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Abstract

The project followed a study of VOCs concentration
measurement made at a local furniture factory. The
method used is FID - flame ionization detector and the
parameter of interest is TOC - total organic carbon.

1. General description

The project followed a study of VOCs concentration
measurement made at a local furniture factory. The
method used is FID - flame ionization detector and the
parameter of interest is TOC - total organic carbon.

Measurement period was stretched during
06.06.2008 - 15.05.2009. Exhaust gases from spray
booths were analyzed with a portable analyzer (fig.1),
which uses the principle of flame ionization. The
analyzer is designed specifically for portable
applications and it can operate in both continuous
measurements and in short term measurements. Five
analysis were made for each of the four spray booths.

Fig. 1 — Portable analyzer for VOC’s

2. Purpose

The purpose is to monitor the concentrations of
VOCs under environmental permits.
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3. Methodology

The analyzer operates according to the principle of
comparison. The unknown sample gas concentration is
compared with the known concentration of the
calibration gas. The physically measured quantity is
converted into an electric signal by means of a flame
ionization detector. Here an electric field is connected
to a pure hydrogen flame which burns while being
supplied with  hydrocarbon-freeair. If organic
compounds are fed to this flame through the sample
gas, a measurable ionization current is produced. The
signal is proportional to the number of carbon atoms
which are fed to the flame and are not pre-oxidized

(fig. 2).
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Fig. 2 — Flame ionization principle

The instrument has a linear characteristic, the slope
can be defined by means of two points. In practice, this
is done in a such way that first of all a test gas with a
concentration value of zero is passed through the
instrument, and the zero point is electrically set to zero
subsequently. In a second stage, a certain concentration
of organic compounds is fed tot the instrument, and the
sensitivity of the instrument is then electrically set to
this wvalue. After this calibration process, the
concentration of the gas to be measured can be
determined.
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Fig. 3 — Analyzer interface

Calibration can be performed after the device was
turned on 45 minutes before the flame is lit for approx.
5 minutes. For calibration of the analyzer used two
bottles containing a test gas concentration of organic
carbon and zero calibration gas containing propane,
which total organic carbon mass concentration is 81,8
mg / Nmec.

The analyzer has a linear characteristic whose slope
can be determined by two points. This is done
essentially by first generating a zero concentration test
gas (zero gas, synthetic air in this case) and thus the
zero point is set electronically. In a second step, is
generated by a gas analyzer whose concentration of
organic compounds is well determined (calibration gas,
for example. 1 vol% propane in air which means 81,8
mg / Nmc) and with which it will adjust the sensitivity
of electronic device to indicate that value (fig. 3).

To set the zero point, the button for gas sample is
rotated to the left in position ZERO GAS. The cylinder
of synthetic air must be open. After a few seconds, the
display will show a stable. Measurement value is set to
zero using ZERO potentiometer, releasing drag. Ensure
potentiometers then closes the cylinder of synthetic air.

To set the calibration, measuring range switch is
rotated to the calibration basis, on the second scale.
Turn gas sample button to SPAN GAS position.
Propane cylinder is open and after a few seconds the
display will show a stable. Use SPAN adjustment
button to set a predefined value of 81,8 mg / Nmc.
Ensure potentiometer and then close the propane
cylinder. Finally, the button switches the gas sample in
the middle position measure.

Through this calibration process, the exact gas
concentration to be measured can be determined
exactly.

The values were registered in a data logger and
downloaded to a PC. The software generates a graphic
of the registered values and data can be exported in to a
table for further calculations or statistics.

4. Results
Sampling Data Range of TOC TOC
point collection mediation | (ppm) | (mg /Nm3)
spray 12:15 -
booth 1 1228 34,83 | 56,00
booth 2 322 T 51,31 | 82,50
spray 06.06.2008 13:01 —
booth 3 13:27 44,47 | 71,50
spray 13:27 -
booth 4 13:41 44,15 170,99
spray 10:17 -
booth 1 10:27 28,13 | 45,23
spra 10:34 —
biot}lll 2 10:44 18,86 | 30,32
01.08.2008 :
spray 10:47 ~| 3141 | s0.50
booth 3 10:57 ) )
spray 11:00 -
spray 13:27 -
booth 1 13:36 34,52 | 55,52
spra 13:39 —
bIZOt}IIIZ 13:50 35,16 | 56,55
Spray 28.11.2008 13:50 —
spray 14:00 -
booth 4 14:11 47,89 | 77,02
spray 08:59 -
booth 1 09:09 28,77 | 46,26
spra 09:09 —
bIZOt}IIl 2 09:18 35,65 | 57,33
Spray 13.02.2009 09: T —
spray 09:30 -
booth 4 09:31 23,86 | 38,37
spray N
booth 1 10:30-10:40 | 24,93 | 40,09
Zir;}{l 2 10:40-10:50 | 28,89 | 46,46
Spray 15.05.2009
booth 3 10:50-11:00 | 26,81 | 43,11
spray .
booth 4 11:01-11:11 | 23,36 | 37,57
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Table 1 - Results




5. Conclusion

For each analysis, sampling time is 10 minutes,
recording values every 5 seconds. So we had about 120
to 130 of value. These values were recorded by the
Logger's analyzer and downloaded to a computer. The
software's Logger generated a graph with the values
recorded and the data can be exported into an Excel
table.

Irregularity graphs can be caused for various reasons:
. Exhaust flow

. The saturation of active coal

. Frequency of spraying worker
. Temperature

. Humidity

There have been excesses in the following:

Sampling Data Range of TOC TOC

point collection | mediation | (ppm) | (mg/Nm’) Limits
spray 12:38 -
e, | 06062008 | (2% 5131 | 8250
spray 13:50 -
e | 28112008 | 4113 | 7580
spray 14:00 - 75
28.11.2008 14:11 47,89 77,02 mg/Nm’®
booth 4 :
09:19 -
P 13.02.2009 4790 | 77,03
booth 3 09:30

Table 2 - Conclusions

Deviations are insignificant. These values were
caused by saturation of activated carbon filters. The
solution is to recover solvents adsorbed on the surface
of the coal or to change the load of activated carbon,
depending on company’s necessities.
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