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An Experimental Study on the VOCs Concentration Variation using a
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ABSTRACT : This study prepared and utilized an imitation trial test chamber for a petroleum spill to predict the concentration
of discharged Volatile Organic Compounds in the air at the time of Tae-An peninsula's petroleum spill, which happened in
December, 2007.

The petroleum spill imitation trial test chamber measured and analyzed the concentration variation of total VOCs. As the
ambient air velocity increased, so the concentration of VOCs decreased; and as the water temperature rose, the concentration
of VOCs increased. Furthermore, it appears that total concentration of VOCs decrease by more than 90% 6 days after the
initial petroleum spill compared to the initial concentration of VOCs.
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Fig. 1. Schematic diagram of petroleum outflow trial text chamber.
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Table 1. Experimental Conditions of Chamber

. " Case 1
Environmental conditions Case 2 Case 3
(Standard)
Temperature of atmosphere 145C 14.5C 2.0C
Velocity 1.5 m/sec | 0 m/sec | 1.5 m/sec

Table 2. Analytical Conditon of TD & GC/MS
TD(Thermal Desorption)

325C
30 mL/min, 15 min
Lig.N2 or Adsorbent

Desorption Temperature

Desorption Flux

Cryofocusing Trap

Desorption of Low . . .
40°C/min up to 300°C
Temperature Evaporator

GC(Gas Chromatography)

Injection Temperature | 300°C
Carrier Gas He, 1.8 mL/min
OV—1 Capillary column 0.32 mm i.d.X60 m
Column

I, 1 um ft)
50°C(5 min) — 8°C/min — 200°C
(When all the target compounds to the

Temperature Program

exsolution.)
Mass Spectrometer
Interface Temperature | 250°C
lon Source Temperature| 200°C

Electron ionization (70 eV)
Scan, m/z 35 to m/z 300

lonized Deposition

Mass Range
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2555 3 48hrof| 63.1%, 144 hrof| 94, 2%7} A%+ A
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Pa = Hxa (1)
Pa : Partial pressure of pollutant (Pa)
A . Mass ratio of pollutant A in liquid phase

H : Henry's law constant (Pa/mole fraction)

3.2. 2EAIZt Zotol| ME Toluenel| WHsE H|w

A= & /\l{Eﬂﬁ}Oﬂ T2 Toluene?| §=5
A} Case 12 %7] =7} 7,997.1 ug/n’, Case 2=
10,696.7 ug/n’, Case3+ 4,885.7 ug/m’'S.2 Case27} 7}
A Eskon, AR #ato] wE Toluene F:=9| g
Case 19] 74 ¥8-9= 3 48 hrof 52.1%, 168 hrojl 83.4%
7} A= QL) ESE Case 2= YU-8-9= £ 72 hrof 94.4%
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tx = Breakthrough time for an adsorption bed (s)
6 = Thickness; thickness of a sampler wall (m)
L = Length, characteristic length (m)

Vz = Velocity of adsorption zone (m/s)
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Fig. 5. TVOC concentration as a variation of time.
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Fig. 6.

Toluene concentration as a variation of time.
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Fig. 7.

Benzene concentration as a variation of time.
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Fig. 8. Styrene concentration as a variation of time.

— f % AT molAgo] Hzehy v|Ee) A ATje
R = A7 vl oA, 98 §& F PAAREE AR
g Lasht, AR H)7] FOo& SHEEE VOCs2] 90%E 124]
£ 7oliehs AR A9t o] ATk 7)2e] Apjels 2}
g 1000 -

EARNAN o7k gloml, fAF AFg wol glglon, Fuelt By
o —##—'ﬁr_—.——;ﬁ.——ﬁ—,—.—h P2UEHI AAAL 5 ¢ F2lo] QS A oF AR
Ohr  6hr 12hr 1day 2day 3day 4day Sday 6day 7day
Time et
Fig. 9. m,p—Xylene concentration as a variation of time.
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