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Tab. 2 Industrial and elementary analysis of Longkou-originated NOy (2). (1)
semi-coke and Huainan-eriginated bituminous coal ° 920 °C
NO,
(T™) /% 23.4 2.1 ° NH,
(M) o 920 C
(A) /% 58.27 29.77 (2) °
(V) /% 9.42 26.67 Co NO o
(Fe) 1% 8.91 41.46 NO, o
(CB) NO,, :
(S) /% 0.76 0.67 NH, + 0,—NO, +H,0 (1)
(H) /% 0.6l 3.39 NH, + NO—N, +H,0 (2)
(C) /1% 14.42 55.86
(N) /% 0.38 0.98 .
(0) 1% 2.17 7.24 . .
(Qew) / MJ*kg™! 4.97 22.29 A :
(Qpy) / MJ kg™t 4.31 21.54 1 1 1 h
e k— ot D— (3)



224 o 2012
k— m/s; k, — NO,.
m/s; D,— NO,
m’/s; h— m. o €o.cC
NO,
(3) NOx o
NH, - N NO,
%:k%_kl)ie (4) O N (HCN  NH,) L
SO, 36.7 mg/ NO,
m’ 168.8 mg/m’ HCN  NH, 3
820 C. CaSO, NO
SO, NH, HCN
HCN  NH,
(1) NO NO o
SO,
o (2) CaO CO H,S co
Ca( OH), (6) CaSO, (5) . S0,
° CaS (7) - H,S CaO
Ca( OH) , S0, CaSO0, CaS CaS
S0, (8) o
80, o S0, H,S
CaS0, + CO—CaO + S0, + CO, (5) CaS .
Ca0 +H,0—Ca( OH) , (6)  co CO  CaSO,
240 S0, :
i CaSO, +4CO0—CaS +4CO0, (7)
5160 2CaS +30,—2Ca0 +2S0, (8)
§ 7 240 —=— NOx
——50
g I —=— NO. :E‘n 2
g —.— 50: ﬁ teor
oL . . . . . 8
810 840 870 900 930 960 =
IRRTIC % 80L
1.5; 85/15;Ca/S 2.0 g
2 NOx SOZ 1.0 1:1 1:2 113 ll.4 115 1.6
Fig. 2 Influence of the bed temperature on the AR
NO, and SO, emissions concentration 850 °C; 85/15;Ca/S 2.0
3 NO, SO,

2.2 NO, SO,
NO, SO,
3 - NO, 104.2 ~224.4
3
mg/m
S0, 179. 8 mg/m’

60.2 mg/m’, 1.3 1.5

Fig. 3 Influence of the excess air ratio on the

NO, and SO, emissions concentration

2.3 NO, SO,
NO, e
4 NO,,



2 NO, SO, 225
257.9 mg/m’ 196.8 mg/m’ . 2Ca0 +2S0, + 0,—2CaS0, (9)
Ca0 +2HCN—Ca( CN) , + H,0 (10)
NO,, Ca( CN) , +3H,0Ca0 +2CO +2NH,  (11)
240F
NO,, N, %
NOx o :ED
S0, 41.6 mg/m’ 85.7 mg/ ﬁlw-
W' 5
z
80 —
S0, X T
502 o 1 1 1
1.5 2.0 2.5
S0, HEBLE/R HCa/S
° 50, 1.5; 85/15; 850 C
Ca0 . $0, 5 Ca/S  NO, SO,
’ Fig. 5 Influence of the Ca/S ratio on the
—=— NOx NO, and SO, emissions concentration
T 2401 .\\SOZ
£
]
41 160 |
£
%
£
r 80} (1)
- &;frﬁﬁrfﬁﬁﬁgr/”//g NO, SO, NO,
100/0 90/10 85/15 80/20 104.2 ~257.9 mg/m’; SO,
— WML
x 36. 7 ~179. 8 mg/m’
1.5, 850 C;Ca/S 2.0 0,
4 NO, SO, (2)

Fig. 4 Influence of the primary and secondary air

ratio on the NO, and SO, emissions concentration

2.4 Ca/S  NO, S0,

Ca/S NO, SO,
5 o Ca/S NO,,
132.8 ~224.4 mg/m’
. CalS SO, SO,
NH, NO * NO,,
o Ca/S
(10) (11) NH,
(2) NO
NO,, .
Ca/S SO, 84. 8
mg/m’ 46 mg/m’ . Ca/S
Ca0 (9)
S0,

NO,
NO,
. CalS NO,
(3) \
CaO
50,
; SO,
; S0,
. CalS 50, .
1 Saxena S C Jotshi C K. Management and combustion of hazardous

wastes J . Prog Energy Combust. Sci 1996 22:401 -425.

2 Anthony E J Bulewicz E M Jia L. Reactivation of limestone sor—



* 226 -

2012

bents in FBC for SO, capture J . Progress in Energy and Combus—
tion Science 2007 33:171 -210.

3 Kiga T Yoshikawa K Sakai M. Combustion characteristics of pul—
verized coal using high temperature air C //37th Aerospace Sci—
ences Meeting and Exhibit Reno 1999.

4 Zhao J S Grace ] R Lim C ] et al. Influence of operating parame—
ters on NO,, emissions from a circulating fluidized bed combustor

J . Fuel 1994 73(10) : 1650 - 1657.

5 Anders Lyngfelt Bo Leckner. Sulphur capture in fluidized bed boil—
ers: The effect of reductive decomposition of CaSO, J . The
Chemical Engineering Journal 1989 40(2) :59 - 69.

6 Gibbs B. M Salam T. F. Reduction of NO, in the freeboard of a
fluidized bed combustor using ammonia injection C //Joint Meet—

ing of the British and French Section of the Combustion Institute

Rouen France 1989.

7  Ribeirete A Costa M. Impact of the air staging on the performance
of a pulverized coal fired furnace J . Proceedings of the Combus—
tion Institute 2009 32( 2) : 2667 —2673.

8  Fan Weidong Lin Zhengchun Kuang Jinguo et al. Impact of air
staging along furnace height on NO,, emissions from pulverized coal
combustion J . Fuel Processing Technology 2010 91: 625
-634.

9  Dam-ohansen K Amand L E Leckner B. Influence of SO, on the
NO/NO, chemistry in fluidized bed combustion: Interpretation of

J . Fuel

fullscale observations based on laboratory experiments

1993 72(4) : 565 - 571.

L %
o

v Al

(Cynocrpoenne)2011 7 -8
OAO HIIO (Carypu)( { )

MOMC -2011

HITO {Catypu)

40 000 h
(hp+h) 0.254 kg/(kW *h)  M700PY
1993 3A0 {TYypropyc )(

20 200 kW( 27 000 hp)

5 150 kW(7 000 hp)

M90oP

M75Py 2006 11

20 000 A. M75PY 0.19 kg/
0.172 kg/(hp = b)  0.230 kg/(kW * h) .

) MVMC -2011



2 . 267

be shortened with an increase of the rotating speed inclination angle and diameter or a decrease of the filling-up de-
gree. The higher the rotating speed the ash and slag are mixed better. The higher the filling-up degree the ash and
slag are mixed worse. Key words: roller type slag cooler inclination angle filling-up degree rotating speed mean

residence time

NO, SO, = Emissions Characteristics of NO,. and SO,
During the Incineration of Oil Shale Dry Distillation Waste-water in a Fluidized Bed MA Jidiang
CHEN Xiao—ping LIU Dao-yin( Thermal Energy Engineering Research Institute Southeast University Nanjing Chi-
na Post Code: 210096) LI Xiao—un( Daqing Oil Field Co. Ltd. Daqing China Post Code: 163453) //Journal of

Engineering for Thermal Energy & Power. — 2012 27(2). -222 ~226

On a bubbling fluidized bed incineration test device with a thermal input power of 90 kW an oil shale dry distil-
lation waste water incineration test was conducted and the influence of the bed temperature excess air factor prima—
ry /secondary air ratio and Ca/S ratio on the NO, and SO, concentration in the flue gas discharged was also investi—
gated. The research results show that due to a high ammonia and nitrogen content in the waste water the NO, emis—
sion concentration will displays a variation tendency to first fall and then rise with an increase of the bed tempera—
ture but not exhibit an widely accepted monotonous ascending variation law. The SO, emission concentration will
exhibit an ascending variation tendency. With an increase of the excess air factor the NO, emission concentration
will display a variation tendency of first increase and then decrease while the SO, emission concentration will show a
descending variation tendency. With an increase of the secondary air flow rate the NO, emission concentration will
assume a desending tendency while the SO, emission concentration will show an ascending variation tendency. With
an increase of the Ca/S ratio the NO, emission concentration will first increase and then decrease while the SO, e-
mission concentration will gradually decrease. The NO, emission concentration under various operating conditions
during the test ranged from 104.2 mg/m’ to 257.9 mg/m’ while the SO, emission concentration ranged from 36. 7
mg/m’ to 179. 8 mg/m’ both of which meet the national emissions standard. Key words: oil shale dry distillation

waste water bubbling fluidized bed incineration NO, SO,

NO- = Influence of the Oxygen-contained Functional

Groups on the Surface of Coal Coke at a High Temperature on the NO-Coal Coke Reduction Reaction
XTAO Meng WANG Jun—<hao LI Yu FAN Wei-dong( College of Mechanical and Power Engineering Shanghai
Jiaotong University Shanghai China Post Code: 200240) //Journal of Engineering for Thermal Energy & Power. -

2012 27(2). -227 ~231



