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̡ ̡

̢

̢  

̡

( ̡ ̡ ̡ ̡ ̡ ̡

)  25 

 ISO 11469 I̢SO 11469 2016 

ð (Plastics ð Generic identification 

and marking of plastics products) 

̢

̢

̢ ISO 1043-1 ISO 1043-2 ISO 1043-3 ISO 

1043-4 ̢

̢

ɦ ISO 11469

ɧȲ ISO 11469 4.1.1-2̢  

̢ ɦ

ISO 11469 ɧ

̡ ̡ ̢

̢  
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 4.1.1-2 ISO 11469 ỷЭ Ḙ  

    

(1)
 

ABS Acrylonitrile/butadiene/styrene 
- -

 

PA 6 Polyamide 6 6, 66 

PA 11 Polyamide 11 11, 11 

PA 12 Polyamide 12 12, 12 

PA 66 Polyamide 66 66, 66 

PBT Poly(butylene terephtalate) 
 

PC Polycarbonate  

PE Polyethylene  

PET Poly(ethylene terephtalate) 
 

PMMA Poly(methyl methacrylate)  

POM Polyoxymethylene (polyacetal)  

PP Polypropylene  

PPE Poly(phenylene ether)  

PS Polystyrene  

PS-HI 
"High-Impact" modified 

polystyrene 
 

PUR Polyurethane  

PVC Poly(vinyl chloride)  

SAN Styrene/acrylonitrile 
-

 

(2)
 

GF Glass fibre  

GB Glass spheres  

K Calcium carbonate  

M Mineral  

P Mica  

T Talcum  

WD Wood Powder  

(3)
 

10-29 Halogenated compounds  

30-39 Nitrogen compounds  

40-49 
Organic phosphorous 

compounds 
 

50-59 
Inorganic phosphorus 

compounds 
 

60-69 
Metal oxides, metal hydroxids, 

metal salts  

70-74 Boron and zinc compounds  

75-79 Silica compounds  

80 Graphite  
ISO 11469 ̢  

̢  

(1) ISO 1043 Part 1 

(2) ISO 1043 Part 2 

(3) ISO 1043 Part 4 
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̡  

̢

̢

̢  

̢

̢

 ̢  

̡  

̢

̢ ̡ ̡ ̡ ̡

̢

̢  

̡  

̢  

 

1. 

̢  

2. 
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(1) ̢  

(2) ̢  

3. 

̢  

(1) ̢  

(2) 

̢  

(3) ò ò

̢  

 

1. ̢  

2. ̢

̢  

3. 

̢  
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4.1.2  

̡ ̡

̡ ̡ ̡ ̢  

̪ ̡̫ ̪ ̡̫ ̪ ̫

̪ ̡̫̪ ̡̫̪

̡̫̪ ̫ ̪ ̡̫

̪ ̡̫̪ ̢̫  

̪ ̫

̪ ̫ ̪ ̫

̢

̪ ̫

̪ ̢̫

̪ ̫  

̡  

3C ̡ ̡

̢

̢  

̢ 4.1.2-1

̡  ̡

̢

̢

̢  

4.1.2-1 (

4.1.2-1) ̢
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̢  

 

 

 4.1.2-1 ₦ ь Э є ԜЭ ‾  

    

 

   

 

 

   

 

 4.2.1-1  

 

( ) ̢ 4.1.2-1
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̢ ̡

̢

̢  

̢

̢  

̡ ̡ ̡

( ̡ ) ̢

( )

̢  

1. 

̢  

(1) 

̢  

(2) 

̢

̢  

2. 

̢

̢  

3. 

̢  



 

42 

̡  

(

)  

1. ̢  

2. ̢  

3. ̢  

4. 

̢  

 

1. 

(

) ̢  

2. 

̢

̢  

3. ̢

̢  

4. 

̢

̡

( )

̢

̢

23̢  

                         
23

 Ritalv JMP SAS Institute Inc. 2019.06.11̢

https://community.jmp.com/t5/JMP-Blog/JMP /ba-p/212561 
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̡  

̪ ̫ 8

̪ ( )̫ ̪ ̫

̪ ̢̫

̢ ̡ ̡

̢ (Design for Disassembly, DfD)

̢

̢

̢  

4.1.2-2 ̢

̡ ̢

̢

̡ ̡

̡ ̢

̡ ̢

̢  

 

 4.1.2-2 Ὕ ₲ Ὕ ᷿  
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̢

̢  

̡ ̡ ̡

̢

( )

̢ ̪ ̫

̢

̢

̢ ̡

̢

̡ ̡ ̢

̡ ̡

̢  

1. ̡ ̡ 4.1.2-3̢  

2. ̡ ̡ 4.1.2-4̢  

3. ̡ ̡

4.1.2-5̢  

̡ ̡

4.1.2-6 ̢  
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 4.1.2-3 Ḙ ֳѮע  

  

 

   

   

 

 ̑  ƺ ƺ 

 ̑  ̑  × 

 × ̑  × 

/

 

 ̑  × × 

 ̑  × ̑  

 ƺ × ̑  

̑ ƺ ×  

    / ̑ ƺ ×  

̪ ̫ 1998 

 

 

 4.1.2-4 Ϸ ֳѮע  

  

 

   

   

 

 ƺ ̑  ̑  

 × ƺ ̑  

 × ƺ ̑  

/

 

 × ƺ ̑  

 × ƺ ̑  

 ƺ ƺ ƺ 

̑ ƺ ×  

    / ̑ ƺ ×  

̪ ̫ 1998 

 

 

 4.1.2-5 ᶼᾼ ֳѮע  
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 ̑  ƺ ̑  ̑  

 ̑  × ̑ ̑ 

 × ̑  ̑  ̑  

/

 

 × × × ̑  

 × × × × 

 ̑  ̑  × × 

̑ ƺ ×  

    / ̑   ƺ   ×  

ɦ ɧ 1998 

 

 4.1.2-6 ἶ ‏ ֳЭц Ѯע  

      

      

      

   
 

  

 ̑  ̑  ƺ ƺ ƺ 

̑ ƺ  

̪ ̫ 1998 
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1. 

( )

̢  

2. 

̡ ̡

̢  

3. 

( ) ̢  

4.  

(1) 

̢  

(2) 

̢  

(3) " "

̢  

5. 

̢

̢  

6.  

(1) ̢  

(2) ̡ ̡

̢  

7. 

̢  

̡  
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ɦ̢

ɧ

ɦ ɧ

ɦ ɧ̢  

 

1. ISO 11469 ̢  

2. ̢  

3. ̢  

4. ̡

̢  

5. 

̢  

6. 

̢  

7. ̢  

̢  

1.

̢  

2. " "

̢  

3.  

(1) 

̢

̢
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̢  

(2) ̢  

4.

̢ /

̡

̡ ̢

 

(1) ̡ ̡

̢  

(2) ̢  

̡  

 

1. ( )̢  

2.  ̢

3. 

̢

̢

̢  
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4.1.3  

 

̡  

̡

̢  

̡  

̡ ̡

̢  

̡ (recycled material) 

̢  

̡ ( ) (recovered or reclaimed material) 

̢  

 

̡ ̢

̢ (Renewable resources)̡

(Reuse and recycling)̡ (Reuse)̡ (Recycling)

̪ ̫ ̢  

̡ ̢

̢

̢

̢
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̢

̢

̢  

̡ ̢  

̡  

1. ̢  

2. "X%" ̢ X

̢  

3. " X%" " X%" 

̢  

4. ̢

̢

̢  

5. ̢  

6. 

̢  

̢ 3C

̢

(Polybrominated diphenyl ethers, PBDEs) ̡

̡ ̡ ̡ ̡ ̡ ̡

̢ ̡

̢

̢ ̡

( ) ̢  
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4.2  

̡

̡ ̡ ̢  

̢

4.2.2 ̢  

4.2.1 ( ) 

̢  

 

1. ̢  

2.

̢  

3.

̢  

4. ̢  

5. (%) ̢  

6.

̢  

7. ̢  

8. ̢  

̡

̢ ̢ ̡

̡ ̢  
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̢

̢

̢  

4.2.2 ( ̡ ̡ ) 

 

1. ̢

̡ ̡ ̢  

2.

̢  

3. ̢  

̢  

100%

̢   

1. ̢  

2.

̢  

100%

̢

( )̢  

̢

̢  
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4.2.3  

RoHS ( Directive on the 

Restriction of the Use of Certain Hazardous Substances in Electrical and 

Electronic Equipment) REACH (Registration, Evaluation and 

Authorization of Chemicals System)

̢  

RoHS

2016 9

1 2018 1 1 ̢ 2002

RoHS(2002/95/EC) 2006 7 1

̡ ̡ 6

(Pb/Cd/Hg/Cr
6+

/PBB/PBDE)

̢ ̡ ̡ ̡

̡

̢ 2011 RoHS 

2.0 (2011/65/EU) 6 10  ( 4.2.3-1)̢

8 ̪ ̡̫̪ ̫̪

̫3 11 4.2.3-2 RoHS 2.0

̢RoHS 2.0 (2011/65/EU)

2017 10 2011 7 21

24̢ RoHS 2.0 (EEE)

CE (CE Marking) ̢

RoHS 2.0 (DoC) ̢RoHS 2.0

CE CE

LVD( )̡EMC( ) RoHS 2.0
25̢  

 

                         
24

 Restriction of Hazardous Substances (RoHS 2) directive, 

https://www.conformance.co.uk/adirectives/doku.php?id=rohs 
25

 RoHS2  REACH  

https://www.chemexp.org.tw/content/topic/TopicDetail.aspx?tid=16&id=1181 
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 4.2.3-1 RoHS 2.0╡ҔЭ֨ Ά ắ ӻ  

   
(ppm) 

 

(Pd)  

̡ ̡ ̡

̡ ̡ ̡ ̡

̢  

1,000 

(Hg) 
̡ ̡ ̡

̢  
1,000 

(Cd) 
̡ ̡ ̡ ̡

̡ ̡ ̡  ̢
100 

(Cr
6+

) 
̡ ̡ ̡

̡ ̡ ̡  ̢
1,000 

 

 (PBB)  1,000 

 

(PBDE) 
 1,000 

(2-

)  

(DEHP) 

 
1,000 

( ) 

 (BBP) 
 

1,000 

( ) 

 (DBP) 
 

1,000 

( ) 

 (DIBP) 
 

1,000 

 ( ) 

 

(homogeneous material) ̪

̢̫   
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 4.2.3-2 RoHS╡ҔЭ ắ ₦ ᵟ  

   

RoHS  

 

1  

2006/07/01 

2  

3  

4  

5 *  

6 **  

7 ̡  

10  

RoHS 2.0

 

8 
 2014/07/22 

 2016/07/22 

9 
 2014/07/22 

 2017/07/22 

11  2019/07/22 

***  

 2019/07/22 

 2021/07/22 

106 ̢  

 

* 2014 1 9 2014/14/EU 3.5 30

20,000 ̢  

** ̢  

*** DEHP̡DBP̡BBP̡DIBP̢  

 

RoHS (WEEE)

̢WEEE ( ̡

̡ IT ̡ ̡ ̡ ̡

̡ ̡ ̡ )̢

ñ ò ñ ò RoHS

RoHS 2.0 2019 ̢

ñ  ñ RoHS WEEE

̢WEEE EN 50419

̡ ̡ ̢  

2013 7 30 ̪CNS 15663 

̫ ̪CNS 15050 

( ̡ ̡ ̡ ̡ ̡
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) ̡̫̪CNS 15479 ̢̫

2016 CNS 15663 5

̪ ̫ (2013 )

̡ ̡ ( )

̢  

2016 6 6

/ ̡ ̡

̡ ̡ ̡ ̡

CNS 15663 5 ̪ ̫

2016 9 1 2018 1 1 ̢

̪Taiwan RoHS̢̫  

2003 5 REACH (1907/2006(EC))

2007 6 1 2008 6 1

̢

(European 

Chemicals Agency, ECHA) ̢ ( ̡ ̡ ̡

̡ )

̢REACH

 (Phthalates)̡  (PAHs)̡

(Organotin)̡ ̡ ̡ ̢ECHA 2019 7 16

21 (Substance of very high concern, 

SVHC) SVHC 201
26̢

SVHC REACH ̢

(2019 7 16 ) 6

SVHC ̢ 0.1%( ) SVHC

1 / ECHA (notification)̢  

RoHS ̡REACH

(Conflict Minerals) ̢

2010 (Dodd-Frank Wall Street 

                         
26

 ECHA 21 2019.07.16. 

http://www.intertek-twn.com/FrontEnd/newseventsview.aspx?lang=C&no=1760 
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Reform and Consumer Protection Act) 1502

̪ ̫

(Au)̡ (Ta)̡ (Sn) (W)

̢

̢ 2011 5 31 ̢  

̢

̢

̡ ̡

̡ ̡ ̡ ̡ ̡ ̡ ̢

̢  

 (Perfluorooctane sulfonates, PFOS)

C8F17SO3 ̡

̡ ̡ ̡ ̡ ̡ ̡

̡ ̢PFOS

 (photoacid generators, PAGs)

 (Anti -reflective coatings, ARCs) ̢PFOS

̡

2007 12 PFOS

 (Persistent Organic Pollutants, POPs) ̢

2006/122/EC PFOS

2008 6 27 ̢

̡

̡
27̢ 2017 REACH

PFOA ̢PFOA 2008

REACH 2017 6 (EU) 2017/1000

REACH 17 ̡ PFOA

25ɛg/kg (ppb) PFOA

                         
27

 2006/122/EC  
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1000 ppb 2017 7 4
28̢

PFOS ̢  

̡

̢ ̪ éé̫ ̪

éé ̢̫̪ éé̫

̢

̪ éé̫(

) ̪ éé ̢̫  

̡  

1. ̢  

2.̪ éé̫

̢  

3.̪ éé̫

̢  

4. ̢  

5. ̢  

6.

̢  

7.

̢  

8.̪ éé̫

̢  

                         
28

 European Chemicals Agency, One new substance added to the Candidate List, several entries 

updated, 2017.07.10. https://echa.europa.eu/-/one-new-substance-added-to-the-candidate-list 
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" "̢

̢  

̢

̡

( )

̢

̢  

̪

̫ ( ) ̪ ̫

̢   
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4.3  

̡

̡ ̡ ̢  

4.3.1 ( ̡ ) 

̢  

1. ̢  

2.

̢  

3.

̢  

4. ̢  

5. (%) ̢  

6.

̢  

7. ̢  

8.

̢  

̢

̡ ̡ ̢  

1. ̢  

2.

̢  

3. ̢  
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4. ̢

̡ (

) ̢

̢  

4.3.2  

̡ ̡

̢  

1. ̢  

2.

̢  

3.

̢  

4. ̢

̢

̡

( )

̢  

̢  

100%

̢   

1. ̢  

2.

̢  

̢
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̢  

4.3.3  

(Product-oriented 

Service)̡ (Use-oriented Service)

(Result-oriented Service)̢  

 

1. 0800 ̡

̡ ̡ ̢  

2.

 ̢

3.

̢ ̢ 

̢  
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4.4  

̡ ̡ ̢  

4.4.1  

̢  

1.  

2. ̢  

̢  

1. ̢  

2. " "

̢  

̢

̡ ̡

̢

 

1. ̢  

2.

̢  

̪

̫ ̪ ̫

̢ WEEE

ɦ ɧ ̢  
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4.4.2  

̢

̡ ̡ ̡ ̡

( )̡ ̡ ̡ ̡

̡ ̡ ̡ ̢  

(ErP)

(Eco-profile)̢

̢  
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4.5  

̡  

̢ ɦ ɧ

ɦ ɧ

̢

̢  

4.5-1

̢

̢  

 ̧  

(PE)̡ (PS)̡ (PC)̡

- - (ABS) ̢  

 ̧  

̢

/ (PBAT)̡ (PCL)̡

(PBS)̢  

 ̧  

PE̡

PET̡ (PTT)̡ (PBT)

̢  

 ̧  

(PLA)̡ (PHA)̡ (PBS)̡

̢  
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4.5-1  

 

 

̡  

̢  

1.

̢  

2.

̢

̢  

3. ( )

( )

( )

PBAT̡ PCL̡
PBS

( )

PLA̡ PHA̡ ̡
PBS

( )

-
(PE/PP/PVC/PET)̡

PTT̡ PBT

( )

PE̡ PP̡ PET
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̢

̢

̢ ̡ ̡

̢  

̡  

̢

 

1.

̢  

2.

̢  

̢  

1.̪ (biodegradable)̫

̡
29̢

( )̢

pH

̢

̢

̡

                         
29 

Angelidaki I., Sanders W., Assessment of the anaerobic biodegradability of macropollutants, 

Reviews in Environmental Science and Bio/Technology, 3(2), 117-129, 2004. 
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̡ ̢

̢  

2.̪ (compostable)̫ ( PE̡

PP̡ PS̡ PVC)

̡ ̢

̡ ̡ ̡

̢

̢

̢  

̡ ̪ ̫  

̪ ̫

̡ ̡ ̡

̢ ʿ90%

40% ̡ ̡

̡

 1%̢

 208 (OECD Guidelines for the Testing of Chemicals)

̢ ʿ

90% CNS 14432 (ISO 14855)

Ƅ

̢  

 

1.

̢  

2.
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̢  

EN 13432̢ EN

ISO 14855 (ecotoxicity)

ISO 14855

(56-60ʕ )

̢

CNS 14432 EN 13432 (56-60ʕ )

( )

(20-30ʕ ) EN 13432 ̢

̢

̡

̢  

̢

(oxo-degradable polymer)

̡
30̢  

PLA

̢

( )

̢ ̡ ̡

̢

̢   

                         
30 

Biodegradable Plastics and Marine Litter: misconceptions, concerns and impacts on marine 

environments, UNEP, 2015. 

http://wedocs.unep.org/bitstream/handle/20.500.11822/7468/-Biodegradable_Plastics_and_Mar

ine_Litter_Misconceptions%2c_concerns_and_impacts_on_marine_environments-2015Biodegr

adablePlasticsAndMarineLitter.pdf.pdf?sequence=3&isAllowed=y 



 

 

71 

4.6  

̡  

̢

 

8Ϸ
!

Ð
ρππ 

 

X ̢  

A ̢  

P ̢  

( 4.1-3)̢  

 

 

 

 

 

 

 

 

(co-product)

̢  

4.6-1  

 

 

  

(B)

( / )
(A)

( )

(P)
(P=A+B)
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̡  

̢  

(%) ̢  

 

5Ϸ
) .

)
ρππ 

 

U ̢  

I 

̢  

N 

̢  

̡  

 

1.          

 (%)=  ρππ  

 

P ̢  

R ̢  

E 

̢  

2. R E >0 ̢  

̡  

̢ (%) ̢  
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5Ϸ
) .

)
ρππ 

 

U ̢  

I  

̢  

N 

̢  

 

̡  

1. 

̢  

2. 

̢

̢  

 

(1) 1SO 9004-1: 1994 ( -

) 

(2) ISO/IEC Guide 25: 1990 (

) 

(3) ANSI/ASQC E4-1994 (

) 

(4) EN45001: 1989 ( ) 

̡  

1.  

(1) ̢  
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(2) ̢  

(3) ̢  

(4) ̢  

̢  

2.  

(1) ̢  

(2) ̢  

(3) ̢  

3. ( )  

(1)  

10% 15%

ρυϷ ρπϷ υϷ 5

50  ̢  

(2) ( )  

10 

15 ̢  

ρυ ρπ

ρπ
ρππυπϷ 

50% ̢

̢  

4. ̢  

̡  

̡

( )
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̢

̢  

̡  

1. ( )

̢

̢  

2. 

̢

( )̡ ̡

̢  

3. 

 

(1) ̢  

(2) 

̢  

(3) ̢  

(4) ̢  

(5) 

̢

̢  

(6) 

̡

̢

̢  

(7) 
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̢  

̡  

̢

̡ ̡ ̡ (

) ̢

̡ ̢  

ɦ ISO 14040

ɶ ̫ ̢  
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̢

̡ ̡ ̡

̢  

5.1  

̡ ̡ ̢  

5.1.1  

̡ ̡

̡ ̡ ̡

̢  

̡  

̢

̢  

̢

2009  MacBook 

(pentalobe screws 5.1.1-1 iPhone 

6s ) Pentalobe ̢  

- iFixit

̢ MacBook Pro Retina

1 ( 10)

31̢  

                         
31

 https://www.ifixit.com/Teardown/MacBook+Pro+13-Inch+Touch+Bar+Teardown/73480 
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https://commons.wikimedia.org/wiki/File:IPhone_6s_-_Touch_ID,_3.5mm_Phone_connecto

r,_Lightning_(connector)-92678.jpg 

https://commons.wikimedia.org/wiki/File:IPhone_6s_-_Lightning_connector_with_pentalob

e_screws-92677.jpg 

© Raimond Spekking / CC BY-SA 4.0 Wikimedia Commons  

5.1.1-1 iPhone 6s Lightning  
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̪ ̫

̢  

̢

̢  

̡  

̡

( ̡ ̡ ̡ ̡ ̡ ̡

)  25 

 ISO 11469 ̢

  

( )  

̪>̫ ̪<̫ ̢  

( )  

̢  

- - > ABS < 

( )  

 

- -

- -  

> PC + ABS < 5.1.1-2 ̢  
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̢  

5.1.1-2  

 

( )  

1.  

̢  

1 30 > PP-MD30< 

2 3̢  

2 15 25 66

> PA66- GF25+ MD15 < > PA66- GF + MD 40< 

3 50 25

>UP- MD50+ GF25 <  

> UP- MD+GF 75< 

2.  

ñPò

̢  

 PVC  

> PVC -P DBP < 

3.  
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ñ FR ò 

̢  

15 25 66

52 > PA66- GF25 + MD15

FR 52 <  > PA66 - GF + MD 40 FR 52 < 

4.  

̢

̢  

- -  

> PVC,PUR,ABS< 

̡  

̢

5.1.1-3̢

̢ (

) ̢

̢  

ɦ ɧ 5.1.1-4̢

̢

̢

5.1.1-5̢

̢  
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̢  

( )  

( )  

5.1.1-3  
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̢  

( )  

( )  

5.1.1-4  
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̢  

( )  

( ) >ABS< 

5.1.1-5  
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̢

̢ ̢ 5.1.1-6

̢  

̪ ̫ 5.1.1-7

̢

̢ ̡

5.1.1-8

̢

̢ 5.1.1-8

̢

̢  

 

 

̢  

5.1.1-6   
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̢  

( )  

( )  

5.1.1-7  
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̢  

( )  

( )  

5.1.1-8  
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̢

̡

̡ ̢ 5.1.1-9

̡ ̡ ̡

̢

̢  

5.1.1-10 ̢

̢

̢

5.1.1-11

̡ ̢

̢  

5.1.1-12

̢

̢

̢   

̢

̢

̡ ̡ ̡ ̡

̢ ̪ ̫

4.5

̢  

  



 

 

89 

 

 

 

̢  

̢  

( ) ̡ ̡ ̢  

( ) ̢  

5.1.1-9  
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̢  

( )  

( )  

5.1.1-10  
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̢  

( )  

( )  

5.1.1-11   



 

92 

 

 

̢  

( ) ̢  

( ) ̢  

( ) ̢  

( ) ̢     

5.1.1-12  
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̡  

̢

̡ ̡ ̡ ̡ ̢

30 ̢
32

(Xero Fuji Xerox) 1987 Xero Printer 100̢

5.1.1-13

̡ ̡ ̡ ̡ ̡ ̡ iPrint

̡Google ̢  

 

 

 

 

5.1.1-13   

  

                         
32

 History,  Corporate Profile, About Fuji Xerox, 

https://www.fujixerox.com/eng/company/profile/history/product.html 
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3C 3C

Computer ̡ Communication

Consumer Electronic

̡

̡

5.1.1-14 18

̢  

1810 N°2639 19

1967

̢ ̢

1972 (Sony) Walkman̢

̡ ̡

CD̡MD̡MP3̡MP4 ̢ MP3

̡ iPod ̢1975

1 ̢

23 ̢ ̪ ̫ ̢  

1992 personal digital assistant, 

PDA ̡ Wi-Fi

Global Positioning System, GPS̢ PDA

PDA

RFID ̢1994

̢ 3

̢ Uber

̡foodpandaÊ  ̢1990

̢ ̡ Java

Feature phone

Android iOS ̢  

̢  
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 Rodrigo Senna, CC BY 2.0, https://zh.wikipedia.org/wiki/

#/media/File:Nokia_6020.jpg 
  Ashley Pomeroy, CC BY 3.0, https://zh.wikipedia.org/wiki/

#/media/File:Coolpix_3100.jpg 
Nachoman-au,  CC BY-SA 3.0, https://zh.wikipedia.org/wiki/
#/media/File:Magellan_GPS_Blazer12.jpg 

 André Karwath aka, CC BY-SA 2.5, https://zh.wikipedia.org/wiki/
#/media/File:Montinari_Milano.jpg 

 Wikimedia Commons, CC BY-SA 3.0, https://zh.wikipedia.org/wiki/
#/media/File:Walkman.jpg 
 Wikimedia Commons, CC BY-SA 3.0, https://zh.wikipedia.org/wiki/

#/media/File:O2xda2i.jpg 
, Blackshade9, CC BY-SA 3.0, https://zh.wikipedia.org/wiki/

#/media/File:WikiReader013.png 
 , CC BY 3.0, 

https://commons.wikimedia.org/wiki/File:Samsung_Galaxy_Note_10_(front).jpg 

5.1.1-14   
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̡  

̢

̢

̡ ̡ ̢  

̢

̢

/ ( 5.1.3 )

̢

( 5.1.1-15)

̢

̪ ̫

5% 95% ̢

( )

( 5.2.3 ) ̢

̢  

̢

̢

Epson 2011
33

( 5.1.1-16)̢

̪ ̫

( 5.2.3 ) ̢

̢ ̪ ̫

̢

                         
33

 https://www.epson.com.tw/ / / /c/w120 
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https://greenliving.epa.gov.tw/GreenLife/Products/products.aspx?pc=81C1723B9C6E

E3F7&pn=D72DDC24526BC5D3 

5.1.1-15  

 

 

 

5.1.1-16   
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5.1.2  

̡ ̡ ̡

̡ ̡ ̢  

̡  

̡ ̡ ̡ ̢

̢  

2014

(Fairphone)̢

Fairphone ̢ 2015

Fairphone 6 ̢2015 Fairphone 2

̢

34̢

Fairphone

̢ 5.1.2-1 Fairphone 2

̢  

2019 8 29 Fairphone 3

5.1.2-2̢ Fairphone 2 Fairphone 3

̡ USB ̡ ̡ ̡ ̡ ̡
35̢Fairphone

̢

Fairphone

̢ Fairphone

̢Fairphone ̪

                         
34

 Fairphone 2 unveiled, Android powered with modular design, Gsmarena, 2015.06.17. 

https://www.gsmarena.com/fairphone_2_unveiled_android_powered_with_modular_design-ne

ws-12682.php 
35

 Fairphone 3, Wikipedia. https://de.wikipedia.org/wiki/Fairphone_3 
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 (If you canôt open it, you donôt own it)̫36̢  

̢

IFixit 3C

̢ 10 iPhone 6

7 Galaxy S6 4 ̢ 9

2011 ̢ 8

̢

̢ 3C

̢  

 

 

https://en.m.wikipedia.org/wiki/File:Fairphone_2_(25250139694).jpg  

Fairphone / CC BY-SA 2.0 Wikimedia Commons  

5.1.2-1  2 (Fairphone 2)  

                         
36

 Conflict-Free And Easy To Repair, The Fairphone Is The World's Most Ethical Phone, Fast 

Company, 2015.09.15. 

https://www.fastcompany.com/3051884/conflict-free-and-easy-to-repair-the-fairphone-is-the-w

orlds-most-ethical-phone 



 

100 

 
https://de.wikipedia.org/wiki/Hilfe:Wikimedia_Commons  

PKFP / CC BY-SA 4.0 Wikimedia Commons  

5.1.2-2  3 (Fairphone 3)  

 

̡  

̢

(

)̢

̢  

̢

̢  

2017 i  Phone̪ ̫

iPhone iPhone
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Apple

̢ iPhone ̢

1,100
37̢

( )

̢  

̢

2016 7 8 ̡ ̡

̡  

 5.41  5.55 ̢

 3.22 ̢ (86%) (59%)

90% ̬ ̭

̢  (95%)̡ (94%)̡ (94%) (92%)

38̢  

̡  

̢ ɦ ɧ

3.2 ̢

ɦ ɧ  CNS 14021 -

7.4 

̢  

                         
37

 John Gruber, On Apple's $29 iPhone Battery Replacement Program and Its Role in Their 

Earnings Miss.mhtml, Daring Fireball, 2019.01.14. 

https://daringfireball.net/linked/2019/01/14/iphone-batteries-and-apples-quarterly-miss 
38

  Greenpeace̢ https://www.greenpeace.org/ 

taiwan/press/5511/ %E3%80%80 / 

https://www.greenpeace.org/archive-international/Global/international/briefings/toxics/2016/F

act Sheet - Survey Summary.pdf 
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̡

̢ 5.1.2-3

̢

̢

̢ 5.1.2-4

̢

̢  

̪ ̫

̢ ̡

̡ ̡ ̢ 5.1.2-5

̢  

̢  

5.1.2-3  
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̢  

5.1.2-4  

 



 

104 

4.1.2-2

5.1.2-6 iPad Pro 102

̡  Apple Pencil  iPad Pro 

̢ 102

 Apple Pencil  Smart 

Connector 
39̢  

1998 

5.1.2-5  

 

 

http://art5.photozou.jp/pub/201/124201/photo/258847248_624.v1570150825.jpg 

©  kyu3 / CC BY-SA 2.1 JP photozou.jp  

5.1.2-6 iPad Pro 

                         
39

  iPhone  iPad TechNews 

2019.01.12. https://ccc.technews.tw/2019/01/12/apple-iphone-ipad-magnets/ 
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̡  

̪ ̫

̪

̫ ̪ ̢̫

̡ ̡ ̡ ̢  

̢

̢ (In Mold Decoration, IMD)

̢ IMD IMR In-Mold Decoration by Roller

̡ IML In-Mold Labling ̡ IMF In Molding Film

40̢ IMR ̡

̡ ̢ 5.1.2-6

ABS IMR

41̢  

https://www.flickr.com/photos/staystill1986/44617354481/in/album-72157673306819998/ 

©  / CC BY-NC-SA 2.0 Flickr  

5.1.2-7  

                         
40

 ̢https://zh.wikipedia.org/wiki/  
41

 ̢https://www.mi.com/roomrobot 

https://zh.wikipedia.org/wiki/
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̡  

( )̡ ( )̡

( ) ̢

̢  

̢

10~20 ̢

5.1.2-7

̢  

5.1.1 5.1.1-8

̢  

̢ 3D ̪ ̫

̢ ɦ ̫

̡ ̡ ̡ ̡

̢ Pi-Top 2014

3D Raspberry Pi

Pi-Top̢Pi-Top 2017 Pi-Top

14 1080p pi-topOS

Polaris ̢Pi-Top

Pi ɦ ɧ

( 5.1.2-9) Pi
42̢  

                         
42

 Chaim Gartenberg, The Pi-Top turns a Raspberry Pi into a laptop to help teach coding - The 



 

 

107 

 

https://www.a-hung.com/products/hanlin-bte200?variation=5d834a7b1cf9cf000dee2f6d&utm

_source=google&utm_medium=shopline-cpc&utm_campaign=GSA&gclid=Cj0KCQjwoebsBR

CHARIsAC3JP0Lb4zLeaKeMYLeWe7AQ-HkhKvLAWe8DX5Yk2pDHXfAH v9csvSzDxggaA

jm3EALw_wcB 

Google  

5.1.2-8  

 

 

Pi-Top Laptop with Inventor's Kit v2 (Music Maker̡ Space Race̡ Smart Robot) 

https://www.flickr.com/photos/adafruit/26523014147 

© Adafruit Industries / CC BY-NC-SA 2.0 Flickr  

5.1.2-9 3D pi-top Laptop   

                                                                        
Verge, 2017.10.16. 

https://www.theverge.com/circuitbreaker/2017/10/16/16481566/pi-top-raspberry-coding-diy-m

odular-laptop 
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5.1.3  

̡ ̡

̡ ( ) ̢  

̡  

( )

̢

̢ ( 5.1.3-

-1) 900 / 6.8 /
43̢  

 

2013  

5.1.3-1  

                         
43

 2013  
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̢ (Regrind Materials)

 (Flash)̡  (Runners)̡

̢

 ( )̢

̡ ̡

̡ ̡ ̡ ̡

̢  

 (Virgin Materials) 

UL

̢

UL 746A Ƅ  (Short Term 

Property Evaluations)̡UL 746D Ƅ  (Fabricated Parts) 

̢  

(Thermoplastic) 25% ( (Thermoset)

0%) 

25%

̢ UL 746D 

̡  

25%  25% 

̡ ̡ ̡

̡  (Ignition)̡  (Tracking) ̢UL

UL iQTM 25%

44̢  

 

̡  

                         
44

 UL. 

https://taiwan.ul.com/blog/regrind-materials-must-know-truth/ 
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̡ ̡

̢ 5.1.3-2

̢ (

) ( )

( ̡ )̢  

HP Planet 

Partners ̡ HP /

̢ 2000 1 9 900  (9000 ) 

HP 5,000

̢2018 11 HP NextWave Plastics

Thread 50 ̢HP

45̢  

2018 HP 21,250 8,000

( 2017 3.5%) 4,700

( 2017 280%) 8,000 /
46̢HP 2018

(Sustainable Impact Report)

2025 30%̢

2018 9.72 35%
47̢  

̢

̢

̢  

 

                         
45

 HP https://www8.hp.com/tw/zh/cartridge/recycle.html 
46

 HP Talks New Recycled Content Plastics Goal & Sustainability in 3D Printing, 

https://www.3blmedia.com/News/HP-Talks-New-Recycled-Content-Plastics-Goal-Sustainabilit

y-3D-Printing 
47

 2018 Sustainable Impact Report, HP, 

http://www8.hp.com/h20195/v2/GetPDF.aspx/c06293935.pdf 
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( )  

( )  

( )  

( )  

5.1.3-2  
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̢ (Colorant)̡

(Flame Retardant)̡ (Mold Release Lubricant)

̢ HP

(Nashville, Tenn.) rPET (recycled PET) 

RBR (beverage bottle resin, PET )

̢ (chain extenders)

(impact modifiers)

(nucleating agents) PET

rPET

RBR ̢ ɦ

(drop-in) RPET ɧ

̢ RPET

70~100%

H̢P (up-cycled) RBR

HP RPET HP

50% 95%
48̢ PET

(HIPS)
49̢  

̡  

̢ Apple 2017

̢

MacBook Air Mac mini 100 iPhone

̢

ñ ò
50̢

                         
48

 HPôs Closed Loop Plastics Recycling Process, 2008. 

http://www.hp.com/hpinfo/newsroom/press_kits/2009/ecosolutions/reduceimpact/HPClosedLoo

pRecyclingFactSheet.pdf 
49

 Printer Cartridge Recycling, The Environment and HP ï Maxitech. 

http://www.maxitech.com.au/hp-printer-cartridge-recycling/ 
50

 Michael Kan, Google to Use Recycled Materials in All Hardware by 2022, 2019.08.06. 

https://sea.pcmag.com/google-pixel-3a/33589/google-to-use-recycled-materials-in-all-hardwar

e-by-2022 
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EICC
51

Apple iPhone 

6S
52̢  

̡ ( )  

̢

̢ Gomi

̢ Gomi

100 ̢Gomi

̢

Gomi

53̢Gomi

54̢  

Google 2022

̢Google

̢ Pixel ̡Chromebook̡

Google Home

̢Google

                         
51

 2010 (Dodd-Frank Wall Street Reform and 

Consumer Protection Act) 1502

ɼ ɽ

(Democratic Republic of the 

Congo and adjoining countries)̢ 2011 5 31 ̢

(gold)̡ (tin)̡ (tantalum)̡ (tungsten)

̢http://www.intertek-twn.com/frontend/newseventsview.aspx?lang=C&no=851 
52

 2018

2018.06.20. 

https://eris.utrust.com.tw/environet/EINEWS/EINEWSA/4616159760 
53

 Katherine Gallagher, These marbled Bluetooth speakers are made from non-recyclable plastic 

waste, Inhabitat®, 2019.03.13. 

https://inhabitat.com/these-marbled-bluetooth-speakers-are-made-from-non-recyclable-plastic-

waste/ 
54

 Portable Speaker Made From Plastic Waste - Made from ónon-recyclableô plastic waste that 

would have otherwise ended up in landfill, incinerated or in the ocean, 2019.04.05.  

https://www.kickstarter.com/projects/gomi-eco-tech/gomi-speaker-made-from-plastic-waste 



 

114 

50̢  

5.2  

̡

̡ ̡ ̢  

̢

4.2.2 ̢  

5.2.1  

̢

̢  

̡ ̡ ̡

̢  

̡  

2018 (printed circuit board, PCB) 691

31.3% 23%

19.1%
55̢

̢

ɦ ɧ ̢

PCB ̢

̢

5 (1) (2)

(3) (4) (5)

̢ 1,521 / 380 /

                         
55

 ̡ ̡  PCB  2019.07.01. 

https://www.chinatimes.com/newspapers/20190701000262-260204?chdtv 



 

 

115 

̢

( 5.2.1-1)

600 / 10 /
56̢  

 

2015  

5.2.1-1  

 

̡  

/

(Water Inter-use System, WIS)

̢ 10.5 135
57̢

                         
56

 2015 2015 
57

 2013 2013 
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(MEMC)

̡ ̡ ̡ ̢

Point-of-Use System, POU System

( 5.2.1-3) (RO)

1,000 
56̢  

 

 

2015  

5.2.1-2  

 

̡  

(Acer) 2012 ̪ ̫

̢

2̢013 2,400 2̢016

Acer 100%

̢ Acer 2017

̢ 40%

30% (Molded Paper 

Pulp) ̢ 2013 80%

2014 90% 2016 97%
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(Streamlined Molded Pulp interior)
58̢  

̡ ̡

̢ 2010 60 84

40%̢ 80% ̢2011

̪ ̫

̢2012

EPE 100% ̢2014

10~15% 78~84 102~120 ̢

2015 3 EPE 1

50% 48%  67%
59̢  

̡  

(Apple) 2017 4 20

100%
60̢

̡

̡ ̡ 39
61̢ ̪

̢̫ (Samsung) 2017 3

Galaxy Note 7  ̢

  

                         
58

 2017 Corporate Responsibility Report, Acer̢ 
59

  / 

https://www.compal.com/CSR/ZH/page.aspx?Id=23 
60

   100% 2017.04.20. 

https://www.greenpeace.org/ taiwan/press/5355/ - -100-

/ 
61

  - Apple ( )̢https://www.apple.com/tw/supplier-responsibility/ 

https://www.apple.com/supplier-responsibility/pdf/Apple-Supplier-List.pdf 



 

118 

5.2.2  

̡ ̡

̢  

̡  

3M TFT-LCD 

2005 

TFT-LCD LCD TV̢3M MAU

( 5.2.2-1)

Air Psycho

̢ 486 180

1,121.4 CO2e̢  

 

2015  

5.2.2-1  
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( ) ̡

̡ ̡

̡ ̡ ̢ 900

28.8 / 50.31

CO2e/ 93,514 / ̢  

̡  

DI ̢

( 5.2.2-2) 90 1,300 

2,700 CO2e̢  

 

2015  

5.2.2-2  
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Google

2020 100%

ɦ ɧ̢ Google

̢Google

40%
50̢  

̡  

̢ Apple 

̢Apple  

2018  Apple 

̪ ̢̫  Apple  74

̢

100% 2019  4 

 Apple 

 44 ̢  Apple Apple 

 2020  4 GW

 1 GW 
62̢  

5.2.3  

RoHS

REACH ̢

̡ ̡ ̡

̡ ̡

̡ ̡ ̡ ̢  

5.2.3-1

                         
62

 Apple Apple 2019.04.11. 

https://www.apple.com/tw/newsroom/2019/04/apple-tops-clean-energy-goal-with-new-supplier

-commitments/?imgid=d3251b060645beed07c0af6cdb081d5a 
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̢  

 

 

https://www.flickr.com/photos/152342724@N04/42679905301 

GEEK KAZU / CC BY 2.0 Flickr  

5.2.3-1  

 

International Electrotechnical Commission, IEC IECQ HSPM 

QC 080000: 2017

Electrical and Electronic Components and Products Hazardous 
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Substance Process Management System Requirements, HSPM)̢ QC 

080000

HSF (Hazardous Substance Free)

HSF HSF HSF

XRF ̢

̢ 2017

( ̡

̡ ... ) ̢QC080000

RoHS ̡REACH ̢  

̢

̪ ̫

̢ ̡

̡ ̡ ̡ ̡ ̡

̢

̢  

 ̧

 

 ̧

 

 ̧

 

 ̧  

RoHS 2013 1 3 Directive 

2011/65/EU 2002/95/EC

̡ CE Marking  Directive 

(EU) 2015/863 4 DEHP BBP DBP



 

 

123 

DIBP RoHS 10

2019 7 22 ̢  

REACH

REACH the Regulation for Registration, Evaluation, Authorisation and 

Restriction of Chemicals 2007 6 1 ̢

̡

̢  
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5.3  

̡

̡ ̡ ̢  

5.3.1  

̡ ̢  

5.3.1-1 :

63̢  

 

 

 

 

 

 

 

 

 

 

 

 
 

5.3.1-1  

                         
63

 Dyson DC37 Turbinehead ̢https://www.pcstore.com.tw/3king/M15449824.htm 
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̡ ̢

 JIS C9606 

̡ ̡ 1.00 ̢

0.80 0.60

45% ̢

̢ 15.0

20.0 ̢

8.0 13.0 ̢

̡ ̡ ̡
64̢ 5.3.1-2 NA-V158EB

̡ ̢  

 

̢  

https://www.waterlabel.org.tw/Productsearch5  

5.3.1-2  

                         
64

 ̢https://www.waterlabel.org.tw/ShowLaws 
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5.3.2  

5.3.2-1 (Energy Star) ̢ 1992

̢

̢

̡ ̡ ̡
65̢  

 

https://zh.wikipedia.org/wiki/File:Energy_Star_logo.svg 

 United States Environmental Protection Agency 

5.3.2-1 (Energy Star)  

 

1992 92/75/EC ̡

̡ ̡ ̡ ̡ ̡ ̡

8 ̢ 2010/30/EU

A~G  A+̡A++ A+++ ̢

2014 A+̡A++

A+++

2017 2017/1369/EU ̢

A~G

66̢ 5.3.2-2̢  

                         
65

 ENERGY STAR - The Simple Choice for Energy Efficiency. https://www.energystar.gov/ 
66

 (MEPS)

2018.03.13. https://km.twenergy.org.tw/ReadFile/?p=KLBase&n=201831382741.pdf 
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( ) 2010  

https://images.app.goo.gl/5UWEtWR3B5uYFYLR6 

EU-legislation related to energy labels on household appliances, Intelligent 

Energy ï Europe (IEE), 2011.05.  

( ) 2010  

https://en.wikipedia.org/wiki/European_Union_energy_label#/media/File:Energy_la

bel_2010.svg 

Flappiefh / CC0 Wikimedia Commons  

( ) 2021  

New energy efficiency labels explained, Brussels, 2019.03.11. 

https://europa.eu/rapid/press-release_MEMO-19-1596_en.htm 

 

5.3.2-2   
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2005/32/EC 2009

10 21 2009/125/EC

2005/32/EC (energy-using products, 

EuP) (energy-related products, ErP)̢

ErP

(Commission Regulation (EU) No 617/2013)

̡

̡ ̡ ̡ ̢

̡ ̡All -In-One ̡ 67̢  

̪ ̡̫

̪ ̫ ̪ ̫ 5.3.2-3
68̡69̢  

1̡981 12 ̪ (Minimum energy performance 

standard, MEPS)̫  

̡

̢MEPS

̢ 26

MEPS ̡

69.1% 16 MEPS

90.5% ̢ 2018 MEPS

6.14 32.5

̢   

                         
67

 ̢

https://www.acer-group.com/sustainability/zh/our-products-environment.html 
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