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1) kyo 157K JFIK 5 HRAS ZR G0 55 7% 18 35 Pk A K AL B > 2, BRIk, X JRK B AT OUR it
JEHLE OUR ik, R LDIRAE HRAS WA HLAL 5. BT OUR MRS, % S 1R A AR FE7E 3 mg L™ LU
b, SRR AR . KRS R Z I AR RS, B, X R T A R AN A ST O R
o SR ORI UR R RS, ARNCRIBETS - AR EE . R 1 AT, AR E LR 1A
4 gl Uk, 8 OUR BLAU(E OUR,,(n(0) T8 ik X (1),
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77(6’)—( Y, )(ﬂHK1+SBXB)+(1_fE) )

OUR (W B an 11 1 B, Sk LY f Y AH - 1 S0 - 1B WA (liquid phase principle-static gas-
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Table 1 Matrix of dual hydrolysis model

TS TR Sy/(mg-L™") So/(mg-L™") S/(mg' L) Xg/(mg'L)  X/mgL)  FalRER
I 1 1-Yu Sp
1 FFRHIIF AR Y " 1 g 55 0
) TR K AR | 9 Su/Xu
HHLAIK i "Ko+Su/Xu
3 i K fif 2 . . Xg/Xu
A B 7K *Ks+Xp/Xu
4 E%%H‘J%Uﬁi 7(1 7’?:) -1 bHXH

e WFFREAERER, 4 KRISFAEEMARE, mgL s b W RFREEMEE, d's kA NSKEERERE, d'5 KN
SKMREM M RE b X KRR A, d7Y KONX KRR REE, meg L' Y, ISR E S RREG fLoANTRIPIREEEE 1L A<
SoHCOD M A i fH
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Fig. 1 Schematic diagram of OUR test device
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Ag = eigen (S’IT( : SK) 9)
- S,
= 10
S =S (10)

A . eigen MHFERAEME s SR EACRR LR (IS0 A0 X R AR AR TE R, LA 9 =5~20 1E N
FRAELFH T 2 Wi 2 B0 5 o] DAMERR IR 05T 2 9,<20, BIRTIA K IZ S 504 & nT LR gl .
2 HER518
21 EBRHPESLER

TGIKAE ML RAESE R W 2. T 5 1~8 KA OUR MR Z5 5, B 5 9 /K 5iETET5
RA WM OUR MK 25 0, HIF/KKFE S TS 8 M o Sypn S Xao 1 Xoy B HE A 53 51 4 13.9%
11.6%. 12.6% F1 12.8%.

Fz2 SKPEHNESHRIEER 95% BEXE)

Table 2 Results of characterization of organic fractions in wastewater (95% confidence interval)

F%  CODJmgL)  Sy/mgL’) SyfmgL?)  XymgL')  Xy/(mgL™) %
1 933 178.1+0.2 110.6+0.2 86.6+0.1 98.940.1 17.8
2 1178 186.7+0.1 117.6+0.2 127.1+0.2 47.3+0.04 15.6
3 1404 79.9+0.2 55.1+£0.2 57.340.1 104.6+0.2 10.3
4 1015 75.6+0.2 64.1+0.1 86.4+0.3 40.8+0.1 8.95
5 502 91.0+0.0 86.9+0.0 105.8+0.0 64.7+0.0 15.4
6 560 122.7+0.9 90.6+0.5 120+0.8 63.8+0.7 10.5
7 633 81.0+0.2 79.7+0.1 75.0+£0.2 82.0+0.2 8.57
8 291 29.6+0.1 41.2+0.0 41.3+0.1 112.7+£0.4 9.98
9 291 4.12+54.84 20.7+300.0 328.3+18 988.8 434.4+19 140.0 1016

. COD kK BA NI EE(LACODH); Bi5XIHF0.0%/R1%E<0.1,

HOCAOGLU " F1| I £ far OUR M J7 % B K R AT T K TR AE,, KB Spon Syo 1 Xy, LA
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WA BFFE Y 2.65 £ H11 3.99 4% . X 42 A HOCAOGLU 251! B BIF 58 %f 4 AR 17 fr o 15 8 103 1
WG Ie RS, WEMES R AHAEY B RPN MR 2, GBI XS R K 1 32 U4 Y sl % HRAS
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KRG DL AT KRR A, E WA R 98 045 B B o) R s oK i e AT 58 . /i TI5 K 1K
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T M5 U8 A TR AN OUR I B o RE 08 4R 45 R 47 B9 LA AR (B 2()), (BAGTHRG BEARAIK, Bl A
5. HATRER A LR 2 45 —RSEIRBIM RS, FMAL, 54 YRR COD 4 i Al i (55
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Fig.2 Profiles of OUR and fitting results of ASM1 and dual hydrolysis model
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Fig. 3 Sensitivity of OUR with respect to initial value of model components
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Fig. 4 Variations of model components during OUR test
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Fig. 5 Processes of activated sludge floc capturing organic components in wastewater
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Abstract Characterization of organic fractions in wastewater is a foundation of modelling high-rate activated
sludge process (HRAS). Because of the inapplicatiliby of the classical activated sludge model No. 1 (ASM1) to
HRAS, a dual hydrolysis model was proposed to modify ASM1. Hydrolysable organic matter in wastewater was
separated to a rapidly hydrolysable type and a slowly hydrolysable type, with distinct hydrolysis kinetic
parameters. Parameter fitting was made for the data of oxygen utilization rates. Through sensitivity and
collinearity analysis, 4 types of organic fractions in wastewater were estimated: readily degradable organic
matter, rapidly hydrolysable organic matter, slowly hydrolysable organic matter and heterotrophs. And the
relationship between organic fractions in wastewater and approaches for carbon capture efficiency increase was
discussed. The results showed that above 4 types of organic fractions could be accurately identified with the
smaller collinearity index y, than the empirical limit value of 20. The proportions of these organic fractions in
raw wastewater were 13.9%, 11.6%, 12.6% and 12.8%, respectively. In terms of organic fractions, 3 approaches
for improving carbon capture efficiency should be taken into consideration. Firstly, the readily degradable
organic matter and rapidly hydrolysable organic matter should be assimilated by heterotrophs as much as
possible. Secondly, over-hydrolysis of slowly hydrolysable organic matter captured in sludge flocs need to be
prevented. Lastly, the decay process of heterotrophs should be inhibited to reduce endogenous products. The
successful characterization of organic fractions in wastewater with dual hydrolysis model is helpful to the
design, operation and optimization of HRAS.

Keywords wastewater characterization; high-rate activated sludge process; model identification; oxygen
utilization rate (OUR)


http://dx.doi.org/10.1016/j.biortech.2014.12.018
http://dx.doi.org/10.1016/j.watres.2014.02.008
http://dx.doi.org/10.1016/j.watres.2006.08.014
http://dx.doi.org/10.1016/j.biortech.2014.12.018
http://dx.doi.org/10.1016/j.watres.2014.02.008
http://dx.doi.org/10.1016/j.watres.2006.08.014



