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Structural characteristics of different enhanced aerobic granules
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Abstract ; Polyaluminum chloride (PAC), microbial flocculant (MBF) and granular activated carbon (GAC)
could accelerate the formation of aerobic granular sludge and enhance structural stability. The result of
scanning electron microscopy (SEM) showed that the external structure of aerobic granular sludge in
control group and MBF group was reticulate and loose, while the PAC group and the GAC group had
denser surface structure. And fluorescence in situ staining of extracellular polymers (EPS) showed that the
distribution of protein and B-polysaccharide in the main structural components of EPS were the same
between the control group and MBF group, which were evenly distributed. The formation mechanism of
these two groups consisted to the “EPS hypothesis”. PAC-enhanced particles formed a “double-layer
structure of protein shell-beta-polysaccharide core”. In GAC group, high-density proteins encapsulated
granular activated carbon. The formation mechanism of these two groups was more in line with the “crystal

nucleus hypothesis”. Besides, PAC, MBF and GAC all significantly improved the hydraulic shear

W #5 B #5:2018-12-06
HEeWH: BEREARBSFIESE(51779020) ; FH FK ERBHE L W (20152X07319-001)
YEF BN RAEF (1995- ), B, 2N FLF S PO TS T BF 5T, E-mail . liangzixuan@cqu. edu. cn,
farsg GAAEIEE) . 5 88 4 4E 2 If , E-mail: heqiang@ cqu. edu. cn,
Received:2018-12-06
Foundation item: National Natural Science Foundation of China (No. 51779020); National Science and Technology Major
Project (No. 2015ZX07319-001).
Author brief: Liang Zixuan (1995- ), main research interest: aerobic granular sludge, E-mail: liangzixuan@cqu. edu. cn.

He Qiang(corresponding author), professor, doctorial supervisor, E-mail: heqiang@ cqu. edu. cn.



168 R RC N A 4

FOROP E

% 41 %

resistance of aerobic granular sludge. The capacity of anti-hydrolase resistance was PAC group > GAC

group—>MBF group>control group.

Keywords: aerobic granular sludge; polyaluminium chloride; microbial flocculant; granular activated

carbon; structural integrity
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K iE K K Bk (B FF) 2500 mg Z R 48, 153 mg
NH,CI, 35 mg KH,PO,, 30 mg CaCl,, 20 mg
MgCl, .10 mg FeSO, .1 mL B ITREW] . i Ic
ZRW (BT 4y 0.05 g H,BO, 0. 05 g ZnCl, .
0.03 g CuCl,,0. 05 g MnSO, « H,O « (NH,);.
0.05 g Mo; O, + 4H,0.,0. 05 g AlCl;,0. 05 g CoCl, *
6H,0.0.05 g NiCl, ,

1.2 PAC.MBF.GAC WA=

AR 52 56 1Y) H 4 SC g A5 R 5 A X 2 % X
BREOS B E T PACMBF L GAC 3 il 58 571 (0 B £
By =,

DT 30% (w/w) i) PAC #551 it & 1 33. 33
g/L By PAC %W, B F S 2E K if [] 25 4% i 50 mL
PAC YW .45 d JG & 1E#m .,

2)MBF £ B [ Fir ik 15 K 2k 31T /9 e 47 75 U8, 48
BUS ¥ ¥ TSS=10 g/L (¥ 4575 Y8 7E — 20 °C Fl
37 CHM T RE VR 3 UK CBRLYR Y TR BX Al A 14 4 FH
BRI 12 h) o S8R5 4% 100 mL IR A W A7~
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Fig. 1 Optical microscopic observation of four different

aerobic granular sludges and surface structure

observed by SEM
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Fig. 2 The distribution of EPS main components of the four

kinds of aerobic granular sludge
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Fig. 3 Dissolved oxygen distribution of four aerobic granular

sludges with a gradient of 40 pm

i g, FLoAT A8 & R S Wi . PAC 4L
GAC 1 I X AL 50 ~100 pm, 22 B 3 9 28 0k:
SERECE  HUE YRR WA R KRR R AT LT AN A
i, S UE KRS WEE W ETIAR Y SEM 255 F i, %t
HEZH 1 MBF 20 (%) 3% TR1 A7 78 IR 25 4 I A3 T DA ) [l
W T PAC 2T GAC 21 52 T 5 B 175 i 20 1

DO P #AE Ak - DA 11 %5 A 4807 #E 3R R 19 DT
CIFSIRR SR TR TR i DN e i /N <
A PAC 41 >GAC 241> MBF 4 > 41, {4
PR R B A PAC HAMNZ 45 HE GAC 4LHi s
AN EREE R PAC NS . 454 EPS L@
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Fofr e S0 UK 15 06 ) S5 AR R B o FR 4 0 5 L U
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Oy ) R o K B R OB 1Cs (1) 3T K fit B R B
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Table 1  Integrity coefficients ICs (relative shear strength) of
four different aerobic granular sludges
B o RORisE| PAC MBF GAC
1Cs 92. 40 98. 62 96. 48 98.55
R 0.45 0.65 1.33 0.94

K 1RW 4 Pl SUBORLTS P K 32K 185 40

1 HE 71 DA B 554K K PAC 41 ~GAC 41 > MBF
>R, ICs Ay 25 R KW, J0i 2 $5 I 28 5E 7
R AR Y I, FB e . B T 4 Uk TS U8 Y B B
SEFE ., Hoa . BT PAC Al GAC fE W 35 2028 4 42 5
KLY5 e i 1 2% T 24540, 45 3R R A W B L HEA
PNECE A EE T MBF 8 RE $ T B0RHEHT K J) v
Wl RE T . SEBRIZ AT, AT BE T 4R AR PR R R
SRR A S K R OR DU i — A5 A5 SN g P
SANIEY ROKZE R BN, B 26 3 UL 15 V8 fif
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A A5 K ) A AN T R
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Fig. 4 Relative anti hydrolysis resistance AHCs
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