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Ministry of the Environment

Waste cathode ray tube (CRT) glass, which contains hazardous material such as Pb, is a
typical form of E-waste and is currently recycled to produce new CRT glass. However, since
demand for CRTs is decreasing due to their replacement by flat-panel displays, used CRT glass
will have to be managed differently in the near future. A potential solution is landfill to lay
down a future Pb resource. Our research goal is to elucidate the chemical stability and the
long-term impact of waste CRT glass when disposed of by landfill.

For this purpose, the amount of leaching from CRT glass was measured and the time- and
pH-dependence were examined to estimate the longer term leaching behavior. The leaching
mechanism was also investigated to ensure the validity of the estimate. In acid solution, the
amount leached showed t"? dependence, that is, diffusion-controlled dependence. In water or
alkaline solution at pH 11, the amount leached showed less time dependence and observation
using a static method indicated the deposition of many particles on the surface. The amount of
Pb leached was less than that of other components. The deposited particles formed a protective
layer which prevented the dissolution of the glass. The diffusion of toxic elements such as Pb in
the field needs to be estimated. The effect of CRT glass pretreatments such as ultrasonic
cleaning and particle size reduction on the results of leaching tests carried out under shaking
conditions were examined, with alcohol chosen as the cleaning liquid. As leaching was found to
increase under acidic conditions or under alkaline conditions of above pH 12, the amount of Pb
dissolved from CRT glass is likely to increase in the presence of acid soil or cement. Sh
dissolved into liquid phase more readily than other components of CRT glass, indicating the
possibility that Sb in CRT glass may cause widespread pollution by spreading along a flowing
waterway. The validity of the Japanese leaching test known as JLT-13 was also investigated by
applying it to CRT panel, funnel and frit-mix glass. It was found that the kind of filter used and
its pore size greatly affected the amount of Pb detected. This indicates the need to thoroughly
investigate the hazard of microparticles in the environment as well as the risk from dissolved
fractions.
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T ANOWHR~OENPER ENTZZ LD,
B O 720 OWHR E LTIk EY 7=
—IANEELNEEZX LD, TR 2R
Imm 2L BIZIED7235-E81E, W FL o vEik % ff H
LT HEHREBAE RIS KR & 2RI RN 2 &
LTl otz, $5IZ, CRT W7 AMILELRE O 1y

Tt © DIR AW I OB O AR & il S 8 5
72O b AR ITRAR 1lmm LA RIZiED 52 b
DEELWEEDND, £/2, PhiEHEDO L
1%, pH1~pH13 0P CHEIEL 1 g : 50 ml ®
WA, it ppm 2ETHIE S THLZ DD
Mol

3—4 FEEYL L TCORYRERSMEDOTE
B 5 2RI & 9IS, MIETH O Pb AT, BRE
13 BICHESND 1.0 um F 7 AHEAMK (
GF) OBaRbo & bmRET, 77U v MEAR
£ (Frit-mix) 3L 07 7 o1Vl (Funne) ©
FNEH 2.5£0.2 8 L 10 0.83£0.04 mg/L. (FHj=
FEHER 22, A 8) Tholz, T LD bAED
/INEUN0.3 um T AFHEAIER T 4 L F — LD
R BMREL DO AL, 1 0.20-0.31
mg/L 3 X010 0.10-0.19 mg/L Th -7z, X 6127
T XL 512, SEM BIESEIT K 0 BOHIRL 1 0 A K
DR SN LG RBIFHRIZES LTI
PAFIHTEHTLLEDOH DL RGN E R

1.0

-7,
3.0
25 - Pb +
<20t O 0.45 MF
E B 1.0 MF
§ 15 + 0 0.3 GF
‘1‘3 0 1.0 GF
& 10
-
05
Regulatory limit
,_-— 0.3 mg/L
0.0
Panel Frit-mix Funnel

K5 RE 13 SBEHHBRABRER



¥

- Ty
1.0 gm Glassfiber filter

K6 41FHDAME A LEDOFEF D SEM EfE

0.3 um Glassfiber filter

4. FLOH

CRT 7 7 v RN T ADRMZHEE & LT, Wik
ST CIER I RIIREH O HF RIS L, 14
VR R OER A K TH DET NV E ST,
PEROT VT U PSR T TR AN s A
T o RIS R EI R B E R LR R MK T
THETNER, ZORDRHEIIN T AKHE
WBIZKRE RAFT 2, LER->THRES L TY
2 BN HRBR 21T o T BRITIE, RIS DB
BT d B MR 5 2 & BEMIR HIE £ SRl 5
FTHEEERD,

REDRBRICHN DB E LCIE, ATLEREG
WELTK, Tha—LoERTIHEV RN L,
PR Ilmm U EOSDEHNLIONREE LN &
B O Nl o T, flix D pH TR E SRR E1T >
i 8. Pb IAHEIL pH13 > pH1 > pH6 DJETH
52 ERP LM oT,

REETER 135 ORBR CIE BIES LTS 1.0
pum 7 A AR TIEORL T 00 A il 25 =
We X AL, PR 7 OYiE B 2R T A MNED H
DT EVHIENNTIR ST, ZOREWLNTT D
LT, EEOV A EBE L XV #EY)2REER
FMFOREICDRBD D LW IND,
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1mm 2mm 6

JIS K 0058-1 1
1
1
JIS K 0058-1 13
PH
13 0.5mm 5mm 6 10 58 6.3
JIS K0058-1 2mm 6 10 58 6.3
JIS K 0058-1 5cm 200 /

13 20 100gr 50gr




(mg/l)

0.086
0.019
0.021
1mm 2mm 0.110
1mm 2mm 0.240
75096
2 75315 75499
2.2 N




