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Comparative Analysis on the Relative Performance of Total Hydrocarbon
(THC) Analyzers: A Case Study on TVA-1000 vs. MicroFID

Ka-Young Jung, Ki-Hyun Kim’, and Moon-Soon Im

Department of Earth & Environmental Sciences, Sejong University, Seoul, Korea

In this article, the relative performance of the THC analyzers was inspected using two independent systems
of TVA-1000 and MicroFID. Primary standard gas prepared as propane gas of 200 ppm was used to prepare
working standards of 7 concentration ranges through a stepwise dilution for a comparative study. Through a
comparative analysis of those standard gases by the two THC system (TVA-1000 and MicroFID), analytical
biases of the two systems were computed in terms of percent difference (PD). The results of our study indicate
that two systems generally maintain fairly small bias above 100 ppm concentration range. However, TVA-1000
tends to exhibit positive error (or overestimation) at the low concentration level below 100 ppm, while Micro-
FID showing a contrary pattern. Especially, such errors tend to be magnified exponentially at concentrations
blow 30 ppm. Consequently, when applying the THC analyzers in the actual field analysis site, we need to con-

sider the basic performance of two systems.
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A7) 9 FEElEAY FEE AAskRE W
2ol #gend. Aoz THCY Z4ole a3

ARNAS B FAFAL Ve BAHSe] ALg

&
3tk 20056 9 1€ AIEES Vo=
THCY 4802 A2 7]7]= [1] TVA-1000
(Thermo Electron, USA) [2] MicroFID (Photovac,
USA), [3] Green Line 9000 (Eurotron, Italy) 5©]
AP, T o}H 7R o)F ASA 2w gk A7
2Rl A5H7rE AAg BAAIY AmEC] FET
Aot} o]F 717]1& o83 THC S8 A&7t o=
T R 7hE WUt e A e Aol
=38k dolA] THCY 4802 59l vk
7171 & MicroFID¢} TVA-1000& FID9] 71&S $-&
Sh=t] W), Green Line 9000 #eHe F33t
HCe| 541948 S43sk= HlAH €] (NDIR) 71
< AM&gith. NDIR wW2le] H87Fs of el tiste
o] 7] =] dvke S Ajtsle, & AtellA
= FIDWol] 71%3%F TVA-100024 MicroFID 2=
7 THC &4 A&="9] Aes At dxolA
Brrstarat sigik. ol& Fal, 7 7 A=) 24
ol gk xfeo] 9 5438 meletar AXFoEN, &
H &84 THC 549 7S vidsted dxsiar

7} sk,

2. A7

B AFellA] A4 e TVA-10003} MicroFIDE
flame ionization detector (°]3}: FID) W22 €
7122 et AE7le &3t 2 AFoxe o
T 7K 7171& ol&3t] THCAES] v
Agstarak Alesiivk(Table 1). & 71719 544
A& £4717] HE O3 2ol AAIBIAL Uk
: [1] TVA-1000 (F -+ 1L/min, &3 0.3
ppm (hexane)”1&) 28], [2] MicroFID (&35

RO |

o _1@
o o, &
Hotlo md wp

600 mL/min, 4<3%H]: 0.5ppm (methane) 715). T
AlzHle] Ad g Hlashr] flEl, £ AellMe
TS AFITE ALt R EEE ERlsk]
9% zero gasE 24 T7] (E: 99.999%)E o
L3tk 28] %S 218 span gasE+= 201 ppm

FTro] Z2WRAE ARSI
ol5 Ao A AFEARL Bkl &, 7P
$XZ o2 gpan gas (ZEF gas, 201 ppm)E AR5}
= EF7IEE AUAR SN ATE R F 7
7] wEHe] A9E EFAEE A= tH(Table 2).
Table 20| A|AE WhHo 2 S (10L)] ek
3719k ZEH 7IAE EFFske Ao R, AUE
FEE7IEE AZSIGT o)FA Az 2EE EFA
7o F=die 9F 2, 4, 10, 20, 40, 100 ppmel] 3|
gith A2 e F=d & o) 28 EFAEE
Z 9 297k~ (primary span gas : 201 ppm)E X
ek F T U AYE EFAEE EAEI
HF7IEE AMS ZRWETL B IIE e A
S etele], & Al2®9] response factor (RF)E 71l
ek BAlo] Agst CE 7|EoE EF iz A
Al FAct (1 mole®] TEH7E~ = 3 mole®] THC).
] A0l &85 A U] APE EFA

Table 2. Preparation of THC working standards.

THC Concentration  Dilution Mixing formula (L)
(ppm) Factor (DF)  pPropane” Air
6 100 0.1 9.9
12 50 0.2 9.8
30 20 0.5 9.5
60 10 1 9
120 5 2 8
300 2 5 5
600 1 10 0

*Primary standard concentration of 201 ppm Propane (or
603 ppm THC).

Table 1. Comparison of the basic specification for the two THC analyzers investigated in this study

TVA-1000

MicroFID

Span and calibration Gas
Manufacturor(Country)

201 ppm CgHg (Air balance)
Thermo Electron Co.(US)

201 ppm CsHg (Air balance)
Photovac Inc.(US)

Detector Flame Ionization Flame Ionization

Zero Gas 99.999 Air Gas 99.999 Air Gas

Authorization No. ASGAS-2004-5 ASGAS-2004-3
Inlet Flow rate 1 L/min 600 mL/min (+/- 10%)

Detection Limit

0.3 ppm (hexane)

0.5 ppm (methane)
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Table 3. Results of THC analyses made by TVA-1000

Dilution Sample loading  Standard Measured THC concentration (ppm)

Factor volume concentration . .

(DF) (mL) (ppm) Mean Median  SD RSE M Max MeanCI MeantCl N
W00 6, g Uy ym 4 9 g6 72
Wm0 w0 G s o 14 16 s 7 4
MW W, 5T B ow o » m w4 26 4
Do, ol G a1 e e e @6
Som0 0, 0 8 o@ o s s 1ed ues 4
2030, w09 o me w1 e w00 4
LW 60 G S aa3 o s o sms 99 4

Table 4. Result of THC analyses made by microFID

Dilution Sample loading  Standard Measured THC concentration (ppm)

Factor volume concentration M Medi sp RSE Mi M M Cl M I N

(DF) (mL) (ppm) ean edian m ax ean- ean-+
1 5.1 5.1 025  0.77 44 5.5 5.1 5.2 41
100 100 6 2 3.8 3.8 0.16  0.26 35 4.1 3.7 3.8 35
1 10.3 10.5 038  0.70 8.8 10.8 10.2 10.4 41
50 200 12 2 8.3 8.5 0.41 0.75 7.1 8.7 8.2 84 41
20 500 30 1 278 279 032 018 267 282 27.8 279 40
2 26,5  26.6 0.1 006 262 267 26.5 26.5 40
1 584 586 038 0.10 57 58.9 58.3 58.5 40
10 1000 60 2 57.1 572 026 0.07 563 57.5 57.0 57.1 39
5 2000 120 1 109.1 1089 0.57 0.08 1082 1104 108.9 109.2 39
2 1119 1119 041 0.06 1105 1124 1177 112.0 39
9 5000 300 1 2923 2927 166  0.09 2828 2933 2919 292.7 43
2 2922 2923 035 0.02 2911 2926 292.1 292.3 41
1 10000 600 1 599.7 599.7 048 0.01 598.4 6009 599.5 599.8 42
2 600.4 601 348  0.09 577 601.8 599.5 601.3 41
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Fig. 1. Comparison of THC calibration results obtained by
the two individual THC analyzers.
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Fig. 2. Calibration results of two THC analyzers.
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Table 5. Comparison of analytical bias measured by the

two THC analyzers.
A. TVA-1000 results
Expected Measured THC value Average PD |PD|

value (ppm) 1%t ond (ppm) (%) (%)
6 7.00 6.90 6.95 15.83 15.83
12 12.8 14.6 13.7 14.17 14.17
30 315 325 32 6.67 6.67
60 60.2 62.4 613 217 217
120 115.2 116.6 1159 -3.42 342
300 287.8 289.8 288.8 -3.73 3.73
600 597.2 599.4 598.3 -0.28 0.28

B. MicroFID results
Expected Measured THC value Average PD |PD|
value (ppm) st 2nd (ppm) (%) (%)
6 5.10 3.80 445 -25.8 25.8
12 10.3 8.30 930 -225 225
30 27.8 26.5 2715 95 95
60 58.4 57.1 5775 -3.8 3.8
120 109.1 1119 11050 -79 79
300 292.3 2922 29225 -26 26
600 599.7 6004  600.05 0.0 0.0
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Fig. 3. Direct comparison of analytical bias between two
THC analyzers.
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