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96.1% , HARTBIFE &L 60 mg/L, WE FRBMES 5 FEBMKER 1.0 puM, 2.0 oM ER . 0T RBNES 5 F 0]
DL BEGR AL D RS IR Bh 00 3B, IR RO & . XEH THRNGE S5 T (1.5 uMER P E WS RIRERSE 1.1
X 10° CFU/mL , & T H A S A T RAHR (2. 6 X 10°~7.0 X 10* CFU/mL), 84587 H37 /e - esh, 2K
Wik SR 200 mg/L B, T BEIE K W I ) 2= 72h AR GE B R (91, 720) BN R R PRAUR .
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Effect of signal molecule OHHL on anaerobic simultaneous

denitrification and desulfurization

XU Jinlan ,ZHANG Miaojia ,DING Keshuai ,ZHANG Xiaoyan
(School of Environmental and Municipal Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: The subject of this study is to investigate the effect of signal molecules on anaerobic simultaneous
denitrification and desulfurization. Four concentrations (0 pM, 1.0 uM, 1.5 pM and 2.0 pM) of N-3-oxo-
hexanoyl-homoserine-lactone (OHHL) were applied to explore the effect of OHHL concentration on simultaneous
removal of nitrate and sulfide with 100 mg/L or 200 mg/L of sulfide influent. The results suggested that when the
influent sulfide concentration was 100 mg/L, sulfide and nitrate removal efficiencies reached 99. 0% and 96. 1%
with the application of 1. 5 uM OHHL after 36 h reaction. Meanwhile, the yield of elemental sulfur was as high as
60 mg/L, much higher than that with 0 M, 1.0 uM and 2. 0 M OHHL amended. The above results indicated
that the removal of sulfide and nitrate and the yield of elemental sulfur were enhanced with the application of
OHHL. The possible explanation was that with the addition of 1.5 uM OHHL, the total population of bacteria
substantially increased to 1.1 X 10° CFU/mL, which was significantly higher than the corresponding values (2. 6
X10"~7.0 X 10" CFU/mL) under the other conditions, thus leading to an enhancement of the heterotrophic
denitrification. Moreover, as the influent sulfide concentration was increased to 200 mg/L, the extent of reaction

time (72 h) was necessary to obtain a relatively high nitrate removal efficiency (91.7%).
Key words: signal molecule; anaerobic denitrification and desulfurization; heterotrophic denitrification; fluorescence

in situ hybridization
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Fig. 1 Structure of OHHL
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ARSI PR TE E T5 JR BL A B VY 48 PE 22 T g
) 5 KA B, AU AT I TR R B P R
W S E. LRFHNES S T
OHHL WL H £ E sigma-aldrich 43 &].

IR e K RETOKBEWIEREENR,
FEHP A —E &M Na,S - 9H, 0 Fl NaNO, A T.
Bl AL K, i EK N/S (B R4 7E 0. 67, [a] i
Bm—E & Fe, Co, Ni, Zn S ffiEt&.

1.2 ESHFXEYREBRTENENG

SEEY Sy kWA, 3E KGR AR iR E Sy ) A
100 mg/L(55—4H)F1 200 mg/L(54H). BHEK
BV &5, Horp ok B R N 8% R NS S 4
F OHHL, HA=AR R E 55 M3k E 4 1.0,
L5H 2.0 uMBME S5 F. V%3 A DL D% 5
B, BB 1 L. RV e 150 mL B &6
FEDE R R 200 mL JRAT5 Y8, BL NO, hl 73
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R PEA A K. R 12 h S EUREN E KB AL
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Fig. 2 Effect of signal molecule on nitrate and sulfide
removal (a,, b,, ¢, ) influent sulfide
concentration of 100 mg/L (a,, by, ¢;) influent

sulfide concentration of 200 mg/L
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B (HRBRERR) 51 %

402, WEAR T KB4 100 mg/L (50%) i)
&,

WeAh, BB (12 h) DY 2H 2 2% /K Bk 4 1)
WERESY Ay 48. 9~49. 4 mg/L. 109.3~118. 8 mg/L,
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mg/L MR RZFEAG 10%. XAl RER TRtk ik B
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12mL). Xu[RE2Z B THESHFHRMNKE R
L5 uMEM TR RPN EE S, Mk
5 i B B AL W R TR R 00 R BRAOR. TR KB AL
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Tab. 1 Electronic balance equation

AL B IR R
NO; +H" +2¢ —
HS —>S'+H' +2e
NO,  +OH

HS +4H,0—
SO~ +9H™ +8e”

NO; +6H,0+5e —
0.5N, +3H,0O

YRR 1 TP . BIE 4 RIHEA
W OHHL #KEETF, R0 & o+ A B0 39
THBE TR ECE, kR P TREES
AR B 5 52 AR . HE 100 mg/L & R4
L5 M BES 50, fFHEFEHTKTRET
B, hRENEAEA . BFEMEAEN, i
AP AR IR B R (1.1 X 10° CFU/mL (& 5)),
AE R 1) J5E SR 1% 280 28 38 B e i (0 il ke 9900,
96.6%). MIEFHFIKE R 1.0 pM, 2.0 uM B,
HB W THmENT 1.5 QM R R, SHERMAE
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Fig. 4 Electronic balance calculation (36 h)
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Fig. 5 Scanning images of the most bacteria after 36 h
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BEKRBRAL Y AN 200 mg/L B, (R RBHET RERGUIERE N FF R [T]. HERE 5HR, 2013
BOAHRM T 100 me /L if A AH W B REAR, 55 5% BTl (10):85-89.

Ve RIS, X RS2 B FAE 100 meg/L kK ik i CHEN Tingting, XIAO Rongrong, SHI Jindou, et al.
Bk 2 R B £ 110 P A B U S T T kR IR T S Factors affecting performance of AFB-MFC for simul-
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b e B R T 3 A AL R 3R A A AR FEN Yan. Signal transduction between cells in human
HH IR 5 57 R AH AL R body[J]. Biology teaching, 2010, 35(8): 68-69.
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