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Abstract:
“High Clean DX” a dioxins removal technology for 

fl y ash discharged from municipal solid waste (MSW) 
incinerators was developed. In the course of developing 
“High Clean DX,” a rapid analytical technology for the 
dioxins concentration in fl y ash was important. A simpli-
fi ed analytical technology for dioxins in fl y ash using 
fl ame ionization detector gas chromatography has been 
developed by focusing on the simple volatilization 
behavior of organic compounds,” This technology makes 
it possible to estimate the dioxins concentration of fl y 
ash rapidly.

1. Introduction

In 1997, Japan’s Ministry of Health and Welfare 
issued “New Guidelines” for dioxins discharged from 
municipal solid waste (MSW) incinerators, which set 
standard values for concrete permanent countermeasures 
for the concentration of dioxins in incinerator exhaust 
gas. The “New Guidelines” also mentioned the neces-
sity of regulating the total dioxins emissions discharged 
from the MSW incineration facility as a whole, and as 
a result, the current basis of dioxins countermeasures 
has shifted to “total emissions per unit of waste.” When 
considering countermeasures for this regulation of total 
emissions, effective treatment of the dioxin contained 
in fl y ash is essential, because dioxins in fl y ash account 
for more than 60% of the total dioxins emissions from 
MSW incinerators. The target value for reduction in this 
case is on the order of <0.1 ng-TEQ/g-fl y ash1).

Under the circumstances described above, JFE Engi-
neering developed a dioxins removal technology called 

“High Clean DX”2–5) for dioxins contained in fl y ash. 
Several “High Clean DX” units have been delivered as 
actual fl y ash treatment systems and are functioning 
smoothly.

As the analysis method for the dioxins concentration 
in fl y ash, a method using a high resolution gas chroma-
tography mass spectrometer (GC-MS) is specifi ed as the 
offi cial method (Ministry of Health and Welfare Noti-
fi cation No. 192, 1992, Ministry of Health and Welfare 
Notifi cation No. 633, revised, 2000). Although analyses 
by the offi cial method achieve high accuracy, an analysis 
period of from several weeks to approximately 1 month 
is required. Therefore, various analytical techniques 
have been developed to shorten the analysis period. In 
the course of developing the “High Clean DX,” which is 
based on the principle of volatilization and desorption of 
organic compounds from fl y ash, the authors established 
a simplifi ed analytical technology for the concentration 
of dioxins by measuring the volatilization and desorp-
tion behavior of organic compounds using a fl ame ion-
ization detector (FID) gas chromatograph, which is a 
general-purpose analytical device. This paper presents 
an outline of the “High Clean DX” system and describes 
the simplifi ed analytical technology for dioxins which 
was established in the course of developing the device.

2. Outline of “High Clean DX”

2.1 Process fl ow

The principle and process fl ow chart of the “High 
Clean DX” are shown in Fig. 1 and Fig. 2, respectively. 
As shown in Fig. 1, the dioxins in fl y ash is adsorbed on 
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chromatograph (Shimadzu Corp., GC-14B) equipped 
with a fl ame ionization detector (FID) with high sensi-
tivity for organic compounds. Normally, gas chromato-
graphs are used to analyze gas of a specifi ed volume 
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convergent time, and examined the relationship between 
the FID convergent time and the dioxins concentration 
analyzed by the offi cial method (Fig. 7). From Fig. 7, 
it was shown that a correlation exists between the FID 
convergent time and the dioxins concentration. Based on 
these results, it is possible to estimate the dioxin concen-
tration by measuring the FID convergent time of fl y ash. 
Because the FID convergent time can be measured in 
several hours, a simplifi ed evaluation of the concentra-
tion of dioxins is possible in an extremely short time.

The correlation between the FID convergent time and 
the dioxins concentration depends on the type of fl y ash 
at each incinerator. Therefore, in order to estimate the 
dioxins concentration from the FID convergent time, it 
is necessary to measure the FID convergent time and the 
dioxins concentration by the offi cial method for several 
samples in advance.

4. Conclusions 

Focusing on volatilization behavior, which is the 
principle of dioxins removal in the “High Clean DX,” 
a simplifi ed technology for analyzing the concentration 
of dioxins in fl y ash using a general-purpose gas chro-
matograph was established. While there are limitations 
on quantitative accuracy, it is possible to shorten the 
dioxins analysis time, which requires from several weeks 
to the 1 month with the offi cial method, to several hours 

with this new method.
This analytical technology is based on the simple 

volatilization behavior of organic compounds and there-
fore can also be applied to other substances such as con-
taminated soil and other organic compounds, including 
PCB, PCN, etc.,BT/F1 1 Tf7dKuTa87nF4.7ing the relationship between 
the FID convergent time and the concentration of the 
object.


