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Treatment of Odor in Wasted Gas from Stack of Rubber Dryer

in Rubber Block Industry
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ABSTRACT

Air pollution problem arise from rubber block drying industry is an odor released from
rubber drying kiln. The air sample analysis by GC-MS indicated that acetic acid is a main
chemical composition. The first part of this rescarch aimed to determine the suitable conditions
for the acetic acid removal from exhaust gas by absorption with sodium hydroxide (NaOH) and
monoethanolamine (MEA) in a pilot scale packed column. The results show that the suitable
conditions for the acetic removal from exhaust gas were Coon s G, and L/G ratio of 0.7 mol/L,
4.5 Vmin, 0.15 m’/min and 30 I/ms, respectively. The acetic removal efficiencies obtained by
using NaOH and MEA were 62% and 90% respectively. Thus, the NaOH solution with
concentration of 0.7 mmol/l were used for acetic acid removal using industrial wet scrubber. The
results shown that the acetic acid removal efficiencies obtained by adding fresh NaOH into
absorbing liquid at rate of 1, 2, and 3 kg/hr were 35.5%, 75% and 77% respectively. Whercas
only 30% acetic removal efficiency was obtained when water was applied. When the economic
criteria and the survey results of the odor level around the work place we can concluded that the
acetic removal using absorption process by adding; sodium hydroxide into absorption liquid of

wet scrubber at the rate of 2 kg/hr was the most suitable conditions.
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2.5 Ugnssuninadesssniumemivenlasenlvafiumsgadn
2.5.1 Aseuaiiszna19 CO, uay MEA (Aboudheir er al., 2003; Maceiras ef al., 2008;
Danckwerts, 1979)
A 3 d o ona ar =
den1sveulasenlaaiilgnsorduTuTweniveasliv aunsouaas
3 o ana 9 o dy
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naRamslszneuleouFedou Zwitterion 1I0A1ITUHA301v03 MEA Uz
CO, HAAIAaNNITA (2-3)
CO,+ RNH, +—— RNH',COO0’ (2-3)
msfaaslsznouaiuuua 1asnszuIUMS Deprotonation Yase15ilsznam

Zwitterion HAAIFIANNTN (2-4) B (2-6)

RNH",COO + RNH, +—— RNH', + RNHCOO' (2-4)
RNH',COO +H,0 +— H,0'+ RNHCOO (2-5)
RNH',COO + OH +— H,0 + RNHCOO (2-6)

NILUIUNTT Carbamate Reversion LAAIAIAUNITA 2-N

RNHCOO +H,0 <+—* RNH, + HCO, 2-7
8a3 s Nal§Ase uaasdsaunan (2-8) -

r=k,[CO,][ RNH,] (2-8)
oo &0 oar ¢ o a 9t a o ey ¥
deRasadsndadiudindni lAninmsind§isnszninlyTwemuen

=1 r o o ] Y ar o ey 1 . . e
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2.5.2 Uijn3eundisz#a19 CO, uaz NaOH (Watten ef al., 2004; Aroonwilas ef al., 2003)
ienriuouTaeenledil §isndu Tndonleasenlodes 1Andadus o

¥ ]
Na,CO, LAz UAAIAIaUN1TN (2-9)

CO, + 2NaOH —— Na,CO, + H,0 (2-9)
YiRssunTiszvae Co, uaz OH uansiaaumsh (2-10) uaz (2-11)

CO,+20H — CO," +H,0 (2-10)
gasIMiatnalfnse

r=k,[CO,][OH] (2-11)
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8 0.1 10 100 X1 actual measure
9 0.02 0.02X2 X2 X1 - actual | ~measure .Exhaust
10 0.05 0.05X2 X2 X1 actual measure gas flow
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compound Chemical formula Henry's law constant

at 25°C (atm m mol'l)

Acetic acid CH,COOH 1.0x10”

Carbon dioxide CcoO 2.94x10"
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(http://www.arb.ca.gov/db/solvents/solvent_pages/Miscellaneous-HTMI /acetic_acid.htm;

http://en.wikipedia.org/wiki/Henry's law)
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