
should work to produce
Campared with real consumer product that delivers full
wash loads, model performs well | benefits in shorter wash

time

Conclusions

Previous technologies i & .

Fion not reduce dye transfer
Qo * Due tolack of knowledge of dyes being used in today's | \
e textiles .

Model wash load methed was developed and validated

against consumer wash loads J
Reactive dyes in particular identified as abundantin NEW
todays consumer garments DIEAGE

Factors such as temperature, pH and ionic strength .
a, affect how much dye is released and adsorbed
""" Time of wash is more important than temperatureto | '~
RIEL

| apenianed 355

|
bt trom model

prevent dye transfer \
Reducing wash time for decreased dye transfer leadsto. £
e

= Spectral library made of known dyes on fibres
= Raman spectra obtained of unknown dyes in model
-+ Used ta identify dyes and functional groups in wash liquor

reduction in energy and water usage :
Reduction in staining through better Iﬂ?’]ing‘ protocols
leads duction in garments discarded in landfill

References
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Specialized outdoor textile products require
oleophobicity and hydrophobicity

N 4 \
L&

W.L. Gore & Associates is G
Use, Product Testing, Meeti
and to Manufacturabiity.

Our Products: -
) o

Do what we say they will do — the first
time and every time

ommitted to: Product Fitness for
ng Our Goal to Remove PFCec

* Adhere to our standards of high quality
and product integrity

* Are derived from a comprehensive

understanding of our customers’ needs

and end-use applications

Repellency of water and o
temperature f

eszantial for mantaining the
r extreme applications

Durable water repellency (DWR) = best act
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