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~Abstract ; This %tudy was conducted to e)qplore the startup characteristics and stablhty of a hybrid constructed wetland (HCW) system
vpth a) denltrlfylng dephosphdtdtlon process, which was composed of two tidal flow-constructed wetlards (termed T-A and T-B). As the
system was operdted clccordlng3 to the two-time feeding tidal ﬂsw operation mode, denitrifying dephosphatation and nitrification could be
respectively enhanced in T-A and T-B, and the HCWF achieved ideal simultaneous denitrification and phosphorus removal effects when
treatidg domestic .sewage. The introduction of periodical carbon source supplements for phosphorus harvesting alleviated excessive
phosphorus accumulation in T-A and increased the storage of PHB within denitrifying phosphate-accumulating organisms ( DPAOs).
Subsequently, a stable and efficient denitrifying phosphorus removal effect could be guaranteed to some extent as the HCW system was
operated during the test. As the phosphorus harvesting cycle length was 30 d, the mean phosphorus recovery efficiency of the HCW
system was 63.97% throughout the experiment. Regarding the typical cycle, the mean TP and NO_ -N removal efficiencies of T-A
could respectively achieve (97.86 £0.70)% and (98.29 £2. 62) % during the denitrifying dephosphatation process, and the amounts
of phosphorus release and PHB synthesis in T-A could also reach up to (1486.29 +123.25) mg and (4.43 +0.57) mmol-g™",
respectively, during the phosphorus harvesting process. Meanwhile, the utilization rate of the supplementary carbon in the system was
(94.65 £2.66)%. To summarize, this study offers a new method for simultaneous denitrification and phosphorus removal in
constructed wetlands, and expands the development and application range of phosphorus recovery processes.

Key words: hybrid constructed wetland ( HCW ) ; denitrifying dephosphatation; phosphorus harvesting; denitrifying phosphate
accumulating organisms ( DPAOs) ; carbon source
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Fig. 6 FISH images of biofilm samples in T-A
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FEME. 53—, % itk T34 i DPAOs Ma P 1)
PHB &, A BT T-A Rl AL BR B SCR 1 i — 25

+
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MK 4 R 0.39 mmol-g™' Al 0.38  wRAk. AFSRALEL3 FEERLER IR, T-A RYEELZE
mmol - g ™" ; I T-A,, 7EBE R BRARAE 5 10 55901 )5 1, ) TodE MG R AN TR] BB AL 55 J) 09 T 4 3 5
K2 3HMBEBREANT T-A WBRBRIELE
Table 2 Phosphorus harvesting performances of the T-As under three different phosphorus harvesting cycle lengths

Wi H T-A,, T-Ay, T-Ay,
#hFEBRIEE (LA COD 1) /mg 5308.47 +76.83 5316.22 +101. 07 5311.03 +91. 41
ACOD/mg 3371.95 £217. 10 5032. 04 £305. 41 5168.24 £168.7
AP/mg 1010.96 +86.72 1486.29 +123.25 1477.18 +97. 84
APHB/mmol - g ! 2.83 £0.71 4.43 £0.57 4.39 +0.39
IR 2/ % 63.52 £8.57 94. 65 +2. 66 97.31 £10. 37
IR AAUE R/ L 18 0.5 18 +0. 8 18 0.4
PR E B TP YR % /mg - L ! 56.16 £4.75 82.57 £9.34 82. 06 +10. 13
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S 8 S 8 R VRJEINR ] 11 F03 14DP A0
18y 3oF - R 1 Y A e 4= 4 8 R S AV P 2 B
MR R AT 7 RGERE L BR S 1 95% LA 1, B e AT
HE—2DAESE S ABE R BRERAE T B K8 I8 AT
J5 2RIl DPAOs 1 2 il A BRBEVE B HCW B4
BB FERAR AR B R B A 09 22 50T R
{45 R G0 TP BRI 1Y 3 SR A8 AR O,

£33 3MBBBRERT HCW RHBEXBEES
Table 3 Phosphorus removal pathways of HCW under three different phosphorus harvesting cycle lengths

Wi H HPIHL iﬁﬂ”ﬁﬁﬁmﬁ %li%flﬁfﬁuﬁw RGWE bR TP BURHRFHILTE WA
@%ﬁ/mg @%‘E"ﬁ/mg @%E"%/mg S/ mg VER/ % VER/ % VEFI/ %
HCW,, 194.77 365. 43 16 659.92 17 220. 12 1.13 2.12 96. 75
HCW,, 188. 26 340. 19 17 128.75 17 657. 20 1.07 1.93 97.00
HCW,, 201. 32 339.26 16 283. 83 16 824. 41 1.20 2.02 96. 78

(ELAS TR R I A, 7 25 T %) R A 2 B R FH 433l
X &5 HCW,,. HCW,, Fl HCW,, # £ & M &1
1.13% . 1.07% M1 1.20% . & IAN, 76N T8
R ) A SR FH T B U E M A A i B
T 552 000 e 1 A B 8 R EL A A 40 L A W i R
RS R A B E . B — )5, HCW
ARRE I B — R F 5 TR A YT
HCW Wi bR o A8 b pir e i 1 . 25 R 3 7R S B
TR R Y TN TR e U8 S 7R Eh Y 22 bR ot
B0 S T g o E— B R ST IR A ) X I HCW

[Fi) 25 Mot 2R S5 ol 1 e A G B2 E W R 1 s i), B A
H5RG AR Z BN R, 758 HCW iz
1707 AR B () 52 22 BRI T LA B 1) S A,
S SETF 5 e W WG B it A i A7 7 R R [
YESEATOEAL , LA AR 2% T2 25 10 TR Ak iy FH E 2.
BRI AR 20840 T TFCW 7875 K Bl A
BRI AR AN 2, SOBE N T30l ) 20 ot 20 i 1l
SR PN AR F—IF% % SC T KRB iR S
BEE RS A G o — R UE TR T AT
FARMY EBPR-PR T 2504 A& 50 .
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