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Pilot on Continuous Flow Aerobic Granular Sludge Technology for Treatment of Domestic
Wastewater

HONG Meng', LIU Suting', ZHANG Jing’, LIU Ruiyang”* , ZHANG Kaiyuan’

(1. Cangzhou Water Supply and Drainage Group Co. , Lid. , Cangzhou 061000, China;

2. Hebei Consiruction Investment Water Investment Co. , Lid. , Shijiazhuang 050050, China;

3. Beijing Huayide Environmental Technology Co. , Lid. , Beijing 100190, China)

Abstract In order to promote the engineering application of continuous flow aerobic granular sludge (AGS) , a pilot test on AGS was
carried out in a WWTP in Hebei Province, the average water treatment volume was 1 743 m’/d, and the hydraulic retention time
(HRT) was 10.80 h. The results showed that; after 2 months of operation, the aerobic sludge (AS) could successfully form the AGS
with dense structure, yellow brown, smooth surface and good settling performance. AGS could produce more protein ( PN) and
polysaccharides (PS) during its granulation process, PN/PS increased from 3.59 to 6.88, PN played an important role in sludge
granulation process. At the same time, the average removal rates of COD., TN and ammonia nitrogen of the AGS system were
89.70% , 86.0% and 98.42% , respectively, which reflected good impact resistance and nitrogen removal efficiency.

Keywords continuous flow aerobic granular sludge biological denitrification domestic wastewater pilot test
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A (UOSB) #lA —Uith 1Y 3% 229 & 48 ( UOSB-
ST) , TERMASARTRE M 0. 31 em/s B}, 38 1o Jite i i
PEAE TR AT DA S B 2005 T 1 4 R R b &
AR SR A XS A R AL AGS, 4
AR AL (C/N) B9 SE bR A2 36 15 7K, RO 8 %F COD |
TN F1 TP EFRZ5: MM 76. 34% 51. 23% 1 53. 70%
SR, S AGS MY FE K AR B 7 S e = B B
Z RN AU K HATAE PR ¥ 1 S0 AGS 1 H
TSR 77 S R WL ARG, AE TR B AT TR
71 A

AW A SR TG V5 Kb ) ik i
Mo SRFHESE AGS T2, P e SL K & T,
WORLIE B AT A7, DL & AGS FE 7K B 3, /K & ol
HEHER T WRGRGEN, WS AGS £ TR I
4 107 FH B LB S e S 4
1 #welEAE
1.1 i TREER

S 025778 Ly SeTT | < MA B AR LS i Ay B S

FRFET- 22 AAO, K 145 B B TE] (HRT) 4 17.72 h,
A= it EEEFBR COD, TN ZUAL, BRI A o 2210 22 5k
DUUERLSE R, H /K HEBOR AT AL 2 (R IE s iz
ARIIK TS Y HE AR ) (DB 13/2797—2018) H1
Xof A A ) DX R ) A DG K

AR i T RE A A 0 b P o S 3 st 2 i s 1y
i EATIELEI AGS ¥i e, RNVt A FUR 780 m’
PIRbPRIK B 1 743 m’/d ,HRT 4 10.8 h, Hik T
FERERNIT IR R 1% 7K ) T AAO A= Wit 7 A 22 4R35
V5V, ISR TR B (MLSS) Ky 3~4 g/L, i5 IR AR
F8HL(sludge volume index, SVI) A 100~ 150 mL/g,

AT AKAL BRI 975 K 2 B DA T S KN
I, FEEX NS Tolkis K, BOD,/COD, 2 0.5, H
HEAR K T B e Bl R o SEBRiE KoK JBvke B T S5k
mFE 1 PR, #K TN ¥R S, COD, /TN (A
2y 2. 81, KK B8 FAE C/N KRS . BRIE A
25% LR AN TR, BBk J5 COD../TN 1E 2.95 ~
5.89, F¥fE N 4. 11,

R TK)TSEBRBER KB KK B

Tab.1 Actual Influent and Design Effluent Water Quality of WWTP
i H COD,/(mg-L7") TR/ (mgL™) TN/ (mg-L™") COD,/TN BhwiR S COD, /TN
SRRk 78.4~280.8 26.1~81.0 36.2~90.0 2.17~3.73 2.95~5.89
bR KT EIE 191.3 58.7 68.6 2.81 4.11
Btk 40 2 15 - -

1.2 WS HmESAE

COD,, SR FHEE % R 41 T A 1 0 2, S AR R
FIRF OB BEvE TN SR FH B R A1 4 Ak — 58 41y
SEGEE T MLSS 1 SVI 4% F bR 5 gl s o |
BT RE SR Folin— sk 7775 , 22 0 %2 R F 2K
By - B ER AL SR O O kL B X (1813320,
Beckman ) M 5E AGS FURIAR 70, R H AT T A%
5% (SEM,SU8010, Hitachi ) 43 HT AGS FEM &5 ,
2 #BRE5ITR
2.1 SiRBAH RS

G AGS 1€ XL, — A Ry i e ki KT 200
wm ARSI ZRTE TN S 2RISR
HIEL , AGS 454y % | SVI FLAK, HoA I i 1Y IR
g3 SVI iy e WUki AL 10 B B AR b, — i
vt , AGS W5 IRAR TR 80N 15% ~30% ,SVI {H K
30~50 mL/g™*), WY G A T 2R 95 PR A9 SVI (100 ~
200 ml/g) ,

Hat s I R 4 22 K BT 2K, I 7 4 TR
R B WA, 20 RO XRG4 X, 428 1l SR X DO
FREHE N 0.2~1. 0 mg/L, -8 X DO i HkJE N
2.0 mg/L, R Ue Ri5 KT AAO A= 9ith Py 20k
W ET5 Y8, MLSS A 3 ~4 go/L, SVI {H A 100 ~ 150
mL/g, BLAR A0 W3 2 PR, 78 N #3817 3 F
o, MLSS SV H 15 Je SN W 25 B 15 e SO 235 #4)
ANWARAE  ASBIFSE MLSS SV Ffiz £ 7 a 28k an & 1
B, BRGR Ehia 1T 25 d, MLSS FeA WA i1, SVI
BEL A, B 25 d, R4S SVI K F] 80
ml/g; REEENIBATHS 25~45 d, SVI {1 A 3 s
%, FsE7E 60 ~80 ml/g, W5 I8 OB Wi ik
38 LR EE AR BT AR ¥ e B RLAR AT 4B, TS U T
Rif2 A 98. 1 wm, o ki 42 7E 100~ 200 pm fY
38. 60% , KiAE KT 200 wm )15 9. 78% , ki 5 e ki
REERTEREI, KRG 30iE1740~60 d )5,
SVI FFLEREAR, 7€ 50 mL/g L F ksl , 5 E N A H A
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FHSEHIFFE ) SVI FEAR—B ™ 15 A BT I TR
fig | ILIPRIAZAE 100 ~200 pm B 5 36. 59% , ki fz K
F 200 pm W &7 10. 92% , 3 B ik 1k HE 6] 35 )
10.92% , RS )5 5hi547 60~ 80 d J& , SVI FF L2 f#
I, B8 — A BARK Y, 7 50 ml/g B R ¥l 5
AT B 4f 19 DURE Tk AE , IE B R A2 7 100~ 200 wm
1 43. 60% , ki #2 K F 200 wm 1 7 15.27% , %L
/NF 100 wm B975U8 5 HE # b,

R2 AGS R
Tab.2 Granular Size Distribution of AGS

AL/ <100 pm 100~2oq pm =200 n
WUk UKL 5 L Ok  H
O(HEANZRT ) 96. 05% 3.28% 0. 64%
40 51.62% 38. 60% 9.78%
60 52.48% 36.59% 10.92%
80 41.43% 43. 60% 15.27%

BATWIRI R GE I AGS BT o5 HL R 214,
KAk He Bl fe ik 15.27%, B ARAS 5T # AR J50RE Ak
LA, I TS0 5628 35 T 7 2 N T e K /MR 95 1Y)
ORIk e AR A 52 A Ry 52 B AR 7 G i
I AEE SR T, I35 1 AGS, SE B

Btk , MiELET AGS 76 TR Ay FHEEAE T #5
SRR SR G SEE T T R — A T TRE N ) R
AL ) DA AL R T 23R T FRRIOR

B 1 RSN MLSS SVI ST )22 {k
Fig. 1 Changes of MLSS and SVI in the System

with Running Time
2.2 WMEHHDH
J T RS PR L AGS HIIE S ML, RS
Ja iz T 60 d, IR #F AR BTG Je A i O R
SEM #EAT WL, 25 A& 2 fr s, AGS 2 Rk 5 ¥ 46
o, RZIEERIE SifiBkr , R mHEH

B2 JEMIM(a)AGS I K (b)SEM Hi
Fig. 2 Photos of (a) Formed AGS and (b)SEM Photos

SEM #t— 25487 T A58 55 1 AGS /9 IO
JEAL, AT LA Y AGS S BB 4548, Ride 294 500
m A K UKL 2% T A R B AT IR B L 2200k
R BRIR B, Bl IR A 4 T A

ot 2 ,AGS W HE 15 ( protein, PN) 5%
B (polysaccharide, PS) i & i M FLAE X AGS BYIE
AR REEEH, AT T 2R5
Je S AGS Ht PN Fil PS 19 & i, o 8 g 200k 75
Jé,PN A1 PS By BTt 4305308 25.5 mg/g Fl1 7. 10
mg/g, & 3d 60 d iE 1T, PN FI PS 43l ik ) T
50. 08 mg/g 1 7. 41 mg/g, Al LUK AL i 72, PN
WREZ 1M PS #K %, L, PN X5 e ki ik

— 100 —

AR R HEEAEH

WORLS JRAETE B A R vp, 43 W K Y PN Sk
GRS TR ERE , $R S SRR E R AR RS
ZURI5 U8 PN/PS K 3.59, AGS H1 PN/PS J 6. 88,
Bl UL TE B, PN/PS 5 F TH#a 3, A ) T Wik:
TFIRINERE
2.3 SLMERERDW

A ST K A TE TG K, K& 1 743
m’/d,HRT 24 10. 80 h, SZRrifi/K R 45 B I ] A5 4k
M2l 3 fos , &G 0a shiafr 10 d 58 E inib
FHKHE 1800 m*/d, e KALBR/K 4 1 965 m'/d,
B/ HRT 49, 51 h, 7K 7K B3R 2405 12 HE bR E )
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FR, 157K B ) Bardenpho + % Bl K A= 9 B
i #% (MBBR) A 4t 45 A Bsf 6] 24 17. 72 b, 76 [ — 3k
KK BT il R S R U B G T4
1 1. 64 5, K] AGS T. LA R & TAL Gl 1
T AT LA MR 4 Jo 5= R IFR] 1 24 o

B3 itk & HRT 484k
Fig.3 Changes of Influent Quantity and HRT in Pilot Test

s IE T R T S TS B R RIS
ME 7K CODg, & A M TN #JE, COD,,
HE K RE R LB RN 4 froR, 386 0 a), 1 K
COD, 7K Jou 8 3l %8 K, o & ¥k & 7E 78. 4 ~ 280. 8
mg/L, -3k COD., ik E 20 191.3 mg/L,
Tk 5 5 52 PRtk K S 34 COD,, ik o 281. 8
mg/L, RGA5N45 d Jaik ATNZE, COD,, Wk KR
FERFAG, HEK BB R N 150 me/L 245, Al DL
tH,AGS XF COD,, A R4 19 L BRAA, Hi7K COD,
SERA R EE M 27 me/L, AR H K R R E R E
TE 40 mg/L LLF ik Bk 25K, P38 L BR N
89.70%

4 ik CoD,, kKR (L
Fig.4 Changes of Influent and Effluent COD, in Pilot Test

SR TN JE KM B RO R BRI E 5 FiR,
K AT e FE I B K, 26. 1~81.0 mg/L,
S K TR EE 2N 58,7 mg/L, ZeAb BRI | Hik
SRR ERELE 2 mg/L LAR 3 K & AU Rk
FER 0.89 mg/L, V-3 KBRFEH 98.42% , K W% &
X B R A B L BRSO, #EK TN T v B i
K, M 36.2~90. 0 mg/L, 443k K i B e E 24
h 68. 6 mg/L, BARVEK TN ¥ & i sl K, (HZH
KA AR, th A BT W B2 4 9. 13 mg/L,
) EERFEH 86. 0%,

& 6 AT, #EK COD., /TN SEX{E 2 2. 81, 4%
IS COD,,/TN 7E 2. 95~5. 89 SF-X{H K 4. 11,
)& FA% COD,./TN KR, ABFFEHEK TN 3 5
B3 B %y 86. 0%, & W B i 76 1 K A%
COD./TN Z1F T, AGS IRIHXT TN A 841 1 L BRak
AT T AR IR I 40 R 450 S & RO R 2 A

5 AR TN HE Kk R R B Al
Fig. 5 Changes of Influent and Effluent and Removal Rate of Ammonia Nitrogen and TN in Pilot Test
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T BE B4R Bt R A9 A A BRI5E, 161X 26 T RE TR 1Y 1k
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AAHC AT, R BE L AGS R 58 R AFHIT bl
RE U RO

6 iRtk cop,, /TN 41k

Fig. 6 Changes of Influent COD,,/TN in Pilot Test
3 Fig

(1) PR Sy oK B 250 R, e ph il 2
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