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Study on the screening of efficient phosphorus-accumulating organism and its
effect on phosphorus removal in wastewater with low carbon-phosphorus ratio

MENG Fan’an, MA Weiwei”* , KANG Shuyu., SHI Xueqing
(School of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: The enhanced biological phosphorus removal process is widely used in the removal
of phosphorus from urban sewage, but it still has bottlenecks in the treatment of low carbon-
phosphorus ratio wastewater. An efficient phosphorus-accumulating organism was screened
from cultured marine sediments, and the phosphorus removal efficiency of phosphorus-accu-
mulating organism under low carbon-phosphorus ratio was explored. Strain SWC-2 was i-
dentified as Pseudomonas sp. based on 16S rRNA gene sequence analysis. The phosphorus
removal efficiency of strain SWC-2 at low carbon-phosphorus ratio was optimized by re-
sponse surface method. The results showed that when the carbon-phosphorus ratio was
10 : 1 (COD concentration of 150 mg/L, total phosphorus concentration of 15 mg/L), the
optimal phosphorus removal conditions of strain SWC-2 were the inoculation amount of 7%,
pH of 8. 43 and initial ammonia nitrogen concentration of 44. 45 mg/L. Under these condi-
tions, the total phosphorus removal efficiency of strain SWC-2 was 52. 40 %. Strain SWC-2

exhibited good phosphorus accumulation ability under the condition of low carbon-phosphor-
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us ratio, and could provide technical support for efficient phosphorus removal in wastewater
with low carbon-phosphorus ratio.
Key words: phosphorus-accumulating organism; low carbon-phosphorus ratio; total phos-

phorus removal; response surface analysis
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it 16S rDNA FE P X 3 (kBB ST A4 E . W 2 s, 78] F e = L EE R
AW B PO BdE 1 (NCBD #5417 BLAST (Basic Local Alignment Search Tool) % F , 3 M #2675 434
RIPETE Y 35 DH 2 kA7 0 A, 5 R R W B B SWC-1 A WIAT B B (Caulobacter sp.)  [a) i 1 1k 5]
99.70% ; SWC-2 MR M & (Pseudomonas sp. ) » [RITRPEIEF] 99. 49 % ; SWC-3 &R 7 EC 1 J& (Dewvo-
sia sp. ) s [FIURPEIRF] 99. 80 %0, AHICHFFE R B AWAT DA L M BRBE A1 J L 15 R B8 [ I o 47 76 T A W B
RGBSR T HA — TR A BRI e e

92 Caulobacter sp.strain Tust-J1 (MW 144891.1)

75 SWC-1

40 7468:Ctmlobacter sp.strain GW821-FHTO5F04 (MK248602.1)
Caulobacter sp.strain 602-1 (OM867440.1)

Caulobacter sp.strain WH13 (OM901116.1)
65 Caulobacter segnis isolate A2 (KP342428.1)

96 Caulobacter vibrioides strain E4-2 (KY938096.1)

Caulobacter sp. LR-4 (KP182163.1)

Caulobacter segnis CSCXZR8-1 (LC500798.1)

(a) SWC-1

100 Pseudomonas pseudoalcaligenes strain R2ZW6 (MK294250.1)
99 SWC-2
99 Pseudoalteromonas sp. W-130-41 (KF746893.1)
o3 Pseudomonas khazarica strain TBZ2 (NR_169334.1)
o3 Pseudomonas sihuiensis strain BDNA-E28 (MN636658.1)
93 | ‘ Pseudomonas stutzert strain X83 (HM137032.1)
93 ‘ Pseudomonas aeruginosa strain X1107 (HM137023.1)
‘ Pseudomonas sp. FXY23 (GU196142.1)
‘ Pseudomonas mendocina strain ZWU0006 (KM585605.1)

(b) SWC-2

97 Devosia sp. strain QT205 (MT072144.1)
91 SWC-3
52 Devosia elaeis strain AS105 (OK513265.1)
Devosia sp. LC124 (JQ014434.1)
100 Devosia sp. DC2a-9 (AB552853.1)
—:Devosia insulae DS-56 (NR_044036.1)
Devosia sp. Bzb6 (JQ977359.1)

63 Devosia yakushimensis strain KLP3 (MT634551.1)
Devosia chinhatensis strain T257 (MW828043.1)
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BWEP<<0.05), RIEZEAEHNRETA.  Sooem vrm ame 5 F P
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0.5, RBEREIUE T S IR I R e e 0
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)J\Fé—] 4(b)ﬂ%ﬂ9}§ﬁ#§}ﬂ 5%%%§u 10%\% Heox * ZREE,P<0.0001; * ZFREEE,P<0.05, R*=
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L. BR#R RS Th s o AR At R 3.l g o7 T vl R0 S0k E 45 pHE (B A 28 T T A B Y 28 ) SRk
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2 TEARBRWA LU AR PE T o ROR W A0 SR N 2R
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FETR 0 PR 2R BB Bl P 5 38 AR A3 A7 i] LAAS B SR B TR SWC-2 ZEARBRBE LE (10 = 1 2% A4F T fefE I hi
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M) 17 7 53 v A5 20 P i PR SR B AR R EA T B0 , T 75 TR Bl 1R SWC-2 X SVBE 1 L BRIt 7. 86 mg/ L. XTI Y
FREEFETTIA 52. 4020, CAMIFHRIE , B M TR B FERIE Ll 60 = 1(RIER COD 24 300 mg/L) 2544 YRR
BRRCR N 34. 63 %0 . AHELT & AHF 908 i B A AL PR 455 » BB T SWC-2 7 fIRBR B L 45 1 F B
A = Y BRBESR

3 #ig

WGP FRAE 2 DT it th 1 AR SRR BETR SWC-2, 48 16S rDNA %8 5 R4k B
B i 2 BB SWC-2 MR R B (Pseudomonas sp. ). RWEHE SWC-2 X bk A 552 = 17 oK L e kb
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R PR . YRR IR R TR Sl AR A T X AR VEA ORE TR P i) SR Wl . 38 5 e 7 T
SIRTA T, AW S pH (AR SC BAE RIS R B SWC-2 BREESCR BA W52 AEmemk Lol 10 1
FMET R SWC-2 S fEBRBE S50 - TR EEFP iR 7% . pH (B R 8. 43 S AU 44. 45 mg/ L, 7E Uik
ZM T RBET SWC-2 I BRBERCR AT A E] 52. 40%0.
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