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Abstract — Mercury amount in vapor phase from 3 types of CFL(compact fluorescent lamp) are estimated by mea-
suring mercury concentration in vapor phase. The mercury concentration in vapor phase from CFL is sharply decreased
during initial time and then the change in the mercury concentration is slightly decreased up to 24 hours. The mercury
concentration in vapor phase is almost constant after 42 hours, which can be called by stabilized concentration. It can be
estimated that the stabilized concentration is caused by the evaporation of mercury in the residues of broken CFL and
can be affected by temperature and pressure in crushing apparatus. The mercury concentration for CFL manufactures are
in the order of A < B < C as the same results of the initial mercury concentration and the stabilized concentration in
vapor phase. As increased air flow rate, the partial pressure of mercury is decreased and the amount of mercury is
reduced. Initially, the mercury concentration in vapor phase emitted from CFLs is higher than the regulatory level of
0.1 mg/m® in the specific facilities regardless of air flow rate. Hence, it is absolutely necessary that mercury in vapor
phase should be controlled at the point of crushing campact fluorescent lamp.
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Table 1. Specification of sample types of CFL

Types  Wattage (W) Diameter (mm) Length (mm)  Mass (g)
A 20 15.1 165 100.78
B 20 15.1 165 101.73
C 20 15.1 165 101.91
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Fig. 1. A schematic diagram of an experimental apparatus of crush-
ing compact fluorescent lamp.
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Fig. 2. The average concentration of mercury vapor with time at
airflow rate of 0.7 L/min (CFL).
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Fig. 3. The average concentration of mercury vapor with time at
airflow rate of 1.0 L/min (CFL).
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Fig. 4. The average concentration of mercury vapor with time at
airflow rate of 1.3 L/min (CFL).
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Table 2. Stabilized concentration and stabilized time of Hg for the crushing CFL

A B C
([}j /lr?]\;:]) Stabilized cont}:entration Stabilized time  Stabilized c0n<3:entration Stabilized time Stabilized congentration Stabilized time
(ng/m”) (hour) (ng/m) (hour) (pg/m”) (hour)
0.7 131 23 176 25 213 27
1.0 97 21 129 24 190 24
1.3 56 18 89 21 96 24
*Average temperature: 20 °C
Table 3. Partial pressure and mole fraction of mercury from CFL with temperature
Temp. (°C) A B ¢
Pa (mmHg) Xa Pa (mmHg) Xa Pa (mmHg) Xa
10 4.92x107° 1.00x107 7.83x107° 1.60x107 8.44x107° 1.72x107
20 5.10x107° 0.42x107 8.10x107° 0.68x107 8.74x107° 0.73x107
30 5.27x10°7° 0.19x107 8.38x107° 0.30x107 9.04x107° 0.33x107
*Pa: Partial pressure, Xa: Mole fraction
3= Table 20 YERASITE Table 4. Estimated amount of mercury in CFLs
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