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Abstract : The average sulfur content of crude oil is 2.2%. Coal is about 0.3 to 4.0 percent
of the sulfur gases or particles being discharged into the atmosphere through the chimney as
1 to 2% SOs(Sulfur trioxide) and about 95% of the SO is reported. SOs; gas, which has
many different causes of, as the combustion of sulfur containing fuel during the air due to
the excess SOz gas is oxidized to SOs gas. Sulfur trioxide emitted from high sulfur heavy oil
fired boiler caused white plume in stack and high temperature and cold end corrosion of
facilities. So, in order to control sulfur trioxide concentration of Fuel gas in boiler, various of
additives are used in other foreign. They are injected to Fuel Oil and consumed in boiler and
reduce ash and the conversion rate of sulfur trioxide. In domestic, MgO compounds are used
as additives but the total volume of them are made from other foreign company. In this
study, MgO compounds were developed with liquid MgO compounds and field application was
accomplished. The effect of newly developed chemicals and process were nearly equal to
foreign products. In Consequent, the chemicals and process produced by newly developed
technology can be substituted for foreign products and reduce the cost of plant operation.

Keywords . Sulfur trioxide, high sulfur heavy oil, Magnesium oxide, white plume.
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Fig. 1. Injection Schematic of SOs Reduction Agent.
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Table 1. Results of Slag Composition for Boiler I .

(unit : W/W%)
. Extract . .
Site . V905 SOs NiO FeyO3 | NaO Si0s Ca0O MgO
Region
32.11 28.25 11.07 2.18 1.25 551 1.02 0.62
S/H 24.23 0.55 12.05 6.36 8.71 17.29 0.39 1.01
13.16 3.16 22.29 15.34 5.43 15.60 1.20 1.20
y 14.41 33.02 10.74 3.24 1.35 7.14 1.88 0.84
R/H
I 2554 | 31.25 15.61 1.46 2.03 3.77 1.27 0.50
29.36 | 24.10 11.35 10.85 1.45 8.29 1.63 0.88
ECO
1.21 18.98 0.97 26.50 1.39 2.84 1.35 0.33
W/W 2.55 15.49 2.05 19.53 1.01 24.79 1.24 0.35
Bottom | 5.78 2.22 7.71 1.77 1.34 69.51 0.71 0.82
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Table 2. Results of Slag Composition for Boilerll.

(unit : W/W%)

site | BXTat 1y 1 S0, | NiO | FeOs | NaO | S0, | CaO | MgO
Region
2829 | 1263 | 1207 | 779 | 391 | 2786 | 300 | 077
SH
5892 | 1821 | 744 | 280 | 399 | 126 | 275 | 611
3381 | 475 | 1622 | 1359 | 138 | 2256 | 203 | 073
RH
4214 | 1927 | 746 | 931 | 288 | 280 | 326 | 7.60
ECO | 2261 | 2230 | 1101 | 886 | 246 | 1213 | 244 | 037
I 545 | 003 | 1271 | 4219 | 1178 | 1584 | 098 | 1.04
Bottom
5160 | 1274 | 964 | 419 | 375 | 140 | 28 | 256
391 | 3141 | 104 | 3256 | 071 | 116 | 029 | 1.90
AH
442 | 3798 | 126 | 3364 | 102 | 049 | 060 | 301
2832 | 2286 | 502 | 2227 | 251 | 888 | 108 | 715
SCR
337 | 2149 | 108 | 6466 | 091 | 206 | 081 | 132
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Table 3. Results of Slag Composition According to Sampling Location after Injection of
SOs Reduction Agent.
(unit : W/W%)

Extract Site V05 | SOs | NiO | Fex0s | NawO | Si0» | CaO | MgO
Region
) Before injection | 45.77 | 1566 | 10.05 | 848 | 531 | 6.84 | 1.08 | 051
SH

After injection | 1271 | 3592 | 345 | 231 | 11.11 | 286 | 227 | 1879

Table 4. Results of Slag Composition According to Sampling Location after Injection of SOz
Reduction Agent.
(unit : W/W%)

Extract Site V205 | SO; | NiO | FexOs | NasO | Si0r | CaO | MgO
Region

Before injection 4124 | 1459 | 1018 | 7.72 | 265 | 1280 | 1.86 | 0.45

i After injection | 578 | 2256 | 325 | 223 | 631 | 274 | 312 | 2874

Before injection | 1681 | 20.34 | 516 | 1748 | 145 | 560 | 151 | 062

FCO After injection | 7.28 | 31.07 | 199 | 224 | 201 | 533 | 252 | 2413
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Table 5. Results of the Crystal Structure for Slag According to Sampling Location before and

after Injection.

(unit : W/W%)

Collection Time Sample Crystallographic structures from XRD
Before W/W slag CaSO4, V254017.2H20, Aleg, V253, (Na,K)XVXOlg
injection S/H slag Si02, V205.H20, NiOOH, FexSiO4, FesOy
CasMg4(VOy)s(Calcium Magnesium Vanadium Oxide)
Bottom slag MgO(periclase, syn),
Mg>SiO4(Forsterite, syn)
Mg3(VOy2(Magnesium Vanadium Oxide),
Mg>V207(Magnesium Vanadium Oxide),
Screen slag .
MgO(periclase, syn),
After CaMg3(SOy)4(Calcium Magnesium sulfate),
injection MgSO4(Magnesium sulfate),
SH slag CaMgs(SOy)4(Calcium Magnesium sulfate),
CaMgV-207(Calcium Magnesium Vanadium Oxide)
CaMgV207(Calcium Magnesium Vanadium Oxide),
RH sla Mgs(VOy)2(Magnesium Vanadium Oxide),
& CaMgs3(SOy)4(Calcium Magnesium sulfate)
MgSO4(Magnesium sulfate),
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S 3 A w77t 5 ARbEEe] FE 03%U el 2 Yelyt A5 (AHANA A3 s
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Fig. 2. Results of the crystal structure
change After injection at Screen tube
slag.
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