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m%&%%ﬁ%#ﬁﬂ%@&%%ﬁﬁm,ﬁﬁﬁﬁﬁ%ﬁéﬁﬁm,Eﬁ&%&?ﬂ%ﬁ?ﬁﬂ
EWHR RS Monod R, AILIBRTR.

QCS; - 8,) = Efﬂﬁifﬁﬁ - 21N (e — ridd » Keifse (9-28)
Xk Q—FAKHR (’rd)
(s HELWERNEAKESE (471,
Xo— BEHETYEERE (k/ o),
Yo MEELHRMBERTE (mg/mg);
So—H /K CODE (kg/ m');
§——HiK COD ¥EE (kg m*);
N—HR®E,
d— BRI (m);
o ¥ACEE (m);
r—HBRBRESNERE (n);
K——AEH (kgCOD/ m®),
pAIE: S
P = ﬁ;‘ﬁ, A = 2aN{rj - F2)d
. 0A
M REH.
2(S, - 8.} = PA S {9-29)

K, + S,



212 Rog HRELHEE

MU EAYHSSREEN. S TARSSE, #LAREREHR (930), AdRK, AH
Wk PHK,.

A K, 1 1 )
m = P . Se + P (9 30)
MFEHEE, WRARBRLKGHME S, S-S, TUESHE 2 BEREMITER.
5 S,
Q(S, - S.) = PA( K.,il S 'K +232 PO YR+ 5. {9-31)

LRI HA KM P EEFT LA AR R ENREHERE, MEMH A THSERRE,
8 F X M

- Plummer, A.H.et al.Proc.23™ Ind, Waste Conf. , Indisna: Purdue Univ., 1968
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. Bhieh, W.K., Sutton, .M, and Kos, P., J. WPCF, Vol.53, pp.1574 - 1584, 1979
< Jewell, W.1., etal., ). WPCF, Vol.53, pp.482 - 490, 1981

. Henze M. Water Science and Technology. Vol.15.No 89, 1983

- Heijnen J J ¢t al., .WPCF Proceeding on Anaerobic Wastewater Treatment . 1986

e T B S TE N R
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1983

8. Benefield, L.D.and Randall, C.W., Biological Process Design for Wasiewater Treatment, Prentice - Hall, Inc., 198G

9. Cooper, P.F.and Wheeldor P.H.V., . Biological Fluidized Bed Treatment of Water and Wastewater. Chichester: Ellis Harwood, 1981

10. Andrews, G.F..Biowwchnology and Bivengineering, Vol.24, No.9, pp.2013 -~ 2030, 1982 Shich, W.K.and Chen, C -~ Y.,.
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14. Henze, M.et al. , Wastewster Treatment, Biological and Chemical Processes, Springer — Verlage, 1995

15 [F, £, LE. PEFRERE, V.13, No.3, pp 169 - 173, 1993

16, HEE, FRM, FEHKMK, Vo7, No.3, pp 9-12, 1991

17. ZUH, HRE, KTUSTHSELER (RES T4, HRXEHEN, pp.d0d-410, 1908
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BRTRAZME LY, ARRXREFRBILOHN  REEYEM . REE YRR E R KKMESR
EYHEREEHNE IR, MANTTEYENERRERZAIXAEESWRART LAY R 5
#, AN TERLREMBER LA RBEN T HR YR AWM, UR—BH4E N ERREEN
HE. FENXXRIAEYR N RERALMBR AL S - BEEARFLUSANE., RELENS
BHMHAREEY R NSRS AEFRKERESR, EGSBEEH. IR REBRE—BEREMNE,
REFREALER, ARABEERES. BHERAHLRNEEITAREFRERMES,

10.1 ABHRRERPE

LI0HR, CHETIFEZABMT W EKN UASB K e 78, T\IiEW. N Tk
WRAEBFEAERNRWR, UASB EASR7EA B P ATRA 1.5 ~ 2.0gCOD/L BEKBT, FLR2% M ¥ k2
PR B R BT 5 ~ 8kgCOD/ (m*d) , TEHMFHHT, B HRT X% 4-~5h; 7EL4H CODIKER S
~Sg/L R W W LA LK, B2 07 B8 B 7K 78 B O 8 3R — AR R S8 76 10 ~ 20kg COD/ (m-d), DL4aph
FTHanfRREGIIEMERERBFERMARE. T RBXERH, 1985 45725 Paques BV 24 7 JF
ET B NIEF (Internal circulation) JE K22, B 1C K%, IC SO B 7E AR TR o I v B B ok ad,
BOR # ) HE AR AR AR TR 2 20~ 24 kg COD/ (m’+d), W FABEBREAVELK, HitAkAEA
T BT E S 35~ 50 kg (m'-d), REMAREREM BN —FEH, AEEANELELHTHER
flio

10.1.1 ICRESRMNEXRGES TERE

ICRWAMNBEAMES TERBHM 101 BfR, CRMBHEESSERABANEEL, —8
H£4w,ﬂmﬁﬂﬁﬁﬂ£1&4moﬁuﬁﬁﬂtﬁ,mﬁ@%i%t%%ﬁﬁikﬁﬂ%u

A 10-1 A, #AK (1) ARMRNBER AL~
REZE, SEERNRETARERINESG. ERbH&

s

ARSI EE BRI RBYE, HrEEnmany 8

—~RERMENETE (2) BE, BIABREEAE 3) —1

b, BEEFHFAN, EF - REZHREESREATSR b2

ERARTREWCHARR (4, RARGHABIHA Pa ||| 4

WA BBHMMBEUILE (5) . FEHORAES g&*a

WK B IR (6) BB E AR, S il

BRI RAY KASRE, KU THE—RAEREROM Pl Bat

MR, ICHMBNA S BB R, HEFNER, B— W

REXMEFRRARBOEDR, REAITRE, #AF ol #

AW IS, HIEEN PR TERT A HHIERS, e o

AT fE Rk A, GE LR R R, MR A R

R ERA LIS PR OO
BERFE—REREFLALTHEK, SUDHHFARS URAER W 6 ERe

R _RNEETE s ENE,
RER N EHMEENITA, EAFPHBELEVBAIHE SR 10— K B 51— L
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REEWNMRER R —FEM, FRKEBREFMmRL, R 7T HAKE, “EmESas R
HERIVEMNESR (7)) g, BESE @) BANKLES 1), FRMNEWRKBESHEIEAR
FEXX (9) #HITHW S, Mg EFRRERAE (10 #E, WETRYFE O 80RE$ R A
F, B, BAKBRER T ICHERLMBHNLENASER,

BRI EAE U, 1CRMSE ER2AM T ETEEAN UASB R SSBAER. B THESE -
UASBRE SR EMBAMER R NAD S, #ARETFEARENEARE T —1THEE, ZHTTH
BEBENE, EEKEREARLE, LEMPE =7 UASE WS EKEEHITIEAR (SRR
SbE), EHKEBHMMGEELR,

10.1.2 IC ERBFRIITITHYE

J.H.F.Pereboom # T.L.F.M. Vereijken (1994) FEHLMAT 1 1C K885 UASB KT BE 8§t - #3210
BTERAOMEML L. BEK 101 R, sldHLFAT B 4.

1.1C BB B e 2L 3 2t gt

RICVER, 5 UASB AN, FERBMARLEMFOFET, ICHMNBANERNEKERA
FEMTRAEIE, ICE W7 AR AR KK UAS K ¥ 85109 20 £S5 2545, 7043
R /KA, HRT WS84 2.0~2.5 he ERMBHERTMALAL, H5F 10 1 oj 5, FLHEREE
AKEE, 1C FLRL SIS N CASB RWAR R A 3 ~ 4 18, B AKBBIRAT RN UASB RN a8, i
eIy UASE R 2889 3~ 9 i, AIRTT IR 1C 52 88 B —RhIE % 8 S RE iy FR 80 50 7 58,

2. FRMEF

(1) Bhoisienyimpiie B

B 10-1 BT, 1C JZ )i 38 OB A E S B2 0.66 ~ 0.87Tmm, B4 KT UASB £ 7 SR 508 (9 7 14 & 2
0.51~0.83 mm, ICJZW M AXERERN3.14~3.57 mm, UASB RSl g B R 542 3.38 ~ 3.43
mm, 1C FLRE 88 PR ELE S 1.041 ~ 1,057, 5 UASB ROWSEFRMI LS 1,039~ 1.065 BB F., AL IC
Beri 2R ROBLAHXT BT B 0B BE TE UASE WAL g2 25, 100) UASB BR B0 AN X3R5 100%, W IC B %
32% ~53%, XEHET IC RMBHTRAFNERNRET UASE KA E8pis e fiirss 2 i,

IC BB IF IR ARS8 0.13 ~ 0.15, fILTF UASB FRISIHMI KRS 0.2 ~0.26, XA IC TR ESREH
UL S RBREE, SRMAEEES,

IC5 UASB R AR ETHHOLR = 10-1
BT RS 1 & | vasB UASB Ic ' Ic LASB ic N
it 4 ; IND BAV ICP ICF AV] CAB ! * &
WARHE i i R i M iy el tofnl | +Eh
oA 2200 1400 50 6% 162 2 x 1700 100 e
R 5.5 6.4 22 20 5.5 15 m
ARAMGE 57 68 . w0 2 10 ag kg COD/ (i~ d)
"RRnmE 01 0.2 0.7 0.96 0.35 X 1.3 g COD/ (g V&5-d)
it 1.4 2 5.5 — 3 ] = w () /4 (mted)
BN SRR T 25 : 23 24~ 2R 31 — — T
ik cop 13 1.7 1.6 20 | 12 6~8 kg/a
Bk ss 0.03-0.1 | 02-03 | 0.4-06 | 03-05 | 1.0-1.6 ky/m’
ik cow 0.4 0.3 0.24 .4 0.6 1.0 ) kg
B K 88 0.08 0.2-0.8 T 0.4~05 |- 03 N ke’ -
CON & it & T %0 85 30 95 85 %
TS IR 80 7 60 52 s0 55 kg T 88/’
" 0.26 0.20 0.13 0.1s 0.20 0.13 -
MEREAEE 3.43 3.42 3.14 3.22 3.38 3.57 mm
LR TR s K 0.83 .60 0.84 .66 0.51 0.87 mm
TREE ) 1065 1054 1057 1041 1039 1043 kg/m*
FRER I o 1.10 1.0 1o 1.08 1.83 g GO/ (g VS8+d)
R R A | 1w 0.83 0.32 0.51 0.1 0.53
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4 L]

T L RAV—UASE | AVI-UASE |
300 - D, Dz 0.60mcm N Da: 0. 51mm
- i Dt 1. 3mem 400 - |\ Day- 1. 07 cnm
E 200 A D L
RNk 1 200F JD”
woo | 0
¥ ol Az b ICF— I M 3 CAB-1C
ll l ) IIJJB Elg?mm (,n: Dt 0. 87tun
80t M — L D 420 1. 31mimn I ii),. Dizi 1.78mm
r N ] 40: lDaz
i I m
0 0
0 05 1 15 2 235 3 33 o 035 1 1.5 2 25 3 35
BAE (mm) —= H# (mm) —

{a) (5)

B 10-2  UASB 1 IC 52 R 2% 89 B8 43 A
(o) SEBUGEB A () BT Fikk

(2) Wb X AH 54
Fareboom #1 Vereijken (L3 [ IC JZRE % & UASH S 57 8815 IR AL S b /D R ~5F 84 %, E 102 o
b, W 10-2 o Fb 2B LLEET UASB Rl IC BT R 38 &b Y8 NGUY B /K A0 50012 3 7K i B0 A /b 2 AR R
EMERRY, CRMSTRR TEEADTNRTE. XRMT IC VR GRS X, M/ Gk
SBT3 rh R W A% /DR LA b, MEAREMBNGYEESERANESR, LR aRN
FERREER, ERICRMEBENTE AT HEER UASE RNEBTE, DR D, 1 Sauter
T ERR DypIC R R ¥IK T UASB R %S .
(3) BRI DIRRHE
UASB A IC KRR M B I B B — R S TR A S, 1C 80 (< 0.5 mm) MIMERERER
WS T AR (o, =2.6mm/s). 46 IC KR BME e, T hmiRagm, gnT—
DB ERAVIESESE, ARTFHBREEY,
(4) FiRA T
CICRNARTFERAELEZ ST UASE RIVERLRITE. XEMTF 1IC BT RBESE 2B TR
RE, FHEBEER N, UASB RS REKEHE i RKERS ., EEZTARRK, {LRTEH
—EME, Fik, 1ICREBHTPHEREROTITRETET UASE SIS BER AR (e 10-1) .
JEREBEARRAGEEFTRRAES T
Pereboom 1 Vereijken 53 B2 T 4b 7000 3 55 7K I+ O BE 7K 89 IC F2 128 7 [R]85 B 5 30 e BE R Tk ko
AFTEAKER., Bl T MBERHAKBRRTH2GE (RE 103), HE T EOR R K,
EMBRWBERK G IC KM SREENELE, WE w04, G103 ME 104 T BHEE, IC BB
FBEERARSRE, SRR ERMBKPEEMKSKABETSRE, AR TELEE, 1CEW
FEFRENERT L AREAD F RN E R ER,
4. ARt A
IC KR BRI ERZ ~ERELEAREHERSER-TABHI AR, AEFTHESEEN R
RIGSHIK S HERBBEIGTE, ARENSANENR () THARRETHNETIATE (U, #ik
M ERE (U,) HBRXERAHE,
U
S = 0.24 4 13500, + 1,)0.93 (10-1)
X 10D BEAWEEEN0.15m, BH 10.5m BFTEBNN, HERTETEN 0.07 ~ 3,50/ mFEm
BAAWER 0.3 -2.7m/s WEARX (10-1) RERK, THATICENEARSHITE.
RIBFARENCENENE  MEFZENRIT S, RBRENERTE, THASEES BRI
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HUBEXRLITEAREANRERIEHAE U,
{ Zg[hD(Esr - Esd) - Ah] ]0.5

( _kisy ¥ K”(%) e ss,,)Z]

U, = (10-2)
AP by —BEELFAFE (m);
AR—AHRBESEREORMNE (m);
Koy Kg—53 5l A 3300 B T 700 1] 54 /B JVs o oo ) BEL A7 R 3
A A3 B S F 5 0 (80 B9 2 AR T R (m®)
e BTNk,

BEFHRETNEDARAREANERAEHNIETAR (e, - 23BN, BTARTHNSE
FRBLZWROBEMILE A TERENNBSHLE, FE L1 EFLE. FRETEAHENE T ER
BINRI WA, HAHEAEMEIN AL,

KRR (10-1) # (102) TREEAE N R ER KT B, 0] 84 5= 0k ik 7 J s 5%
Hig.

5.0CRABHABHAT G RMBR

HTHMECER TIFSE =t UASB 3 F, FTLATTR A UASB K28 000 15 8 15 Y 1C LI 8 52 4
BIMEEFISTE . %R UASB RS8R RN 5 RAE X IC A48 AFRIBRT, T M UASB 52 SR Bk 05
AR FHBRER, —KBELT1-2 A A BEREHTE, Peredoom Vereijken 5 FI{U0g X
mDﬁﬂﬁ%&*UﬁBﬁ 7 A5 ) R B B AL TR O B KRR N ICP B9 IC 8%, HlE TARM

EATH IC L A5 BRI M 50 A, BISE i R IIE 10-5,

200 E00D -
 § Ds ETEN o B8 A
160t 80F T
- :0.83mm -| ™ Da ¢ 0.78mm
1201 ‘ D Un 1.13mm 80 n * Dt 1. 56mm
o~ B0 40 D
IE 40 |-I 20
R 0
X S8 ¢ D #2m w0l I3 %13/
; 1200 T Du 2 0, S4mm |1 Doz 0.72mm
% -‘ H ] Dy 1.29mm 60 B * D, D 1.58mm
g0 ] a0t n
Dsz * =
40 20}
Ap—=
Bk ETY: N EL
8o D 0,73 mm Ds 1 0.770m
G} | Dy: 1.47mm 60+ *Dn D! 1.65mm
a0 40 ¢ ‘Dsz
ol m 0 -HTn'I'ITITl'ﬂ'H'l—m
0 |l 0
g0l = EsH HaE
i . D 1 0. 78mm &0 Da: 0.84mm
GO - l D3z 1.56mm &0 iDl Daz: 1.5%mm
40 | 40 + ‘Dn
i 0 THtre T,
0 L
0.5 z 25 3 P as 1 15 2 25 3
Itﬁ () ——= Hi% (mm)—e

Bl 10-5 FH IND UASB Sl fF sy 1CP 1IC /5 SR ks IS IR A 5 5%

M 10-5 AT, IC RAVASF UASB MBS FRISREME, AT ICRMBOND LK, Efm
KPR /N RRL, BTLUVNEORRBLE IN, RAL A B RE MM AR, S BT
B, FRaE RN RN A TERY IC R SAE. BT IC R SMIS RAR AR AN RS,
TRAERERRR, FRAAFRIERMGEHTANTRR, R84 TR 7SR AR A ERE
B, WSS RER AR AET, HFAETHRLERISRE, BEBRERN. SEENEak
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KEEK, BEIH 2 Paques BV A FIRY IC B AR MR A UASB RUFEEATEIRIS IR M, EEANIIBRRA
A B[R B AR R TC BRSBTS AR N E O AR, SIAR IS BhRT R,

10.1.3 ICREBNENIERAERIEEZRNR

BRYETT 2 Paques FRE AR AT RBAERFEE, 1989 FEEMW 2 Den Bdsch BE TH— 4 I1IC B4
A, JEEBUE 9700, ACENGE R K, #EK AN GRS 20.4 kg COD/ (w-d), BN BE 2m, B2
B TR IR K IC B AF, HOBRMTETELHE L I E AN IC K, HhaEy ey
Wezep, BIR T BEEAFN 100m® F 130m® B9 IC KW 38, HKFERAHRERT 36.5 kg COD/ (m?-d) ,
1996 4 24 IR 4R T S B H BR 2 BI A Paques 27 Ik R EE — 25 1C L S8 SR A TRAR W 1 7k, 52 1 30
Fi16m, ABER 70w’ H LR, H 4R IR K K 400m®, # K COD 2 £ B R 55 3K 25 ~ 30kg
COD/ (m’+d), COD EMbHMEFE 0% . HFT, REW FEMTH M — HME) S8l T 10 &
BEEE,

GERTE, WT ICREMOBBMBAKNERL, TAAFE SRERAT AR, 250EA
THEERARM I CLRA, R, 10 K08 £ R AR 5T 4 15 fn o7,

10.2 B KB BEHRK

Eiéﬁ,k%%%ﬁﬁﬁﬁm%,mﬁﬁ%M&\ﬂﬁﬁﬁﬁﬁ%%ﬁ@%\maﬁmﬁﬁi
mkﬁ%,~mﬁﬁﬁhﬁﬁ¢%mﬁiﬂﬁmaﬁiﬁ,mﬁm%ﬂﬁﬁﬁmﬁiﬂﬁﬁ(mam
<g&)%ﬁ@uﬁ%,miﬁﬁﬁﬁmﬁﬂﬂﬁmﬁﬁmﬁﬁﬁﬁgﬁwm,@m?ﬁﬁamﬁﬁ.
ﬁﬁm%%ﬁﬁ$ﬁﬁ,Wﬁﬁﬁw,Eﬁ,ﬁéﬁﬁﬁﬁ,ﬁ%ﬁ%ﬁi%&ﬁ%ﬂOE%%%mT
ﬁm&%m##%%%m%,ﬁ#$ﬁﬁ%ﬁmﬁﬁﬁ$%,%ﬁﬁﬂﬁiﬁ%ﬁﬁ*ﬁ&ﬂﬁmo

%%ﬁﬁﬁ%*CHWMdGMMﬂM@Bw,ﬁﬁﬂ&ﬁﬁﬁﬁ%UﬁB&&%%@ﬂ,%ﬁﬁ
ﬁk%%u%aﬁﬂﬁ%ﬁ&ﬁ%ﬁwﬁéoE%@ﬁﬁ%ﬁﬁﬁﬁﬁ%%%@%u&ﬁ&m%ﬁi%
Z@%&M,ﬁwﬁﬁﬂﬁ,uﬁﬁ&&ﬂmimﬂﬁﬁﬁ,Mmikﬁﬁﬁﬁﬁmﬂﬂﬁ%o

m%ﬁﬁ%ﬂﬁ%mm*%%mmﬁﬁﬁﬁ%ﬁﬁwwﬁmﬁﬁaEW&mﬁﬁﬂﬁﬂﬁﬁﬁﬁ
%%E@m,&k%ﬁ%m&%%gﬂmﬁﬁﬁﬁﬁcmmﬁm#mwmﬁmﬁﬁﬁﬁsqmm,ﬂ
P GASB LR SREY TR — MR L.Om/h EHEfR L,

10.2.1 EGSB 5 5 8% 09431545 &

EGSB SRR B AW S HARIEL, ME 106 TR, MATHR, HSSLEER ANEEL,
—BAK 3 -5, A PeedE E  RL SR B AT S 15 ~ 20m.,

EGSB R Ri#% R TURE T LU BRI, @70 RBIM A, BB 6000 & 18 ol By 1k R OGS, MEERFF T
ff, REMHATIEEM. EGSB RN B — B FH, B A E K 38 A o #ER
REEARLAE, B LAFETEKOERSRER, FEAROENYS ﬁ{.-umx

BORL TS TR ST MR R A IR %, BB RER S L5,
BARER M LB =MRE, HT5. B, BHE. PEREHES
BEXMBTRELENRTHY, ARTENERADEHNBKEE, £ F————
T 3 R KR R R 884 TR
BT EGSB RELSREN LA MM, HTHEGERE, & m4En  |FTTT Rk
MREAEERNENS, MR FEATETERSMS NS, HEEs
H, BFHK ECSB RILSBHRBHEA. B 10-6  EGSB /i
ATIEBMBRSRABEK, DARBREFREE, —REREDNK B
REEEN S ~ 10m /he LB F A, OS2I B A =R ARA W
T, BFURRMKE R, FRAS R E I B % ) L 2L
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R, EHR EGSB RS A X EWERK, AEEERATISEELRE, HAFNRITH=HA1E
5, MUBERRERSER, FRESADTEREENEDE.

10.2.2 EGSB R EERIEITHERE

M.T.Kato Ml G.Lettinga %5 (1994) UZBEREREHETT T EGSB W OB EEAHREK., RN
BAEREHE., FEIS2L, 7L30CTiEfT. Zi#AK COD K 100 - 700mg/L, #HAKFH B EETE 12
kg COD/ (m+d}, COD ERFHRIE 0% ~97% . iEH EGSB R 44 MKW K 2E M., i1 H
HEXTEAREFLT 25mh i, THAREFEFESEYNAIEMABBGERE, HESEAHE
WM. REMNEREE, Y WEE <2 5k, BRBEXE cOD ERERMEVHEMER K, 45
1 1.28:COD/ (gVSS-d) 128 3mgCOD/L, HAWME > 2.5m/h, S 124K 1.16g COD/ (g vSS
+d) F9.8mg COD/L, HULTTH, K, BAHEELBRAFREMEEEKMIBESMERE TSN,

K E AR, NAMEEE25-5.5m/h WiE. ECSB MBS N COD 2%, MFAHE
Bt 5.5m/h, COD ERBEFERM.

B M RS TR A P A R BEOK UASB RN B BBIS R, FHRRZ Y 1.3 om, HH
EGSB L ide IR AR, R ERHESN 1. 3am BHBMETLH L Som, K HEEEFEH A4
~S5mm, TR EHNME TR 2~3nm, 4, HTESNAREESEHNYEH, BHE
AR E AR, RO BRE T 3.2x 107 N/, SEFISIRAVLEIEE 4x 107N/ # 1,
BT 29 20%, HERGERMEZRTHIREBTE,

EGSB KA ST fTHARKEE TRATFRE N BSESHEARTAREE THBRER., 4
BB TR R BE /D TR T B B o, SR R S IR BV B vh B, MM SFWAER] . FRESE S
TR M T REYE . Lettinga %5 ABYIRSR 20T, 2575 U2 AR A9 1B K 3035 B 400 % B 3% PR 2 T 7+ % 9 28m/
h, B gR IS VYR F T ik 10g VSS/L. FHEE N 25.5 #122.9 w/h SIS FE R 4543 81 /h F 20 1 30 VSS/
Lo ATERMSFHEREBNEYE, SEIEHTTRETFREEN,

EGSB iz i #% Al LAITFERAY IR B T b PRIk FE AR MK A9 7K. S.Rebac S7EHH % 13 ~20C FHEFTH
A 225.5 LEGSB Ry S¥ A PRE S MK B0 o i BE 58, 2 #EK COD % 282 ~ 1436 me/L, #RAERE N 167C,
BB UMM RAE4.4~8.8 kg COD / (m*-d), HRT H 2.4 h, COD I ERF LR Wik 56% ., fFEE Y
20°CHT, HFEKAVLAFFRY 8.8 ~ 14.6 kg COD/ (m’+d) AR HRTI.5 h, COD £IR35 %% 66 M
2%,

EGSB R A A OUE TAL AR EEK, WA BT Mg EANER. EELBEEREE AN,
ATHFREOBEIAREE, ESREELBANERE, SAMAEKGERE, EEHEXNS
PEAMEEFX., —BIEK CODIRERE, MERTLRA.

EGSB R pi#i@ it ik B, EHAEHhHATHREA. SHERKPHEYREEHBESH R EY
AERAHFEFR. FLECGB RN SR SAHEY TN ESHLEN, HK B F A %9 F FK
FRAEIEETBMYT (WEVBRNMRIES) PR RE AR MEM pl {8, RE5ENER
pH H9385E, @0 g% pH MEEE, AE B TREESTER.

EGSB [ B2 )3 3 M EF IS IREH R AIE UASE R B A FRI5I8, HMSREL 30g vsS (FR
) /ALEGRNE. AW EHM R WS4/ MTRAK S, THREEEHIETLOENEE, &
ZERERBMATR, BEFROTMEER, BEAKKR.

10.2.3 EGSB & i 2% i B2 B 265

E s R BB A KR A EGSB KLY 2% 40 B Ak pv I L B4R 5, {H2ZF BK AR 88 G.R. Zoutberg F1
R.Frankin 418, f011F ] EGSB /257 #5 4032 BT KE B /K RN B K BR49 T 300 OB R,

1.EGSB LB B AL TR 4 K

FEFMTT, CAHBSERAEFRE, # M B K COD W& B A 20000 mg/L Bi 1. 8 3545 T EGSB
BRL AR AL PR K /DDA ERFT, FHAE/DIRER LBy AR, MRAESRB R R
T 102 4.,
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hiE, EFEERT SEEERERETATE 102

EGSR B #% At (1992a) #it (1993a) Fb (1996a)

R O(RCER 58 {L) 275,220 (m*) 2757220 (o'}
KT (m) ' 3.4 7.3 17.3
RUEFAREL (mh) 1.25 . 6.3 9.4
TNEE LARE (mh) ) 1.95 10.0 15.0
A L FHHE (mrh) 0.65 3.0 5.6
HRT {h) 2.7 2.8 18
BEABE GEE/-RH) (v'w 0.18/3 (L) 67100 5/150
£ 0D CmegsL) 20000 20000 40000
B (mgrL) 5000 5000 10000
FAE (mg/L) 10000 10000 20000

AT ZRBER 107 BiR . REAGH A HRT 2124 30h AIBeh i, 5 7k A28 o Ml 57 B i, 370 50 ) 0

W, LT, EMNMPSHBRE (A%, I THRAREDRL R GRS, HTE
pHEHIZ 7.0.

Fe fi o
L3
Lig €3]
.‘QWNJL
150m e N -
20m [ 145m™h
- i EY A
Bk =] Smh
120m'/d
Semth 150"t

Bl 10-7 EGSB AL HFRHE KM TEHBE

PR K L 150m’/h BT B EGSB KNSR, 7EiX BT COD ER, TE SC 0 8% PY 76 T F 3 3 o o
Bk 9.4 mh, XTEMEHE UASE R SSMERTREM. & F ECSR REBERETE BTN EE, &
RBEFRE R, B8 SRR R SARISRI, FSSAT 4 F R a0 B i,

BRIZHHSAH 145 o /h REN KB R BEERN, MEEAIES m'/h, BWEREHKHET 30 £,
K EFBEMP AW E KK, AEXNERFREE L, ERTRENSETHNRERE,

2K COD & R H EME 108 iR, MERETE 6 - 12 kg COD/ (- d), B K COD A

15.0

3 12.0

=]
=
T

COTY 7% 8 kg
o
T

1w
=

=3
=

7 8

—
ra
[
f
5]
o

s 10 11 B B b
[icaCI I

B 10-8 EGSB BBk COD 28 M
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800 mg/L,COD H L% AT 98%, BT KM AHEED COD 200mg/L LI F (HEHEME), HKHTE
HARESUWEAWHTEEA,

2.EGSB A A B st Bl E K

7 22 RS T % A EGSB 2 R S E A WE B K M FUALBE , DAWRSG B A (b ¢ coD s, Lk
WABREMYTE S HHEENEN.

1T HR ML 450m’ /b FERA 4T K E 900m’ /b B K B0 Ab SR 2 REE R TR 109 ., EDEBME
BB T EE A, BEEKEATTAMTES, XEHFTERELOERR, REEAHEMADED
B, B @bl AN, X BMAT pH ERAEME Y, WRA N EAE T B EGSP 5L 3

1T COD B E Bk
4 Rl
KAp
BT RS
w

OB
F ey

ki ﬁ e 275
10 iy 223m RGSR EGSB Sk
2% 450m/h 450m/h mams
YL
\w Hienm I—-oi I—o—mm
o S oh 300mh 330m/h

B 100 MugctETERE

BT S AR 54, BBABESBTES., L EGSB KM AHMB, Wil RE, K
LESMEEATXERERN. RELKAENRHFZE RS A CRATELE.

BmME R RE AT Y 4.5m/b, AREBWR, FHMNE <4.5w/h MERFEELERTRE M5
AEGSB RN, IR, BT EGSB RN BHBARE FHHERE N 7.30/h, ERBEKRER G A RN
BrEEK R B E, UTEEGSB RERAASEBEEEGHE,

AL FRVELIE K EGSB ELNE 28 B BT S 8N % 10-3 BiaR.

EGSB Z A7 @it 8% % 103
T A 4 iz8

wE (m'/d) 7200 (#5900 m’/h)

& COD (mg/L) 2100

T COD (mg/L) 1700

BB MR FE U (ah ) 7.3

AN COD B {kgrd) 10 404

BEACE COD FERAME (kg (ol d)) 19.4

BCODERE (%) 6%.8

HRT (h} 2.6

AM (C) - 25 ~ 30
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10.3 ARKXAREAFTRA—HEE KW #

FAAREIFTRR—~WE RN (Upflow Anserobic Bed—Filter %% UBF JE K7 58)., EHmME ks
S.R.Guiot T 1984 SEWFFH KR, UBF KL 38454 T UASB 2 507 B3 H0 AF BO4R5, BT 300 4 R 52
HAHRBERLEREE, ST EAMEFHBRRNE, FETKENHRANA, FEEEE I EE
A E-

[ 10.3.1 UBF ZAESHMiEES
2 Guiot %5 AJF A WY UBF K/ 28 0 H9 35 IREE U0/ 10-10 Fiss . 3L F M3
1]““‘ FAL: FTHAKETRIK, 5 UASE ERETHHERESR, M50
MR, RIS IR TR R B SR 1S IR FREAREN=FHRE

&R PERI R BT B B3RO0 R M AR O B OB ST IR R, R R T T B
ERBXRAHEYN, AR ESEAVBEARANBRERESRNES,
PR BOBRAARTHER Y. A TFRABN LTRSS RERENE Y
M_’_, BRE, LR T # KRS0 OmEnR, ATRE T RuRGLR
BE T S o S AT AV BE A7
Bl i0-10  UBF 5 R 5 1) Guiot FF A 19 UBF SR 2% il I LA E 85 A OB 3B B 46 48 UASB H 3Ry = 49
Wi R SRR, MR R ARSI E e,

SRR RS REERERS O EEEHE, TRESHN,
GHRAAER MRS, BRE LA X, SEEA, PUREES M TS FEE, {ELIRE 6k 60 % 4 3%
.

UBF B0l 6838 T AL B SR MAE R ML MK, B FA S SS B L MG HLEA, FUEMES T
HE,

R MR RSN ZAAR KO RBIREH, FiEsE
HEWRGEB RS E (SRR B, B R S R R
BRLPTAR, RIPERE DL MM O R T RE M R E S, B 5 R4
RERHE, K~ QL REEE L. BRARKESREANET 5%
EEH TR, NMTAXRERES W B R, SEEARS TR,
ZiSh, WFBURABRE RN, AR @, B AR A, &
BRI A Fh A A, AR AR A A R e bR TR . Bk
FEARBU EX, AHERIIBEER, MREEREL ER
e BTWMET ARG RR, Wl R oY SS o ETI% I, B Kk
Bo ATHRRENTME, AL TERMESKERE TRLE
FHET —FHI0 M UBF R V48, LA A B F T i 52 %

10-11 AL Al T Ak g

HRB TR R ERE
RERERMHR, HEWE 10-01 BR, WAL T2 5 7 5 1 47 RE— SR EERER
B DHRARE G RA— k2 KR8, TR R e ISR, 2—HH B,
T=MAES, EWEAE, AR HIERERT, Ko TH ISR E S

KSS, A TIAKE, WHENBHEBESERIED, A LUAE BT IF YR I, 9 O SE R M i TR B
B, ETFRENEREN. ZABEEY SnES, ANEES 1 S b h,

10.3.2 UBF K #HIEF ke S

1. B&5 M4

UASB [ BE#R FE IR Ahau ), BRM ERSEBR TR, UBF RHB#NIERZEARBNERERES
BEH, WERMTEBE/. BHEES (1095) Hih: B ERBITE LA =M By UBF & R



103 A#RAARSRA—EALES 223

S ERBIL UASBEIVEIR 18.4 %, AAMBETWIBILEER 50.9%, FRNRMESFEHYE
ERMENELETFREREYE, EFRSEAKREST, RROEPBEMENEEHETHESRE
X, WfERFEFENSRNELCMAEEERPRER, ATaliiEise ik, AR Em
BAH =484 M 3809 UBF FIRI S5 H B MUR 15 VR (M b UASB RS IEET T 20d &5, Xt R ek
PR FERLEHNEHR, ARATRAESAGEARERS, FERaAE,

2. A MERB AN G HH —

UASE R A EMR T ESAIERMFHITRE |
X, BRRREHTSIRMEE MM, T UBF KA #5142 4f
FTEREXHISREN. ELBNEHERHELR
RERFEHNAEYR, ERYBHEYHELEL
UASB R S AR Ry, 5 UASB K #5481, 448
BESEN M BEET L. 0HE 10-12 BigE. X .
MiSRER RS Ey s, AHTFEBREIGRE L
[ 5 26 T B O JBE K b A LA R T oK Ak R A b —— L
v WA (VSSg/L)

BEXRBER, TERRHAMSMESERLRETE,
HEEBEL, KEOBRX, FWERbMHM S 1,
SREARZREEESRIARCANKRSRUENINE, SREN N, EXRHNZE (1993) 2Ly ¥
#, HEEAREAN BB RGIZTE (FRAME 10 ~ 14keCOD/ (' +d)), HHEER M EN LY
BASREBSNEYLSBN68%., HETTHEENEE N 4.5 < 10° g, HREFBSRE A
SERRTHE N 1% 107 g . LT R ER A g E RS REN PR ERERERE, BE4
FLRL B =R LB BB ., XR UBF M S e B TR

EA-£-F-F

UBF K I 23 B 3 2 18 5 — AR R BRI B8 0 R Sk AR BTy W A0 . (8 s AT 0 5 1R
e8I 3 BB .

TER TN, — B R EMERREHEE ~ 2kg COD/ (m+d), BB HTSRIBERENLHE, Fam
REL, SREER, ZRAIYHEHLIE. BESTNRNNTE, BREHRBRE, FHRBE FEiE
B, SN EAISSEE, COD EEEHEHE LS 70~ 80 %,

ERAFEITH, BKERATREBE 4-5 kg COD / (m*-d), REH DL COD EBREFFT
M, BEREEHREFBTRE, FSEMEHM, J52 37 R P9 B V5 O B B REE e Bl e B A g
Bio HTHHZMELE, BRAREBHTRE, BRASRES AERE,

ERAEETY, MERNBSRERNE, T#—LRENGT, TE COD £ B {RH57 80% L |
WIARET , AR CBKEK BT, HABMAH BT A 10kg COD/ (md-d) B L, M H S
BRI PR T A AR R A TF 13 kg COD/ (m-d), Kb NI BE K /15024 B 68 20 34 10 - 15kg COD/ (m®
-d) (W 10-4),

10.3.3 UBF R HIsef =K A

HERXRTF UBF LELAMTFIE T 80 0%, EHRUBEY, SEAEER K, 1982 MR
BRSTE I 4 7 R0 UBF S A 2% 4cb S0 90 K FUBRORE BE K OB 92, A2 0 it R B o & 1984 FHREE,
B0, HHZGEER®, EARKYUE, “LE" BE UBF L A B SE B A T HF XA H
UBF R B MBI R ShAE THRAM R R . A L340 T2 g2 825 8 UBF FERNIEMATFhBERLRE C
BOKMP A, HRNHTEE R, B 43 COD 3KE Y 10000 mg/LERHEEE C A 200 n,
O TR BA Y 150m 4 =404y 8 38 69 UBF &% 38, B L 2% 09K BB AT T 10 kg COD/
(m’+d), COD ZBEHEKXTF 80 %, EP UBF & 548 0BT 5 5 M AT RN % 104 R .

RN ()
|
nEn lwme| wmE o

B 10-12 UBF A $4 504



el FINE HerfiHhasd

EM UBF RESRFMESTHA (#K5) * 10-4
ButrsE | gtkdkE : ; o

mome | Tgton | A |onzi | wAte Lo wgm | A TRl

B 5.5 17150 88.5 2.30 315 30~ 32 ER: INgL): 330y
WERE | 1.6 34000 811 4.20 2.08 2 00 | MEEEE
HE T 17.0 17000 70.3 6.80 1.00 34 0.000 | RREEFATIBRYR
BEAE 12.0 7157 %24 4.1 0.4 E 17.4 AR A%RE
ERRK | 6.0 | 10000 55.4 178 167 | %6-37 | 0025 | BMREHPRE
5 1 K 3.4 297 o5 o 1.14 15 A, AL S T2 R
BEFEC 10.8 20000 95 5.41 1.85 35—37 p | A gt st 4
A F G 10.0 9050 >50 ) 3.2 0.68 35 1502 | FLibEAE T B

nE 13 11000 8587 4.0 0.85 35 6 | ERMRERENTEYR

®E C 10-15 %0 72 0.28 AR | REREHEER

10.4 REAFTHRE B

REIFTFAMR B (Amacrobie Baffed Reactor 7 FR ABR) £ P.L. McCarly 25 1982 4 BT 1 % 357 %) K 4 4=
Y AR E, R-AREEHEATYE, /LA HEAFNELR, EAAERSOER T RERN Tz,
PR ALEENTRERBTIEAGE EY) Rk, TEEABRRSHL SR, SR SRS
AWMLY, FNERSBEGHANRE . MRS R RN, 5588k S F R RiA 3 6k
COB / (m’+d) BY, CODRIE MR G B A4 24keCOD / (m*-d) BA L, P REH BT om® (HE) /
{(m’+d),

10.4.1 ABRMIMEBITHS

ABR NN ETHEENRBEERAEE MRS MRRE T SO N T, 80 FE KR
EFHERBEAESREME, GH 10-BHR. RESHEERNEERLERGIE., SHKIES ABR
B, BOTWERN G KEHNESLYBEALZREN, AKRBTREENERAHE, B—4 K
EMS. HESHHEFER, KRRLSEA LRESREN, A RN EZ AL PENAEERT
H. BT ABR BEHETIZTLROR S BRE - ENEHE, FUEL I HE M2 BaREMW
B Ab Rk fE

REEAL P WRKE
— st
a¥ s s || N\ o |\ L
=LA
! > INs [Ns\s &1;
T GAE | o ks

Bf 10-13  ABR BIHgE B iR

ABR HHY B P RUMERA - MRARE, KIS UASB RINTR 2400, FARNE F#g
ARUNH=HARR. BRIEAZREEAR R EBHESE, F—BH 2SR MRS, ABR
B3 % 1 GRS T I LR IT IR

W F AP R A R ot AP B R P BB BB, AFLAZE ABR W8 — AL R 4
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B BS IR, pHS FFHE. RAHB KB, TTHEE pH A TERAE, DS FEEIEEREREREMN
— T ELBREFREGELHE.

£ LTk, ABR EAH DI THA:

1, B FE®IH, EEAX TS REMED RS ER, FATENSHTE.

2. AEER_MSEE, &Eiﬁﬂ REPWATE, RS MER e,

3ATHAKSRAFZEERENK, HAWIWERBE/D, F2AEHREBERERKTXBR LS
WHE S, K SSHEEEK,

4. RMABAWERUERERT, BHESORABRFE, THESL4yi,

5. BRMBARAEEE, RektEEE,

10.4.2 ABR Byshh 8%

ABR HIZ) 7 R of B FR AR L AT 1S, AR EERMARARER, X2h P
R TR TS SRR A B, (T TR SRR R R A K SR,

1, FlE AR

Bachman % (1982) HIEEBERNAHBZARKREEMET THE, iFMH T ABR B4 M EITHEE, Ay
KR E S 1 R S 5 R A MR T B R — 3. R BRI R RO L, (RIS
BRREARERAM AR EA, BT R EE B0 4 Fr 38 e ik 5 B TE A W B i b 3 5

Williamson #l McCarty (1976) 2 B Bsh R fE MR ENE s BEEF BHNENE
H(BRESESRS 6T,

PR (5-79)
2zt K, + S,
Y% Rimann H McCary (1978) é%HdE@{éﬂifa’HﬂT@Eﬁ’tf@E%fﬁUJ%ﬁiﬂ, =}
rg = G5 {10-3}
Az -, ﬁﬂ"i‘%ﬂ%i%ﬁfﬂifﬁ’%?ﬁttﬁﬁ&% (ML-*T 1y,
' o Koo k. X R0 D, BV

q ﬂﬂ%%ﬁﬁﬁi%%‘iﬁ, EE S, L (ABYHEBIEE) M5 cHELEHEN;
S— R EARGEEKE (ML );

EX (103) BEMNAHAEBENTEAYERESY, R ESYENEREFLSBTE, il
ISR ED 2B L, ® EREFTF ABR BRAEVG R 5 R IR e 1,

AR, ZEEhdF, DFSEMBEER, ABR BIZFRANRELBAON. M FHiig 0,
(@?&ﬂﬁ%ﬁﬁ%&ﬂﬂﬁ?hﬁu% PR, T MAYELERR o (KME i, Afulidamms
W, L") MRIGEIR AR R T5 B ol 25 R RS ¢ BT 50 4L R o B AR A

% =-aCSE + Q.5 - 05, (10-4}
GRBRME [ BRERERE (ML) MR E Wy ok oK B By &
(ML "y,
ERERMET dS,/dr =0, FEX0BN,

= v LR

S, = SL_I(Q!) 5% (10-5)

MTCRAA¥RE. BEMREENEYERAR., HKEREEMES (SEEFRE) AT A %
ik, ARk 5.

SR EA B PRPE Y Z, MR R LR B R R BB SRR 2 85 b P e
BA¥ER. HBENISCH, ZBENW kY 8.7mg COD/ (mg VSS-d), K, ¥ 165mg COD/ L1 ¥ 35
0.041 mgV5/mg COD.. B3 57, HREEN 35CH, ZMEADHY HEAER D, W 0.8en’/d, ZBETESE
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BB B ER D, =0.8x0.8=0.64 ¢m’/d
2. 2% KN

A48 ABR RIS MAERF T M BEMNECR G EEEKNE NN 10-14 FFxR.

5, 5 s, b S, 5, Suz S0e 5., S | g-s
Q Q “‘E“”‘ [A] ] Q Q
X, X, X, X X,
I8 10-14 ABR BRERZHSFEHEHE

BESR M EMNRE X EREEELMMAME LR, ABR BSTIBR » PR (ZFR BT 4
~52), 3 ABR S FMA Vi, MEBPEHEMY Vin,

RBIEEFHEE, ATERERT UGS HE | KT N EREERN SR

(‘Zj)» 05, - 05+ Vi(r), (10-6)
WA 8, S I NN EHLAKRERRE (ML)

P—H ks (LT
V——R i EEH

. K Vens
(ra),

SOEEMARERE (MLT Y,

FRE R B 50 A, HBEE—THHAEER F A KHE, EBRAESAT. ds/d =
0, EXEREMEAEH,

QS - 5)

kXS,
Vin K.+ 8 (10-7)
Q{8 - 5,) kX8,
V/n = K.+ §; (10-8)
T R R S Ay,
O, ~ 8) kX8,
Vin T K, + S, {10-9)
SATFHE 2 AW ERE
O(Sn—l - Sn) kX.S
Vin T K.t 8, {10-10)
BT Q M S, & T HIARIRE, FlakE S, S;, M S,
P ¥~ ABR o[ 55 i =t
_Q(‘%”_ 5,) kXS, kX5 8, . kXS, XS,
Vin - Kh+Sl+K9+SI+“ +K,\+Sn‘=k.=| K, + 5, (10-11)
A s, W ABR @itk s, 0 00T I s er A U, WX A
B,
! ("i_‘ S“) i\nﬁ XxSr
{/, = g = " 4_—.{& n SF (10_12)
MU EHE S 0 e

TRERMT, ABRERNEEEHNLERAMEZNHEYF I FEY
ABR B ﬁ-ﬂ!ﬂﬁx%?ﬁ’*&ﬂ%ﬁ#ﬂi—r’?ﬂﬁ—%% nfife AL, MIZiE b AMHT ABR ML FESBE BB,

M AR, T HEAT ) A 07 S S R K IR R B3 R AR
10.4.3 ABR WIE{T4H
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A.Bachmann 1 P.L.McCarty % (1985) BT R AH N 3L, ARERN 6.3 LNIXRMBE. ABR
SHRSAENE, BFEMNERERN 1260em’, UBREEVNYEEENRE, ABR F821 T 3924,
AR T ESET RN RY F % 105 $,

TERFABARTETASIETER ® 105
o EHER R<R: i B E HRT COD PR3 gArSM FiR&E Gk T o
(d) kg CODs (m®+d) () (%} (L7d) (%) LCH,/GCOD £
1 22 2.3 71 93 1.5 54 0.35
2 28 4.2 48 88 2.4 70 0.45
3 28 8.9 2 3 4.6 58 0.37
4 21 11.4 18 31 6.9 54 .36
5 uy | 15.3 12 77 7.2 s0 0.31
6 13 20.0 10 75 8.8 48 0.28
7 » 7.3 6.7 68 10.% 47 0.27
& 11 1.8 5.6 35 1.8 44 0.30
9 10 6.2 4.8 60 12.4 45 0.26

HR10-5 AT A, FEEFTH1—3 M9, #EAKEVLMM Y 2.5 I E 8.9kg COD/ (m*-d}, B TR
BE#E, CODEMHEH 03 FRERI%. EMTERKNMELE NCLO.5mg/L, CoCLD.S mg/L H1 FeCl,
10mg/ L FE £k CaCl, 50me/L, KCl, S0mg/L Fil MgS0, 7 H,0 300mg/L 5, 1547 B35 7K #1575 24 fn 31
11.4kg COD/m’+d), COD ZBREAMNBELEMHEMN, RTHUETNREET 10554,

KRR L) 85 COD/L A, COD ZRBEMFRREESENAT BN R RLEDE 1015
B, SR e A B R M 10-16 BTR . 18 10-15 AT, COD 2 B 51 747 5 Bl 3 45 B 30 &
BRIMmAM, BREZRANRBLNRTEELEK AT R ENTAE, EARREEN CoD £&
B REBBKE. AXREIYERSI TS, ABR MEREIUAEI KT 24kg m~3+d-', X%
ToH2IA COD 2 B £ 438 55K 7 18 8 B 16 3¢ i 25 B8 10-16 A8 B5E B ,

25 25
w 0 100% £k w 2r
' '
8215 &7
*% # g
*g} 10k N} 10} o
8\’ 3 g\—‘ 5k
o 0
BY 4 s R o
‘LE 2 F 5 2,
L 'L:E, 2 o
0 PR . 1 0 N . f -
O 5 10 15 20 25 30 35 40 D 20 20 3N 40 S &
COD LR (ke (m?d}) HRT(h)
B 10-15  ABR COD K Bk 15 4 70 2= 5 45 i 30 45 B 10-16  ABR COD ZR MM E M- F HA R
KA REER (A COD 2 8g/L) KAGHNEHEBXF (FK COD 2 8g/L)

7 P 8 S 8 5 HE K L 07 3 o 2 O o A R R R R T 10-15 5 10-16 R, S H = @A
BB HEAREIIAM 10 T 36kg COD/ (o®-d) TIREHIMIMN ., ABR A B> %A F 6m’CHy/ (m’
*d)o IEIN COD LBRGMBIFE, mir AR LB AT W, ABR 077 6 4 8 th 5 34 B A o {5

A.Bachmann # P.L. McCarty SRR BB MEA SR, WAL ABR 3 /2 E, ¥ RFLL
HAKREWE () MARMERKE (R) Fl T ABR KBTI fE. B 10 -17 8 il T3k & ok i
(o) AL (R) 75 I #E K & W50 74 3 T %44 45 6] BB AR COD £ B8 % f9 B0,

AP 10-17 (1) AL W, E~E%i&ﬂ<ﬁﬂﬁﬁ$f, ABR 4 B8 3805 £ B 3 K B e A
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(COD 3F) MEEEMiFENL, mME 10-17 (2) B8, 3T -8RI FEE, M KERKEHRERE
F#471 gCOD/L, AN, HHKCOD T 1g/L, MESERWELL. ZTHERIPLTHRE
BRWET ., SWBEAANEREREE S EREER R, MY TRERRET, WEEERERN,

HKEFHA LD COD ERMFHBY, BRARNERFRMESZEES2RARE. BETER
C LRBREAES . ERES, ERRAEE. WL T, BEEE -8R E10-17 (3) # (4)
LGN e bl pE N

100 S0 3 10.4.4 EAMIEEAWEL

© \* W’ £10h 1982 4F ABR BT £, i FREARN
o ‘ /“zqm BMBAFES, TR TER, HER McCany
2ol N N // | RAGMISLBITER ABR 005 TR M T ¥
foatoml B0 1L L N ) ATRAMEIR, BB A RRE. WEE
Z: 100 JEE I — A% T A.Bachmann 0 P.L McCarty % (1985) K
5l BiA ABR AbEEA T4 Bk 8 B9

70 st=8KL" R B R AR A SRR BT 1983 EHMAT TEEY

ol Ny, 150L ABR Ab¥RS T 1A HF o % B ORI £ IR

40 -8

0 10 2 30 M o 10 3 a0 B ALIBTIE, MK COD3.7~4.2 T mg/L ,

ESLAE R (00D 1871 HRT(h) REABNEBRAMTRERT 6.5k COD/ (o d) ,
COD (BN 90%., WA= H3.1-3.9m* (3§
) s (m'-d). MGESAE I AT 1984 SEE AT S
7 30L ABR 4b 2 5 8 0 48 1 0 (0N IREFOY . BE
KRB RS A EIL 9.5~ 10 kg COD/ (m'-d) o COD EHREN 68% , BN 2.6~3.0m (7
K]) 7 (w’+d) o 1984 EMATE SO N ER B FERE,

- FAERM ABRALEXFEAMNBE, EAFENKTLR, HBTEIFHOMNE, ARIA
HFERNIRIE .,

B 1e-17 HABREEE (5) HEEL (R)
o AT B AR COD 35 B 3 3 09 B i

10.5 FHif R A B R R 8

Frif SR # 5 & 518 (Upflow Anaerobic Solid Reactor) {21+ 2 B 4k i 98, USR, B EE A
fannion ¥ AFE 1982 #JT B, 4115 M UASB 2528 60 B, 000 0 T L0 vg 3 3 UM 0k 17 IR Sl AL 41 e
B ENBAMe R RZEE, FRURRTHRREE S E %, USR, BR USRHSREC T £2
T, BERMRS RBEFH X USR BB NRE, RTREMNS I TIEEHE USR Mkpire
SSHRAMSEREAEREESH KK EAE, FREBTHTONE,

10.5.1 USRMIMERTEHN

Jﬁﬂ?Jﬁmﬁt}EFHﬁﬁﬁtﬁ%?ﬁ?ﬁﬁﬁi)ﬁ&%?&mﬁﬁ;ﬁmEW&?&WHE%%FH%M&E%%Q?EC w
B B TS YR AN ik P 00 TR A A, ATHERESEMBELE IR E TR, XfhE
WA, BLALEBTEERNZL RS KA RS, HRT Y5 SRT %, BT HRFEKM SRT, 5
R BRE (HRT) ks k., VA i {5 S W 2 B AR K A B BRI, FF A USR iy
JEEENEE 10-18 BioR. KM SRR NSRRI TS TR ERMAREEE, SEHAH
BHAE& > S% BBk ERA, BEWDGERNEMNER, REE LRSS SE %k
RE#EYIERE K, BEERTHENERS REME WIS BER RN, A LI P AL B B 4y
B, 2947 S0%ZEE MBI B RIE S, M= LW SREAN LA A MR SED, B%T&EE
SHEYRER. @ TFEIEREERRE 8 RTIEER, HEREAWEEY (SEMEY, KBRS
B A GHL ER S ) B RIRTE B4R R, EREFAREEEOERBOEYE, TREFETRE
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B SRT #1 MRT (G 4 S0 85 o (1 ) o 38 oo (1 43 DR 9 7k 30
MR KRR b, KRR B, v
2SS WKk, TREMBEASER -RREER, KN
BEBTHSRS, ZREMNEELD - FREEGBATIS
T, AEHARKETSHBETEARERS, ANBEZES
MEERFSRERR. ATHIESGFEREADNR
RESR TR A, P4 —am Wi EM.
HTEFHEREESHTREEREREL, BEEASTER
HE. BETHEASSESILRAEATILN, BE Mok E ke

IHEYR AR B B A5 WOR R U £ B BB 4 B 4

B B 1018 USR MEEHE

10.5.2 USR FiB{T45 1

USR B ARAEFAHENARRENEK (R, SHRTR AL, BEAARSE R
10% WY J% .

MERE (1995) RH USR 1T 1 35C KM TR H/NATRT. B8 ARKBERS 8 MK RY
BT E 106 F. HRAF, 15 USR FRAISLBN S5 TR K45~ 55 /L, COD Jy 41900 ~ 61500 me/L, 7§
MEHE COD 25 7200 mg/L, BREEN 4864 mg L, VSS/SS 4 0.76 4. MtE KMEEE N TABGIRE D
R B T E R,

BRI K 100em, BN ldem, BEBN 5L, ABARH 3L, RBEHTT 67d, 2
RIPFIEEWBET SR, AT 2~ 3d BB — R, SWEM 1-3L, A5 20~20d, HFH—%K,
%ﬁﬁﬂn,ﬁﬁm~%t@%ﬁﬂn“ﬁﬁﬁﬁmﬁ,wngﬂﬁﬁﬁzﬂsgmm/mhw,%
5 COD FHMAFTEEXRNT 10.54 kg COD/ (m*+d), FE &k 4.8 (JBS) 7 (m’~d). MK HRT % 5
d, SRT I MRT 3k 25d A 4. MIKHESE R USR B A S a4 EmaE 5,

BERBSHKEEF (mgL) & 10-6
mH TS (%) ; 88 {g/'L) cob ‘ £ COD LB P
i 518+ 6,33 45.0~55.0 41906 ~ 61500 200 204% 880
i TR B f wrE . pH V8355
B 246 3547 l 4864 [ 6.61 ( 0.76

10.5.3 BAWKSHEANSR

%ﬁﬁ%(w%)ﬁmumiﬁﬁﬁﬁﬂﬂ%ﬁﬁm,%%EW%%@%%%?%MJ¢Gﬁm
WERA 12m, N 6.6m AHAEBY 300m®, K47 33CTFE77, HRT —BH12~15d . SRTAT 20
d, COD FHMMAATL 3.9~4.8 kg COD / (w’-d), COD £AEH 0% £, BRFEKE 1.7~
22&(@%)/&ﬁmomMW%%%;%Rﬁ?%%ﬁﬁ&ﬁ%ﬁﬁﬁﬁﬁﬂoﬁm%%ﬁ@%u
2uEE%H,ﬂuﬁ%@%&ﬁmﬁﬁwaﬁm%oﬁ*ﬂﬁﬁ%#T,%EEE%FEE@EME
%,uﬁﬂmﬂﬁ%%ﬁ#ﬁﬁﬁmcﬁﬂ#ﬁ%%ﬁ%ﬂéﬁﬁ,mﬁﬁ—ﬁm%ﬁm,ﬁ&ﬂWE
PLHIARR 1% ~ 2% RE,

AN USREEREFRHNHE * 10-7
9iH T (%) COD (mg/L) | SS {mg/) VEA {mg/T.) Pt
MiE | I SROO0 | 49080 42000 6.1

e RABER R R,
ﬁi@%(mm)%ﬁ%Rﬁxﬁﬁﬁﬁiﬁﬁﬁﬂﬂﬁﬁmmﬁﬁm:mww%ﬁﬁﬁﬁﬁﬁ

ME,BRW%%iwhﬁ9mﬁﬁﬁmﬁ2mﬁ,ﬁﬁ#ﬁﬁﬁ%kﬁ@oﬁﬂmm~wF,%%F

$¢34ﬁxmtaoﬁ?%ﬁ&%ﬁ&kﬁ%?ﬁ%&%muE%m%ﬁ%ﬁﬁ&54mﬁ(ﬁ
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K] /kWh, REHHNKAMAT USR #RANE. ENTEHBOTEER,

L gt Tal: kAR
. Er I (10m'y

b} 4

R4

BABE =  ((couw) SO (Al

s

RS2 % 3000’ ) —— (i) FHEOE
=Y;:)

USR 200m*

R
HH M (B0m®)

10-19 USRAPEIRE I A R E<H AL X st E

FTRESKESAEEF AN R WA ZES (1996) FIHWIT USR J§T HH T = 40 J 5L 28 i A
MBS TES, RA2E250 o' (I USR AHRE G5T) A TABORROTREZRK, 2HES
BRE. RS 6000 KL LA, MAMRS 750 m WL, SR EH 600 P ERASHS., BESKE
RSB XRAGRE, SRR TRRNERESRBNEERYS., R T ZHRENT.

BB —— B WBEM(0n") e FHBM(OmY) L USR(2 X 250m™) —_— TR
' (20m*)

AT
HB - B (100 + 300’ —_— R . BAER — Lo 2}

1020 USR ALMERE KRHSHALEHES

10.6 HFHREHLE

%ﬁﬁﬁ%k%%ﬁﬂﬁﬂk?%#%%%w&¢ﬁ%ﬁi%o%%%k%%%ﬁ&%ﬁ,ﬂﬁ
&T&T,#ﬂﬂ%$¢$ﬁﬁkﬁ$ﬁﬁﬁ.ﬁu%ﬁ%%ﬁﬁ%oﬁMﬂﬁE%W%#TﬂuﬁT
mﬁﬁ%%ﬁﬁ,ﬂﬁﬁﬁﬁﬁﬂﬁ%ﬁ%ﬁMﬁ,#ﬁﬂ?ﬁﬁ%ﬁﬁ%%ﬁ&%ﬁu$T%mﬁm
ﬂ*ﬁﬁ&ﬁﬁﬁx,mﬁmmﬁﬁﬁgmﬂ.Eﬁﬁﬁﬁ%%@mﬁﬁ$oﬁ%$%‘ﬂ%ﬂ%
(mm)mﬁ.%ﬁiﬁ%ﬁﬁ%#$ﬁﬁﬁﬂﬂﬁ&ﬁﬁm,¢ﬁm%?,§ﬁﬁﬁ$ﬁﬂqu
am/uﬁﬁ,#ﬁﬁ%$ﬁ9mﬂhﬁwctﬁ§&§%,%ﬁﬁ%%mﬁMﬁﬁuﬁﬁﬂ%%R
B, AERANENEANE.

10.6.1 O iMBE o7 i AL 2R A0 49 3 5 A

%ﬁmﬁ%k#$%¥+$%mm$$ﬁﬁm&omalmnmﬁ.Eﬁﬁﬁmﬁ%kﬁ%Wﬁﬂ
B 10-22 firm .

EEREHEBRBBETROE > T ERE TR ERE KR ERRE., —MA3-5
WRBRPTTHEER,

M 1021 HEREHLE0ERREE
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B 10-22 S E IR SN L2 ek

ME 10-22 75, X FRTEARR, S FRRANO, B3RO, o s Eg
BAZE, FREMBHIVENLREHND, EREHROISRSE. BMEVHTHEEN, #a X%
HOoH, HHEERAEESTURBEEKAGUTURHEEKES., WK RKFRAMIESLR
&Mz 0k, B, BEREMARAHILEE, HEEERE., MU EHATEITN, TER
AW BRAMENS, TRLTHEE™, BIEEFE, BTRESHA.

10.6.2 EHEPHERBHBTIHY

| A

BHRAHEENRTE TEERE, AR W ABER/ N, KEFNEERE, SHEERMY
®R, MESTMEVZEMPE, XRELAERRE, SN ERERP AR NES FEN, S
REHEBR TR EMBFULE (BFEE, FE. 1989, Big - OEE, EERRRSHELT v EES2E
B RIS AL SIS AT SR Y SRR, B B B B R AL S Y A AT ML B L T L
B R B A SLR AR AN LR AT AR,

2. RE WALt

HTEERENCRAARENEERADTE L, RN LB TR R B AR R R & p
&,ﬁﬁ%%%%%%,ﬁ%ﬁﬁ%ﬁ&ﬁﬁ%ﬂﬁﬁﬁﬁﬁm%ﬁ,W%I,Z%%,ﬁﬁﬁﬁ~%
WA R RHEREE, BAVENREFTRNE. M5E. S58RS (1987) HEBES ey
RECEAL A BT AR ) Bk A PR IR & 4 IS AR MO0 pH & TVFA 850, 1% 10-8 i,

WiNER LN SR EEH NN pH 3 TVFA # 10-8
'OV O & 1 2 3 5 7 & it
pH 48 67 7.5 7.3 7.3 o
TVFA (mmg/L) 5904 W56 1566 1063 629 TVEA LLZ BT

MRS TR, B1ETRBABNTBIE, B2EVECRR BN PN BOTERE, 5
INLUGE# AT FH BB B,

3. RElEH I E St

WEW. DEHE (1985 ) YHTIERKABABLEES, FRENNAE 111 ARG AT
ﬁﬁﬂ3WIZ%ﬁm%%ﬁ%H%°%%ﬁm,Iﬁﬁﬁﬁﬁﬁwm%@m%@ﬁlzwﬁﬁﬁﬁﬂ
%ﬁﬂo%ﬁﬁﬁﬁ%ﬁ*xﬁﬁﬁﬁKRW%ﬁﬁﬁ.%ﬂﬁ%ﬁ?ﬁﬁﬁ%ﬂ%%ﬁﬁﬁwxﬂ%
W, HEITHEGENEE,

10.6.3 £FMRIEAWIEAR

Ewwﬁ%ﬂﬁkumﬁﬁﬁﬁﬁkﬁmﬂ?ﬁﬁM4%~¢ﬁ%nﬁﬁﬂ,ﬂﬂﬁﬁ\m@\
ﬁﬂ.Eﬁﬁﬁ%ﬂ%ﬁﬁE@%iﬁﬁm*,Eﬁ?ﬁ%m%%ﬁﬁoﬁ*umﬂﬁﬁﬁﬁmiFﬁ
REH: READAEMSOTERANLSRBET, & 30CERAH, Mtk COD H 208/l &
%}ﬁiﬁﬁﬁﬁﬁﬂﬁwjgam%mﬂyamf%$%ma%ﬁﬁ#%$ﬁ91ﬁ(mﬁ)/
(m?+d),

A BB AR IS e, SEIR S B IR P i S R B R 52, B =R T g
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RAway. RAMHTHEBREEGNY D ENSHEE K LE,

107 ZEFRREFTRER K

BRI R R A2 L& FER PR TR RS (1985) FEM, HHZ N, KETE
% (W2 RHETHEITREEN L. BRI RR A ER TR RS R R RN, X
IRERE T ARBE B SS O S v A AT JLR K B 8 8 b BBk, A SSTERTHEEREER, #K COD
FEROF LA 15~ 17kg COD/ (m’+d), COD B35k 90% 1 |

R 10.7.1 ERE#HHAEES
1. BB ARBSAELLE
sk HEONL B 10-23 H BSR4 00 P VSR K 2 I 38 0 AL T, % R
= T\~ HAAREFTETMIERN IR, S EH LB e,

AN ERIRHAA, M ERDENER L O, ARiTR
T T AFEY, HE TR, ZPEME, FREASEEE LR
B, A0 RS AR BB R A S A L WO g

I|nfm o ATHILAEMEEBRK, AT KN RS TR

[V N RENEW, BHTHTEMNBKEERS, CRNERRR
) BTREREGRE. AW KREF RN, THEHE UASE K

eki1 it WAMRGIIEE, ALK AR, Wi EEN ST

R UBF IR 7% o BRIV 28 69 BT BB IO 080, 7 DA% iy e

B0-23 BELTR KRR FALLBANBFERNIE S, BREEHE ., UASB #1 AF =2
IA&ER; 1—weH; F—5 (BRERF 1985), A EM AN ESH R S Rk s
iR Mo BRI

2. EEWMARRFTRALE S

TEE PR SN 38 6 0 W L0 1985 SRR P850 — 5 FF 6 T 5 B0 PRPE 4005 TR PR R I 4. i)
10-24 BN o SHETAA U R EVS UK S RE SN L, T ETAT VPR 05 VAR B I SR T = M4 AR, (6
AEBALE, RETHAMKR. IBHIRRK, K FEHST UASE SOSIRE, LR REE, o
TEBIE SRR N R — T, AR T R R e,

M 1024 AT, R ISR FANE M2 T, R0 A0 M (0 230 M P70, % o Bl e S Ak
R—APFEAE, BRETEN R TESE, HBMR SRR, B ol MG
AR ES B . YT R ASE R TR R SE, O TR TR S R
ABR—KPLUTE, HRETEN A TR, FENM AR, S8 NSNS g [E
BAESTHEIE . SIS, (NS IR ASN T 2o SR T <0 2 I B — (e
B, WHRRABMESERS, FARBSTMNSNE. KRRT R BT R,

X T ER R B A B B MR A K , 6% T B P M L R PN S R e B o
B, THREERAOURERE, LEREHRTEEE (MERKE, £ESRRRMLEE) o
RS BT L FS AR . T B T P R A B IR A L

BRI b3 07 . 00 Rt T 47 90 5 05 VR PR 000 8 e B 00 KR35 U8 L 3 B s S A
ARBTIR 04 RAEY . VOR N R R R . BRI, FEE AT ot o 4 S
LR RS, DEETHERIEAN, AREEESLAREE, BRLEALIE., X LBy
BE—BWI, LMEN TRGHRMTRAWI S, Hit, = EMMEORT O, RSP
R, SHETREBRRA, FO, % EFOWKRE, ReREEE, SERRHEK SRR, W
WRAE T AP T S8 A A SRR o T LA T o A S B —
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10.7.2 EEHFAEXETREEENBNEITER

1. # A% 45

iRk, FED I AFEFIB ARG K, il
FHER ARG, S EFNAARRE. BTHAMALET
UASB M¥SER, HEHAHBERE, ol BEE LMERER.
T, TESTRZEAAEERSES . SFRHSEETPIE
W 5L I 2% A T S RE 2 AR A ARG .

2. PREATER

PREFE 5 (1990) RIE T F B E 37 9 5K 79 I8 B R I 2R 4k
EEEERADHFERER. MR RANUENE 1025 F i,
W AR EEM DR 27m’, HRAEH K 250, K HAEES
IRARERELEAERBL 2, WEBERAEEON4SEGE
Wors, BOWFEAW N S, 5800 E A T 1E 541
iz, MBHRICERME VREATEENREE SRR TR
BHEFTIRE LTS, FANEAHRYRHEHEIASE
#wOHTUKAEL, B kB 10#EARSE N BE, ¥
SGEATRARS 2 RMERK . RESAA T, 0 AR AGE TR
TR THETEFR . e SR, #EABRMN 13 A,

REMNSEREN. EFATEITHE, £88 (55TE

SS )R M A LB A

-
I
|
|

I

+ -
5 4
L3

[ HEE

B 104 EEFREETSRER NS

I —AER;

I—IEw;

OI—#EH:; WV —WEE

A) T, AAEERER, HHK COD PHKE S 45.0x 10°mg/L A, R RTIE 17kg COD/ (o +
d) &4, COD ABRHTIE 0% U £ (BRFFF, 1990). RBHEH, BRAKMY COD M 13.49/1 B
89p/L Z MWH], HK CODMBNEE., #ABFAMEEELEKR, K SSTE0.34~68.09 / L Z M
B, BEKSFRHAKECERE. Z—Foi2d FRRBAHEEK COD EEREFTE, 2 —FH
BEMRERTHINEEARAOFE LRI MARSERE. ARTR, BFE N SEAFHEEE

I |

w K

B 10-25 HEHRKEISRELETRERE DR E
| =78 2B, I—EBR, .00k, 5—ETH, —ib N, T AHE;
S—ILREEE ORI 10— KEE: LS 12— Bk 13—
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11.1 FHRELEHEREL

PP S35 4k ( Two-phase anaerobic digestion), A Bt #5945 sk B BUR E{K . (Two-step anaerobic
digestion) HME AT LM B ERMEEREHCAENFRMRXAMEDFHERMILAK, EEXTEH
EFTEHBORN. EF 28 "RAEVWLBREYE" PELRE, RABLLBRER—RIER
RO, BAEEERANMRE AN CIL M Co, FRIA, XERME D JLREHASEF
REMEH RN LY HE LR RN, XEMEITRIA HmA28, M. (1) KFMER4AE: (2)
FESZRERH: () WEFZBREE; (4 RSN RPN RREELUsvEEREMH
HIEMZMERNREEE. FPREHAOEEAA AEMNEBE/IFE, 838 pHERE UL EF
EoRE, A—Aki, TR EAHME TR AR, WFEREASHNS RS, BEikdeil
HEAEASRSEFEE, BB HRNE, EXFHHERA, ARANYERERE
HEEAERAAHESEFEYFEERANER. EF-UEDPEEAMEELKBM/ R ABENARN,
AR EZM SRR T ENYKE AR AN Do TR, 4R, BURANHTWHSE, KEHEE—$
EEEANRMEIR. X—-BERAEENEEE, B aR. RIEELE. FMBEER (FE
MGG RIL TR, MEBEAMENERRS. B _GEDPHEMNZERTRERAH, E
TR Fh AR B0, BERHM B REIER AR, BSREEEE, FEE—RET LN, BRMk
4~6d, WA, FREMAEZAERER, Hpnf. BE, AEATYERNHNIESERNERER, L
BN BAHEERREL,

FERFEANEMKERMBHER .. REMNETT, RAHE—TRARAER LR HERFERR
PR B 2 JH) 04 P-4, B (RATE ey 2 RO 7 RS R AT T A A P BR 5 T B B e e S ot A R S A B
MAFEREFEAVEM _EAREXNELTY, 5N, SEHENEIABHRAIRNIERE, “ERNRE
SBRMNSEN pHEHMTE; pHEMATHE, Xai-- 20T R @S EmRmeE o~ ERFgn,
HESSFEUEHMREN, #H-PRARELFGRAIIBRMOE T BT pH EX T ERI ZER>/
B P B AR B A IR P S R A P AL R ITE, X EE R T LR A RSN A A 8
R e, FMMEMEE AN pH ETREE - EREW S5/ T Gl w /™ |\ oI e, Zae
FPRABENEENA TR ERE W, Bl RERKPNESHR L AT, miks
SEEERFEMAIBEAMEME AR pH EM TR, LLRER™E NI ™ P 5405 M
R ZhsE, XHEA-- IR RERE L MBHAREN “BARE” I8, FEEHFETHERS
AT, BERSEMFHA TRANS, ERELEACEREEE, FHEFERANETRER
MR AMER, F— S HATEHTREKSHE,; AEEREXETREYS, —HREARMMBEAT
MRAERE", EHERFFTRRAT, REARTAERERAATRSESHE, EFHNENEE. &
FiEssyul, REHFXHEE, T—-FEHEFEAFEM LS NREZTHRENNNAHNEES. &
W, RAITLUEH, s e KRS A AR ~REY 5/~ PR E B0 EEr e~
BHHE,

G, ATFFHREAATAEFHNEREER TEMARAE, MAFERAEMNELKR
EHEETEERRAN, BRI ERTEEMEAHKRERERN, ARG AREFHESHE
MERFERFETHERMS, THALTSRBEZMHBREKSEHAREREZRIMTEHE. XEN —-HEHFHE



236 FUE HRHARAHLELE

R AT AR R S S KHZEREE ARG, ETUEER N T XE
MrBAEURFERTE -MBRAEHKRAETHENENRE, RA-ZEHEEMNEKF
BAAMESFHRETABEN S, BEEATEMNWENEENRE., S E 2 math, Hik
MEARGERERE T, EfIERERIERT A HELARWEIE. Hik, TRUHE, EH5HH0H
HRERNGWENRT, E-ERELHEETE R EAFEOSS 8. UEIE- P mE ekt
BEMNFSERMAT, Bit, TP REFGTAELAEVEREMEERLT, BT EROZESN,
AMRTNEABAFRRELSERTHEE, NEBMMAXEEOREENSHSRRMAMER
HITRHE, DABRIFR M SANREAETFIRAENBEREREA, B35~37C (FRETHER
W) HERSS~65C (RBE THRMAR); BN T 6K N30 pH {82 8 7™ 5 3 4 e ==
RAERMBEEBEN (6.8 ~ 7.2), —BRORELUBHSETES pHERHNEET, TUELHE
REREAMEWHWE LS pHERHERREMNHEEZN. BEAEN, ATFHE % —8
AEBAEpHENBESHEARMABRAKRERS, AREHELRL0F SRR T8 HETE
SR MERBTT, —MEBEEWMEE . (1) PR, S0 ] L RE 7 R 38 76 48 X 8 1R 80
METREEBT, MREEHZAMTFHEOMSRAESEE, AEXE —RHR K TRERNA
PHEREE: (2) HMAKFHEER, GENMBSASERENME, DESENSRNEhR
B, ERUEEZTYRTAEm TESNRATSEWMAEE, hTFR MBS mE ERs,
EEE R R AE A S pH EEREFFRABENERANEN, RUELASZS S HME, A2
Mot i R 4 Im T R SR BB T A

AT FEREFANMIKEZILRE A BB, £ 1971 £F, Ghosh Fi Pohland SRR T 4540 55 0 52
APe i PSR 2T 8, B HE BRB T SEHT S, SRR LB AR
RRAMOBE R RN, XERTUERDPTRALSE PSRN HEME (B % B
) MBZMBEH (CPHEHEE, GBHINAEESSRANABGBRA, NEFEI T LD Y
MALERR, FRREAETZABENMBE LTENETREE, RIERSZHETE §HAEY
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PR R P Z BRI BT, BN, TERARE S A KATE, Ba8man
AEIFAMIEE, BATFRRFREN BRSO SR T4, 5 A
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mERK Y MR b [ reaw RALL EF po,
{ mgVes/ ngCOD) (d-") ! { e ODAL) (€
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CSUEERMEM) | AP, CSTR %[/ 88, 70 @S2 A 5 0 A8 WO 30 40 K [0 S B P= MR A B 1 08, S Sl IR oy
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1984 £, Eeckhaut ¥ AMRBE T LHI — KA RAHMMEEEWLBET M BRELA, S8 %
MEAKERERHES TAEE 840m’/d BARIRK (pH K 7 ~ 12, 2500 ~ 4000mgCOD/L) HIBEK. B
KB SekE A~ 550m® BIRRALIE T, AR FE 7 — 400m® B CASB T8 — MBEA
130m® B2k ik ( polyurethane foam} B4 &K E R irEe, {ﬂ%ﬁﬁj%ﬁmiﬁéﬁﬁzﬁﬁﬁﬂ%?ﬁﬁ@ﬂéﬂk,
B8R A RIS A AR P A /N M B B A W R b, X TR B RO BE K, R SR 5
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Guo % A F— M 5 R4 0B 2 A7 S84 9 P B M S 1 3% . UASR EAP=HIR M 2, TR
DOSIE 7 40k 350 g e FE W 78 3 K AN AL T 4 A K B SR BREABTREN BB R AT UED 32 ~
35kgCOD/ (') HA1EE B3 2 3 K W B % 5000mgCOD/L, #EK BB R 30kgCOD/ (m®-d) BE, H{RIE
MHEREERBTRBENR INBRILELR 8%, MHESELN COD EHRENREEBNER LMK
BHRAH . AR BRI T KM, 1R PR TREFBERWEE KRR
RPHBEYLES . LB, EWE RSN BT,

11.43 BHREIZA4E SR BT MNENE K

Yeah S5 A I 1 960 090 4R X 4T 3%, A0k 90 76 o 00 000 K FEHEM T LM ETH BT T3
o HRED, BMTZE HRT 5% 36.0 ~ 9.0d, ML RIA MR FE 3.45 ~ 14.49kgCOD/ (md-d);
PR 26 HRT 2 32.7 ~ 5.6d, MIBIME MR T Y 4.65 ~20.02kgCOD/ (m®.d), BSREW, HHITE
Xt BOD; A1 COD #9 B &2 5 & F 85% 1 65% HCEP BT B S 8 T AR ST M4 JEUAC P B0 A U R
% VFA, BULETEIAS 15.6%, P RG-SR AR Y pH MR TE 7.4~ 7.8, (RN
ERHSPFHERSBENEE TRETYE, g 17%; HREGHMNITRELE HRT B, B4 BHFHF
FERBSYHR RS ERS TR, P T E Py 7= st R By R = 0.17m’ CHy/kgCOD 31 41
B 0.29m’CH, kgVS gy, , 020 HE I 107 384 % 0.06m* CH, kgCOD 5 4 BX 0,08’ CH,/XgVS ey o 8 .E R
FIARR BT 24 A n P £ 7= 0y A TR W EBFFHH) BODs F1 COD §9% 5 34> 51 T 1% 84.3%
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11.44 ARRSITHERKENEREY

XEHE. TRk maEAEFD Lty REE S BEEN T AMAEAER, B3
SHIBREFDNIRBERRTTHARRBERASHIEYR. i B &G vl iT & 8K
HESNB-EREELEMTS., AABNMEEI LW EEGMIER Y S TH A T T,
mHE AT AP IS NEDER, R—FAF BAEANRNEHETY., Choh RERNERAFAR
MEBTZABEEAESFGHOBRREASEMTRE,

Vieitez il Ghosh FABRMITR T —MFHEHAZ S R EBAETMNESRY, TERR T OMRE
WHFELE S TR EREEEFEY A = R RAMWNERD, BEEILEEN R BEE, HHT
FERRSEREAA. MOFFENS T REFTEN - MEASHMBERERY (160keg/m’) MEEER
REFFAAR, fEEiTEBR e TEREG, RREREHETHENELT, RARENEIR
RANKEREFRDRE THKE, BLERN, ESHEPIERT AL, HE, NBE LAWY
AEZBT 25 TARARRA RN ERR RS, 1A DRIEE B LR NG W E W iEaT
B, RESWRRTERBRENELS (UCKRHCHE 13000m/L), SBUZMBNEK pH BHRETF
RS A, RUEESKH, RESEBERABTZHTEME, a8 8 EHa s sk
HBLLCO, BE, CH, BREFD, HARN: 75%00,. 20%N,. 2%H,. 3%CH,. BEM 2.5 5 &
BN BERE R, BRRAEI B P NEERREMSIRA TR FRH L, WEARME
RABCRTHNTEHMG . RS, i 10 380 1k (5 PR S 7 88 2 5 W — 7 BB S R 3R, MR
MR BR R FI A B MR 8%, S FRAR BN FER RS ENEE K (pHE
BE&EANT.5) BRETHRAERKLNE, IR~ I HEHREENEARERETT 4500, BB
ERERRENE SR E & A SR T Y HLE 8 309% 540 4 ks

Ghosh % AB#T T A A FRFIMER R R0 M4 B4 = B ERYHERAE, 8%
B, SRETMEFYFRIE . BEERAE, FEERDPRNTENASRRAEEM LIS 5
i, AREFKBHMEI R, Chosh FARTFRE T —FHFENFMHEE LT RABTEIGRS Tk
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20d B, H=SHAL K 0,22 ~ 0.31m’ /kg VS. Ghosh 25 A 5 FI 3% 7 MM ) DuPage SLEE 7 T — 15 b it B
WWHRETE, ATLHERKEESRBRMEGSEEEY, LBk LY —BEA—IEREA YN
HHBEEMEREH L 70%U L, BEFEEN 0290/ (kgVS-d) |RE 2.2m/ (m’-d), K HRT % 124,
WA 4.7kgVS/ (' -d), $EABEITHEE AR H LT K G, XRAET SRR DG FRAR R
HAs L IRBOR . RN R E ISP EH KL 67% 00, 30% CH,, 2% N,. 1% H,S; T2 £ H
BB EI SR P NE# 30% CO,, 69% CH,. 0.9% N,. 0.1% H,S. TR R ER KBTS B, M
AREEREREHCRFIER AT HEET Y. -

AV R AT H X PAR R TS A B R B I 845 T 55, 20 Dinsdale 26 A F| B 4R 8T
ZHBEPREETRAAR/BET HM R QY , 7 BRI 382 CSTR 2 22, 77 7= ¥ 42 48 12 F 58
TR #ERHLRN, RREE R 0C, B RAEBTRE, AN EDT 5.7kVS/ (. d), B8
HRT 27 13d, F 7= BR A SIS 3% ) HRT 2 3d, 2 & 5i 46 K R 2889 HRT % 10d, %5 8B ik i =5 &% 40%,
HAH Y 0.3Tm’/kgVSiam, , HH RIS R Y 68% . YEEK B REHH HRT 3) 17d, A5 1Y B3 S G w0
4.3kgVS/ (- d) , 7 B LEAH ) HRT ZE 1< 3 13d 0, 7 B e i o7 28 7 A9 VFA 48 vk F e 3] W00mg/L, H
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FHARE N (UFAF) R PR 28, BB KA KR %, COD = 20000mg/L, BOD; =



250 F1NE HAARELLHUFLE

12000mg/L, SS= 1750mg/L. BF5c&#E8, LAVRA K 0.5~ 2.0 gCOD/MLSS- d WTEE K, MK
AR BB fE HRT H 24h, Mot HBE{b4 773K 50% , HAKH VFA ISR ® 52% . WM 14% ., T
27% . SR 7% . PRARSGNLZE M K ELHEE A > G40 fZ 2 45 B UFAF, HRT #2#/7€ 3~ 6d, 3 HRT %
4d BF, BN COD W AMETE 90%, RM=SHEN 0.55m kgCOD 2p o
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— WAL R 2R, PR BNR AR, RERENTR. SREN, AAFREE
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ML Mo aRAA RS, EAWAR N 23 koD, (m*-d), HRT 3 0.5d4; ™= HEMAKR
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ﬁﬁmﬁ¢ﬁﬁﬁ$%ummywmammm,ﬁﬁﬁmﬁm&m#*%&mmwwmmﬂwm,ﬁ
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ARG R — R AT, BZEMILKT 30 ~ 40m, MRSAETE, UAFHER. BY L%
WAL EAWBH B E LT, B 125 (o). (b). () HEHFE, WE—BY 6~ 35m,
WFATMBME, BEATRAZEM 0.8~ 1.0, WA, EXHA— MK 15°~20°, BAESE AR
W2~5m, BL~3m; (d) ABR. KUNEMTRAEL, SRTHS 100000 UL, R E4BE
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i

T 1381 j'_
iy DL
® 2050 %5

4 o

o
T
P =0.313H-Y
(d)

W25 R A I
Cad, 16). {c), (4, B
ITEYHMTaAaNTHRE: BEENEHSSA5TRT, HOR IR EE L85, AT MR, B
. B, XA, WRASTREERS: mABREOEERA, L RTE, WELSER, £
FEHERERMF, PO RAFHEEE 4, S8AERA, BFEE; BBk, EHEBRAHR

5%, EEFEMmAMENE 125 (4) B

BAEBH A (E<BEA) MEERE 126, EREBRGRANR., RANRAL. #HE%. ¥

Ak WERKE.

(2) WES. RS BRERSE

BEY - BALERE LR, RS —8
MEBARISE. SRERDERER 150mm, #
HEE—FMENCBELETHRE, ERE

LR, SWATABREHER, BaMmAES

FES, BHTOANELTEERABNTE
REFERK., BDEE % 200mm, BHETEE
FIMEN, PELER, RAERXRAHR,
W 12-7, d 38 B A 0 R R Ak g
[EH KRS MHE, FETE D 8T 0EER,
TR FME RS S, d RIS,
(3) BEHHS, KESTHFES
BRENERERTHESEHE, A
WME S5 ~8mrs, FHH Tmrs, HRFIBSNEH

iy

Bie EHBHEAD (BHEE) YHErEE

o, ESENARSHRIFSESEAMSE, EHLRNBESSTNES KB EEREEBERILE
B, MEIEERIASEMAREBRBATETSE, AN RARSIE, PSAEN AR R
BHSSEBM25% ~40%, W 6~ 10h W EHFSBHE. FEIGERESSS, EHELE 28, &
wWHERRE TALANMSE, TE—HRHN 1177 ~ 1961Pa (120 ~ 200mmH,0), B K 7] 3% 3432 ~ 4904Pa
(350 ~ 500mH,0) , HHEMEBRTHBEE - —BH 1.5:1, BHEAKE, B FHAYEEREBH, S0
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4,VT{I
T R RO

B 127 EfmlnEs R

la} ECEL; (3) KSEL; (o) RHR

WEEAINER,

Hi128 REFRSAESHEGE
1—KREHE; 2—F 5 3—F 8
R s—1E

FHERSAES & 0.2mH,0.

FRHLETRKABENEREHREENEHEL, B 129
RAETEMMIREHAER, BETWRESH LTS Y RERD
EEVRAMFERABZRARL. I THBRIBEETEEHE
W, METHEME, BHEE, EXFERERE, B 129 PE
R HIEEBREER S ST EE.

FHERAFEWEREE N — R ETHEN . AT
BRRPCEF RN, BFHERHEAS RO EER, HUnTEy
MESAERBEESR, ASREEHCFEOESARELSSRE,
By PR BORBIE 1 B IR R B IR . X HEOS el | 0 e
UREHLWRTERSA E, BERR &4 RREED L, H
ﬁﬁﬁ&ﬁﬂﬁﬁ%‘ﬁtﬁﬁﬁﬁﬁ*%ﬁﬁ,%ﬁﬁwﬂﬁ
2T SUHE B0 R T3 4 BONE 7 RIS T 0.08miL 0,

FE TS T FE R A — LA, SIS R P IS PR e W T b, R R R B T
To, SFEHKERE. S, WMRE—EN, YARNERER AT RAETBEHT,

—MEFIEARNCRERE4.5~35m 20,

%kmm%#&%ﬁ%&z~ﬁW%%wﬁ%ﬁe&qﬂ%%%%ﬁ#,imm%#&&%ﬁ#%

IMFEL, 4RFERWT .
(1) BR#EH

(a}

HI
|

T

® R

(&)

Bl129 BEHETIH (o) FESHTE (b)) RSMER
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BEREMEESEREIMER, #Exs, SR EFRELHA, HENAEAE. FANHEERE
126 (), ERENBSELARESRE, S35 RTE, SR CEESHESE 7~ 5Sws ®iF, ¥x®FX
WER—IEE L, BEME | ~2m, BEAESERDE 1000m’ HE 5~ T’ /min,

(2) FEAmsk &R HE

WE 126 (o), B RAREMEG ., HAKMRE, KARTUGBESEET 0.2~ 0.3m, RER
KF0.2MPa, EGRBESKGHBANTREZLS (1:3~1:5) HEARELRT 1I0m H, MEX
Ei4% 2 tEk 2 L k.

(3) BLEDERE

EP4EAETSRMA, HENHREA T RERNER. LE 126 (&), IERHNBIRAFTESI
SARZHRSE (FRESH) B, ERANATEMBRLORE, REAFHARO EHERALN, HAXHNE
ARBHERE, MHEERT 10m, TEHEHRB2 IR 2 MIE, ZR-FERMRET .

HABH 7L ok AR E S, MEREA.

12.3 R ¥ T ¥ kit

12.3.1 HUeRAFHRITE

WHHEHAHAER TSRS 4 &, WEREERE. GHERAET. Nk mms LB R%itE,
EHESBRITF:

1. B 5 R &t

RARLTHMAEETHRESREN, FERAFFRIBASOXETMH, FHT7THMNER R4
TREZBEE. MRFESRERALS, MEXTFRA>FEOTE, SRELSMRHENERMEE
BB MCRAEBI S RRERKRTSEEERER,

V= V/nx100 (12-22)

AP Vo HETRER (o)
V— R HBANFHTER (n);
BE R (%).
B8R, BRERARP QML N 7/ L WREER S HEEITEN,

T = 100/n {12-23)

WEMNTERBHL, FHERERNEERT 2% ~3% A4, TRHELY 5% ~ 8%, FHBIALY
10% ~16%, SR EKEMERTR, FKERMNBER,

BRERITENRSEERABEHAKIEERNA2B N SRAKENRRAAMGEREIND SRS
T, BB ERFEFRRHAZEFETENAEERT,

2. AHLA MR KE

HiBGAHSE SRMAYDBRFRIECRAENATE, fEEX, HEEmaRitEnst
12-22:

n

V = W,/N, (12-24)

A V—HEEMIEEER (m');

W—EORARFHESRREFENYER (kevs/d);

N— B ENARR (kgVs/ (m’-d)),

RELBBIE, FHRFEKE (ERAWT) ANAKHRREBEE N 0.6~ 1.6kgVS/ (o’-d), BERFMN
LA A H BLA P B E N 2.4 - 6.4kgVS/ (m’-d), ZEABESHBESSAEERERERELT
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Xf o 38 I AL B9 P 0 T R ERE 00 S BB R 124,

mEEEA AN RN R AR EEN S8 & 124
> P R EEK SR B 2
MELAE | EAAE AHEREN | HEAREE Ky BF St
(keVss {(m®+d)) (d) (kgVS/ (m’-d)) {d)
6 iy 064~ 1.6 3~ 60 0.5~1.1 - 30~ 60
%ﬁiﬁﬁ | 2.4~6.4 1~ 20 1.6~6.4 1L~ 15

3. de e R R
HACRE A SRR A H BB S5 R, WS H P S WA TR (B HE S 05k i i 25 B K
M) MBERIALA R R, BRI AEM LF R B BEL M HEL, R k75 AR MEL G2
MR R, SN FEH R TRITE.,
V= [m.-%(v,-vﬁ]: (12-25)
A BT EER (o),
Vi— BREABFHERER (n'/d);
Vs BHHELHATERER (n’/d);
t—HEETE (d)s
HAR F A REHEDAAL, —BTUNE 1210782, B EXHEONERERERNBEEE |-
BHREAR . UEABRNSRICEER, BTSN ZRE LR 2,

60 4. LB AFXERNHE
" REHNEES (WESE, & (544))

. 7 Y(Sy - $)

%30 l.\ X = W {(12-26)
20 1 YKS,
10 <6c)min = (Ks + SO) "-k_d (12—27)

— T 1852 & 0 F] P o R B A% Moned 2L, W EBAR S

i

=y o [y .
0 15 45?&&“6?@@75 105 120 Zﬂné?ﬁ Bt BENEREBNE (0.) B TRXES
B 12-10 1T 1 i A R H Ao, AEEEFENE, BX0OTF .

0. = X/dX (12-28}
A s —FEHEEEE (d);
X HALR AR FEER (kgvs);
dX—F B iL i B R (keVS/d),
HES BXTHAXNERBRRILFTE (X (542)) BAIFREREHLE:
K1+ k)

s = m (12-29)
A fr k = 6.67 x 10709305-1) (12-30)
K, = 2224 x 107-¥605-7) (12-31)

HRM5 v~ R A
kB IRA I EH,
ﬁﬁm%\mmﬁﬁ?m%ﬁﬁf%ﬁﬁﬁﬁMMWmEﬁmﬁmﬁﬁﬁaﬁw¢Yﬁﬂh
fHA FIB 0.04d 10 0. 01547,



12.3 MmNt 263

S R A A, B B e E AR S &Rt A S KEFERAM 0. T HE McCany EHF I BR/D
B, KEERMNESRFR 2.5 REH, BTE:

HEEAREESHS IS aTEAeRET S8 & 12-5
EREENE (d) & B B BT iE (d)
3 i i 44 18 AE
fﬁglff;& B E i e { i it ! c) T oI {5 B e 1A) HELE
(8.0 1d} 8, {d) ' (8.0, (0} 8, (d)

18 11 28 35 4 10
24 8 j 20 0 . 4 10
34 ) 6 L 14 |

R AR I By A Pk e R ad /), BT B Ak A
V=0-0, (12-32)
A yv—HiBER (n');
O— B HEIMH ST REBR (n*d),

ELEARIE MR RIFE St A0, 8Nt E %, SN AHENTE e, —
PR RS —RHA I A F R S RN R S B R 11~ 2 L, R R
20~36diHE,

12,32 MEREERITH

TR A AT SRR AR RIRE (PIRESBR), EHNABEEMNMET. MRS F
EAWH, ARKSAEEEE AN 3 A Sl bR ETaE MR, ATl TAE
F-LEl, NGRS EKRE, RRSRERTERERTIELEES, REWELRE, B
MR, BHOAE R IR T E LA I ML . AR ok 5 i RO YR S . X R B RO S e
Fo TR HH R KA ISR P Y FF A0 B,

SR EMRNE TR R K AR BFRE A BN, TR,

1. A EERAFHE

ABEERA A EERANFEEE, S/ LR Y

0, = Z%(TD - Ts) x 4186.8 {12-29)
AP o—EBENREASINECETOERE (I/h);

V—HAERAMEREESRE (mPrd);
Tp—HALIRE ()

Ts—HBRERE (C), HMEFTHGKREN, 858 0, Y2ERYERE, 5F
R¥BRISENS KRR, HHRFE Q. vBEAEAE,
2. AR F

Qo = SFK(Tp - T,y x 1.2 {12-30)
A O —MAMAARRENRE, AEERE (kh);
F—iid . MEERBERMEH (nd);
Ty MM (ZRS L), YA N EIRIH, THEEFHERE, FEoFETys
BitE;
K——E., W WENETRER (/7 (m*h-1T))
K = ]—% (12-31)
:;I + = Tt Ct_z
HAM A BT R, TSR RIS ML EE LM 20 1256k]/ (mP-h-C); P35 IE 3
BEE L 8 N 31 4k}, (mlrheC);

ItEP a)
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RS EERE B R, IREENSFAREERAR. DAEDKIN N 12.6 ~ 33,5k
(m’-h-C); MK EHENE 2.1 ~63K)7 (m’+h -C);
A—HiEAREWE, FREERE (m);
S— B ERENR. HBESREH. BRELNMNH BB R 5.6k (2-h-T),
HRREM 4 B &8 XL KEKMFE TR ITHFEN,
I.FH, ARXRBELET

9]

Qs = ZKF(T, - T,) x 1.2 (12-32)
X ¢—FH. AT HRBAEHE,
K—%3H, B BNEREE (W/ (n*-h-T));
F—H:E, ATRBROEGR (m?);
To—RPLOMADHROKRETHE, RBRPE OB FACERBENESE (T,

R
Qon: = Qrisr + Prnan + Fsman{kJ7h) (12-33)
3 12.3.3 #HTEBRAIEIT
= B PATH IS H BT IS R R R I,
e — - BHAKR . BEREFRE. AR THENE 12.7
(éE:::::::::::n- (5) B 12-10 TEARLHE,
1 — S— 1 .REREFELR
= Li“ L = —'Q& x 1,2 (12-34)
L xDKAT
—— Rt L—EGRKE (m);
““__I?I::i:)\w) D—HEMAHE (m), — BT EEE,
—Jk 47 RERM 1.5~ 2.0ms, SFERBH%
_-_\l'/ B, RERFE1~1.5ns;

K——fHRER, £2512.1k)/ (m*h-C);
B 1211 EE s AT, FHREFMH (C);
‘ I—FGRAM; 2—i5 R B : 3— IR 15 4 3430 T O — TR R K (KI/h)
K = m (12-35)
@] a2 Ay Az
AHF  q MG EFENMEBREL, THEM 1214176/ (of-heC):
o EEZEMBE QA BARK, THER 19678k (m? h-C),

§——EREE (m);

S, KIEEE (m);

AT ETHSRAE (7 (m-h-T)), S8 N 163 ~200, —AFATHE,

‘ : A AR FHAM (K (mh T, — MR 8.4~ 12,6, 3 < B n A/dy AT, T

RANMHERF 0.6,

AT, - AT,
AT = _"‘“——E—- (12-36)

n ——
AT,
AP AT —REBBACOLNEREBE (T,) il OR#OKRRE (T, ) 22 (T)
AT, — WM BHOBREBE (1) ) MADRKEE (T,) Z# (T,
MBFREFR Y 0, (w'/h), BRBHFERY 0. (m/h), N 5T WEFRITE.
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r, =T+ ngm;XOOD (12-37)
T, =T, - Vs (12-38)
v * T Q. x 1000
Kp T —RAH60-90%C,
L4 H L BT KR
@=L ;Sfﬁ X 1000 (12-39)

A @ ——FEHKE (m/h)e
12.4 FRELBHNEBAEHE

12.4.1 JHiERMEEh

HAMBSI MR RENERSYML, WRACERSITHHELSE, BEERZBELES R
HREHRD, BHNBERANERAERATD 09U L BY., NEREXALBRMISE, TREZSE
BIrE, M -EREORESRRANLS, ZEABRESRTE G5C), ABHEENETF 10/
he ARRFEEBEFSIEM - SRBEER, SEARHWESRESELSN. EPRELDAR
I 30~ 404 FTW R, RETEREH.

ERAREORRRRBEATUENEHTR, B —KENBENSH NG RER V10 E, &
RIS R AR N AR R E, ZRNAAREAFERET, KNEREEBL, pH {8
TR, XBEMR (EWRME. AKX MY pHBH 6.8~7.2 21, HHELEEERE— B
B, —MEKTF3-5d, FEREXBFEBRMBLRETELRETT.

MRERBDF BB IR, MBLMNRE, HiERl. WREHTRARY, REATIK,
— R M A KRB pHE, #HER 6.5~7.5, BE 3~5d, FEmMEHLER.

12.4.2 RECHULARKNIETESH

1. pH 1A &) 42 %)

MFRESEHEREMBERNETEE. EREAELIE FENY KRR EER 82BN
fERT, REEM pH ERRENG, 07 5 525 4 WA VLARBE 7= 4 60 B MR 20 (9 78 R 26 10 pH {6 i 74 5.
HEFSCHMETE TS EE. S CFRNREHCERRD, 55 8x pH B3k % 8m, 550
A pHEM—ERESSRHAREN, “PRARE TN pHEREAE6.8~7.2 2H, HFRE
B. pHEMERHE6-8 ZM.,

REMAE— DR LR, HESRGBRANGE, PERERNKAGRLT, EX&EaT, o
WRMMBEF LEH pH HEEYE, BN YERBRARARE LRI pH g, REtHEXEC RS T
B EERESTHEAR T, HAR (UEKRIT) —B7E 200 ~ 800 me/L 28, MRE T 2000 mg/L,
FPAERETH, REATRAYNMBRAS L BB 3 ol (R 54 P B EE SR EWN,
EAE T LA 5 B 6000 ~ 8000 mg/L T BRERB B, XAHNFEMAS RS T -y, T pH & F R
WeMEFEPFREt k. BRRERAHECRENBMES, EEESEW pH FERRFA4EEY,

HUERMTHTERAKRAPEEERBRE (HCO;) MM (H,C0,), RASMER. BRS5EL

Wt €O, FRA K, T HCO; NS WABMBEN % . TR ARABEAS . R BLE G
TFEMT V8.
H* + HC03_ ‘_—_ﬁzH2C03 (]2-40)
[H,CO,]

(H*] =X, (HCo; {12-41)
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WK —EBEE
TR BT, .
pH=1lg [H,CO;] # [HCO; ] -1gK,

SERAEELN, REmMA#T. NRENNEERLERBEMRREL, W [HCo,] /
[RCOy | EHEMF K, WM pH AMAERBASX, AETURFFFREEOBRE LSS, HEEY
WRED, MABRWENE 2000mg/L UL L, FHALWHBEFEES, ATGRHB I pH T B, 85,
WA PR IE e R e B B R I, HLR P B R R AT IE 2000mg/L 245 .

B 12-12 J& CO,, pH MIEBRBMEME ZMNXR. RE RSN pH EMNE 88 00& MAEEZ
kML . AN Y RN AT . W, BRS, AEREAMP AR E LR ERS
HEER. HERAERBRERDTRENERENRERY . WRAORE L AT FHIKE Al
R, HpHEMA 630, AKSHBERREBERME ST HEREE, 48588, M
R, SREHART KT BGNR, BRESBRRS, TERLRMENZERTE, XEENS
RPHBRENAGNA, BIACNRAELEUREAE, ERAETER (NH)HCO,, & 78 sk
.

[1} - 1 1 A 1 i
250 500 1000 2506 5000 10000 25000
AR LM BT (CaCOmme1 1)

H12-12 Co,, pHFMEHRBLEE HNXER

2. EH Y

HARTHRKRARPHIVEKSANTEHEYRTLRET, BASEELMW ML, —KD
RET (HET) EREREMNSRAELIRENBIER, £ ERETFEEEWEER, Aoky
TR ERMENEEER. £12-6 -2 EEFHEEBETELER,

RESEETFHEGNETENER *12-6
I } I
e 25400 55 e g 3y 3 3
SRET % P E | B R | A e P upe— Bt | SR PN R
{mg/1.) (mg/1.) {mgsL) (mg/Ly | (mgrL) {mg/L)
Ca®* 100 ~ 200 2500 ~ 4500 2000 K* 200 ~ 400 2500 ~ 4500 12000
Mg ¢ 75~ 150 1000 ~ 1500 3000 Na~ 100 ~ 200 3500 - 5500 B000

FRBET PRI 4, EBRCEEMNETOMIEM. £ 127 RILHMEFIRELSETH
LR IR g

SR QG YR M 200 mg/L S FEEY PR, F YD AR IR LY 509 BB T A
FURBBILY . pHE, PSERESERE. MR8l BIEHILIKE .,
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EREHEAETE T KIHESNEL TIHEFH:
NH;} —=NH, + H*
AEEMEFAES A £127
; § ooy 5 5 F AR 240 HTART BT
S LT 80 T it § T 58T A EERT 'ﬁ_? nm # f + u_
HHER ML ‘ HY A EENER A EfE AR AuldaEarEd
NH; Catt . Mg, KT Na' K’ — NH; . Ca’* . Mg'*. MNa*
Ca®’ NHy K", Na* Na* NH; . Ca®*. Mg* —
Mg+ | NHy | Ca®™ iR K'. Ma*

PEM AR, BRENEFRE SR T, K pHa, TERA, NH HEHEE
ERMFE. F pH IR, PR, WEHMNEBFER NH, @R0. LSRR H 1500 ~ 3000mg/L
M pH>7.4~7.6, ML= EmMb, Haf iR pHxB 7.0~ 7.2 20, RIskEmE, HYE R kEk
#1 3000mg/1. VAL, BT pH SR F3. 128 PHE T EB MR AN LA .

AN EEELHRN F 128 3. FR R
ST (O N weT) % W REBEEARAT URRIFRIGREL, TN
- 200 o FREPEIYRRBEETNES LIRSS
2;)0~1m0 [ PEMENENSERE. & 29 HFHATE
1500 ~ 3006 EpH>74 - remmnHen  FSRHEESEELERNES. AEPRTUEE
> 3000 | " OH FIERERABEME, BEATERRERTEER
: KA T ¥ b A,
ERHE EWENKESA *£12.9
-
can o e | TRAESR P RMe | EEESNMENR ) ) —H A MIER | Lt e WS Wk ar
LRk (mg/L) | 5% (rgl) | RIS (mg/L) LB (mgL) B (mgL) REE (myL)
58 200 - 1000 500 ~ 5000 5000 - 15000
NH,_ N 300 ~ 400 400 - 600 500 ~ 1000
BGD; 5000 - 3000 500 ~ 5000 1000 ~ 10000
, J ] i 50~ 200 100 ~ 300 300 - 1000
Con 1000 - S0} 2000 ~ 10000 | 3004 ~ 30000
4, PR F

BRAELTENSEUBR ST, EEEZTHHRRE T, CH, #1/5 50% -~ 75%, CO, 25§ 20% ~
0%, HERBSEQR NS, 0, %, MEEWHESROIVEST T¥E0iTR, STFERNEE,. &
DUR BRI R S AR 2 R M AL E B IS5 B A B A BT MU R B, 5 A 15 5 1% B k2 35 55
HIEFIFE 075~ 1.1m' BB, TBRINFEEMEENERE—BY 0% ~ 60%., W RE =2 5 i 3 e
S8, BB 1213 R,

5. HA

FRAPNFNYRARAL (ON) NHEEIROEEN., BEALAS, MHEHMEWABEFE,
TSP H HCOT LI NH, (HCO;) TERRTFZE] WRIEME, Bween2E, pHASS FiE. AR E R,
HEMEXBRR, pHESEAFS L L, XEMAEFRRSER -~ TEEEL DY, RBEFRE W

E¥ETT, BELESE L 10:1~20:1 208, £ 12-10 RE e RS Sk S IR AR & 08 1S I 4 R #
C/N K, ERHHAI{ERE.,

EREBRFATRUMSEESRARR /N K x 1210
kel i ERBAFTE (n) | MEEESRE (%) ol [ EEEAER (%) HREHEEE (%)
BALAH 20 165 C/N{HFEE 9.4~ 10.35 4.6-~5
s, B | 35.0 } 175 ‘ o o
fagbi | 33.0 ’ 6.0 Rl 5.85 4.83
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F135 amBEB/YIEKE
RE £ aLE

ST REEDLES, EENEXPESBRRE, REGIWENER, S50 SEHmERME
EEIERSN RS . B TR ER R R R IR LSS W R T T B s BOE TR R0 . X it 18
H, S0 ENRAR FRE, BMENMSHSBERM. MEIRERGRAT A R MRS
(FA R MBS ERER), KA S BB THRRK (RNREREEEFRER . B
LR RRELIE A PR o0 (h R i 2, Wi R bR R MRS — 1 B T S 2.
AR B BRI IR A TR TR L BB B AL B RV s RIS A B, RS A 48 B R
FEANEERE, BEEANEEMBREAVEAMEEER,

13.1 mELAHEE N A MR

13.1.1 BBNHRERLTREGRNEE

—HORV, BEEEINE LA AR BT R ERGER, Bk QRN LY
HEPHBEAFRIENEHER. FAWERN, ZRRGFBERAMEEFLT ., FOdT0 08K MG
SRR, R 131550 7R SR T R T — S W,

W E RO A A £ B £ 131
B LTy k) # = AH® AGE AG

aH; + 503 = 8% + 4H,0 - 196,46 - 123,98 - 172.05
3H; + 505" = §7 4 3IH0 - —191.44 -134.60 ~182.70
4H; + 5,007 =5 + H,S+ 3H,0 - - 210.67 - 145.88 -193.70
9H; + 8,087 =57 + 3H,% + 6H,0 -621.15 - 401.70 — 449,77
CH;C00™ + 50§ = Hy0 + €k + TICOy + - +48.07 -12.41 - 60.48
ICH;CO0™ + 4508 = 3H,03 + 3CO, + 3HCO; + 48~ 7 —12.54 -171.38 — 363.66
3C,H OH + 2805~ = 3CH,CO0H + 3H,0 + 25 - - 55.59 —59.36 — 128,33
4HCOO™ + 503" = 4HCO; + &~ - 213.60 - 182.67 -230.74
4CHyCOCOU™ + 503~ = 4CH,C00 ™ +2C0, + §°- - 351.12 - 331.08 - 379.13
2CH,CHOHCOO0 ™ + 503~ = 2CH;C00 ™ +2C0; + 2H,0 + §°- | - 79.42 — 40.45 188.52
27 OBCCHOHCHCOO ™ + 05~ = 2CH,CO0 ™ + 2C0. + 2HOO; + §- +154.66 - 180.10 -229.06
27 Q0CCHCHCOO ™ + 80§" + 2H,0 = 2CH, {00~ + 2€0, + 2HCOT + 5; - - + 154,66 -190.19 -238.26
47 00CCH,CHC00 + 3805 = 4CH,C00" + 4C0, + 4HCO, + 38°- L +305.14 - 150.48 -294.69

T (1) EERE: 270; (2) AR BAMRER; AC: RRMFRERE; Ac, pH =T W B,

13.1.2 WERITRE SRR
—ﬁ%m,ﬁ@ﬁﬁﬁEWRWﬂEﬁﬁa¢ﬁﬁ.Wﬁﬁﬁﬁ.@%%ﬁﬁﬁw,MEHJﬁ
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Ko WEDTES, £FE-LHaFRAEIES, FUBREHLIFRACRARSTHTH, il
“HEKFBEAT SECRN AP ERE LR TEEEEY, AT SRBHD ¢ 5 eE 8T E a6k
WS FRPEAME TILBE (WEREA. MEAFE C, F) FRER, MERH AP, EREHEA
fat iy, TGRS EASNRIE, HERERy S, &, TEHE—TBI ATP RBH 8
B, ME—uRAES, AHMANEMRBEEREM®E, SRR, MERiE (SEasLEnm
TR WNUFELREETRELER.

S0 +H0

B :
GHEEAKC, ¥
FE ATP RRER - ® — | B ATP
- - OH
€0, .150.CH,CO0H
- N HHBRAL:
SR O F i kst

B 13-1 Temgdnil IR a2
RFXBIRD BN, TUHRERREEES AFAAL. R8N ARSELE, TEMEH
AR, FREMEEIERAER, BRETNEAIZE, UIBENBR W RES, EENE_—
MR A RE R, HHRZRANMSE, BEBEEMY CO, M H,0, B -, BRENY
oh, REFEBHT A CRMALTREEARL. RNPHE, REFEZL L 2ENARSEY
LR PR BIR. WK, SREARYEESEBERBET RN, 8 0, WAASHE,
SHRTREREARKNESE, ANTREERHESET.
13.1.3 MBHBTFENTTERE
R ENRRLEERAABN R0 RESE T2h, EMABKRASEY—BFKEITE, B8R
WY RAME T LW EMAENTR, ERAREMIRT SR AR 132 Fh. @iy
REAMEABR, RS ARMBIEN. ERRER, SRR S0~ Wik, B S0;" 5 ATP R
R #%4bH APS (Addenosine Fhospbosulphate) 1 BEEE (PP), SEHMEBELRESAE L LI B (P}, ¥
B SIS AN B A5 AT APS HASE ST R IR W SUAREL MR AR IR T (AMP)., TEHRGE B AS T RMTHRS
B (5007), ERARE, BREESPE Y — E - TRERS (500), 807" XABREHEEL R
S067, S04 SAMAFINEME (5,01) MELFMmE (S08 ). BRURME X2 B SMEEFER,
TR MBI -, ks, A E R,

505 SET+ATP T APS4pp

la

—= SO~ + AMP
o
M [5,0%]
;2
{5,03)
‘ 2e
R

| :}
s ] s
\ e Ze

B 132 s IE e EER S

M
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13.2 HEBHEZEAEAAREH LYW

WAL R AL, MHAGEEER. FRTBRS AP, wfF) AR LR
wET. B, —BRR, EAHRMEFENEKERE D, MBRLTEERERBERMNEEER, #
IR AN S, L, ERHRAIZLREHEKN, MBREKTEE - CRFNRR
H, MARERSRE SRR R TR, FITMAE AN RN, SIE SR g,

R B B R Ak o SR AT PG RS R B, AR IR R, RAEMAENEERLENE
FLRZ—, PRWWEDS (REMSHLSTY) 2HRTERBLIE, AFALRENT, d0E
HAE—-EEMNEHMEEAMAEMAERNHE. Fal, YKXEEGICHERUAMSN, FmLER
HEEWEARAMHE KT RS, N> a2 AN RE, BaaSmERss, An
TR S 0 R R 4T

BR, YEAKPEARIRENHMREN, MEMERMLSEEE R NBN, i, Hiirse
EMASF TR, EROME, T, NEE. 8F8. ZBSHRIT TR, SERE, ZH2ER
40 B £ LA FA R BN AP A S R R T A8 LU R B i — L ok T B o B B R PR A
AULUAMAZBAH, TR ERTREMNEER —RRBRATEFNAT Y — R 6 P
MHEMFE BN HEEE - ERTEEFEA.

13.2,1 BERESUNHES

BT RS RETANZRMEERS, RETERN pH (8. B, S0 i {2 5 5 & 4
MfEE Wb AR R, RUELRRM—-REEENBMNE SRS D, BREE R
HESHER, P, BT GRS F R b AR 2B A 1L, S5/ W KRR, 76 RIR 2k
HEERME I, DRLEERMECEEM T REI M SRS EE. B 33 BEmEd
THEDERE., FHEEN A M Z S MRS maAE X R,

Y HREREE
HiEgth
s
-] . &
g ]
H, /00, e
. N
m I‘\I/ m
CH, + (O

HyS + €0y

B 133 HMETIREAE. FREERESrE 28y
SHZAMABRES LR
[—&ttm: DS LmEs; MR mae,
IV —/

AN ST AT R T SR A G B I3 R AT T P9, Ko MRS T % 132 ¢,
AR S, UM, S BIRE, MMEE RS SE KN K, X520 T2 H,



a7z F13% 4£uBIANERNERLHLR

HAES®m¥ESN, OREREREENERSET, GRUEFEL~FRECEFZBA L, N EFNE.
ARTTERER G, BAHRFMER, RS EREN BT H, 8 AGHBTRE. EREREE
B B R (LA A SRR RY) &, RESRCFEEMETEN T/ FEEHR. Middoton
1 Lawrence & Olthof FAMICE TER LR GRERNM T, ARAZMAEXRS, IRETEE L™
H TR R A A E AT H .

MELFREM-REENAIRERD IR REE % 132
A K, k
L}
(k] B R (mimol/L) {mmol/ (gVS&-d)}
7.8 ~ 43 0.2 15.4
R E R
H, — 154 0.001 12
..} —28.5 3.0 30.4
it e )
H, - 135 0.006 123

A, MERHETERAE F FEXREE, BRI L REBRRNFES, hFrAngRy
BEAM b, ERERLRAITHRBEAREYRARNE S PE, ANEATESRS, FUudln
FMEAVUBE KPR AR P, WRANYKES SO]” MENKERLA, WEPREANELSE
Bio —ERBHIMERIEE TR ~H, B: a FAUZBRYBIE. TR MK EERNE & Fa
BRI, BB, R 15%8 COD B TFRBETRR, HE 85%E COD K™ & iy # H 3564k % &
B TH 2K HBR IR FE Y 1000mg/L, TG COD M 5000me/L FEE 500me/L B, BiMeh D B A7 & By
@?ﬁwEMHJ%ﬁmﬁMJ%,ﬁFWﬂﬁ%%?ﬁ&iM&%B%?ﬁﬂﬁj%,ﬂﬁ@,%
ﬁm%%ﬁﬁﬁﬁﬁmﬁmmﬁﬁﬁgw,F$ﬁ§%%$ﬁmﬁﬁﬁﬁoh@%AEﬂm%aﬁﬁ
REGTHRARUILL, R RN RE - E2AMESH TN T EA LR N DS ey
K, MASLEREEHBRLR., BINLZBEE &5 R8, HREYW, YZMRERK
B, BURE 2R R ASRE ML IR IR SR T ZRRWK EEELERMY, R E B S8, La A Yoda AN,
PR R TR FEE D, M RRERRE S KB, B AR R e
AR TP PREMER . Nielson DA 3 420K iy i 25 1k 6 2 S5 07 A £k VR JRCE A0 7 F S B 2 45 26 R 1
—THE.

LR RAN, AR REREETRRER E ML A A EER LR
— M ERSB, Karhadkar BB PHT LB, % TOC/S0 (BERK) >1.33 5, BME SOi° MR &
5000me/L, M HLGEHOAZRH BAME . THOHHREH: M PELBERKNE, #KH COD/SOI-
i, REERMIEAFEAFFREZ NNERIFLENETEE, WIERN, BB RN
EPERARGEE, ERE =R RERE, B, KA 2R WA RERYEES . 0%
RIS E FERKE R,

Grmg, mRANMCEBRFRER RS R RETESERES, s P
MHER . REEEEF AR TR, AU XEHENE T2 ER . %8 S
MEEER X, MEASEUEEER, 5909 COD/SO- WEFEFWLR,

13.2.2 ERMEmAHESREENSEEER

THERENEGETRALAEN, BARPAREESHERNSRAESY, WMRE . Hito
Bt i WA AR EE . SRR A%, Khan IR TRESHHLGY N P EAENEE, 25
HEREHNTHITTRE: WLy > FRELS > RARRE > s, TRRAERES RS
1L rEERRE.

ML BB C FEH B, EERMEANERSTRELEN, T RN RELR
BHRBRLEFAERGEL, WS RESFREHHER., XEFLORNSHMMBSD RS NEE,
WMAEAAHEMNRH, WMNAKN CODE, MREANKKEHRMAM&EERAEN, FHEENEASY
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REMEFHRTF RS- EMBAMES, ANETRABEALIEFERT N2, FafxMHPEmas®
E, AELSRBETRARNBERRERZT. —RIAY, ELXEREFE S, =FRENHLY
B, mHERAMNHIEMEMNSE., A LML RRERRRAS BRI,

BrIE e R, ALY ITRIPE R ERBUR T A DI HyS WREE, B2 H A s S 5 T A B
EHFEAHM AR, FARFENTREREER, ERENERIGEENER T 0EE, 5A%
WERERAT S SHUHBAR LR FIRELBECRRERMMERLE, WATSBRAREEE TR
HEZEER,

ERHE S, 48 HS Aaf, £SBMEYFREENT L.

R,V FE AR 2208 B A 1 HoSpwy =S {13-1)
WA R B HyS = HS™ + H* (13-2)
HS™ =8*" + H* (13-3)

HIEER, HERETERERVBEPEEFNRALYE, %20 HS. HS- M - % LB %E.
ERHEPFEEESRET, NEH -BIRAHLERSBEADTE T L. B TABHESEHEL
PRREFFNERE ], EEFEMTE.

ERMFH=REAHER, BEKD gl HNAE, K& 67 AHAY a4 80 H 5t 5l > &
Ao, WEERAENHATH, Y pH<8 38, WRPEEAFLHERL S, MERETHRENN
AR pH M — MR 6.5~8.0 2, WETEHH S KL EEMETHE LS KENT I3 E H,S
B —b e,

BEX (13-2), GEEUTEHELR.

Ki= [H'] » [HS ] 7 [H,8] (134}
AP K =1.49x10"7 (357T)
TR, BRI S SREBRANOAIR: - (13:5)
1
HS S HERMAPHIE, &y Henrv 218
[st](i&): Hn:b' :st]lﬁ‘u (13-6)

A& Hy s Henry %40, Hys=1.83 (357C)

A ER BT T FALY X 7 F B ™ M5 B A 15T 1966 2F TLawrence 25 A X 82 T %
MR HEERGRARA M FTERINE XTI EREE Y pHEMER, #REH. MEZEE
K 20d B, BBNAREERE O RKAAYEE Y 200me/L, KA 0,8 MYEE Y 0mg/T.. KA RERIK T
BEMMRZ—. #—SWHREN, BTRWEEY . RBAFEHFE, HERTORBRILY®
HEEHSHKESHRAER. . Mountfort 1 Asher M IT 0 | F*FE%EFPJ%B’JE.EMG%W&W%
i5 1000mg/L; Kroiss fll Plahl-Wabnegg F 1983 4§58 — M RIS BIR R i 8804, B3, Y H,S M N
200mg/L IS, RFMTERRET = BHEEM; 4 H,S K IEH 50me/L W, K2 N 8% 0 7 B 0% PR A S R
HET—F o Koster ¥ ARAMBGAIE:, UM NER, BIT 7 Wit UASE B0 28 P O R 3 R
TR By, SREM, M pH{EXN6.4~7. 2/, HIYMRIERS WS TR, Hel# 50%
BT H,S W 294 250me/L; pH % 6.8 ~8.0 85, MARF(EIF I RILMAER, Bl& 50% M BT H,S
WRIEHR Omg/Lo 1IN, FRISBEMUEH L SHI Y TN S, nfEER T Mk 5 RN A
TH pH EHE, EERISHAHE pH B80S, #ERX (13-5), pH B S, S W e S 1L 4 b i
i b B BEAR /D, B RTINS IR N M L HS BB B ER RRM LSS B 2o aite h. 2
F A A UASB RV 28317 s A A B0, 2 e TEALY AT R PR F BRI AR g, R %S ARk
il 400mg/L Z= 4 (FH L () H,S K 7 N 140mg/ LI , [ RE 48 B2 17 74 H B 2B Ak, T R EA 0 T 15 R Ay
AR pH EBE X TR RTINS BB S 7 LY E SR,

B RS S R TS, WAL Y2 A 7 O o BB R R A R O, Bl P RB A
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. RSB A L T IRAAR S B0 R LB e LA 5 3R R M B U S A% PR A9 pH AT H.S IREL IR, &
Z I A 18 Bt AL 7 Il e A R

13.3 SHRBANEANLEREAR

AL RE, RENLTVEKEHSKENRMAELE, HRRELEEIREARERLERAER, UEAR
= ——ai X P PR AR, AR KRB R THRE N,

MEMEBI0FRUR, CERRESHE R R OREEHREYE, R ERY, HirEWas
MTARBEME S A E LSS HMEHEYEK, FEX - EREERB TR, W: %
ATERRF OB 00 A E 8B TR A A B S B A R K A R T, S K o 800 - S B 1A B 5000ma/L
B, R RS o Y R B R A A A RIAE o Herbert 25 AR UASB [ Bf 28 4% T84 B B 45 5 L%
K, R, Stk COD H 5000me/L, SO H 6000mg/L, FTRIEEXt COD =3 7E 98% [ I, {02524
TRifkK COD AR, SO F 8 T 7500me/L B, 2R354 COD & B R MR % FEESILY 32% . Coneran
FAFXFESMKER IR (/4B +34 TH) CREBERERME O ERESEK, 58
AR R BB M2 TT45 . HRT % 1.4d, COD:SOZ™ =3.61, #K COD ¥ 3.43g/L, COD fatF% %
8.84kgCOD (m'-d), COD LBRFEN 529% ., BOD HBRE N 80%, BT CH, IS H 5 65.5%, BELA
Fe VR S/ F R B B 85 40k T 0 G e R R I K L B AE T SR AT A9 IR I 5 R

M ERERAERTTLIF U, D S 00 B UK B 58 4k 79 25 o £ A HLBE K BRI 28 s T
AR, E— MR AR T R BN A AT RS, BErmRRRIE, REXSRIEF S S0
AWEH; D5, HADNSEHREKE MY, FHKGHRRIEEC T 25 FA2W, Rt
AR EEFAARHGREYE, SEREKAINRH RS, MR AR T B i
B R AR R IR E A A e AR Em, A TARRE, Rt T RGBSR M Mg
PUEKBITT M. ARER, THAYBELEERNEPER AR,

13.3.1 985z

1. # A4k 2 25 M

B9 W 0 2k xS SO AR A0 R o 3 B ol MR AR R B B AR I AR NS B3R, BT LU AT B T4 R
REA ) B AR O TR 4 R M2 2 ) L LA L % B0 2 S S ST G B A TR T L A T
HHEV AR REH TR HER AEENE> T O T MEER, FUEE gy
RN, HE, IR EMAAREE ., HUA KRR, 5885 Eh o 5 5 5005 69 13 4
R, AH PR A B B ) B WA A fe A . AT SRR B B I B MLTE 4 R 4 35 2 . H T $)
i MoOi™ BUILEEEME NS0T M, FIEI Se M HIT B BR AR B0 00 D VR 5, 910 40 B I D 3 S o A o
PV S R A0 T e L DA T 9V ) I k0 SR R AR R O RE T

Smith % ABYHFFTRY], X FRAKVIEY, 0.2mmol B Mo~ AT SE &M B MM T B, Wik
BER 5 20mmol Bf , EARSMHIA BRI . Taylor A H, FAELE B3 MoO2- B I 41 1 4 sk,
AR LAY A 20mM () MoOF ™ I BLSE 4 4l B0 Ak 5 6 JB 8 409 1, T 9 7= P 40 9 0 S AR 0 4
A, TH, EEEHEEATRRE. Anderson B AM/MNAF IR IR R KW . 7£F Fg St ig
T 0.6 ~ 1. 0mMNa, MOy, HEA 2 M0 35 1) WIS 5 0 J50 S0 0 05 1, 0 R0 R 0 7 B B B A 7 P e 75

B, @wHBISAR, MO}~ MIMHIE FHAEE, £ RO > F Lk b R R B4 5 iy
Mﬁﬁﬁumw&%k%ﬁﬁﬂﬁﬁ*%ﬁ%*MAN%mmﬁ,F@ﬁ%mmm%%&%%%n
Hilton ! Archer <¢ A fE M HI (R RS M 20 30 S 0 R 4L SO S BE K BF L R BE, EIRER NI b A T 10mmo)
) MeO”, BERIRTIE AL WS SMH O, ARM R REHGZE T MM, Karhadkar
A Lo AR RALEE TREEATE SR, Coo MBTTTEY, K0 A R % 2848 1 MoO}~ , BiREE: i K
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ST E—ERE LBIE M0~ MIMHMIER, K HEMER Mo0l~ XM RREIAMEN. Wu
B ABTRIIAE H, 0.1~ 2.0mmol B Mo}~ % 75 R 7 [F) 3 38 9 FE L A0RL 15 0 R 75 R P 88 11 A 40 )
2.0mmol 1 MoO " LEENI M H P — R R SRR . IBED

SEBr b BME A B ST R AL R IR A AR AT B —VEIRIME AT, XR A RAHTITR, B —FEE
MEARSFBEAMER, HEAKES, BE3E—RINFRERE; 5K, S8EOHHR,
BITRAE. FAZEEEFSBRIRLU BRA,

B F R A A R R =Y —a e K AR NP A E R PR A BRI R
BHEEM, Bk, mufid, FARKEmE BRI FT . ¥ 3%, SHWIERILY RN ER
ERMAPUIIE, WIFFARR F 25 B 5L PR B . Frostell A K E ML A B BB AN, HEAK
A 1.0g/L B FeCly* 48,0 LABR IS M RFIEE; NBERTTREREH, & 550k B g th iy B
RGBSR e 2 2n’ " IR SR BB TR pE 19 LA # , WiEL Fe®* 45 zo®* 04T,

BRBIBERRMEGER LA HERENHE, B THE SR EYLEK S H
BRI AL P, MR PSR Rn bR R R A A, WA T R A3 ) B ek o B X IE B9 IR
HALGROBE. FiEs, SEEEATAEESEEEREREY M A F SNl =@, &
BN 1.5~2d, W PSSR pH HEME (3.8~4.1), BB PHBESABNTE S
BEAR P, REYRERLBERNERMEEAREL NN, S2EN, RERNEEEREETT,
FEHRT 20 5d, RARAES 55 2CH, HERAMTE 17.4kgCOD/ (mi-d), BMESE R 5.9 ~
6.5m°/ (m’-d), COD RBRHM 64%, HSH HS S B/HT 10mg/n’, BHZH. MU % A E R B
BAFAMRAHCE PR, »& BRI A YL AR E 010 P B0 R B 53547 T 998 f61i]
TS FOR FA SO LA REL 4 Ok I LA IR BR ) HS-1, LUSFE B REE K fE RS0 &, TEX e
A ERR, HAARETEREERY, FUANREE 8 0kgCOD/ - d Bl |, BERFESEE 3’/ (m'-
d)UL,mn$@$%ﬁ%~m%,ﬁﬁ%ﬁﬁﬂ%¢ﬂﬁééﬁum¢qu.ﬁ?ﬁﬁmﬁ%ﬁ
HE (20mg/m’),

B, FTHREREDEREEPHRR, SEESRAEGES, WESRUSH, BERSH
BASRBAE: WA, SREMEEREN, BLEEAMINETRA; B4, EHEERRSHTH
RYSIRGMEER, DRREEIRESEPRAZANEREREBRRAE, ~RaREE, 7
Bh, BEAXRTE GO g,

2. Rk eR Ak

%Eﬁ&,%m$mmﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁ@ﬁﬁmﬁmw,Eﬂﬁﬁﬁ?ﬁﬁﬁﬂuﬁﬁﬁ
77, FEHEB-@HAEER . T pH EEBEN, FEPERIERAY A TMH L LS WERAE,
B, HPFRERAA R B, RO 5 DL RS A9 P BT L W RS R, oM A IR 4 o7 B Y
KSR 8%, TEFCATBPEAT WS B 005 T O USRI, SRR TT UK B AL B A BT L 26 P G A
P, LIRS PR M AR, A TR R B B AT . KR L A R R
BB R R, HMuRE R E SRR AR KN L S E T o,

(1) J5L 7 6 Py TR B 32

REERELMBABPEERRER, AAMEEEGBERRE S, 44 LS HESEME (1
FRIN 3 A S SRR ) R ESFAE A (LA 13-4 (). Samer 76 AL FHUE 32 B 7k B 80 34 X
HEAHFF, &Ik COD. BOD; i S0~ 4 H1 N 12000, 4000 ~ 6000 & 3000mg/L B, d Kk COD H
BOD; £ BX 3R &) 53 3K T 54% F1 88% o Alon Lebel % ATE LUK BEIE K BT, M & B B EL BE A o ] i 46
BERABIOT, FMAHHABSERENZLEARRAR NEEFRE, HRE TR,

ABRRHEHRATZOBARARKRIBAEHE, BRRBEEE BN — 2 FR,

(2) BEINL 8% &1 50 o R 1

WHAFRE TSR B G BRI S, ERBS AT AHESE (N, 3) REX



276 F ¥ st BERG R L

(LB 13-4 (5)). Oleszkiewicz AT P SAEE0R AR B2 4 B9 UASB 5257 88 40 B0 B BB £ 40 3L 0% B K B,
BB COD H M AT 5kg/ (nf-d) B, MTFIRE COD EERF R AT, HBRFAE 8%, MIAEUwH
REWRLERH 56% .. ik, Olthof Fl Oleszkiewicz A FH WM T —#HK N “BIOSULFLX” BT ¥, &L
F5 54 Hhy S B A BT AL K R B BRER AL .

AR TE, BEREME, BRS8N AHEITRE, B S BE»ma sk Eg,
I PR R B .

BE, LIRS ZRHAYMEATEF S AR RBREEM =R EEl, EyR
B MAEEYRN S F7F, MAMTEREET LM, £— 28K LREThre, Mg Eg
4] F oy B

=
i
iz e

AW

- 1
z i Sy 2
- : ; R
N BB
(N R
T A Bk !

Rk
(a} €3}

Bl 13-4 kBB AERERNBETERE
IRER R 2R E; R
(a) WRROCBL G SR A T AESE: (0) ShEEMRIBRG AR 2 R e it

Kﬁ%&%ﬁ%ﬁﬁ@ﬁmWﬁﬁ%%ﬁmm%ﬁﬁm%ﬁ,ﬁ*ﬁ#%ﬁ%%mm%ﬁm%w*
mm%ﬁiﬁﬁ,WEB4¢W%wmm%EDEﬁ%ﬁ%%ﬂ%ﬁﬁ?kimﬁ%,&&T%ﬁﬁ
AR, T ST — e,

Sarner 3 A F Fl— A~ PS50 B8 R0 2% B MR 46 5 B A 2 o7 5% ERNEHEITHILBERRIR, KRR L
EEAF RS AR ERA SRR, ﬁ*%ﬁk%ﬁ%Aﬁ —FE bRk, Boh
BHOIMRBETFSHRUEEEDT R -

H,8 + 2F¢’ " — S0 4 2Fe?* 4+ 2H* {13-7)

R PEFENA - FHEBROBE SR, LA LA MBER Fe (OH),. FeS BULH. WAERK L
ﬁﬁﬁﬂﬁﬁﬁﬁﬁ,ﬁﬁ2&&%%#%%&&&A§%ﬁﬂﬂ%ﬁ¢%2@%%%%3m&,Wﬁ
TTHE, REFERXNT.

2P + —5—0,, + H,0—>2F6** + 20H" (13-8)

TEEME MBI LB ER, H S EA L g i, HEABRMARAMB RO BHREE R
SRR EE 3-S5 iR, EES | RIS EBHE S, SrAEWMK (13-7) BRMEN; MaEES 2
BimEFEEE RN SR ENE (138) Rl ER.

mmmhMﬂmﬁﬁﬁkﬁ%ﬂmﬁmm,m%ﬁ&~ﬁ%mmm&@mﬁ%¢%ﬁ%imﬁ
¥, ¥R Hiperion T2,

13.3.2 £
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4.t

PR

RMEE R

] ] B
LR SRR,

#FK

B 13-5 SWIA STH BN A S R R R SR R B
I—SERREY, 2—EHegy

FALYEARTRBREE K FERRASMEEHEAE. EEEAN TR AT SR =
HEREAE&, ALARERNEERELZERBSSFEATPERBOBEWERTH, #IM4
IR, BASHETEE. RIERARNEEES MRS PREBBEME K&, F14)
FEIHERMOHEROMETRES. EPEEATZMNBET, 40 & E S mmit it EER
HREFEHESEEFRIBERMN TR, REFH KT REER, BSOEHATTERN
o, HTTRHEREM, XI-BEHCHZURRENIRLERIEL R TFTM, N Postgate ¥ B FTHARE
H, MR, BRI MR E R AR AT DL FE R 775 Czako f0 Reis B AM AL R hEHT
E—s.

BHBREEFERENEFREBZREAENMTILAES: (O 2BEAEL= PRSI REs
RIBLIE ML, PRl E W S ER R AR R B il 1T, ALBmMERMR,; (2) REBLEEE
AHAMERGEEE ., E—E2F LI UE#ENN RIS E, AIRRBRETEERNE RS
SEAHRAMBAFER SR —F B, BB ESME R ymileg ., FE%.
WIS, BHA-SHEROZE, BCSHMENT BRSSP BERERNE - EMERi#T, e—25
EEAMTRASBRMHOBEE, FFrRERRZEEER, AHNTREENTYERN; 3) =RHEE
ML TRMARE, ARG FEY LS BRAE, AFATRADM 5 XK, 1) BMES
FEAST PREMASHNERT BN, BRTHREEFREM~FTHE PN LRSS, W
HdREMEE S Y—RAY, MR ERE, IRASTRREEREMN, Ry mfRErtEEs
fERY, WHEAHMSHAL D ETRHETHER, Rt XA MFREHEY T BREAR L, HIE T8
BOEFLRE, BROAST LS SRS, By E, £%,

HEfIAAERKEALY, (BXBAELEARRMEE), LAFM S0, BENRMATEKEST
WA EF AP . E# K COD K 8500mg/T., SOF~ ¥ 1000mg/L, SN BHE XN 30C, FEMRR
RRK I BEE Yy 1.0d, PR MRVER MK BB A N 4.5d &S T RB, MEH RN
A pHEN6.1~6.28, HS0]™ MFIFEETIX L%, BT MM COD EHERAKWRL F, F=H
FEHE RT3 3K 0,31 ~ 0.40m° CH,/kgCOD . Samer FIF MK E MG T HEARE R E A, ABES
WRE R PBATR AL, AMREARM LA~ HEAARNYE, EEe - FRENERES, &
RRY, H#K COD M 19300mg/L, BOD, iy 5930mg/L, S0i~ % 5225me/L, FRELIEM 4 pH {EH 6.1
~6.28F, SOf AJEEN 63%, B COD B E N 56%., BOD, =KL 0% L ., EHim TE.
XELP . RASEAGTHERE T 2B mE A KBT o, BT —RENENERE,

AR AR N AR AR B R KR S A BT R, TR A PR 2 AT A B AT
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shE, HAY, TR T EFWEEMASERE, LRANSIEHFSIIRRATHERBEE (LA
13-4 (3)) REHMBEEFALKPHHEY. BRREN, EEREWIRERAT THAREY 2R
A H A IIGT . ik, RIS EYERL T EANtE,

FASEDRE R RSB ARBELER S ERERN—-THILE. SPbEML, 28
BHUTMHA: (1) BRELAN, BEHh, EXFEMELA; (2) FPEEEEBR; (3) FAEms
RED; (4) 8BFEM; (5) THIRBRAR; (6) FPEM S0 . 5,08 M4 (7) ZWRERp, RuEx
®e Bit, B8/ WHE TN RELMHE, BERRK,

BRFAPEAUFEADHBEDHERE, XRIBTIEAFRR, FETH =K%, LR
. RERAEM LT amAE.

ZREMEEEQHEMANE, BINKHER (Beggiaton) MEWE R ( Thiothrix) , ElTEBESH
sk, SE7ES SR B kb H,S HAL ¥EH ek, FAPEBERKMEHFENIER, ERNE
BB, W LB a9 R I A e A A A BRR AR R LB — B E AL AL, B TR A
BRI AMMUKR, S0 8B E, B Khng o A,

Jo5 BA T AP IR R R, KRB AR EAOE, B o, WA G ERN RN E
FHMBE . HERMAE LT HFAE. — KN TR AR, FEAEEAWEP (Chromatiaceae)
HIECHBIGEAR (Chlorobiaceae) MRME; B RRHM LB RN, SIRUEHY (B
HULBR RS fEv R THEMRE, TEaELREH {Rhodospirillacese) HIZBHEF . U IBAKE
B ZIHAR LI RSP (Chloroflexacene) . %25 3%4 M B 1E 17 0 & & M B, 8 i 4 1 4E H R 4k
Co, MR THE, HAEEKERS, TIHBERIAY R Y85 ET, REBNCEREE LK HR,
EENUELMHATEGRRTZh, FEFERE. (1) HAERMEDBENRR, 55 0S8R H R E
My (2) HPpoHSiddRENT#HE,; 3) KEGAFER LI NS RS co, WER (WED) &
SR R A A AR 00 R 6 ) B2 ) 40 T 0 B A A R B AR Rk, %
AHAHEE L 1o WHWIRTATE | ~ 20 BRI B Kk, XA BAEBAL, RBRREAREHRLY
SR EPNTRREE,

%Eﬁ%ﬁﬁﬁkﬁﬁ%%ﬁi%%ﬁﬁmﬁﬁ ( Colourless Sulfur Bacteria), “X@EMAE" SE—4
EHEFENERE, MARSE¥EW, IE2HTIRNBMBELEBE, HRERMABRESKIEM D
R AEE,

ARXHAECHMAKEERNNAEES | BE% . ES%SE, MEERMEMERBEESR, W
RIBIFR ANRPAFL, XERECHMARE oH B HHE. PEAGTET,

LT BMMM & KRB ER %133
FEE™ HEFRX pH 18 /4 B iz ¥z AL | AEME Bk pH B HELN
T. neapolitatins HHA R 6~8 <370 T. acidophilus #ax 2.4 20527
T. thioparus L did-F i 68 <37% T. tepidarius HH K 68 4G ~ BOC
T. denitrificans AR | 6~8 <427 Tms. Denitrificans ¥#an 68 <¥T
T. intermedius FHAR 5.7 <37°%C Taa . Pantotrapha AR 6-10 <42C
T. ferroxidans z‘%’r{a # 2.4 <37C l

& T. A% Thichaceillus; Tms, 10 3% Thicmicrospiras Tsa. {{3% Thicsphaera

R 13-3 PHEBERTHE (Thiobacillus) £ +3f1 HARKEPRE L M EORME, —BEF
RAETH, EXRAE, MEES, BERLDELERBRT, RRRE, REHARRE LY
ik 5

AERAHNHLE R 2REMTESRAD NP RRAE R RED IR GER. MECRAER
WEEHTERN, BORBERRATEMNE —, DERTERMEHET Cavin EIFHF GO, &
R BARAMKNECHEE, MHEQREEETRR, AR T8 5 a0 5 i T 16 558 & 27T 85 HOR —
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B, T H R OREFT & A SRR AT REA M .

AEREEHMEEL O, EAETEE, BETERTCRAHENER., ERELARAFIER
F&AE FL NO; 3 NOy ERBFEE, BHEHEEN N, 0 T.denitificans. TR T, FI{R ™4 #Y
HAXLAHAEETUAREREPFEER.

LW E R EIN RS . FH, TARAFAERARECDIBIHE FZER 0, (B N0y,
AR CO,, FFUHESAFEEMENABAHBRERKNRH. £RLE, Kuenen FALWHEH, XA
WHARAERYEZRHTEE2BHAEws, AR EPLHEBAEANELT . B8RSR EZERT
REBREAL. EXNCRAHEERE 1 HHRE™E 1 ~2g SmMMAL, TAKAFHELIEIE
W, SR 1 MMM B 20 B, ALTR, AORAEEEFEETEYRRT ZH
—Fh B A0 -

BEL YR, EHHALETH MR, —LHHbIREE/I VMM, IRk
EAHBRTH. HTEETHEK PR UBRERIZR UM, ARMER TS, STERKRER,
HEEBRE SRR ENNE, -

Gommers 5 AF BB HAITHE ( Thiobacillus denitrificans) {5 E. ZHEFBEH. e L Bk b
B NOT HET R, Ma Ry RS, NO; WBGEIE RN B RS EKTHRLS. 28
M NO; M= REBELY, AFEIHED. WEP2-3ke/ (- d), ZB4~6kg/ (m*-d), NOy Skg/
(m’-d); EfERYBAFERBER S ALNRBRBOELBELEE, REDEET, E# NOT B,
MM AR MR T2E, BHTFEIRLY.

Robertson #t Kuenen % AHT T IR, M EHARE L E R EEREPRRMBZ)E,
MHBAHRTEAE, DR RAHERERER, RBERRY, RERKETRRL., BE, —5H
Z A7 (Gist brocades) HIZMABRHMRERFT LM, B HATEEB KNG,

ok R R AL HE AR, FREMBG T Z N IR R RN RRE, RERS 08,
SOT MMM . FEXAEB, #2 Delit K% Wageningen Rl K O #4T T — 25T, METRIR
H o U Stefess 1 Kuenen 2 AMIHT R R, BT ER o B R e b Lt AR R A A R . i —
BHHERYN, BRTEBERENRCYRELYMEORAER RN LBEE, YEmERy
BEMRA AT, #=YURAERIE. Buman FARAREMBRTHEEYBH T,
1988 4, M1 HERAATENH AT NapS BEK A JLFhE e B 1T THFST, B TIHME.
pH, ML A A BRARRMEN, HMENAHRE KL T K ALEE AT THE, &
EETHEKPFEFNEND EWRREE S EITHENET. BS, ITRALYS BT T PR
i, BB TRFNZRE. MWK ETE 30 ~ 150mg/L 2 B, LS ER3EEE 9% F, HRT %
19min, WAL ERR AR A tdkg/ (m’-d) £H, .

BR Buisman % ASh, BH —SHHEEX N ESHT THR. 0. Henshaw F B L1357 9 Chlorobium
thiosulfatophilum ¥ BE K BT AL M E AL BB HE; Lee 70 Sublette 25 A ) FE B L 50 4F B 5 30 7o 5 5 41
BAES, EATANRBIRF, RESESTHE, TRLYHEREREE.

ERREE AN SR E RN REE DL RMAT T EI 1005, AR LM r=8AR A BT R
R, AT O R B AR AT AR K R B L RS R A R RS, TR — R A
BR—EWBRE— R M ABORN TE R BRI SRR K, HRBEHRAN TERBm
Bl 13-6 fis e BB E B KHESAD S —H—RRRTIRME 2R, S84k, %K
SOL #5875 Y0 ) E S AN N LA BRI IR o 3, I G S L 28 A DT BB T B R K R B B RE R T A
15 Bk IR 3 s K A B AL BT KRR AL, B A X B A A SRR B R —— WAL S
RANYREBRCRBIE Y —EHEIR: REEAHENS H— e RG22, WM
FR-NHFALYBREE RS, AR, ZEEBANEEDD EORME S E, 85
HEEEAKNEERHREERT, ENTREREEEKDORL AR HDEERATR, BE
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HAWIER S W RN E R MR, FRNKRETUSHEIENE,; XHENEARI#AR
BEM—F AR ERT, TUREESHEHEPHFNEELYTREA_EAEK. SLEFENR
Wiy, RE.: BLZBARMLMEMBRENAIEN, K COD/S0- ik 5:1, 507 KR
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BB R 4% o T RE T e 55 3 b DUKE IR B B AL Y S B INBEAOBURIIT IR s A8 W B B o BEAE S K B4R AR N
250mg/L2ch, M £ 23.8kgS/ (m’-d) B, BRALHIAIRBRBW IS 0% UL L P T A240 UASB 5738
P RETE BB TSI, COD #K BT ol 3% 33.5ke/ (m’-d), FERHELE 90% LI &, BHAGLL T JEH UASB 45
HERTRMREERENRR LT PRSP RESR,
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i T

I
U

BS4=

e [ TEd L

1 2 3 4 ? 2 3 8

B 13-6 HEAERR—d YRR AR S HEE T AT e
I—ROKAN: 2R 3—RKE,; TR E IR UASE SIS s—EMMBE NS 6—ILRm,
TAMUKEE; 3R UASB R o—kH,; 10— WSS A RS

E@Bﬁﬂﬁ%&UmBﬁmﬂwﬁmtﬁ%@%m%zﬁﬁﬁémﬁ@ﬁ,EUMBﬁﬂﬂﬁm,
E%B%mTﬁmﬁﬁW%ﬁ,ﬁ%ﬁmﬁmmﬂﬁﬁﬁmﬁﬂﬁ%%umBﬁ@%,ﬁ*ﬁﬁi%z
ﬁ%%MWﬁT,EEmFﬁWﬁﬁ%ﬁﬁﬁ%,ﬁ%tﬂum%?zﬁﬁm%mm%ﬁ,ﬂﬁﬁ&ﬁ
HYAZEFHEE R . Dries % 0081308, BUZBAERNBNTRBESRGIREEKE (FGSB) KR &
ﬁm%&mﬁﬁﬁﬂ,ﬁﬁﬁﬁtﬁm¢§ﬁ,ﬁﬁTﬁ%%ﬂﬂﬁ%oﬁ%Ezumﬁﬁ§ﬁﬂm
ﬁﬁ,ﬁmﬁﬂﬂﬁ,%ama%%&zadmﬁﬁﬁw79ﬂuoMﬁﬁﬁ%ﬁ,zﬁﬁﬁﬁmm
ﬁxﬁﬂ—smﬁu&m@ﬁﬁﬁ,m&%%%ﬁ&amﬁﬁﬁﬁmﬁm%w%%gﬁ;ﬁﬁ%%ﬂ
AKERBREE ¥ B 800mgS02~ — S/, R 10. 4gmgS02~ ~ S/L.d B, PR F BT COD A RBELHE
ﬁ%%@%%,Mw,ﬁﬁﬁWH*ﬁﬁﬁmﬁime,ﬁ%ﬁﬁwwﬂﬁ,ﬁWLﬁﬁﬁﬁ&m
h,m*ﬁﬁﬁwmeMumcmﬂﬂﬁ.m%ﬁﬁ#&ﬂﬂﬁﬁ@ﬁ&*ﬁﬁﬂﬁ&k%ﬁﬁ%
Ao WIXE EGSB 5% 8% AL BE R BRAR AL B0 TV B K TFIDM R bR R 5,

EW%EQIZ%E@%@Eﬁm&m%H%,E%ﬂﬁ?—%&%,ﬁ%rﬁ%m%%%ﬁﬁﬁ
M?ﬁ%iﬁ%%m$t,MW%ﬁ&ﬁﬁ&%mﬁﬂiﬁiﬁ¢%%ﬁﬁﬁ%%ﬁkﬁ@o

2 £ x w

CEPIE . BRI A LK S YRR T MR L. AR e, 1995

CHEEE  ERKEREYGHEEIR . L. FEREE S UEE, 199

R REMAESYE L SN B A, 1003

CHIEEF, BREAIE KFEQLEHEAR | LR, PEFAEBHSHE], 1991

-EFARRPRALL, BEASRETBER RENLH T ERABRERTE S0 MERETILE
KodbE: 12 rlb AR, 1088

OB W R
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10.
CEAEYE  HAZEHMAE AL EREKP AT . IR, 16 (6}, pp. 7-10, 1995
12,
13,
14.

11

15,

16,

17

L EYE, ITHET . WEERISRE (EcSB) ERSMFRAR . FEAEK, 18 (4), pp.3~8, 2000
CREGEN, BAMEEEY AN k. PEEIA K, 1998
. Hiltor, M. G., et al.,. Anaerobic Digestion of a Sulphate-Rich Molasses Wastewater: Inhibition of Hydrogen Sulphide Pro-

duction. Biotech. Bweng., 31 (§), pp. 885~ 888, 1983

. Maree, J. P., etal.,. Biological Sulphate Removal in an Upflow Packed Bed Reactor. Water Res., 19 (9), pp. 1101 ~

1106, 1985
EEYE . HEEABEEALEKOREEWLH  FMPE, 12 (3), pp.61~64, 1991

BRE, LOE%F FHARATIZLEMKRERREANEKOHE  AHBE, 16 (6), pp. 8~11, 1995
ERBY  KEEREEANEAXESLEF TLHOME . PEES, 1995, 13 (87, pp. 1-6

Zuo Jiane, et al.,. A study on a new three-phase process for treating crganic wastewaler containing high-strengih sulfate. pro-
ceedings of the 8" intemational conference on anacrobic digestion, Sendai, Japan, 1997, Vol. 3, pp. 20M - 207

RHCAS, BERH, BREL GEPLHESEAREABSABRIZNTR . FEBEX, 13 (3), pp. 10-13,
1995

WG, RIS, REE, F— . BHBEKRSHLTRBELMBERTFEONE . FEFES, 14 (4), p. 1
~16, 1996

- Barner, E.,. Removal of Sulphule and Sulphite in an Anserobic Trickling (ANTRIC) Filer. Wat. Sci. Tech., 22 (1/2),
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MM EEMHAITRER, ARt TRFSE PCPBEFE, £ R CTENSEENT, #0 PCPH
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BE.BE, W=F%, dENESRPEEYPAYRN, EAOREABRK. M. Sk, SbiE
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con HA (mgsL) 78 48 87 75 75 62
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Y., BRERKEMEERA A0 TEAmAE T EK, ETZHKEATEHEME QT
PR, HETH MR BETEEENT . 2K 748 6 rd | 8 8K 45 8 At ) 2% 36h, & 5 R %ok S8 & At ]
A AtA0=1:1.8:4.8; REBEEFEHIS:1; BE:. REAEMME: 35-37C, 48, FEENSE
H25-28C. RER COD HEHRN 85.4%, NH, - N 2BRHE N 92.0% ., A GC-MS M LEFHERIBA
LY REEHENYNEERNER, SEATFRLE TEHE, A0 TLEIER—NMELEKPEINY
BELR, TEFEREVYNERUZEANERYEREE, A0 TLERRBE ERIEHISRE
BEAERGEN—FERTE,

FEA/O TEH, AR ARMEE UKTEAPERBENY (o, B3, B0E) g
o DU, BRMEnCRE, SREMARN., EoAREYSE_PRE., E+ a2 - mads
ZHERA, RTEREA. BEENY R EREERET,

FHWRE B
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Q
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<:f*c>l“*|F“'"T*”."‘. —
CD QD"ﬁF*CD CD Moggm

%%mﬁﬁﬁk%k
O~ O — O

R 59 P P 2 2 R ﬁ&ﬁm*k%ﬁﬁﬁﬁﬁﬂ%(gﬂﬁﬁﬁﬁﬂkA%)ﬂﬁﬁﬂWR
HAEMBRAE, ERUTH, LRSS YRBE YA SIS R0 TSN PR E8, BFR
B, RUCEATHERURREDERYENYLES . S98H. HFE. 3. +—FBRMEE—8,
eI R AR AT ER,

14.8 ##ABE AWM REL P4 HE

HARTURMAG ThHEHEZ -, HAEE (XHFHSE) M5 AMERAH T, RUTEERLE
FRAKR-FER, BHRENUTERMEREMRRY S ESHERBANY S £ YRS Ry Sk
ERVUR K. By a, HEEERK, WERR T BER KSR EL YL ETY iE ok
A BE KR EAH LM, A YHFE LIS 2 2T Monod BE IR, Hh 2wy
FIH Vo =1.3d7", K,=8.33mg/L, RNEA DRI ENYA 5o TSR A . BEK PR 4 Yk
YR COD 5 & COD &9 th 24 3 30%

BWMRAFR UASB B i B BAKRI B R K, Bi7880. F B MBEE COD £939 8000me/L
AHEK. HRT 2 10h, FRAFHH 20kg COD/ (m+d), COD £ AT 50% - 55%, {B UASB /& R[3%
HIK AR 8R 5 B F 5 M K2 OB 2 M2 T Bk Hidr e, BREUSS H— LAETE,

m%#ﬁ—ﬁxmUM&E@%%%%I?&E%H@#EFE*,ﬁ%ﬁﬂ%ﬂﬂﬁ%,ﬁﬁm
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UASB Ji R385 PR # A UASB BUM 88— B, WEBEYEMEL TSN, #K CcoD MR E 1500
~2000mg/L, HRT % 7h, HHEAFLIH 6kg COD/ (m’-d), KL 30~40, COD HBRER S0%E4.
FFEG, YHENKEGZERER, AREAN1.5~2.0, KEHKWMBH 255 (CODHERE
1500 ~ 2000mg/L) BYERFABHK, HtZ2R SR ERMME, HH coD BHBEAE 0%, TN £
BB N 17%,

FAHABEEFEKEFFBHREAFRSRPABEAE. FAF BN RAREEATE
MBBRRAE106°-10°, EdHPMETEME (SEM) NEHETEME (TEM) HEINEEBFERLA
HWHARMZESH, BAdEGHNEIEEEE. SPEMELEN B PAEEN, FHEYHE
B AE: UZRENVEEEFEATHER L, EASHNERAKEREDE, MAEEMEMRERA
£

EMREWNLFEREEEE R NEAL TERET TEKEEYLHEIR, SEERESEK
COD &k 20000mg/L., BODs/COD EL{B{L % 0.30, KPP EAEHEEHRTIY, B ERENH
K. BIREARHTHENEHKEMN PAM T EETAMBERAKE LR, FHK COD HELT
5000mg/L, COD KIRETE S0% Ll 1, MEREESREH-FRBATNES.

14.9 HHEKOWREL DL E

BHREKFEA - ERMATEWERNAREREFEY. TEEEPF TR EERAE
(R oEAR) #TEKEA, ARTERAERFETELMAEHY, MK Pix. Eik, 458
M. NECER, SHPEEER. S PEEXNRIERE, ENHEEELUAYREEOENY.

HEAXRFNANYRELD G —FPERTREE WA M REFRELERE I AR,
ik, REEHCHEREFREREKREBEEMN L BFER,

Parker A5 /NE 1903 EMR T RAFMK AL BNEFET EHAT S8 B HKhEem. $EEx
EMMERENEL, YHKPHETHER, BBER0% (V/V), AHESEEEY 6h, 122k
BHFEFE B, SFEEERMEERDE 1 MEBRT 0% ., BTSSRI A T
WRENEE, SYAPRALENARARSERIAIREMHAT, SFE0aYNERRAEY
PI80% UL Eo MAKAEBHEHR 6~ 48h, RAMBEE N 0% ~60% (V/V), %55 B woR+,

RARERMBEERRENEKZE, GEHEAFETSINULHE, FEWRIELTXE—F
ERM AT AR . Bryant H Sierka #757 TR BEEFEEDEBEZHNREE TEHEARNB W, HET
B EABMRE- S E A S LN T 50% - RS ERAEC S MESEGEKMLER R, Ba-
JFEAGAER COD, TOC, ACK, BEMBEMXATMNENSHHEBHEGHINE (1993),

Long S IE T IRE - EARLEMAMR AR ERAT R RTFERLBEIEHELSY (CAC)
HREE®W. BRITERE-FEES MBS MR ERN ST EA S RE S, TUREREK S 10FE
IR EASY . WL, WAE, 1, - 282, 1,1, 128248, AEZE,. 1, 1-°HZ
W, R, 2_8Z%, ZR2%, BE2E, 1, 2, 3 =Z8FE, mEeinREAEEY 885
ML, 2“8,

Long “F fEFIFFBOBR 5L P RBAE T AL 2, 2 WAMR L, L-ZEABTEENEHHER., IRER
XRTHNAS A B R RRH K AL A RERO LA NER, T amR 1, -2

Z&ﬁ\ 21 z'ﬁﬁﬁ*ﬂ l, 1-:m9‘ﬂ% (1991)0
' Korickass % (1994) AIRE-FHRAASGEE N KRS H W BEREF T EHEN KIS, T8 T 30CTF
UASB 5 R AR COD MBHEME D, RE-FEH ST BOD; £BEKT 98%,
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