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The Analytical Bias of Total Hydrocarbon (THC) Measurements
in Relation to the Selection of Standard Gas Compound
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Abstract

In this article, the performance of the THC analyzer was inspected using two different span gases of methane

(CH,) and propane (C;Hy). To explore the effect of standard gas selection, MicroFID system was tested by the fol-

lowing procedures. Initially, the system is spanned by propane gas of 60 ppm (or 180 ppmC). The system is then run

against methane standards prepared at 5

different concentrations of 200, 250, 300, 400, and 500 ppm. According to

the suggestion of the KMOE's test procedure to use multiplying a factor of 3 (for propane), the resulting THC values

derived by methane standards were systematically biased with ~500% error relative to true value. This paper dis-

cusses the interpretation procedures to obtain the least biased THC values for a given span set-up.
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3y EA7IA mEE 23 a3 R A4
o} (Kim and Kim, 2003). t}7] £ G352 ZerA] 714
W7 A& Ak stz Fsksl4e4 (total hydro-
carbon: THC)S & 4 ¢t} THCel| HJ38F &4 &
2 714 9149 AL E Q3 wiEEHE S0
Eleas-S hie] 4d AR ez g
= A& u[gid. v]E GC 71y FA=AA A
4o AH oz Lol3kA] A%k, THCE ZbH%H
o]l 4719 ez FAzAl] folsiA 4T

o] #47|2x35 AA st 91t} (Hennigan, 1993).

THC®] &4 48]+ Flame ionization detector (¢] 3}
FID-B% o] 23} A&7 v 49 o3 H&
7Ne 714eS £-431= 9 7)&3} (Dubose and Har-
ris, 1981). o] €3l4As d4A) o LAYs)= o)
= 23 nAAFE ztelE EFAs A F
9] FeiRlead] =2 AN WAl e
(FRY7Fere, 2005). Yebd oz THCY 2He
L EL PR PRSI EX et
=2 At 9k 20058 19 AHE |Fo=
THC &A% A5 92 7)7]+= [1] TVA-1000
(Thermo Electron, USA), [2] MicroFID (Photovac,
USA), [3] Green Line 9000 (Eurotron, Italy) o] ¢l
(37 3, 2005). B A7 APAT-E
B, vhe B2 AME o Z]7E R Aelsl
AL AFE BT AME ZHE v 9l
o} (Jung er al., 2006). ]2 E3l, 100 ppm ©]3}2] A
25 B4 9, TVA-10003} MicroFID7} z+zt ¢k
I £ AE Mol HiAH oapihy EAS X
Hobe g 4 v ok 2 dFeME o=’
AYATol T F4H 47 Ygow THCS|
0l AMgele mEAle Ae % o wEAR
o) Abgel nje 23k BARFE BAshant 54
o}.

2. AUy
E ATl oln] APATE 53 FID 419
A s 7|22 s TVA-10002 MicroFIDe] AF

94 BAEYE Bastds T e I,

7|38 EA) A 26d A45

MicroFID2 F41 0 2 ulw2AE A=3}glt} Micro-
FIDg] 7183l A9l 4 ¢z FY43F 600mL/
mino] A 0.5 ppm (methane 7)) $52 HAEIAE
Holx Zlog A Qloh AA| o] o] 43t #4
AE =23 v, viekexs) A 3 2994A
o] ezl vlEly T 254 T7] (5 99.999%)
E zero gas® o]§3le] Felgl 18|31 AFE 9
& Span gas2% AR W wel Wkl olsl 22
o, Rebkx 5o Tk FolA A=l AL 5
At B QA7E & Fo] dAAQ wgez A
=310k [1] 379 A1l wet MicroFIDe| 5714
4 3% Agst ¥ =3 60ppm (E& 180 ppmC).L.
2 MicroFIDE 238k 2] Hjgke 2. 200, 250, 300,
400, 500 ppme] 57 S EHE YEmIE BFARES
7zt NEH ez Fugel (3] 5714 F=de] Hs
N8 g AzEe F3le] gl ofg) o] 3%t
Az AT HTuhEE B2, AARE 29w
Aol W SAAIX Ao|R& wlmEAsAL
st}

2 dFeME THC Aol 9ol 2FAI8e AH
of W ztoldE Hristazt s olF 49, 7}
A 718H o2 Aol AMESHe vtz ol djn]st
o Zagg Addsld A4 J9E dz2Foz
Adsigiel. 2ela 47 48 Adshed &
AgA=e] Aeolg HrpstaAl vt AAl FAA
dAye) “2= WiErla F 298kea(ES 01602.1)7
Hele 449 2FAEE AT 34, o83 2]
FEAAS S AAEt Qe ol FAHAE
W Ao Agg AlibbE-& Al Ak

Eebslpa SEE ppmy (TR B OHE 24
7k E B8, A% EE ppmv (BA)E el
7foll= o2 Aoz AAtsid.

Cc=K xC&#
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Table 1. Measurements of THC using methane standards
prepared at 5 concentration levels after span-
ning the system with 60 ppm C;H, standard gas.

CH,(ppm)  THC(ppmC)y*  CyHg(ppm)®  C;H/RF°
A 200 1037 346 192
B 250 1296 432 240
C 300 1523 508 282
D 400 2033 678 376
E 500 2618 873 485

*THC reading using MicroFID spanned by180 ppmC, i.e., 60 ppm, pro-
pane with RF setting of 3.0.

"Estimates of the actual propane concentrations that correspond to me-
thane standards,

“THC values corrected by the manufacturer’s response factor (RF=1.8):
e.g., 346/1.8=192 ppm.

o Aefe] w2 AgARe Aol P AehA 5
At

. 2t d EE

B QoA A=) Mt x2g spAag o] 49
A Aolg Hrislyl sl b} 2be] L=
#toz A3l MicroFIDe) #el 2F: A8 8 wix|A]
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Fig. 1. Comparison of THC values derived by using differ-
ent span approaches. Data expressed in white cir-
cles represent the genuine difference in response
factor (~1.8) between methane and propane and
dark rectangles represent exaggerated values by
the present KMOE protocol.
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o8 7}A] A E#AA THC 3= 7] 29%
Aol A3t &2 RS W= S 712
=2 43l ok AAl dAAM @] Fgsiw
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