MENEEENy (/0o on

0000000000 ()

To Eliminate the Lead from Lead Oxide Containing Glasses (1)

gggopoodg 0oooooooooo

Ryohei TERAI

000/00000000000567-08150 00000 0 11-11-3030 TEL 072-626-9140 FAX 072-626-914000

E-magil/rterai@nifty.com

OOO0OO0OO0OWEEEDOOOOOOOOO0OUOORoHSOOOOODOOOEC/Directived4/6201SO70860 00000
OO0oO0opoooooooooooooodVRALOODOOODOOOODOOODOOOODoOoOoOooooo

1 Jbodobooboobooboooon
N

gooooooboboobobooboboooo
gogo

gooooooooobobooooooooooboboo
OO0 WEEErOOOOOOOODOoOooooooooo
OO0 RoHS*OOOOOOOODOOOODOOOOOO
(Directive) DO 0000 EUOOOOOOOOOOO
goooboboooobgoboboloonobon
googboooboboooooboooboobon
goooobooboboobboooobboobon
PBB (00OOO0O0OOOOO) O PBDE (DOOOO
000000000)0 60000000DDOODODO
oooobobooboooboboooooOonD 40 10
OO0 EU0D0000000D000000O 20060 70 1
gbooobobooboboobobo

*WEEED waste from electrical and electronic equipment
0 RoHSO the restriction of the use of certain hazardous
0 substances in electrical and electronic equipment

go0ooboooooboooog Vol.17 No.10O 20040

2 0000 WEEEOOOOOO

EUDOOO0OO0O0O0O00O0OODODOOOOOOOO0O
googboobooooboobobooobobobon
gobogboooboobooboobooboooboon
O WEEEO RoHSOOOOOOOOOOOOOOOO
googboobooboobooboobobbooboo
gobogbooooboobooooobooboobbon
gooobobooooooboboobobooobon
goooboboobgooogoboooboboobon
gooobobooooooobobbooobooobon
gooobooboooooboooo

oooobooobooOo0o0oo WEEEDOOOOO
600000010 20kg0 00000000 5%000
000000000000 000000000 90%0
gobogboooboobooboobooboobon
00000000 40%00000000000 50%0
WEEEOOOOODODOOOOOOO CRT (DOOO
0)000000 90g0 00000000000 5
10g 00000 O0ODOOO

ooooooobooobooboo40b000boooog
googooooooboobooobog eoonbon
gooboobooooooooooooooooon

51



o0

goooboboooobooboobooboooon
cO00oOoOooOoooocrRTOOOOOODOOOOO
goooboobooboobooooboobobogon
00000000000000000 10%00000
gooobgboobobooooooobgooboo

goboooooobooooooooobboogo
ooooooo 2 0doiovoobobooooon
ooooo0o 340000000000 500000
goooboogoo

3 0OOoDOooogd

goooboooboogboobobooobooo
ooo40000000D0000DO0DOOODOOOO
obooooooooooyrsooboonoooboon 40
goooboboooobgboboooobooogn
gooooooooooooobooboooboooo 4
gooobobooboobooboboobobooon
goooooboooooobooboobooboEUOOOn
gooobg 2000000 00ooooobooooooDn
U0 Fiooooooooooooooobooogoo
gooooooooooobo 40b00boooooo
goooboboooobgbobooooooboon
gobogoooobooboooobooboobobon
goo

goboboooooooobboooooboboogn

googoooobobbooooboboobobon
goooboboooobgboboboobobogon
00 0%00000000000000000000
O000000oo0oooO 15%000000000000
googoooboobooboobooobooobon
(00D00D0O0O02PbCO3-Pb(OH),) DOOOOOOO

000 (PbsO4) OODOOOOOOODO (PbCrOy4) O

O000000oooOooo (CRT) DOOOO0O0OOOO
O00ooooo (pPpO) DDOOOOOOOOOOOO
goooobobobogoobobbooobboomoooon
googbooobooboooboobobboobon
googboooooobooboobobooboooboo

goooooobobooooooooobobobooooo

gooobobooobooboobobobooooo

52

4 (0O000OOOOOOOOO04Od

000000000 00000DOoOoOooO RoHS
oooopoooooboooooogb Egbogoooon
gO0o0O0DoOoOooODoOoooOooogoocerTO
gooobobobobobooboboooboon
gooobobooooboboboboobobon
goooboobogbooooooooboboobon
ooooobooo20030 4000

OO000000000EUOO Orgalimdd 00000
gobbbooogoooooboboobooobon
googooobooboobooboboboobon
googooobogbooboobooooooobon
gobooobobooobooboooboboobon
gobooboboooooooboooooooobooo
googooobooboobooboooooobon
goooo

googooobooboooooboboboooo
gbooobobgbooboboooboobooooobo
goobooboooooboboooboboobon
gooooobooooooboobooooeEvUOOOO
ooo400000000000000000DO0O0OO
gooooboobooobgooo

gooboooooogoooooobbooboo
googbooobooboooboobooooooobon
gobobooooobobooboboobobobbobn
OO00O0O0D00O00oOoDoOoOooooIso14oo1 0o
googoobooooooboboooboboobon
gooobobobgoooboboobobobon
googbooobooboooboobobboobon
gooooobooooobobooooogooon
gooooobooboobooboooeEvugoooogon
gobbogoobobobooobobboobobobon
gobgboooobooboooobooboobobon
goooboboooobgboboboooboobogon
goooogoooboobobooobobobbbn
obooboeEvgooooooooooboobooooogon

gobobooggooobboooooobbooogd

goooboboooobgobobbooboooon
googbooobooboobooboboboobon
gobogoooobooboooobooboobobon
goo

Materials Integration Vol.17 No.10 20040



5 QOOoooododgd

goooboboooooboooobooboooo
gooooooobobbooooooooooon
goooboboobooboobobooobooobon
gooooboobboooooooboobobobooo
goooboboooooooboobooboobon
googbobooooooobobooboboobon
gobogbooboobooboobooooobon
googogooo

goooboogbgoobooboboooboobo
gooobobooobobobooboooobon
obooopoooooboooooooboOonD WEEEOO
gobogbooobbooboobooboobooobon
obooopooobo gegoboooooooobooooon
gobogbooobbooboobooboboobooobon
gooobobooboooobooboboobobon
ooooooo Egb0ooooooooobooooon
gobogbooobbooboooboobooooobon
gobogboooboboobooboobobooooobon
goooboobooooobooooo

goobooooobgooobooboboboooo
goooooooobobbooooobooooon
19ogogooooboboboooooooooon
gobogboooboobooboobooooobon
gooobobooboogboboooboboobon
gooobobooooooobooboboobon
goboboobooooboooboboooessooon
gooobooooood

U20000000o00b0bo0b0b00o000o0a0d
googboooboboboboooooboobon
gobgboooboobooboobooooobon
goooooogn

6 0O0OOOoOoOoOooooad

gobogoooboooooboboobbooobier 0d
oooobooboboobogyrobgonogoon
goooobobbooooooooooobbooon
gooobobobbooooooooooboogooon
goboboogoobooooooooogooooooo
gbogbogweooooobooboooooon
OO000000O00D000DOOODOOOIsoO7086
(1982) DOO0ODOOODOOOOOOOOOOOO

ooooboooogoboooog Vol.17 No.10O 20040

HRERN

googbobooboobobobooooobon
(200mg/1) DOODOOOO0OO0OOODOOODOOO
O000o0ooooo (1991) DoOooooOoooooo
OO0O0000DOo0bDObDO0OOd Proposition650 O
gobogboobogboobooboooooobon
00000 O0000DOoooOoOooon Steuven O
Waterford 00000000000 0OCOOOOOCO
O0000000000000000000FDA (Foods
and Drugs Administration) 000000000 ICF
(International Crystal Federation) 0000000
goooboboooobgbooobobobobon
goboooboobogobooboobooobooobon
gooobobobooobobooboboobon
gooobobooooboboboboboobon
gobogboooboobooboobooboooboon
gobgbooboooboobooooobooboobobon
googboobgbooboboooooboobon
goooboboboboboboooboboobon
goooo
gooobobooooboooobooboooo
goooboboboooboboooboboobon
googboboobooboobogoboooobooobon
goooobooboo100o00ogoboo 2o000000
OO0O0Oooog 1SO7086-2000 0000

01 0bobbooooooobooboooogooon
(ISO7086-2:2000)

Pb Cd
00000000 | 1.5 mg/l | 0.5 mg/l
00000000 | 0.75mg/l | 0.25mg/1
00000000 | 0.5 mg/l | 0.25mg/1
(0000) 4%00000 2400022C 0
00000000000000000

7 U000 inert 000

goooobobboooooooooooobbbooo
goboooboobooboobooboobooobon
googoooboboooboboooooobooobon
goboooboobooboobooboobooobon
goooboboobogooooboooboboobon
000000000000000ooog 10%000
goboobooobooobobbobooooobgobon
gobogbooobooboobooboobooobon
gogooboboobooooooooboobobobooooo

53



o0

gooobdbD mert OOODOOOOODOOOOO

goobooooobgoogbooboboboooo
goooooooooboobobbobobobon
goooboobooboobooboboooobooboon
goooooboobobbobobobobobon
goooobooboooooooooooooooon
goooboboooobooboboooobogon
000 40pg/dlOD0OODO0O0O0O0OO0OOOO0
0 40-60ug/dlO0O0O0O0ODOOOOODOOOOOOO
goooobooboobooboobooooobon
30pg/dlO0DO0ODOOOOOOOOO0O0ODO

googboboobooboooobooooboo
googooobooboooboobobboobon
gooobobobooboboooboboboobon
googooobooon

8 EC/Directive94/620 00 0 00 O
WEEE/RoHSO O OOOOOOO

googooobooboooooboboboooo
O ISO-7086 DO OOODOODOODOODOOODOOO
0000 EC Directive94/62 (1995) DO 00000
goooboobooboobobboedboboobon
gooobobooooboooobooboobon
4000000000000 2000000 100ppm OO
gbooobobooboboobooo

gooobobooooooobobooboboooo

goooboboobooooooooooboobobobooo

0000000000000000000000000
0000000000000000
00000000000000000000000
0000000 (Cr, Cu, Co, NiODO) 000000
0000000000000000000000000

gobooboobbooboobooboobooooboo 2

gobogogogooboooobobbobobon
gooobobobboooobobooooogooon

OO-Fe-SOOODOOOODOOOODODODODOODOO
goooboogoo

9 OoObObOobOoooooad

gooobobooboobooooboooooboo
goooboooobooobobobooog

54

gooobooboboobooboboooo2~3
gobgboooobooboooobooboobobon
googbooobogbooboobooooobon
000000000000000 50%0000000
googooobooboooboobobboobon
gooobooboobooboobobooooobogon
gooobooooooogoo

goboobobobooogobobobbooooooobon

goboboogogobboooooobbooobboogoo

0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000

00000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000

000 (PbO) 00000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000 2PbO-Si0, (PhOD 88wt.%) 0000 DOD
000000000000 (Pb) 0000000000
0000000000000000000000000
0000000000000000000000000
0000PLOOO 20000 (0 1) 0000000
0000000000000000000000000
0000000000000000000 PhOOOO

91.8wt% 00000

OO00ooooo ppOOODOOOODOOOOOO
Ub~6.000 ODOO0OOO~2000000000000

I I
o o

I [

—0 —Si—0—Pb—O —Si—O—Pb—O —
o o

[ I

Pb

I

o}

I
—0—Si—0 —

|
(0]
|
O 1 2PbO-Si0O, 000O00OCOOO

Materials Integration Vol.17 No.10 20040



HRERN

02 0oooogoooogo

good goboooooboboboboobooboobooboon
good gobooobooboobooo

googoo oo0oooooocrRTODOOOOOOOO

goo XODOO0ODOoOoooooocRT OO
goooboooooboo gooobooboboobooon

goooboboooooobobooboboobon
goooboobooboboobogoboboobon
goooboboooooooboooboboobon
gooobobooooboobooboboooon
gooobooooobooboobobooboboo
goboooboobogobooboobooooobon
oooobOob0o0o Xooboooboooooooo
goooooooooobooboooooogooon
gooboobobooooooooooobobobooo
googboboobobooooobobgooboo

googbooobooboobooboboboooo
goooboboobogboobooboboooboon
oooopoobooobooboooobooognD poO
gooobobooooooobobbooboobon
goooboboooobooboooboboobon
googbooobobooooobooobooobon
gooobobooooooboobobooobooobon
gooobobooooooobobooboboobon
gobogbooboobooboobooboobon
goooobooboooooo

goooboboooooboboooooobooooo
gobogbooobooboobooboobooobon
OO0000000O0O0oOooOoogn Corning OO
gobgbooobboobooboobobobooobon
goooboboooobgboooboboobooog

gooobobooooooboboooboboooo
g20000000n

10 Dooodddoooooooooo

goooboboooooboooooobooboooo
gooobgooobooooboboboooo

gooobobooboobooooobooboooo
goooooobbobbooooooboobobobooo
gobogbooobooobobboboooooboobon
gobogboooooboboboobobooboooboo

oo0ooboooogoboooog Vol.17 No.10O 20040

gobgboooboobooboobooooboooobon
gobogboooboobooboobobobooobon
goo
gobobooboogoobobobbooooobobon
000 (PpO) DO0O0ODOOOOODOOOOOOO
goboooobogbooboobobobooobon
goooboboobooboobooobobooobon
gooobgboooboboobgogn
gooobooobgoobooobobooobooo
poO0OO0D0OO00OO0DOOOOODOOOOODOOOO
goooobobobobooooooooooboobobobooo
gobogbooobbooboobooboooooobon
gobogboobooboobooboooooobon
goo
goooboboooooboboooooboooooo
gobogboooboboboobooboboooobon
gooooooogoboooooboobobbobn
gooboboooobobbobooboogooooon
gobogboooobooboooobooboobbon
goooboboooooooboboboboobon
goooOoooooooooppOOOOODOOOO
gobogbooobobobooboobobobooobon
goooboboooobooboboooooobon
gooooobgooooboboooboboobon
gobgbooobboobooboobooboobon
gobgbooobbooboobooboboobooobon
goooboboooobgbooobobooboobon
goooboboooobgbooogbooobobon
gobobboobboooboboooobooobobooo
gobogboooboobooboobooboobon
gobgbooboooboobooooobooboobobon
goo
gooobooobgooboobooboboooo
gobogboooboobooboobooboobon
goooooboooooo

gooood

55



