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Abstract

Five VOC removal systems of automobile surface coating booth were selected and analyzed to evaluate
the removal efficiency. The VOC emission rate ranged 0.8726kg/hr to 1.1559kg/hr and toluene, ethylben-
zen, and xylene of VOC were mostly emitted in automobile surface coating booth. The total VOC removal
rate of activated carbon-bio cat system was shown 81.1% with ranged 83.8% of o-xylene to 79.5% of m.p-
xylene removal rate and that of activated carbon-incinerator system was 80.2% with ranged 85.8% of o-
xylene to 67.1% of toluene removal rate and that of two stage activated carbon system was 72.1% with
ranged 77.0% of o-xylene to 66.5% of ethylbenzene removal rate, respectively. These three systems were
satisfied with 70% VOC removal rate of recommended standard. The total VOC removal rates of one stage
activated carbon system and water-chemical washing system were 26.0% and 27.3%, respectively, which

were not satisfied with VOC recommended standard.

Key words : VOC removal, automobile surface coating booth.
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Table 1. Recommended standard of VOC in painting
booth®
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Fig. 1. Schematic of VOC removal procedure in activat-
ed carbon-bio cat system
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Fig. 2. Schematic of VOC removal procedure in activat-
ed carbon-incinerator system
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Table 2. The analytical conditions of ATD-400 & GC-

FID for VOCs

ATD-400
Oven Temp. 100T Trap Hold 5min
DSRB Time 1.0min Split(inlet) no(zero)
Inj/Tube 99 Split(outlet) 2.5ml
Trap Fast Yes Transfer line Temp  220T
Cycle Time 60min Min psi 42psi
Trap Low Temp. -30C STD Inj Time 40min
Trap High Temp. 3260 Nafion Drier Flow  225min

GC/FID
Oven Temp. (inital) 46T (hold:10min)|Oven Temp.(inital) 1707
Detector Temp.(1) 250 Detector Temp.(2)  250C
Midpoint Pressure 17psi Column Flow 1.8ml/min
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Table 5. emoval rate of VOC in two stage activated car-

bon system
Emission rate(ke/hr)
voe before(n=6) after(n=6) Removal
range mean range mean |1ate(%)

toluene  [0.4185-0.6431|0.5059 |0.1254-0.1692(0.1481 | 70.7
ethylbenzene |0.0379-0.0715|0.052510.0103-0.0199(0.0176 | 66.5
m,pxylene |0.2868-0.3426/|0.3136 |10.0734-0.1024]0.0802 | 74.4
0.0254-0.0641(0.0423 10.0086-0.0114{0.0097 | 77.0
0.9143 = 0.2556 | 72.1

o-xylene

total &=

Table 6. Removal rate of VOC in one stage activated
carbon system

cat system
Emission rate(ke/hr) Emission rate(kg/hr)
Voc before(n=12) after(n=12) Removal voc before(n=10) after(n=10) Removal
range mean range mean |rate(%) range mean range mean |rate(%)
toluene 0.0985-0.1948(0.1660 |0.0196-0.0501{0.0322 | 80.6 toluene |0.0536-0.0956|0.0767 |0.0383-0.0598| 0.0472| 38.5

ethylbenzene|0.2048-0.3125[0.2455 [0.0305-0.0589|0.0412 | 83.2
m,p-xylene |0.3993-0.7823|0.5837 |0.0858-0.1328(0.1194 | 79.5

o-xylene  [0.0876-0.1890{0.1607 |0.0178-0.0401|0.0261 | 83.8

ethylbenzene | 0.0723-0.1204/0.0909 [0.0519-0.0965| 0.0703 | 22.6
m,p-xylene |0.4989-0.832110.6239 |10.4296-0.4824| 0.4589 | 26.5

o-xylene [0.0650-0.1042/0.0811 |0.0490-0.0836| 0.0683 | 15.0

total - 1.1559 - 0.2189 | 81.1

total - 0.8726 - 0.6453 | 26.0

Table 4. Removal rate of VOC in activated carbon-

Table 7. Removal rate of VOC in water-chemical wash-

incinerator system ing system
Emission rate(ke/hr) Emission rate(ke/hr)
VOC before(n=12) after(n=12) Removal VoC before(n=10) after(n=10) Removal
range mean range mean |rate(%) Tange mean range mean |rate(%)
toluene |0.0925-0.1352(0.1169 [0.0201-0.0528]0.0385 | 67.1 toluene |0.2005-0.2538)0.22210.1319-0.1705[ 0.1489| 33.0

ethylbenzene [0.1684~0.2406|0.2117|0.0285-0.0608]0.0443 | 79.1
m,pxylene |0.4876-0.8324]0.6793(0.1044-0.1490{0.1283 | 81.1

o-xylene [0.1630-0.2183|0.1969 [0.0108-0.0452(0.0279 | 85.8

ethylbenzene |0.1394-0.1806|0.1644 |10.0766-0.1304| 0.1002| 39.1
m,p-xylene |0.3324-0.3913(0.3505 |0.2506-0.3079| 0.2874| 18.0

o-xylene [0.1327-0.1886]0.1607 [0.0954-0.1329( 0.1165| 27.5

total 5 1.2048 = 0.2390 | 80.2

total = 0.8977 = 0.6530| 27.3
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