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(1-f)Aas
| AOu
Respiration 4
s Endogenous
H A
f.AS , Respiration
> AX

Cell synthesis

(1-Y4,-Y,)AS
> AOu e == =g
Respiration ‘ !
.Endogenousi

H A
AS YgAS ; Respiration :
> AX '
Cell synthesis :
|
Y, AS '
S S

Product formation

degradation
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IWA JCY Chiang
P1 Warburg GSS Mano.
0.5-L CO; scrubber
P2 Arthur GFF Mano.
4-L CO:2 scrubber
DO
DO1 Strathkelvin LSS DO dep. 1 50pL-3.0mL
6-channel microcathode meter
Yukong DO
D02 LSS DO dep.
Q-BOD 1 300-mL
Manotherm DO
DO3 LSF DO dep.
RA-1000 1 1L
DO
DO4 ) LFS DO dep.
Minworth 1 10L
DO
D05 LSF DO dep.
RODTOX 1 10L
DO
DO6 LSF DO dep.
LAR 2 4 250-mL
Columbus Triggering O:
AC1 GFS 02 dep.
ER-10 10 05-10L
Triggering
AC2 o GFS 02 rep.
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8 1L CO; scrubber
Triggering
AC3 GFS 02 rep.
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AC4 GFS 02 rep.
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On-line
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BF2 LSF DO rep.
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Yeast culture
CKC )
BF3 LSF DO dep. Microbe BODs (JIS K 3602)
BOD-2000
10 mL
COSA
BF4 LSF DO dep.
BIOX 1000 2 DO
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transient kinetics

chemostat
Wu et al., 2002
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t
BOD RBOD
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5
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2003 2003a 6% 72hr
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liquid displacement method %
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Bioscience RBOD¢ 308mg/L n=6
f f 0.0656~0.0698 mg-O,/ 6.1% Method 5210D 260 +
bubble 20 Cv 113% n= 30 mg/L 18.6 % f
16 x 6 11 0.050~0.055 mg/bubble
Method
GGA 6 5210D 95 % 201~ 319 mg/L
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40
7.8 mg/L EBOD electrolytic BOD BOD,
20+ 1.0 R? 0.83~0.
98 EBOD 5
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15~20 %
Grady etal.,, 1996
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BOD BODst intrinsic kinetics
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Young and Clark extant kinetics
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Young 1984 BOD4
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Wu et al., 2001
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phase separating point-moving algorithm
12 OUR vs. Ou

SP 2

ARE SP
55
10d
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D: /
) N cps: OUR'
O IP, or CP#2: OUR
1st phase:
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CP#4:0,, — 0 /
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12 CP#1~5 Wu et al., 2004
100 J/s 60 %
1min 10.5 Kcal 10~30
Js 1-5Js
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Hb1 ‘]b
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8
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Sy
S Su
Se
f, = SRT x f, fw' Young, 1981 Grady et al.,
#/day 1989 Wu et al., 2001
S SRT Young and Kim 2000
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glu-
cose/phenol/thiocynate COD 1,600 mg/L MCB
SRT 20 days thiocynate
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3#/day MLSS 3,200 mg/L RAS
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2 3 1hr OUR
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0 20 40 80 160 320 MCR
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3hr F/IM
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12 hr 85% THL 250 mg/ M 05~15 F/M 05 OUR
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19



50 mL 100 mL
3
10 mg/d a
v 1 /P, 273IT, v
T, P, 1lam
10.
spikes
spikes
respirogram

BOD RBOD BOD BODy

20

system integ-

ration
»X
1999
Prof. James Young University
of Arkansas
2002 10
22~23

APHA, AWWA, WEF, Standard Methods for the
examination of water and wastewater,” Method
5210D: Respirometric Method, 5-9~5-12
(1998).

Chiang C. F.; Effects of Reactor Configuration on
The Performance of Static-Bed Submerged
Media Anaerobic Reactors,” doctoral
dissertation, lowa State University, Ames,
lowa, USA (1988).

Chiang C.F.,LuC.J,SungL.K.,and Wu Y. S,

“ Full-Scale Evaluation of Heat Balance for
Autothermal Thermophilic Aerobic Treatment
of Food Processing Wastewater, ” Water Sci-
ence and Technology, 43, 251~258 (2001).

Grady C. L. P, Jr.and Lim H. C., “ Biological
Wastewater Treatment Theory and Appli-
cations,” Marcel Dekker, Inc. New Y ork(1980).

Grady C.P.L.Jr.,Dang J. S., Harvey D. M., Jobbagy

13 10



A.,and Wang X. L.,“ Determination of Bio-
degradation Kinetics Through Use of Electro-
Iytic Respirometery, " Water Science and
Technology, 21, 957~968 (1989).

Grady C. P. L. J., SmetsB. F., and Barbeau D. S.,

“ Variability in Kinetic Parameter Estimates: A
Review of Possible Causes and A Proposed
Terminology, " Water Research, 30, 742~748
(1996).

LeBlanc P. J., “ Review of Rapid BOD Test
Methods, " Journal of Water Pollution Con-
trol Fed., 46, 2202 (1974).

LukasseeL. J. S, Keesman K. J., and van Straten G.,

“ Estimation of BODst Respiration Rate and
Kinetics of Activated Sludges,” Water
Research, 31, 2278 (1997).

McCarty P. L.," Energetics and Bacterial Growth,
" Presented at the 5th Rundolf Research
Conference, Rutgers-the State University, New
Brunswick, New Brunswick, New Jersey
(1969).

McKinney R. E., “ Microbiology for Sanitary
Engineers,” McGraw-Hill, New Y ork (1962).

Rittmann B. E., Bae W., Namkung E. and Lu, C. J.,

“ A Critical Evaluation of Microbial Product
Formation in Biological Process,” Water Sci-
ence and Technology, 19, 517~528 (1987).

Smets B. F., Jobbagy A., Cowan R. M., and Grady,
C.P.L., Jr.," Evauation of Respirometric
Data: Identification of Features That Preclude
DataFitting with Existing Kinetic Expressions,
" Ecotoxicology and Environmental Safety,
33, 88~99 (1996).

SpanjersH. and Klapwijk A.{ Continuous Estima-

2005 10

FEREHEXENERRRNEDRENER

o

tion of Short-Term Oxygen Demand from Res-
piration on Measurements,” Water Science and
Technology, 24, 29 (1991).

Spanjers H., Vanrolleghem P., Olsson G., and Dold
P., “ Respirometry in Control of The Acti-
vated Sludge Processes,” Water Science and
Technology, 34, 117~126 (1996).

Vanrolleghem P. A.,“ Principles of Respirometry
in Activated Sludge Wastewater Treatment, ”
Presented at the Workshop of Recent Devel-
opment in Respirometry for Wastewater Treat-
ment Plant Monitoring and Control, Taiwan
(2002).

WuY.S, ChiangC.F.,andLuC. J.," Development
of A Novel Algorithm of Kinetic Model for
Microbial Systems, ” 2" World Water
Congress, International Water Association,
Berlin, Germany (2001).

WuY.S, Chiang C. F,, LuC. J., and Hong J. M.,

“ Error Analysisin Determining the Biological
Heat Potential of an ATAT System, ” Presented
at the 27" Wastewater Treatment Technology
Conference, Chinese Environmental Engineer-
ing Institute, Taipel (2002).

Wu Y. S, Chiang C. F. and Lu C. J., “ Res-
pirometric Evaluation by Graphical Analysis
for Microbial Systems,” Environmental
Monitoring and Assessment, 92, 137~152
(2004).

Young J. C., “ Specific Oxygen Demand as an
Operating Parameter for Activated Sludge
Process,” Water Science and Technology, 13,
397~403(1981).

Young J. C.! Waste Strength and Water Pollution

21



e
-

FTT T

Parameters,” in Water Analysis, Vo. lll, Aca-
demic Press (1984).

Young J. C.,* Fundamentals of Respirometry: In-
strument Types and Basis of Operation, " 51st
Purdue Industrial Waste Conference
Proceedings, 441~451(1996).

Young J. C. and Kim . S.{ Using Oxygen Uptake
Rateto Fingerprint Activated Sludge Processes,
" Presented at Kwangju Institute of Science
and Technology, Kwangju, Korea (2000).

YoungJ.C.,Chiang C. F.,andKim|I. S Evaluation
of Short-Term BOD Methods, ” Presented at
WEFTC 2003, Los Angeles (2003).

2001

2002a
247~259 2002b
RBOD,
2003
2003a
2003
354~371 2003b

26

22

2001

2004

2003

2003

lowa State University

13

10



