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Mechanism and Technology of Recovery Hue Gas Desulphurization with

Magnesium Oxide
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Abgract : Taking magned um oxide durry as abgorption lution, the mulation of bubbling absrption processof mixed SO, gases was
observed in laboratory. Experiment results show that with a high ficiency and stable stuation , acidification of absrbing olution was
caused by HSO; ; the acidification trend was in accordance with the pattern of hydrolyzing of SO, ,pH changes dowly at high pH
value with SO5~ and rapidly at low vaue with HSO; . The experiments d show the insendtive efect of liquid temperature on the
high desulphurization dficiency. With rdativey high disolution rate and oxidizability of MgSO; as wel as the high slubility of
MgSO, , the desulphurization eficiency utilization of MgO. Industrid experiment of FCD of coa-fired boiler showed that by recycdling
aboorbing liquid could be raised to the concentration of MgSO, to the saturation concentration at the operation temperature (40
50 ), without any advers dfects on FGD dficiency. Refinement and enrichment of active substance could promote the
desulphurization process, thus showed the availahility of technicad and economy feashility of recovery technology.
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Fig.1 Scheme of experiment equipment
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Table 1 XRF resultsof dements contained in desulphurization agent/ %
1.90 45.9
- 25.08 1.97
Mg 51.506 5 Al 0.6102 Ti 0.0372 25.53 0.036
(6] 42.4939 S 0.094 8 Mn 0.0315 27.28
g 2.6613 || A 0.090 6 K 0.024 6
Fe 1.1960 || Cr 0.0420 P 0.0172
Ca 1.1941 ) )
pH L P115 pH
; O, KaneKM 1906 5
1.2 2.1
4-ht 2 MgO
, 10 % ,
2h
, (sq) 0.1% 1%, 4 , 3
, , , 0, (cg) ( 1600,3200 4800
mg-m”°) ,
, pH pH , 3
2 3
3 H
Table 3 Desulphurization experiment data
s{ % cfmgm 3
tl's 30 100 150 170 290 5720 9320 9810
1 4 800 pH 9.03 9.14 9.1 9.09 9.03 6. 87 2.65 2.35
n/ % 86.9 97.5 98.7 99.1 100 100 100 97.1
t/'s 35 105 405 975 6 855 14 295 14 595 15 495
1 3200 pH 9.26 9.4 9.33 9.18 7.66 3.03 2.85 2.39
n/ % 85.3 94. 4 98.1 99.3 100 100 99.8 96.5
t/'s 30 260 800 3950 7 550 12 350 16 040 18 890
1 3200 pH 10. 31 9.49 9.35 8.48 8.03 5.74 2.2 1.77
n/ % 83 97 99 100 100 100 82 40
1) 1.3L-mint, 10s
3 ; , ( 2).
1% 4800 mg- m * S0, ,
, 98 % ; pH pH 0, (
pH ( pH>7) 3).
pH 6 4 MgO
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Fg.2 Variationsof pH of the olvent and SO, remova eficiency P
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3 1 1%,3200mgm3 04 Table 4 SO, removd dficiency change with temperature
2 L : 0.3
0 5000 10000 15000 20000 ! 40 50 60
s I % 9.8 99.9 99.2
3 pH
Fg.3 Hfect of feeding methodson pH and SO, remova ficiency 2.2
Mg(OH) 2 , g 0. 000 99
g : 7 M g2 + )
Mg (OH) 2 %2 g)% i
HSO3; . : 5,
Mg(OH), + 2(H" + HSO3) —— 6.
5 e
Table 5 Hfect of concentration raise of lvent on SO, removd eficiency
Mg®* Img-L°? 7869 17 248 29558 39313 48 425 61 741
0, / mg-m”~ 8 1642 1590 1481 1575 1524 1479
0O, mg-m” 8 116 23 9 40 51 20
% 92.9 98. 6 99.4 97.5 96.7 98. 6
1)pH:6.2 6.5; :3
. pH : Mg?®  SOf
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Table 6 Enrichment of ions during oxidation
/h [mg-L -t S0i” Mg*t /mmol- (L-h) **
S0%° Mg?* ca?* S0%° a- S0% Mg?*
0 31642 7 869 315 — 482 — —
16 68 577 17 248 504 404 815 24.0 24. 4
34 117 028 29 558 662 606 1385 26.2 26.6
58.5 155 049 39313 420 718 1180 22.0 22.3
82.5 188 421 48 425 420 2973 2559 19.8 20.5
106 229 814 61741 368 10 461 2199 19.5 21.2
130 281136 — — 8809 3000 20.0 —
5 : (3) ,MgSO,
2 + -
: (Mg™") a
Mg(OH) » . 6 MgSO3
' S03%° , [1] Ravi K Strivasgava. Controlling SO, Emissons: A Reviews of
R Techrologies[ R], U. S. Environmenta Protection Agency,
> 95 %: SO Mg?* o
Nationa Risk Management Research L aboratory , 2000. 17.
Mg&)“ ' [2] Murawczyk C, Mackenzie J S. The Outlook of Regenerative
, MgSO4 MgSOs Magnesum Oxide FGD[R]. CEP September 1984: 62 68.
03" ,M92+ g)ﬁ' [3] , . Festures and operating experience of
_ nes um hydroxide processfor flue gas desulf urization[J] .
,1987 ,24(6) : 578 582.
.a [4] Urbanek A, Kumanowski K. Desulfurization of flue gasses by
-1
20g-L ) ( the wet magnesa method of Warsaw Technica Universty[J].
<0.07 %) [®! CA ,2002,137(8) :113 391.
- [5] . .o [J1.
,2002 ,21(1) :47 51.
[6] Mangj V Dageonkar. Enhancement of gasliquid mass transer
3 by smal reactive particles atredigticdly high mass trander
coefficients: absorption of sulfur dioxide into aqueous durries of
(1) MgO 0, Ca(OH) , and Mg (OH) , particles[J]. Chemicd Engineering
Journd , 2001 ,81: 203 212.
7 J].
MgSOs [7] [9] ,
MaO 2004,(3) : 20 21.
g [8] [31. ,2001 ,24
(2) : (L/'G (1):5 6.
=3 95 % , MgSO, [9] [J1.

,2001,24(2) : 58 60.



