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E . BUREZ A EGSB [ as kLIS g, ARIRRLAZGH 43 R1(0.5 ~1.4 mm) | R2(1.4 ~2.8 mm) Fl R3( >2.8 mm)iX
34l BECRFHRAR R AEAMTRISIR EPS, 24T EPS Rk K H N R AR A BERZ MR R, bERAZ AL
BTG IRRARAIBEIN, PS S8R/ T(10.69 £0.11) ~ (12.28 £0.15) mg-g~' Z[], i PN % M (56. 88 0. 86) mg-g " 1 i 2
(98.59 £2.10) mg-g~', H PN/PS ]\ 5.32 4255 9. 05. NIRPRAR IR E A A AL UKL 5 8 EPS Eﬁ‘a&l&ziﬁ%%éﬂéa%ﬂ
[F). Bl ORGSR AR R, R A5 o SR E/ (B-TE + TEHLAG I ) (H AN 0. 60 BT FEARE] 0. 43, XA RILA FF15
TRMBKMEMN L. FE RS RRAR K, 15IREmE KT 54. 2% 155 63. 1%, Zeta FAALH - 41.2 mV ¥ %
=31.5 mV, B Y 58 A0 2% T E fa 1S R R F ORISR R . TRAEE LIRS U2 EPS 1T LIYE5E V5 e s K M A2 =
Zeta HLfV, EPS (%) PN RH#EEHEIEH.

KA KA E AL (ANAMMOX) 5 f0kii5 16 ; MM AW (EPS) ; Rifs; RMifetE

RESHES: X703 XEERIRAE: A XEHS: 0250-3301(2019)05-2341-08 DOI; 10.13227/j.hjkx. 201809149
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Extracellular Polymeric Substances of ANAMMOX -Granular Sludge and Its

i A

Effects on Sludge Surface Characferlstlcs [ a s

YANG Ming-ming, LIU Zi-han, ZHOU Yang, QI Jing, ZHAO Fan, GUO Jing“' song , FANG Fang” l

(School of Urban Constructlon and Envirogmeftal Englneermg,_Chongqlng University;, Chongqlng 400045 China)

Abstract; The anaeroblc ammonium oxldatlon(ANj},MMOX) granular sludge in lhe EGSB reactor” was divided into three groups J
dLLOI‘leg to pdmde slze which were Rl (0454174 mm) R2 (1.4-2.8 mm) #and R3 | (>2.8 mm). Extraceflular polymer}c’
substances (EPS) of dlfferent sizes from ANAMMOX Uranular Q,ludge were extracted a’l‘d the EPS: qharacterlstlm and their'influence on
the sutface chdtacteristics of ANAMMOX dggregaies weré analyzéd. With the incredsed particle size off ANAMMOX granular shnige
the PS content was between (10.69 +0.11)(12. 284 0,15) mg-g7', while the PN content increased from (56. 88 +0. 86) mg-g ™'
to (93 59 . 10) mg-g~ ks=and PN/PS increased from 532 109..05. The EPS functional groups and the content of three-dimensional
fluorescent compd'flents of 'different size ANAMMOX granular sludge were different. As the granular sludge size increased, the value of
a-helix/ (B-sheet + “random coil) gradually decreased from 0. 60 to 0. 43, which is beneficial to the hydrophobicity expression of the
sludge. /Due to the increased particle size of the granular sludge, the hydrophobicity of the sludge surface increased from 54.2% to
63.1% , and the Zeta potential increased from —41.2 mV to —31.5 mV. The increased hydrophobicity and surface charge are
beneficial to the formation of sludge aggregates. EPS can enhance ANAMMOX sludge hydrophobicity and increase Zeta potential. The
presence of PN in EPS is essential to this process.

Key words: anaerobic ammonium oxidation( ANAMMOX) ; granular sludge; extracellular polymeric substances ( EPS) ; particle size;

surface characteristics
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KR (D) s Je sk B,
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T, Dy METFIRAE 546 nm PR AL FITROGIE.
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2.1 e tERE KBRS IR RIE

IR A AL EGSB | iz 17 4 200 d,
WU BB PR R R . UKL TS YR BRURE B B, s g A
NH, -N, NO, -NF1 TN [¥)F-34 55 235351 K 94. 3%
+1.2% . 97.5% +1.7% M 87.2% +2.1%.

ANTAPREAR PR AR S R AR 5 e IR e B ks e
KA AT A 1 7R, B A Hh ORE T e SF- R A%
J2.71 mm. 99% LA L (0 0k 15 e ki A2 K F 0.5
mm, L 2.5 ~3 mm KRG oL, BEERAR
(B AU/, AT 5 e Y B e 340 S B T 0 2 1)
s R AT KB IS5 A

WE 1(a) ~1(c) fimn, RERAMTRIG
TEARFRI | & 0 AR, Bt h < gkar | 254
Bt BERE A A AL IURLIE Je R AR I A, IR
AR Y BREL O R E ORI I, X 5 IR
AEAH ML AR R a2
2.2 JRERESATRIGIE EPS 4153 K & 2 Hr

EPS 78RR & E AR5 Ve it 72 vp A &

.1
nm-min .
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A F ig-. 1 Photographs with different particle sizes and particle size distribution of ANAMMOX granular sludge

5. AERAE DR A A BBk T5 8 EPS & BNk
1 i,

®1 TRAHERESSMUMUTIE EPS ENREE
Table 1 EPS composition and content of ANAMMOX granular sludge with different particle sizes

AR PN

PS (PN +PS)

5 Jam Jmgeg! Jmgeg! gy PN/PS
R1 0.5~1.4 56.88 +0. 86 10. 69 +0. 11 67.57+0.97 5.32
R1 1.4~2.8 80.75 +1.31 12.28 +0.15 93.02 £1.46 6. 98
R3 >2.8 98.59 2. 10 10.89 =0. 10 109. 48 +2.20 9.05

FER 1 AT, PN 2R A 2 AL Bk 15 Y EPS
R FERSY, 5 EPS & (LB g VSS 1) EPS
S, TR #84% LLE, X SRR 155
IR SE 25 SRS AR LY. Bt DR 4R 2 SR A R TS e
RGPS Fri LA R, /7 (10.69 +
0.11) ~(12.28 0. 15) mg-g ™' Z[a], i PN & M
(56.88 + 0.86) mg-g ' M%) (98.59 +2.10)
mg-g~', EPS B (68.05 £0.97) mg-g ™' i
(94.26 +2.20) mg-g~', PN/PS M 5.32 #£7 %
9. 05.

MEERATHL, EPS (1) F 2 5 R A A ALkl
TRRLAR RN IEAHOCOC R, X R R TS
PRSI IE L2 EPS. SCHR[ 14, 21 145, 20
EPS 7t A ] T DR AR 22 S A TR 20 i 1] 1% B AR 2R 4 S
YHMIAS . BEE RSB, PN & & H PN/PS 4
R, X R P BT PR AR A A UKL TS U8 TR A L
SRR E CEAE . Yan 252030 TR R KA I
AR5 e EPS A I BT 24l i, &I T 4
FIRLAEE. PS B ToR/KMEY L, PN JE T oKD
Jo, PR S 5 R AR e R ¥ e Y 2 T 6



2344 2D 53

B 40 %

IRPES) 35 e S T K P A R i 2 B AR AR TR AL 1
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(49 RE X B 7K P, DT AR PR AR A AR AR TS B Y
RE.
2.3 RIE AR AT
2.3.1 ZI4MGiE

ZLAMETE T FAE IR AR 2= E AL WOk 5 U8 EPS B
AE A ARIE , A [RDRE AR IR R R B AL B0 I5 U8 EPS
LEAMEIE I 2 (a) FFoR. £LAM6IE T, W KR
3278 em ' ARAYHESH EEACK O—H MRS,
2961 em MR EF LR A WL M EZHE T
C—H MRS, 1636 cm ™' T K 8 14 5 Bk e
I 9 C =0 M4idRzh™>", 1562 cm ™' Fhiz MlElz I
f) N—H 2B IE4R30 ) 1454 cm ' BT F 8 M EH
JEZE P C—OH | CH, | CH, ZBJEHR3h | 1340
em " Ab FEARER T ML A L) C—O0 fl C—H

—1

R2

(a) R3

e I 455| 0%
3276 3 1042
d 1 63105691 399

2967 1 455/52

2 1635 08:
3277 £33, 9831 045

ZERsh" | 1243 om " Ab R (B BERE I Ak C—
N HZEREN |, 1076 om ™ Bl 20K LW
HC—O0—C MRS, 1045 cm ™" BFIT AL (4R
SRR TR AL B R B R A AF e 4
AMETE I EE R R T R E L WUk U6 EPS
FETERR T, 20 B h.

Bt 5 TR e okr AR K, 1636, 1563 Fl1 454
em b A I DA R FE TR TR R, R I BTG 1 Y
C =0 45 IR3h . BEiZ 1 1 N—H 25 B4R 3h fiL i B
i4sM ey C—OH, CH, . CH, ZIEIRahHg s, X
sk 5 EPS H PN 19 & w24 AH— 3. 11 076
em ™ FI1 045 em ™" Ab I G 5 A TN, R BHRE
T C—0—C &it, ik | BERY N & it
B 2 R TS Y RAR B BE RTTIR /], IxX S 2 SR WA
[ A2 IR R SR UL TS . EPS v BB 5 B

A, =V

(b) R1(0.5~1.4 mm)

] L L ] L
4000 3500 3000 2500 2000 1500 1000 500

L ] ] 1 ] 1
1 600 1620 1 640 1 660 1 680 1700

(©) R2 (1.4-2.8 mm)

(d) R3 (2.8 mm)

1 600 1 620 1 640 1 660 1 680 1 700
i F/em™!

L 1 1 1 L 1
1 600 1 620 1 640 1 660 1 680 1 700
it #r/em™!

B2 AENEZERESELTHITIE EPS LLIEREAR_FEN T IE
Fig. 2 Infrared spectrum and peaking diagram of protein secondary structure of EPS in ANAMMOX granular sludge with different particle sizes

EPS 5 A AU R 3 R )
ARG LE M APERE ), MG mEE 1 X
BUE O T AR R AR P Sk —
AT AN RPRAR IR R SE AL UL TS )2 EPS 2 1 5t
TREERAIR], RLLAMDCIE IR T XA T o i
AR, HR AR T Ik BEA BAT B R A5 9 X
P 2R A T RS T I IR TR 2 R,
HEHPR RIS AN SRR 2 Pk, 4R

B PR 4R G2 A AL UKL 5 U8 EPS Bk 1 rh & A A 4%
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1659 em ™) FRF-AT B-91 B/ A 4%E (1695 ~ 1680
em™ )X S FPAE R R EEH, TR (1645 ~
1640 em ™) FEZRTEA K. B-ITERRAARA
AEURIA5 6 EPS o B 2R A i i,
T SRR RIS SR 40% .
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Fig. 3 Three-dimensional fluorescence spectrum of EPS

in ANAMMOX granular sludge with different particle sizes
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