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Abstract — During the commission period of flue gas desulfurization(FGD), a considerable amount of scale was formed in
GGH at 2 bituminous coal power plants which were named as T and H. Various attempts have been studied to identify the

causes of the sca

le formed in GGH, for example, concentration analysis, surface morphology, and crystal structure of scale,

gypsum and ash. According to the results of stereozoom microscopy, GGH scale was severely harder than absorber scale. In

addition, Si, Al an
from XRD, and ve

d Ca were observed from concentration analysis, and quartz and mullite crystal structure were identified
ry fine(size: less tharut) and spherical-shaped particles were shown from SEM. In addition, the size of

gypsum particle observed from XRD and SEM was 1u1) and this size was very minute compared to the typical size of
gypsum(size: about 40m) particle produced in FGD process. Although small differences were found between 2 power plants,

the causes of scal

e formed in GGH were deduced that some saturated gypsum slurry was scattered in the reactor of FGD and

that the slurry droplets were not eliminated properly in M/E. And then they arrived in GGH water or mist in them was elim-
inated, and finally formed the scale in GGH. The scale in turn got entangled with coal ash of untreated flue gas frard boiler, a
so the formation of scale was accelerated.
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Fig. 1. Schematic diagram of waste heat recovery method.
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Fig. 2. Two types of heat exchange method.
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Table 1. Results of the concentration analysis by ICP-AES

(unit: wit%)
Sample 99.1 99.4 99.6

Items P GGH) (GGH) (GGH)  ASh  Gypsum
Caas CaO 2.03 13.70 1331 243 31.53
SasSQ 4.08 13.75 19.48 1.90 44.36
Combined water 3.49 8.83 7.70 - 19.96
Sias SiQ 49.34 29.13 29.93 64.18 0.70
Al as ALO, 22.67 16.38 16.51 20.35 0.47
Fe as Fs0, 3.76 3.73 4.21 5.40 0.14
Na as NgO 0.42 0.94 0.48 0.38 -
Mg as MgO 3.09 5.75 5.59 1.22 0.19
Tias TiG, 1.04 0.76 0.76 1.03 -
Carbon 0.39 0.85 0.27 - -
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Table 2. Results of the concentration analysis by ICP-AES

(unit: wt%)
Period "99. 10 "09. 8
Sample Wall side Inner side 1 Inner side Ash  Gypsum
Items cory) GeH) B aceH)
Caas CaO 20.60 10.21 20.43 17.56 031 31.81
SasSQ 30.50 19.10 32.05 28.32 0.18 43.69
Combinedwater 15.12 746 19.09 557 - 19.66
Sias SiQ 17.33 32.63 1719 20.20 75.71 1.31
Al as AlLO, 7.68 16.91 7.63 12.36 532 0.28
Fe as Fg0, 2.01 4.16 2.00 3.87 5.32 0.11
Na as NgO 0.15 0.38 0.15 0.40 0.10 -
Mg as MgO 0.50 2.82 0.50 9.26 0.18 0.25
Tias TiG, 0.51 0.96 0.50 0.63 0.88 -
K as KO 0.46 0.69 0.46 0.63 0.81 -
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Fig. 5. Results of SEM and EDX analysis of scale for T plant.
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Table 3. Results of XRD
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Sample(date) Site

Crystallographic structures from XRD

T plant("99. 6) Inner side Gypsum, syn(CaSQ© 2H,0), calcium sulfate(CaSQ) quartz, syn(Si§), mullite, syn(AkSi,O, )
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Fig. 7. Result of XRD analysis of limestone(H plant).
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