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ergy &Power Engineering under the Xi’ an Jiaotong University, Xi' an, China, Post Code: 710049) // Journal of Engi-
neering for Thermal Energy &Power. — 2004, 19(3). —234 ~237

By using gas in a steel cylinder to simulate flue gas during tests investigated was the impact on the dissolution rate of
limestone exerted by the following factors: gas pH value and temperature of reaction in a micro-sized bubble bed and
minute quantity of fluorine and chlorire ions in slurry. On the basis of mass action law and arrhenius equation a mathe-
matical formula is proposed for calculating the limestone dissolution rate. With the physical meaning of various parameters
being clarified it is possible to make a unified description of the limestone dissolution rate under various operating condi-
tions. Meanwhile, various parameters of the dissolution rate of the limestone used during the tests were detemined with a
conclusion that the micro quantities of fluorine and chlorine ions are unfavorable to the dissolution of limestone. By mak-
ing use of the model pwoposed by the authors it is feasible to wmpare the reactivity of different types of limestone and to
design sluny tanks of appropriate size to suit various kinds of limestone. This is of great significance for the study of a wet

flue-gas desulfurization process. Key words: limestone, dissolution rate, bubbling bed

= The Impact of Flash Evaporation Modification on the Desufurization Per-
formance of Limestone Particles[ , ]/ CHEN Chuan-min, ZHAO Chang-sui, HAN Song, et al (Education Min-
istry Key Laboratory of Clean Coal Power Generation and Combustion Techmology under the Southeastern University, Nan-
jing, China, Post Code: 210096) // Journal of Engineering for Themal Energy &Power. — 2004, 19(3). — 238 ~
241
On a solid-particle pore diameter enlargement device constructed by the authors flash-evaporation modification tests on
limestone particles were performed and an experimental investigation of calcination and desulfurization was carried out on
samples in a gasflow reactor. It is found that the flash-evaporation modification treatment may lead to an increase in
limestone pore diameter. In addition, with the enlaigement of limestone pore diameter the cross-linkage properties among
the pores will be enhanced, resulting in a slight decrease in specific surface area. The pore diameter of calcination prod-
uct Ca0 after the flash-evaporation modification of the limestone will shift in the direction of securing a larger pore size.
In the meantime, due to the flash-evaporation modification the transport performance of the reaction gas has been signifi-
cantly impwved, thus decreasing the sintering effect in the calcination process. As a consequence, the specific surface
area will be increased considerably. Under identical test conditions the desulfurization efficiency of samples after the
flash-evaporation modification has been markedly enhanced. Key words: flash evaporation, modification, limestone,

pore structure, desulfurization

NO x = Experimental Research of the NOx Generation and
Burnout Characteristics During the Combustion of Blended Coals| , ]/ WENG An—xin, ZHOU Hao, CEN Ke-
fa (Research Institute of Thermal Energy Engineering under the Zhejiang University, Hangzhou, China, Post Code:
310027), ZHANG Li (Hunan Electric Power Pospecting and Design Institute, Changsha, China, Post Code: 410007)
// Journal of Engineering for Thermal Energy &Power. — 2004, 19(3). —242 ~245
The combustion characteristics of various coals (anthracite, lean wal and bituminous coal) and their blends were investi-
galed in a one-dimensional sedimentation furnace. The impact on NOx emissions of various factors was analyzed along
with a discussion of the effect on burnout rate of different excess air factors, mixing/ dilution ratios and the ratio of prima-
1y and secondary air. Test results indicate that when bituminous coal accounts for 25 % of the blended coals the NOx e-
missions are relatively low. In case of burning blended coals there emerged several NO x emission peaks along the axis of
the furnace, which are caused by the different characteristics of the coals taking part in the combustion. Key words:

blended coal, NO x emission, mixing/dilution ratio, burnout rate

HCN.NH3 =The Law of HON and NH3 Escape during the Pyrolysis of Model
Compounds of Coal[ ., ]/ ZHAO Ke, TAN Hou-zhang, ZHOU Qu-lan, et al (Xi’ an Jiaotong University, Xi’ an, China,
Post Code: 710049) ./ / Journal of Engineering for Thermal, Enerey. &Power. — 2004, 19(3). —246~ 248
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To understand the formation mechanism of NO y during a combustion process, tests were conducted over the temperature
range of 873-1 673 K by selecting pyridine and pyrrole as nitrogen-containing model compounds. With the combined use
of a Fourier transfom infrared spectrometer (Fi-Ir) and a spectrophotometer the law of HCN and NH3 escape during the
pyrolysis of model compounds was experimentally investigated in an isothemmal continuous-flow reactor. The investigation
results indicate that HCN is the main nitrogen-containing product in the pyrolysis products of model compounds. The con-
version rate of pyridine and pyrrole will increase with a rise in temperature. Under a same temperature the HCN fommation
rate of pyrrole is higher than that of pyridine and the NH3 formation rate of pyrrole is higher than that of pyridine. Key

words: coal combustion, nitrogen, model compound, Fourier transform infrared radiation analyzer

= The Impact of CaO Additive on Mercury Distribution in Flue Gases
[ s ]/ WANG Quan-hai, QIU Jian-rong, YANG Jian-feng et al (National Key Laboratory of Coal Combustion under
the Huazhong University of Science &Technology, Wuhan, China, Post Code: 430074) //Journal of Engineering for
Thermal Energy &Power. — 2004, 19(3). — 249 ~251.
Under the condition of one atmospheric pressure and within a temperature range of 273. 15-1 273. 15 K the impact of Ca0
and HCI formed during a combustion process on the morphology and distribution of trace element mercury was investigated
through the use of an analytical method based on chemical thermodynamic-equilibrium. The results of the analysis indi-
cate that elemental mercury is the main fom of the mercuty in the maximum temperature zone of coal combustion. With
the reduction of temperature in flue gases the elemental mercury will undergo a chemical reaction, resulting in the forma-
tion of a bivalent mercury compound, which mainly assumes the form of HgCl,(g). The mesults being forecast also show
that an increase in chlorine elements can lead to an inceased evaporation and emission of the mercuty element. On the
other hand, CaO (s) does not exercise a great influence on the behavior characteristics of mercuty in the flue gases. There
exists a relatively great difference between the results of chemical themodynamic-equilibrium analysis and those of experi-
ments. In spite of this, a comparison of the two sets of results still allows one to conclude that the CaO (s) has influenced
the distribution characteristics of mercury element in the flue gases. This has been brought about mainly through a de-
crease in ash-particle surface area and/or a change in fly ash mineralogical and morphological features. Key words;
coal, mercury, CaO, morphology

= Experimental Study of Coal Partial Gasification in a Fluidized Bed [ , ]/
7ZHOU Hong-cang, JIN Bao-sheng, ZHONG Zhao-ping, et al (Education Ministry Key Laboratory of Clean Coal Power
Generation and Combustion Technology under the Southeastern University, Nanjing, China, Post Code: 210096) / /Jour-
nal of Engineering for Thermal Energy &Power. — 2004, 19(3). — 252 ~255
On a small-sized coal partial-gasification test facility for a fluidized bed gasification tests of three kinds of coal were car-
ried out under different operating conditions (namely, different coal feed rate, fluidized air flow rate and steam feed rate)
with air and steam serving as gasifying agents. The results of the test show that the bed temperature decreases with an in-
crease in coal feed rate and steam flow rate and also with a decrease in fluidized air flow rate. Within a certain range the
CO content in gas will increase with an increase in coal feed rate, fluidized air flow rate and steam flow rate and also with
a decrease in gasification degree. H2 content in the gas will decrease with an increase in coal feed rate and gasification
degree and also with a reduction in fluidized air flow rate and steam flow rate. CH4 content will increase with an increase
in coal feed rate, and will decrease with an increase in fluidized air flow rate, steam flow rate and gasification degree.
Moreover; with a higher gasification degree the heating value of the generated gas will decrease. Key words: fluidized
bed, coal partial gasification, experimental study

= A Study of the Temperature Profile Resulting from the Mixed
Combustion of Petroleum Coke and Coal in a Circulating Fluidized Bed | , |/ WANG Wen—xuan, ZHANG
Shou-yu, YUE Guang—xi (Department of Thermal Energy Engineering, Tsinghua University, Beijing, China, Post Code:
100084), ZHAQ Changrsui, (Research Institute, of Thermal, Erercy, Engineering under the Southeastern University, -Nan-



