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1. MEASU REMENT OF FLUO RINE CONCENTRATIO NS IN GAS EM ISS IONS

The p resent stud y ad d ressed the effect of severa l va riables on fluorine measu rem en t
in ceram ic ind ustry gas emissions to ena ble determi ning w hich variables need to be
particul arl y wa tched, and to es tab lish a sim ple method specifically adapted to th e need s
of the ceramic ind ustry.

Different reference me thods exist for determining fluori ne compou nd s in ga s
em issions. They are all ba sed on ex traction by an appropriate probe of a known volume
of gas, making the gas cross an abso rption system th at captu res this element ; the fluorine
p resent is then de ter mi ned in the captu ring so lu tion and its concentra tion in the ga s
strea m is calculated.

Using these referen ce method s, the most critical factors in the sampling method
were determine d . Th ese are: probe construction materi a ls and temperatu re, ab sorption
system, w ithdrawn gas vo lume flow rate, sa mpled gas volu me an d ana lysis technique.

Each of these variables wa s stud ied on a laborato ry scale and at industrial facilities .

2. EXPERIMENTAL

2.1 VARI ABLES STUDIE D ON A LABORATORY SCALE

- Pro be cons truc tion materi a l: steel and Teflon

- Natu re and concentra tion of the abso rbing solu tion con ta ined in the bubblers

- Sam pled gas vo lu me flow rate

- Total sampled gas volume
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To cond uct the laboratory-scale
sche matically shown in Figure 1.'
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Figure 1. Schematic of the laboratory a~-::t'mbly II sed ill tllej1/1orille captl/rillS: :- t /ldy.

2.2 VARIABLES STUDIED ON A;\I INDUSTRIAL SCALE

- Sam pling tra in material: s tee l, Teflon and tita nium

- Volu me flow rate of the gas to be withd rawn

- Importan ce of the circuit washi ng ope ration

3. RESULTS AND DI SCUSSION

3 . 1 LABORATOR~SCALE STUDY

- It was found that the p robe material notab ly affected the fina l sam pling result.
Under the stud ied test cond itions, the stainless stee l of the probe was the material
that essentially reacted with the fluorine p resen t in the gas strea m, yield ing a resu lt
that wa s much lower th an the actual value.

o In the study on the nature and conce n tration of th e reagent, subs tan tial varia tions
were not observed in the resul ts, so that the use of KOH is feasible as an alte rna tive
so lution to sod ium hyd roxid e for cap turing H F, as is the use of solutions with
vari able concentra tions of NaOH.

- The mod ificati on of the gas withdrawal flo w rat e had a negligibl e effect on the
determinati on of the HF concentra tion (at least up to flow rates of 30 I! min ). On
the other hand, on modifyin g sample volu me it was observed that the minimum
sa mple volume needing to be withdraw n was about 150 litres.
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3.2 Ii\:D USTRIAL-SCALE STUDY
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- The values obtained on an ind ustria l sca le were sim ila r to the resul ts found on a
laboratory level. Th at is, the ga s withdrawal flow rate in the stud ied range of
va lues wa s not a significan t factor, while the type of material s of the sa mpling
train was a highly critical factor in the d etermina tion of fluor ine compounds in kiln
errussrons .

- Ano the r type of studied probe materi al was titanium, a material that enables
sam pling at high temperatures . It was found that th is material did not rea ct wi th
fluorine like stainless s teel.

- In the resul ts found on an industri al level, the importan ce was noticed of the circu it
washing ope ration, since the fluorine collected in this so lut ion represented abou t
30% of the total fluorine.
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