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The development of low NOx combustion in the shaft—furnace
type direct melting system
~Towards high efficiency of waste power generation~
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Abstract
Selective non-catalytic reduction system in which ammonia or urea is directly blown
into the combustion chamber as a method of denitration of NOx contained in the
combustion exhaust gas of the waste treatment system, which makes it unnecessary to
reheat the exhaust gas, and leads to simplification of facilities. On the other hand, in
order to adopt the selective non-catalytic reduction system, it is necessary to suppress
NOx generation in the combustion chamber as much as possible. Therefore, we take
advantage of the independent type turning combustion chamber, which is a characteristic
of shaft-furnace type direct melting system, and minimize NOx generation by two-stage
and low excess air ratio combustion, which leads to stable and highly efficient selective

non-catalytic reduction without exhaust gas recirculation.
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Table. 1 Denitration methods of nitrogen oxides
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Fig. 1

system using selective catalytic reduction

Process flow of shaft—furnace type direct melting
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Fig. 2 Process flow of shaft—furnace type direct melting
system using selective non—catalytic reduction
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Fig. 3 Gasifier and independent type turning combustion
chamber

NO. DAL X H = X Ls EARRFHE

PRBECTHAET 5 NOx % HIil 5 5 720 DK NO« R
BEIEIX, =<V NO XK & 7 2 — T )V NOx xf i
TSN 53, —<I NOx IZ, REEZCK PO

WHEEEFE L, 1L,500CLU ELO@ERTERSNS,
—7J, 72 —I)V NO« 3B DEFE G &iEiF &
L, K%L Z D% TR NOg (S8 LA
T 5o MBESIZHEA T 2 BEIEW) O B A7 A NEZK G
% etz rn ) =KL, 1,500C L Lo
HAGET ARV 295, BELTWD
NOx &7 2—T )V NOx BNFARTH B L EZ BND,
7 2 — TV NO« BRBE & L Cld Bt & K
RPN SN TWD, BB, —BREH
DIRBE % 7253 L0, STEFE D BREL I D IRRE TIT b4,
BRELRE R S A3 A5 NO, HCN, NH;#% & i
WOTES R R T N2 L7z, BRBEH
2R BIMBEA L TR HICBEE S S E2 b
DTHb, 7z, MEHEFDH L NOL LT
LEE IR LIEN, BERESREVIZ LA
FIIE L Do RZERILIMBE, BRIEDER 3 58
WCORMABEREZINT S8, NO EHsz i)
HT2LDOTHD, TNSHDOFFEEMTRRBERIZ
WL, TBROMRZEAILRBEC X 5K NOx R BE
BB EE LT

22 ILIRBETIE, BRBEZR R OWGAR RS S 72
O, HAELEROBREGHIPEET L, KRR
BAELRL T ebo ZD7280, YT AD—ER% REE
FIIHBR S 287 A 6B (LLF, EGR & W&HEC)
RO L, MRBES O G HIENE 2 MEFF L TR
MBEEATI) LA — BN TH Y. EGR 2P
DL, e ARERESEZ72005 7 b, %K
B, FUNRPRETHLIEICMA, PP A%
RS2, BT ARPENT 2 KL TR0 T
TAIVEEL, BRMARERELSTILEDND S,
F 7o, BEPIED7-0, Einfs kR 2 5o CTHEIER
7 PAICBWTHEBRENIE L2 WE ) ICEET 52
b, ¥ty v 7 MEXAS ALERY AT A
TiE, bRl X ) ICHEmBRBES KIS & 2 B WiREH
HBHEEZ2HELTVWEIERS, ZORMEENL
EGR % B & 3712 NO« BE 21T & & T, ik
DfFLER L Z & & Lz,

B & NO. i1 & B R4 NO, (Bl

WAL RURBEE DR 2 W52 L, EGR Z v,
Fol o> B e UM ZE SR BERBE LS & % A NOx #ABER




v 7 MPXEEY A 2B Y X T LICH T B1E NOx BBt DI V) #i 4 ~ REMREDEIIFE(LICE T T~

£2 ZERRUEETLIEBEIC & 2 3E NOERHEER
Table. 2 The results of NOx reduction test by two—stage
and low excess air ratio combustion
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Fig. 4 Trend graph(corresponding to condition 2 in Ta-
ble. 2)of the generated NOx concentration and exhaust
gas CO concentration under the low NOx combustion con-
dition
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Fig. 5 Conceptual diagram of elementary reaction analy-
sis
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Fig. 6 Relationship between primary air ratio and gener-
ated NOx concentration at combustion chamber (compari-
son between analysis result and test result at actual
plant)
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Fig. 7 The flow of SNCR test plant
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Fig. 8 Trend graph of bag filter outlet NOx concentration
(1 hour moving average) in SNCR test
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