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- %R ¥ A& (Cyclone)

> &3\ 5 B B’ (Scrubbers)
> -k ;% % B B (Spray-Chamber Scrubbers)
>3 R 35 B B (Cyclone Spray Chambers)
> BN B R N e A B (Wet Scrubber)
> X B- B (Venturi Scrubber)

- # % FAEZEESP)

- g K A8 (Bag Filter)
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Mist Eliminator

Pressure drop DV 270

2 4
Face velocity [m/s]

Limit drop size DV 270

[7%] £ [2a] [=1] =l
[=] [=] [=] [=] [=]

Drop diameter [pm]

]
[=]

=y
[=]

Velocity for WEP is 1.45 m/sec

=

4
Face velocity [m/s]
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> SOx: Sulfur content

> NOXx: fuel NOx, thermal NOx
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Wellman-Load >90% NaOH 150~170% 110~120% =

CaO, Na,CO,, N

iR >90% Nac§|—| g_ﬁﬁ 100~120% 100~110% =
S/REE >90% MgO 120~170% 110~120% =

§5~910)%

HZTWEATE >50% Na,CO,, CaO 20~30% 20~50% =

SR >80% Pl 130~150% | 100~120% =

Carbon
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Direct fired thermal oxidizer
(process heater, boller)

S E - " [ .
| \ ¢, b 7 .
> S~ &
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A direct-fired oxidizer is the simplest technology of
thermal oxidation. A process stream is introduced Iinto
a firing box through or near the burner and enough
residence time is provided to get the desired
destruction removal efficiency (DRE) of the VOC:s.






' 2 NMHC3 4 2%

B F & & (ppmC)

2 15 225 (%)

BF S5

Iy 623 98.7 A R
Bk 245000 99.0 R
Chk 1320 98.8 3

8 to 16 ppmC of NMHC from oill-

fueled boller
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8 & (Temperature)
RTO: 800~900C
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# /i (Turbulent)
Re >10,000
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History of Ceramic Filters

On the market for 20+ years

3 British 2 German, 1 Austrian and 1 Japanese supplier
Hundreds of references

Primarily dust (+ acid gas)

Recently catalyst addition dust + acid gas + NOx +VOC
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Features of Ceramic Filters
1.Highly porous

Low density 0.4 g/cm3
70-95% porous
Thermal shock resistance

2.0ne piece construction

Self-supporting No cage required
Tube shape
Inorganic binders and alumino-silicate fibers

3.Efficiency comes from fiber thickness
4.Chemically almost inert — ceramic fiber

D.
o.
/.

High temperature resistance
|_ongest product 3 meters long

RIgid otherwise works like a fabric bag
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Filtration Mechanisms

*Surface filtration — condition before use

*Dust cake builds upon the residual layer,
does not penetrate into filter body

*Dust is periodically removed with a
reverse pulse of air, a brief low volume
shockwave

*Always some dust left on surface

*Element does not flex like a Fabric Filte

bag

FILTER TUBE

As a consequence:
* Negligible depth penetration
 High filtration efficiency — HEPA rated
e Can handle variable loading conditions
e Potential for very long filter life

PARTICLE RESIDUAL
LAYER LAYER

53



Catalytic Filter Technology for de-NOx

Standard filter tube

+ SCR catalyst ‘ - | ‘i
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Catalyst Distribution

eCatalyst distributed
throughout element wall
thickness

*Residence time and efficiency
maximised

200kV 30 1250x BSE 96 dust500°C xifzn - 2
YT Y. 5 TN LT

Nano sized catalyst particles
Increase active surface area and
reaction efficiency- no diffusion
restriction

55
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De-NOx Efficiency

w—g=55-3008

Catalyst Weight =4 g«
S.V.=30000+

NOx:NH3=1:1¢

210 220 230 240 250 260 270
TEMP(=C)




Ceramic Filter for Particulate Control

* Operating temperature up to 900 C
 Removal to below 2.0 mg/Nm3 typical
e Can handle very high inlet loads

;/'

!!y s
S | B & e j‘:?
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Ceramic Filter for Acid Gases

1.Calcium (lime) used
2.0perating temperatures 150-900 C
3. Typically 909% or better for SO2 and HCI

Sorbent Injection | Ceramic
for SO,/HCI Control R | Filters for Fine
i Particulate Control

Clean Gas ——»

UltraTemp Filtration system for control of particulate and SO,




Multi-pollutant control PM, SO2/HCI, NOx

Ceramic Filters with Embedded
Catalyst for NOx and Dioxin
Control, Particulate Capture

Urea/ Ammonia Injection
Dry Sorbent for NOx Control

Injection for
S0,/ HCI

Control

Clean Gas =P

Pollutant Gas =
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CATALYTIC ELEMENT PERFORMANCE

Mixed pollutants to treat:

« Particulate, dust
¢ HCI

e SOQ

¢ NOX

* Dioxin

Injection of Injection of
NaHCO, urea/NH,
+ Support air + Support air

* Less than 0.001 gr/dscf
(2mg/m3) outlet particuiate

e Up to 97% HCI removal
* Up to 95% SO, removal
* Up to 95% NOyx removal

* >999% Dioxin removal
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ILLUMINA — DNA FACILITY, USA

S - GAS FLOW -40,000 ACFM
I I~ . DE-NOX > 90%

.-—\____‘.—_——~

Sy umnn Hi n ol !PM

N\ummu i n\mun i 0]

n. DE-SOX > 90%
ﬁ..l’l“ﬁ@““\\ = ety @y PM -1 MGINMS

» W . INSTALLED - 2011
PRICE - $ 2,000,000.00 US




DURAND GLASS FACILITY, PA, USA

-GAS FLOW - VARIOUS,

US1,US2,US3
-DE-NOX > 90 % EFFICIENCY

DE-SOX > 85 % EFFICIENCY

-PM -2 MG/NM3

-INSTALLED 2011/12
-PRICE - $ 5,700,000.00

} XiE ”’ML_
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Summary and Comparison

Process

SDR+ESP+SCR+WH
=]
DR+ESP+SCR+WHB

WHB + DR + Bag +
SCR

WHB + Wet
ESP+SCR

WHB + Wet Scrubber
+ SCR

Ceramic Filter

De-
Dust SOx
High-
High  Middle
High Low
High-
High  Middle
Middle High
Low High
High High

De-
NOX

High

High

High

High

High

High

Re-
Heating

High
H-High

H-High

Cost

Invest
High
High

Middle
High
Low

Low

Operatio
n

Low

Low
High
H-High
H-High

Low
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Thanks for Your
Attentions.



