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Case Sharing --
Wastewater Ammonia Nitrogen
Reduction
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Why Controlling WW NH3-N?

1. Water body eutrophication
2. Water pipeline and equipment clogging

3.Increase chlorine usage in industrial water
preparation

4., Corrosive to copper

Why So Much WW NH3-N?

1.Costs
2. Education
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Case Sharing --
False Positives on Restricted
Substances
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o-Toluidine, cas no. 95-53-4
NH»> NH-

CHs

o-Toluidine N m-Toluidine

Restricted arylamine Not restricted arylamine

Social Pressure > Technical Argument
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2-Naphthylamine, cas no. 91-59-8

SO3zH

NH> NH>

>
Reduction

De-sulfonation

Tobias aci 2-naphthylamine

Not restricted Restricted amine

Social Pressure >

Technical Argument
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Regulations and Restrictions
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Ecolabels for Textiles
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Oeko-Tex The Organic Content 2002
Standard 100 Standard (OCS)
EU environmental
symbol (EU flower) GOTS 2006
bluesign ZDHC RZ%DE‘FE 2011
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RSL by Supply Chain

Restricted substance List in finished products
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The ZDHC Foundation &
Roadmap to Zero
Programme

How collective action can
transform an industry

Source: https://www.roadmaptozero.com/ Eve,ugh(?
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ZDHC Contributors (as of March 2021)

29 Brands
and retallers @® 27 Laboratories,
certifiers, technology
35 Garment providers
makers, Q ZDH C
dye-houses, |
tanneries 19 Academia,

Research institutes,
NGOs

48 Chemical O
manufacturers

- Source: https://www.roadmaptozero.com/ Eve,ugh(?

Chemical



A holistic approach
to Sustainable Chemical Management
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ZDHC Impact Report
Nov 2019

% of facilities with non-detections per analyte group

98,29% 98,39% 98,41%

98,35%

97,17%
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Halogenated Organoti tho- PFCs
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Chlorotuluenes
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Source: https://www.roadmaptozero.com/ Eve,“gh(?
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Safer Chemistry Innovation in the Textile
and Apparel

Safer Chemistry Innovation Areas and Sub-Areas
Source: Safer Made, 2018

NEW NEW SAFER WATERLESS FIBER SUPPLY CHAIN
MATERIALS CHEMISTRIES PROCESSING RECYCLING INFORMATION
MANAGEMENT
Synthetic Safer Finishing Waterless Cotton SYSTEMS
Fibers Chemistries Dyeing
Processes Polyester Chemicals
Cellulosic Bio Based Management
Fibers Dyes Waterless Blends Information
Finishin
Leather Processgs Nylon TR

Alternatives

Traceability
Systems

Source: https://www.safermade.net/textile-report ®
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Restriction of Hazardous Substance
{ROHS)

Restricted substances in electrical and electronic
products in the EU market
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Governmental Regulation

HMECHA

-----------------------

LEGISLATION CONSULTATIONS INFORMATION ON CHEMICAL
About Us R EAC H

We, together with our partners, work for the safe use of chemicals.
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SUSTAINABLE ™ &
DEVELOPMENT \J %’ ALS

ZERO GOOD HEALTH
HUNGER AND WELL-BEING

/e

DECENT WORK AND INDUSTRY, INNOVATION
ECONOMIC GROWTH AND INFRASTRUCTURE

NO
POVERTY

Tl

AFFORDABLE AND
CLEAN ENERGY

QUALITY
EDUCATION

|

1 0 REDUCED
INEQUALITIES

GENDER
EQUALITY
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CLEAN WATER
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13 CLIMATE 15 LIFE 1 6 PEACE, JUSTICE
ACTION ON LAND AND STRONG
INSTITUTIONS

1 LIFE
BELOW WATER

Source: https://green.nttu.edu.tw/p/412-1048-10039.php?Lang=zh-tw  Chemical



International Benchmarks--
DSM on ChemScore
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{,’chemsec
CHEMSCORE s d DSM

Cherlggggrr? 2020 Best Performer
71 among largest 35
el N B grade
7 s, (29/48)
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Controversies

Safer Chemicals

@ osw
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Average Score

est Practice

Management &
Transparency
_— ©
20 Source: https://chemscore.chemsec.org/ oot



2020 ChemScore —Highest Score

Lo LYY

* Full marks in "Development of Safer Chemicals"
 GreenScreen® in the past five years
* No high-concern substances by 2025

O

Everligh
21 Source: https://chemscore.chemsec.org/ ‘éire'r?.i:al



Helps Needed
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The Holy Grail of Green Chemistry

Safety

y
/

Source: https://www.beyondbenign.org/webinar/green-chemistry-inventing-a-circular-economy/ @
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The Holy Gralil of Green Chemistry

Commercial

Chemical Products
90%7T Opportunities

Source: https://www.beyondbenign.org/webinar/green-chemistry-inventing-a-circular-economy/ @
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Chemical Community Needs

* Beyond “GC 12 Principles”
» Better theoretical frameworks and practical tools

» Breakthroughs in researches and industrial
practices

» Chemistry education redesign
» Talent attraction
« Saving the world by reinventing chemistry
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My Wish

A world-class Green Chemistry Center in Taiwan

Forerunners fo Green Chemistry & Number of Global
Institutions with Green Chemistry Academic Programs

45 https://www.acs.org/content/acs/en/greenchemistry/students-educators/academicprograms.html
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My Wish




Take-aways from this talk

* Building A world-class Green Chemistry Center in Taiwan

« Better theoretical framework and practical tools needed
— Breakthroughs in researches and industrial practices
— Chemistry education redesign
— Talent attraction
— Saving the world

e Supporting evidences
— Industrial practices
— Social expectations
— Government regulations
— International benchmarks
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