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Abstract : In this article, various aspects of errors involved in the measurement of TVOC were
examined as part of study to develop the indoor pollution indices. For this purpose, TVOC term was
computed by two different calibration approaches, i.e., by assuming all VOC are detected in the same
manner as toluene and by summing up as many individual VOC as possible. The results of our study
indicate that the common, toluene-based method suffers from errors inherent in the development of such
theory. Consequently, it is concluded that more research efforts have to be directed to the improvement

of such concept as TVOC.
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Table 1. A list of VOC routinely analyzed in this study

Order Compound Short name
1 Total VOC TVOC
2 Benzene B
3 Toluene T
4 Ethylbenzene E
5 m,p-Xylene MPX
6 Styrene STY
7 0-Xylene (0):¢
8 Bromobenzene BB
9 1,3,5-Trimethylbenzene 1,3,5-TMB
10 1,2,4-Trimethylbenzene 1,2,4-TMB
11 p-Isopropyltoluene p-IPT
12 n-Bultylbenzene n-BB
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1. Detector: FID at 230 C

2. Flow rate (mL/min-1): Air(1) flow=300, H2 flow=30,
N2 flow=30(makeup)

3. Carrier gas: N2 (20 psi)

4. Oven condition: init temp.=50 T, initial hold time

:5 min , ramp= 6 C/min, final temp=230 C, final
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hold=5 min, total time=40 min
5. TDU injection volume: 5 ~ 800 mL (splitless)
6. Cold trap: ‘Carbopack B + Carbopack C’
-10 C, high=320 T, hold time=5.0 min)
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Table 2. Comparison of TVOC and BTEX concentrations of ambient air samples using different approaches
[A] Comparison of summation terms derived using the maximum number of individual components and
toluene-based apporoximation (All concentration in ppbC unit).

Concentration (in ppbC)

Concentration ratio (in ppbC/ppbC)

Site TVOG TVOG, BIEX; BIEX, OS(TVOC)  Bias (TVOC)  Bias (BTEX)
Ambient  304+107 (307)° 282958 (293) 90.7+546 (87) 824+489 (80.5) | 0.34+0.13 (0.33) 0.08:0.06 (007) 0.09+0.03 (0.08)
750~521 @2)"  T21~M3 (43) 148229 43)  135-180 (43) | 0.110.65 42)  0.02-030 (42)  003-020 (42)

Vent  1029+762 (1016)
118~2590 (14)

9294732 (883)
109-2518 (14)

5824563 (337)
17.6-1946 (14)

5384549 (281)
122~1890 (14)

0554021 (0.53) 0113005 (0.11) 0.140.09 (0.13)
0.19-086 (14)  003-022 (14)  003~031 (14)

“denotes mean and SD and median in the parenthesis, while
identifiable species

[B] Concentration of major aromatic VOC (ppb)

“is for range and the total number of observations. IIS=Individually

Site Benzene Toluene Ethylbenzene m,p-Xylene O-Xylene
Ambient 0.99+1.10 (0.67) 8.58+5.26 (8.28) 2494222 (2) 0.46+0.44 (0.36) 0.13+0.11 (0.11)
0.32~6.69 (43) 1.04~17.7 (43) 0.41~12.6 (43) 0.08~2.47 (43) 0.02~0.52 (43)

Vent 1.36+0.83 (1.30)

0.13~2.73 (14)

64.8+74.4 (28.9)
0.41~253 (14)

12.6+731 (13.1)
1.47~22.8 (14)

2.04+122 (2.13)
0.22~3.85 (14)

0.500.37 (0.54)
0.03~1.00 (14)
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Fig. 1. Comparison of TVOC and SBTEX concentration  Fig. 2. Comparison of TVOC and XBTEX concentration

terms derived by two different approaches -
between individual identification of VOC and
toluene-based gross summation. Comparison is
made using the total of 42 ambient air samples
in and around the Dae Gu municipal landfill site
(samples collected during Jan. 2004).
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terms derived by two different approaches -
between individual identification of VOC and
toluene-based gross summation. Comparison is
made using the total of 14 landfill gas (LFG)
samples obtained from the Dae Gu municipal
landfill site (Jan. 2004).
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Fig. 3. Comparison of TVOC computation bias
funcition of identification rate of individual VOC.

as a

Table 3. Comparison of calibration slope values obtained
over long-term duration using gas-phase VOC

standards.
voC Benzene Toluene E.B  m,p-xyl. o-xylene
Formula CHs CHs CgHio GCsHio CgHio
Number of C 6 7 8 16 8

02-11-27 1.85 2.75 2.07 4.61 2.32
02-12-21 2.35 3.39 232 4.18 2.62

03-1-2 2.36 3.28 2.30 4.65 2.77
03-1-17 1.43 1.94 1.43 2.84 1.59
03-1-23 244 2.39 2.36 4.82 2.73
03-2-10 0.64 0.64 0.78 1.87 0.88
03-2-11a 0.99 1.16 1.30 2.59 1.26
03-2-11b 1.25 1.25 1.32 2.64 1.26
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