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Abstract; Based™ on biological flue gds desulfurlzatlon teahnology ( Bio- FGD) a Chelating’I absorption-biologicals regenerati(;;l

!

technology ( BioDeNO,)., simultaneous desulfurization and denitrification by biélogical methods combined with chelating “absorption
teehtiology: has' been proposed in this study/ Thuis techniqué 'uses an alkaline absorption liquid with Fe( Il ) EDTA to absorb the SO, and
NO in theﬂ.lue gas. T this study, an attempt is madd to simultgnéouﬂy remove sulfate (SO}~ ) and Fe(l ) EDTA-NO/Fe( Il ) EDTA,
which/are the SQ3*and NO‘absorption byprodugts in an ﬁnaef'(')ll)iig.-re‘gctor. The results indicate that average removal efficiencies for SO~
and Fe( H‘)‘EDTA-NO_ of 95.16% and 96.61% , respecti'vel'yl, were achieved when the hydraulic residence time (HRT) and pH were
controlled ‘al 16 h and 7. 0. The reduction products of SO~ were mainly in the form of $*~ in the liquid phase and hydrogen sulfide
(H,S) in the gas phase, while the reduction products of Fe( II ) EDTA-NO was N,. The reduction of Fe( Il ) EDTA could be achieved
at all stages of the operation, however, the reduction rate decreases with a reduction in the HRT. In the fifth stage, the main sulfate-
reducing bacteria (SRB) in the reactor was Desulfomicrobium, a heterotrophic denitrifying bacteria, Pseudomonas, and two types of
sulfur autotrophic denitrifying bacteria, Sulfurimonas and Sulfurovum, which coexisted. Two genera of bacteria that can also reduce
sulfur, Thermovirga and Mesotoga, were also identified in the reactor.

Key words ; simultaneous flue gas desulfurization and denitrification; sulfate reduction; Fe( Il ) EDTA-NO; Fe( Il ) EDTA ; microbial

community analysis
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Fig. 2 Changes to sulfate and sulfide concentrations in the reactor
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AR RE Jy 1:1.2, 1: 1.5, 1: 1.8 Fl 1: 2, 526 4%
REIR Fe 5 EDTA £/BERAE 1: 209 B T, 4
B A% DR IE S AN & AR 30k 0 B B 1 A 7R 4
Fe( 11 ) EDTA-NO 2R RS A K, B8 94. 06%
(K2 FE 3). Fe 5 EDTA BHLEIRE R 1:2)5,
I A R REAS S HE 7K -2 75 % 19 = A BRI TRl
Wk, X4 A R B A AR ) R AT

ST B HRT 4RZE A2 125 h, LA H 7K S
BRGNP 4) . kB = AR DU RN B B Fe
5 EDTA B HLAE 4 Hg 1: 205 3 7k Fe (T ) ¥ 5 %k
T LR B HRT FEAK, 7R R 0 =40 Bk i %
SRR X ATRESEE A LI R R Fe (1) MR LA
IR, R 8 S5 Fe (1) i85 N Fe (1) B9 F 5%
12,1124 HRT FEARES, S80AE P -5 W0 AH 1) 12 fih B[] A



11

TKE% . BRERERFIFe( 11 ) EDTA-NO/Fe( Il ) EDTA K404 S5 FR A e ik A W REVR 40T

4711

B, 15 B Fe (D) 38 B R BEAR. BRARERE 5 Fe( 1)
EDTA-NO 19 2R 535 PR 6 far 44 /5 1 A B T B, 4390l
h 87.08% #1188. 66% (K2 K 3).

e Ja— B B T PRIE SN A5 PR R B B R
Fe(Il) EDTA-NO FllFe(Il) EDTA LRI H T
16 44 = Fe (1) EDTA-NO FlFe( ) EDTA B9 /K i
BE K HRT K2 E) 16 h, [A] 38 i1 1 7K Fe (1) EDTA-
NO FilFe(Il) EDTA ¥ B 43 51 £ 2. 88 mmol-L~" Fll
0.48 mmol-L~". Hifiz#h 5Fe (1) EDTA-NO ZE[RF 5>
M ETFE 95.16% F196.61% (& 2 FilE 3). HRIETK
SR A R T Re () M RE RN, BBk A4
FESHZ KRR, P, HRT 4 16 h B X F Ak
FNTAE DA et R AT e T4 = I R RS
BT LAAR B B sz 28 A5 H s oK Bk R A i o, =

WAL (ELS).
2.2 S, Fe tZE# 4L 5Fe( 11 ) EDTA-NO F43k J5i 7
YiorHr
2.2.1 S FHsrr
X RN #3275 75 By B SR 2R TR T 2 1 °F-
AT, FEIRRR A & B B R AR R A CAR R AR, <
FEHRIN B A A SR, SRk 2.
SRR R i e (OIS TR T T S B
4.86% W Wi A7 7€ T K b 19 6 1R kb, P 1
60. 52% [ERFAL BB+, T3 24. 41% W B 5%
S AHBRAL E0, T4 10. 21% R I AT B 2 H it
AW FEEAERT . Fe( D) EDTA 547 464 52 7 A= il A
ki Fe( 1) Sk o A& s AW e S5
AL

R2 mLERFESH

Table 2 Analysis of the sulfur element balance
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Table 3 Analysis of the nitrogen element balance
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Fig. 6 Microbial community analysis of the fifth stage of the reactor
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