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SO,-METINGEN EN AANPASSING COMPENDIUMMETHODE LUC/111/008

SO,-meting in aanwezigheid van SO;:

» Dauwpunt van zwavelzuur is functie van het watergehalte en de SO,-
concentratie in de gasstroom

» http://fluegasknowhow.com/online-calculators/flue-gas-sox-acid-
dew-point-calculator/

Calculated sulphuric acid dewpoint
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SO,-METINGEN EN AANPASSING COMPENDIUMMETHODE LUC/111/008

“Calculated sulfuric acid dew points of typical combustion flue gases, as

a function of sulfur trioxide content, and water vapor’ (bron:
http://chemengineering.wikispaces.com/Acid+dewpoint)

Flue Gas
Sulfuric Acid Dew Point, °C
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http://chemengineering.wikispaces.com/Acid+dewpoint

SO,-METINGEN EN AANPASSING COMPENDIUMMETHODE LUC/111/008

SO,-meting in aanwezigheid van SO;:

» Temperatuur van 120°C niet steeds voldoende om condensatie te
vermijden!

» Aanpassing LUC-methode:

» Temperatuur steeds op minstens 120°C en (in plaats van of)
20°C hoger dan het zuurdauwpunt

» Aantonen dat temperatuur minstens 20°C boven het
zuurdauwpunt is of standaard “veilige” temperatuur van 200°C




H,SO, formation and dew point (1/3) |fk
SO, and H,O form vapour sulfuric acid H,SO, [4]:

SO¥ +H,0% — H,S0¥
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- Formation starts at about 400°C.
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- At about 200°C almost all SO; is

[
=

consumed.

=

149 204 260 316 371 427 482
Temperature in °C

Conversion rate of SO, to vapourHSQ,[%]
B
=



H,SO, formation and dew point (2/3) |fk

. Con&ensation of H,SO, when temperature falls below acid dew

PROPOSED CORRELATION VS.V.8.CORRELATION, EXP DATA

point temperature: Tp.,, = f(Psoss Proo) e
* Tpey Calculation at IFK according LR /f,,.-f |
to Zarenezhad [5] ,_’J__,;_-;_;_,ff
. 15.?-);‘; P _,—:'//-/
* Tpey formerly calculated according =

Yy PRI LR

to Verhoff/BanChero [6] Or OKKeS [7]: PIiIII'iEl\'IIF_II:[IIFIiI-‘.E__I:I-[]N"JH.ZIHKIS.j[!HIiI_t.GIILI‘.l_l'JiI']Z.ﬁ'!!u

—Verhoff/Banchero equation overpredicts Tp,,,
— Okkes equation underpredicts Tp,,, o~




» H,SO, formation and dew point (3/3) |fk

* Acid dew points calculated according to Zarenezhad equation:
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130 : 4 Proposed correlation is shown in solid line
120 wcw= Yigo =30 vol % —=a v 0= 15 vol %
Yoo = 25 vol % =0y, o0 = 10 vol %
M0+ Yizo = 20 vol % O y2p = D VOl %
100 = T T T T
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Yans. PPpmM (vol)

* Typical dew points in air fired power plants: 95-150°C



I ‘P ROPOSED CORRELATION VS. MEASURED FLUE-GAS TEMPS. ri [

200

180 +

160 +

140 +

Predicted T, °C.

120

‘IUD L L L L
100 120 140 160 180 200

Measured T, °C.

9 >~ VIto



B sOx ACID DEW POINT CALCULATION S

S02 Concentration (mg/Nm3)
S$02 Concentration (ppm)

S02 —> SO3 conversion (%)

If you don't know conversion for your specific application zet 0.5%
S03 Concentration (ppm)*
100

H20 Concentration (%vol)*

15

LOG(S03)
2,000

SOx Acid Dew Point (°C)

161.3

H2S04 first liquid concentration (%)

# VItO

849



B sox ACID DEW POINT CALCULATION B

[¥s02 concentration (mg/Nm3)
S$02 Concentration (ppm)

S02 —> S0O3 conversion (%)

If you don't know conversion for your specific application zet 0.5%
S03 Concentration (ppm)*
100

H20 Concentration (%vol)*

5

LOG(S03)

2.000

SOx Acid Dew Point (°C)
145.9

H2S04 first liquid concentration (%)

= VIto

81.6



CALCULATOR

Vergelijking calculator met voorgaande vergelijkingen:

» Bij hogere watergehaltes goede overeenkomst met Zarenezhad
» Bij lagere watergehaltes meer richting Okkes
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GEJUATIONS

Verhoff and Banchero correlation:

1 —
T—+77375 = 0:002276-0.00002943 1N D5~

0.0000858 1n pey, + 0.000006260 (1N ey (1N Pyl

Okkes correlation:
T, = 203.25 + 27,6 10g P,y + 10.8310g pey, + 1.06 (logpeg, + 87

New proposed correlation:
Toew = 150 + 11.664 Tn(p.,,) + 8.13281n(p,,,) - 0.383226 1n(p.,,) 1n(p,,)

Modified Verhoff and Banchero correlation:

1 = - -
T, +273.15 0.002281-0.000031031nP,u0

0.00008611np,,, + 0.000006193 (1N p .} (1N P,

Modified Okkes correlation:
Too = 202.96 + 28.3210g P, + 10.8110g Py + 1.14 (log p,, + 8.06)°™

i [rrum.m.} - {To...,.q..} i] ’
RMSD =4/ = N

MNomenclature

L = Sulfuric-acid dewpoint termperature, °C.

Pl = Partial pressure of H,0 in the flue gas, mm Hg
Peos = Partial pressure of SO, in the flue gas, mm Hg
Yizo = Concentration of H,O in the flue gas, vol %
Yoo = Concentration of SO, in the flue gas, ppm (vol)
RMSD = Hoot mean square deviation

i = Data point index

N = Number of data points

(1)

(2)

(3)

(4)

(5)

(6)

» VIto
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Experiences: Choice of filter material (5/5) . |fk

« Sampling with quarz wool for dust removal

—Sampling volume ~ 200! (STP)

—Sampling before and behind SCR catalyst:

No. | Sampling position SO, in fluegas [mg/m3] (STP)
H Before catalyst 5.8
I Before catalyst 44
J Behind catalyst 52.0
K Behind catalyst 53.3
For comparison (sampling with glass wool)
B Before catalyst 0.2

acid mist visible after 1-2 minutes of sampling, minor

variation of concentrations

mm) No saturation behaviour with quarz wool Dust removal by glass wool ™
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