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Abstract : This study was performed to investigate the effects of fluidizing media on N>O production in fluidized bed incineration
of sewage sludge. The fluidized media were prepared in a form of 2 mm bead by mixing zeolite powders in our lab. Sand having
0.4 mm of the mean size showed 0.44 m/s of minimum fluidization velocity (Uns), while the prepared zeolite media 0.5 m/s.
When the ratio of fluidizing media height to the inside diameter of the incinerator (bed aspect ratio) increased from 1.4 to 3.1, it
was found that U of the zeolite media was varied from 0.5 m/s to 0.7 m/s. Under the operation conditions in 1.79 of excess air
ratio, 909 C of bed temperature and ca. 1.65 m/s of superficial velocity, as the weight of fluidizing meadia was increased, O, con-
centration in the flue gas was slightly decreased, and CO, increased. Above 6 kg of fluidizing media weight (1.98 of bed aspect
ratio), it was observed that N>O concentration was significantly reduced, which might result from the decomposition of N,O on
the zeolite media rather than transformation of N>O to NOx. On the other hand, in a variation of the zeolite media mixing ratio to
sand and bed temperature at a constant total bed height, significant difference was exhibited in N,O emission concentration
according to the temperature. Considering the operation temperature in the incineration, the effective calcination temperature of
the zeolite media was suggested to be around 900 C.
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Table 1. Proximate and ultimate analysis of sewage sludge

Type Sewage sludge
Proximate analysis (%, wt)
Moisture 12.76
VM 56.53
F.C 9.68
Ash 21.03
Ultimate analysis (%, DAF)
C 41.70
H 5.89
(¢} 7.00
N 23.62
S 0.76
Higher heating value (kcal/kg) 4,090
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Table 2. The average size and bulk density of fluidizing media

Sample
Type . .
Sand Zeoilte media
Size (mm) 0.4 2
Bulk density (g/m”) 1.4 0.63
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Figure 2. Minimum fluidization velocity (Um¢) of 2 mm zeolite flui-
dizing media varying with bed aspect ratio of bed height
to inside diameter of the incinerator.
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Figure 3. Gas product concentrations against the weight of zeolite bed material with 3 kg of sand (Aspect ratio (H/ID) of initial bed height: 1.45,
1.98, 2.25, 2.52; Excess air ratio: 1.79; Superficial velocity: ca. 1.65 m/s; Bed temperature: ca, 909 ).
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Table 3. The catalytic decomposition mechanism of nitrous oxide

Rate determining step Reaction (*: active site)
A N,O + * =N, +O*
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Figure 4. Calculated gas concentrations at 10% O, against the weight of zeolite bed material with 3 kg of sand (Aspect ratio (H/ID) of initial
bed height: 1.45, 1.98, 2.25, 2.52; Excess air ratio: 1.79; Superficial velocity: ca. 1.65 m/s; Bed temperature: ca, 909 ).
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Table 4. Compression strength and bulk density of zeolite fluidizing

media
Calcination temperature
Type - :
900 C 1,000 C
Compression strength (kgf) 1.18 1.6
Bulk density (g/m’) 0.63 0.67
zeolite S-EmjA| 2] -2 1,000 ppm ©]3}¢1 HEH, 1,000 CoflA]
2431 zeolite -5 A= 2,000 ppm ©]AFQl AS 2 LfERGE

t}. 3tH N,O9F NOx9Q] Hr L= = zeolite G% IJH o] 2o
LElA SARSE B HYo| A UEebgth o] 7] A 8 7R #
oJstofof & A& AMEH zeolite®] E4OZ Qldto] AAL
EE 1,000 T o8tz stofok gt ZeoliteQ] 44257} 1,000
TE 235l= AL zeolite?] F27) H &= Ao g Uehyd
T} Table 40f Wb kel o], zeolite F-5mi A 2] 44 2=
H ST 9 HaUEsE 1,000 TR 900 CojlA] ]2
S0 o] AL FHEEH R 9§55 AZFoA N,O HHAY 3=
Lo & ¥ vAA g Aoz AREIT B3, &4
250 WE zeolite AF H]EHA-S 2ol 7] 2)5}+o] zeolite
FEmAIE 244, 900 T 24, 1,000 T 2T o
BETE 43kt 43 A3, 244 Sl o] v
Z}7} 385.77 mY/g 0.2 LrER oo, uhd 900 C A4F, 1,000
T AT 21834 mYget 15627 mYgR AL =] 27}
of upgt H|EHAQ] o]t Ao R WHL) o] HREH
2ol ZrAZ o3t FAkEE o] oJ3F Wi} 5T ELT ) A
Aoz w2y wiEe] vEHA o] 9L nmujg Aoew
wetEch

1) B AR 2717F 04 mmel $EALY] 4GS
044 misel Zlol ula] ke 3717} 2 mmel G50

o] HaHEIEEE 0.5 msO R tha F718HE AL 5 9
om, o= g5 B YAt 7|2 st Ao
2Tt
2) f+55 242 ARgd A9l el 4 kgoll A 6 kg
(bed aspect ratio= 14504 1.98)0 & Z7}3to]| ule} CO,,
CO, NOx9] ¥l 2 to]2 e o= A2 & 4 14
O}, N,O9 5L 37 748t AL o 4= Q) 3hH,
Ag-Fo] 6 kg (bed aspect ratio 1.98)2 = H oA N,O
o] Lwy}l I ZAsA] G Ao s A wel 9Eu)
A o] AF&FS bed aspect ratio 2.0 Lo A A= Fo]
e Aom deE Atk
3) Zeolite - A7} +5F &OIE AAst= Hl& W
ﬂoﬂ whet WA S 7}/\_4 T 11 o
o2 yeiylth 3, 552 2571 St NOxe

1rm

L 150-300 ppm HYJelA et o N
200-400 ppme| WA sk AS & 4 Ao
4) A 24 2wo) ofdt Mok 257 ST
wref tha S Eet MadErt SO fres el
ol Z AFFS nHA| Y A0 Hol 900 T LEofAe
Aol freld Aoz AR

AL
2 d4e SR S 289 71N F Non-CO,
SATFA A7) e AR TH2013001690010)0) A 2] L Et
*EUTH
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