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Abstract: In this study, the behaviour of SO, and NO, adsorption on aminated ultrafine fibrous PP—g—AAc
ion exchanger was investigated. The amount of adsorbed SOs increased with increasing the initial
concentration of SOs. The adsorption breakthrough time in the low concentration of SO»; was faster
than high concentration. The adsorption breakthrough occurred within 60 min. Approximately 80% of
SO; was adsorbed below 100 ppm SOz and 90% of SO, over 100 ppm SO. respectively. The selective
adsorption rate for NO: was lower than that of SO.. The adsorption rate for SO, was decreased with
increasing flow rate and that of NO; was 60%. The breakthrough occurred within 60 min. The adsorption
rate for SO; was 92% in the 250 mL/g water content. Isotherm adsorption model for SO, was close to
the Langmuir rather than Freundlich model.
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Table 1. Basic Properties of PP Melt Blown Fiber
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Figure 1. Synthesis mechanism of APPmb—g—AAc.
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Table 2. Experimental Conditions of Adsorption Test

Parameters Values

Anion exchange fiber (APPmb—g-AA)  grafted PPmb 20 v/v% acrylic acid

NO; concentration (ppm) 20,50, 80, 110, 140, 170, 200

S0, concentration (ppm) 20,50, 80, 110, 140, 170, 200

Gas flow rate(L/min) 5,10, 15, 20, 25, 30

Water contents (gHz0/gIEC) 05,1.0,15,20

Mixing gas with SOz (ppm) 20,50, 80, 110, 140, 170, 200(S0x: 110)
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Table 3. Properties of Aminated Polypropylene Melt Blown Non-
woven Fabric
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Figure 3. Outlet SO; concentration as a function of reaction
time for various inlet concentration at 25 C (flow rate: 20 L/min,
water contents: 1.0 gH:O/gIEC).
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Figure 4. Outlet NO, concentration as a function of reaction
time for various inlet concentration at 25 C (flow rate: 20 L/min,
water contents: 1.0 gH,O/gIEC).
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Figure 5. Outlet SO concentration as a function of reaction
time for various flow rate at 25 C(S0; concentration: 200 ppm,
water contents: 1.0 gH.O/gIEC).
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Figure 6. Outlet NO; concentration as a function of reaction
time for various flow rate at 25 C (NO2 concentration: 200 ppm,
water contents: 1.0 gH,O/gIEC).
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Figure 7. Effects in the water content for the SOz removal
(SO; concentration: 200 ppm, flow rate: 20 L/min).
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Figure 8. Breathrough curves for SO; with the mixed gases
of NO; (fixed 100 ppm) and SOz (varing initial concentration).
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Table 4. Results of Linear Fitting and Parameters of Isotherm
Models

Types Plot Equation a b ¢ 4

Langmur Qvs G Y=(a*bxx)/(1+kx) 9240 1201 - 0981
Freundlich Qvs & y=ax (xx"(=¢)) 5075 0429 0292 0977
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Figure 10. SEM photographs of APPmb—g—AAc(x2.0 k). (a)
before adsorption; (b) after SOx adsorption; (¢) after NOx
adsorption.
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