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Simulation-based Diagnosis and Optimization of Suspended Carrier Biofilm

Process
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Abstract; The operating problem of suspended carrier biofilm process in a municipal wastewater
treatment plant was simulated and diagnosed using BioWin software. The influence of dissolved oxygen
concentration, excess sludge discharge, reflux ratio and suspended carrier addition method was analyzed.
An optimized operation scheme of the effluent quality for meeting the first level B criteria was proposed,
and the full-scale verification tests were performed. The simulated results showed that the short sludge re-
tention time was the restrictive factor of not meeting the standard for the effluent ammonia nitrogen con-
centration. The priority order of parameter adjustment was the sludge discharge, reflux ratio, suspended
carrier addition method and dissolved oxygen. The full-scale verification results indicated that the effluent
ammonia nitrogen concentration could meet the standard by increasing dissolved oxygen and extending
sludge retention time.
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Fig. 1 Flow chart of bio-chemical treatment system
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Tab.1 Effect of AOB maximum specific growth rate on
simulation results
s B KA/ (mg - L71)
" COD SS |NH, -N| TN TP
0.65 28.8 5.6 14.48 19.3 0.6
0.625 28.9 5.6 16.4 20.2 0.6
0.6 28.9 5.6 17.4 20.7 0.6
0.58 28.9 5.6 17.86 | 20.9 0.6
0.56 28.8 5.6 18.69 | 21.2 0.6
0.55 28.9 5.6 18.91 21.4 0.6
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mg/L, F 15T HE I/ 1 500 m’/d (SRT =5. 52
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Tab.2 Simulation result in basic stage mg « L™
I H COD SS |NH, -N| TN TP
K 300 145 27 32 3.6
K 28.2 5.5 19.7 22.8 0.66

«24 .



www. watergasheat. com

Bk, 5 BT YR A BT L e ML i B kAL

£NE H3M

2 ZRE5I®E

VAR SRR BE T et SEORHA B 5 XA 2R I
AREBRBCRM T ZN Rl g e UL E SRR
AR 00 T Bt AOK B, B iz 17 75 sUFE
AR BT LRI ATE, 5K M T2 E AT
bR PR R CE R
2.1 BEBRERNFI

DAFEHEIRAS TS B0 LA, U2 <t 75 7
SR I (4% B DO YR 23 [/ — /K ) BT i 41
Tttt thACOK B R, 25 R W 3 Bk . B% DO
HPBERYTH R, K NHY = N BB iy 20. 25 mg/L [
% 4.56 mg/L,24 DO THE 4.5 mg/L J5 , ke i
REASINE] 20 B R

25} 120 000
~ NH;-N
T L #\:/:‘E .
<20 - 115000 7
g =
= 15f ¥
g {10000 <
z r
e . E=4
| 5000 =
Z.

0 : 0

1 2 3 4 5 6 7

DO/(mg-L™")

B3 BRBEKEMNIRKENIIG
Fig.3  Effect of DO concentration on effluent ammonia

nirogen concentration
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Fig.4  Variation of autotrophic bacteria and treatment effect
under different sludge discharges
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Fig.5 Treatment effect under different sludge return ratios
2.4 EBSEFXBIZM

TEAH R A £ B L 264 T, OB 2 e 7 Kt 42
ARG R AR ROR o AR ORI B BEIE HE (25% )
AARRITEOLT 4% B = A7 AT 500 F R
PO VR 27 170 37 DL K 3% 47 B 2, LA O
ARl AEICEL A 1 s 1o BLUEE R ANIE 6 Pros , 12 5
PR EOKF T 50 3 FhBeie 7 30 T Ik B e A Y
BAREERR, X ULYIEF BUR I MR S, RGN
MACRCR BT . HARRIA M S8 26T, LR HEIE T
Bav<iof /v 0 L T2

25t Erd |
—~ ~ it 2
Loool - H R 3
i
=
w15
®
®
w 10

5 1 ' 1 1
1 2 3 4 5

DO/(mg-L™)

Eb6 AEKREAXTREHKEAHNEZWL
Fig.6  Variation of effluent ammonia nitrogen under different

dosing modes
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