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Table 1 Composition and sulfur content of fly ash reference

materials.
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1# 10 0 0.34
2# 10 0.72 1.85
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Fig. 1 The surface morphology of fly ash sample by SEM-EDS.

(a) Ca Ko,

(b) S Ko,
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Fig. 2 The element distribution of fly ash sample: Ca element
(a) and S element (b).
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Fig.3 The effect of analysis time on the results of sulfur

determination.
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Fig. 4 The orthogonal experiment design and results for 4 factors and 3 levels.
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Table2 The statistical results of orthogonal experiment for

different levels of each factor.
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Table 3 The effect of sample mass on the results of sulfur determination.

FrtERt (2) it 6 YE(H (%) Bt R TS (%) RSD(%)
0.05 0.354 0.361 0.319 0.372 0.312 0.314 0.339 7.7
0.10 0.304 0.301 0.309 0.299 0.306 0.310 0.305 1.4
0.15 0.297 0.295 0.301 0.291 0.302 0.299 0.298 1.4
0.20 0.265 0.251 0.256 0.26 0.257 0.259 0.258 1.8
0.25 0.225 0.236 0.231 0.234 0.226 0.230 0.230 1.9

4 ASTTIRHIREIE R 5 R TT IR LER SR

Table 4 The precision of this method and the comparison results with other methods.

e . G RWETHME | RSD | BRBURIE
TR ARSI 6 YOSE (L (%) o s .
S1 0.109 0.110 0.115 0.114 0.113 0.113 0.112 2.1 0.111
S2 0.508 0.501 0.509 0.496 0.506 0.509 0.505 1.0 0.501
S3 1.574 1.585 1.562 1.583 1.563 1.566 1.572 0.6 1.569
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Determination of Sulfur in Fly Ash by High Frequency Combustion
Infrared Absorption Spectroscopy with Matrix Matching

CAI Weiting, SONG Junpeng, ZHANG Minghui, WANG Anli', RONG Wenna, LI Bei
(Tianjin Baogang Research Institute of Rare Earths Co., Ltd., Tianjin 300300, China)

HIGHLIGHTS

(1) To avoid matrix effects, appropriate calibration samples were prepared, and the occurrence modes of sulfur in fly
ash were investigated using SEM-EDS.

(2) Calcium sulfate was added into the fly ash matrix to prepare calibration samples, to avoid the deviation caused
by differences in the matrix.

(3) The orthogonal experiment of 4 factors and 3 levels with different flux addition amounts and addition order were

designed to determine the best experimental scheme.

ABSTRACT: Fly ash can be used as a concrete admixture. If the sulfur content in fly ash is too high, the volume of
concrete will change, resulting in expansion cracking and other problems. Therefore, accurate determination of
sulfur content in fly ash is of great significance for fly ash application. The sulfur content in fly ash is determined by
the barium sulfate mass method, which has a complicated process, complicated operation, and strict requirements
for personnel and operation. It was found that the sulfur in fly ash was mainly combined with calcium by SEM-EDS.
In order to avoid the influence of the matrix effect, a synthetic calibration sample was prepared by adding calcium
sulfate to the matrix of the fly ash sample. The sulfur content in fly ash was determined by the high frequency
combustion infrared absorption method. To explore the best experimental scheme, the orthogonal test with 4 factors
and 3 levels was designed. The 4 factors were quality of flux (iron, tungsten, tin), and the adding order of flux and
sample. The influence of analysis time, sample weight and other parameters on the determination of sulfur content
was also investigated. The calibration curve equation was y=2194.4x+8.21, the correlation coefficient was =0.9998,
the detection limit of the method was 0.00036% (mass fraction, the same below), and the limit of quantitation was
0.0012%. The relative standard deviation (RSD) of sulfur content in fly ash was 0.6%—2.1% and the results were
consistent with those of the barium sulfate mass method. Compared with the barium sulfate mass method, this
method is simple to operate and can be used to rapidly and accurately determine sulfur content in actual fly ash
sample.

KEY WORDS: high frequency combustion infrared spectroscopy; fly ash; sulfur; flux; sample weight
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