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ABSTRACT: A method of real-time evaluation of slagging
propensities of coals based on element quantitative technique
by laser-induced breakdown spectroscopy was introduced. An
experiment apparatus was set up according to the principle of
analysis technique, and in which six typical coals samples were
analyzed. Four ones were used to construct calibration curves of
the analyzed elements as a reference diagram determining the
relation between element concentration and spectral intensity,
afterwards, analyzed silicon element and aluminum element in
other samples were surveyed with the reference diagram. Ratios
of silicon dioxide to aluminum trioxide were computed
subsequently according to chemical calculation to evaluate the
slagging propensities of coals. Comparing the evaluation with
the computed result based on ash composition analyzed with
conventional measure, the two match well. After all, some
improvement programs to optimize the measurement mecha-
nism were discussed.

KEY WORDS: slagging propensity; laser-induced breakdown
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Fig. 1 Experimental setup
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Tab.1 Quantitative analysis of Si,Al in coal
sample based on XRF %

s 3 No.1 No.2 No.3 No.4 No.5 No.6

Si 2.62 4.53 3.49 721 2.42 420
Al 2.15 2.55 2.58 5.97 1.71 2.15
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Tab. 2 Ash determination of coal sample in laboratory %

ﬁ# 1403 Sio; F&zO; Tio; Ca0O MgO Ma20 Kzo

NO.5 34.10 4662 5.06 123 794 098 030 0.51
NO.6 2229 4927 1242 177 1753 098 014 0.88
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Tab. 4 Parallel table of slagging propensities evaluated by
LIBS and routine analysis %
REBH 414
Fik #® i & #® i &
<187 1.87~2.65 >2.65 <0206 0.206~04 >04
y Nos  BS 1.460, % /
' " o 5 RS 1367, # 0.180, %
RETTERE% Nob LIBS 2.023, /
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Fig. 2 Callbratlon curve of silicon in coal sample
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Fig. 3 Calibration curve of aluminum in coal sample
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Tab.3 Comparison of elementary analysis precision

based on LIBS and XRF %
T No.SHEH . No.64##¥
i LIBS/#¥: XRF#: #xHRE LIBSHE: XRFFE: HHXHRE
Si 225 2.42 7.02 3.94 420 6.19
Al 1748 1.71 2.22 2.21 2.15 2.79
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