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_ics of coking oven flue gas

O P MEIRELI200~300C  , KT EMEBHECTIEEEE;

ORSHEERZIEER, ZMEEBEICTIREISHIEZE;

O HEZR, SOMNOXBERSE.

® The flue gas temperature at the coking oven outlet is about 200~300°C, which is lower than the ordinary
DeNOx catalyst activity temperature.

® The flue gas contains fairly much coal tar, which is easy to adhere to the DeNOx catalyst surface and
results in blocking.

® The composition is complex and the contents of SO, and NOx are not stable.

(BT E Desulfurization technology

RIESREEOIMREGRAIEWESS =, AaRe—aE R it —Mel. fBRRIZ.
According to the current and strict environmental protection policies and the characteristics of the coking
flue gas, the limestone-gypsum wet-type desulfurization is one of the most efficient and reasonable
desulfurization technology.

Environmental Treatment for Coking Flue Gas
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_ristics of TUNA desulfurization technology

ORITFHRIERREE, MER LARRIEFIESANOIRRIESEE;

O MU ETKHEINETEFRMIE, HEBREARTAESKESHERR;

O RAMATHIARTE, FLUA=HEREEHEENRIT;

O BEREMIESIR9% A £, XEREREZIMEN.,.

® Special cooling device is designed to eliminate the problem that the flue gas temperature is too high at the
FGD inlet.

® The vacuum degree of the vacuum belt dehydrator and the aperture of the filtering cloth are optimized to
eliminate the difficult problem that the water content of the coking desulfurization gypsum is high.

® The mature and advanced technology is utilized, and 3D software is used for aided design.

®Energy consumption is low, desulfurization efficiency is higher than 99%; there are many patents for the
key equipments.

R RIREE B EHRRK
Special cooling device Vacuum belt dehydrator

| Bi#TZ DeNOx technology

KEAREIFENEEREHEMER (SCR) MIETE, FIARABSEEREHESF AN EREECTIMER
A, BRAHRIERRIIA90%LA L .
The stable and reliable selective catalytic reduction (SCR) DeNOx technology is utilized. With the
moderate/low temperature and wide temperature range DeNOx catalyst jointly developed byTUNA and
Tsinghua University, the DeNOx efficiency is higher than 90%.

SCR SCR

®4NH,+ 4NO+0O,~ 4N, +6 H,0O ®4NH,+ 2NO,+0,~ 3N, +6 H,0
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_Cteristios of TUNA DeNOx technology

ORISR SR ARE, R EFIER R LR ;

OIREMNIPRSINIAS,, BBME IR R SR ;

O =#ERIBENL, FRIEBRIENOX. NH.A9RZIDI M,

© ZGEEN. MIENES . MEERE;

®The flue gas pre-oil removal device is specially designed to solve the problem that tar adheres to the
catalyst and results in deactivation of the catalyst.

®The hot blast furnace system is provided to heat the flue gas to solve the difficult problem that the
ammonium sulfate adheres to the catalyst and results in poisoning of the catalyst.

®3D flow filed is simulated to guarantee the uniformity of the flow field of NOx and NH, during DeNOx
process.

® The system is of low energy consumption, high DeNOx efficiency and stable performance.

R LT ZHERIDIENL
Moderate and low temperature catalyst 3D flow field simulation

NN

o mRl IR 4
% / iy 1279 § 7))
//// T o

BR£TZ Dustremoval technology

KRB BRAERKRImAIE, FIFEMIRESINAIREE .
The WESP is utilized for end treatment to guarantee that emission of the coking flue gas can meet the
relevant standard.

WESPI{E&®E Dustremovaltechnology
IO ST ERREIN AR, Se/EREMEBHAEHLTE, TRENMEERHIAER TIERIEL
R/IE . BRANPENAIN, EHEEE FRIRATRENMSEE.
The principle of electrostatic dust collection is applicable to WESP. With high voltage corona discharge,

the dust is charged. The charged dust is collected to the dust collection plate/tube with the effect of
electric field force. By water flushing, the dust is removed when the flushing liquid flows.

DWGEI B BR42E DWG vertical type WESP
O EMRAERNEN; MHERASBIFEIN (C-FRP) ;

Export

O AR RE2205/ & E;
O [RIRIRIE R 222 High-votiage
OERPABEE: 316LKLELLE;
O : PPLEEL R RILEE; Flushing
O EHHHESE.
® The dust collecting electrode is of tubular structure, and is made of electrode
conductive fiberglass reinforced plastic (C-FRP). Dust pole
® The discharging electrode is made of stainless steel 2205/titanium
alloy.
®The dust collecting plate is installed in modular manner.
®The inside flushing pipe is made of stainless steel 316L and above. Entrance
®PP blocking—free and special-purpose flushing nozzle.
®Heavy metal can be efficiently removed.

DWBEEr ;B EBIf42 DWB horizontal type WESP
© ELRRAIRALEH, FHEIRATEREI16L/2205;
O B BRI EN316L/2205/ &% ; Topcover
O FTIARERME: WRERHT; Supportng nsustor

O PIELTIEEE: AHENE/MIEE (CPVC) ;

O[5 TRETHERE;

® The dust collecting electrode is of plate structure, and is Manhole
made of stainless steel 3161./2205.

® The discharging electrode is made of stainless steel

316L/2205/titanium alloy.

® The inside surface of the shell is lined with resin. Gasfow dtrods

®The inside flushing pipe is made of stainless steel

pipe/resin (CPVC).

®Blocking—free and special-purpose nozzle.

Inlet flue gas chamber Discharging
electrode



GG SRR
_tics of sintering flue gas

O RNES, HSEX, 2FEs;

ORFBEM, HOEIRLNE120~160C, HIEKIK;

® SO2FINOXREZWBERK;

ORSELES, MEMEK;

OIRSHELINSENAS, HCI. HF . TR, HihEE,

®Large volume of flue gas with high air leakage rate and high oxygen content.

® Low flue gas temperature, the flue gas temperature at the outlet is about 120~160C with large
fluctuation.

® Concentrations of SO2 and NOx have a large fluctuating range.

®Flue gas has high dust content, and the dust has great viscosity.

® The flue gas contains many pollutant constituents (such as HCI, HF, dioxin and so on) requiring to be
treated simultaneously.

(BT Z Desulfurization technology

RIESREOIMRECRIIE WIS =, ARE—AEREE—Me. AEIRRIZ.
According to the current and strict environmental protection policies and the characteristics of the coking
flue gas, the limestone-gypsum wet-type desulfurization is one of the most efficient and reasonable
desulfurization technology.

Environmental Treatment for Sintering Flue Gas
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—eristics of TUNA desulfurization technology

O RAMATHIARTE, FLUA=HEREEHENRIT;

O BEFERR IR IR 99%A L

O NEIEREEXRIRENEHIERNTHAE ST REN .

® The mature and advanced technology is utilized, and 3D software is used for aided design.

® Energy consumption is low, desulfurization efficiency is higher than 99%.

® TUNA owns the manufacturing capacity and several product patents for the key equipments.

| BT Z DeNOXx technology

KEAREIFENEEHEMER (SCR) MiETE, FIBRABSEEREZREF NP EMHEELST, B
FEEENAI0% LA L .
The stable and reliable selective catalytic reduction (SCR) DeNOx technology is utilized. With the moderate
and low temperature DeNOx catalyst jointly developed byTUNA and Tsinghua University, the DeNOx
efficiency is higher than 90%.

SCR SCR

®4NH,+ 4NO+0.Z 4N, +6 H,0 ®4NH,+ 2NO,+0F 3N, +6 H,0

| IZif#@ Technological process

KBRS ST GCHIR S TINYE , EREFSINW~ENSRRESH—STHE, HMmSHRNIIE
A= REARE, HASCRRMEHITHIA. M TIBRRN, ZEESHSIKANSINLCOEEH .
The sintering flue gas firstly passes through GGH (flue gas heat exchanger) and is pre-heated, and then
mixes with the high—temperature flue gas produced from the heating furnace in the flue, the temperature
rises further. Then, the sintering flue gas mixes with the mixed gas (of ammonia and air) fed by the dilution
blower, and then enters SCR reactor for DeNOx and dioxin removal reactions. After that, the flue gas is
induced by the induced draft fan to the outlet flue for emission.



PEBIEET S5 Characteristics of TUNA DeNOx technology

O RAAEEIKINEBFIA, R/OMRAIESEEE;

O =HERIFEL, FIEBRENOX. NHASRIBISME;

© XEpeRE R, BIEES, MeeiaE, oIthEARER IR,

o ZRPEIRENT REREMEEN.

®The heat exchanger is utilized for heat recovery and reuse, so that heat loss and energy consumption
can be reduced.

®3D flow filed is simulated to guarantee the uniformity of the flow field of NOx and NH, during DeNOx
process.

®The system is of low energy consumption, high DeNOx efficiency and stable performance, and can
remove dioxin simultaneously.

® The moderate and low temperature catalyst of TUNA Corporation is encouraged by the state.

[ TEiR#EE Technological process diagram
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Environmental Treatment for Cement Kiln Flue Gas

IKiRE MRS iaIE

KiREISH Characteristios of cement kiln flue gas

OIS ELES, WEAKIBIRME. REEIK.

ORSHCaER, DEMENTIFTE;

®Flue gas dust content is high, which causes serious wear against the catalyst with high dust removal
pressure.

©® The calcium content in the flue gas is high, which will easily result in catalyst poisoning.

aRE
limestone

aRaEs
Limestone yard

Ht. B s
Clay, iron slag AR uel flow MREChimney

E# 1 Belt conveyer

ARAHER

s
Limestone yard Electric dust collector

B EHUmIdifier
BB KT
Slagyard Clay yard
R 445
1% coal Raw material grinding R§$4£:Ge]§a|
homogenization
Library

IR
Coal pre homogenization yard FEFRmeE
Five stage preheater [E %k EBack ash bank

LS
Electric dust collector
Bag dust collector
JREChimney

e
" YRR
Pulverized coal silo Coal grinding

=R

=
The three wind

MR EBUIk car
RS
Clinker cooler
FAEPlaster
HE#EYICrusher R E
#2tHopper iiggERotary kiln Secondary clinker
Bk %
ERE Clinker storehouse HETrain
Cyclone
EBFIREN il
Electronic weighing machine Middle storehouse KiRE
Bag dust collector Cement storehouse EMRIShip loader
Ball milling Pulverized machine

IKiEECement mill IKRIE AR

Cement carrier
N NS =
KiREF=RE

Cement production flow diagram

EARETSEREREEMERR (SCR) BIELE, RERAIEFNMESER. &RESECTISFIREL
#o
The stable and reliable selective catalytic reduction (SCR) DeNOx technology is utilized. The wear—
resistant, high—-temperature—-resistant and wide-temperature-range honeycomb type or plate-type
catalysts produced by TUNA are utilized.

K4

®4NH;+ 2NO,+0O,~ 3N, +6 H,0

SCR

®4NH,+ 4NO+0O,—~ 4N, +6 H,0

Sim. mmEEErH
High-temperature and wide-temperature-range
honeycomb type catalyst

SCR

SFARMEAF

Plate-type catalyst

_tics of TUNA DeNOx technology

O =#EipEill, RIERAENOX. NHAURIBIISE;

© ZGEUER. MIENES . MEERE;

O EEZHE. SRIEMFIRATIEFBE, ERERK,
®3D flow filed is simulated to guarantee the uniformity of
the flow field of NOx and NH,during DeNOx process.

®The system is of low energy consumption, high DeNOx
efficiency and stable performance.

®TUNA has the R & D and manufacturing capacities for
several types and series of catalysts there are many
choices.

=HERIBIELL
3D flow field simulation

.



[BR£TZ Dustremoval technology

KB BRALERim AR, FIEEMESIERE .
The WESP is utilized for end treatment to guarantee that emission of the coking flue gas can meet the
relevant standard.

WESPI{EEE Dustremovaltechnology

IR RS AR FIE, SSEREMEBEHEEHLIEE, FBENM TR IRER TIERISES
WE . BRANTENSIC, EHEEE FRIRRETMER.
The principle of electrostatic dust collection is applicable to WESP. With high voltage corona discharge, the
dust is charged. The charged dust is collected to the dust collection plate/tube with the effect of electric field
force. By water flushing, the dust is removed when the flushing liquid flows.

WESPZE#EEHRE Main components of WESP system

FTERFTR. HOEE. BIRRSE. KPERE (BIRKR
%) . BERR. HOREE. SROHIR. BERREEN.

Export

WESP system mainly consists of the shell, inlet flue gas High voltage
chamber, discharging system, dust collecting plate/tube,

water flushing system (circulating water system), HV power Flushing
supply, outlet flue gas chamber, gas flow distribution plate, Discharging
electric control system and so on. electrode

Dust pole

Entrance
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DWGEI IR ERXEBM4E2E DWG vertical type WESP

O ELRAENEN,; MEERASBIEEN (C-FRP) ;

O BBIRRA2205/ & E;

O (AR IR &%

O WERTEEE: 316LKELLLE;

O PPLEEL R RILEE;

OBEXHIRERRE.

®The dust collecting electrode is of tubular structure, and is made of conductive fiberglass reinforced
plastic (C-FRP).

® The discharging electrode is made of stainless steel 2205/titanium alloy.
® The dust collecting plate is installed in modular manner.

®The inside flushing pipe is made of stainless steel 316L and above.
®PP blocking-free and special-purpose flushing nozzle.

®Heavy metal can be efficiently removed.

DWBHEER BB 222 DWB horizontal type WESP

HV rectifying transformer Manhole Water flushing

O LRI, MRERBAEIN316L/2205; Nozzte
O IR KA EIN316L/2205/8 &% ; Top cover
[ J %MS p‘]%ﬁ . Hjﬂg W?‘TJ N Supporting insulator Insulator chamber

O WELHREE: THENE/MPE (CPVC) ;

O THEETARE, om0 g0 o

® The dust collecting electrode is of plate structure, and is Manhole
made of stainless steel 3161/2205.

® The discharging electrode is made of stainless steel
316L/2205/titanium alloy.

® The inside surface of the shell is lined with resin. Gasflow
®The inside flushing pipe is made of stainless steel

pipe/resin (CPVC).

®Blocking-free and special-purpose nozzle.

Inlet flue gas chamber Dischargin
electrode

Dust collecting
electrode



FIEEWS81E Environmental Treatment for Glass Kiln Flue Gas

WEREHARSA Characteristios of giass ki lue gas

OIRSE/N. MK/,

o (Na+#h. CaOF)eER. HitaflEiatts

O IFIBERBAEIR N ESRIDRERIZIZL .

®Flue gas volume is small, dust particle size is fine.

® Alkali (sodium salt, CaO and so on) content is high, strong adhesion, and high corrosiveness.
®Frequent fire exchange of the glass kiln results in great change of the pollutant concentration.

Regenerative Breast

Feedinlet Front wall Burner chamber wall Neck
Melting end
Checker Cooling Canal
end
FARBETTE

Float glass production technology

ERREISFENEREEMER (SCR) BETE, RBRABETNMESR. SRERENFIFIREL
#o
The stable and reliable selective catalytic reduction (SCR) DeNOx technology is utilized. The wear—
resistant, high—temperature-resistant and wide—temperature-range honeycomb type or plate—type
catalysts produced by TUNA are utilized.

//,/? il

SCR SCR

®4NH,+ 4NO+0O,~ 4N, +6 H,O ®4NH,+ 2NO,+0O,~ 3N, +6 H,O
Sim. mmEEErH FEARELF
High-temperature and wide-temperature-range Plate-type catalyst

honeycomb type catalyst

_istics of TUNA DeNOx technology

O =HERIBENL, (RIERIENOX. NHASRIAISIE;
© ZGEUER. MIENES . MEERE;
O EEEME. SRIMENMFIAFIEFBE, ERERIX,
®3D flow filed is simulated to guarantee the uniformity of
the flow field of NOx and NH, during DeNOx process.
®The system is of low energy consumption, high DeNOx
efficiency and stable performance.
®TUNA has the R & D and manufacturing capacities for
several types and series of catalysts there are many
choices.
=HERIPELL
3D flow field simulation




[BR£TZ Dustremoval technology

KB BRALERim AR, FIEEMESIERE .
The WESP is utilized for end treatment to guarantee that emission of the coking flue gas can meet the
relevant standard.

WESPI{EEE Dustremovaltechnology

IR RS AR FIE, SSEREMEBEHEEHLIEE, FBENM TR IRER TIERISES
WE . BRANTENSIC, EHEEE FRIRRETMER.
The principle of electrostatic dust collection is applicable to WESP. With high voltage corona discharge, the
dust is charged. The charged dust is collected to the dust collection plate/tube with the effect of electric field
force. By water flushing, the dust is removed when the flushing liquid flows.

WESPZE#EEHRE Main components of WESP system

FTERFTR. HOEE. BIRRSE. KPERE (BIRKR
%) . BERR. HOREE. SROHIR. BERREEN.

Export

WESP system mainly consists of the shell, inlet flue gas High voltage
chamber, discharging system, dust collecting plate/tube,

water flushing system (circulating water system), HV power Flushing
supply, outlet flue gas chamber, gas flow distribution plate, Discharging
electric control system and so on. electrode

Dust pole

Entrance
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% / iy 158 3 %)
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DWGEI IR ERXEBM4E2E DWG vertical type WESP

O ELRAENEN,; MEERASBIEEN (C-FRP) ;

O BBIRRA2205/ & E;

O (AR IR &%

O WERTEEE: 316LKELLLE;

O PPLEEL R RILEE;

OBEXHIRERRE.

®The dust collecting electrode is of tubular structure, and is made of conductive fiberglass reinforced
plastic (C-FRP).

® The discharging electrode is made of stainless steel 2205/titanium alloy.
® The dust collecting plate is installed in modular manner.

®The inside flushing pipe is made of stainless steel 316L and above.
®PP blocking-free and special-purpose flushing nozzle.

®Heavy metal can be efficiently removed.

DWBHEER BB 222 DWB horizontal type WESP

HV rectifying transformer Manhole Water flushing

O LRI, MRERBAEIN316L/2205; Nozzte
O IR KA EIN316L/2205/8 &% ; Top cover
[ J %MS p‘]%ﬁ . Hjﬂg W?‘TJ N Supporting insulator Insulator chamber

O WELHREE: THENE/MPE (CPVC) ;

O THEETARE, om0 g0 o

® The dust collecting electrode is of plate structure, and is Manhole
made of stainless steel 3161/2205.

® The discharging electrode is made of stainless steel
316L/2205/titanium alloy.

® The inside surface of the shell is lined with resin. Gasflow
®The inside flushing pipe is made of stainless steel

pipe/resin (CPVC).

®Blocking-free and special-purpose nozzle.

Inlet flue gas chamber Dischargin
electrode

Dust collecting
electrode



Ws’—ﬁ*ﬂéﬂﬂ%ﬁﬁ DeNOx for Gas Turbine/HRSG

_ics of gas turbine/HRSG flue gas

ORFEKX. WRIEF. JIFLSOFMMmE;

OMENERBBEEMRE, NOXHEIKELI30~50mg/Nm?;

OIRS/KERIB, RARIPR=ERR/N

® The flue gas volume is large, flue gas is clean, there is hardly SO, and dust.

@ \With its own low-nitrogen combustion, NOx emission concentration of the gas turbine/HRSG is about
30~50mg/Nm?®.

® The flue gas ventilates horizontally, the space in the HRSG is small.

ERRESEEREECER (SCR) HETE, XRARKATIBEEMANSIRIIESELS.
The stable and reliable selective catalytic reduction (SCR) DeNOx technology is utilized. The high-cell
series of honeycomb-type catalysts independently developed by TUNA are utilized.

SCR

®4NH,+ 4NO+0O,—~ 4N, +6 H,0
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ZHEME Installation position:
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SCR

®4NH;+ 2NO,+0O,~ 3N, +6 H,0

Spray gun

Spray gun

Waste heat potinlet




WBEIBHT =4 Characteristics of TUNA DeNOXx technology EHAIZR Catalyst qualification

O =R, RIEREENOX. NHANRBIISE;

O RIEER, WEBER, IR RIETRAME;

© ZRBeFER. IMIEREES. HaiesE;

0 EESAZRIMENFIATIEF R, IBERIEK.

©3D flow filed is simulated to guarantee the uniformity of the flow field of NOx and NH, during DeNOXx
process.

®The process is simple, the equipment is easily maintained, the initial investment and operating cost are
low.

® The system is of low energy consumption, high DeNOx efficiency and stable performance.

® TUNA has the R&D and manufacturing capacities of high-cell series of honeycomb-type catalysts, there
are many choices.

KRR SIRA

NEFIRMIATIFES, SERFNRAINE, AEFF2006FHR @RI AL, BEtEEEUHIT
= FREMKISEINE  JEMSLIO . BRINESZSILNE, FEA— W igitFlminitse HikEaa-- 1
UHRARFFRBAME, A ETDRERENRATE.
Excellent environment for R&D
To better provide thet echnical support platform, TUNA has established the environmental protection R&D
center in 2006, equipped with honeycomb-type catalyst lab, plate-type catalyst lab, activity evaluation lab,
and wear lab etc. forming a technical team with strong ability of marketization industrial design and industrial
technology development to continuously develop technology products demanded from the market.

60cell 55cell 50cel 40cell 35cell 30cell 22cell 21cell 20cell 18cell 16cell

gtz BHoiT=E &G =
Instrumental analysis lab Physicochemical analysis lab Activity evaluation lab
=HERIDE
3D flow field simulation
XEF Ee R A EIE X PEB000

X-ray fluorescence spectrometer
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_eristios of the flue gas of waste incinerator

© TIRIRERIERKX;

ORSFHNES, EEREEES,;

OIFEREHERE.

® Dioxin concentration fluctuates greatly.

® The flue gas composition is complex, and the heavy metal content is high.
® Equipments after the furnace are configured compactly.

Dioxin Removal for Waste Incinerator

BN - RGBT
Incinerator-waste heat boiler

Wk mE

ek IR E LA Garbage crane
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IR WK T

15 /1IN G H
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FRERIK
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= S 1A
RS EL N compressed air

Flue gas real-time monitoring

BIRIRI S ik
Seepage fluid collection
and transportation

[BiZIEEESE Dioxin removal system

BT EEEAKISOARFEERERE, SSIENNOXF I RSN E X .
With regulating the oxidation/reduction property and acidity/alkalinity of the catalyst, the catalyst can
efficiently and simultaneously remove NOx and dioxin.

Y
Catalyst
PCDD/Fs+0, wmmip- CO,+H,0+HC|
EraEs
Catalysis oxygen

//,/? il

ZH#ME Installation position:

BR IR E IR BEENE300~420 CHI=EIR, EEREIREEE .
The dioxin removal catalyst is installed at the space (where the flue gas temperature is 300~420C)
after the furnace, so that the catalyst is of fairly great reaction activity.

R R
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R NECIpi— T2 l% Characteristics of TUNA DeNOx technology
oxin removal catalyst technology system

O =4ERIpIEI, RIDRSER _IBREFRIDAI9IMt. BEROPUNBERRKRERATAHENRUARLIRISRF RN . ZIRRMERMRRESR . ROIBRNES
OIERE, REZHR, —IIRENIETHAME; 1£96.5%, HEBUREO.07ng/Nm*/NFEZRHEHMIRE .

O HHPRES . 4RERRE; Shaoxing Zhonghuan Renewable Energy Development Co., Ltd. No. 4 circulating fluidized bed waste
0 BEZRIMENFIIRRTI4T6E, WwIERIBA, incinerator nitrogen oxides, dioxins collaborative removal system. The dioxin removal efficiency is up to

®3D flow filed is simulated to guarantee the uniformity of the flow field of flue gas entering the dioxin 96.5% and the dioxin emission concentration (0.07ng/Nm?) is less than the national emission standard.
removal system.

® The process is simple, equipment is easily maintained, the initial investment and operating cost are low.
® Removal efficiency is high, and performance is stable.
® TUNA has the R&D and manufacturing capacities of series of catalysts, there are many choices.

WeE8

Flow rate of flue gas Nm*/h 200,000
WP IR AR E ng/Nm® 5
Inlet dioxin concentration
e VoA o maim’ 38,000
A e g 370-430
OutIeNt?\lxié%g?gﬁ{%ation mg/Nm? 38
Outléﬁiﬁ%ﬁ?&ﬁfmion ng/Nm? 0.07
DeNéﬁf%%ifency % 93.1
Dioxinﬁiﬁﬁgﬁzﬁciency % 96.5

—HRpiEl
3D flow field simulation
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