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Abstract - The usage of toxic gas in Korea is increasing in the development of high-tech industries such as
semiconductors, displays and solar panels. The recent survey of domestic toxic gas consumption indicates an
increase in annual average of 12.4 percent, but it is still focused on usage, and it is negligent in safety and treat-
ing the post. In September 2012, an accident occurred in Gu-mi involving hydrofluoric acid leak demonstrates
the absence of safety management. Due to the incident, the government, industry and academia have been in-
terested in chemical substances(toxic gas), and the government-led safety management has been established
and implemented, but there are still a lot of safety blind spots. The purpose of this study is to develop effective
measurement methods for the destruction or removal efficiency of gaseous materials emitted from the
Scrubber used in the semiconductor and display industries. Also, this study demonstrated how toxic gas facili-
ties can be applied without error by verification test for the measurement method guideline of the destruction
or removal efficiency of the green-house gas reduction facility in the semiconductor and display industries
used by the National Institute of Environmental Research and the UNFCCC, and suggested the differentiated
measurement methods for toxic gas reduction facilities, and the third party certification for safety facilities is
needed to prevent toxic gas accidents.
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Table 1. The Status of Toxic Gas on Use

(Unit : No.)

Div. 2011 2012 | 2013 | 2014 | 2015
BEAE | 481 485 488 493 489
A 7FAI A 299 305 307 327 333
Az 35 36 36 37 45
FAAA 34 34 35 38 45
Tl Al 80 81 83 88 107
AH&AI A 451 465 476 499 524
ERA = 44 45 45 46 50

Sum 1424 | 1451 | 1,470 | 1,528 | 1,593

Table 2. The status of domestic consumption of

toxic gases
(Unit : Ton)

Div. 2011 2012 2013 2014 2015

Usage | 188,457 | 235,112 | 233,410 | 245,096 | 300,910

A Zad 53 EE]
w1 199 702,565 1,255
JE N 165 \\ _003%

3
1,000,095

23

Fig. 1. The status of domestic consumption toxic
gases.
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Table 5. Accident Staticstics of Toxic by Cause

AT 5% HA7hAE A AdelA B4 (Unit : Case)
) o ) Div. 2012 | 2013 | 2014 | 2015 | 2016 | Sum
Table 3. Accident Staticstics related to Toxic
Gas during the last ten-year period Sum 2 o 8 7 7 3
(Unit : Case, %) AFE A} R 0] 2 1 3 2 - 8
High TEAET - - 1 - 1 2
Div Total Pressure [Toxic Gas(B) Share 2
’ Accident BJA, %) Al u]H] - 3 1 1 4 9
Gas(A) -
AEEZ(TA)| - - 2 3 . 5
Sum 1,484 157 46 26.9
71k - 5 1 1 2 9
2007 264 24 3 12.5
2008 209 24 6 25.0 .. . .
Table 6. Staticstics of Toxic Gas Accident by
2009 145 13 2 15.4 Region
2010 134 17 2 11.8 (Unit : Case)
2011 126 6 - - Div. 2012 | 2013 | 2014 | 2015 | 2016 | Sum
2012 125 9 2 222 Sum 2 9 8 7 7 33
2013 121 15 9 60.0 Gangwon i | i i i )
2014 120 16 8 50.0 Gyconggi 1 1 1 ) 1 4
2015 118 15 7 46.7 Gyeongnam | - : . ] ] 5
2016 122 18 7 38.9
Kyongbuk - 2 2 - - 4
. C . . Gwangju 1 - - 1 - 2
Table 4. Accident Staticstics by Toxic Gas &
(Unit : Case, %) Daegu - - - - 1 1
N Daejeon - - 1 - - 1
Div. 2012 [ 2013 | 2014 | 2015 | 2016 | Sum | Share(%)
Sum 209 | 8|7 |7]|3| 100 Busan i i ! ' 4 >
NH; 126|572 &7 Sejong - - - - ! !
Cl, O T T R R ' 18.2 Ulsan - 2 1 - - 3
SiH, - 2 - 1 - 3 9.1 Jeonbuk - - - 1 - 1
SO, 1 - - - - 1 3.0 Jeonnam - - - 2 - 2
HCl - - 1 - - 1 3.0 Chungnam - - 1 1 - 2
CH,O - - - 1 - 1 3.0 Chungbuk - 2 - 2 - 4
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Fig. 2. Methods of Measuring Destruction or Re-
moval Efficiency of Toxic Gas Reduction
Facilities.
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Reduction Facilities.
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Table 8. Measurement Condition

Div. Condition Note
kW 9.5
LPM 300~500
DRE 99%
DRE(%)
99.9 99.9 29.9 99.9 99.9
100 93.7 93.1
89.3
90 5.1
8.1
80
70 o
61.2 58,2 agg
60 405 i = 100LPM
50 - 401  W200LPM
40 % 300LPM
30
20
10
0
500 1,000 3,000 5,000 10,000 7t =pm)
AAF
PRECD 999 99.9 99.9 99.9 99.9
4. 7
100 94.3 93. 208
90 - 5.5
9.5
80
70 61.9 a7
60 491 s = 100LPM
50 - 403  W200LPM
40 = 300LPM
30
20
10
0
500 1,000 3,000 5,000 10,000 s ppmm
BAF

Fig. 6. Destruction or Removal Efficiency of N,O
by Plasma Scrubber in Existing Method.
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Fig. 7. Destruction or Removal Efficiency of N,O
by Plasma Scrubber in Alternative Method.
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