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On-line Monitoring of Low Volatile Organic Chlorine as an Indicator of Dioxins
in Flue Gas at Municipal Waste Incinerators
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Kazuyuki KASHIWAGI, Hiroki KOYAMA and Hiroyuki NAKUI

Abstract

Presently, the amount of dioxins in flue gas at municipal waste incinerators (MWIs) is measured once
annually in Japan. However, it is uncertain whether the data obtained represents the annual trend
accurately because the dioxin formation intensity at MWIs may drastically differ depending on the status
of the operation. For the effective control of dioxins, a simple monitoring method that can be frequently
used is desirable. We have used an emission spectrophotometry system equipped with barrier discharge
radio—frequency helium plasma in order to monitor the “low volatile organic chlorine (LVOCL)” group
parameter in flue gas during combustion start-up. The flue gas was adsorbed in sampling columns
containing 0.3 g of a graphite—carbon adsorbent. The flow rate and gas amount were 1.5 L./min and 45-90
L, respectively. The sampling column was directly connected to the barrier discharge helium plasma and
thermally desorbed with a stream of helium gas. This method will facilitate the monitoring of the memory
effect and de novo synthesis of dioxins. Additionally, there was a high correlation between LVOCI and the
dioxin toxic equivalent (TEQ) at both the bag filter (BF) outlet and the selective catalyst reactor (SCR)
outlet.
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Table 1 PCDD/Fs+DL-PCBs and LVOCI in flue gas

at municipal waste incinerators

Sampling Time| PCDD/Fs+DL-PCBs
l’J\lnit STDm.pIitng Sa[r)nrfcling Total TEQ LYOCI ,
o.| Poin ate Start | End (ng/m) (ng—TEo/mS)(“g Cl/m°)
) 27-Dec—06| 9:00 | 12:59 32 0.50] 7.2
15-Jan-07 | 11:30 | 15:30 49 0.055 4.2)
] 16-Jan-07| 11:00 | 15:00 2.9 0.031 41
BF 12:09 | 14:09 360 6.6 44
outlet .| 1413 | 16:13 240 44 31
907 M620 [ 1820 | 160 2.9 22
18:25 | 20:25 130 2.4 16
3-Aug-07 | 11:40 | 14:30 43 0.054 3.0
| SCR | 16-Jan-08| 11:30 | 15:30 0.37 0.0011 0.61
outlet | 17-Jan-08| 10:00 | 14:00 0.66 0.0013] 0.42)
BF | 31-Jul-08 | 10:30 | 14:30 33 0.031 3.9
outlet | 1-Aug-08 | 10:30 | 14:30 29 0.025 3.6
9-Dec-08" | 12:31 | 16:31 3.6 0.032 9.2
SCR |10-Dec-08*| 11:30 | 15:30 0.54 0.0030 1.8
outlet |{{_pec—08* 11:30 | 15:30 0.32 0.0016] 1.1
12-Dec-08"[ 11:30 | 15:30 0.25 0.00099 0.67

* at startup of combustion
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Fig. 3 Time—course changes in LVOCI in flue gas at the bag filter outlet, PCDD/Fs+DL-PCBs TEQ,

furnace temperature, and furnace pressure during combustion start—up
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