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»>CaCO, + SO, + 2H,0+ 1/20, — CaSO, » 2H,0+
CO,

>Mg(OH), + SO, — MgSO, + H,0
>MgSO, + 1/20, — MgSO,

>Na,CO, + SO, — Na,S0, +CO,
»>2NaOH + SO, — Na,SO, + H,O
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»NH, + NO -> N, + H + OH
»NH, + NO -> N, + H,0
>H + 0, -> OH +NH,
»>O + NH; -> OH +NH,
»>OH + NH; -> H20 + NH,
»>H  + NH; -> H, +NH,
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Ve 5 A28 (Bag Filter)

CFEE (AC)
oh 1 A 5=V 0.5~ 1.5 cm/sec
‘== 1.0~3.0 cm/sec
J% EFfiET 3=V 1.0~7.5 cm/sec
o« BXJUEE ¢ < 15.02° 55 A
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Compound Auto-ignition Tgggoat 1 sec Toggo at 2 sec
Temperature(F) residence time residence time

Acrylonitrile 800 1,020 975
Benzene 1,044 1,351 1,322
Chlorobenzene 1,180 1,408 1,372
Ethane 959 1,368 1,328
Methane 999 1,545 1,486
Methyl Ethyl 960 1,290 1,247
Ketone 1,170 1,597 1,514
Methyl Chloride 997 1,340 1,295
Toluene 882 1,371 1,332
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Types of Thermal Oxidizer

> Thermal recuperative oxidizer (RCO,

TO)

> Catalytic oxidizer (CO)

>
>

Regenerative thermal oxidizer (RTO)
Direct fired thermal oxidizer (process

neater, boiler)
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. ﬁgji’r‘:ﬁs : 1.8m3/sec

W’Ei'j‘ b © > 0.12 sec

* VOCsfj[im=F > 95%

« P NEVE 1 200°C~ 250°C

o BEHRENE 1 350~450°C

« BXJU[E 1 60mm Ag
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. fi3k 1 >250CMM

* [(RVOCsigE @ <500PPM(V)EY1000mg/m3
+ VOCsj[i#3 : >95%

« [ EVH : <100°F

« BXJufE : 100mmAQ
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Regenerative Thermal Oxidizer

Regenerative Thermal Oxidizer

=
=
C
m
a
(]

Regenerative Thermal Oxidizer is very versatile and extremely energy efficiency
can reach 95%. This is achieved through the storage of heat by dense ceramic
stoneware. Regenerative Thermal Oxidizers are ideal in low VOC concentrations
and during long continuous operations. There are currently Regenerative
Thermal Oxidizers on the market with the capability of 99+% Volatile Organic
Compound (VOC) destruction efficiencies. The ceramic heat exchanger(s) can
be designed for thermal efficiencies as high as 97+%.


http://www.thecmmgroup.com/img/ThermalOxidizers5large.jpg

MR E A IR )

Factors affecting carbon capacity: A—theoretical saturation
under equilibrium conditions; B—loss due to adsarption
zone; C—loss due to heat wave; D—loss due to moisture
in gas; E—loss due to residual moisture on carbon.

Gas
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Surface concentration of adsorbent, g/100 g

VB S R B

Air Pollution Control - A Design Approach (by C.David Cooper , F.C.Alley )
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Cleaned Air to Atmosphere

A

Adsorber

el Concentrated
o VOC Stream

- Heat Source for Desarption (Typical)

Carrier Gas
- _ (Steam, Nitrogen, or

Diluied Process
Gas from
Booster Fan

__ Cooling Water IN

S : S i __ Cooling Water OUT
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* VOC s ¥iff: 20°C~ 175°C

« VOC s 753"l (Ib/Ib-mol) : 50 ~ 200

« VOCsIER : 500PPM(V) ~ 5,000PPM(V)
R 1 18 ~ 48 in

« EXJU[E¥ : 6 inch /ft Rt

o I2[FREVE : <40C
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Lagrangian Model
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D bu E[El — El Q«ﬁ 3’?“)[;—.4 IE Entrainment Dilution
F T RIFER - T A
Eﬁl“ o T ﬁ’“ﬁlf’ T
R =i H“&&ﬁf{/ R B 2 !E
BB A
D TEL*K‘ qr\r t\’u ET& J/ F“f j:l_;r Moving Box or Plume
URMARS, P“ FH#C OZIPIEKMA, TPAQM, GTX, ...
1’7;&% FEF AL (for ozone and PM)

Chemistry

Emission Depostition
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Eulerian
Grid Model
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Transport
Transport

Transport Diffusion Chemistry
Transport
Transport Chemistry

C. Atmospheric processes treated in a column of grid cells

TAQM, CAMX, Models-3/)cMAQ, UAM-V,....
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Gaussian Plume Model

ISCST3: Gaussian
distributions In
both lateral and
vertical directions

AERMOD: Convective and Stable
Boundary Layers
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Thanks for your attention.
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