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Material Flow of Fluorine in Steel and Chemical Ipdustries

Yoshiaki Funoka, Etsuo SHIBATA, Etki Kasal and Takashi NAKAMURA

Synopsis :

Key words:

It 1s very important to know material flows of various substances for better understanding of the environmental impacts of the substances
The material flow of fluorine in the industrial use and the influence of the environmental regulation were investigated from a total point of
view for trying to control the fluorine waste in environment The waste water-Discharge standards of fluorine based on the law on water pol-
lution prevention was reinforced from 15 mg/l to 8 mg/l 1n 2001

Almost 100% of fluorine was imported and 90% of 1t was fluorspar Main users of fluorine in Japan were the steel industry and the chemi-
cal industry and over 90% of fluorine was consumed 1n both dustries during the period investigated in this study

The amount of fluorine use 1n Japan decreased totally after reinforcement of waste water-Discharge standards due to the decrease of the
steel industry use Because most fluorine finally changes to slags as a by-product and they are target of reinforcement On the other hand, flu-
oride compounds produced n the chemical industry are valuable products Only the production of Chlorofluorocarbons was stopped to pre-
vent a destruction of ozone layer The drain management techniques of waste water containing fluorine were also discussed and a simple con-
cept for the recyching of fluorine was proposed
material flow, fluorine, waste water-Discharge standards, legal reinforcement of regulation, fluorocarbon, fluorite, the steel industry, the

chemical indusutry
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Fig. 1 Matenal flow diagram of fluorine 1n Japan (2002).
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Table 1. Production amount of steel making slag.

Year 1997 2001 2002
Amount Ratio Amount Ratio Amount Ratio
(10°)  (kg/ts) (10%)  (kg/ts)  (10%)  (kg/ts)
Converter Slag 5746 148 10508 144 8839 112
Electric Arc 3963 123 3214 119 3329 114

Furnace Slag

*(kg/t-s) generation ratio of slag per steel ton

Table 2. Recychng of steel making slag

Converter Slag (10° t)

Electric Arc Furnace Slag(10° t)

Year 1997 2001 2002 1997 2001 2002

Internal recycling 2018 2515 1987 413 207 131
Road and Railroad 840 1344 1940 1221 1105 1528
Ground Improvement e 79 464 —_— 100 122
Harbor Constructionand 5355 5s58) 4353 292 541 688

Public Works

Cement 434 611 485 —_— 52 66

Concrete —_ _— 36 _ e 0
Processed Material — —_ 381 595 —_— 298
Other recycling 996 414 166 160 849 108
Reclamation 62 18 78 723 223 212
Total 6675 7485 9890 3404 3077 3153
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Fig. 2. Material flow diagram of fluorine for slag, dust, and sludge in the iron and steelmaking.

100000
g 50000 :
8 : v
» i i
= h i
< | i
g i i
= 0 S —— HE—
S — — : .
28 H ' )
i Fluorspar stock consumption
-50000

1997 1998 1999 2000 2001 2002

Year

Fig 3. Quantity of fluorspar stock 1n the iron and steel-
making.
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Fig. 4. Import of fluorspar 1n the 1ron and steelmaking.
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Fig. 5 Matenal flow diagram of fluoride in the chemical industry.
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