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Phosphorus Removal and Mechanisms for Advanced Treatment of Sewage by
Spirogyra

LEI Guo-yuan"?>?, MA Jun"?>?

(1. National Engineering Research Center of Urban Water Resources ( North), Harbin Institute of Technology, Harbin 150090, China: 2.
National Key Laboratory of Water Resources and Environment, Harbin Institute of Technology, Harbin 150090, China; 3. School of Municipal
and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: The novel way of advanced treatment of municipal wastewater was proposed and characterized by purifying wastewater by Spirogyra .
The characteristics of nitrogen and phosphorus removal by Spirogyra were studied aiming at nitrogen and phosphorus removal in advanced
treatment of sewage. Under natural light: when Spirogyra’s dosage ( gross mass) was more than 3.05 g/L, total phosphorus concentration,
NH, -N concentration> TN concentration and permanganate index decreased to less than 0.09, 2.82, 4.31 and 16.86 mg/L respectively, with
removal efficiencies of more than 96.84%, 88.60% , 85.49% and 24.56 % . During the treatment of sewage, pH value increased, while
both calcium cation and magnesium cation concentration decreaseds and conductivity decreased. During the growth of Spirogyra increasing pH
value induced saline minerals precipitation, and the precipitated minerals adsorbed phosphate; which were considered as the main mechanisms
of phosphorus removal. Furthermore, phosphorus removal by Spirogyra followed Langmuir adsorption isotherm model, and the saturated
adsorption of Spirogyra ( gross mass) for phosphorus was 3.159 mg/g under this test condition. The increasing pH value made ammonia
evaporate during Spirogyra growth, which might be the main mechanism of nitrogen removal. Under suitable Spirogyra’s dosage and hydraulic
retention time, the treated sewage might meet the demands of water supply for landscape impoundments on nitrogen and phosphorus
concentrations. The better performance of Spirogyra removing nitrogen and phosphorus might provide a novel alternative way for advanced
treatment of sewage .

Key words: advanced treatment; sewages Spirogyra; phosphorus removal; nitrogen removal
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b FRECIRCH RV, A b v 7K R B A PR S50 R K
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Fig.1 Change of water quality indexes with time under different dosage of Spirogyra in advanced treatment of sewage by Spirogyra
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Fig.2 X-ray diffraction spectra of sediment on Spirogyra

after advanced treatment of sewage
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Table 1

Phosphoruss calcium and magnesium concentrated in Spirogyra in advanced treatment of sewage

Spirogyra & Mg*
1

Spirogyra Spirogyra & Ca?*

T B (HHD/g i /mgeg ! B /mg g~

Spirogyra & TP IKAA D Spirogyra
ﬁ%/mg'g’l /mg [NEN Y ESITA

ks 4PN W4k 4R b 4

L] £ P Ca¥* Mgt TP Ca¥t Mg

1 0.301 0.534 52.10 80.95 8.15 18.70
4 1.214 1.611 52.10 65.00 8.15 8.75

3.30 8.85 4.42 331.60 25.25 84.39 8.31 29.82

3.30 5.60 5.41 345.30 23.05 92.79 12.01 18.22

2 Spirogyra BRI h EFHLEI FEMER 4T
Table 2 Analysis on effect of different mechanisms on phosphorus removal by Spirogyra

Spirogyra Spirogyra Spirogyra Spirogyra Spirogyra Spirogyra  Spirogyra ) Spirogyra [l e GORLE 52
Lo FREN fREAE et L CaCoy AR Mgt AL MgCOy MR ARSI MTURUE BERR AR
(FE)/mg i /mg VIR /mg H/mg VIR /mg i /mg EEE/mg  EHEE/mg  ABU%  DEU%
1 233 27.54 68.85 7.53 26.36 137.79 0.46 3.27 12.33 87.67
4 397 41.47 103.68 4.20 14.70 278.62 0.92 4.10 18.33 81.67

2.3 VKRR PRI FE T Spirogyra BR W HE 1
(R

LI B Spirogyra TR B B BIL A IS 8 4IE S
Spirogyra BR W 7 K 5 B AR R B OE E A
Spirogyra FH BB, T PE AUk 22, 3K B85 R 2R AL
TR B ) 2 T R R PR R R 0 1 Ce) HEAT O
Mt KIN Spirogyra FHEAN[FIIN, BEA I (0] ZEKC, TP WK
J5 B IS 1) A8 A AR /N B2 42 30 P AT R B 5 Spirogyra

PR, SV B 8 L BT A, AR i 35 AR
18 5 P TR S 2 T 10 90 AR AR S8BT Langmuir
W B A5l 2 AL, T EAA T Langmuir W B 28 2RIE
WMkt Spirogyra BEAAXS TP AN T 5

h S B AR 2% 1, ¥ Spirogyra AR 4RI H
T EAA TR m R 1Co T B BEA T 207, $RH
Spirogyra A~ A (R~ A8 R JEE o PR O B AR [T
Wt x/m Cmg/g) 5 WP TR L ¢, 22 18] (1 5C 2%
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Fig.3  Adsorption isotherm of Spirogyra to total

phosphorus in advanced treatment of sewage
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Fig.4 Regressional line of Spirogyra adsorbing total

phosphorus in advanced treatment of sewage
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G3 M R (0] A 25 REZR B, Spirogyra [ BRI 2 W]
DA ABL A Langmuir W B 25 i 20 SXORBEALL, 78 A S 50
ZATR R T FTE ST I AR5 V5 7K 5 Spirogyra T H 0] T
(AT B 5 CEL TP 1F) 24 3,159 mg/g.

(@) FTEEE 1 Spirogyra EERRIEAT VG KR JE
AL, AT DLAE K R ARG, AT R G I 5 1 . B
TR PR, A S [T A S0 YT Th), ‘& A AT LUK 4R 2
K. Spirogyra T 68 R Ik 11T V5 7K VR BE Ak B A B 1K 1L
Rigtt.
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