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A multisorbent thermal desorption method was applied for the sampling and analysis of
volatile organic compounds(VOCs) in the air. Fourteen compounds including benzene, toluene,
xylenes, trichloroethylene and methylene chloride were studied to estimate the collection
efficiency of the sorbent, the sealing performance of the diffusive limit cap, and the method
detection levels(tMDLs) of the analytical system.

Except for a negligiblel contamination by benzene and trichloroethylene, the diffusive limit
cap effectively protected the sample tube from being contaminated by diffusion during
sampling. About 300 mg of the sorbent was enough to almost completely collect the selected
fourteen compounds in the air. The MDLs ranged from 0.17 to 0.73 ng per sample, and the
relative standard deviations, which were determined by analyzing 7 replicate sample tubes,

C, v |
were less than 10% for all the compounds concerned.

When a multisorbent thermal desorption was applied to determine the VOCs in-the air of
an industrial area in Sung Nam city, all the compounds concemed were detected. The highest
three~hour mean concentration of trichloroethylene was 784.46 ng/m°. Toluene, benzene, and
‘chloroform were also detected at high concentrations. Compounds such as trichloroethylene,
benzene, toluene, xylene, ethylbenzene, and methylene chloride, which are emitted by industrial

activities, were detected at much higher level in the daytime than at night.

Key words : multisorbent thermal desorption, VOCs in the air, collection efficiency, GC-MSD
method detection level, level of VOC, Sung Nam city.
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Table 1. Configuration and condition of ATD-400 & GC-MSD.

Configuration & Condition
Desorption oven temperature : 350°C @ Desorption time : 10 min

Cold trap packing : Carbotrap 25 mg + Carbosieve SII 55mg

ATD-400 Column flow :

Cold trap low temperature :
1 @ Carrier gas pressure :

-30C , High temperature @ 300C

114 psi

Inlet flow : 0, Outlet flow @ 29, Desorb flow : 50ml/mim

Transfer line temperature :

200 C @ Split rate : 30:1

Column : DB-624, 60m X 0.32ID X 1.8um

GC

Column temperature program -
35C , hold 2 min, 4C/min to 50C

10°C/min to 220C , hold until last compound

MSD
(Ion Trap)

Interface temperature : 250C @ Interface type : capillary direct
Ion trap temperature : 125°C @ Emission Current : 10 HA

RF storage level : 32u @ Scan rate : 0.7 sec/scan

Fil/Mult delav ® Threshold :

Al AVilaL wlliay P Awi 81016 )

Background mass : 46 u @ Mass range :

1 count

247w - 260 u

1min
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Compound MDIL. front-tube backup-— tube Front _tgbe' collection
(ng/sample) (ng) (ng) efficiency (%)

Methylene chloride 051 7.69 ND 100
Chloroform 0.73 5.86 ND 100
1,1,1-Trichloroethane 0.21 3.94 ND 100

Carbon tetrachloride 046 344 " .ND 100
Benzene 053 3.32 0.76 81.37
Trichloroethylene 0.20 107.9 1.06 99.02
Toluene 0.30 2813 054 98.16
Tetrachloroethylene 0.20 1.36 ND 100
Ethylbenzene 0.23 18.96 ND 100
m,p-Xylene 0.18 5.94 ND 100
o—Xylene 0.21 212 ND 100

Styrene 0.17 1.06 ND 100
1,2,3-Trimethylbenzene 0.27 1.8 ND 100

Front tube collection efficiency (26) = weight percent of VOCs adsorbed on the front tube against the total VOCs

adsorbed on the front-tube and the backup-tube.
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cap which was exposed to the air of an

industrial area for 12 hours.
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Table 3. Quantitation ions, retention times, %RSD and MDLs for the VOCs cconcerned.

Compound Quan Ion RT %RSD ) MDL o *MD L **MDL
(area) (ng/sample) (ppb) (ng/sample)

Methylene chloride 49 8.57+0.006 575 0.51 0.046 1.38
Chloroform 83 11.31:0.035 881 0.73 0.028 0.25
1,1,1-Trichloroethane 97 11.65+0.043 156 021 0.007 062
Carbon tetrachloride 117 11.9440.049 4.04 0.46 0.014 042
Benzene 78 12.25+0.048 336 053 0.031 0.34
Trichloroethylene 130 13.25+0.063 0.96 0.20 0.007 045
Toluene o1 15.26+0.076 337 0.30 0.015 0.99
Tetrachloroethylene i66 16.1720.073 3.89 0.20 0.005 0.75
Ethylbenzene 91 17.68+0.078 598 0.23 0.006 027
m,p—Xylene 91 17.86+0.083 4.35 0.18 0.008 0.76
o-Xylene 91 18.53+0.078 3.14 0.21 0.009 0.57
Styrene 104 18.54+0.079 2.77 0.17 0.007 164
1,2,3-Trimethylbenzene 105 21.43+0.093 421 0.27 0.010 NA
Note 1. RT(retention time) : Mean + Standard Devation

1
2 UMV e wers
&

PR TR R

. #0R5D’s  were calculated using the area responses on the chromatogram of 7 replicate samples

(%RSD=100 x SD/Mean)

o8}

sample volume in liters

[N

. *MDL's(ppb) are the values for 5.3 liter sample,

. MDLs(ng per sample) may be converted into micrograms per cubic meter by dividing them with the

5. #*MDLs(ng/sample) are the averages of MDLs from the method U.S EPA TO-15.
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Fig. 4. Total ion chromatogram of the target VOCs collected on a standard solution cartridge which
was prepared by spiking 20ng of each compound.

ol

L

nEEH
__)\4:1“
D)
2

A ol ofy
m1o

)
=
OH JE 02:4 Elo"

>
=
M o g
o
38
£
8
0
L
w
(i

S BRI ES
Ade F 2
A Aol o
.59 YERARE

R
L

Loy

A

Table 40l &7 A2
T-E3te] AEsided, A
% VOCs® ¥ FX& trichloroethyleneo] 73
=A vebta, vkl toluene, benzene, chloroform,
carbon tetrachloride, methylene chloride %<
o2 A HEHUG

~

Tnchloroethylene«l AR ANH 77T
¥ 9701 ug/m 01%’1%4 3AIZE %

Aﬂ

th7]

- A, Azdd ZF VOC
Tro ¥F HAE By tn'dﬂoroethylene, toluene,
xylene, benzene, methylenechloride® &% W37}
F2 ¢ T U olHE v 9L FE F
AA Qiﬂb‘r‘:q °F7}°ﬂ*‘: AIZrdE = HAUL A
X] 01-0 %

2y WEE4el 2 vede & & Utk



GEnAFHA L 9EHFAE o8 U7l F VOCs = FHN @48 97

Overlay Plots

File: chsaturnidatalamb\08031803 ms
Sampie: AMBIENT AIR.STS 2

Date 3/16/1898 20:02:21
Comment  DB-624 30M70.25,30: 1 AMBIENT AR
Opesator: HYUN Scan Range: 1 - 2250 Time Range: 0.01 - 30.00 min

Lo

Dichiorodifiuromethane

Trichloromonofluoromethane

chioride

Chloroform
"

1,11-Trichloroethane

g
=y
8 a
8 E
R4 o
g g
by 3
f £
=2 =
&
g
®
2
=
ks
g
g
-1
A ]
‘%ULjA

Tetrachloroetinylene

m,p-xylene(29.69ug/n3)

styrene+o-xyiene

Ethylbenzene(17.70ug/m3)

1,2 3-trimethyibenzene

Fig. 5. A representative chromatogram obtained from the

of the industrial zone in Sung Nam city.

Table 4. Concentrations of airborne toxic VOCs at an industrial

site in Sung Nam City.

101

analysis of ambient air sample taken at a site

(ng/m’)
daily total(n=27) day-time(n=13) night-time(n=14)
Compound (06:00AM-~18:00PM) (18:00PM-06:00AM)

Mean SD  Range Mean SD  Range Mean SD  Range  D/N Ratio
Methylene chloride 1.77 1134 ND-4491 159 1218 ND-4491 556 654 ND-1856 29
Chloroform 1541 517 7672601 1448 567 767-2601 1676 421 10.71-2540 0.9
1,1,1-Trichloroethane 10.9% 746 7.20-45.85 1225 952 745458 .. 908 151 7.20-1238 14
Carbon tetrachloride 14.83 761 9649-32.83 1835 825 956-32.83 971 030 9.49-1047 19
Benzene 2067 2631 445-9961 3081 3049 563-9961 592 098 445743 5.2
Trichloroethylene 97.01 16148 517-784.46 150.82 19366 7.40-784.46 1874 13.06 5.17-3783 80
Toluene . 3856 7190 2353531 B8 648 2353731 - 2354 1428 8.23-4915 2.1
Tetrachloroethylene 9.14 509 567-2435 1107 590 590-24.35 634 072 567-768 1.7
Ethylbenzene 6.52 532 2.99-2955 83 632 330-2955 387 074 299-543 22
m,p~Xylene i0.77 2268 225-12033 1408 2626 220-12033 557 318 241-1360 24
o Xylene 4.36 849 0.89-4508 560 1096 0.83-45.08 25 118 127-526 2.2
Styrene 517 154 427-11.98 552 194 427-1198 466 017 438492 1.2
1,2,3-Trimethylbenzene 4.00 152 301-10.31 426 194 301-1031 362 034 329-432 12

ND: nondetectable, n: number of samples, D/N ratio: mean concentration ratio of day-time against night-time.
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Fig. 7. Comparison of concentrations in the
day-time and at night.

methylene chloride; 2. chloroform;
1,1,1,—trichloroethane;

carbon tetrachloride;

benzene; 6. trichloroethylene;
toluene; 8. tetrachloroethylene;

. ethylbenzene; 10. mp-xylene;

11. o-xylene; 12. styrene;

13. 1,2,3-trimethylbenzene.
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