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— PPV A HTProduct Flow Analysis, PFA
o RFVHIAEEZE (M Oguchi, et al., 2008)
— JLE M T Substance Flow Analysis, SFA
o RFWIMITTIRIE J1: FEARIRiEAT S5 (Brunner and Rechberger, 2004)
o RFUIEAE R B T YRk E
— Vi o e AE 1 IR S B H (Peeranart Kiddee,
et al.,2013)
o NEIM X IR FTWEEEY) 5T 37 73 #1T (Shinkuma and Nguyen Thi Minh,2009)

o WEEES“4AE %% (Liu et al., 2006, Jain and Sareen, 2006, Osibanjo
and Nnorom, 2008, Steubing et al. 2010, Wang, 2014)
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4 (2007-2014)
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® Net import of lithium ores and brines

® Net import of basic lithium compounds

= Net import of high level lithium compounds

® Net import of lihium from typical products

= Net Import of lihium from typical battery-powered products

Net import of lithium (in
lithium ton)
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The production of BEVs was not developed
enough to affect the lithium flows in a large scale

Production of lithium increased quickly but
heavily relied on the import of natural resources.

The anthropogenic stock of lithium raised not so
fast as the loss of lithium from the direct use

The recycling of lithium from lithium ion batteries

should be promoted.

(Lu, Liu et.al. SFA of lithium in mainland China: 2007-2014, Under Review)
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Generation of WEEE
— Lifespan is shortening

Replacement Lifespan

— Integration of 3 other
definitions

— Continuality of basic
function

Factors of replacement
lifespan

— Technology, Economy,
Psychology

— Meet the consumerism with
technology innovation

P —

Economical
Lifespan

Physical
Lifespan

Replacement

Lifespan
P —

/3

Technical
Lifespan
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Technology New Products
Innovation | Penetration
Market Diffusion Products
Model Replacement l
Old Products ‘ WEEE Generation |
Decline \ Model /
& _ .
L“\_,_ _,_./"J l
Decreased .
Production of |- o Ger{;rg%%n of
old Products

Decreased Need for
L——» Reusable/Recoverable |€——
Components/Materials

More WEEE waste
to be disposed
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e (Case Study: CRT & LCD

e Environmental Performance

— LCD is better than CRT in 18/20
Indicators, only worse in water
eutrophication and aquatic Eco-toxicity
(Socolof, 2005)

— GHG emissions is larger for LCD than
CRT because of NF;(Taeko, 2003; Prather,
2008)

— LCD is lower in human health toxicity
than CRT, but higher in Eco-toxicity (Lim,
2010)
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LCD replaces CRT

— To replace the obsolete CRT
— To replace the normally working CRT due to added characteristics
— CRT glass cannot be used into the new CRT production because of lower sales

Domestic Sale of LCD & CRT Products in China

/

/
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1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

—#—Domestic CRT TV sale =Hm=--Domestic CRT Display sale == Domestic LCD TV Sale == Domestic LCD Display Sale
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e Scenario A: No Technology Innovation, Bass model

1 — e~ P+t

N(t) = m
(®) 1 + de—p+adt

« Scenario B: Technology innovation in reality, Norton-Bass Model:
— Displays

$1(0) = F1(m; — Fo(t — t2)F1(Om; = F1(Omy[1 — F(t — t2)], for t>0;

_ TVS Sz(t) = Fz(t - Tz)[mz + Fl(t)ml], for t > Ty.

$1(t) = F1(®my — F(t — 1) F1 (Omy = F1(Omy[1 — F(t— 1)), for £>0;
So() = Fp(t — 13)[my + F1 (Omy |[1 — F3(t —t3)], for t > 15;

S3(t) = F3(t — 13){m3 + F,(t — 1) [m; + F; (Omy ]}, for £ > 3

 Scenario C: Fast Technology Innovation, same models with
Scenario B
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8.0x10° - —a— Scenario A

Product replacement with technology
iInnovation greatly affected on the

generation of WEEE

d glass
10ds(Ton)

Generation
to be treated

(Bin Lu, Jingru Liu, Jianxin Yang*, Bo Li, 2015)
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* The retired mobile phone
— a kind of typical small WEEE

— Different with 5 products in size, willingness to obsolete,
etc.

— large amount, high reuse/recovery value and fast replacing
frequency (Ongondo and Williams, 2011a; Polak and
Drapalova, 2012)

— Listed in China EPR system without subsidies (NDRC, China)

* Flows Analysis of retired mobile phone can help

— Planning of retired mobile phone collection and recycling
capacity

— Development of EPR mechanism for mobile phone
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* Uncertainty problems
of the typical methods

— Appropriate primary
data are difficult to get
and secure (Chung,
2011)

— Lifespan changed rapidly
with the improving
technology and in
different countries and
regions

Retire Life Circle
/Reuse/ of

Stockpile Mobile
-~ Phones

—
)
°
<}
=
S
=
(%)
©
U
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e Sale & New Method

W =St—N,
where:
W, is the generation of retired mobile phones in the year t;

S; is the sales data of mobile phones in the year t;
N, is the amount of new mobile phone subscribers in the year t.

e Data sources

— Sales data

* Adapted from statistical data from Electronic Information Industry
Statistics Yearbook of China

* The smuggled and counterfeit phones are added in the sales data
— Lifespan Data

e 1.9 years based on surveys, SIMILAR to other studies
— The mobile phone subscribers: website of MIIT



Generation of retired mobile phones in

China (million units)
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——Market supply A method (Rt)

——Consumption and use approach (Qt)

—Sales&new method (Wt)
——Reference 1

——Reference 2

S —

2002 2003 2004

2005 2006 2007 2008 2009 2010 2011 2012

Year

Li, B., J. Yang, B. Lu et.al. Waste Management, 2015



* Questionnaire survey
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* Reuse as part of WEEE Recovery target in
WEEE Directive (DIRECTIVE 2012/19/EU)

WEEE Categories Minimum targets applicable | Minimum targets applicable

by category from 13 August | by category from 15 August
2012 until 14 August 2015 2015 until 14 August 2018

category 1 or 10 of 75 % shall be recycled 80 % shall be prepared for re-
Annex | use and recycled;
category 3 or 4 of 65 % shall be recycled 70 % shall be prepared for re-
Annex | use and recycled;
category 2, 5,6, 7,8 50 % shall be recycled 55 % shall be prepared for re-

or 9 of Annex | use and recycled;
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* Materials flow analysis is key for
— |Identification of reality in WEEE recycling sector
— Development of more suitable EPR system

* More analysis with detailed information is in
need for waste management

— With scarce metals flows with products and
components flows

— With heavy metals and PoPs flows information
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