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Abstract

The quantities of ATP generated during the main part of the retting
process of kenaf fibers by using both aerobes and anaerobes are calculated
by applying bioenergetic principle. Aerobes can decompose kenaf gums
thoroughly into carbon dioxide and water with oxygen and generate a
large amount of ATP. However, anaerobes can not decompose the kenaf
gums thoroughly and generate much less ATP. The growth of microbes is
proportional to the amount of ATP; therefor the velocity of aerobic retting
with oxygen is far quicker than that of anaerobic retting without oxygen.
Based upon the aforementioned theoretical research, aerobic retting is
selected as the technological route in this thesis.

Then the acclimatization of microbes is conducted and the
acclimatized anaerobes and aerobes were used to retting the kenat fibers
respectively. The results of experiment further demonstrate that the
velocity of the aerobic retting is much quicker than that anaerobic one.

By setting the retting duration of 20 hours, the factors affecting the
residual gum percentage of the retted kenaf fibers are studied. The
experimental results show clearly that the following factors have the
significant influence on the residual gum percentage of the retted kenaf
fibers and show the obvious variation tendency. The preferred processing
parameters are as follows: pH value 7.0 bath ratio 1:50, reuse percentage
of retting liquid 50%- air flow volume 2.5L/min. temperature 40 C . nitric
additives (ammonia is better than nitrates) percentage 0.45%.

By comparison with anaerobic retting, the retting duration using
aerobes is much shorter than that using anaerobes. The breaking strength,
breaking elongation and linear density of aerobic retted kenaf bundle
fibers have no significantly difference from that of anaerobic retted kenaf
bundle fibers except for the softness showing a little stiffer.

Last, a set of SBR device with auto-control system is designed and
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installed to study the purification of kenaf-retting wastewater and recycle
use of purified effluent in laboratory. By testing pollution indexes of
kenaf-retting wastewater, the effects of volumetric load and sludge load
on COD removal percentage and SVI are studied under the conditions of
confined aeration and unconfined aeration. By comparison the
performance of confined aeration with that of unconfined aeration
statistically under the same concentration of influent, it is concluded that
the COD removal percentages for both confined aeration and unconfined
aeration do not show significant difference.

From the viewpoint of increasing efficiency of purification and
cutting down the cost of purification, confined aeration is superior to
unconfined aeration and high load rate is superior to low load rate.

Experiment on recycle use of effluent under the condition of
unconfined aeration show that COD and BOD removal percentages can
achieve about 80% and 90% respectively, meanwhile they do not decrease
with the increase of recycle time. Furthermore, recycle use of effluent of
SBR has no significant effect on the residual gum percentage of the retted
kenaf fibers.

There is a great deal hard-to-biodegrade substrate in kenaf retting
wastewater. Although the content of hard-to-biodegrade substrate can not
be directly measured precisely, it is found that it can be calculated
indirectly by applying the dynamical model of organic compound
degradation. By testing COD value at different time of aeration and
applying least square method, not only dynamical constants such as K,
and V__ but also the content of hard-to-biodegrade substrate S, can be
determined. These parameters, which are the basis of calculating the react
time of the purification of the wastewater, take very important roles in the
engineering design of kenaf-retting wastewater treatment. And it 1s further

revealed that setting a sparse-oxygen period is beneficial to the
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conversion of the hard-to-biodegrade organic compounds into small

molecule ones.
The research work done in this thesis integrates the kenaf retting

with the retting wastewater treatment into a whole by using biological
technology. A brand-new closed retting route was formed by reusing the
part of previous retting liquid as the inoculum of the next retting batch
and using microbes to treat the residual retting liquid continually. The
effluent can meet the demand of recycle use completely. Compared with
traditional chemical retting processing, aerobic retting hardly consume the
chemicals. The water consumption and pollution indexes of retting liquid
from aerobic retting are much lower too, because microbes degrade part
of the kenaf gum into carbon dioxide during the processing of retting.
Therefor, the rerobic retting processing is expected to be a technological

route of clear production having potential prospect of application.

Keywords: Kenaf Aerobes Retting Wastewater
Purification SBR
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AY, SWMBEMEE (1/20mol) AR AFTFERNESH ATP 1L

"——si"é*%#]
AG=

.o AG,+ AG,+ AG /Ky (2-5)
U gt il . P it Ay
kA G i
e T
A Gk,

B K ATP

7\
— k. A AG
P — SRR

¥ 2-12 AFHEDRIEYIRS AR EE

5 -.:_QE?#E{J 5 [5] [15]

I FHFHREERRE NSRS RNIRIETIETE KT A
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®_F BT EYIRRIEVTR

2. ARNTHETRE TREYVEANCRUFHAHTE

IMRBEENEENRYS, ARt PEITE

BBEERET. 5 THERIRAR . )
E . MM R AR R S E AR, BT LA
FRRRE, - ;

R S R LR A »

J@‘H]gq:i’_l—ﬂ

6 NEMEKER FEHAENE

il

fEE 5]

A e BEAR U T AR T
THEFHRIREZAN. FTLLF:

A

- e

IR

Gt = LI,

B, 4 R 957 51

FEERAREE.

R IEAN) 3

I TR EEE R/, EikAT L

VEEB N ZHETHEYR T & /X
(2-6)

—k,.A. AG, = k. AG,+ AG,+ AG,/k,

HFRA (2-6) A LLBH

TR A E R RS E A TP E AU

n-AG, +AG,/n+31284

& (2-7) ¢

u&%%r i

7 (2-7) €

igf=

n-AG,

1)iE

HiG

125 FE
RERTTHE B E.

A, ¥

&b

Bt

2A LA

H, n %g/i\{'ﬁﬁjﬂﬁtjiiigm;ﬁ& ‘
CIFE IR RLET, n
McCarty Z ABER X R MR, e~

N

AT SRFMAMNEDEKERR N

7.
A

%BU:: ﬁz&l—\ E)ﬁlﬁ- 6%EE’ -s

IR TR AT A, 7

HERBALEE (1/20mol) HI4H R

(2-7)

7, X FRAMN

—A%EY 0. 6 L7,

E A A R, & & A b 90

B b L T B HSAMFELR. BTHRK

. &, MEANZTEBD,
BHEITE W HEME
TR UMN—3 F-
3 4, BHIZ

L LA

A

CETLRWMA. . 8. B K.,

FEBRERK.
P AN i — 8 $U

SRS
MAK. EHNEE. ETEEERRATH

-5 i, MBERMAEY E#Z
ST T RE B A O 1
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A KFEEEARI

LR AEIXTT
-gE R 3 f145 . BITEERWMAYEKR,
B, 78 B RGO AR & & J s .

R 3
e 1) 3
EA
% a2 i RS T A
ElNER:

FH

o

XT3
N

g

=
FHERER D

) QVi
EYB 5 RN AL S

amgmma

H

R

%‘_

=)

-—|-F
Z5
l‘: Xﬁ

T EA
L ARTE

R MIC (R,

LER:
BT NI FRR, BT HE

L 2 i

O

el

) B

]

/T

7E 7= i

AN S
I 4 JR ) 44 5 18 (T EA

B BT K EW
CH,NO, KF R, AL KB &F=

SEEAE R NS

ST F 2 mE kiR, IETA

0, 2 5 el i
HETT

, — IR BRI T AR TR RS M EE AR L

%%o

3L

}.

= RN,

Ik CRR) MEBERRR (R, 77
R BRI AIL V.
o B £ 2 BRI

b, B ZEACHK 1

C

o 2% R A IR
X C&iE

Ol Al S
CH,0 RFER. KT

4

%23 BFERUEERHFEN

1
Ao MBI AR TR,
R LT

CERIMFES (2-4) FEl (2-7) BIRHHUE

e

EMARGEPHNAZKERRBIERRSE R,

— A~ 40 AR SR Y
— AR TR (RFD BMEMARNRN (RD, —

:% 2

AR 4 & A

PRI

)

?

FERBAKUED
=Y TT R H X
4 T By 1 3R]

3 [1910

¥ R TR

AGo /]

AR R (CHNO,) & B RN TR

1/20C.H,NO,+9,/20H,0=1/5C0,+1/20HCO,

+1/20

NH, +H'+e”

————

4 7

ZAE (0)) BRI RN

1/2H,0=1/40,+H"+e

78174

BB (CH0) BULRIER N B

1/4CH,0+1/4H,0=1/4C0,+H +e

-4186

0

b 8] = Y R B R (CH,COCO0H) £

e

) P A 1 -

2 [ Y 77 FE SN

LR =

1/10CH,C0C00 +2/5H,0=1/10HCO, +H'+e”

—-3576

9

WAR (N0, ) EEANEE (W) e

= RN T REIN
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E_F HARFEMEYRBTETIR

1/8NH, +3/8H,0=1/8N0, +5/4H +e” 34514

(1) S EERN S E I A

A G,=-41860- (-35769) =-6091 ]

A G =-41860-78174= -120034 ]

AG =0, n=0.6, N

A=0.384

f=1/1.384=0. 723

(2) ZFATSER LR A & S iy

A G,=—41860- (~35769) =-6091 J

A G,=-41860-78174= -120034 ]

BT HRNES N, B T&RAERY R, MEDLRELEER
EHNO, BN NH,, FEbac, REUUTHRXRER:

AG. (J)

1/2H,0=1/40,+H"+e" +78174 (2-8)
1/8NH,"+3/8H,0=1/8N0, +5/4H"+e" +34514 (2-9)

Bril, 1/8N0,+1/4H"+1/8H,0=1/40,+1/8NH," +43660 (2-10)
FR (10) 4% 1/8mol # N, MAAMREKNATHRE 1/20mol
1N, FEAG =43660X8/20=17464 J, n=0.6 NI

A=0.788

f =1/1. 788=0. 559 :

h FRITE RS RELR T4, JUEEENSEBNME, 4
BHAEKEHERE® 29%.

FtH xEHR

(1) FIEAEREDRRE FEERINRREREHZFATE I
HIZGEINE. SHOCERARRELHE.

(2) MIRAERFEFELATTEMEYERNEIERRE: 28
RFUKRRRERE. OFF; . CREEY WP MCOREERER
inh 6-BERRRYE: 6-BIRRIEAN EMP BRI A NI
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FRERFH AR

7 B 8 22 = 32 BRAIG 3R AN 2 A PR IR B A4 e & Ak 3 AR AKX

(3) MAEYRKNARE “KRAEH, BB, BRE”. BREY
FR S FNEIR 5 S TR E -8, M A 28 52 e i B3
. IFERAEYTER ST BN R 5 1S 2 h — ALK
FK = KB ATP;, TIREAMAEYTERE R FME T XTI M
IO EARIE, F4EM ATP BEOBZ ., HAEDRNAEKES ATP
I E R EL, EFEMAEYET SR &M T XTI R E) B #
EELREMEYELERNEZETRES.

(4) RAFEHMEYR KSR IEREN A ZFABFIK, MK
FINAEYIT KR 2 BAMR, B, 800 7 R BT A
R AT A AN R

(5) B oth5HERHE, FEHMEVEFTENFHETLUEEEN
NIFIE AEMNEKELESES 29% .

S Bk

1. 288, k%, |
47

2. BRER, WL E BAKRMWBERSSERE. bR 8 Tl rt,
1982. 50~120

3. BRPHEE, gkl ZRUEBRBEFBEARN PR SNE. ZHRARBK,
1993, 75 (1) :23~26

4. Thomas D Brock. Biology of microorganisms. New Jersey:
Michael T Madigan Prentice-hall Inc, 1988.46 ~ 49,113 ~
139, 326~327, 586

5. Anthony Gaudy, Elizabeth Gaudy. Microbiology for
Environmental Scientists and Engineers.- New York: McGraw-
Hill Book Co, 1980. 195~203, 382~406, 418~421
THRPR. MEHEYS. It B5FHE WAL, 1988.66~71, 124~

133

7. EE, ABRE. XEIEMEYZ. X 5%HEFHRHAE,
1988. 92, 144~149

EOERRG b, db R S ER Tk HY AL, 1990. 18~

IH

bl
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10.

11,

12.

13.

14.
10.

16.

17.

18.

HERE, IR MEYY. b ARABT HARAL, 1979. 90~
102
VPR, MR KEEKABERERE. bE: SFHE U IRT,
1991. 275~278

EER. OKEREHTRE (FTMH) X & HET HK
4, 1989. 166~180

BHRE, kB, TFFE. RuRFEHRL
¥R ERS, 1998, 17 (11): 46~49

ToE. EiE. Bl BRMEXRFHREE, 1997.234 ~
235, 266~288

BERAE BRAESE. AR, b R ARAL, 1984, 179~221

@R A b bR KE ML, 1993. 82, 148~170
McCarty P L. Thermodynamics of biological synthesis and
growth. International Journal of Air and Water Pollution,
1965, 9(10): 621~639

Leslie CP, Grady Jr, and Henry C Lim. Biological wastewater
treatment, theory and application. New York and Basel: Marcel
Dekker, Inc, 1980. 230~255, 269~ 300

Droste R L. Effect of nitrogen on yield using bioenergetic
theory. Journal of Environmental Engineering, 1992, 118(5):
815~820

B, REKE. WEDF. b5 ARFHF Bk, 1979. 90~
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FRERFELFMRL

EZE ARFEREYRERE 0N EZETR

AT ORI RE I F I BEARE w ottt En 5, HFEMEDES
AW T N R R 7 8 8 ZFABRFKIE - E KER ATP;
mREBREDERERFH FRRRER 7 EAME, =4ER ATP &
LB EZ. WAEYKNAEKES ATP RIBERIEL, FEMEYEERS
A TR ) B AR E L RE R EDE L ENSHTRE L. B
%ﬁﬁﬂ%%,ﬁﬁﬁﬁ%@ﬁ%%%ﬁ?ﬂﬁﬁ%%ﬁ%ﬁ%%ﬁ
BN LA S REE A REN R, B8 ot KA h AR BT A
%TMH%&%%%&%%%*%% H FaEwwoth2E T 4E£Y6e
NEMEEAEEER, S TARNHEDMREEEK &S, WE
WRAKEBR AR, MBMEYNELKERE—PMERIER, X
iR THEP LI E, MOARMAEDRKRARSE KK, MZEARTRE
. BRARTIEZIRKABKREBEARKEFRBZERER, £
SCHLIE I I 7 A — e R BB BN (8] B A 41 R £ 4 B 7 BB R A 4 VR ik B
Fetr. BMRHEERPNREZRETZARFHRAEHEN. EEKLEF
CEWEZ LIRS TIUHEYNEKFZENEKECERZWN, H
AL AT, WRIRZ. BEAENFZTEARAERLE
ot 17 S8 A 0 o e ) B2 il ] A — SR A B AT 5T, AR &
WM REIE T, A LRI E R R E P R 77 V5 0 £ 444 BE B

'I'!"'

F—1 WEYRYIK

1E§%%k

FEEIW A EAKGE LT /KETRERSA, 4 500g £4,
in E kK 3000mL #EEES], #F 30min, HU EWEW 2000mL, Aris
SEWAE&FA. H o 100mm X 600mm KB HIHEEE IR LRBER
1000mL, H3R/K 1940mL, BEEFR 60mL, [ pH {EH 7.0,
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B=E gRTENEYEREREZENR

% 30 LERRAERRBARS, EXRE

FiE el 38 CHISM T A IR

Ytk BEREEERE U BE
s —
X

]

Rk, B 13 88 IR A TR LR
SRR RE S B4 300 40, 50. 60. 70g, X

2 IS EYI

H 1%

H sk K 3000mL W45, F# & 30min, |
FiEw 2000mL fE A FIMERIZE
HeRRE

—# REEEE. LREBRRBENRSE

o

1 RAEESR

éllﬁié

R,
=K

FFREY B R [E
. =%, F
TR TR AR IR . SER TR S R FRE

Ll

% 1 5K
A T4}

] 1/3 5 RIMLEIE
= Rk,
(R FMHAAE,

BAE 9 B

kil

micES

AtElE. MAKRTRERRTZ L4, 4 5008 A4,
1 L E N ERFY fa B

WAk, YIUTTIER A ESS,

XN . W4 R4
BT Scm 1 60cm 1<
E.%J BOg: 45g 9::'

=R KR T [ 55

] TR

I KHEE 1h &H. ZERENSREST LR 3-1.
= 3-1 RESKESH ™
AL | FHEE Spit i | KEY | B | EA4ER | EERE
(%) (%) (%) (%) (%) (%)

iR 57.137 | 2.145 | 21.11 10 9. 387 42. 863
rh 53.986 | 2.194 | 17.064 | 11.558 | 8.437 46.014
H 44.056 | 3.988 |22.236 | 13.595 | 7.447 55. 944
Sl 51,727 1 2.776 120,137 | 11.718 | 8.424 48. 273

2 R IEMAES

(1) M

e

~ g
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AU KR LRI L

B e 2

1 1 F N dSe UETBETEREA & 130mm X 1 50mm {745 208 41
A U I FH B 0.5%, pH i 7.0, fHi 38°C, #rll 1:40, £ily
g o E e RS e R L 173, 287 (A 1.OL/min ¥ & {4 BRI 23h, 4
ﬁﬁﬂiﬁ&ﬁ~%W%WTpHﬁamﬂnﬁﬂs i fhe o [l HA L

250 AR .
u)u?@ﬁﬁmﬂﬁ%mﬁﬁﬁﬁﬁﬁ%

1 45 (UBRAEA & 150mm X 150mm (FI3 B et b A A T A
Jid, pH 1 7.0, 1HIR 38°C. iyt 1:40, 8k 41 75 vl 5 s 1 H
o 1/3, ZBFLE LOL/min W&/ R 47h it W% 3 e, il
W T s AR

J iREIEE
.;'.. 7
{ b
3 ;
|
| ] | |
! . i
1 g b
5 i
i ' f
1
| g ﬁ
j i
-
. e s> ™
S L R SR 8
B R £
Y ,;..-‘ . -
} 6 2 4

3-1 BRIRIRIERSE



FoE TR ARV

ARWEEFELHUT/LNE>HEN: (1) BHEREKE
5T, (2) 300W sadthndtE; (3) 0~ 100CHBESEE W (4) B
PSSR, (5) ¢ 150mmX 150mm TEEFEM: (6) miWg=k: (7)
BT AR E T (8) MWHAI SRR,

4 BRI

TR AT KR GB5881—86 MUERI A TE. MRS B M £ Ak
FRENLEL 3 A TFERN 5z EAKRE, 2R TEMEENREM
h, HEEE., BURRERAFREDAH, KREHX . /KR
REA RN 150ml, WEHR 20g/1 SEMAPBE RN =AM,
B REA RS HE 3 Pif. BUHRBEEIFERPEF, 2508
S BRENHEED, HEEE. HERERTTHRETAE, #KE

G, -G,

. W, = OG 2% 100
j'g {}0 %Hi$*& 0 L—f‘ﬁ:o

[ }

i

=4 @ X AR TR N R R R

R HEH &4

% 30g ZLERFEN & 150mm X 150mm [HE B FEM P INE LR RES
HoE RS, 7F pH fH 7.0, |BEFE 38°C. Wi 1:40. EAZLRNE
1.0L/min. SEVRMAEE 0. 5%KI%MHT, 25 E KRB
% 5. 10, 15, 20. 35. 50, 65. 80%, Fif 20 MiY CRBYIHR AT
Eﬁﬁ%ﬁ@)c HRREYEE. TR, IARKE (F4E M7 =06
3K )e
Z B 5T

e
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y = 0,003x° - 0.3141x + 23.815
R° = (. 9691
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B

TR LU e o DR T

YK BEM B R R N EFRE L, FEMRSMF FRITHEIT

IXFER AL PR AN

Fe R KR B S, 7

RSPV B

FIXAMEKREN, AR AR

IR E IR R de/dr=px, x AERIKE, u AHEDHI LA K

ER. BRI RRER 2S5 AR

L8 IR R L i PRSP 2 Y

BCEATR B R IE LR, AR TE P H A R R AR E 248 0 B E D P

KEMEEANPREFRESEE

{E'H b B AR, FTERRFAANZEZMREBEAN MEN L

o] EC RSB 0T g i, AT BR

TR — P EHE.

AE TS &

FMI5 EIA pH E L1 T F R B BB R 52 i

¥ 30g ZLFRFE A & 150mm X 150mm FIIE BB P e TS
HIBR B, 7EIRPE 38°C. WL 1:40. BMRWEEIHEE4 L 50%. BA

=R imE 0. 5L/min.

SRRNRMTAHE

1. 0% Ky &4 T, 775 & pH{E

* 5.0, 6.0. 6.5+ 7.0, 7.5, 8.0. 9.0, JHE 20 /NEf (HBIEHIE
REWER). HFRAERE. ®TE,

33D,
B 55w,

AR R (A pHETT Fll

F24A pH EX R EZWA AR S RWE 3-3 Fron. = pH E1K

I, BRI BEE pH

F 7.0 B, FRKEKEEF pH EHRE I

{H Fr) 38 0 2 88 &

EMFKES; 33 pH H#ET 7.0
o, THEY pHEKT 6.0 5

KT 8.0, XMHEEREAHEE. AR/ XRHERE pH EFE 6.5~7.5

Z ). R Pk B i BT A P 2

ERWERAE 4 4 pH EHEAL,

SRMXHEZEREFER S FIRETFIX 10000 %, &£ pH EXHEY

R EmMEERMEL FJLAJFH:
F2 N 33 R &2 iR A MR A

(1) B MEY 5 A BT

K, AaBEEANDNS pH EFEVIAER,

¥l 2 pH B XS4l i A AN 20 i B2 | A2

SRR, HERWAKEFY



SR KT AR

JRHIIZEIThEE LA R ATP WA Al (2) #2th pH EHERWECHEZ WA
FRLJE B 45 LT B ME B, pH B = e (G AR A5 AT RE B T B 465 14 I A2 =2 1 5
(3) pH EBRNMEDEFEEREZRSN, EXREH R E IS
YA BRI IEER AR w, EE SR AR s A,

BRI S pH ERNRWEE BEMED AT E KT HAHE
1 pH EEFAEHBEEFRTHREN, BMAEDRBERSMHE
FEAIETHBARNEE. MEDRIF AW EI =LY
AN B 22 L LA R R L BRERE AT RE S B pH ERISAR. 0B
B Rie TR P EYEERER, BRERER pH EHEME
EBM. HERRETHAREERE pH EHLEH, EETHARS
H pH ER T, XERBUEYFEEAGESEARAE ol EH
SEZ, AT ARAERZEMEER, XENG—FHEET
AR EEANGEAR R, [RIETHTE! %t;ik{%f*ﬁ*_.%ﬂﬁﬂié:ﬁﬁ?ﬁmﬁﬂ 8 3]
IR B R B XA~ AR RY pH HE T .

y = 1.7605x% - 25.375x + 107.2

=X X

o R = (.9894

830

s

L 25

-

Q

520

=

S

15

|8

- 10 k-

§ 4 5 6 7 8 9 10 |
pH Value

& 3-3 #4& pH EX R ENZ I
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BB ARFAREDRESSRERTA

¥REY FESREMAKRFENENRKRAEIE

R AL &

¥ 30g LCRRIA & 150mm X 150mm FI3E AR 5 b 22 i A PR HE 2
t R B WR, ZE pH {E 7. 0 18 38°C. i Lk 1:40. RRERK B A & 2 FE 50%-
EESETS 0. 5%&HT, oEBEBRANESHEN 0.3, 0.4,
0.5. 1.0. 1.5. 2.0, 2.5L/min, BAE 20 /M GRIEWIFREFEE

). FRREREE. BTRE, WRBRKE (BMZEAREH RN 3

QR
gk B 53518
S y = 1.2014x" - 4.975x + 19.877 1
@ R = 0.9565 I
8 92
i
S 90 F *
)
E 18 i m\\‘\k__.
g 16 I
=0
— 14 F
S
E 12 I l | | _
4 0 0.5 1 1.5 9 2.5 3
=

Airflow rate(L/min)

3-4 =EBIFERERIF

BB TERNFEMEYRBEES, EANFESER
ETMEDRTRTR, BRFRHHEYRBENSEIMKRE,
AR E . RAEEFEEREE. 8 TEMNEXRARPFER
FRE, FIEARRKBTRE, FEEITYEEE QMR AHREA
F, FIRET ATP WEEHE, NTEWHREDREKER.
B MERSTTE, FEMEYEERREEMNBIER T,
REAENf) ATP MBBRREEAELELH T 19 . BRERNARHE
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REXFER EETIRX

“WFEH, HTEE, BRK EAREANSGR, MAEDXKHEFR
AR, HBEERLRENR, WREEAAERER. R
R — o U RE 1 TR
BIEE5BEBARBKBEPE[NL OEEY LR, TS FE IR E 2L W
MR ERNE 3-4 FiR. MUBHESRH, BRREMETNAER
W 2 REEE . AT[MEMRT L 5L/nin K, TREFZHEREE:
HAEREHET 1L SL/min &, TEBHEETEM, J@Ed 2.0L/min

A0 5 & 2 78 M B K I R B T

i, JLPFREHEREN. KL

A1 EA A ROER BRI Y,

WA REEF RSB T /KFRIMMAESR, FRESBEETKIAR
R, WERE. K. TEHKNARSHEBSEE. SRHAEKRN,
HETFRENTEFESEREFTER, CRUEN R T 5940 F &

HERBABTENE S SREENN, TSRERBR T 7BHERE,
KAHPEE TERBBT KRR, EZ2FRTAETELT RER
&, XBEAMUREREKEE, CEFBHBRAS. FHik, TEems

SHUAHBRGFEMEDRERAT

'k

b 40 26 7= B D e D — A REE L

FAT AN ARFENEDMRBERIENE

AR TR F1F -

B 30g LRI & 150mm X 150mm K3 B In B s Tk vE &
IR B, 2 pH 18 7.0. &F 38°C. WRHERBIAHB 4L 50%. BA

THRIMRE 2.5L/min. ZEEIOH

3 1:100 1:15. 1:20. 1:30. 1:40,
BYHERBRER ). FiAEESE. BT

R 3 %0
R i

18 0. %K% T, B AlEEHRW

1:50. 1:60, AREL 20 /BT (FR
~fE, WRBEERE (Bt

BRI EE MRS RNE 3-5 iR, ZBHMET 1:50
B, R ERLLREMERREE . HtiBiT 1:50 i, BExE
LRI, RIKER LHBEE. BF 1:30-1:60 Z[8ZBHA K.
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# LT RRAE e PR Y R W R

vy = O 0041¥ - O 4124K +
25.299

= 0. 9463

24

18 -
16 -

14 -~ -
0 10 20 30 40 50 60 70

Bath Ratlo( 1)

Residual Gum
Percentage (%)

| 3-5 &b R ENRN

B E B NTARTENY . MAEYRE L KB IRE R
Bt R AR Y 1&?&ttﬂﬁﬁﬁiﬁbﬂﬁﬂl%mﬁﬁﬁﬁ%wg, (B[R] B
& BT A E KPR MEE R RIRE R, AT REIHT
A KRR R , BWEBREKIEEHRT, BHRAREERERTIL
MR **%{&FU&%E’M&FK{EE AT PR Ft BRI - 1KY
7 LR /N i e AN 49 B KB R AR o
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2. WREAEMRES ZMREKIR

PREA4EMT R IR ) R MR B KN T2 A
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EREIMBR LG T RKEKBEREREEBE Y, NTIERKFERS COD
FBRERATEBEE.

BEEBRSEAETERAFTEXMCODEBREMSVIE W
CODEME = 170.75x% - 238.59x + 149.79

90 r o R? = Q.5346 -4 90
< 80 80
70
¥t = ® 2
| ﬁ ‘ GOE

g 60 SVI = 245.99x° — 309.32x + 153.94 4 50

2 _

o | R® = 0.9145 L 40
0.2 0.4 0.6 0.8 1 1.2
BERAFE (Kg COD/m. d)
® CODERE (%) m SvVi(mL/g)

- = = ZH (CODERE (%)) L HR (SVI(ml/g))

5-7 REIMEBESFETERATER COD £MREM SVI KM

MBI E G TREAHBANCODEREMSVIN E W
CODEBE = 2288.1x° - 892.96x + 153.62
0 re R? = (.5385 1 100
* 80 T 1 80 -
@_ 70 L 1 60 ”‘ﬁ
8 60 SVI = 3305.3x% - 1164.7x + 159,29 1 20
2 _
50 R” =.0.9120 ‘ 0
0.1 0.15 0.2 0.25 0.3
=R MR (Kg COD/Kg MLSS. d)
|
| ® CODERE (¥) M SVI(nl/g) W
| t' - = R (CODEPRE (%)) £ (SVI(mL/g)) 1

] 5-8 [R&IMEES KT AR RS COD £BREM SVI KR




BRE ARFAMEDRERIFLHR

R 5-7 FME 5-8 A4, EMREIEEBILET, HFRAM
&F 0.6Kg COD/m’. d EKYSVR A FET 0.175Kg COD/Kg MLSS. d HY,
VI MERRAENGRANENOEMMEE: AFBRAWKT
0.6Ke COD/m’.d EysVRfifr KF 0.175Kg COD/Kg MLSS.d AT, SVI
CEE AR A EMGR AR BRI INTEN. ERANELT,
ﬁﬁTﬂ_ﬁﬁﬁﬁﬁmi~WﬁﬁﬁV&.Kﬁ%ﬁ%ﬁﬁ%ﬁ%
R EM S, Hn SVI; FEEARTRNEN, BSREEZRIHE, SVI
EANC T EE Y m&%ﬁﬁhﬁT T E WS R K AL T I 72 2 0
g, AR THRRBHER, FERELEMRE, SVI . b,
M S SVI MY, SRR LR AT DAHERT, ZEFR

MRS &4T, BREGELOEIRERENZE, ANTEATRS
SVI AR RS -

% 5-9 A% 5-7 5F 5-8 KW BIEHAIHTELER, NFREL
B AERAEES AR EREHEEE R COD XREM SVI B9%

i

%59 BMEHA COD EMREF SVI KK

BAT 7 3\ 1 BR ] PE RS IR MRS

S RIR T 0.614 0. 604
(kgCOD/m?. d)
1975 I DL e 2R 0. 207 0.17

(kg COD/Kg. MLSS. d)
HEAVE COD (B | SVI | COD &£B& | SVI

| Z (%) (mL/g) | (%) (mL/g)

HARFE 73. 4 94. 7 74. 6 66. 4
R R B IACE I {E 75. 6 93. 9 74 67.7
V5 e A R INBCFIME 75. 2 04. 1 73.9 67. 6
7F o SRR E TR E | AR RET AN COD £RERA
HIEFIT t- RS R BEXRE, BXSVIEFBHEREW.

“f, ULBBEHERS7 SRS HBMEMRITHEER

% 5-0 T[4, FEMEHKIKRETGERAN, IERGIMEBRIRMIEH
EHVER k. SVI BEARFEHME. SVI FERAMRIINNFIYME, SVI
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FEXRFHIEMBX

S ST BB E s AL PR BIME R R R V25 & 17. 6% 42. 6%,
38. 7T%F1 39. 2%. B RBEBEICE A, B IX COD FIEBRE (&
HEEARFWEMNNSCFE) BRAERHEMZW, EBEHHEBRSTFNT
B BR SR A .

o R, BEIEBRSERT SS WKBE, AEaXisEMEeEER
Wtk . MNIREFRAERFEEPANE AR R, IR A KA 5
wER, EHRERSAKTIERSERS, SAWERNTRARFE,

BRI R AL B (R X JRR AR R IR K AT A A P R W OB 5

1 BREALER RIS KK REWEBI A

REEHK: SEABRHHERTRERE 2h WAL (BIFRHEKEE
n‘wﬂﬁ)&ﬁmwmﬁm AR EWHKKE, BEFR T REKE
SA . EEMARBRANEEGT, EKRIALENTREETSHESY
KKEHNFRHETH PR

RRFESRBEM: BN "—4REBEISRRFENRLE
B, BEMERSESNE. EEEHN 30C, ESEAN 800L/h, BH
it fE) &k 4h, 7K COD & 1198. 6mg/L, iftik SS A 117mg/L & T K
U RN A ISR E R B RHERN 2, 4, 6, 8 /DB, RELK)S
SLENERS 4 /i, ZEBKBAWAIRN A MLSS & 3209mg/L, SV
4 19.5, 'SVI 4 60.8. & 2 /Nl —kyEiLE COD.

RELEZR 5T RELER BN HAKKREMRARERERNER -
10. R RRELE LR FM T KB E LB K E X HKKEER
B NE. BHRRHAEE A EKRE BRI FEKLEERE
Eu, FAHKAKREZBSHAKNER. FARERSLHEFRE
5 4 pE, WMEKBSEE, RiFSERHAR R EHKE s L

BaHERANER. .
R 5-10 SR AR 8) A H 7k 7K R AY &2 M9

—

I_..I

REWTE] Ch) 2 4 6 8

FF 4408 = i COD (mg/L) 659. 8 756. 2 628. 8 644. 3
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FHE LR EMEDRB RGP A

i 2h I COD (mg/L) 316.1 | 228.5 | 360.4 | 272.8
| #/<_4h A$ COD (mg/L) 184 199.6 | 240.6 | 175.2

2 A8 A T A TR) o B K T AR AL A S e B BT 9

REBEK.: DR RBAEER D THRAN B XEMm R T HKKE.

(BH TR —HIESE., AR 7 KU R HRE L E BN
BEACEITT AR ALt AR R . IR AT AL SO B, NI EEIE KRS
s A) AT 48 M KK R B B3, BN KBS EX HAOKREASH
IR KE

BB ESR &M EEI 19 4 RNEBENSRE FERIRLLE
2, BiEHBRESFL. EFHKEER 30C, mKEN 800L/h,

37K CoD 4 1386mg/L, BOD K 165mg/L, pH{EA 7.1, SS & 750mg/L,
AN 24mg/L, BEN 150 & (RHE) WEHT, MBEEEKXRE
R MLSS % 5233mg/L, SV R 32, SVI 24 61. 1P N8 L BIIES
6 /NI EFK RN, 4RV ERRELLIE 6 /N BOD F1 COD,

BHERS 6 /DI ST KRIERR.

REERE5E: BAKB/CHO0.12, BE 6 /MTFE B/CH0.22. L
AFEFIEI T P KK R 5-11.

F 5-11 SR ALER X IR AR AR B 0K R AR AL I RO R i

m

K FFeHF COD BOD NH,=N SS pH (853
b ¥ F (mg/L) (mg/L) (mg/L) (mg/L) (f£)
s 4LEE 6h 277. 3 14. 7 9 64 7.2 25 (¥R
k22 A b 3d 308 2,18 9 177 6.9 25 (¥ZRi%)

REEREH, BRESTHEKNTEMENHEAKKTEHABKRE-
RA& 4% U SEHI 7K COD Bk, {H BOD {hR&iE, R EKBES T,
KK R Skt iiE . RS AEHAKEAD 47, HKE BOD
WIR{E, WREKBAIE, BAKEEHUSRE. D ELRERERN
Wb R AR B KR GE T — K IEE B R HIER

SN SBR Hi K TEER{E I3
1 % HE:

AV)1%y
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RERNFETFART

it K AT SAERAIMEBRA &AM T, FRBKBEIHEHITLD
IR 5t R 5 i 3R LA K HH 7K K B $8 A I 2 1
2 AT

¥ SBR VE&H/KFTLAMBE, RESEWE XA, EELMK
B 5 IR, BRBRBERE, BTRERK S .

YRS RIS SBR HAKE 1: 3 WAERRELIESYEHRN SBR KNV
e K (ETHIEKEZ N 225 WAKMERER), B TFRERBETEHESE
REHBRRY L, SREERSHAARBEREKNYT. L—% SBR
I K ERVE A T —% SBR #/KHIEE /K. REEEA 30T, =RK
A 0.08m*h, RAIEBHIERSRIELT, BNER 6 /i, BRAHB
REFRHKABRSERK, HERE&EEATE,
3&%%%5ﬁ%

SBR B4 H/KEIH FARKBKRIRERBRESFTAE 5-12 (K
AR 24 /NEF ). 'ﬁ% 5-2 BRI RARLE T 4N, SBR JE& HIK[E
TR AT R EREHER .

* 5-12 ERKAF IR LB TR 5 4

._I

ERAT RS %R ch 3 R Sy

AT S 145407 | 15.4+0.7 | 18.1+0.8 | 16.0+1.7
. Echil d, EWERESNH 9 MEENTHELHAE, REFEAR
S ER AR R S FE O REHLER4E

BT —# SBR MK S5REMKBEIBEEIENT —% SBR HBEK,

HAK KRS AR 5-13. RRERITERY, BEEFERFESS
WKk E B K &HET, COD £BRBEERIEE 80%A%H, BOD ZHRE
(FIETE 90%ZE B . A HK COD £BE K BOD £REHREER
B VR B 8 0T B ARG . B TTIR B B T AR PR AR M R A% G

A TG A5 788 e A6 40 PR R A0 TR S R B 3 [ R BB 3 v B AR, K 5E
AERIHMESgR. AAZEMNRIRIERTTH, WREKEREREAM
WA HRAR H KIE 2] GB8978-1996 B 2k (WL 5-14). AKX
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PR -
el : is-k..a._r

AU s Des e o
J.h}l.-% A‘

l._-

-l'l.:: I"};:
e L

Bl R KT EER R
= 513 HKBERMEAZTER
H CoD BOD NH,-N SS pH &
-1z {mg/L) (mg/L) (mg/L) (mg/L)
HEk | Mk | #K bk | odtak | dak | ok | ik | gtk M | K 1 HIK
1.7 1324 290 188 3 24 [ 750 64 7.1 7.0 150 50
1.8 1500 218 430 6 9 2 883 115 7.0 6.7 150 50
1.9 1577 298 374 60 11 5 788 5 6.7 7.2 150 50
1. 10 1674 334 416 47 13 5 747 24 6.5 7.0 150 50
1.11 1602 262 4356 40 14 6 863 - 6.5 7.0 150 50
1.12 1693 339 274 22 13 5 845 73 6.6 6. 7 150 50
(8 L)
(g ww
- B/C xR | BE S S
A MLSS SVI AR | REE g %F;
b/ (mg/L) | (mL/g) | (kg COD/ | (ke/ke. gi gg
0 0.14 |0.01| 5284 61 0.78 0. 147 78 08
1 0.29 |0.03| 5335 63 0. 96 0. 180 85 99
2 0.24 | 0.2 5386 65 0. 96 0. 178 81 84
3 0.23 |0.14| 5435 68 1 0. 185 80 88
4 0.27 [0.15| 5486 66 1 0. 183 84 91
5 0.16 |0.06| 5195 71 ] 0. 195 80 92
%= 5-14 GB8978-1996 3T Bk it B /& 7k HE AU AE
F5 Y5 g4 —GARE | R | R E
1 pH {H 6~9 6~9 6~9
2 & 50 80 -
3 SS (mg/L) 70 150 -
4 BOD; (mg/L) 20 60 600
5 CODg, (mg/L) 100 300 1000
6 NH,-N (mg/L) 15 25 -

i BBEKREKBTFE-RKGERY, ERAEHFROHERORAN R FHERRE.

BE AEAAR N 500m3 URFR), 750m3/t( R B FK) .
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0B N T AT

LY R CODKRFEER

BRI ¥k

BT 17 88 4E A AR50 77 SR A B2
3620mg/L, SS 2432mg/L, pH 6.4, NH,-N 48. 5mg/L,
Bk G ENBES 6 /AT, MEIKHEA
1T ERER IR

a‘é

fe N EEE
ZB 51

COD HYPFEREAR
(KBB4 A SS) BEHHRB M. 7 LA
EHRAI— RN AR SS HRERBERERARNLE, ML SS
IARAERS A LIEE R —EHEE,

li g

] 3k BR il 14 BB < 77 30
S5 I ZIF2 B X COD 3%

il

7 BN vE PRV VR R B

WEEMEREMNER. ETE
WS 5.5 /MEFA COD TR . 1E
BT SS BB HEV5 TR KR
F5—1 5K MLSS BEHY 8] K
S, MLSS ZLIEH K, X
HEREHT RENBRCREHIG Y SS. SLEHN CoD KE
F+ LR MLSS [T B0 i BE 35 M 35 V8 S IR Wi () BRURDIR B HLVS R

SS HsEH — M RBILEE.

e P i

E
pASS

K

A

u

. £
COD EFARME KA
¥. REBRS
IR T LIRBE, &

%:

—-/—-

1217,

L4

=, ViBRT
, COD X 2 TFRE&ER.

5-9 s, 1

F 7K /44T

SS i JBZ & /K B Ak 2

B, REKKBTERR A COD

- HEKROBEIR], 29 57%H COD
VE TS VB RIIX P41

MTTIEE]

= 0.5 /N RAE 6TRRIBEMENE COD #E TS
& KR E B

XEE

£5-15 EHKRERS SS &% T MLSS 5 SVIBar} ERYEL

RS ETE (h) 0 2 6 Ehég oh J5 NS 0. 5h
MLSS 5195 | 6455 | 6857 6644
SVI 71.2 | 70.4 75 67. 7
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BRE RFEMEYRBIBRIML A

F\H5 SBR AT 5 I B 7k 5 BE B RO 45

= 0 o 2 IR K R B BT A
m~%ﬁ 7E SEFR e — e T B T RRfEFE
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A
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ERIR I BE T, 1E
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SRR R, BEWT

X)) N
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P B AR ER SRS
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RERZENEEFEM R

BT &R

1.

B I3 K\ Je 3R 1

: E:ETE%BEHTBE%UT%Hﬁﬁﬂ@?@ﬂiﬁiﬁiﬁ

AR T (B B AR R T AT E K. FEMEYRERNR. . H

R E T RR K,
E R IR AKX R A

MR T

SBR F 4t
XH

/R

FRERE —MAEE EREMEYRFE,
e R B

FTEERTRIEVNAREZESE
A HLAELE Do

BEATE (X

A AL
BEE B A, XABEMRIEK

MY, BAFELNREH.

HI B T ¥ 0 .

EIEMR BB AT, COD FEEREFFEE FH A R AVS Je S %
bE & T 3R =
WzshhX, BIYNRBERRS, {#1F COD ZREH.
EH SBREESNEEREREEK. A,
AR IR 4, SRHIME

S0 RFHERE, £EHURNY
A LA
£ 5 COD £HRE

W7, SS FEIR R HlTE R

RS ELEC AT EA S

S&HT, BOBKBRER, MMERFELE COD ZERERAER

MR E & -
ﬁ:iiFﬁEdrﬁJ [’iﬂ% %’H:_F éﬁiuﬁrfﬁﬁ‘

0. 7Kg .COD/m’. d BLiZ iR

FURET 0.225Kg COD/Kg MLSS.d Bf, SVI BEEAMRMATENYS

AR INTREE. YBERAF KT 0. 7Kg COD/m’. d BLi5 R
i K F 0.225Kg COD/Kg MLSS.d K, SVI FEERIRATEMNG

e 57 TA7 28 B BE
RS
TEMEL, B

BE .

FE &2 ] LA
BB EIE, AR RLE SVI RIAHXH

W, ¥

. Lo, s FE 5 SVI KMERERE, SR

BS&MET, HiRMEEER

= AE PR 1 1%

EREIHBRAET, YABRAFET 0. 7Kg COD/m’. d BITHRMA

#HET 0.2Kg COD/Kg MLSS.d B, COD ZFxEREEFRAREM
75 V8 SR R MO N T MR, MABRAFKT 0.7Kg COD/m’. d BT

e A far KT

= 0.2Kg COD/Kg MLSS.d B, COD H=BREPEEBSRIiw

EHVEIR AR T, ot A ES COD HEBRERAEX
PEAEE 2, SAEMREIMEIRE S LB A LIHERT, SS ZEMR IR &N

T4 K& KR BV

IR 2,

MWTEREELE 0D EBHEMAMK

IR SIS AT, YEMARIET 0.6Ke COD/n’. d BLi5 IR M

KT 0. 175Kg COD/KgMLSS. d I, SVI BEE AR AT BV A



FRE ARGFEMED BB

1o 2R B N T B 4 AR KT 0.6Kg COD/m’. d BRyT YR Fi ey
*F 0.175Kg COD/Kg MLSS.d B, SVI BEE AR & My5 e M
MR IMTIE . WA, RS SVI MAE R LF, SIERF)
PEBRS LB AT LAHENT, ZERRGIEBERAMHT, wRERIRDE S
RIEARE IR, MTEARTERS SVI BHE R .

7. G E SRR, REHBRSERT SS K/KE, ANEXERE

Ge s R . TR HEAKIRBEAAE T, AR BRI MR R LB BT

VSR SVI BARFEHE. SVI BRARE NN FHE, SVI
ERATERMNFEHES ARG HRARNER 17. 6%,
42.6%. 38.7%F] 39.2%, EWMERESFXNTH COD EREREH

BXE. Bk, NERHRERENEREUERE SRR, Ry

MRS T IERBIER SR, | R TERAME.
R RKE, RERAHTRE—ERBRIATRBE A X COD

¥ ERE (ABERFHEMMESE) RERENER, B
BRI RS H B T B AR R K BT AP

14T, COD B RHEEIRIEHE

9. BI{FZEIERR KBRS 5 HKE

80%ZA A, BOD %F&*—iﬁﬁEZ' 900% A HE . TR HK COD EBRE

& BOD £BREHKRMEEHEM

FARE K mmREE. BIFHKATA

Jﬁiﬂiﬂiﬁﬁﬂiiﬁﬁﬂﬂﬁﬂﬁ?’m HKSEEE R B H‘]EZR

10. NEER S HEWXRUREITH
MRBESENSE. &5, FEBEKI#N SBR 3EE 2 574 £ FH 7 B

bl E, BRI ER=7Z

&, SBR RNEHHE K

r

DL ERENE RY), XeRKED

B gA; FIAEEERSTBEEERRITEES, ATLLR SS fE
miR—REEE, BEERBRRE.

22 (R

—

1. 3

WENFRLCEESHEREIEKHA, LERER ¥, 19980

2. EFRHNERBERTFTE—KTEHR2E 2000 5 TIkiT BIFE PR

BRI 35 (R 47 B RO T SR D) RE X A A TAE 77 SRHDIE AN, 7 [E3A

(RN CEPI-1994. 4, BUEHE:M

X X AR, BkIJk B, KAEEE——SBR T 2 Ak 2 ng i IR /K 11 58 Ut
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2) DBS — A Y (&R R

3) IOM - £

= YA O] RERRY) R
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®NE  SBR ERMEMEN 1 F R R R RIKBUR AR E R A

ME6- 1AL EH, HAKFHEEMBMCODEATEEEHKFTHIR
saM R, (BEES#KFHEREEY RS ERTEEVI LR,

5 75 SBR 3y AR 1270

KT EFEMGN N FREETERTRMU A, B 0 S0
AR A

—. ZiBiik

Eckenfelder £ AFFZHFR MK, BRHBERNER T IERR
WEMRERKRE _MAmMUEERERE. BI1AR:

1. ERERREN
A, ERMBEREESERRELR, EFHKRM. B
A5 _ oy (1)
dt 0

S——N H%’—T t /NG R A R R ERIRE COD, (mg/L),

-ﬁ R I R AR

s
I & R 2% T R AE IR B MLSS (mg/L)

e A o B (MLSS) X BN R Y BB AT gémw@x

et B RIBDE, ATULRBEAT, TR X A{EARERITRF. ZF (D
A2 BB TR R NE) I FRE.

2, Z_{EE JJI%EEHT
SR, ERFIEREESZRANERRERER, E—HRN.

HIp
—d—S-KXS (2)

dt
K—RMEEEH[L/ (ng. h)]
He{sHENXS LXXHER.
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R RFE LR

—. —8i%

l“

7EB & N B F 2R (Michaelis-Menten/a R.) F1Monodx T4
A8 K- By A7 SRR R R R - V8 AR T R ) R K R R AR Bl 1 2 T RE A

_ Voa® (3)
S+K&_

S— RS t /IS R AS B UK EE COD;, (mg/L),

Vo HEFRRRAHEAESE (D, HEMEYERNRERBRRK
B fR TR

K,—— % %% (mg/L)

R AR, HBAIMAEYMENEFRMEEEE (7D,
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