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Synthesis, Desulfurization and Microwave Assisted Air Regeneration Performance
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Abstract: Dawson-type molybdovanadophosphoric heteropoly acid Hg,,[P,Mo;_,V,0g] (n=1~4) were prepared using
the method of ethyl ether extraction, and the absorption efficiency of H,S by them was investigated under
different conditions reflecting the effects of the number of vanadium, absorption temperature, concentrations of
H.S gas and heteropolyacid. As a result, H;[P,Mo,;VOg| absorbent showed the best desulfurization capacity of the
four. Regeneration of the used H;[P,Mo;VOg| was carried out by pumping into microwave irradiated air. The
absorbents pre- and post- microwave regeneration were characterized by IR and XPS, while tested by redox
potentiometry and chemical oxygen demand (COD). The result showed that H,S reduces Mo(V]) after reducing V(V),
and the regeneration of heteropolyacid was promoted by foregoing microwave assisted air regeneration method

which could activate O, and therefore was proved to be a new method superior to single air regeneration.
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1: N, gas cylinder; 2: Dilute H,S gas cylinder; 3: Pressure
regulator; 4: Gas mass flow controller; 5: Blender; 6: Quality
thermostat with water-bath; 7: Absorption scrubber; 8: H,S

monitor; 9: NaOH solution
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Fig.1 Experiment setup of absorption desulfurization

1: Air pump; 2: Rotometer; 3: Humidifier; 4: Copper cylinder
hole; 5: Quartz tube; 6: Amperemeter; 7: Voltage regulator; 8:

Absorbent container
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Fig.2 Experiment setup of microwave regeneration
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Fig.3 Influence of the number of vanadium in the heteropolyacid (a), temperature (b),

concentrations of H,S (¢) and HPA (d) on H,S removal
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Absorption conditions: ¢, (=160 mg-m; eypy=5 mmol - L7'; rate of
flow of 0,, 200 mL -min™'; volume of absorbent for regeneration,
40 mL; (1) microwave power, 222 W; time of absorption, 60 min;
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air; (3) time of absorption, 60 min; air; absorbent temperature, 55
C; (4) time of absorption, 60 min; absorbent temperature, 55 °C;
microwave power, 695 W
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Fig.4 Comparison of absorbance difference between pre-

and post- microwave air regeneration under varied

conditions
23 WBWHEASTEPHEMUIEUARENIEFEBAL
putd

P U T R e D A A T R
R W MSCTR AR SR B Ry B D A UL A Y
AR B R E R 439 mgem, R ] AE
KR 2 h, IR AR RS 5 mmol - L, E R 4514
T Al Bh 25 SR 2 b, A9 30 WO — A o R R A
SRR S 5 A o7 B B ) 28 Akl 22 (18] 5), 7T LR
, BOARBRR, FRAE R P AR T LA A

100 650
90 Absorption Regeneration 600
80 F \a,

. 4550
70} '\\
60 L o, \.\.\ 500
50

40 \ 1400
30}
© o—1 350

20 \ﬂ _— JNE—}

" 1300

Efficiency of H,S removal / %
~
i
(=]
Redox potential / mV

250

O0 20 40 60 80 100120140 160 180200 220240
Time / min
B efficiency of H,S removal; redox potential variation; O
microwave assisted air regeneration A single air regeneration
Pl 5 MR — A O e A R 5 S A I A
Fig.5 Efficiency of H,S removal and changes in redox

potential during absorption and regeneration
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