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Effect of phosphorus deficiency stress on aerobic sludge granulation system

GUO Shuo™, GAO Da-wen™, LIU Lin? LIU Chao-xiang*, HUANG Ling-ho?

(1.School of Forestry, Northeast Forestry University, Harbin 150040, China; 2.Institute of Urban Environment, Chinese Academy of Sciences,
Xiamen 361021, China; 3.The Ltd of Xiamen Steve Ecotechnology, Xiamen 361000, China)

Abstract: In order to evaluate the effect of phosphorus residues from phosphorus recycle system outlet on further biological nitrogen removal
system, this study focused on the influence of phosphorus deficiency on aerobic granular system ( Sequencing Batch Reactor ) operation effi—
ciency and stability, by using livestock slurries as influent. During the stable system of the aerobic granular system, the results showed that
the ratio of MLVSS/MLSS under the conditions of deficient phosphorus and sufficient phosphorus in influent are 94%+4% and 92%=+2%, it
indicated that microorganisms in these two system had good biological activity. However, phosphorus deficiency may result in low stability of
microorganism aggregation, The Zeta potential is(-7.37+1.23) mV with the phosphorus sufficient reactor and(-10.5+1.27) mV with the
phosphorus deficient reactor. In addition, the specific removal rates of ammonia and COD in phosphorus deficient reactor and sufficient
phosphorus reactor are(110.03+0.48) mg NH;-N-g* VSS-c™ and(132.23+0.31) mg NH;-N-g™ VSS-c™, 117.64+0.08 mg COD-g™ VSS-
c™and 150.43+0.13 mg COD-g™ VSS-c™, respectively, it indicates that granular system had high removal rate of organic matter and nitro—
gen under phosphorus sufficient situation. Therefore, during the process of livestock slurries treatment utilizing aerobic granular sludge tech—
nology, optimization settings of chemical phosphorus removal should take the influence of outlet concentration of phosphorus on subsequent
stability of biological treatment into consideration, making sure the removal efficiency of organic matter and nitrogen and stability of system
by utilizing integration process.

Keywords: sequencing batch reactor; aerobic granular sludge; livestock; slurries; phosphorus
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Table 1 The physical characteristics of aerobic granular
sludge in two reactors
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Figure 1 Size distribution of aerobic granular sludge in two reactors

FEAE 3000 mg- L, FLA MG S I # AT < 26 S iz
TIEE 1~7 d,R1 Fl R2 [ 75 I8 ¥k J& 43 1] S (3248«
140.5) mg- L™ f1(3207+183.21) mg- L, 76 2 i #eis 1
(55 7~45 d,R1 F1 R2 (1475 Je ik 5 4351 A (3 882.5+
367.39) mg- L f1(4 185.7+645.45 ) mg- L 7E 5 I #8127 T
()25 45~70 d,R1 F1 R2 (75U B 430l R (4 653.92+
237.61) mg-L™ f1(5 599.23+279.58) mg-L™; 7£ J% i
s TR E M BL A 70~75 d,R1 A1 R2 75 e vk
4354 (5 314.33+63.11) mg- L™ F1(6 272.67+72.17)
mg-L?, 2 R1 Al R2 P4 N gk 275 Ve ik 1
AR, 4351k 5365 .6356 mg- L™,

WA R, KB RRE R LA T,
TR 5 e K Bt FL R et . A3 B RA
TGRSR AE M AL A B B B AR A=)
HRREEE R, el KRR S IR2 R,
YRS AR TR, AR PITE ShAE JTHERR , R E R
YIS e AR TR R R B M, T
R1 RG kB R b= EE G BT 352 2
ERS AR KB R & AR, S BTG
STy
2.3 BRREERTLYERIIZN
2.3.1 WERWRIE 25X COD LFRiysZm

COD {EBRIE B AN 3 FiR, ] LI Hi,COD #y
FBRRBE A A AR LT AEfk, 1E/K COD AP35k
J& 4 600 mg- L™, RN Tl B, R1 AT R2 19°F-34
H 7k COD ¥ i 43 3124 156.25 mg - L~ #1128.86 mg -
L, R1 F1 R2 % COD f1°F- 35 4 5 245 1 4y 75.6% Fil
79.78%. H UL AT, ZESF/K 28 78 AT LT COD 11y
FBRACRZEM T KB R = .

LA P IR E N E R SRR
g5 e G K R R] A SE g COD 2 AN IR



2R, S R i 2 XS TR R AL R G T E S 2205
7000p 65007

) 6500;* -i_j:}.;i:j:.;'g:: 6000?:-

Ly 6000 - _ 5500

é“ 5500;- iﬂ 5000;;

g 50001 5 4500}

; jzgg, é 4ooo:+

= 35002» A 3500?
30005- "L"E' sooor B

i} fa)/d

4+ R1

2500I.....6 ......... i.(.).........za.d ....... E;Jb. ........ 4. ..........5].0. ....... éa.o. ........ %. 6........810
I} /d
4+ R2

B 2 R1 0 R2 dhF SB iR iR ER L
Figure 2 The MLSS and MLVSS of aerobic granular sludge in two reactors
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Figure 3 The removal of COD in two reactors
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Figure 5 The removal of phosphate in two reactors
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