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

Following Its Entrance in the Soil
WANG Zhe, LIU Shao-qing, CHEN Xiao-min, LI Yan-xia, HE Meng-chang, LIN Chun-ye

(State Key Joint Laboratory of Environmental Simulation and Pollution Control, School of Environment, Beijing Normal University, Beijing
100875, China)

Abstract: The abjective of this study was to investigate the release and transform Pb from the CRT glass following its entrance into the soil
environment. A long-term 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 in the total concentration of Pb in the soil from 28.4 mg/kg to
8 634.4 mg/kg. In details,the concentrations of Pb in the soluble and exchangeable form ( EXC-Pb) and bound to the carbonate minerals
(CARB-Pb) and manganese and iron oxides (RO-Pb) were 0.20-0.98 mg/kg, 20.1-103.6 mg/kg, and 26.7-54.3 mg/kg, respectively. The
sum of these three fractions of Pb was 48.6-155.2 mg/kg. In the EXC, CARB, and RO dissolution steps, the concenirations 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 8.0-8.3 to 7.1-7.5 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 0.15/2,21.1/¢,and 3.8/¢ mg* (kg-d) -1 ,respectively (¢ is incubation time in unit of d) . The CARB-Pb or
RO-Pb might transform to EXC-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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. Townsend 2007 7 12 4
6 toxicity 2 ke
characteristic leaching procedure TCLP 100 g
CRT 2 700 mlL 0.1 mol/L
CRT 5 mg/L T1-A  TI-B 2
- ' — 700 ml T2-A  T2-B.
GB 5086.2-1997 CRT CRT 4 20°C
pH 2007 7 23 2008 2 27
1 10 ¢
pH pH
100
0 CRT
Pb 1.4
1" lg
50 mL 25 mL 1
- mol/L. NH,NO, 30 min 3 500 r/min 15
) min 0.45 pm
CRT
- 25 mL 1 mol/I. CH; COONa-CH; COOH
CRT 6h
0.04 mol/L. NH,OHHCI-25% CH;COOH
1 25 mL 3h
1.1
0~2m.
1.2 CRT Pb. lg 10 mL
TC CH; COONa-CH,; COOH 8 h
29 2001 0.45 pm Pb
1 13
Table 1~ Steps of sequential selective extraction procedure
pH /g mL™! /°C /h
1 EXC 1 mol/L. HN4;NO; 7 1:25 25 0.5
2 CARB 1 mol/L. CH3 COONa-CH; COOH 5 1:25 25
3 RO 0.04 mol/I. NH, OHHCI + 25% CH; COOH 2 1:25 90 3
1.5 Instrepid [[
HNO;-HCIO,-HF Fe Al Mn Ca Mg K Na X
" ICP-MS X Series [l XRF Si
Pb ICP-OES RIS Pb 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 samples/mg- kg!

P PR (GSS1) H& (S B (S2) ¥ #ME
PRAEE WEE EWE/% AT AAEE Al 4G A2 M AEF Al AEF A2 AHEE s
Pb 98.0 97.4  -0.61 28.3  9178.5  8991.0 28.4  8236.2  8132.0 28.4 8634.4
Mn 1760 1711 -2.81 473 473 468 478 473
Si 292133 288493 -1.25 261147 256993 260960 259 887 259747
Al 75071 74171 -1.20 58 182 58 129 58 394 58 394 58 275
Fe 36 330 38 640 6.36 28133 26 040 26 040 28 478 25 830 25970 28 306 25970
Mg 10 860 10 440 -3.87 15 300 15 600 15 420 15 480 15 450
Ca 12286 12093 —1.57 44467 48514 48 200 41 201 49 186 49 150 42834 48 763
Na 12316 12613 2.41 13518 13 436 13 503 13422 13 470
K 21491 21732 1.12 19 898 19948 19907 19915 19917
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Fig.1 Variation of pH in the soils with treatment time measured by in-situ method and scil suspension (1 g soil to 10 mL 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
2 a 26 ~ 44 mg/kg
10~110d Pb
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Pb 99 %
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Pb.
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Fig.3 Variation of average content of Pb in the EXC, CARB, and RO fractions as well as their sum of soil with treatment time
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