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(Green Supply ChainManagement, GSCM)

Å ̘ ̘
Ǎ Ǎ

̘ ̘ ̘ Ǎ Ǎ
Ǎ

Ǎ ̙

Ǎ

Å

Å ǉ Ǌ

Å ̘ Ǜ
-

http://spotlight.businesstoday.com.tw/Green/8

Ǜ
-

http://ebooks.lib.ntu.edu.tw/1_file/moeaidb/013284/20041011_4.pdf

Ǜ

http://cmr.ba.ouhk.edu.hk/cmr/webjournal/v12n2/CMR190C07.pdf
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Å ̘
Ǎ
Ǎ ̘

CSR Ǜ
https://www.sfb.gov.tw/ch/home.jsp?id=888&parentpath=0,8,882

/

/

ǐ

(Corporate Social Responsibility CSR)

CSR

Ῥ
῭
΅ ̘
`
ῲ
ῳ
ῴ
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Å Ǎ 2012 ̣

̤Ǎ ̣ ̤Ǎ ESG

̣ ̤ Ǎ

Ǎ ̘ Ǎ

̣ ̤ ̙
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/ / 

12 Ǎ ̙
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̌ ̙
̌ ̙
̌ ̙

(KPI)

/ 

(1) ̙(1 / )

(2) ESG ̙(2 / )

(3) ̙(1 / )

(4) ̙(1 / )

(5) (DNV.GL) ̙(1 / )

(6) ̙(1 / )
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PolyurethaneReactive,PUR
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Å 1999 ̣ ̤Ǎ Ǎ ̘
Ǎ 1/2 Ǎ

Ǎ COD

Everzol®  ED

Everzol®  ED

COD

- (2/3)
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(Light Stabilizer)

Å Ǎ

Å ̣ ̤
̣ ̤Ǎ ̘
̘ Ǎ

Ǎ

Å 2018 Ǎ 6,400

VOCs ̙

Å ǉTaiwan Chemical

IndustryAssociation,TCIAǊ2018 ̙

UV-light

( ̘ ̘ )

Å

Å

Å

Å

Å
Ǜ

- (3/3)
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Ǎ ̤̙

Å ISO 14001 ISO 45001 

Ǎ ̘ Ǎ
Ǎ ̙

Å IECQ QC080000 HSPM Ǎ
̙

Å2015 bluesign® system partner Ǎ ZDHC 

Ǎ Ǎ 100%

(ZDHC MRSL) Ǎ Ǎ
Ǎ ̣

̤ ̙
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Å ( 2021 2 )

194 396

(bluesign® )

767

(ZDHC)

687

INDITEX (ZARA, GAP, Bershkaé)
43

CHEM -IQ

:

RoHS : (Restriction of Hazardous Substances) 100% 

WEEE : (waste electric and electronic equipment )100% 

SVHCs : ( Substance of Very High Concern )99%

:

ZDHC MRSL : (Zero Discharge of Hazardous Chemicals) 99%

REACH : ̘ ̘ ̘ ̤ (Registration, Evaluation, Authorization, and 

Restriction of Chemicals) 17 :100%

Å 100%
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Å (Hazard Communication)

̘ (REACH CLP)̘

(GHS) ̙ Ǎ ̘ ̘ ̘ ̘
Ǎ ̙ Ǎ Ǎ
̙

1,214
2020

1,374
2019

1,195
2018
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Å (TCE100) 
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Ǎ

Ƅ (2)

2014

Inditex

Ǎ
bluesign® Ǎ

bluesign® system
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2013

2015

2016

ZDHC

Ǎ 2020

Ǎ

Ǎ
2017

2015

Ǎ
2017

Ǎ ̣
̘ ̘ ̤

2019

2020
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(Green Chemistry)

Å Ǎ
Ǎ Ǎ

Ǎ ̙

Å Ǎ ̙
Ǎ Ǎ Ǎ

Ǎ Ǎ
Ǎ ̙
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(Green Chemistry)

BAt( )=220/(173+69+36.5X2)=69.8%

BA ( )=220/(173+69x1.05+36.5x2.5)=65.3%

BAt VS BA=

NH2HO3S + NaNO2 + 2HCl N2
+Cl-HO3S + NaCl + 2H2O

173.19 69.00 2x36.5 220.63 58.44 2x18
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(Green Chemistry)

HO3S-phenyl-NO2­HO3S-phenyl-NH2

Na2S (BAt=49.2%)

4Ar-NO2+6Na2S+7H2O­4Ar -NH2+3Na2S2O3+6NaOH

Fe/HCl (BAt=49.9%)

4Ar-NO2+9Fe+4H2O­4Ar -NH2 + 3Fe3O4

H2/pd (BAt=82.7%)

Ar -NO2+3H2­Ar -NH2+2H2O
40
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12

Å 21

1998 Anastas Warner

12 twelve principles of green 

chemistry

ǰ

Dr. Paul Anastas Dr.JohnWarner42



12
(12 Principles of Green Chemistry)

Ǿ1ǿ / Prevent waste

Ǿ2ǿ / Maximize atom economy 

Ǿ3ǿ / Design less hazardous chemical syntheses

Ǿ4ǿ / Design safer chemicals and products 

Ǿ5ǿ / Use safer solvents and reaction conditions

Ǿ6ǿ / Increase energy efficiency

Ǿ7ǿ / Use renewable feedstocks

Ǿ8ǿ / Avoid chemical derivatives

Ǿ9ǿ /  Use catalysts, not stoichiometric reagents

Ǿ10ǿ / Design chemicals and products to degrade after use

Ǿ11ǿ / Analyze in real time to prevent pollution

Ǿ12ǿ / Minimize the potential of accidents

43



12

P: Preventwastes( )

U: Usesafesyntheticmethods( )

C: Catalytic reagents( )

T: Temperature, Pressureambient ( )

I : In-ProcessMonitoring ( )

V: Very few auxiliary substances( )

E: E-factor, maximize feedin product ( )

L: Low toxicity of chemicalproducts ( )

R: Renewablematerials ( )

O: Omit derivatization steps( )

D: Degradablechemicalproducts ( )

Y: Yes,it is safe( )

PRODUCTIVELY
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Å 1991

(B. Trost) ( 1998

) 

Å
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Å ǰ
ǰ

Ǜ
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https://www.tcsb.gov.tw/cp-305-2972-75e5e-1.html45
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(%)

66.4%

2018

(%)

62.5%

(%)

66.3%

2019

2020

2017

Ǎ Paul Anastas John Warner Ǜ
(Maximize Atom Economy )Ǎ

(%)

63.8%

(%)

67.5%

(%)

65.8%

(%)

64.9%

(%)

67.1%
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20211972 1985 1995 2003 2007 2011

1989

Ink -jetting
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-Everjet®

sourceǛKONICA MINOLTA
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É

ǰ

É

ǰ

- Everzol ERC(Eco Resources Consumption) Solution

57



V

V

(2)-

58



(2)-

59



(2)-

É -

60



(3)-

É ð
É

ǰ

É

( ) ǯ
ǰ

É 2005
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É ǯ ǯ 1,000

AA

B B
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2016 2017 2018 2019 2020 ( / )

5,700 5,660 4,820 3,660 4,130 4,800

6,261 3,873 5,216 3,720 3,860 4,600

É 2016 7,000

(3)-
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( )

( )

( )

( ) ( )

( )
( )

( )

+

(4)-

( )

6,000 (-60%)
<350

COD < 320mg/l

7~8

COD 3,500mg/l

2,700 (-60%)
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