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(mg-L") (mg-L7")
MgSO0, -7H,0 5.07 ZnS0, -TH,0 0.44
FeSO, -7H,0 2.49 CaS0, -2H,0 0.43
Na, MoO, -2H,0 1.26 CoCl, -6H,0 0.41
MnSO, -4H,0 0.31 CuS0, -5H,0 0.25
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TRAW, B FRUEE 3 Wa, e HB 7 B R & i
my UG IR KR LAFR R 2 (1 —m,/my) x100%
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FINO, -N LR BRI E . A YRR S AT
Hlumina 2% & A Miseq PE300 & #:4 70052007 ( I
g 2T W B 2R A BRA ], L ) |
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BAEV NG B ALY AT, Rs 1 Rp Hi7K L
SEAR K I #] NH, -N AT NO, -N, i NO; -N ¥4 5%
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T Rp(32.9 4.7 mg/L) , LR S A I H D H
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B RE M VE UL IE I AR 5 —" 2 Rs Ml Rp &
SEWrBOG YR EPS th PN 1 PS & &K 7 Fin, H
7 AL, Rs A48 80KE V5 U EPS H PS 1PN (1% &
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2.4 WEYMBEENEL

ik 16SrDNA K Y Tlumina Miseq 7o 18 25 1)
J FeA 53 BT IR K PP s i A5 A8 DL R UL ZS A AL %
AR F 5 B Z AR . Rs A1 Rp Wit
o ZHMERBILE 2, HA, Chao FI ACE 4883
A& B, Shannon 1 Simpson 5§ £ R /R £ Y)
ZFEME, Coverage FRRAE M S ESOEB 35K, 32
Al LLE i, Rs Ml Rp A=W 19 Coverage 1H 3K
0. 999 , U W 2 /N il B 0 8 B2 RE A8 AR e b S WA
i TP W SE PR L. Rs HUZE Y Chao
ACE ,Shannon #1 Simpson FRENT Rp, 1, B S50k
SA VA 7> F B 5 B Z RS

%2 Rs# Rp HiEY o« SHIEIRE

FEfh Shannon  Simpson ACE Chao Coverage
Rs 2.74 0.84 292.7 292.0 0.999
Rp 3.43 0.90 350. 1 340. 8 0.999

AN 532K 408 Rs A Rp Hh dC2E Wi v 245
e 8 fizs, 1153 28KF4R (B8 (a)) BIR,
Rs "k A ¥ R B2 4E TP 7E Proteobacteria . Actinobacte-
ria . Bacteroidetes 1 Saccharibacteria [ ], 8 %} 3 B 43
BR 33.6% \35. 8% \22. 0% F1 7.3% , B AHX = B
1 98.7% . Rp "4 LA Proteobacteria (75.3% )
M E, HAXTFEFEH Rs & —1%, U6 B Proteobacteria

A3 55 T BT B G A BORL 25 A HLY R B 9, T Veerru-
comicrobia ( 3.6% )., FBP (2.5% ). Acidobacteria
(2.3% ) I Chloroflexi( 1. 2% ) (s A& Wy A = i
W14 =5 T Rs, BB JLAN 1T o A R0 A Ut AR G T 3
RS A ML R R

N IKF-(EL8 (b)) 73 Hri s, Rs A4
FE K Actinobacteria ( 35. 8% ) , H: X j& Alphapro-
teobacteria ( 24. 6% ) #1 Flavobacteriia ( 15.3% ) , T
Rp H A4 9 3 %Lk Alphaproteobacteria ( 30. 9% ) ,
Gammaproteobacteria ( 28. 2% ) Fll Deltaproteobacteria
(10.3%). 5 Rs "PRUEYHIXTFBEAR L, Rp
Gammaproteobacteria # X £ & & & T 23.5%,
Deltaproteobacteria A X} = & #£ & 10% , Alphapro-
teobacteriade FHX} 3 JE HE 15 6. 3% , 1Ml Actinobacteria |
Flavobacteriia I Sphingobacteriia AH %} = J& [ Ik
34% 11.3% F 4% , 7T W24 53 2K F T, Gamma-
proteobacteria Sl 4 ¥ 51 e A A5 3 10 UKL A A LA 4
I ¥ 55, HD YR 2 Deltaproteobacteria #1 Alphapro-
teobacteria , Alphaproteobacteria f#{f: #/7E Rs Fl Rp H
AFOT = B A v, Ul A ] s A A ORE S A PILEH 43
FRERREAC I A= fF , T Actinobacteria . Flavobacteriia £H1
Sphingobacteriia {4 %) W 51 3& & 7] i 2545 HIL4H 53
B8 HAR T S8 BoR s e T

J& 532K 8 () iz, Rs 1 Rp K2 i Hh
WEMRER ST B AN, Rs b RERUA YR N
Micropruina (34. 2% ) #1 Flavobacterium (14.5% ) , 7]
I A R B B A W B A B A BLD , Micropruina
AE7E 0 P o B0 S i e oy e 4, HH AR K52
AT AEYREHEE A BT BRI R AR
E . Flavobacterium =B /K A0 , /& TB i 4 ok
TR E R AEY ™, 0 Rp P e ) =2k
Pseudofulvimonas ( 25. 5% ) . Rhodobacter (12. 4% ) Fl
Nannocystis (7.3% ) . Pseudofulvimonas B& W% [ fift JE
WS A ALY HETTAE Rp v B 4 80k B
HEWIE . Nannocystis AN BE R fift HOBE FSURE | 1 7] LA
FIFHVER 77 A= B BEW T . Rhodobacter Hft B
S o2 o i EC e o AW ) A O (£ e SN U s
G FBE IE B2 3R A A KPR ORI T 0RL S T
e,

Bt —2 @525 Rs A1 Rp 2 AL TR
B PRER SE AL R RIS 4544 (K1 8 (d) ), Nitosomonas
J& Rs H1 Rp H 2 s E A0, HARXS S 53000
0.066% A1 0.074% . WAk, Rp Hidk & A D Ni-
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The Effect of Particulate Organic Matter on the Characteristics
of Aerobic Granular Sludge

YIN Yunjun', ZHANG Mingyang®, YANG Xu*, WANG Lu’
(1. China ENFI Engineering Corporation, Beijing 100038, China;
2. Ganzhou ENFI Environmental Energy Co. , Ltd. , Ganzhou 341100, China;
3. Development Research Center of the Ministry of Water Resources, Beijing 100038, China)

Abstract: To explore the effect of particulate organic matter (POM) on the characteristics of aerobic
granular sludge (AGS) , two sequencing batch reactors( Rs and Rp) with soluble organic matter and POM
influent were established. AGS variations in its treatment performance, physicochemical characteristics,
and microbial community were investigated. The results showed that the effluent concentrations of COD
and NO; -N in the Rp reactor were higher than those in Rs reactor. which were 35. 5 and 32. 9 mg/L, re-
spectively. Typical AGS did not form in Rp, and its sludge exhibited inferior settling ability and mechani-
cal strength, with a sludge volume index (SVI) of 36. 5 mL./g and an integrity coefficient of 95.4% . In
contrast, well-structured AGS was successfully developed in Rs. The presence of POM stimulated the se-
cretion of extracellular polymeric substances (EPS). The contents of polysaccharide (PS) and protein
(PN) in EPS were 3. 2 times and 2. 1 times higher in Rp than those in Rs, respectively. Moreover, the
PN/PS ratio decreased from 2. 1 in Rs to 1.4 in Rp, which adversely affected AGS formation. Microbial
community analysis revealed that the dominant genera in Rp were Pseudofulvimonas, Rhodobacter, and
Nannocystis , whereas Micropruina and Flavobacterium were predominant in Rs.. The specific bacterial
genera in Rp failed to aggregate effectively into granular structures. These findings offer theoretical in-
sights for the cultivation and stable maintenance of AGS.

Key words: particulate organic matter; aerobic granular sludge; extracellular polymeric substances; mi-

crobial community; biological wastewater treatment; organic components



