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Abstract: At present the chemical phosphorus removal process is widely used in WWTP. Based
on laboratory and pilotscale tests the optimal control of post-precipitation chemical phosphorous removal
process was studied. In order to set process parameters factors such as dosage dosage points and differ—
ent chemicals were investigated in jar tests. The phosphorus removal efficiencies with constant dosage and
optimal control were compared in a pilot scale AAO system. The results showed that ortho-phosphate
( OP) concentration in the effluent varied largely by constant dosing. Dynamic control could maintain OP
at less than 0.3 mg/L and save 18.9% of dosage. Optimal control of the post-precipitation process can
satisfy the discharge standard stably and save chemicals cost.

Key words: chemical phosphorus removal;  post—precipitation;  optimal control

§ »
( GB 18918—2002) A TP

: (20117X07316 - 001) ; (863)
(2012AA063406)

.38 «



www. watergasheal. com Bk ¥ 6 RILEALT RS L LML R R %204 F13 1B

1~3

o 0 1o
1
. 4 Tab.1 Main instruments and equipment
o A
pH 0~14 2
SS 0.001 ~4 000 NTU 2
0.05 ~2 000 mS/cm 1
° 0 ~15 mg/L 1
° Filtrax 0 ~900 mL/h 1
0.07 ~380 mL/min 1
SIGMA 1
5-8 ST
o 2 #REi®%
A 2.1
2.1.1
1 XBE 1.248 g/em’ Al O,
1.1 AAO 6% : 1L
AAO 144 Kemwater
m'/d  A.B o 1 min 5 min
30 min op
0 3 1 TP. pH o
2 A.B 3 . pH
0 2 3 2, TP oP
2 op
3 @ ”» [
E pH (. 3R 5 b ° op
S 1 op
| |
HH J -1 . 80 pL/L.
wk |29 o Wl v aw|ew
' fsl — i >
N / ‘;‘,‘ j i £
p— L o
25
1 17
T, ‘ ~20 aop 168
Fig.1 Schematic diagram of chemical phosphorous removal x| . e {5 =
control system § L5 = {4 f:j
1.2 =10 =PHE 3 g
& 1o o
T 05 _$\\;>‘, ; a
( pH ~ ~ ~ ) \C\C\q 0
911 1 0 20 40 60 80 100 120
’ Iz HE/(uL-L™)
A 2 . pH
(OP) .pH pH .

Fig.2  Effects of dosage on residual phosphorous

PLC

turbidity and pH
° Al3 * pH
pH  6.5~7.5



%2945 F13#H v E 4 K HE K www. watergasheat. com

o pH 7.05 6.5
. pH TP
(11.3 h) 0.5 mg/L . B
° A
2.1.2 o
2.00 = PAX-18(TP)
1.75 > PAX=18(0P)
3 — 1.50 -+ PAX-60(TP)
° ° = 125 -+ PAX=60(OP)
£ 100} ~ RO (TP
2.0 = g K IR A = : o WA EZ(OP)
s n = 0751 \
- ik K X
162 0.50} 3
25 4 -
1.2 ¢ — | \O‘k‘: ke

0 0.1 02 03 04 05 06 0.7
41 it {9 it /mmol

OP/(mg-1.7")
%

0.4 4
~ L 4 Fig.4  Phosphorous removal efficiency of different
0 50 100 150 200 250 300 .
hn 25 /(- L) chemicals
2.2
8 2.2.1
Fig.3  Phosphorous removal efficiency at different dosage AAO
points Op
OP <0. 8 mg/L
& 1.6 mg/L.
40.120 pL/L OP <0.3 oP
mg/L 90.230 pL/L. P oP
SS 5.0 mg/L.
2~3
2% SS 0.1 mg/L
’ 0.1 mg/L
2.1.3
A
OP 0.3 mg/L.
PAX -18  PAX - X160 Kem—
2.2.2
water
2,
5 o
2
. 2.5t 1140
Tab.2  Parameters of different chemicals -
Al/% | Fel% Hg*em™) = 100 =
PAX - 18 9.0 | <0.01 1.36 15 lso =
PAX - XL60 7.3 | <0.01 1.30 g THAOP| =
- . - = 1.0+ -+ 17K OP 160 :_3:
4.2 2.1 1.24 & — 40 :ET
0. Ll 120
20.40.70.100 150 pL 0 : : : : —0
2 -+ 6 8 10 12
t/d
4 5 .ooP
op Fig.5 Relationship between dosage and OP concentrations
TP 2 o in influent and effluent

. 40 -



www. watergasheal. com BotF, ¥ .6 LN TR

I ¥ 09 A3 %)

- ACTE )

F294 H13M

(0]
10 min OP
1 he OP
30% 0.3 mg/L
0.5 mg/L. 5

0.3 mg/L o
1~4d 7-~11d
133 108

18.9%

OP 0.3 mg/L
18.9%

J. 2008 34(5):7
-10.
2 . A
J. 2009 (5):40 -41.

3 Takacs I Murthy S Smith S et al. Chemical phosphorus
removal to extremely low levels: experience of two plants
in the Washington DC area J . Water Sci Technol

2006 53(12):21 -28.

J. 2012 28(23):
104 - 106 110.

e 4] =

10

11

J. 2002 18(7):35-38.
Ingildsen P Rosen C Gernaey K V et al. Modeling and
control strategy testing of biological and chemical phos—
phorus removal at Avedore WWTP J . Water Sci Tech—
nol 2006 53(4/5):105 -113.
Scherrenberg S M van Nieuwenhuijzen A I Menkveld H
W H et al. Innovative phosphorus distribution method to
achieve advanced chemical phosphorus removal ] .
Water Sci Technol 2008 58(9) : 1727 - 1733.
Gustaf O Nielsen M Yuan Z et al. Instrumentation
Control and Automation in Wastewater Systems M .
London: IWA Publishing 2005.
Gutierrez O Park D K Sharma K R et al. Iron salts
dosage for sulfide control in sewers induces chemical
phosphorus removal during wastewater treatment J .
Water Res 2010 44( 11) : 3467 —3475.
Takacs I Murthy S Fairlamb P M. Chemical phosphorus
removal model based on equilibrium chemistry J . Wa-
ter Sci Technol 2006 52( 10/11) : 549 —-555.
Thistleton J Berry T A Pearce P et al. Mechanisms of
chemical phosphorus removal II: Iron ( 1) Salts J .
Process Saf Environ Prot 2002 80( 5) : 265 —269.

E - mail: panghongtao@ bewg. net. cn
2013 -03 - 01



