=374 388 2] A10A(A13), 59~64, 2001
J. of the Korean Environmental Sciences Society

MM U {IY T2 SAMHHE s EUY MTAI2He]

sy 28 =2

WwHY PR B
Ui BUBYY . HIAW SN ERTHY BPA2HATY
(20003 88 309 H=)

Optimal Operation Condition of Spray Drying Sorber for Simultaneous
Removal of Acidic and Organic Gaseous Pollutants
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The effect of major operating parameters in spray drying sorber(=SDS) for automatic control for the
simultaneous removal of acidic and organic gaseous pollutants from solid waste incinerator was performed. The
field experiment was carried out in pilot scale test for the quantification of major operating parameters of
hydrophilic and the hydrophobic pollutants. The removal efficiencies of SO» and HCl in the 5wt% slurry
condition were being increased with the increase of the stoichiometric ratio which is the molecular ratio of lime
to the pollutant concentration, and with the decrease of inflow flue gas temperature in the pilot SDS reactor.
The removal efficiency along the height of spray drying sorber was closely related to the temperature profile,
and more than 90% of total removal efficiency was achieved in an absorption region. For the removal of acidic
gas the optimum operating condition considering the economics and a stable operation is the 5wt% of slurry
concentration, 1.2 of stoichiometric ratio and 250°C of inflow flue gas temperature.

For the organic gases of benzene and toluene the removal efficiencies were 20 - 60% which is much lower
than that of acidic gas. The best removal efficiency was obtained at 1.5 of stoichiometric ratio and 250°C of
inflow flue gas temperature. The organic’s removal efficiency along the height of spray drying sorber was quite
different from that of acidic gas, that is, more than 60% of the total removal efficiency for benzene and 90% of
the total removal for toluene were achieved in the dried adsorption region, which was formed at the lower or
exit part of the reactor.

Key words : Spray drying sorber, SOz HCIl, Organic gas, Stoichiometric ratio, Gas temperature, Removal with
height of reactor, Optimal operating condition

1.4 & (F2 Ca04Y CaCOg AFY FYstd 2435 &

224 A 7](wet scrubber):= F4A419 o]& &0 1, &3l LIMB(limestone injection with multi-stage
PN B ey tad EFS 2EEE A9 bumer) A o]y LIFAC(limestone injection into the
AA 3= %7801 9\}‘1} a8} o] FAE AFAC) vlg furnace and reactivation of calcium) 3% #& 2AH
FE5Y% FI54E529 Nt 238 ¥ oile, # F9H(direct injection), 213 w7 Frio] wE-E
AH ARGAT Mg 94 deAAd 2949 HA H(FZ CalOHRE FY3n §5F A3 CZD
2 ANET & AA A A st A9 A AA (confined zone dispersion) ¥4 o]y} ADVACATE (advanced
29 gt 28, agla #AEA 5o FAst qulﬂ). silicate) 4 22 HEF U2 (duct injection) 5o} T

olelgt FAMAr Y FAME shAsy] A8 AAA a2)a FEAHAAYE lime(Ca(OH)R)S 88 Az

AN} FAAMAZIZE ARHATG 4G E A BEste] e stxel HEIHES TTﬂzél
U 9 oekeAo) 9] $jxo we), Azt wgEA (spray drying sorber)2 XA A 721 &7 % ok =

59



o 7

of FANAAZE HA, 299 AL 19933 FE o,

A oF 204719 &R &FFH 719 e &34
a7t A FolAY AGFA A
ZAANANE duty oz AZxA ] HLAHES

87 A% #3207 (bag filter)9} TAel A=

B, o] AR ANME 7h2d SHEH AF AA
gk FAAAA7E S0 dERAHY 29

2 A5t SAsA gen, LEk olddM &4

9Bz 4 2An NA@ag] A9 Yok £, SO,
U HCL 59 A47A B ohle ugFass Bed

A 43} §HE(PICs : products of incomplete combustion ;
PAHs(polyaromatic hydrocarbons), dioxins, furans %)
o] H&s o) A7 Wi T QEEH] WFEH

= A7 a7z %3] Bol o) g1 gt
a9 FAAMR) 2 ARE 98 AFE A
Hoz o)folxon, 53 HeEEEd BHOZ #HA

3 Rdo] RE o231 i=v] UlREE AAIIA F SO,
of 47130l g mlolr), BRHe) FEFUe
SPBA 23S B9 F4 2 gl 1 Fay

folt}, 2 HToE HCIY AA L CaCh¥Ad <
o F94 F719 A e E Bdgo] o] Fo|Xu
N

2 =32 pilot plant =X AA7e £HE F3Y
A 9 {71 T2y AALE RRE ArtA &
AAAEe) 9ge Hodstn, A AALEE HedE
ZHE %387 Y39 FYEHAT A FHUAE
g, £ Wit 22 R FE, 2En —% de F
EE FHYeR 1343}912”4, s odEdd 9 =
ojd AAAEEL st
2.4 ¥

2.1 AEFA

B A Fo)q ALg€ pilot plantt ZA 717k &%
2L 9% wi7i7kA ARG EXAAAAY, 2D
At b 9 e FAFAE PR 3lem Fig 1
o AA3 YepAATH

Comopressor

Regulatar

Mixing Water Regulator Regulator Stac
Chamber [——————]———
I
Bag Fitter
Temperalure SDS
Controller Blower
CalOH)2
City Water

FiM

Lime Sturrv Tank

Feeding
P

ump Rotary Valve

Fig. 1. Pilot plant spray drying sorber.
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Table 1. Experimental items for pilot plant test

Operating Expen‘n}enta] Control method
parameter conditions
Stoxchlqmetnc 0,10, 12 15 control of sprgyed
ratio slurry quantity
Inlet gas 200°C, 250°C, control of temperature
temperature 300°C of LPG gas heater
SO- : 300, 500, - SO: : dilution of 100%
Inlet gas . é(X)Oppm . S0 b_y MFC
concentration | S0ppm - 1ICI : vaporization of
ben7ene lppm 1ICI solution
toluene : 0.2ppm -, benzene/toluene : volatilization
Sturry. 3%, 5% dilution
concentration
Air pressure . .
of nozzle kgy/cm, 2kgi/cn
FHEE 5wt%9] limed AMEE A F9 SOM
HCl 35292 Aid &5%& AYPLE T3 95
=& zAsd wrlts X dErleM LPGE
Agse 9 £xst #AHES 2EaR0H, Wolst
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Table 2. Analysis method for pilot test
Pollutants Analysis method Analyzer
SO, NOx, CO, stack gas analyzer Bacharach
05, CO, & v 300NSX(USA)
HC1 absorption + Cl analyzer ORION 720A
Organic gas adsorption Perkin Elmer
(benzene, toluene) + extraction + GC Autosystem
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Fig. 2. Removal efficiency of SO. with variation of
stoichiometric ratio, inlet gas temperature and
inlet SOz concentration. (a) 300ppm (b) 500ppm
(c) 1000ppm
'SR : Stoichiometric Ratio.
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