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Release and Transform of Lead from the Glass of Cathode Ray Tube ( CRT)

Following Its Entrance in the Soil
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(State Key Joint Laboratory of Environmental Simulation and Pollution Control, School of Environment, Beijing Nomal University, Beijing
100875, China)

Abstract: The objective of this study was to investigate the release and transform Pb from the CRT glass following is entrance nto the soil

environment. A longtem incubation of soil mixed with CRT glass particles and sequential selective dissolution technology were used. Results
indicated that the addition of CRT glass particle to the soil led to the increase i the total conceriration of Pb in the soil from 28. 4 mg kg to
8 634. 4mg kg. In details, the concentrations of Pb in the soluble and exchangeable form (EXG Pb) and bound to the carbonate minerals
( CARB-Pb) and manganese and iron oxides (RG-Pb) were 0. 20-0. 98 mg kg, 20. +103. 6 mg kg, and 26. 754 3 mg kg, respectively. The
sum of these three fractions of Pb was 48 6 155.2 mg kg. In the EXC, CARB, and RO dgsolution steps, the concentrations of Pb directly
released from the surface of the CRT glass particles were only ( 0. 038£0. 025), (7. 55%3. 13), (7. 55%3. 13) mg/kg, respectively. Hence,
the released Pb from the CRT glass was mostly bound to the carbonate minerals and manganese and iron oxides in the soil. The decrease of pH
from 8 88 3t0o7 £7.5 did not significantly affect the chemical forms of Pb in the soil. The release rates of Pb from the CRT glass to the
EXC, CARB, and RO forms were 0. 15/ ¢,21. ¢, and 3. § + mg® (kg* d) ™ ', respectively ( ¢ is incubation time in unit of d) . The CARB-Pb or
RO-Pb might transform to EXG Pb when pH or Eh of soil decreases, thus entrance of CRT glass particles in the soil environment may pose an
ecological risk.
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Table 1 Steps of sequential selective extraction procedure
pH [g*mlL"~ ! /C /h
1 EXC 1 mol/ L. HN,NO, 7 I 25 25 05
2 CARB 1 mol/ L. CH;COONaCH,COOH 5 1. 25 25 6
3 RO 0 04 mol/ L NH,OHHCl+ 25% CH; COOH 2 1. 25 90 3
1.5 Instrepid II )
HNOsHCIO+HF Fe Al Mn Ca Mg K Na . X
- ICEMS (X Series II ( XRF) Si
) Ph ICE OES ( RIS Ph. Ca Fe,
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Table 2 Recovery rates of elements in the reference soil sample (GSS1) and content of elements in the treated and untreated soil sampleg mg® kg™ !
(GSS1) (S1) (s2)
/% Al A2 Al A2
Pb 98.0 97 4 -0.61 2.3 9178.5 891 0 28 4 8236. 2 8132.0 28.4 8634. 4
Mn 1760 1711 -2.81 473 473 468 478 473
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Ca 12 286 12 093 - 157 44 467 48514 48 200 41 201 49186 49130 42 834 48763
Na 12 316 12613 2.4 13518 13 436 13503 13422 13470
K 21 91 21 732 1. 12 19898 19 A8 19907 19915 19917
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Fig.1 Variation of pH in the soils with treatment time measured by in-sitx method and soi suspension (1 g soil to 10mL water) method
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Fig.2  Variation of Pb content in the EXC, CARB,and RO fractions as well as their sum of the soil with treatment time
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Fig. 3 Varation of average content of Pb in the EXC, CARB, and RO fractions as well as ther sum of soil with treatment time
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