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Effect of Mixed Carbon Sources in the Granulation Process of EBPR System
JIANG Tao'?, SUN Pei-de', XU Shao-juan'

(1. School of Environmental Science and Engineering, Zhejiang Gongshang University, Hangzhou 310012, China; 2. Environmental
Science Research and Design Institute of Zhejiang Province, Hangzhou 310007, China)

Abstract: Activated sludge highly enriched of phosphorus accumulating organisms ( PAOs) were seeded, and cultivated with mixed
carbon sources of different propionate to acetate ratios, to obtain granule-based enhanced biological phosphorus removal ( EBPR)
system. The results showed that the granule growth rate was obviously increased as the proportion of propionate in the mixed carbon
sources increased. After operating for 90 d, the volume average particle diameters of the mature granules were 550. 64 pum, 599. 41
pwm, 642.38 wm, 680.99 wm and 745. 08 pm, and the sludge volume indexes ( SVI) of the mature granules were 30 mL-g~"', 40
mL-g™", 50 mL-g™", 60 mL-g™" and 75 mL-g~", in the treatment of 0% , 25% , 50% , 75% and 100% propionate in mixed carbon
sources, respectively. The phosphorus (P) removal performances of granule-based EBPR system cultivated with different carbon
sources showed significant differences under the same P-loading. It was about 0.78 mg-g™', 2.29 mg-g™", 2.96 mg-g™', 3.23
mg-g~" and 3.77 mg+g " of net P removed in the treatment of 0% , 25% , 50% , 75% and 100% propionate in mixed carbon sources,
respectively, which resulted in the phosphorus removal efficiencies were 31. 5% , 56.5% , 77. 4% , 85. 9% and 97. 0% , respectively.
Key words : enhanced biological phosphorus removal (EBPR) ; granular sludge; mixed carbon sources; propionate; acetate
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JKAR it F B A AE B R 4R 19 6 min PYEEZK
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A XF N — VG K A B RE A R R 4, T ST RS I
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JH R 10 mg- L' BI4E S ¢ COD/N/P 20
20/1.5/1.

®1 & SBREXFEARKEAERFT&RESHE(LL COD W)

Table 1 ~ Composition of the main carbon sources and their

concentrations in different SBR systems

SBR ]z R T iE R T
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25 200 600 25
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FRIE. (AR 5 o HA AR P R G — B0
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I Ab B R 8 PN B0 A B 0 s g 5 i, LR 7
DAL TR 52 4 TR AT IR A, 15 PR Uk 42 /N K 43
A5 R 0 SR FH B T R SO R A R A W AR R
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Fig. 1 Size evolution of granules from different SBR systems
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Fig. 2 Volume average particle diameter of mature granular

of different mixed carbon sources systems
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Table 2 Size arrange of mature granular from different SBR systems

SBR D (0.1)/pm D (0.5)/pm D (0.9)/pm
15 101. 911 516. 376 1 026. 500
25 124. 414 555.229 1118.015
35 133. 564 596. 906 1182.222
45 142. 462 634.918 1 250. 667
5% 182.976 700. 513 1331.248
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Fig. 3 Normal distribution of mature granular size of different
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BEREIH T — & M st TR 454611
(R R AR A A B, 1T UL 2R B ¥ e ik AU AL s
i, S e DU RE I — 20 2 . (R 4%
Ab PR ZR 45 2 ] SVI 22 S AR EE I S | T e e 4% s 7
IR URRL AR R /MBI AR — B 285 2 JE YEE B
ARG A BN AR K I R A% R /NI b B
AR 2250 (/& 1) . AR b, 45 I B A s 8 SVI L FF
e 225 AR IE1T 20 d J5,1 5 SBR IV #8715
Je SVI L F e %, [t 5 5 SBR X b #4575 I
SVI JFHAZHT T, 15 SBR[V #% Bk I 25 18 0
0% PNIR, 1 5 5 SBR N 100% N R, AT LAk I 4% 1
HHE TN R BT (5 BRI R Ge 15 e I A K = AR T B
T,

A RS —LiEfr (254 d)E),2 5.3
55 4 %5 SBR RN A A5 U8 SVIAE I 4R 12 87 X
53, FERIUIRA IR N R T o5 0T 53 B 1)
J N wTE e SVI AR R 2R is T4 3 M1,
& RGUORLTG VR AE K AFRE LR B, T 45 R 48
158 SVI L4 B 4ERFA I R . I A IR A i
TR TR BT 5 R A80C 0% . 25% . 50% | 75% I
100% W 24575 1¢ SVI 8507 BIFEE7E 30, 40, 50,
60 M 75 mL-g ' i Ay

AR PG ST SR N TR IR 5 2 Rk

80

<+ 15(0%HR)

7 28(25% P ER)
70 L © 3ISG0%HERE
& 48(75% R
< 5E(100% 7 B

60

L

SVI/mL-g™!

=

30

20

0 15 30 45 60 75 90
d
4 7T[E SBR RAZZETiR SVI AL
Fig. 4  SVI profiles of sludge from different SBR systems
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2.3 IREWRIRSA RGERBERE R R

KEE AT R P A AL AR SRR (P) FE Bl I
B 5 7. ol LU, ZE A A ) P4k 37 404 (10
mg- L™ A7) T A EBRIE A R 1 BURL AL EBPR
RERBERCRZ ) 7 A T B P 22 5. YA
I T i R A B, IR IR BT o o BRI
(<50% ) W) 2 GEBR W R PEAR R BLHY 1 A [W] 72 58 1Y
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Fig. 5 Profiles of phosphorus concentrations at different mixed carbon sources conditions
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