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Substance Flow Analysis on Diffused Toxics Contained in End-of-Life Cellular Phone
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Various low—toxicity substances are contained in the high functional electronic products in recent years. Although there is a
little quantity of low—toxicity substances in each electronic product, total amount of them has been increasing by the mass produc-
tion of electronic products. This means they tends to diffuse into environment and it also results in the loss of valuable metals.

In this work, a substance flow analysis (SFA) on low-toxicity substances in used cellular phones as a typical example of high
functional electronic commodity was carried out based on the actual condition of disposal which was acquired by the questionnaire
applied to users and composition of cellular phone analyzed by ICP and EPMA. The amount of some scattered low-toxicity sub-
stances has been estimated. It was pointed out that establishment of the recycling system of cellular phones including used ones
stored by users is very important in the view point of the avoidance of low—toxicity substance diffusion and recovery of valuable

elements.
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Table 1 Content of each cellular phone.

Sales

Sample fime Function System
1 1994 Voice communication-E-ma- Personal Handyphone
(type 1) il- Short mail System (PHS)
I Voice communication - E-ma-
(type 2) 2001 il - Camera - Internet - Low—  Cellular phone
yp speed data communications
Voice communication - E-ma-
il - Camera - Internet - Low —
I speed data communications-
(type 3) 2005 High-speed data communica- Cellular phone

tions- TV telephone-Games-
Cyber-money Music Repro-
duction




804 HA & &

Cr, NNOWEE®#HESTHZ LI /.

F7z, ASFAICBWTIE, R4 H»6 2004 FERE
TICAEFE SN T N TOERFRERIEDEED /- DICHb /X
RMBEEDE OB AT AHHEAEDOINT % 58
L. ZOT LI L > THEABEARICTHIAR L0, IKEKIC
DL N B AR D B A WEE EWEOFH L BEOHE, B&
USHOPHEORERPHB O FHE (TS . 7o, K%K TiE
PR ARDO LRI SR E L, B HMA & L7z,

44 HNETOWRERLORR

FELIINETORLOC, WRPOMFHKE O AT
BAEMEZIMEOSVERORIRAEE SN, BRICEE
NAHWELWEIIEEED D > TLEHERHORETITS
R & r - CEIRBEAfRHLI.. ZOLT, MEEEWE
BUYA 7, MBSy T ot AT 2B HER L,
ENOEROI LI HENEDORT VY v VR BENAEE & L
THRIEALL, Tl —HEPEEORE AN L HAGHE T
FHli 3 A FEE IR L .

AFRICE VT, FERETF—~ LTS5, B
WOCE LCA FueEIC, HEEEEM L L TRl
F—IHE B O BRET A ] L ETE A SR A A G e T
B CEIN T A E 7 = v - OELEIER & 2R 4 %
FHEERRLI2DOIH L, AL TIWE7D—ICERL,
SFA OB EP HFEREAZRO 7 O —PARH &> TW A
EREEWEOMBE B, BLUZN5OR R T34
HIEDNHENTHS. T/, BHEEECEEINLIMERE
WEAXIG & L7 SFA XS NE TITATb N2 B8 75\,

5. #% R
51 HWEEEMEONH

421 TR L 72 DIz DITHT - Tl % Fig. 1 IZ/RL
oo SIS E OB L& XA THD 1 HEY4720 D454
YE &% Table 2 IR L 7-.

B R ORGSR 4720, FERIE R OB 72
B IS Tl d 575, Type 3 OEHEF~OLALITLE,
Q) &HEHEOWPER, XU (b) 7o LAsHEEORINE
MRS NI. GEBEOWDL, 87V —FALZDEAI
IR THLEEZONS. Inds, {L¥EDHORKEIC K
D, MEOHEEPERINH, Thid, RxvEhxs
BOFHFIEIC L AHORATH S EE2ZLNS. —TF,
7 ONEGHEREORINL, ATV AHFIHEOR IS % DR
NThHsrEEZLNS.

52 dA—H—~07>45— AT

5.2.1 EZEZEOEM
REPEMETH O, BIBICTFH ERREAP 2L L6,
MIEFHIEEOCOPRT HKY, 5 XOBRT H5RFADTH
WoFAEEhL L L, #RETREOKRMZ ML GHASR
wlA - L 7o, BEEORUER L b Ow S B
O, REFHBWE, FKE, WARFOLEBEIC LHEND
EA KL 72, EEHEBUIRH 782 B TH D, AHHEER

bl
it

e

£(2007)

i

Fig. 1 Cellular phone after dismantlement (type 3).

Table 2 Amount of 4 substances in each cellular phone.
unit : g/cellular phone

type 1 type 2 type 3
Element Contained parts
Sample I  Sample T  Sample I

Board, Stainless parts,

Pb Button battery 035 0.26 0.01
Board, Stainless parts,

Ba Button battery 0.50 0.55 039
Board, Stainless parts,

Cr Button battery 0.06 0.05 0.62

Ni Board, Stainless parts, 0.68 051 0.74

Button battery
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Fig. 2 Disposal method for used cellular phones by users.
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Fig. 3 Chance of disposal for storaged cellular phones.
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Fig. 4 Flow of substance in used cellular phones (Pb).

Table 3 Flow of each substance in used cellular phones.

item Pb Ba Cr Ni

Net domestic input until the end of

2004 (including import) 102.22 228.29 53.32 239.15

Final disposal 2.79 5.95 1.06 6.08

Return to shop (Cascade recycling) 24.12 53.61 11.60 55.32

Distribution 16.20 35.38 8.10 37.50

Diffused 14.19 31.04 6.82 3254

Storage 35.77 80.89 20.52 85.81

Export 9.14 2142 521 21.90

Maximum diffusing potential 59.11 133.35 32.55 140.25
unit : t
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Fig. 5 Estimation of substance—flow at each time (Pb).
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Table 4 Estimation of substance—flow at each time.

item item
.. . time
Net domestic input until the end of ; s Return to shop ; g e
2004 (including import) Storage  Final disposal (Cascade recycling) Diffused  Export  Distribution
2008’3 35.77 2.79 24.12 14.19 9.14 16.20
20103 31.97 6.80 36.36 17.94 9.14 —
Pb 102.22
2028’3 15.48 11.76 46.85 18.98 9.14
2078’3 16.42 56.70 19.95 9.14
2008’3  80.89 5.95 53.61 31.04 21.42 35.38
20103 72.04 14.87 80.84 39.11 21.42
Ba 228.29
2028’3 34.88 26.06 104.48 41.44 21.42
2078’3 — 36.56 126.67 43.63 21.42 —
2008’3 20.52 1.06 11.60 6.82 5.21 8.10
2010'3 18.21 3.23 18.05 8.62 5.21 —
Cr 53.32
2028’3 8.82 6.05 24.03 9.21 5.21 —
2078’3 — 8.71 29.64 9.76 5.21 —
2008’3  85.81 6.08 55.32 32.54 21.90 37.50
2010’3 76.55 15.54 84.03 41.13 21.90
Ni 239.15
2028’3  37.06 27.43 109.15 43.61 21.90
2078’3 38.59 132.73 45.93 21.90

unit : t
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