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Variations in Phosphorus Components and Efficacy of Coagulation for
Phosphorus Removal in Wastewater Treatment Process
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110000, China)

Abstract:  This study investigated the spatial-temporal variation characteristics of phosphorus
components during the wastewater treatment process of a wastewater treatment plant in a city in Northeast
China. Laboratory-scale experiments were conducted to evaluate phosphorus removal efficiency using both
single and composite coagulants, with comparative analysis performed on the removal performance of
different phosphorus forms under identical conditions. The total phosphorus (TP) in the influent during
summer was relatively high, reaching up to 5.35 mg/L, whereas the average TP in spring and winter was
approximately 1.91 mg/L. The concentration of particulate phosphorus (PP) in the influent exhibited
notable seasonal variation. In spring, PP constituted approximately 39.1% of TP, whereas it accounted for
around 60% of TP during summer and winter. Following secondary sedimentation, the TP decreased to
0.44-0.68 mg/l.. After biochemical treatment, PP was effectively converted or degraded. In the
subsequent advanced treatment stage, specific chemical agents were introduced to further enhance
phosphorus removal efficiency. FeCl, exhibited the highest phosphorus removal efficiency, achieving a TP
removal efficiency of up to 93.9%. When the mass dosage ratio of polyaluminium chloride (PAC) to
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polyferric sulfate (PFS) was 1:2, phosphorus removal performance was comparable to that of PFS used

individually. When the mass dosage ratio of Al,(SO,), to FeSO, was 1:2, the phosphorus removal performance

was superior to that achieved by using FeSO, or AL(SO,), individually, and it exhibited the best

phosphorus removal efficiency among the three types of composite coagulants experiments.
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Fig.1 Schematic diagram of sampling points

1.2 SLBAE
1.2.1 Wik

2225 KRR AR WS I 53 B 72 (5 4 150 )il 7 i
W R . oK TR 0 IE AL AR A (STP) AR 25
s (PP) , STP X 43} SRP (14 PO, \HPO,”) . HAth
T ff HEE (SOP) |, SOP A 435 FAth 5 fift 14 T WL (1P )
A ALBE(OP) o JF/K 233 38 (0. 45 pum JEE) (7 i
Ji I 72 AT A5 STP; B 7K 28 358 98 J AN T ik 0 3 D e ]
7% SRP'® s 2R FH 22 (H 57453 3 PP .SOP . OP ¥k J& . H:
W, PP B =TP-STP, SOP ¥ &£ =STP-SRP, OP ¢ J& =
SOP-IP, & 1P Bsf, JUH 43 A ) (4 KA, — 13 EL 42
W 5E SRP ¥R BE , 75— I A SE AR FAY 1 mol/L 3R 182
FEAEFE AU R 10 min J5 , 5 SRP ™, BIK
I 75 2] 1 ok B 22 (LRI Ry TP VAR S
1.2.2 BEIREEN RS

BRI R B 23 Z5 4 S 15 KT B4 o3 1 A8
AR, 43 AT B 2 43 A6 AN [) 255 RIS [ b 3B 5T
A, R 2 =AY B TTBUKFE3
U, BB 7K ARl s K it S K R TR Ak
B H K PUASIKEE, BL TP STP SRP PP .SOP . IP il OP
W EE B E A TR gE T S .

AT RASBIR B HE 25 251 7 B i
S IR A4S AL(SO,), FeSO, FeCl, R A i iz
BR(PFS) FIR A AL (PAC) . BRI AT »

<111 -



FA1E 218

OE 4 K HE oK

www. cnww1985. com

I 500 mLZKAE T 1 000 mLBEFR T, A — 5 B TR ik
FI B2 51 0.10.20.30.,40., 50 160 mg/L) ,
L) 300 r/min PEEPERE 1 min J5, B LA 50 o/min 8 #35
4 min, BEFESE )5 F B 60 min, BT RO €
RV RS . B AIREBETE 4y 341, B A IR EEN 4 5
M FeSO, 5 FeCl, 2 & . FeSO, 5 AL (S0,), 2 & &
PAC 5 PFSE 4. HU500 mLKEEE T 5B,
120,001,101, 1:2.2: 1T & FE A L >

30 mg/L TR EER .
2 BREH®
2.1 KB RERBESNTH

S TR 25745 5 K Ak P s R v g 4H 4 i AR Ak
0L, 45 R AR ZR T B, 45 RAE 5 i 21 43 HE
P S . BB R AL an 8] 2 firR
FRVEK (YD) B2 73 BE 0 HEJP Oh : STP>SRP>
PP>SOP>IP>0P, Ji5 2L =/ KA 2 (Y2, Y3 F1 Y4) %
2H R B rHE I 5 K AH A

24

—n—TP
o STP
2.1 —A—SRP
PP
1.8 Sop
- P
=15 oP
=T9)
E 2
i
& 09
0.6
03 ——¢
0 = TEE S—
Y1 Y2 Y3 Y4

E?2 HFHANRENZWL
Fig.2 Change in concentration of phosphorus components
in spring
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Fig.6 Efficiency of total phosphorus removal in composite

coagulation experiments
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Fig.7 Efficiency of phosphorus components removal by

composite coagulation experiments
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