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column lower the energy consumption and enhance the production capacity thus playing a better role in promoting
the separation inside the gypsum cyclone and meriting a good adaptability to the pressure at the inlet. Key words:

production capacity split flow ratio separation efficiency center rod gypsum cyclone

= Influence of Coal Washing on the Metal Migration and
Ash Fusion Characteristics of Coal With a High Alkali Content DAI Baiqgian WU Xiao§iang ZHANG
Zhong—=iao ( Shanghai University of Science and Technology Shanghai China Post Code: 200093) ZHANG
Zhong=xiao ( Energy Source Research Institute Shanghai Jiaotong University Shanghai China Post Code:

200240) //Journal of Engineering for Thermal Energy & Power. —2014 29(1). -76 ~80

In the light of such difficulties encountered in burning a coal rank with a high alkali content as excessively more
fouling and slagging a typical coal rank was chosen to perform coal washing by using deionised water 1 mol/L nitric
acid and 1 mol/L ammonium acetate respectively and an ICP-OES ( induction coupled plasma object emission spec—
trometer) XRF ( X-ray fluorescence) and XRD ( X—ay diffraction) meter etc. analyzer and instruments to conduct
an analysis and testing of the alkali metal elements and mineral substance components of coal before and after coal
washing by using various solvents. The research results show that the above-mentioned three kinds of solvents for
coal washing have almost no removal effectiveness to Ca and Si in coal while the deionised water has an around
50% removal rate of Na K S and Fe in coal. The nitric acid and ammonia acetate can attain an about 90% remov—
al rate of Ca and Na in coal. Albeit the fusion temperature of the coal ash after coal washing has no big change ( a
deformation temperature of the ash increases by 11 to 42 °C) . However due to the removal of Na and S etc. alkali
metals after the coal washing the precipitation temperature of the initial liquid phase in the ash fusion process will
increase from 700 °C if raw coal is used to 900 °C ( nitric acid) and 1 100 °C ( ammonium acetate) and the mass
percentage of the initial liquid phase precipitated will also decrease from 17 wt/% to 5.38wt% ( deionised water) /
5.09wit% ( nitric acid) . This plays a vitally important role in reducing the fouling degree caused by burning coal
with a high alkali content. Key words: coal with a high alkali content coal washing alkali metal fusion character—

istics

= Study of the Reduction Characteristics of the Fe-based Oxygen Carriers
XUAN Wei-wei ZHANG Jian-sheng ( Department of Thermal Energy and Engineering Tsinghua University
Beijing China Post Code: 100084) //Journal of Engineering for Thermal Energy & Power. —2014 29(1). -81
~85

Studied was the reduction reaction process of Fe,0; and Al,O, prepared by adopting the mechanical mixing method

and using a thermogravimetric analyzer together with a mass spectrometer. During the reduction reaction three
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kinds of 10% reduction gases ( CH4 H, and CO) were used and during the oxidization reaction 5% oxygen was
employed to avoid a relatively big temperature rise. From the reduction weight loss curves of the carriers it can be
obviously seen that the reduction process of the Fe-based carriers can be divided into three stages and their reaction
speeds can vary. Among the three reduction stages the first one has the quickest reaction speed and the fuel can be
completely oxidized to produce CO,. With a decrease of the reaction speed the incomplete conversion extent of the
fuel will increase. By using a XRD ( X—ay diffraction) meter the authors analyzed the products in various reduc—
tion stages and found that the active and inertia phase of the oxygen carriers are different from those known before

Al O, will take part in the reaction in the process of reaction to produce a new compound FeAl,O, which is unsta—
ble and will be further decomposed and reduced to Fe. Among the three kinds of the above—said reduction gases the
hydrogen has the quickest reduction reaction speed and produces no carbon deposition while CH, produces relatively
serious carbon deposition. Key words: mechanical mixing method Fe-based carrier reduction process chemical

chain combustion

= Study of the Reaction and Carbon Deposition Charac—
teristics of the Cu-based Oxygen Carriers in a Fluidized Bed DONG Zhen JIN Jing GAO Xin-yong
ZENG Wu-yong MENG Lei GAO Wen+jing ( College of Energy Source and Power Engineering Shanghai University
of Science and Technology Beijing China Post Code: 200093) // Journal of Engineering for Thermal Energy &
Power. -2014 29(1). -76 ~91

By using a small-sized fluidized bed test rig the authors conducted an experimental study of the Cu-based oxygen
carrier mechanically prepared under four reaction temperatures i. e. 650 750 850 and 950 °C and in two atmos—
pheres i.e. CH, and CO + H,. it has been found that the reduction conversion rates of the Cu-based oxygen carri—
er in the two atmospheres will not monotonely increase with a rise of the temperature but have their optimum reac—
tion temperatures being 750 and 850 °C respectively. Due to the carbon deposition on the surface of the Cu-based
oxygen carrier under the CH, atmosphere being more serious than that under the CO + H, atmosphere the reduction
conversion rates of the Cu-based oxygen carrier under the above-mentioned four temperatures are all lower than
those under the CO + H, atmosphere. This indicates that the CO + H, atmosphere is more suitable for the chemical
chain combustion of the Cu-based oxygen carrier than the CH, atmosphere. To avoid the inactivity of the oxygen
carrier due to the carbon deposition when the combustion reaction of CO and the oxygen carrier was being conduc—
ted in a tube type furnace steam was introduced into the furnace. It has been found that the carbon deposition on
the surface of the Cu-based oxygen carrier can be prohibited effectively. Key words: small-sized fluidized bed Cu-

based oxygen carrier reaction characteristics carbon deposition characteristics
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