HOKKAIDO UNIVERSITY

Title FEKGER LIRMIEBICH 175 LERDOMIRZEL
Author (s) Xk, B, BW, RE

Description

%83|)Elﬁi$1$9ya“€>“ru\ (FEKI12FE11H168 (K) -178 (£) EBEXREZMRAKLE)
3 . 7-1

.7 K

Citation FEIZESVRY D LRNE, 8, 257-262
Issue Date 2000-11-01
Doc URL https://hdl. handle.net/2115/7246
Type departmental bulletin paper

File Information

8-7-1_p257-262. pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




ESEIFET R URIIL
2000.11 dLHBERPEMIAEE

FEkBERX URAEICE TS UROERER
O¥# B (LBEA®). ERFS (LEEXP)

1. H%

SHOURLEE, SHEOKMPHAREINERLTVWS—AT. 50 L&EHOD
ESOBEBCAEAVADBEARLLTEL., HHlTD 2 BALES—BHALTWS., HROS
BHEMOMRE., SEACCRATILN, S<HASAVLNTRABILEMIRBELONG
Mok, &UbIF. 20 HEOURLEBRKFLRICIVEOBEEZBRRLTELY, 7.
KEROHBPOKREDOFERLEVW>EHBESGSIZEC LA, EIC, #HAMICEKERICEEN
BOIRHE<, 50 o kETHERAMRAIEKARXO URLEBORDO SN TS,

BECEHEARYKXOURLEOERNHY., ITFHRICEEASTIOZHIICE
ELTWEELWDIhTEY., ERERFRLTKREXICES. BICELEOFATRAEL. L
DLAEDNS, HASETHHAINTOWSIHEZ<KDIKERX MM VIEDOVWT, ENSDOTHPSRE
EUTEMICHELTHWIPORIEZLT LS TACEENATHAD, £IT, FkEk ba
LEEUICHET2E/LELEEZALOND,

2. Bf

kR b A UL, S<DBEE. BROETHVWRESEIILREHSHMHNET 5.
BOEY FERBENTNS, ZOREEGEARCLVELATHSS, ANOBEHER
M- EBENICHEUROBRECSECS, SLBFRXTERCEOREEESELBHIC
SNTIE, ERNEFREEHZEETESZHOD, EREINAEF—FEKVENOHIIRT
H5, TNENOFRBLEBLENAETF—S£B3ERL, ThIRBBETHNEFILER
THNDBRYDOY Y TNBELEEL L. BREBASOID, 0. FkEEbILICE
132 LROBKREEMBEHICHIFL, IV E1—F—2 32— a3 v EFEDER, BRE.
QAR FDOHEECTKEBAY Y MSHBEEZLNS,

3. ¥Xab—-yaryETFIN
$EZalb—2aYEFIMEFigl CRTLDGROBEFHEEY A VZEEEL.
EEAEO 1 RATHEEZTAD., JIRKEFEEHh

EURICE. MENCLYSBEND LABI, LR 1 Dimensional
RIEME V> LMBEFN AT GELS, TNDE T
BEWCHEL. REOBRCTEBLTARL. L

hbBEitENEETINEEZ =, Simple Latrine

FEWIE, mksR -8 - EXRISICEY.
FEMICEZBRE. BREWCEAZHRICET
SEEND, EHREZREMKSB BRTI/ REERE n+1 I z

TPYEZTIRAY., BFRNOCBES N TRENSER N
Th, WERLERRBORBERCLYBEEshtE |
EHADBEBRENSELE, UYRERLDWTH.
Activated Sludge Model 2d (ASM2d) EBEHDREZ
EAilk. BEPICLBZULRODBOBIRE Fig.2 TR Fig.1 Simulation Model

- 257 —



£l Nitrogen gas

Urease Denitriflcation
Endogenous respiratlon, etc Protease Deaminization Nitrification
% Amino acid = Ammonia Nitrate
.i. i E AT R

Aeroble

Anoxic
Cellulase

Giucose, ete,

i Carbon dioxide
siiiaed

Fermentation Aeroblc
Anoxic

AT PR

Beta-oxdization

Fatty acid Acetic acid, etc.
Mathanization -
4,
", e

Decay © e,

Z Poly-phosphate

",
s,

. : Cell-growing process
Phosphate { Poly-hydroxy-butylate
erveni
b2 TGS TR

¢+ Cell-decaylng process

Phosphate accumulation

Fig.2 Biochemical Processes

T, Ff, URTOMEYEGEE. BECHECIVEZNASBUOERYNELD. LlLEZE 26
DEMNTALRICHITEHD%Z Table.1 [CRT .

Table.1 Unit Processes

Biochemical Model State Materials => Products
1 IHydrolysis of protein by protease Protein => [Amino acid, phosphate
2|Hydrolysis of lipid by lipase ) : Lipid => iFatty acid, phosphate
3|Hydrolysis of cellulose by ceilulase Cellulose => |Glucose
4 |Hydrolysis of urea by urease Urea => |Ammonia, CO2
5 |Beta-oxidization of fatty acid : Aerobic |Fatty acid, 02 => |Acetic acid, CO2
6|Beta-oxidization of fatty acid Anoxic __|Fatty acid, NO3 => |Acetic acid, N2
7|Deaminization of amino acid Aerobic _ |Amino acid, 02 => |Ammonia, glucose, CO2
8|Deaminization of amino acid Anoxic __|Amino acid, NO3 => |Ammonia, glucose, N2
9|Fermentation Anaerobic |Glucose => |Acetic acid
10|Methanization Anaerobic |Acetic acid, CO2 => |Cell, Methane, CO2, H2
11|Decomposition of glucose Aerobic ' |Glucose, 02 => |[Cell, CO2
12 |Decomposition of glucose Anoxic _ |Glucose, NO3 => [Cell, CO2, N2
13|Decomposition of acetic acid Aerobic _{Acetic acid, 02 => |Cell, CO2
14 |Decomposition of acetic acid Anoxic__|Acetic acid, NO3 => |Cell, CO2, N2
15 [Nitrification Aerobic  |Ammonia, 02, CQ2 => {Cell, Nitrate
16|Storage of poly-hydroxy-butylate . JAcetic acid, polyphosphate | => |PHA, phosphate
17|Storage of poly-phosphate Aerobic _|Phosphate, PHA, 02 => |Poly-phosphate, CO2
18|Storage of poly-phosphate Anoxic _|Phosphate, PHA, NO3 => |Poly-phosphate, CO2, N2
19|Growth of phosphate accumulating organisms Aerobic  |PHA, 02 =>"|Cell, CO2
20|Growth of phosphate accumulating organisms .| _Anoxic |PHA, NO3 => |Cell, CO2, N2
21|Lysis of heterotrophic organisms Cell => |Protein, Lipid
22 |Lysis of nitrifying organisms Cell => |Protein, Lipid
23|Lysis of methanizing organisms : Cell => |Protein, Lipid
24 |Lysis of phosphate accumulating organisms Cell => |Protein, Lipid
25 |Lysis of poly-hydroxy-butylate PHA => |Acetic acid
26|Lysis of poly-phosphate Poly-phosphate => |Phosphate
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M. Henze et al. (1999)

: Activated Sludge Model No.2d ASM2D, Wat. Sci. Tech. Vol.39, No.1

R. B. Bird et al. {1960): Transport Phenomena, John Willey & Sons

Table.3 Stoiciometry

Conserv. Gaseuse Soluble
as C 1.000 1.000 1.000 1.000 3.429 0.429
as N 1.000 1.000 1.000 1.000 1,000
as O 1.000 2.667 3.429 2.065 1.333 1.333 2.478 0.5671
as P 1.000
as Mass 1.000 3.667 1.000 1.500 1.214 4.429 3.065 2.500 2.500 7.476 2.143
as mole 0.031 0.083 0.036 0.083 0.071 0.071 0.032 0.042 0.014 0.060 0.036
02 co2 N2 CH4 NH3 NO3 PO4 Acetate | Glucose | Amino a. | Urea
as| O, Co, N, CH, NH, NO, PO, C,H,0, | CeH,,0, *1 CH,ON,
[g0] [9C] fgN] [9C] [gN] [gN] [9P] [9C] [9C] [gN] [gN]
1 v1,po 1
2 v2,po
3 1
4 1 1 -1
5] -v5,02 v5,co v§,ac
6 v6,co v6,n2 -vG,no v6,ac
71 -v7,02 v7,c0 1 v7,ac -1
8 v8,co v8,n2 1] -v8,no v8,ac -1
9 v9,co 1 -1
10 v10,co v10,me -ipbm*Yc -1
11] -vit,02] vii,co -ipbm*Yh1 -1
12 vi2,col vi2,n2 -vi2,no -ipbm*Yh1 -1
13] -vi13,02] +v13,c0 -ipbm*Yh2 -1
14 vi4,co0i vi4,n2 -vi4,no -ipbm*Yh2 -1
15| -vi5,02| -v15,co -1 1 -ipbm*Ya
16 Ypo -1
17] -v17,02| v17.co -1
18 vig,col vig,n2 -v18,no -1
19] -v19,02| v19,co -ipbm*Yp
20 v20,col v20,n2 -v20,no -ipbm*Yp
21 ipbm iglbm| iaabm
22 v22,nh ipbm iglbm| iaabm
23 ipbm iglbm| 1aabm
24 ipbm iglbm| iaabm
25 1
26 1
Conserv. Particulate Biomass
as C 1.000 1.000 3.429 1.000 1.000 0.473 0.473 0.473 0.473
as N 1.000 0.113 0.113 0.113 0.113
as O 0.148 1.548 0.667 1.524 0.140 1.111 0.270 0.270 0.270 0.270
as P 1.000 0.000 0.000 0.016 0.016 0.016 0.016
as Mass| 39.000{ 35.400 1.296 3.806 1.791 6.405 1.284 2.250 1.000 1.000 1.000 1.000
as mole 1.000 1.000
Cation | Anion |Fatty a. |P. phos.| PHA | Protein | Lipid |Cellulose] Bhet Baut Bpao Bmet
as K Cl CipHa202 KPO, | G,H:0, *2 Cs7HonOs CgH 005 CsHz0,N | CsH; 0N | CsH,0N | C5H, 0N
[mole] | [mole] | [gC] [aP] [aC] [gN] [9C] faC] | [gMass] | [gMass] | [gMass] | [gMass]
1 -1
2 1 -1
3 -1
4
5 -1
6 -1
7
8
9 Yho
10 Ym
11 Yhi
12 Yhi
13 Yh2
14 Yh2
15 Ya
16 Ypo -Ypo 1
17 -1 1 -Yph
18 -1 1 -Yph
19 -1 Yp
20 -1 Yp
21 iprbm ilpbm| icebm -1
22 iprbm ilpbm icebm -1
23 iprbm ilpbm icebm -1
24 iprbm| ilpbm| icebm -1
25 -1
26 1 -1
*1 : C4,BH9,602.5NI.2 *2: (C4.BH7 601 GNl.Z)n
v_,_: Stoichiometric constant i_bm: Constituent in biomass Y_: Yield
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Table.4

Process Rate

Rate |Reduction co2
Constant| Factor pH 02 NH3 NO3
1 kpr Ch+*K1,a/(K1,a+Ch+){K1,b+Ch+)
2 klp Ch+*K2,a/(K2,a+Ch+)(K2,b+Ch+}
3 kce Ch+*K3,a/(K3,a+Ch+)(K3,b+Ch+)
4 kur Ch+*K4,a/(K4,a+Ch+)(K4,b+Ch+)
5 kfa Ch+*K8,a/(K5,a+Ch+)(K5,b+Ch+) Co2/{K5,02+Co02)
6 kfa n6,no Ch+*K6,a/(K6,a+Ch+)(K6,b+Ch+) K6,02/(K6,02+Co02) Cno/(K6,no+Cno)
7 kaa Ch+*K7,a/(K7,a+Ch+)(K7,b+Ch+) Co2/(K7,02+C02)
8 kaa n8,no Ch+*K8,a/(K8,a+Ch+)(K8,b+Ch-+) K8,02/(K8,02+C02) Cno/(K8,no+Cno}
9 Hho Ch+*K8,a/(K9,a+Ch+)(K9,b+Ch+) K9,02/(K9,02+Co02) K9,no/(K9,no+Cno)
10 pm Ch+*K10,a/(K10,a+Ch+}(K10,b+Ch+) | K10,02/(K10,02+Co2) Cnh/{K10,nh+Cnh) K10,n0/(K10,n0+Cno)
" uht Ch+*K11,a/(K11,a+Ch+}{K11,b+Ch+) Co2/(K11,02+Ca2) Cnh/(K11,nh+Cnh)
12 uhi n12,n0 Ch+*K12,a/(K12,a+Ch+)(K12,b+Ch+) | K12,02/(K12,02+C02} Cnh/{K12,nh+Cnh) Cno/(K12,no+Cnao)
13 Hh2 Ch+*K13,a/(K13,a+Ch+}{K13,b+Ch+} Co2/(K13,02+C02) Cnh/(K13,nh+Cnh)
14 Hh2 ni4,no Ch+*K14,a/(K14,a+Ch+)(K14,b+Ch+) | K14,02/(K14,02+Co2) Cnh/(K14,nh+Cnh) Cno/(K14,n0+Cnao)
15 Ha Ch+*K15,a/(K15,a+Ch+}(K15,b+Ch+) Co2/(K15,02+Co2) Cnh/{K15,nh+Cnh) Cco/(K15,c0+Cco)
16 kph Ch+*K16,a/(K16,a+Ch+)(K16,b+Ch+)
17 kpp Ch+*K17,a/(K17,a+Ch+)(K17,b+Ch+) Co2/(K17,02+C02)
18 kpp n18,no Ch+*K18,a/(K18,a+Ch-+)(K18,b+Ch+) | K18,02/(K18,02+Co02) Cno/(K18,no+Cno)
19 up Ch+*K19,a/(K19,a+Ch+)}(K19,b+Ch+) Co2/(K19,02+C02) Cnh/{K19,nh+Cnh)
20 up n20,no Ch+*K20,a/(K20,a+Ch+)(K20,b+Ch+) | K20,02/(K20,02+Co02) Cnh/{K20,nh+Cnh) Cno/(K20,ho+Cno)
21 bh
22 ba
23 bm
24 bp
25 bph
26 bpp
Amino Acid PO4 Bhet
Acetate Urea Protein Baut
Glucose Fatty Acid Lipid Bpao
PHA Poly-phosphate Cellulose Bmet
1 {Cpr/Ch)/{K1,pr+Cpr/Ch) Ch
2 (Cip/Ch)/(K2,lp+Cip/Ch) Ch
3 (Cce/Ch)/(K3,ce+Cce/Ch) Ch
4 Cur/(K4,ur+Cur} Ch
5 {Cfa/Ch)/(K5 fa+Cia/Ch) Ch
[ {CTalCh)J(K6 fa+ Cfa/Ch) Ch
7 Caa/(K7,aa+Caa) Ch
8 Caa/(K8,aa+Caa) Ch
9 Cal/{K9,gl+Cgl) Cpo/(K9,po+Cpo) Ch
10 Cac/(K10,ac+Cac) Cpo/{K10,po+Cpo) Cm
11 Cgl/(K11,g1+Cagl) Cpo/{K11,po+Cpo) Ch
12 Cgl/(K12,g1+Cqgl) Cpo/(K12,po+Cpo) Ch
13 Cac/(K13,ac+Cac) Cpo/(K13,po+Cpo) Ch
14 Cac/(K14,ac+Cac) Cpo/{K14,po+Cpo) Ch
15 Cpo/{K15,po+Cpo) Ca
16 Cac/{K16,ac+Cac) (Cpp/Cp)/(K16,pp+Cpp/Cp} Cp
17 (Cph/Cp)/(K17,ph+Cph/Cp) (K17,max-Cpp/Cp)/(K17,pp+K17,max-Cpp/Cp) Cpo/(K17,po+Cpo) Cp
18 (Cph/Cp)/(K18,ph+Cph/Cp) (K18,max-Cpp/Cp)/(K18,pp+K18,max-Cpp/Cp) Cpo/(K18,po+Cpo) Cp
19 (Cph/Cp)/(K19,ph+Cph/Cp) Cpo/(K19,po+Cpo) Cp
20 {Cph/Cp)/(KK20,ph+Cph/Cp) Cpo/(K20,po+Cpo} Cp
21 Ch
22 Ca
23 Cm
24 Cp
25 Cph
26 Cpp
k_: Rate Constant ac: Acetic Acid n2: Nitrogen Gas
p_:  Maximum Growth Rate ce: Cellulose nh: Ammonia
b_: Decay Rate co; Carbonate, Carbon Dioxide no: Nitrate
n_: Reduction Factor gl: Glucose 02: Oxygen
K_:  Saturation Coefficient h+: Hydrogen ion p,po: Phosphate
C_: Concentration h: Heterotrophic ph: Poly-hydroxy-alkanoate
a: Autotrophic ip: Lipid pp: Poly-phosphate
aa:  Amino Acid m,me: Methane pr: Protein
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