2009 11 Vol. 27 No. 6

November 2009 Chinese Journal of Chromatography 825 ~828
*

361005

S0:- - IonPac AS14A

14 mmol/L NaOH-12 mmol/L Na,CO, pH 11.7 1.2 mL/min
S0 NaOH pH
12.0 Mg** pH SO:-
0 ~100 mg/L 116. 8% 0.05 mg/L 7.5 25.0 75.0 mg/L
9 RSD 2.1% 3. 1% 4. 0%
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Determination of sulfite in flue gas desulfurization
with seawater by ion chromatography
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Abstract The technology for flue gas desulfurization FGD with seawater is widely adopted
by coal-fired power plants in coastal areas. SO, in the flue gas is absorbed by alkaline seawater
and transfered in aqueous phase as sulfite SO~ and most SO’ is transformed to sulfate

SO;  after an aeration process. The remaining SO  in the seawater discharged to sea area
may be harmful to marine organism because of its biological toxicity thus it is necessary to

determine the concentration of SO}  in the seawater for desulfurization. In this study the
method of determination of SOg' in the seawater by ion chromatography was investigated. The
separation was achieved on an IonPac ASI14A column with 14 mmol/L NaOH-12 mmol/L
Na,CO, solution as the mobile phase at a flow rate of 1.2 mL/min and the detection was
performed by a pulsed amperometric detector. Formaldehyde was added as a protective agent
when sampling because the SO~ is easy to be oxidized. To avoid the formation of Mg OH , in
the mobile phase with high pH value which might block the column the Mg’" in seawater was
precipitated by NaOH solution pH 12.0 before sample determination. The method showed
good linearity within the range of 0 — 100 mg/L with an average recovery of 116. 8%. The meth-
od detection limit MDL reached as low as 0.05 mg/L. The relative standard deviations
RSD for seawater matrix samples spiked at levels of 7.5 25.0 and 75.0 mg/L were 2. 1%
3.1% and4.0% n =9 respectively. The method has been applied for the determination of
SO;” in flue gas desulfurization seawater with the advantages of being fast sensitive and
selective.
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SO§ B Milli-Q Millipore
SOi‘ 100% 18.2 M cm
SO2" SO;~ SO;~
Na, SO,
SO§ B 12
Soi - Na, SO, Na, SO,
SO, SO; -
SO?’ NaOH 5 mol/L
_ MgZ +
IC ’ 25 g NaCl 8 g MgSO,- 7H,0 1L
SO;~ 28
23 4-7
1.2
SO:- IonPac AS14A 250 mm x4 mm
Vidal 8 Dionex IonPac AG14A 50 mm x4
SO§ - mm Dionex 14 mmol/L
SO NaOH-12 mmol/L Na,CO, pH 11.7
3
1.2 mL/min 25 L
- - Ag/AgCl
SO? SO? ! 8/ A8 5
SO !
1 S02- s
SOZ - Table 1 Parameters of triple-potential waveform for
3 S0§ ~ determination with pulsed amperomet-
NaOH pH ric detector 5
12.0 Mg** Mg OH , Time/s Voltage/V Integral
0.00 0.80
) 0.40 0.80 begin
Cl 0.60 0.80 end
SO;~ SO~ 0.61 1.20
0.70 1.20
0.71 0.10
/ 1.00 0.10
Cl- SOi B
1.3
1 2
SO~
1.1 1% 4 C
1CS-2500 ED50 NaOH pH
Dionex Chromeleon 6. 5 12.0 0.45 pm
NaOH NaOH
Na,CO, 2
Na, SO,
Na,S,0,- 5H,0 2.1 SO;”
K,Cr,O, I SO;” SO; -
NaCl SOi - 10
MgSO, 7H,0 EDTA
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! - NaOH
pH 12.0 Mg
SO~ Mg** pH
S0O:-
2.5
2.2
SO;~ SO;" 0.0 2.5 5.0 7.5
S0:- 10.0 12.5 12.5 25.0 50.0 75.0 100.0 mg/L
SO?-
A=0.1205C + 0.0374 0 ~12.5
mg/L v =0.997 7 A=0.0318C +0.1639
12.5 ~100.0 mg/L 7 =0.997 9 A
nC- min C SO;~
mg/L 0~12.5 mg/L
5 12.5 ~100. 0 mg/L
S0:- C A
12.5 mg/L
2.3 SO;" !
67 NaOH Na,CO, NaOH-
Na,CO, Na,CO,-NaHCO,
SO:- 3
Na,CO,-NaHCO, SO S
Na,CO, SO:-
NaOH SO;~
NaOH-Na,CO, ¢/ min
1 S02~ 12.5 mg/L
Fig. 1 Chromatogram of Milli-Q water
SO§ - spiked with SO~ 12.5 mg/L
SO?' 1. formaldehyde 2. SO%~.
NaOH Na,CO, 2.6
14 mmol/L NaOH-12 mmol/L Na,CO, pH soi’
11.7 1.2 mL/min 0.0 2.5 5.0 7.5
10.0 12.5 12.5 25.0 50.0 75.0 100.0 mg/L
2.4 A=0.1404C+ 0.0399
Ca’* Mg’ 0~12.5mg/L 7 =0.9983 A =
pH 0.0366 C + 0.1783 12.5 ~100.0
mg/L 7 =0.996 1 12.5 mg/L
35 Ca’* Mg’ 2 2 4.767
0.40 g¢/kg  1.28 g/kg Ca Mg min SO;~ 1 2
K., Ca’* Mg'’ S0;~ 1 SO;
pH 12.6 9.3

Mg2+ Ca2+
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20 5 SO;~
15 71.4 mg/L SO:-
0 SO?-
g SF
S0
-5
-10 B 3
T T S R 503"
t/min
2 SO}™ 12.5 mg/L
Fig. 2 Chromatogram of SO}~ 12.5 mg/L in -
spiked seawater SO3
1. solvent 2. formaldehyde 3. unknown 4. SO}~ .
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