23 2 Vol. 23, No.2
2008 3 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Mar. » 2008

: 1001— 2060 (2008)02— 0191— 04

CO2

ko RN BRI, F U4l R P2
QA REIVA¥ REBEN¥YE5TIR¥E BRI %A/KE 150001 2. BR @3B TR FEAAR O, 1 F W5 110034

F B KRB R R B IR A, P 49 CO, BE iﬁ:f’a — CO2
ﬁ‘%%ﬁ’ é‘J CDz ’ﬁi% 77‘/% 7’7 Eﬂ: 3’%{.7](/& COZ 4& &/m F [ 0] ;DlaO Yongfa
HA 3 Q0o BLFR F09 3 of, VLA ROK A B0 L RA (0, & co,l U,
S B AT, £5 MoAR SRR RS 9 AT T R A ST 8 Rk 2 ’ 2
BAF R, 2R AYL MR OKFIH RA R F 6 BLIRE, A R (12
KK 0 ¥ e, B 3k B K S B E 69 B A Fe P A7 K S Bt @02 "
89 CO, BLIR & W37 #7338 K; M A A F CO, m& AR ,
K, Q0 BLIEF I Z ) £ 22~ 50 Chyid B X 1 1, CO, ) s CO2 ,
BLIR & RS S B R £ 2, AN R AR, ﬂ‘i’i 40 Crt N
KB | K AL, CO, ,
: COp ; ; ; (FTIR)
. X773 LA
1
CO2
. CO, . () _ (8 13]
O, . 2003 0, :
2.5028 10" {3, NH3+H20+CO,=NH;HCO5 a)
30% . : 0> ,
. Oy
- 2NH;+C0O,=NH>COONH4 @)
(3~
’ NH2C0ONH4
(MEA) s
(4 NH,COONHs+H>0=NHHCOs+NH; 3)
MEA . JNH:  H0 NH,OH:
NH3+HQO: NH4OH (4)
Hsunling Bai  An Chin Yeh 1997 NH4+HCO3 NH«OH
CO, [5§ , (NH4)2003.
CO, , NH;HCO3;+NH4OH= (NH4)>CO3+H,0 3)
. MEA (NH4),(03 CO;
. Xiaonian Li (NH4)2(D3+H20‘|—C02—2NH4HC03 ®6)
0, 14 H o
(NPCC) s NH4HCO3
(NETL) s s
. 2007—05— 29, .2007— 07— 16

(1982—) , »



° 192 - 2008

’ ° ) 30 S
CO,
2
3
2.1
1 s , 3.1
. 190 mm, 692 mm, 30 G CO2
300 mms, D16 12.0%, 4 I/min;
4 0.02%.0.05%.0. 075%  0.1%.
5 L/ min.
[ a{/’ii},, e 0> €02
; l T ﬁﬁ‘] | Cin— Count
5 — A 100
Wil :ﬁxtﬁzkﬁﬁ\ T [ ¥ R € Cin(1— Cou) 00 @
™ A4 \umm j e {[ ] 0 uJL, . e—CO» . Ca—CO2 ,
| e — — ‘ A Cout — CO,
|
i el z .
BB Bk bﬁﬂﬂ s ‘L”ﬁj&f mﬁiﬁﬁ . 3
2 3 , 10 min
B 1 Ak MR BE %R ’ 85%
N>, CO» s ’
o ) SOZ\
CO».NO y S0, (02> NH3/CO, ’ ’
NO3, NO NO , ’
(I)Z o D)
S02  NOx 02 , (e
; S0, 00
NO X CK) 2 ’ 90 Tyt vy o oliee ol
(19 80 i ‘:xx.1111311.-'1‘-~‘::"‘~‘--..' Teaatte
e 70 R e
& 50 /
) 2 0 ﬁ -~ 0.02%
=) A ——0.05%
. 30 /'/ ~0.075%
20} Jf/ —0.1%
€0, 104/
0 A R S | L 1 1 L i L 1 = S

0 2 46 8 10121416 18 20 22 24 26 28
2.2 A [8] / min

K2 AREARKKET COa

0.5h ; Bk F 5 B oA 6% A
’ 1/10 ,
CO, R .
0, R . s 20.2%
CO, ’ , ,
02 2NH:sHCO3 ° (NH4)2CO3 °H:0.
NH4HCO; , ;



2 ’ C()Z ° 193 °
CO, NHs, 4 1./ min; 22~50 C, .
, LBl , CO,
’ ’ 5
86
o S~ N
88 ® : \ /
84t P ) gg 2 / P 4 \-’/
| e %s“ 8o}
% 76l S /
% 72+ / 78}
(=] PR W ST W SR SR S S SR SR SR S S S 1
© 68 // 20 22 24 2628 30 32 34 36 38 40 42 44 46 48 50 52
64 ./ WA/ C
0 004 006 008 010
' CwkmmeEe BS A B A 0, Bk 49 B
B3 &KKEXCOy BLIRE G 5 , CO2
40 C ;  22~40
3.2 ) ,
30 G . NH4HCO;3
0. 075 %, 5 1/min; CO2 , , 0>,
8.4%.10. 1%.12.0%.14.2% 17.1%, ;40 CT~46 C, NH4HCO5
4 L/min; 30 min ’ ’ (I)Zv H
CO» CO» 46 C CO2 .
Q02 4 , CO2 ,
86
3.4
T
® 8 .
" , , KBr
§ 82} . FTIR . 6
8 b
80
i NHsH(03.
78 . . . . .
8 10 12 14 16 18
COYIE /% 041" FRHENH HCO, ¥ &
B4 R b Q02 #045 K ST IR 09 %ok 0
| RN =4 5
* :
g L
4 , CO2 , w
. 0.4| PRHENH,),CO P
, ., NHs/CO; 02
’ ’ 3060 2000 1&1)
CO» . CO» P ¥ / cm™!
3.3
0. 075 %, B 6 kS SR B FHe iRt it

L/min: CO2 12.0%,



stations| R] . Cheltenham: TEA Greenhouse Gas R&D Programme
1994.
DAVISON J, FREUND P, SMITH A. Putting carbon back inbo the
gound[ R . Chelerham: IEA Greenhouse Gas R & D Programme
2001.

° 194 - 2008
[ 5] IPCC. Cabon dioxide capture and storage] M] . Cambridge; Cambridge
4 University Press, 2005.
© , : (.
, 2003 27(4): 69— 74
[71 AN CHIN YEH, HSUNLING BAI. Comparison of anmonia and mon-
CO, ’ N CO, ethanolamine solvents to reduce CO, greenhouse gas emission| J] . The
C02 , Science of the Total Exvironment, 199Q 228. 121— 133.
FTIR , [ § HSUNLING BAIL, AN CHIN YEH. Removal of CO, greenhouse gas by
ammonia scrubbing[ J] . American Chemical Society, 197, 36(6): 2490
: —2493.
(D ’ [9 LIXIAONIAN, EDWARD HAGAGAMAN, COSTAS TSOURIS, et al.
C02 (85 % ) Removal of catbon dioxide from flue gas by ammonia carbonation in the
; gas phase[ J| . Energy &Fuels, 2003, 17(D: 67—74.
2) , [ 100 ZHANG YUN, LI ZHENZHONG, LI CHENGZHI, et al. Experimental
study on sequestrating of CO, in the true flue gasby anmonia spray and
° producing NH,HCO, //The fifth intemational symposium on coal com-
’ bustion] C] . Nanjing 2003. 562— 566.
16.4% ~19.3% , [ 1] DIAO YONGFA, ZHENG XIANYU, HE BOSHU, et al. Experimental
; study on capturing CO; greenhouse gas by ammonia scrubbing[ J] . En-
3) 0, , (0, ergy Conversion and Management, 2004, 45: 2283—22%.
[ 12 s s s
; o, . ( ) 2006, 261
@ o CO2 ; o 45—51.
40 C : 40 C (M) .
;. 22°C 4 , , 2001.
;40 C 46 C, [ 14 (M.
; 46 °C ) , 2005
. CERES £
H
5) FTIR
’ o o
« —
[1] WHITE CURT M. STRAZISAR BRIAN R. GRANIT EVAN J. et al. ( »
Separation and capture of CO; from large sationary sources and seques-
tration in geological formations-coalbeds and deep saline aquifers| J . AP ETABEATIE Gt BIL. KL F0
jll;&Wa'etc Management Associations 2003, 53(1047— 3289). 645 S RABLEA G HhE . R A A A R
[2 Energy Information A dministration, Office of Integrated Analysis and A7 ;ﬁ;iﬁ_ # jﬁﬁ% h ;f{ 55{‘1‘_]— i—_ﬁ fie. ;I%/EL A RS
Forecasting: U. S. Department of Energy. International Energy Outlook T AR AL AR EDICTRE L R UE MR ¥
206 . Wasington, DC.DOE/ FIA, 206, SR AR E, HIA RHEE AEE B A,
[3]  RIEMER P. AUDUS H. SMITH A. Cabon dioxide capture from power WAL A A 5 AR R F A A

B R AR PR E R 0T R A R K
HHHEARAAR.
2008 F 1 A & .




2 ° 219 -

distribution Key words; modified desulfuration agent, CaO, calcination, pore diameter distribution, fractal dimension

CO» = Experimental Study of the Removal of CO, from Coal-fired Flue Gas
by Using Ammonia] , ]/ ZHANG Mao, SAT Jun-cong, WU Shao-hua (College of Energy Science and Engineering,
Harbin Institute of Technology, Harbin, China, Post Code: 150001 ), LI Zhen-zhong (National Research Center of Power
Plant Combustion Engineering Technology, Shenyang, China, Post Code: 110034)// Joumal of Engineering for Thermal
Enewy &Power. — 2008, 23(2).— 191 ~ 194

The removal of CO2 greenhouse gas from coal-fired flue gas by spraying ammonia water is a new kind of CO2 trapping
method . To study the influence of such parameters as ammonia water concentration, CO2 concentration and temperature on
the (02 removal rate, an experimental study of ammonia water spray has been performed by employing a continuous on-
line CO2 detection in a stepped-ring packed tower operating at different parameters with diluted ammonia water serving as
an absorption agent.The study results show that the diluted ammonia water also enjoys a relatively high rate of CO» re-
moval. With an increase of the ammonia water concentration, the time required by the reaction to attain an equilibrium
state and the CO2 removal rate achieved at an equilibrium state will also gradually increase.With an increase of the mitial
CO2 concentration in the flue gas, the CO2 removal rate will decrease accordingly.In a temperature range from 22 to 50
‘G, the €02 removal rate is affected remarkably by the reaction temperature accompanied by a relatively conspicuous fluc-
tuation of the rate in question. The removal rate will attain its maximum value at a temperature around 40 “C. Key words:

CO2 greenhouse gas, anmonia waler spray, packed tower, anmonium bicarbonate

/ Swiss-roll = Experimental Study of Methane/ air Combustion in
a Swiss-roll Miniature Combustor] , ]/ LI Jun-wei, ZHONG Bei-jing, WANG Jian-hua (Aeronautics and A stro-
nautics College, Tsinghua University, Beijing, China, Post Code: 100084) // Joumal of Engineering for Themal Energy &
Power. — 2008, 23(2).—195 ~200

To understand the operation features of a miniature Swiss-wll combustor, a methane/air premixed combustion experiment
has been performed with the combustion limit of the combustor being obtained. The influence of a heat recirculation on the
combustion limit of the combustor has also been studied. The test results show that when the methane flow rate is between
0.8 and 2.7 mg/ s, the miniature combustor thus designed can fulfill a stable methane/ air combustion and guarantee that
the flame is located at the combustor center. With the heat recirculation being enforced, the oxygen enrichment limit of the
combustor will be decreased fiom 0.7 (without heat ecirculation) to 0.5.However, the combustion limit is not symmetri-
cal to ER (stoichiometric equivalence ratio) = 1. The fuel enrichment limit is small while the oxygen enrichment limit is
laige. At the same time, the authors have also conducted a numerical simulation of the miniature combustor. The simula-
tion results show that the flow return zone at the combustor center enables the combustor o secure a stable operation in a
relatively lage range of combustion limit. Key words: miniature combustor; premixed combustion, methane, combustion
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= Experimental Study of High-concentration Coal-water-slurry Rhe-
ological Properties and Stability] . ]/ ZHAO Guo-hua, DUAN Yu-feng, XU Feng, et al (Education Ministty Key
Laboratory on Clean Coal Power Generation and Combustion Technology, Southeast University, Nanjing, China, Post Code:
210096)/ /, Journal .of Engineering for Themal Enewry & Power. — 2008, 23(2).— 201 ~ 205



