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Abstract The interest on the recovery of thermal energy using the waste has been rising to solve the problems
of continuous increase of waste generation and the depletion of the fossil fuel recently. The incineration has
been used most popularly as a treatment process of the waste for the energy recovery. However, it is expected
that incineration and design cost will increase in the treatment of air contaminant emitted from incinerator. This
research has simulated the actual incinerator and the flue gas treatment system using the Aspen plus which is
the software to simulate the chemical process. The incineration process is composed of the 1st and 2nd
combustor to burn the waste, SNCR process to reduce the NOx using the urea, and the steam generation
process to save the energy during incineration. The Ca(OH). slurry was used as an acid gas (HCIl, SO»)
treatment materials and the removal efficiency for the products from the neutralization of acid gas in SDA and
combustion ash was simulated at the bag filter. The simulation result has been corresponded with the treatment
efficiency of emitted gas from the actual industrial waste incinerator and it is presumed to be used to forecast
the efficiencies of flue gas treatment system in the future.
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= AIA5FIT) Aspen pluss= HHS-7]9] Aglof whel AlEH 7] &2 E/d4 BURN-1 BE-g-7]o]|A] Gibbse] A5l
S 4 S SF 60 2] block 47190 THE WE7IZ A% 4% A4 T 5 7] 2ol DECOMPRYRId) ¥
A A5 material heat - work stream 2.2 LA E|o] Q] S5 BEYAO 2N HI7|ES FASH: YaER &
on FAwALe] o] 8 block A o & 20 Uek o] Gibbs®] A-FolUAE AL 4= AL, A &
Wit AYEi= &2 thA] BURN-I block &2 HA 13} 3%
718} dAastA Hrk o]EA AdE 858 BURN-2
[E 1] d)7]20] 2o 51517 =4 blocko| 4] 22} 371} HE-3-5te] COE COE d4 AlX]
Proximate analysis(wt%) =
average samplel sample2 2.1.2 NOx M7
Moisture 11.86 0.5 7.46 o = e _ ol o .
Volatiles 75.02 73.65 67.98 SNCR ZulE AME3SHA] i SHIAE NH; =
Fixed carbon 10.23 17.81 15.49 urea(CONH2))E ©]-51e] NOE Alofshe 71&= A
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Ultimate analysis(wt%) slipo] WA= 31 J,] Her HT}l =S8 AL NH;7} NO=
Carbon 58.74 77.65 45.40 AFSE Eof NOAIA &8 A5t W 2HA] o] 850 A2
Hydrogen 7.73 9.97 5.75 A =k
Nitrogen 2.01 1.74 6.46 [ =
NOol 44 9 AA= @2 ¥4 & NSR
Chlorine 1.66 1.38 0.11 4 e = ﬂ,ﬂ N T
Sulphur 052 036 1.08 (Normalized Stoichiometric Ratio), temperature window,
Oxygen 14.59 0.36 24.67 F7IH), 2] F&, wE, AR A 55 Edof F
Ash 14.75 8.54 8.54 AUt B ¢ Lof| A= Soutudeh -Gharebaagh®] H--2 )9}
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BURN—I(RGibbS)‘ﬂ'%7]-‘£— Gibbsgl X]’*[Qroﬂl:] X]% _%] CO(NH2)2+2NO+O502‘)COZ+N2+2HZO (1)
[X 2] Aspen block A7
Block(name) Description phenomena
RYield(DECOMP) Non-stoichmetrical reactor based on know yield distribution Combustion

. Rigorous reactor and multiphase equilibrium based on Gibbs free .
RGibbs(BURN-1) L Combustion
energy minimization

Rigorous continuous stirred tank reactor with rate-controlled .
RCSTR(BURN-2) . L Combustion
reaction based on known kinetics

RStoic(SNCR, SDA) Stoichiometrical reactor based on know fractional conversion NO, SO,, HCI reduction
HeaX(HEAT-EX) Heat exchanger(boiler) Steam generation
Mixer(MIXER-1,2) Use Mixer to combine streams into one stream Combine streams

The filter bags work in parallel to separate solid particles from . .
FabFI(B-F) Solid separation
a gas stream
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[X 5] Aspen plus stream -4

FEED BURN1-OUT PRODUCT SNCR-OUT SDA-OUT SOLI-OUT EMISSION
Temperature('C) 25 1207.75 911.73 878.18 112.59 98.29 98.29
Pressure(bar) 1.01 1.01 1.96 1.01 1.01 4.87 4.87
Stream(kg/hr)
HxO - 2864.87 2864.89 3547.42 4522.74 - 4522.74
N, - 36047.62 51997.98 52168.58 52963.73 - 54389.13
0, - 5302.69 10131.72 10178.49 10449.29 - 10941.14
NO - 40.97 10.85 2.17 2.17 - 2.17
SO, - 35.8 31.73 31.73 3.17 - 3.17
Ch - 0.01 0.07 0.07 0.07 - 0.07
HCl - 59.55 59.49 59.49 0.59 - 0.59
CO - 0.06 <0.01 <0.01 <0.01 - <0.01
CaSO,4 - - - - 30.34 30.31 0.03
CaCl, - - - - 104.19 104.10 0.09
CaSOs; - - - - 26.77 26.75 0.02
Ash - 514.61 514.61 514.61 514.61 499.64 14.97
Waste 39583 - - - - - -
(¥ 6] "H7E 2729 SA43T BAEe] ¥
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2zt 234 0.66 3.88 6.84 0.64 14
=4 A 0.35 N.D 3.17 4.56 0.37 10
B4k 1.37 0.48 3.45 5.67 0.48 12.5
HAR1 1.24 0.59 3.17 2.17 14.97 13
AL HEAR2 7.48 0.59 2.82 208.34 9.79 -
AR-3 0.02 0.04 8.10 6.66 18.94 -
9%z L7} ol AR ge] FoHE Aom T udu gefol A7)

A A UTH13,14]. o] Qo= L PYEAT} 243 =
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