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Abstract: The mass concentration of NO_ in the exhaust gas of the pellet production process of belt roaster is
measured to be 135 ~343 mg/Nm® and the oxygen content is measured to be 18.23%~19.32% which is difficult to
meet the existing emission standards. By analyzing the source generation mechanism and distribution of each process
section of NO,_ and oxygen the measures and ways to control the mass concentration and oxygen content of NO, in the
exhaust gas are explored and studied. The analysis shows that the main source of NO, from the belt roaster is thermal
NO, in which the NO_ production in the roasting section accounts for about 68% of the total production and the NO_
production in the preheating section accounts for about 32% of the total production and the measured NO_ mass
concentration under the airbox is up to 777 mg/Nm’. The focus of NO_ control should be concentrated in the
combustion chamber: the NO_ mass concentration of tail gas can be effectively controlled by using low nitrogen

burners controlling the pellet roasting temperature and the burner gas consumption. The oxygen content in the exhaust
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gas of the pellet production process can be reduced by adding sealed air boxes in the airbox of the extraction section

installing additional cooling fans for hot air recirculation and reducing the introduction of cooling air etc.
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Table 1 NO, and oxygen content of straight grate production line

NO, /( mg*Nm ) ) 1%
4x10°t/a (1" ) 135 325 18. 45 19.18
4x10°t/a (2% ) 138 278 18.51 19.32
4x10° t/a (3* ) 141 269 18. 34 19.17
5x10° t/a 168 343 18.23 18.7
1 300 C NO,
1 400 C N,
NO, NO.
95% .
2 CFD
1— NO; 2— NO.; 3— NO.. Fig.2 Typical straight grate burner burning CFD
1 NO temperature cloud map

Fig.1 The relationship curve between NO,

concentration and flame temperature
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2 504 m’
Table 2 Segmentation of 504 m’ straight grate process system
I Il
/m’ 48.0 48.0 96.0 96.0 48.0 124.6 43.4
1" ~2" 3"~ 4" 5" ~8" 9" ~ 127 13" ~ 14" 15" ~19" 20" ~21"
;@
, @ E))
;@
N N. P
18%~19. 5% -
3 5% ~13*
2020 12 25
Fig.3 5" ~13* Exhaust gas temperature ( N
distribution curve X
5t 7t gf. 12° ( GB 28662—2012)
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NO ( X )
NO NO 68% °
NO NO 32% » 1.2.2
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Fig.7 Comparison diagram of conventional flame and low NO, flame
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