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Characteristics of THC Concentration Change According to
the Calibration Gases of Total Hydrocarbon Meter
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Abstract In this study, we measured the THC concentration for VOCs according to the type of calibration gas in the labora-

tory and field by dividing the THC measuring instruments that were type-approved in Korea into cases where the calibration gas
was calibrated with methane and cases where it was calibrated with propane. When methane was used as the calibration gas, the
measured THC concentrations ranged from approximately 45~85% of the standard gas concentration. In contrast, when propane
was applied, the measured concentrations ranged from approximately 96~107%, indicating that demonstrated higher measure-
ment accuracy with propane calibration. In addition, field measurements conducted at emission facilities using THC analyzers
calibrated with propane showed concentrations ranging from 94~115% of the reference values, indicating relatively small
differences among instruments. Considering that THC emission management in Korea mainly focuses on VOCs with carbon
numbers ranging from 2 to 4, the use of propane rather than methane as the calibration gas is expected to improve the accuracy
of THC measurements. However, changing the calibration gas may increase measured THC concentrations at some facilities and
potentially lead to exceedance of emission limits. Therefore, further review is required regarding the introduction of measure-
ment methods targeting non-methane hydrocarbons (NMHC) and the adjustment of emission limits based on actual THC
concentration levels.
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Fig. 1. THC meters applied to this research.
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Table 1. Linearity and repeatability of THC concentration of toluene gas with methane as a calibration gas. (unit: ppm)
A B C D E

No. Zero Mid Span Zero Mid Span Zero Mid Span Zero Mid Span Zero Mid  Span

0 2128 3535 0 2128 3535 0 2128 3535 0 2128 3535 0 2128 3535

1 0.9 929 158 49 201 3257 0.1 167.2 2695 0.0 110 1790 0.2 157.2 2706

2 1.9 93.0 161 5.8 201 3251 02 1676 2684 20 109 180.0 34 1595 268.6

3 1.7 92.6 161 4.5 201 3242 04 1673 2699 16 109 180.0 52 1574 268.9

4 1.1 924 162 3.9 201 3249 04 1673 2684 03 110 179.0 44 1585 268.6

5 0.7 90.8 161 34 201 3245 05 167.1 2675 0.0 109 1790 37 1624 2703

Average 13 923 1606 45 2009 3249 03 1673 2687 08 1094 1794 34 1590 2694
S.D. 046 0.80 136 082 029 052 015 0.7 086 085 049 049 171 1.88 0.87
Accuracy (%) - 434 45.4 - 94.4 91.9 - 78.6 76.0 - 514 50.7 - 74.7 76.2

> Calibration gas: CH, 240.0 ppm, Test gas: C;Hg zero 0 ppm, mid THC 212.8 ppm, span THC 353.5 ppm.
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Table 2. Linearity and repeatability of THC concentration of toluene gas with propane as a calibration gas. (unit: ppm)
A B C E

No. Zero Mid Span Zero Mid Span Zero Span Zero Span

0 2128 3535 0 212.8 3535 0 3535 0 3535

1 0.12 190.3 372.0 -0.10 195.1 3454 4.72 393.6 4.58 280.7

2 0.12 1914 375.0 -0.07 193.1 343.6 4.66 393.9 4.59 2814

3 0.12 195.7 378.6 -0.05 201.7 343.0 4.52 395.1 4.57 280.6

4 0.10 198.7 382.2 -0.17 206.4 344.5 4.48 395.8 4.52 282.1

5 0.10 197.8 380.4 -0.16 206.0 3433 4.46 393.8 4.51 283.5

Average 0.1 194.8 377.6 -0.1 200.5 344.0 4.6 3944 4.6 281.6

S.D. 0.01 1.83 1.23 0.05 1.13 0.29 0.10 0.28 0.03 1.07

Accuracy (%) - 91.5 106.9 - 94.3 97.3 - 111.6 - 79.7

% Calibration gas: C3Hg 264.1 ppm (E equipment is calibrated with CH, 240 ppm)

Test gas: C;Hg zero 0 ppm, mid THC 212.8 ppm, span THC 353.5 ppm.

BZHEAE ZRlsielnh Al27taet 2540 52571
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B, O)& o R WA /IAE T2 HQI(C,H,) 264.1
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71 WHEA 9 244 Al Axbe 3 29 A
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111.6%, E ZH|= 79.7% $%2] THC 54 =& U
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AN I

471 %
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32} A2 A UiFollA THC $747] 287 (A,
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Table 3. Repeatability of THC concentration of methane gas

with propane as a calibration gas. (unit : ppm)

No. A B

1 466.2 249.9

2 465.9 2529

3 465.9 2526

4 466.2 2535

5 465.6 2529

Average 466.0 2524

S.D. 0.07 0.42

Accuracy (%) 219.1 118.6

% Calibration gas: C3Hg 264.1 ppm, Test gas: CH, THC 224.0 ppm.

FTLE HoFgloh

THC 574719 2747t~ HE$ (CH,), 2253
(C;Hg) el o 12k 22 79 THC 34 5=
9] /\]-JJ-/H /\101 7&4._ j_al 29 al :La 301] L}E}lﬂgiq-

NE7IARE AZ7FASE EF40 (CHg) 7HE 30.4
ppm (THC 212.8 ppm) & 50.5 ppm (THC 353.5 ppm)=
ARESEITE THC 574718 HE|Ql (CH) o= w4 &
E24(C,H,) 7129 THC 55 EF71A =2 o
H] (43.4~94.4)% S5O0 2 LERGY, T2 H Q1 (CyH,)
o7 WA T EFQI(C,H) 7122 THC £47] 5%
= BEMA FEY (91.6~111.6)% T=O02 LERE
o™ THC £%7] $57E THC v& Aok 3] ¢k
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Fig. 3. Correlation of THC concentration of toluene gas with

Fig. 2. Correlation of THC concentration of toluene gas with
propane as a calibration gas.

methane as a calibration gas.
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Fig. 4. Comparison of THC concentration when calibration gas of THC meter is methane.
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Table 4. Accuracy of THC meter when calibration gas of THC meter is methane.

Standard THC conc. (ppm) Accuracy of THC conc. (%)
THC
Gas - A B C A B C
ppm %
0.0 0 0.0 0.0 0.0 - - -
CH 151.2 25 82.0 137.5 109.0 54.2 91.0 721
26 331.6 55 183.5 303.0 2420 553 91.4 73.0
482.0 80 269.5 441.5 353.0 55.9 91.6 73.2
0.0 0 0.0 1.5 0.0 - - -
C.H 240.1 25 1125 2125 164.0 46.9 88.5 68.3
38 453.0 55 213.0 400.5 312.0 47.0 88.4 68.9
783.0 80 376.5 695.5 543.0 48.1 88.8 69.3
0.0 0 0.0 0.0 0.0 - - -
n-C.H 300.6 25 128.0 265.5 204.0 42.6 88.3 67.9
4o 660.0 55 289.0 585.0 451.0 4338 88.6 68.3
943.6 80 416.0 8335 643.0 44.1 88.3 68.1
0.0 0 0.0 20 0.0 - -
13-GH 296.0 25 100.0 242.0 155.0 33.8 81.8 524
e 646.8 55 2285 530.0 344.0 353 81.9 53.2
946.8 80 3435 780.5 508.0 36.3 824 53.7
0.0 0 1.0 -0.5 1.0 - - -
CH 5284 25 234.5 443.0 394.0 44.4 83.8 74.6
78 1154.3 55 5385 979.0 878.0 46.7 84.8 76.1
1680.7 80 800.5 1429.0 1290.0 47.6 85.0 76.8
Average - - - - - 454 86.9 68.2
202 Vet (44.4~85)%2 LEFH o] THC 47|15 HH|l (CH,)

42t AL AP YHollA THC $47] 357 (A,
B, C) 5t (A 2d, B 2tf], C 1t)E Ao =2 HEHd
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Fig. 5. Comparison of THC concentration when calibration gas of THC meter is propane.
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Table 5. Accuracy of THC concentration when calibration gas of THC meter is propane.

Standard THC (ppm) Accuracy of THC conc. (%)
Gas THC (ppm) A B C A B C
0.0 0.0 0.5 0.0 - - -
CH 26.2 51.5 30.0 37.0 196.6 114.5 141.2
4 50.0 105.0 56.5 70.0 209.9 1129 139.9
80.4 168.0 91.5 114.0 208.9 113.8 141.7
0.0 0.0 0.0 0.0 - - -
CH 50.4 56.0 52.0 51.0 1111 103.2 101.2
ze 1105 126.5 114.0 113.0 1144 103.1 1022
160.7 185.5 165.5 165.0 115.5 103.0 102.7
0.0 0.0 0.5 0.0 - - -
n-C.H 100.2 90.0 100.0 97.0 89.8 99.8 96.8
4o 2200 203.5 2195 213.0 925 99.8 9.8
3145 295.0 3125 305.0 93.8 994 97.0
0.0 0.0 1.0 0.0 - - -
13-CH 98.7 70.5 91.5 73.0 71.5 92.7 74.0
oate 215.6 160.0 200.0 163.0 74.2 92.8 75.6
315.6 2415 295.0 241.0 76.5 93.5 76.4
0.0 1.0 0.0 1.0
CH 176.1 164.0 168.5 188.0 93.1 95.7 106.7
78 384.8 373.0 371.0 420.0 96.9 96.4 109.2
560.2 558.5 541.5 618.0 99.7 96.7 110.3
Average 116.3 1011 104.8
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Fig. 6. Correlation of THC concentration when calibration gas of THC meter is methane.
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Table 6. Accuracy of THC concentration when calibration
gas of THC meter is ethane.

Table 7. Accuracy of THC concentration when calibration
gas of THC meter is n-butane.

THC conc. Accuracy of
Standard (ppm) THC conc. (%)
Gas THC conc. (ppm) A C A C
0.0 0.0 0.0 - -
148.0 88.0 1070 595 723
1,3-C4Hs
3234 199.0 2350 615 72.7
4734 303.0 3520 640 744
0.0 0.0 0.0 - -
CH 264.2 2085 2720 789 1029
78 577.2 477.5 604.0 82.7 104.7
840.4 7155 8920 851 106.1
Average 72.0 88.9
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0.0 0 0 -
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Table 8. Accuracy of THC concentration in printing industry

when calibration gas of THC meter is propane.  (unit: ppm)
Time A B C
10:40 AM 657.9 763.1 746.0
10:45 AM 655.6 768.6 744.0
10:50 AM 659.2 764.8 721.2
10:55 AM 660.0 7454 753.0
11:00 AM 692.8 800.8 879.6
11:05 AM 838.1 964.2 1,021.2
11:10 AM 911.5 1,064.2 1,096.8
11:15 AM 926.2 1,177.0 1,144.2
11:20 AM 915.7 1,190.0 1,080.6
11:25 AM 893.9 1,126.0 1,105.2
11:30 AM 900.8 1,176.1 1,092.6
Average 802.5 848.9 865.4
Accuracy (%) 94.5 - 101.9

]
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skl THC 54719 5k A7t A Uebdh

THC £%7]= o8 712 &3 vOCs 242 THC
L FHlelE E37]olBg THC 74719 &4
e Y d7|edEE s B0 Eo
™, THCO| ¥ did 280l 7| 9Ed T ¥4
@~4)7h9] 1125 2= E4o] F3E (C,H,S), ot
=31 (CH,CHCHO), | EAM]E (CH;CO,CH=
CH,), HHE 2Z-5°| = (HCON(CH,),) 5= 7 A
S = stH=E THC £7%7]& "lEII(CHy) 2= w A5}
7| Btk Z2HQ1(CHy) 02 W F AHESHE Z0]
S-2lut gi7ulEA A THC 5k 8lE35]87|5 T
of o gHejAQl W o= mekEch
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Foi| HE SEEeA (THO) 57| 5= Het £4 231

Table 9. Accuracy of THC concentration in machinery man-
ufacturing industry when calibration gas of THC meter is

propane. (unit: ppm)
Time A B C
10:50 AM 19.4 13.3 27.7
10:55 AM 30.5 29.1 36.4
11:00 AM 329 28.1 40.1
11:05 AM 33.8 29.7 43.1
11:10 AM 373 32.8 46.2
11:15 AM 371 35.6 26.6
12:35PM 3.9 20 1.2
12:40 PM 4.8 3.0 24
12:45 PM 10.9 26.9 10.3
12:50 PM 26.8 26.3 16.4
12:55 PM 26.6 259 38.8
13:00 PM 23.0 25.1 38.6
13:05 PM 24.8 24.7 36.1
13:10 PM 28.0 27.6 343
13:15PM 339 34.7 329
13:20 PM 338 35.6 337
13:25PM 35.1 37.2 38.0
Average 273 273 31.2
Accuracy (%) 100.2 - 114.5
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