ABSTRACT

ANALYTICAL METHODS

Much of the energy demand in India and China is met by coal and bio fuel combustion Moreover, Speciesof Interest Instrument Used Method Used

residential combustion of coal takes place in homes for heating or cooking purposes and is thought to

contribute heavily to global or regional burdens of carbonaceous particles. In order to better quantify the Mass Mettler model M-55-A jical mi Gravimetric Analysis by ,epeamwggh, ng before and after the experiment. Microbalance
fine particulate emissions for local emissions inventory, it isimportant to test the emissions from different intainedina idlity olled (21.0+0.2°C, 39 + 3%
Asian coals. In this study, we collect diluted exhaust emissions from the combustion of three different RH)

Asian coals in abatch underfire air grate furnace using two micro-orifice uniform deposit impactors SO, CI, NOy Dionex Corporation, Model 2020 lon Chromatography described by Mulik et al., 1976

(MOUDISs). The three Asian coals are from Meghalaya (India), Dinajpur (Bangladesh), and Datong

(China). Prior to sample collection, the hot exhaust emissions were diluted in adilution source sampler. The NH,* Alpkem rapid flow analyzer (Model RFA-300) Indophenol Colorimetric Procedure described in Bolleter et al., 1961

particle mass distributions from the three coals have asingle mode that peaks at 0.18-0.32 mm particle

aerodynamic diameter. Particles emitted from coal burning were mostly elemental carbon in nature.

Organic matter was the next largest contributor. Size distributions from several trace dements (magnesium, ECandOC Carbon Analyzer Thermal-optical carbon analysis method of Huntzicker et al. [1982] as modified by Birch
aluminum, chloride, arsenic, bromine, cobalt, sodium, mercury, scandium, antimony, lanthanam, and and Cary [1996]

samarium) were measured using instrumental neutron activation analysis. The purpose of these

experiments was to examine the emissions that occur when chunks of coal, on the order of 2 inches in Trace Elements Neuttron Activation for MOUDI samples Olmez, 1989

diameter, are burned under conditions similar to asmall industrial or commercial hand-stoked furnaces. ICP-MS for other filter samples

The data obtained from these source tests will prove useful in constructing and evaluating regional
emission inventory and assessing source impacts on air quality.
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2 Indian Coal from Meghalayﬁm

Figure 3 (upper panels). Percent contribution of individual chemical species to the fine particulate matter (Da<1.8 nm) emitted trom Banglaie:hl Indian, and Chinese
coals as measured by MOUDI impactor. The size of the pie chart represent the total fine particl ion in the resid

Fi gure 1. Location of Asian coals tested. Figure 3 (lower panels). Size and chemical species distribution of 1 ng of fine particulate matter emitted from Bangladeshi, Indian, and Chinese coal smoke as measured
by MOUDI impactor.
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Table 2. Compositions of chemical speciesin PM, emitted from coal combustions

Table . Chemical composition of raw coals used in the analysis of coal combustion emission. Analysis on dry weight basis. (Filter Sample). Errors indicate analytical uncertainties.
Bangladesh India China
Dinajpur Meghalaya Datong 21211 222 178 3090 44432 10378
138803 788 1280 8103 69514 11363
% % % 1243 2 7253 358 6184 1292
053 19 251 320 2611 1154
1285 06 2832 105 2611 381
160 13 183 229 578 824
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diameter were burned on
an open gratewith ; . ] - . . . .
combustion air supplied At high flame temperature particles are formed with volatilization of ash components. Then condensation and coagulation of volatile material
from below the grate. occurs in the dilution sampling system under cooler condition.
Dilution sampler From MOUDI Samples
operation described by For Bangladeshi codl, Mg, Cl, V, Co, As, Sb, Hg and Nd have a bimodal size distribution with one peak at the supramicron range and another one at the submicron range
Schauer et al. (1999, (between 0.10 and 0.18 mm).
1999b) For the Indian coal, Hg, Co, and CI display abimodal size distribution with asupramicron and a submicron pesk.
MOUDI Cascade This may indicate that these el i some volatilization and r ion to form fine parti ing the ion process.
Impactors & AIHL
Figure 2. Dilution Source Sampler with MOUDI and filter sampler used in Batch clones with filter used ACknOW|edgement
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