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Abstract

Surplus sludge of city sewage treatment plant which without any processing and
casually given away will pollute the environment seriously. Extraction of protein from
the surplus sludge, fit for the purpose of sludge resources,it is one of the hot topic of
current research, the coupling technology of extracting protein from surplus sludge
has obvious advantages. This paper takes the sludge from Wuhan Shahu sewage
treatment plant as the research object, discusses the application technology based on
coupling with the heat and ultrasonic used on extraction of protein from sewage
sludge, systematic analysis the temperature of reaction system, reaction time, pH
value, ultrasonic output power, ultra sonic wave output time, H,O, dosage and action
time, Na,SO, dosage such conditions respectively , this will be benefit for the future
research on the extraction of sludge protein.

This study can be divided into three parts: Study on the extraction process of
protein based on thermal coupling; Study on the extraction process of protein based
on ultrasonic coupling technology; feasibility study on sewage plant supernatant
which under the optimum treatment condition as supplementary carbon source.

1)The extraction rate of proteins under the action of single acid hydrolysis, hate
treatment is poor, heat and acid coupled processing technology not only has
high extraction rate of protein,but also the acidic environment in the course of the
experiment can protect the protein in the system, hinders the Maillard reaction,
shorten reaction time. In the experimental temperature of 110°C, the experimental
condition of pHis about 1,the processing time forthe case of 6h, the protein
extraction rate can reached to 61.59%, far more than single treatment conditions.

2)When the ultrasonic output power is 65% (the total power is 1200W), the
ultrasonic processing time is 22min, the protein extraction rate of single ultrasonic
treatment was 62.28%, has a higher rate of extraction. Single H,O, and ultrasonic
coupling H,O, treatment of excess sludge can extract protein, the rate of extraction

were 23.56% and 59.18%, in the process of experiment, H,O, could hydrolytic the



cell wall and have an affect on the protein solution, at the end of the experiment, the
remaining H,O, will continue hydrolysis sludge and protein, it is difficult to master
the experiment process. The coupling of ultrasonic and Na,SO,4 process for treatment
of surplus sludge, the protein extraction rate is high (reach to 69.01%), and the
experimental process is easy to grasp,the end of the experiment without any
factors, the liquid of experimental is clean, have no solution for further processing, the
optimum processing conditions: ultrasonic outputpower of 65%, ultrasonic output
time is 20min, salt (sulfate sodium) dosage for 0.7mol/L.

3) At the optimum processing condition of sludge, the supernatant can be used as
supplementary carbon source for carbon and nitrogen lower sewage. The surplus
sludge supernatant which under ultrasonic coupling salt treatment contains large
amounts of SCOD, N and P. The supernatant treated as nutrient solution for activated
sludge culture, and analysis the water quality of reactor. After study, the treated
sludge supernatant SCOD removal rate reached to 68.4%, the supernatant can be used
as supplementary carbon source and was used by activated sludge.

Keywords: Surplus sludge; Protein; Ultrasonic; heat; H,O,; Na,SOq4; Supplementary
carbon source.

Thesis:  Application Research
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R BRI G 5 AR T3 — b B D5 U B B TR AR = D
Julien Laurent!™ 128 A BIF 5588 75 e Ml s J5 o P b FRAN S48 W3R AL BE AR 4 (R 6 4%
AT A EE VS e, 25 BN AR A T E B A AR AR, S
SRR G ROR i 2 o [5 ARG BOR B 7T R L E A — 2k, (HE S
TEREERE, DA 3 BRI A EFE DU 5 38 IR S EOR A LR E R A+
AR, A N E ARG BOR TG S R AR & RS S
PR S, AW ENFRES . AR KA S, DIy TR S
FRBFERTIFE S RS TRIRAR S TR & . TR R AR B HOR .
B R AP S IR AR & 2 F T (pH=13. T=140°C) 155 61.37%
R R FRECE, Horh pH M TR SR UM 3k Pham. & # &0 UZE B 7
8 % Fenton AL FFIFE & I IE AL NS YR H Y SCOD & il 5 i (R4l
Fenton A L5 RN 2.6 £5) , FORBE T RAif S, BHM. X)) &
(5257128 \ A 5 LLAF (K RF 57 3¢ BB & A 15 YR AR 1) 20 SR 1) S el BRI 3560 %2, T L
AR B Ye sz PR 22 A AR ], AEE AR T 5 8 A T 2 A5 e H T3 EU R B i
FI R I BT T s — S A B . FRIREEAE T S R B, TE SR Al b e S A B
ZMTF, HREEARANE, RMAERE (120CES) 5% LS %E
MAFMET, BRBEERCRAIR KRS, 15iE A IRIREIA S| 60%/4 14 .
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% it

gr BRIk, HATERRAE . A A TR T SEEARI R T e R LR
FU5, (ERAFREFE R A2 RE =, BCR BRI, RS BORIRIZIAE S, A
A DUFE AR RE B AT 24 it i 0 B 1 [ B 3wl AKORS i o Jle 3 st A 3 B, H
SR FH 22T B RO RS BRI Tl 75 S AR S BORAERCR B e . A, #
SRR B A A5 T 8 5 SR A HA ST T

B ARIAN R (R A5 Ve B E R SEIEIAR, T EORITHAFAE VR 2 R AL, H Al
FE AT AEAE IR AT TR B, AR SERR TAREN o AR A B 75 Y A7 AR T
BEVERE S UK PERE DL S BRARE S5 07 T (AN ) 022, TR S AR AT 13 B e, X+
HUBCR AL BT AL Vs A L RERE AR A DR, e JR Tt B 433 ) At
PAR B AR ok 1SS

T4, HESCHRARIES R A B 1 R IR AR A R RS YR SR B 1R
1 B3R E A B9y SCOD. M3 EIR {5 A ) R IAEM T2, kA7
TEBTRIFA AL A 03, 5 T3 #54) SCOD & 75 Al Y N AE W) T 20 2kh 78
B, A ATFEA .

Rl DL RIS Te A B SR BCEORBUR, S5 & o /K AL B A
FERR IR L, ARSI 7 T T5 e P S B F1 5 (1 i RORB 45 Tk IRl R
BRI K) RN SRR N HTE A

1.4 EHBRAYNE K ERZ B AR

P BER) 5 Pe AR ER T I R AT — s R, PRI, AT PREE L R ARG A
B A A AL B0 B AT S o 87 0 3 B AR B S R AT g K
&N, W NMRSE: 35— RIREE A 0 7 & R BB AT S R S e
HEARK SR, BRHEARS 7SRRI E R A RS, 56 IR
AR 5 201 PR A R )R R ke Ak B 7 e ik [ 35 I B 1 5
BV A 52 20 0 e PRI R ) o IAE 3 19 5 P A0 7 v B B i

(1) PR AR YR e FUE A B bRkl e 2 AR bR ik —.
HTERAREFRAEY), MHEARKNTESSREFRECR CEARNE
E=HREX6.25) , Frol] A & mERTH YR E A RS . PLIRGE
R H S EAT S 98I R AN KR BR R A BR AR Ak, HE R
I AT 5 TR BT R S 2 AR R R B, B R e 15 2 R AR TR B P i R S b A
J R A B i B A B IR S 7 LA R IR b A 0 HL VAL
MR EL IR R AR TSR Y S R TR B A RS R TR TR
i MR AR B AR B, — B Bl E BiE 0 N A
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KRG AKX

Ppg VA R BT L e Rk B MR vk R, VSR (A L
PR AN R AR T e D) L BRI P AR, AR SO s T AR R
H.

(2) HLRFEWE™: 5K ZE Bradford T 1976 4E8F 78 I K 1)
B AR5 . Bradford R Gkl (%55 [CREE G-250) S5EAML A4 KA
BRI N, BOBT IR, 5 B0 15 AR e KA K £l 488nm 271 2 595nm,  Hi
T 58 AR BRI R, PR AT ORI WO T 5 B T & i
4 [ R R U, MR EAEE K (0~1000pg/mL) , #EAEF{E,
MR T, ONIRGHEER s, R BE GRS R R ) BB IEZ

(3) Folin—MyifFik: Folin—Mm i) i0: 2 Lowry 5 6 H2 H ) 28 (1 5 I /2
it FFEIEBRIEWIE AT, R & BT 5 Fo L inif ) K 2 1 45
HERAERORN, ERECESY, BENRESEARKNEREMRKR,
Folin—Mifk vkt F IR R 2, WA LA SRR =R, IE 128 a I Ath 7y
IR

(4) KL MRE s e R ) U IRAR 751 5 45 AT 2% 1 T i,
SRR 1 AN B T SR R s A AR R R, AR S RS %
LR I LU R, TR s, B S e . WA IR I R
15 B B A 1000—10000 v g/mL, AN [H] (19 28 (R AS I 22 S /N, ANAFAE R I
M TREERIFEMA, AHRXUAE IRYE 0 R BUREAG, R RS F SRR, T VE
A, PR T YRR R YE .

B 7 AR TURR R I B R R A, A — S e B 1) B R
RBUTVE, . AT WP kbt ikl seusehEl., a
2L ANESEHEET, B PFH] 66 A YHRETETI . R L i BRI R A
B TR M HERRI RO T BRCIIE, SR 5B S AR B RIS, TEA I 25
SN HERR 1 LA SZI %R A B 24 e — IR SR (R AR T v o IR R
FFASIN VA T SR, IR ke BRI A B

1.5 RREEEMRBENEAE

1.5.1 #izx B/

5V S AU AA — € BT FEHE AR IO B B T BUA IR A SR B 247
FET# 2 ANME S B9 8 USRI IR A T S = B B, AT FERAE IR 1R [ A 4
H A B PUT R B A E, PREE &R AR SRR, SHZ B B A ATV R Ak
BT T, IR B BRI AR T IiAL . B BRI (5T _Eis o
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% it

T EA A I E SEIR I, AR 90 AE Ja 1 0 B e ak B LR BUS _ESVR
AIPEACTERE, X8R S SR EOR R] 5 AF 9 RBR S L5 KA TSR EEAT 0 ATk 7,
RISV TR, MRS 8 M SEPRN T, SRt — 2B HB A

1.5.2 fAIRAAR

(1) MEJFETE AL S5 REATEREIE TR, WETEREPED
LS, S RS R T R AR AR

(2) KRG Aif. RS MW E RITEA B R, RIEEDRE
BUCRARARTS 2, 19 B OV 264, R 0 6 A5 Ve B L B S B T 24 fit
Pals e i

(3) KA EMEL. HAR S ISR G R R RI5e, RIEER
PR MR BT VR ATATYE, ISR IRAT, v Ja S Ae e AR .

(4) ARG RE TR AR5, AR E A BRI e BTV R AT
AT, IS SR 1E, R AR AR AR

(5) R fEAbHE T2 B (57 BiG S E B,  EERRins
T SN2 B N HEAT 55 57, AR AL HOE AR A SRS Ve R B PR BUS I ISR
AN FEBRIR I AT AT P IEAT T
1.5.3 RBACIHFT =

(1) AT PR R T PR U B PR S HOR . 2T A R R
T IRIUE AT A B ARAT TEONAT . KRG, PR T 28T
1T

(2) FEHXTE A FIRBUS T RT5 Ve FISH, ME TS KA EE T b 78
Wi, TRV T H AT
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KRG AKX

£ 28 WmRFN G A

2.1 @I

]l

BT P I X 22 5 St #E e, S N 1000 75, ST
NI 500 73, Oy HRIE 16 FERFRINTT 2 —. #Egtih, #E 2014 4, X
IR ARG /K AL ] T 21 i, it AbERBE F10 224.75 T3/ H , SEBRig /KA EE BN
178 Jamii/H, Hrh PLpa 5K AR B i HARBERE F1 5k (40 J3ME) o 3Tiys /K
SR EEA B T 2R NTE IS T, YRR E R RS TR, 15
YT KAL) G R ARBRAE TS KB A 5~6 MRS e, BRI TS KAk
B AR 800~1000 MR RTS YR . HAT, BR 7R EMES KA Mz i
T 7K ALER) R AR R AR5 Ve T KPR AR P S a M T AL, HAth ) 4 AT T e
RAIGVEASTCIRAG R B N 2 E . IR R EZ N5 Je A B 5 A B 52 PA A
B, HGZ T ARSI BB R 5 BOR, JaRTS e B IE S R 3R
BT R, B, B Tk AR KR AR5 e 138 AR AMAR FH B it il
EWE. YERiE, 2010 SEEDITIETGKANER ] R R R TS Y i SN I iiA .,
SR EEFTE, KRR, BRRETAEIR, X 1 RA A
R E M A, RILEA 5 ISR, B RARTTleis BAERE
Bl TXRER] LUA RO R A e, R AT DA > R B, (R AE BEAL BE 3
e, SR RN EY AR AR R B 2 5K ki g, 5 2014
RO XHRIE, T h IR R BN RIE, B IR A R AR A AR
B EUEYIR A, S EUE EA R A, 0 A R B S A AR R
BRSO  BUA TS TR AL B 5 Ak B A AL 2 ok R IR B . mdie Bt R 4.
IR A5 RG50S NSRRI SR e R G F o A5 KA 72 A iRl A
Tl B RES I/ BUE 15 2IA R B IR SR A AT, AU A5 G 21— € 1)
HCEAE RIS 38 AT PAs D 5 7K AR B e Ak B A o

TGUBRRR Y “ WA R E BT, AR V5 e Ak B A EAZ R T5 TR
VENIRITY . BRI E, JERC “ TR TR B« A0 Sexd s i vb s Kk Ak
B RRTTIERFE M, AR5 XIS “ B (1 SRR A il AT PR S e A
BEATWIIE, MBS RSGE R IE.
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RI2 AR Fe X I T ik

2.2 MR

2.2.1 iR RkIR

ARG 75 V8 R T B T VDTS KA EE ), %5 /KAHE T B BT 1990 4R
MNEH, AFE 75 KR AT 5K 75%, TAVEE/K & 25%, i5/KAREE —E
PR, T HK) s re A, isirfae . B AR Sk =ik, kb
HRE SN 15 T H, J5KAEE T AT SR AYO FIMEIE AYO T, i5erT
AR, EMAEREE, ATHCAIRERAE . RIS VEREE S AN A
NG VIR T IR 5 A &5 e F IR AR Rt (s TS TR, TS Ve R B E ik gE; 5
AR5 Ve R Y 2 ) BTG e Ak s AL, BORE s Ve ki Ja iR 1 o 4 56— HURE
TG e AE ST % A A N YIE SR IR R F s 58 ZIURE SR BRI RS TR E T
4~6°C UK A TR AR A7 5 FH

2.2. 2 5 PR A Zh M AR IR (L 25

ARG R A BT FH B A 22 2 i SR AR A0 R . 98% iR B IR, FL/K A
BRAR, ToOKBREREN, WIER, %5 IKAEHE G250 Wk, MiERHH, iR, 4 MiEHEA
(BSA) , (NH4);S04, W& HE. KHPO, FIFERE, VLS AT 24 S ati B 45k
oyral, ZRMAFEHIN. 25~50ml iR . 50-200ml Hebf. wF#k. 250ml & &«
T2k, 50ml B0, 10ml 208, 10ml ELEE . Bl .

2.2.3 g ®E

FEAA B TDL-80-2B ki &5 2004l (240ml. 4000r/min) , HH-6
R IEE KB DGX-9423BC-1 T4#4H (RT+10~300°C. 4800W) , & /17%iK
KE# (0.24Mpa. 93ml. 150°C) , BS323S Hi 1 K°F, PHS-25 MEGE it (i
kA SR, SP-1920 B AT WA e EE T (RGBSR ARARD ,
EYLRERZEEE (WK 2.1) . 20~200ul 5 100~1000ul KM H % (5T
AR A RATD o KS-1200 B8 75 I 240 M A3 (Y g ARl A0 i 7 12
HHMRAF, ThE 1200w, 4% 20KHz ., 43 &/ 10~1000ml, K&l 2.2) . YN-2D-Z
ANEFWWTK B 12 AR MK 2 (10L/h) . HP-100 BY L REIR S a8 5% . HI-5 H
AR (SIRTTRREAGERS D)« B A,
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KRG R KRG HE i L

=R 2-0a 3-ELIREER 4R 5-RAeE Rk EE
TR 8-FEMEAY  9-RERRIESE 10-ABEE 11-MRIOI
K 2.1 FEd e R R E S E

Fig. 2.1 Semi micro Kjeldahl distillation device Schematic diagram of experimental set-up

2.2 KS—1200 ji 75 I 4H Hu A A
Fig.2.2 KS-1200 ultrasonic cell disrupter
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2. 3 105 B N 75 3k

RBG A H Bi H 380 AR I T RS I 5 92 n R
GRS RAERRE (CUT 221-2005) =0,

?%?}E{E’r\ﬂ(% W= Wigi5e s (g)- (W2$???€%iﬁi%;é‘ﬂﬁ% (@-WHHRFE (g) )
Wii5 e (g

2. EEBSE: AP EAFENGERADN T EAE, B N5 K,
X FH E A% GB5009.5-20101 Hhi] (G BUEMIE s 55 — 304 A B O I3k A 21 5 (1)
EARAR, %A Bradford 3058 5

_ WSR2 FUR R (g)
W5 i (g)

x100%

x100%

’

TR EARMNTE: o

W H 3 = ﬁlé\g
_ LA A AU (@) «100%
W Ei5 Rt i A LA & (@)

AR o,

3. V5l pHAE: KM BilEAACER) PHS-25 R RE v E .

4.5 SCOD {H: SCOD Jia T 7K1 ) COD, K H [E Fr%(GB11914-89)
e,

5. TN A1 TP: 43 51l FH B 2 ek 1% P 00 AR 4 410 23 6 i 1 15 (HJ636-201.2) )
AERR 5253 6 6 (GB 11893-89)1771,

2.4 RIEFHE

FEGIG AT BRI AR5 YR EAT PRAL BE, RUFH & B 5K R RIS b, A
Jaoks bR RIERE 2 2 Uk BT TR IR B o e B A AR . BRI
FAR AR T e N 25 3 1 /KR 5 22 5 7K 280 93%, KR 5 47 ORI R V5 YR TBCE Tl N
4~6 " CAIRIR At AR TP A A7
2.4 RIEFESCFHIIRIEGZE

CARC %5 & AR B R TS e Nl ie it al, K HBCE T RRE+, pH 215
ERUE, MBI IZEE BRG], EEHRE FEE €, ABEERER
Ho REACBRUF (R AR RIS 2 10mI B0 T, B HAEAR R E T &0 A
I T], DA R B O WL S B0 25 1 B E SR ICR 15 e A5 e B0
P
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KX G B RFRREFE8H L

2.4.2 ARRALERMRISRENER XKL GE

FREL— 5 B e 1R A5 e BT 50ml B0 it HIR & 355], B0
ﬁﬁ%uﬁ,%%%ﬁ%¢ﬁ—%%&ﬁ%ﬁ%W%%mgﬁﬁm?imcm@
Tio K AR FR LTI B OB THCE TR T IR 1) DGX-9423BC-1 T4+, E 10
SR AR TEI ORAB RIS 2 B 254 N, K i5 Vet i i 258 16 B2 75 22 7~10
GIBRD o RIS AL TR £ R R B0 B T UKOK R IR A H, BRI T RiE e Ak
HWEFEN 10ml 208 d, B TDL-80-2B KiE & 202 LB 0, 350 5 1 B R
F 0.4 1 m FLAAJERE L IE, 1L 98 J5 7Rk H Bradford v e SR B HH B FLR & &
R M E A R,

ARG T2 B R U [F] (1 Ak B R RE R A TR IR 1) 2% 1 R 3R A5 U 2 R SR R
B, HiEmiAma Ritirstth, AR IRAEL Y.

2.4.3 BRALIERIRISTIRIMER RIS A

B BRI R TS TR B T 50ml BUREE dr, PR R I A V5 Y T R Y
pH 218 EIF HIRG IS, W EOE 51 e B AE HH-6 ZUR 1H iR /KI5 5 E iR
B, IR IS BRI IR E B TAR TR, 150G AR R RO A A EI IR B A B LT
PR e e 2 10ml B0, HEBOJE TG e BiEWLE, #8)5 H Bradford
FENERBR P EA R SR, R HER .

2.4.4 BRSABRBE AR KSRERRRIESG A

= B R R E T 50ml BUREE R, R BRER A 5 Y v Wi
pH Zf8 e It HIRG355], B 50058 5 T e SR 17 47 iR 2 1) DGX-9423BC-1
TR IO, 2R Rk RS R B I AR i RIS 2 R R R B A AR HL
AL FR LR AR5 IR FE 2 10m] B0 E T, HEELG S TSR HIEwOL g, R
J& H Bradford iEMlE SR R E AR &8, JFHIFEHE DRI,

I R R AR 2N pH M, ACEUEE T, ACFREFE t =N, &
IG5 0E B A&

2.4.5 BEBFRRRKSEEARRNESZE

B B ECHF R RS TR RCE T 200ml BepR R, HiEES), Rk
H D255 T K PR R A5 e — @ I ), K Ab B S 175 VR VA WS 2 10mI B
OET, BOEMTG TRy 5 A Bradford VA& I B E 5
&, FtEHEDRNRIE.

B HH R P U A R ARt D % 0 1200W, Ay 20KHz, #kEAR

16
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6.3mm, %t D)2 6y 5%~95%, A % ] B R 5 AR BoR . RIS R ER Sk
RNV R 1~1.5cm, RIARE — KT 3em.

PRI 5 FE AN IR 75 i ) T R R 7 A BRI [B) 25 R B AR R ER BCIR U, 4R
0 45 02 HH AR E R A ke 2 A

2.4.6 TEMUSEL, BREESTIENSBERIFREREEERMAEGE

B — 52 B o 1A A5 e B T 200ml et rf,  [m)y5 e i iR BEANAS A4
R A — 0 BRSSO B R A (RN 8], 53— 8 0 6 7 I A s e
R AT T AR, K5 Ab BRI AT AR TSI L, JF ] Bradford VA& 5 A 5 )
TR, WHEAURICR.

A6 E B ST AR S S B AR B S e A T SR SR S R
ST AL PRI AR5 e IR B 2 A AT B OR R R SRR

2.4.7 BBABRAARRRRSRER R G A

HY— 52 B T ) G (A 8 Ak iS5 8 BT 200ml ek v, 1095 Y TR BN AR o
(K] NapSO, [l 1A, HEFEETTIIR ST, Reis Y TR P i 4 A e A £ e
AR SEAT NACER, KBRS SIS A I B0 i S, H Bradford VA& HiE
W E AR NS E, IR EA R RR.

A 32 2 R AR P A AR 2 A N I IS BOINAN [F) B NapSO, [ 4% 2 )5
IR, 15 H H ) NapSO, B &

2.4.8 [SREBRERGEN LERAEUHRRIETE

BRI IR TR 8 73 R HORE s — AU RO PR TS Y8 £ S 36 = 8L
# PR TR, BAORIE TS TR S . AT HARE . ARE R TR AL B S _LIEOT 5
ONBRUSAE FH BT 70 s fo A B 1 B SRR A T A B e OB 5 Ve P T LA D ik
PHENE ST B TR B, AR — e &5 K $ SCOD &, HEill
JE [ SCOD HUE HIAALEAT 704, 1S 2E L5 Jext SCOD I MELL, #eimk
TR RE K5 Y AL BR J5 LB VRO Ah Fe I
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KRG AKX

538 TRTGET E0H%5REHREROHE

]l

3.1 Bl

55— Y5 KA FE R SE B A CA 100 ERI T, BEEIT R R, I
TG KARER (75 SRR %, RSB R . AR5 Ve 2 T5 /K3 B
A B T AR B 2 AR A R 324, BT RIRTS IR A, Bl H i i m
MR PR, KPR IE S kI R, IR, RS YRR E A B IR SO T
TR 77 TH ORI AL R

LA TR LA R 5 7K AL B T 20 MBR AR T2, SBR T.E. A/O
T2 A*O T 2H1 Carrousel 81074 T 2%, HT A Wb 3y iR 8 T An s Sk
PSR ORESR AR MR B T, T AR F R R T RS TR, R
WG AR AL ER ) T AR TE PR I E AR L R R A iR S R AE S R AR
Vi R VeV, RUDUSRER AR, — B DL TR R RS e P R R A
A HEEREIA 4% HEY, mAYH&E RERE R AR s
IKACE R Ax15Y8, ISR R AYO AR TS, T, IR TR
15 e 2% PR P e S AT, AR T R R B, A PR B
BERCUHE, SRR, BRERMEERE, HAMEEE EEMARE A, IR AR E4
A CEAR N 3-1) o 4UARRE AN - 2 4M 5, 0 s Rk . .
i, RS NSY, EEER A REAFREY. gk, RIRSIRPIE AR
FEAAAE T AMRE . B DL Ay, R A N S R, Rk, A
PRI 4250 A B T 0 50K B 1 TR AR A IR R, AU 4 B R 4T i
ME— [ AIATIRR, B AP, A A AR YR A R R, A
SR P9 SRR KIS, SEILEE AR 2
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AR FRAL I T EF| 4275 B 8 ARG A A

ik 5 1
BEpEER)
e RERG
i Bz '

LU R AP T L 00 11

Pl 3. 1 2% CRI P 11 5 2 0 B £ 2l i 2 g )
Fig. 3.1 composition of gram negative and gram positive bacteria cell wall
AT FEAET TR RTTIAE AR . IR PIRA G A, AL A AL
LmE R S S ER G RS EA S R E R R TS TR B AT Bl AL B,
RIS b, 45 S EE AL BR S5 A o AT IE PRI 8 75 A A R VAU R AR5
BRI EIR, 1 Hx B RO S A e g E .

3.2 W RTHAER

3.2.1 EHisk

WU s — b )y5 e CE T A flRR 2 R (LA 3-2) Kios, REERA
25L, DL &HE BRI, RPN N EIE, BRI A vREE, 1%/ C:N:P=100:5:1
(CREIEIFE: (NHg)2S04: KHP0,4=1:0.236:0.044) ) LLGIEC B & 75, T HE s
SR, BEEWNIEEYERFTE 20~25°C (&N , pH=7.2~7.8 Eti, THE
RIFEOC, R P RITE TSR LB 30 7080, KB EERE LERE
AR T, TR A RS [T, BRAD &G, RSN E TR Ak SRR
RNBRE . RS LSRR N BIR B U 2, (H Tl Hh 24l SCOD,
FEbri% (HI 636-2012) A EEsRANIE H T3 &ALk B i 1000mg/L 192 67K,
ALtk RIS R BRI . D
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1= o-Bikds 3R 4T 5BRCk 6-didk TR
K 3.2 iEtEiSTRR R A E
Fig. 3.2 culture device of activated sludge

B5 R AIA] , 3 0 R Dy e B YR R B (SVD L V5 e AR R R (SVID
REWEFEARKRE (MLSS) AR G WHE K I S iF B AR E (MLVSS) . HRAEYI
A SHEIN B2 s, 578 & BHR PR AR T K] 3-3. H55% 18 R, # Wik T
3.1, MR BoRAE 16 205 18 RAEH, VoA IIREE . KI5l RM
BEPUE (K34 , HkERRYSINAN.

32 4 |
.\I/\
| ]
28 1 - \
—_ .\ /.
X [
S 24 \-
(9]
20
16
0 I é I lll I é I é I1I0I1I2I1I4I1IGI1I8I2IO
EFTE] (OR)
(a)

20



AR TS T LR 7 & G ARG

SVI (mL/g)

MLSS (g/L)

320 -
280
n |
240 4 \-/ \
[ |
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[ ]
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T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20

INEITGN]
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ARG B RKF R LAz L

MLVSS (g/L)

1.4
1.2 | [ |
l/
[ ./
Ny P _//
.01 . /
\\.
0.8
0.6 1 - 1 1 1 T " T T 1T 1T
0 2 4 6 8 10 12 14 16 18 20
ISTE] (OR)
(d)

K 3.3 i ETS e s R A B AR A DL A

Fig.3.3 The picture of each data of activated sludge culture changes

3.1 FEFR 18 RIS e & WU
Tab. 3.1 The data of sludge after 18 days

SV (%)

SVI (mL/g) MLSS (g/L) MLVSS (g/L)

24

148.1 1.62 1.18
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K 3.4 5URIE R NS5

Fig. 3.4 The structure of sludge under microscope
3.2.2 KT

YOG KA BT 5 YR AR AR IR 5 Ve ALk Y F A TS e B s iR (1, pH
BN 7.8~8.2, BUNKAEK, ARMAN, WRIEEIFE (CJ/T 221-2005) HHE
PRI TE A5 U8 B K 2N T3, 27%~80. 51%. 1% FI A5 Y8 28 TK v i e 1 &
IKFE Ty 93%, pHIAEN 7.2 4, FIbi5 I AE A5 e .

W A FRAF (5 e AE 106°C NHLT, ETRILAP A SRR, A5 A A
15min, WHIGFRE, MEMESRMRZEAKT 0. 005g Ak ¥KT5%5 175 H
TR Ok R, FREL— 2 S5 Vek R B T TEEMILIRBSR T, A 98%IK AR |
FK B BRI AR BR AT [ 44, IRG IS G EIMPOEM, ERRERESOFE
B M AR AE 8 KUBF ehdh A7), dkgandi 1 /NIy, SRIGAED, 100l BEARE,
el A OGRS B . R EL RO B E CREmE 3. 5) #H8 GB
5009. 5-2010 FrifE Pl IR E FZbn g i E R i &, il 2 xilE, Fi5
VR H & %08 25, 3%~34. 8% (T-H) , “FIME N 29. 4% (F-H) . H GB11914-89
VR B JE AR AR T5 YR 1) SCOD A 73. 1mg/Ls
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K 3.5 PLKERIERE LYK
Fig. 3.5 The physical picture the Kjeldahl nitrogen determination apparatus

3.2.3 Bradford ;AZMEB RS =R EMZLT]

st 22 ik (Bradford %) 2B BCR B & & IE M E Tk —.
H T Bradford i E AR &M R EE (RKERFANEE 1ug , MWHTEH
7 (31.25~2000 u g/mLB) I EbRIE, BROEDTE, TSI AR A,
BRI IEAEAS 32 N . BT Bradford SR &TRAL &, AR IR AR 5 A i
BRI E R M. 2R BANT Lowry ¥, BCA 5. BIE /KM RRITTIETE
A Bradford ¥4 4 P 8 B 50N e 772347 0T L, SR A Bradford ¥EMIE B H
Jo R BEAM A T LT B ML, e th i) S IR G250 SR EH R4 & A8 S
o, BitteE, BORRSEERIKRE2IELER R

F218 Bradford S0 H AR EWR B A9 (1. Omg/mL A1 0. Img/mL) 2 L3537 & A (BSA)
VAT - KRS 3 ) 5 IR B A8 1 RS G250 YRS VRAE SP-1920 2L 4hAT I,
TR K 595nm Rl IBOLE A595, ARFE AR H A59S 5%
HHRGEZRPXARSHFEEAR 2% (K 3.6) o RAEE IS
R, BRI 2, EAFRPOGE AS95nm 5E AR SR KX REXIERTE
N: y=0.3551x+0. 00383 (R*=0.9981) , 7E /)5 {5675 & (A 5 OGE A595nm
I, s AR IA U, HERIRBUR T E A RS R, S & E
WU,
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0.40

Equation y=a+bx
Weight No Weighting
0.35 Residual Sum of ~ 2.75304E-4

Pearson's r 0.99915

Adj. R-Square 0.99814

0.30 4 Value Standard Error
T EAS95 Interce pt 0.00383 0.00262
B IIEAS95 Slope 0.3551 0.00463

0.00 . ; . ; . ; . ; . ;
0.0 0.2 0.4 0.6 0.8 1.0

HAMEE (9/ml)
K 3.6 B ARHERO I it 2k

Fig.3.6 Protein standard curve

3.2.4 R HESLFUHE

Tl A5 Y SR HU AR 5 RVE T AR M A0 P BE A R S5 7 T K R IR iR ), 2
MEXE D EERNE, B0 BRI S5 RE R B ESRE & . &
SRR ARG RS LAY, HEOREME, mik BERIGESRIE S 5
A DI = W S EA I E B RS EREIR A R X iE R E S
SEPRiE R N E AR E R ZERE. Fit, 6T 408 5 RRR G R ER RS
O, A E0aEE, RiES EERAAREFN S ERR, HAHE
EEREA EAAEROE EBERT

B0 S A IR RS B O LG S B0 R B0, DATIARER (1995 Y iRk 56
RS, B3 pHMEHZE 1 A4, FFFE 100°C FALEE 6h /24 Hk, K31
FlRIFRIGBEMEZE 10m] E.O08F, 4378 2500, 3000, 3500, 3800, 4000,
45001 /min ¥ N B0, AP AA 20min, N B OHLEEE N & A IRECR
(WL 3-7) o fER 3.7, EE ISR B O UL T8 ()38 0 a3 n J= B
IS, HEOALEEE Y 3800r/min I, & H B IEA R R KE . 8O EE
K, EERGESH R EESREY &, FEOREE QR T B -, 7
JENEL JERT SEOCRE E B B, WAR 0 E A R IR ARG B O LR K
I, B O E AT 3 BCROK I B A R TUE AR LA 2, 5808 A i R B K .
Rk, SO AR SO FE N 3800r/min.
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Fig.3.7 The effect of centrifugal speed on the extraction of protein
U ERZ AR AT (5 R A RS 2 1oml B0, R AT
B0 5y 100 154 204 25, 30min, PUIAAS R B CoMLEL T8 K B0 5 A T B E B AR
HWOBCR, 2RI 3.8, ML 3. 8 AT LLE th, B B I I8 (1 1 In 2 0 52 11 92
WOBCR B sGn, R DS, e OrEA 16min 22450, &AM
RSB R A . O, EaRICESHRPEE RS, SHE
15T 43 R R W PR E [ A B ) 3 T, A DB I B Al B, 3 3B 1 AR R AL,
S TR 215 /NP et o e I < ST <G P 5 e e 5 D TR
I s 7 IR B, S5 P O £ 2 S SR U AT PRI R, A ik 4 e
o e A3 5 VR A VR R 1 40 25 AR 32 D9 AE 3800r /min B3 T B0 15mins
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Fig. 3.8 The effect of centrifugal time on the extraction of protein

3.3 EFABARARNHSS REQROWS

EAD 80 EAR, [ AMEE CATF BN AR BRI AR IS e AT AL, (B,
IR 2 RN TR mT S Ve UK RE, D F A e T EAMARR, Sk
Blim el . Ja K XA AL B R 15 e [, /2 5 R 1 ou ALY R it
IR I I AR5 e TR T N BB A2 W B, B8 e AV e R T AR AL PR RE
ARG FR 73 T2 BRI TER AR T e BT L R IR -5 AR AR & 0 D7 IR AL B xS e
I e =M VER D R TRAR . TR AR V200 R B SR BB R, %
AL BT RS R AR e AR SR B 2 EE R AL (R A e e Sk 6 A R R
RAEXTEE, 15 M EONE B RS 21 . ASlIee Il & A 3R 175 e i SCOD
i, ARYE M A PR R, TS IR AT SCOD I N5 ¥5 Y8 MRk A
BORAT R, TTIRBERCRLT, ISR i) SCOD )& i, MRAEFRIRTS
Je s A SRR 5 SCOD (A X BB 2% Bcdfa 3t 4T 70 o

3.3.1 BE—HAIENR

PEARIG B B 32 BRI AU AR5 Ve 75 e — I R 26 A R i B TR B ASUR, W
B A 3 HE o 0 R LA A RPN RT 2R, 5 YR 8 93% S /K Z 1157
pH [E R FFHALEE J5 75 YR i pHAE (7.2) 4. ¥i5eIEHIfE 37°C, 55°C. 85°C.
100°C+ 110°CAHl 120°CAMNKTE, RIWUFZIRIRE SRR, MRS

120°CHY, 785K A 0. 19854MPa, iR N 126°CHf, & 7104 0.23933MPa, HT
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S W S RIS T 2 B IR, B e IR I 120 C iR . T Ah
AT E] 4> )4 3hy 4h. 5h. 6h. Th. 10h A1 14h. RIGITUG T A R 56K 5
RIS 10 /BRI 5], HiRERIARARIRE . EAREE T TEA
i H R [ A P P TR AR A A7 0 LI 3. 9

—o0—37C
—0—55C

AT RW (%)

° 2 I All I é I 8 I 10 12 I 14
BT (h)
K 3.9 TR T X E BRI o K520
Fig.3.9 The effect of temperature on the rate of protein extraction

24 o] 20 S B AT A0 B 0 A RO BRI RN, BRI 1Y
Ve B ZRARLERE) [ I A5 DA 4 L B AR A o e o i i o (S 4 R B A e, R A R
SE,  [RIN PT RN A M I, A RS Y Bl . AR SSRGS YR VA R
RmimleEE Tt EE RS E. WIEE 3.9 ATLLE M, MAKMRZEN TS, AR
SEBCRAEZETG N, M BAE R IR AT, R B R BOE 2 e K BE I ) A B b o
75 120 C A4 AR, 6h IHF YRR SCOD iy 1729. 3mg/L, 7E 10 I, {5IRIEWR
SCOD Jy 1873. Omg/L, H T3¢ Hh ANVE P 5 Ak v e o 4 2 EB0HURH SCOoD,
SCOD Jhvay, UtAATSVERIM S BATIAEARSE, (H 15 Ve 85 1 ot O $R B A AE AR,
FRER T ERA > TR T2 RERE “RBER N Maillard
Reaction) ” B+*1 (75 (i (MR IE AN BIOKAL AR IE R A TR A IR Al —
HMEFEM RSB ORI, SRR A, TSR T5 e O Ik
WX — RN (HLE3.100 o [Blth, B—R e B AT USSR A i, =
BusmsE A SR, HRRES /S SBURARAAERE RN, X & AR
BURARW, AFTEARKE. Za%5 8% E=R, £ 120CK 4T, &
PRINFA) 5 /NI A A, B E R A SRR K
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Fig.3.10 The color of sludge solution under different heat treatment temperature

3.3.2 B—FRALIBRIR

IR IR B B 32 2% SR T A5 Ye VT A B — ER AL BR 25 A V5 e R I TR O
A, IS RS B AE BN pH, IR TR AR5 TR I AT B 7K EE R 93% I BRI -
RIS AR IR KA P HEAT, IR ORERAE 55°C AL K Te BRI 2
mﬁ“%ﬁo& 1. 1.5v 20 381 4 NAKF, BRACELIN A% HI7E 6h i fh . A

m#T%%mﬁ%Eﬁﬁﬂziwhﬁm@Sn

7 o

FEEFHEREW (%)

N
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D\D

T T T T T T T T T T T T T T T T
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Bl 3. 11 pH AR iR EUE o 5200

Fig.3.11 Effect of pH on protein extraction rate
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AT 3. 11 Bl L, {5 A AR IR 5 pH AHOG, 7K pH /N B F R
MR R . TRV 2 IRAPE R OO IC S, B (et =2 IRk T 4
P BE A B SR B SRS B KA, (LR, AR Y, 30 Ye R
EUR O, AT EE . RSl R I, BRACEE ] LR 8 1R 45
1, BRI, islet i e)E (Feo Al Zn 55) SR ERLAE,
Pl P B AR sy, AR B B (BRI S, fE pH=0. 5
FAFTS, ISR EARRBREMN 7. 1%, WEIK, MAE pH=4 i, & H iR
O824, PRBGRIRAG. Bk, FEARIRZEAE T 8 pH 25305 Ve i Rl i 2
KB, W E AT DCR R

3.3.3 BgSAIBFBE AL MR

IR BB B 32 B U A3 v e 78 AN B R A A BRAE1F T B 1 R SR IR 11 2
e, 65 R ) 52 M DR 25 DR K iR B2 5 7K A pH, DLV IS B 7K Z6 0 93% (135 Ye
ISR X AR5 e B BN A I ZE 6h, KRB A BB BIHLFE Hoin 4,
IR MR 37°C, 55°C. 85°C. 100°C. 110°CHI 120°CNANK Al pH {E 4>
AERFE 0.5. 1+ 1.5, 24 3 F1 4 75K EAFALHE A T Fl ris e s A i
A 25 L] 3. 12,

—o0—T=37TC
—0—T=55C
——T=85C
——T=100C
—o—T=110C
——T=120TC

HABHEHEW (%)

=
o
1

9:9:@ @ N
0 5 —0 0
T T T T T T T T T T T
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3. 12 JWREE T A pH %t F BT IR o HIFE
Fig.3.12 The effects of temperature and pH on protein extraction rate o
AR 3. 12 5 3.9 HIxS b, AEAH [R] B FRAL BRI TR AR 2 2510 T, %2
K pH A A T E B BRI 1 HAF AR, 2 pHART 1Ay, s ac Rl 2k
A E PR B NE AR B 3. 12 5 3.9 BRTEL AR, FEAR R HY pH A [H]
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SR, R R R TR R AR . AR AR AR e, TEEHT
(pl=pH B> T EEAAME R/, SEERSEERKAETIRE, 4 pH B
T A LR, VAR FERAIG, DRV R, B 5 A A L — IR AE pH=4~6 2 ],
25 pH ey, BRI A, SBOREEARKATNE, WRhEERSE
WL, FEEEICERAL; T pH BAKKT 8 5552 /Mg AR B B R AT Re 2
JRAEAR pH MBS T KA, FEORETREA RS20, RREEERK, Kt
HE BRI pH 7 1 A8 - 2Ry 120°C AT 110°C I A 5T FE R AH ZE AN
K, T 120 CHEZRHIE JTEEL 110°CHY & 0. 05MPa, £5-5 75 FE 1 £ 11T g 1) L,
110°CARBONEAR 1R AR B F. 25 F, BRFIHE RS & 1264 T A By
R B BT FRIRCR,, T B 8 PR BSRAO pH=1. #RE T=110C, HHE B
BN 61. 59%.

FERGEFIE pH=1. T=110°C M4 T, MRS 4. 5. 6. 7Th, EHAR
FEELE 5 scoD WL 3. 13,

—o— FEAFRRW
62.0 o 5COD 1800
\v4
61.5 a
L 1750
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= L 1700
X O
< 6051 -
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@ >
oo o L 1650 E
my = a
el | @)
=S O
I 595 - 1600 ¥
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Kl 3. 13 SREESRBUR AT T B AR HGR o AT SCOD Rl [a] 1324k
Fig.3.13 The extraction of protein rate and SCOD change with time under the optimum extraction
conditions
AR 3. 11 R, 7F pH=1. MEFE T=110°C &M ~, SAERHRIUN A 6h,
B BR PP ECR R (61.59%) 5 BEAEI[AIAAESE, SCOD [37ERS N, 40 Mm@
VERIZRS2E4T, T &R B SR IR ANBEAIS, 7T RE & i TRl i B s/ T 3640
Tl NV AR B UK, DRI, W AR B S E AR, SRR R

b
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3.4 BT REHBARARIESSRELROWS

R P R A 5T R — P L, AT T8 RS EE Dy 15kHZz—-10MHz,
T H N BRI i R g 7 g o gt 7 e, A A AR R AT I K
F, R B R E . B S BIE BNl 8 P RIEN RN ok & B RS . K
PR J AR, AT 2 NThE . RS Wi A L 3. 2) B8, Thx
P R FR A E N 15kH2 T 100kHz Y e, AT{E A RE RS H 7 AR T2 4
I o
3.2 EEHR

Tab.3.2 Acoustic classification

X (Infrasound) &+ 20Hz
¥ (sound waye) 20Hz~15kHz
D3 5 (Power Ultrasound) 15kHz~100KHZ
B A W (High Frequency Ultrasound) 100kHz~ IMHz
W= W (Diagnosis Ultrasound) 5T 1MHz

GogatiPVEERIF 78 2440 5 RE BN BRI, 75 REIE T VA S MR B 2 260K
TE B IFANKIAR R, 33X S8 AR R 2 75 J=) T Bl (4000K) 175 & (40MPa)
KPP GRS NG . RS YA E R EE AP (D) A&
VIRhRL, BEUSAEYIE N B, RS RV (2) 15K
i (3) SRS ARG, IRETIRBUKE; (4 BIRTRE S S R
K 22RO, Vi XPTOPERIT S % B 7R I T A RO T e 48 A e i A
BRI 2R P BE AN R, X BBl AR, AR SRk i e, R
R FRT5 YR SRR [ R AT — e AT ATVE o T4 KR S it 2SI e LR AN €10, 2%
S AT AT DAE F -5 VR v T AR han i i, J5 i AR b, e
I EDD S IR TEAAL, 5T IS A AR I M PR, DRIk, SR A 77 B 1 R
MR sREE AR DA RLEE ), RSN AR 209, HRTESTR
BRIEAL BN ECD, i EEE R SRR — e IR RE T . AR 32 B
W — @ AR AL T2 i AR A TR A T2 A AR5
X EE TSR R B, A5t AR SR AR 0 T AT M S AR R IR
R ENE 3. 14, dEES R E WL 3. 15.
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Fig.3.14 Ultrasonic equipment diagram
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e

3. 15 WEAEN B K
Fig.3.15 H,0, stirring device

3.4.1 B—BFERAIBME

I 58 i B LR T AR YR A B R IR AL B SR T I B AL BRI,
e F KS—1200 A4 58 A5 IR MO AR, 180 5 S AL B A 0 20kHz, &1 T))
2RIy 1200W, R DRI 28 0 75 A 3 [RDRIRE 78 8 A HE Dh 2R 1 Lk, T iRE N
5%~95% CHirth DhZ=fi i | o0 b X @ Dh3) , mEEACE B, A5, B4
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TRIGVS F B 5 B2 6 75 Yt ) e RN 7 e A B[], Ve e B R TS D 93% 2
KZE RIS YE 100mL, pH AEPRFFIALIR 515 pHAE (7. 2) Zdq. H4 7 it
B FEARFRAE 10%. 20%. 40%. 50%. 60%. 65%. 70%F1 80%/\AN/KFME, AbPHI
[8)°4 bmin, 10min. 15min. 20min. 22min. 25min A1 30min -EN/KPE . BTk
5o 1o A P Y A 3 o RO YR TR L T vy DR TR AR K TS TR IR TR
6 e A IR SRR N R 171, 5em 24T, ACFERS [R50 0 5s AbFE, 3s [8]FE .

TS B2 IS PR 2=, Mol F [ e F— R B I 7 RS . 26, KA
VENAR &, AR DR B EE, il ThaRi% N 65%, & BRI EE
Y AL BN ] R AR A A O L] 3. 16

80
EEE T

70 4
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g 50 -/
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1= 30 4
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Fig.3.16 Ultrasonic power output is 65%, changes of protein extraction rate with processing time

K 3. 16 S FA) 2 2 i (B PR I Y D3 26 AT, 3 1 o R SR BB ot 7 5
AEFRI RN ARG I D . FE/KIR BB A AD, TRE M)A RGO T, FEE A AL
PRI TR RGN, R A BTSRRI, AL B (R AE 20min 5, SREXEIE NS
18, AP [A] Dy 22min I, A FERIERIA R &AM, LB RIARER, &
FUR 3R ECR AR GENS,  TEAREERT[A] 35min B, FolRy5 Y88 A TR IR
22min AL, JRRAT RGN E IS ARG VR E, 55— RS B 18] A #B
IR EFURE R, FERRT R AR SRR, A RIRIR K. RYER
JREG 7T, SRIG I TR AE G, TR T SR B i A AR DRI P A B Y
I E] 2 22min,

MRIE iR ulae, VhRekE s AN [A) 0y 22min, 250 L A]B& IS A 29 35min.
A 5T S AR I A L D R A N B 3. 17
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Fig.3.17 T=30min, changes of protein extraction rate with ultrasonic power output

P 3. 17 J9AE AL FRIN [H) g 30min 550 T H R 75 B Hi Th 20 2 H o S B Y
MO ARYE B P HEE TR, KR E R A, WA KEEN T, 24t
BN TR) 9 22min 2640, 8 A S B R 75 YA ) ) 2 AR o v e 4
B Y T2 AE 50% LA W INTH LSz, 1k A IR H Th A0 B 65%H E R SR EY
RIERRNME: e, BEEDREM, EARNRBEER TR, HTREFLBONY
o PR AL BRI AR T YR A Tk B R i e N T R R PR A TR P ORI
%, BEAE B e DA, ORI R AR BEAE AR N, ARG AR
PRI ] FEA VA BY U1 AR AN IR, BT 70 e R I 4 1l 4 P B I
M, SERLAYISTR, BEMER D E B R S E WA AR . 2t )
kv, YR, R K15 I B ECE A A A T R AR AR, S B
W R A D o R Y DA 80% I, VI YRIR TN 2 AR K E RNV
W LK 3.18) , SEUSRMABIIR, EORCREE, Hisye iR ae KRk
Ko 4 ERTIR, AR5 e AL R 54 HH D0 65% I, HATHOS 1 & AR BUR,
117 L& O EISWEGE , 7 T AT e SRR S5, (05 Ve o BRI 51, IRl
A AN G PR REAT o
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Fig.3.18 Ultrasonic treatment of 22min, microscopy imaging under different output power

P AL BN T R TR A AR B R B O ROCR,, i AL BRI E] Dy
22min, PRI ThAOy 65%T, H H BHEECR AL 62. 28%. MR I HE K
B, R RAET S Je B AR TP AFAE P A OB, B — AN OB g 7 TR I R 7 A
%@Wﬁﬁ%?ﬁ%%%%%h,%ﬁ%%ﬁw,ﬂ%W§Eﬁ#%ﬁﬁmﬁw
W 56 A OB A UL A B iR A BT U S B e R E
iR A KRB RER, TR R Bradford ¥EJoikmar il B (P J5e, ki {8 2 A B4 X
IR IR R B KBS, A FUKFEN & E 2, S8R B R
TR AR, FlevE Rt SR 2 NG, DA R A
Ny BN R B 0 RO IR — E R

3.4.2 B—dHUSAIEHR

HF B BRI EA T, AIE YR, Eadd b S AT e E
JR B ER B N FH A AT 5 o ARG 32 A U R i e AR A A B S R B
PR RITE L, XRS5 PRSI R T5 Ve T AT PR AT 0 A o B0 I AR 2 BT AT
PR R (0, BmEMaFEnta CGEE WK 3. 15) o et khik
PG G & K2 93% 5 e, pH ARFFIALE G5l pHAE (7.2) Aih, i
AT AR D E IR R Wk . T SE ARSI 30%, T A E RS —
SEBURPEAERIE, PRI B b CR 4 FE 2 IR I R S A R N & ik
£ 0. 5% 1. 0% 1. 5%~ 2. 0%F1 2. 5% CPRFALL) FANKFAE, HEREAFAESE Smin,
10min. 15min. 20min. 25min. 30min A1 35min -B/NK PR, R8I A5 o ) He
s, R AERAAE 35°C A . AR EAE BN E AN () T 2 S R
HAAS UL 3. 19,
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Fig.3.19 Protein extraction rate changing with time under different H,0, dosage
RAEE 3,19, dEMARA—EREAFIRNGE ), METALARNE
XGI, HEE R UEERIEIN, SERINEy 1. SRR, R IT VR AR FE T
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BN, FEUAM oH FEAC, MRIESE R SIS, SIERD pH RIS A, B
JRVE R FE RN, VR R ST HY o Uk 4 D TR R A AR ol U SR U B
FRETHZ, o, 2.0 3 PIEFISRIS R R IGE T A R BCE I S Ik,

TR R, Bk G s HO - SRyl b i B RS H AL, i HL

LA RS pH FI2I 8 ES RS OANA, PRk, ke A b B s R oK B2
Ry 23. 56%. WBaN, R S ST e i i 27 A KRR, JF
H5 VR RAARA R, FLJR 2R R BE SO S A S IR BE G i in el 475 e i
P BN R R, SRARBIKR, SIS (&3.200 .

Kl 3. 20 M EME G T P AR B S B S TR K
Fig.3.20 The sludge will produce a large number of bubbles and causing sludge bulking after
addition hydrogen peroxide
gie LR Eed iR, SRS N TIREBGR RIS R E A, £l
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AR FINAE T BB BRI . AR 3. 4. 1B A BORIe s R, H Rt
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Fig.3.21 Under ultrasonic treatment, the protein extraction rate change with dosage of H,O,
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Fig.3.22 The affect of extraction rate of protein under different dosage of Na,SO,, under the
optimum ultrasonic treatment
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Fig.3.23 The comparison of extraction protein rate under ultrasonic coupling with salt and single
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Tab.4.1 The contains of SCOD in the surplus sludge supernatant after different heat treatment
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Fig.4.1 The changes of protein concentration in the supernatant with variations of pH
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Tab.4.2 The content of SCOD, TN, TP in the sludge treat with ultrasonic coupling with salt

K H SCOD TN TP

&/ (mg/L) 1879. 4 102.7 39.6
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Fig.4.2 The concentration in solution of all substances in the sludge changes with time
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