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(1) #HEARRERRG S5 R L IRk ET 6—9 RIREMLE, RAWAIRSA
THAL EVE BRI 2B 4 JlliA 31 38.1%, 91.4%.

(2) WK B AN A KR (0T HE R BRI I s 3 0 B R 0 e A i T RS L
W 225 RT3 Ak 24 A F o PR AT A6 FIs vl 2 B tb A O DTk, X R/ FH o6t
W 9K DR AGRERE Th EVEms 25 BRI STk 70 297 35.7%6, 46.0%6 81 18.3% . H T4
AERIAREHE SRS AR AR, AHAF BRI P (30 3 S AR PR IR S A % P M T AR T
e BN EUK R 2, B AT S A DT R B VR H o
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el TR S vk /> T 96.7~136mg WG AN VR G R i B Y] 0.889~3.21
%o, DRLVHS I et S A LA LM e RS G .

(4) BT W16 pH b 5—9 I K DA BRIERCR, 5k, RGN 6 K5,
BI6 pH A 7. 8y 9 HIRENNA BRI, 146 pH 4 5 IBRBERLA 2

(5) LU T AN [l e Sl S gy X BR 8O R (1 5 i, 25 3 00, eV IR gy 15.4—92. 5
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Abstract

Piggery wastewater contains a lot of nitrogen and phosphorus. Nitrogeatér can be
reinforced from air, so the restriction of water body eutrophicasionainly phosphorus. Thus, it
is more significant to remove phosphorus from piggery wastewaterrétna@hosphate removal
based on the biological reduction of phosphate to phosphine can be used tp devew
biotechnology of phosphate removal. Batch and continuous experiments aveesl ®ut to
observe phosphorus removal from piggery wastewater in the procasaeaybbic digestion. The
reason for phosphorus removal and the influence factors were testarbie main achievements
were as follows:

(1) The results of batch experiments indicated that after 6 -y®atemerobic digestion, the
total phosphorus removal rate of mixed liquor and anaerobic supernatanesgectively 38%
and 91.44.

(2) Mixed liguor and that was out of biologic activity were used to rabée digestion
experiments, the results indicated that a part of phosphate waseckry transforming into
gaseous phosphate. In the same time, the contribution of phosphate remgueygsibgl and
chemic ways were also significant. The contribution proportion obgiol physical and chemic
effects were respectively 384, 46.06 and 18.36. Because of the metabolization of microb,
the environment was changed and some resolvable phosphate in wastgeegtded chemically.
That is biology has the accessorial function of inducing chemic depositing.

(3) NaOH solution was used to absorb phosphine in biogas. There was-0{886 mg
total phosphorus (TP) was detected in the absorption solution, and theniiReih liqor was
reducted 96.7-136 mg. The TP in absorption solution was only 0:8821%, that of reducted
TP in mixed liquor. Thus, there may be some other gaseous phosphate existing in biogas.

(4) The effect of phosphorus removal from wastewater undealipl 5~9 was investigated.
The results proved that, after 6 days’ anaerobic digestion, the mmaspremoval rate of
anaerobic supernatant under initial pH 7~9 was much higher than that of initial pH 5.

(5) The effct of different sludge charge to phosphorus removalmwastigated. The results
indicated that while the sludge charge was in the range o824 mg TP/g MLSS d, the TP
removal rate of anaerobic supernatant may achieve to 87%.

(6) The effct of different COD/TP ratio to phosphorus removal wasstigated. The results
indicated that while the COD/TP ratio was in the range ofo280t the phosphate removal rate
was relatively high.

(7) The continuous experiments ran for 42 days. The results provetehatdsphorus and
organic matter removal rates and biogas yield showed consistency/PTdred COD removal rate
of HRT 3, HRT 6 and HRT 9 were above 80%. And for HRT 1, the TP removal rate waét|
COD removal rate was around 50%. The removal rates were sasibed to the high COD
charge, and to the anaerobic system under acidification phase.

Key Words: piggery wastewater, anaerobic digestion, phosphorus removal, gaseougtg@hospha
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B 2GR ke, K AR A IR IR 2 e PR A A B (R R B, Al
AT KRBT, PEgiit, 19994 T H & @ I A B s 200 194G, T HE & LV AT
AR UV AR A 7.842mE,  EE A AR AR S 2.4 65 JFH,
FEIE COD & LUk 71185, Reeid Tk /K 5 4E i /K COD Hjilti 2 fil . Hitf
T, IREE S I LYY COD. BOD. NHz—N. TP. TN (iR A& 250 797.31
JiWi, 580.87 5, 155.88J i, 46.76 Jyifll 407.14 )7 (M4 K5, 2002, Kk, M
KT YRGB IR TG PR BTG YA 2, A5 AN LRI, B JRE AR RS ER
S ™ () S, [ HR E E SRIE  TT KRR R

1T DA R M B K RSG5 /K5 e B i, AT & d iy Je ), Bufifk
[ & B IR R AT BN 0 A5 BT b B, 4K 2 HOR 2R B LI, 28 /KRB 3 1
TAPAPEE R EE TR, 2003, SR HEE IR A, HIAIETT KIS Gt R
Ho BIABKTEREH KERAIY . FEI, EEERERENT. I BIRNS RS
A 0.40%R1 0.12% (FFAAE, 1997 TR, 1997. ZEGHKXERRY, MoKk d &
% (TP) 75 100 mg/L ~300 mg/L FUAALAE b 1 7K ek 7758 3 J) FRL A AR 89815 G 1 32 AR o

B KRR B (A AE B R & B R E TR IN 2 —. B S TR AR (BT
BRIKFINEAD 3 T 7 SRS, S T KRS ) @ —, S T E N A
2 KPR NS IR AN S, T LA SO & B SR I BRI R B . B
MUK IR SR m, RCPRRIEA R A (RS, 2003, HItTT L, A A 2B
JR K A R SR O EEK

1.2 EASMARIR

FELIVE B T 2R A, L B AR 0 /K P RO 8 B A g [ A 0 T s g s 2
TR EAATT DU ANAT I () R D00 « VTS Ve P B E R, s T — 2 R R
(Luz E.etal., 2000 . ik, DAERH BRI 123 BAT 1 24 bR E R E D Bt

1.2.1 L REE

WA BRI M B AR (5 3h . BB ol R ) B BV /K rp 5 IR 6 S N A SR AN
PERBERRAS . MR SR . MEIRED ok IRBED . 0 M 4E )8 th X a IR &ALAS . BRI .
B &k, SRR, BRIR WS . &8 R Poin e B e T-HE K h S R L G i vk
B BKHERCEER AT . A BRiE R G S PR 2 vTIA 21 80%~90% G A", 2003).
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Pk B 8 R B A K . WER #h L 8 R R AR U AR A R AT K
[CasOH(PQy)3]UTiE ), Vit Fe:

5 C&"+70H+3H; PO, — CgOH(PQy)3+6H,0

DUUEAEH e T pH AR . 24 pH 16=9.0~10.51, [ A TR MBS Ui . 550
AN, ARSI R UL S AR — D, ROSCHREARE, Rl pHAELE 7 BT B Jr 3
Wt . {8 pHAER S TS, Bk ok B Rl v e o s 1R D . I NZRIR Mg(OH), A7) T
IR S TIE (1 LB 2 25

BEATIR BRI BR F KA RE . A1k Ca (OHY AN fe: 42 h R /K P hil S R ik 5
YEER], A ST i

ARIIPIN RS pH $35 LL K DA B I AP RN 4 B 4%, IR SE  % T ae w Mh  ded. Jl
AT e S A T LAEET RIOR B T BE R AT S &, A K I L 2A0E TR
AR ERT o Ml TR K B e 48 = X, N H 2 3] — @ Bl .

(2) LR

LEE AR A BRI pH A T, BRERRIVERER VT DA 32 5 K R I B IR SRR, 721 R
ERUTVE s BCE AR VRS VRV S B, 8 I AR S 2R, A AT R B L 1 R R I
Fa4, PR, R, AR Eh Rk SR T DA 4 WA B AR E 1R H AR I

FERER R RRTR 3R S N, Hoytie o AI(OH) s Fll AIPO, R &4, Ho— e It e AT AR
mfRe BIR b, FHARSRUTIE BRI, BEK AR B R T pH AT AP R 4 pH R fL
JEFE A 6.0~6.51F, L BRAEEE KT BRI 1.5~3.0molf 40 £h . WIR KV EBIE, EIA
AL LA A pH B, LAJsZD AIOH) 3 e 19754 o RN BHENAT B 25 B8 I K PRk 32

BERDL FeSQ g FeCh B MINE K F, Bolnms e T RA . pH E. A=k,
BRORIBR IR b2 8 o e WA BRI R oy, — M B 250 B K 5 28 1.5~3.0B /K ik (LA Fe™*
i, HEGE pH AN 5.0, E5F T8 MEY RN Ik pH ERAK. 76 pH 0 R4 AT
N, VLA R AR RORITE ), TREE M EREG R, RN AER D, EEETY
P 5 L BT L K R U P PR PR T T i o SRS 2 AR R e — 2, 3l R Ge ki
FlRvIe UL LR . Hoh BERTTIEY) 2 AIPO, HI FePQ.

HRWIRERY], AIPO, MR/ NAR pH EH:E 6, 1 FePQ 1) pH 0 5. MHEE® Fif,
TESRAE pH BT, AR IXSERH B Pl LA LBk, (i SBEAREIA R Img/L LA R

FESEE T, PSS P EAE A3 PRI T RS 2 50 1 2 428 b i oG B
& J8 ER AP IN 0 HR A AR YE AIPO, Il FePQ Vs AT EE 1L Ak 2 T ik, JRRE ] 3%
b R NARRE %, WG T & @ &SP, —RimE, &8 ShBone e 7=
T E RN 1.5~2.5%,

(3) B:th

Mg®* 15 NH," #l PO T ZE i MgNH,PO,6H,0. BEER I T 1 I H] T- TR S 3647 2 4h,
S B /D R UTUE B I BH S o A DTUE AR a B TV IR i AL TV S Ve da g « F Mg(OH),
N T IREVS IS, I B VF [E 7k & COD Kb, a5, JERREBERE.
FITEESR AR 5 s ) B e T~ B 4] RO vk 5 LA &% Mg(OH), F 5715 (Wu et al., 200D, 3T [ A& 1)
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AR R I ST T R, IR R 2 Bv /K A R R B iR 1 o B 3R R RO U
TRl LBk NaClfuiEK, HLASaSMEh. mkth. &M, BILARL. 24 pH {H
w3 10.58F, ZURIBE) 22 bR b = % 83%fH11 97% (Shin and Lee, 1998

W, Ed8 3 oK X DR R B0 b, w R 8 36 L i IR 28 e I3 2B Je i e )
MgNH:PO, « 6H.0 $EMEER 250 Wrigley 25 (1992) fERKH R IN, K MgSO. A REIH b L
i, pH ETFFRIFERS, POAP MOIRERI R, HIELLRAMMURBL RPN MgS0s, BEAE
PO~P WREEMFEZR 1 mg/L DL N o FH 1% 5 A J5 28 B 3 0 0L 0, L= %) CRdg
MgNH.PO: * 6H.0. K:Na (S0.). A1 Na:S0.) w1l hn 1 4R 4f i HLE S 0.

B T B T2 MR 2RI 2R KA e, A3 A 5 5, 2R H
HhSZ IR K B

1.2.2. EYREE

VKA AU T 20 140 60 4FEAC Srinath \AE AL P 1a 47 3 R b W2 23068 H I
%, WL IEEREMENTFT . A2 M SEIR T AT L TREEAT 52 R, B ER i BOARAE T RISz |
AT T HE RS o A= ot ] DATEL I PR A S R 58 i — i R AR K 4t
FURE P A s Al Vg 7K A B rp R PRV TR A= 4, G SR IR 6 Sk At v ol 1) i A7
J7. HHT, HT USSR ARG N g, REVFEALE L2,

(1) AT Hh g

N Vg — PO . FR B AR PR Qe il i L2 AR B, A e it
e AN WIS E Y 7R, EEDEPEK AR, (DA B AR P I AR . AT K
SigHh . KV ol A — S 20—, AT KAS 2. B, JUHOEIKAE R
RURHY), AN KT S A K R RS, #EE 2— A BRI AP g (14 F AT
LSRR S AN SRR, BB A K HR R T AR A R L TS e, X
Ay YL S (S A A A WA . 280t A B ¥ A TE  HEN AR /K AR IR A, AN 7 23t
—CHARER . AE S N IR R, R B A SR, N DA BT
Bk R LB A XA B TR T o DR BT R (e 2B B SR . T N LR b )
— LBk S LRI RE ) T 1-1 7 (Luz E.etal., 2004,

T B BRI BRERE 1, X T— Rl Lemna gibba A9 KR I PEE R 1H, E2VF
AW R 3T K T TR R ) 2 R REIL B 75%. KA 1 5 iR KR R 52%
el T AH G AT AL AN E ) 2 Bl 42 38 23 (1% (Korner and Vermaat, 1998

TRHLT ARG Yt CRLFRIED 122 R, REfS I I A0 FH IR BRI 75 205 Ak . W BRI 26200
FRITE IR B BE ) RIS 19K J14E 5% . Farahbakhshazady (20000 7 o4 —A F e s %
SR JZ T ORER R T s e 2Bk, R TR KRR TR X . Mann (1997) 7%
—NRIG ARG T, LR T UM BO T K H K IR B BE D) (PR JEVDRRFIVD A F T-He
e, DLANMK VBT B =40, a5 R EoR, P ek @l gt b N TR e v
BRERIV SR BE 7 K. 2K, Johanssorl 1999 75— Ml rh R B, /K 5 8 KU
BRI BAT s R e 77 . A S PV ARG R 0, f iR i, AT 401k
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PIE#AMEL (Sakadevan and Bavor, 1998
AN LR L BRI oK D, WAWTFHE, BRI (2002 H A AR
RTERAE g N U R HOAR B, W R K R bR . 45 R, A S o)
TP (R BRACR I, TR AR R %2 IR NHa-N il PO -P ) 2 B 525K
5 B BT[] R 5 7KV B S M K
F1-1 ATLRHhrh—LE KR p9E Y & H PR GE
Table 1-1 The plant species grown in constructed wetlands and its capacity for phosphorus removal

from wastewater

[ELYLIES o E BELR A
/K (Eichhornia crassipes) K25 4 P Bl 3 M 20 5 A B R AR Y VS K 8 mg/g dw
KBS (Gracilaria chilensis) Z BN Fr 0 B TR WG S R K D
¥ (Lemnagibba (duckweed) AETETE K 63~99%
K (Typha latifolia) JE Wt 7K 95%
5 (Cyperussp.) AETETE K 39%
Il (Typha sp.). KiiH3%(Hydrocotyle sp.). VRS K 88%
7K B8 3E (Hydrocleis sp.) PAM AR 4 w5 (Pontederia
sp. IR A1k
%5 (Phragmites australis) FEBEHE K BN T 15 7K 65~90%
FFE7 (Phragmites karka) g TEK 69%
K7K5€ (Schoenoplectus validus) N TAIEK >98%
T 0a . (Juncus effusus), 7K 2 (Scirpusvalidus) | Ze414 Ab BE ) A 375 7K 50~60%
ALK K i ot (Typha latifolia)
1 7+%4 (African marigold), #if (peppermint) | AT & k&K >90%
JIGA €A 7% 4 (Najas guadal upensis), 4> fh i
(Ceratophyllum demersum), #¢#i(Chara sp.) k57K >99%

B2, B RGES I EE T TR, BAT L ML e R HIE, TR
fee, AR RS KRR, TG KA SR AR & s VKA ERRERED, 4k
PO, AR . (SRR, . (WA, AREAERE A N R Ty
KH VAR UR, AEARRRR R B2 AT, A SR TR R sl s b EEA Y,
R KTTRESZ BNV 3 25 B S RNE AR e 2% O Ml FNZEE 5, 1998).,

(2) PREFEAT S btk

RS bR H A bR 5 vk, HIEEARRBLE: A REFEIG T RS
B IAE DASRATT o fRAR N B A7 (1 SR O UL B 3k T ARG AR P2 4
A FRETBUP S R, 7= A2 s WG Ve, e DA SRy Y6 R T SH T A T s 381 B ke 1 1
(XE:, 1995 FKME, 2003). RAMFASBHRMINTEE T 24: A%0 T8, Al T2,
SBR -2, Phostrip . Z & R UTC T. 245,
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1 AYO TE

A0 TERFEIA EIREIR A 12, (Hthfi e . 2% SRR
UPI, BRI 2, 2 IRER o BIE AR ) B RS 40 1 e S R e (s R (4228, 1996) .

2) Ftig I E

ST T2 R R G A RN 2 SIS [A) b PR AR S e A B, S BRI i 4 1
CRIES, 1996). Akl L HoAth 200 72 AN T L 2SR K UL B AR, e T
SEIL U T B, R LR e A S AR 7 ST AR R K ) A L AT
P8 I7 XTI 0 A o R A B0 07 i R Ve iE R EL, RO 4L
W R R A A WA RE B E RO, THES TRKIER RS AN RAITIB a5 et
EMATELTIHZRBMRSE (0, B TVEREK, BEERISITHR LR S .

3)SBR L%

SBR & — ARG R RS, WETEG IR MRS PTIE . HKHEBCR G e Rl
PE IR — 58 i, WO Bl 2 A s AT SEBLIELERE K. 2 L 208l A R 4%
5 I N S B () b DREUI AU I R B, A SR R A OB W R SR I R QG 4 11, IRl
TEHES WS TR SR H . SBR L ZERARBD, Wil iy, WAL K, fetd
AR BRI AR i (RS, 2003).

4) Phostrip . 2

Phostrip I 218 i 7675 e [F1 R 48 h BeE IR BT A Bt I B A= Bk AT
M4y, T LLUARRERBESUR (TP<1mg/L). % . Ziafrtas, H2iKanmiksh.
JESAEMRAR N, T34, R DAAT V5 YR T T 22 Bk, DRy e Il A 3 A AN
TR RV VR IS HE S A% o L 3R e I it A BE DA 27 2 e o I AGEAR BL, 32 P 75 (1 4k
FAFNERD, AR, AL KA ARKB I R AOC, T R TG, % L
SRR N B AR AP ESR R B, AN, ARG AE RN TIR £ R G ) R £

5) MEMUTC L&

BRI UTC 20Ky U [ B s AR DXTTAN i JRAEUX, AR 48 X R PRAEU X Al Bt T 5
AR, RN DRAIX AR G, R X D) RefS B 78 0 KA. Ie AT IR
Hh B A XA A SRR EE PR R AE AR R R /KT HEN R ARUIX TR TR A Y P A A R e 15 80 A . ) 4
o 1% U i N B HE R T P10 i R 2R N DR R0 B R AR R e, AT 2
SRR

JUE PRAA4E 2 H i i R 2 E B e T8, (HR A4 — 28 ) Gk A1 7%, 2002):

O WFEACEE TR, MOLRERERIN, RS, 1T A B ok A

@ WM E A G R AT AR IS R, WG T SR EIRES:

@ WFEACE AR RVGVE RN, BRI ML LA .

(3) PRE B

DAHE, DG T IRK i 22 B ROIE A 2 800 R B RS A 4, Wb 25 1B Al RA 4 A
NBERZBRAE o AR R Y], AL I 2R Z RIS, BB AR T

DA DRI A= 0 R A R T A T S o 8 5 RIS I R RIS B FH AR BL, | TR AR 2 7R o R K
ey I ] SR IZ R AL, R KE 0

5
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HsPO, — > HPO; — » HPO, —  PH,

B ASAR IR RR IS, AT CRA—LE I (. R AU BRRE AT, K
WERR L) M HLEE CORMENG. SR, EREE . 935, B BedREMED AL AL
A (CEWeRs, 2003, [Hik, WA RESAE NI AP 1E FE F AR KAE S AT L%
R L TEH UG b N AT R, TR B B H

PRA SR 2 BT LASZ 210G, SR e HAT BN —2800 pi

ORI PRAEAE 1200 AR B Y BEIRE M R A RIS Aok, AT
PRBE L2 R 26 s

Q@ REFIKEEFEASE AT ATEA, ERKAHE A B A RS ES 2.
U EATE BB, MOLREREIR, REMEBRA. 18478 H 2% iR,

@ REACFEAMAGRIR TR D1 B g/~ E KSR ;

@ PREAJK KB & iy, > PR VAR ARG EL A AT 2, B
RV BN L B R =18 2

® REJTE =R RGP EIE AR 2, HRIRTG IR EGELF, W5 IR
{FFH KA, R R Ie b B R 515 2

® RETTHAE T TR EAN . — B AT A% f# i) COD (CODgp) i, U4 J7
EEFBE 5 K &) CODgp:N:P=100:5:1 T REJjiEA (350~500 :5:1. HHUZ/K—KDE
TH—E RN ARG R Z M eETTER, IR IR T LA sl D s g 7 £

@ RETHET B mRE AR K. SRR IEE B, AR ERmRBEK;

PRERGMBER TS, ww/N, Waf, 5 THME LRBRN%gs GIE,
1998,

TRAABR ol (BRI R YR T 1) ARy sk AL 2 AR AT 7o KRR, R TR AL AR ¥ AR )
BRI P 1, R 754 A e /K RS o 1 — P it A7 A T o — AP AE S B
F) Dévai 45\ (1988) fri5 e AL H B b i UCR IS /K A3 AR BR Hh 1R 432 I8 30%
—40% JHEsEH A 25%50%e LA AL A M E N KA. b5, Gassmanifll Schorn

(1993 X Hs R MPCRIBEA AN, RO T LA, IF HA SR B0 S AT IR s b AU
R RAAE . S, BRI AR M BR A 2E AR PR o A A 20 5 R WF 7 B T K

VP I IWTIE 4 B (ERRSE, 2003, BB E1I Hr 7 2R I T B 1 et
Dévai Istvanfll Delaunes R D(1995) 7t ¢ J 1 2 G0 M F G 0l b 11k 1ok v Sy 0 81 1
WA AL XFEERSAKFERE . KRN B#LE (Liu et al., 1999;  Gassmann G A
(1994 AR TATIN R TR, B ORI EAAINE M —GCIMS ik, {E1E[E 1)
HamburgifF i Al Bight I 25 17 B BRI K R BL T B LS A4, A s
TERRL /K F R AT RIS AT BRI TS Bt (200D £ 3 B i NS AR by AR A A
Rl L I s B AL AL AR AN (2004) £ LV E B FR A0 I AR B 50 5 6 i v 4G
BT WA BT R RRAE JR T, R DA SR RS R L . FTLL, K
P SCE gk, YRR T A ST DU A & URR S AT BB 1) 9 A 2 AR R 5 A0 1) — o o )
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o [ A b R A B WL 2 A i o B
Mo WSHZIRVE, BEALSUHAL R T 5 Bp e fu 8] 1-1
G/ NI N B Suy
\ 4
RSy =2 e K g% > KRR B

B 1-1 B SEEigiERE

Fig. 1-1 The transfer of phosphine

R A R T U B T A S e A 3, i D TAR Pk N KA Gk S 3L AR A b R 4K 2
RIS R o A0 AT AR ST A SRR TBORH 3 A ) 8

AR =AU, B B Wi 52 O sk, SR B S 2 — N T
EWIESVE VISR, B AU B LS PR A 2 R AT WL S 45 R

IMA TR, DORP A VL 58 4] Be A M AL S A, (e AT ERIER T,
KA C—PBERIWIRL, Ok I AE AR B A A SR TR, JF e — 8 4 B A Y
) KRR IR VT2 SCHRIDIRGE, REAESE P A R B LGNS E ¢ (A&,
200D, HATHUEE R A A BEAR 5 A Redt — B HOE 5o B A (R4S, 2003). HWIFTH
X PR P il A S R0 S DRSS N A 2RI REAT TEoT CENgIE4S, 20000, fHH A
REVLIIAE—E RIRESRAT T, FELE 4 5T RE e A 00 ) IR U SR A A &, T ™ AL &)
(IR ZEREN EEHTN

Jenkins"# A\ (Jenkins et al., 2000/ T 5T R I — Ly -5 55 IR IR EY) R G TR K I¥
B T RIS D A4l Fhi 4= (Escherichia coli, Salmonella gallinarum, Salmonella arizonae
F1 Clostridium sporogenes, Clostridium acetobutyricum, Clostridium cochliarium)4 GE4E R 1 77
AN E . IEAh, MR A ORI R R A2 B T O eI, DT
WAL L T LA PR T RERA D B E AU R 25 2R, e A S0 iR PR R R E Ak 7
Pl PRI BT SR IE i L oA T JRA LR 7 T A LA

B TS 2 AR IE N SARRUKAE, IF BAEE. 24N, O AR h, P
PAAZAL & 40 () B A 0 28 A /K P RO IE BRI DL A 0ol 1) 25 BRAR D T 0 R S o Jl Aok, A7
RIREASAT A AL A ISR 25 R T RK A BT T # (G . W SBE A5 (2005)
BEAT T DRABR AR A e o, S bR AR e, X3 LU Ak OIS AN R K A B T
(DR EE S Ve I BRI RE DD J5 Dk, 8 SRR IR AR 3R e, JF 4R HIA8 3 T AR5 R 2RI S
VR PR B e et T 6T 26 B g i A RRAB0E T FHARE DAV P B e i 5 U o B, DG T IR
BREEEARRIWEFEA WIRIEE S, 5 T4 K R A R i) 22 B, SB AT WFFARIE . oY
WHE KPR EEA R K, FEAERH IREE A 2T R AR B, DRI, BFRE ) K
PREH AR 1 2B S L mm R 28, £ DR BRI R, AT AR I PR AT AT A2 1 1)
AE, M H AT DDA 5 S A PR B o £ 4H



o [ b B 2 B b A A iR S B iR

1.3 ARMERN. EXTIAR

1.3.1 AR BHFIEN

TSR K P AAE KRR £ 5 T AR TBCRE 38 BRI K AR (S e B TR AL, B0
PR HEIBCZ i i A TR AR 2 BRAC P o {EL ) RIF A BRSO ERAEAE T Rh X LA 5 Bl F) By o BF 5
B ARSI TR, DU RA D R Wi sh e (e W AL = T T
PREAEDIERBESOAR . F A A ARG TR Bh A Jh WAL S R 10 TS P e = A B AL U
PR ST M DR R A5 T K IR R 2 e Js A H N T BROK BRI A ARGE AR D, Xt T4
R PRAEF A Rt 25 R AU IE 500 R ML LA TR A AOWT S0

AWFFU T2 H AR TSR0 5 7 ROK RS B ) 1 225U B de A%, I A LA BT SRR
A SEI 3R, DASR i R A R 1) 25 BRACR WAL K RS R 12285
BEfitio

1.3.2 IR E

(D S K DA A R ke 6 22 B A J AT 5

D REGIFEBER) 2 BRRCR

2 YR AT R DL AR R DRI R 9 22 R I DR
(2) RS K DA I R A e 22 B AR DGR 2.

D PR AT IR DR R 1 s

2) TR F S DR AU BB 1 5 Wi 5

3) AFEFIRTLG pH (R PRAE A P B 1 R 1

4> V5B A HL a5 DRAEBR 1o8 11 52

5) COD/TPEE X PRAEBR i )50 o



o [ R RE 2 B b A AT 1R o —w b SU K S AR AR PRI X BR

FoE M#ARSFUIEPHRER

TR K DA AT =R LG MR R, T H S0 B R S M o 3 K R
—AE 100 mg/L ~300 mg/LZ [H], Rt s TGV /K B 5 (4~15mg/L) b T J: b,
FEAG WA BRBHERNE Y BR L . PR BR B AR =, BRI TN H R A AR
TR REMFE 122 (Shin and Lee, 1998 7Kk #k%%:, 1996). {HAf4E 41 6!
e BRSO WEWES I TERE, BN T AR AR .

AR, WA E AT IR SR AL A 0T 5T A 1 22 BRAR T T A, Wl AR R
SO 0 AT AT e 2 AR R AR R AT BILAGRE R E LE T U Ak RSB AL ST TR
M BB H

T —MER A UK, AR DR 2T ar A 2, R pe A X —
TERERIE 22 BRAHLARIE, Wk ff 5 A B PR S B

A EE T R ARG O I B K ) 22 BB

2.1 ¥R5RHZ*

2.1.1 #1#d

WK A —FK AR . WURI P K B2 s b A v, DAAIBR L ik
A, LIRS R AIR AR IR INAR 2-10 V53 0 AR 5L 3 HEAT 46 3 IR K DR AT AR 1 IR 46
5. ViR EA, KR4 0. 1~1 mm. V536 SS FVSS IREESr 514 60. 4 g/L F145.3 g/Ls
SEIGHT VSV EE (TP) RSN 18. 2mg TP/g T4,

% 2-1 BIBRSAMLSER

Table 2-1 Characters of the piggery wastewater

by JIK FrifE 22 FEA
pH 7.24 0.332 6
SS (g/L) 8123 240 4
COD (mg/L) 11150 2991 10
BODs (mg/L) 6881 2224 6
TN (mg/L) 2128 83.4 4
NH3-N(mg/L) 1065 106 4
TP (mg/L) 318 13.0 8
STP* (mg/L) 82.5 21.8 10
Total alkalinity (mg/L) 4574 552 6

* R B



FE AR B 2 B it AT 1 S o —w b SUK SUH ARE RR PRI X BR

2.1.2 LIGIRME

PR ARE A0 R W HE /K SRS T A it = e i (] 2-1 kAT

W IRETTIRFE I K LAKIRILIR G, fERMRSIMEI T, 58T 84 (k4 4,

2 —41)1000mLA B o IR PRARTS e AT R K A% 1:4 AR ELIR A | 403 T 2 1~ 1000mL
R, AF AT 2RSS, ARSI S 51 N %e4T 150mL 0.5mol/L NaOH#
WIS (ks 2-D. % 10 NSRBI T/ S R IR (35°0), K E M RiH <
Fe LR, I G R S R . TR R B0 T R — S I TR A e 140, WE 22 D AN
KW [A]  REALI ) TP, STP. COD. pH. 75t Vol TP&, LAWK TP
WE.

H B 0E iz sk 148 7 4 BUHR ©

B 2-1 ZEEARE

Fig. 2-1 The device for fermentation experiment

2.1.3 A%

pH iR H pHS-2CHUR S FEvH (RIS A W . /K SS, COD, BOR, TN,
NH3-N, TP [l 2 BUKF K oM 757 CGEIURO .

Ve I E R EEE

e TP IIE : AR RN E - P .

STPIMIE: KA WAL 3500rpmac - &L 20min Ji5(80—2 MBSO, il m bkl
B AT, B LS TP,

WS R TP e S IR A (2005): H OM BRI 15O pH 2 2.0, 7BE
5 5min BLIRER A HoS (HoSIRJE AT 2mg/L (L SF) I, xfiEfg bl e T4, R
i NaOH % A1 pH 3 3~10 M HEL 25mL FERER BT/ 6t BEVEEATIIE -
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o [ R RE 2 B b A AT 1R o —w b SUK SUH AIE RR PRI X BR

2.2 5R5itiE

2.2.1 EpBEKREF N IRRZEPREHELRSHE (TP) BERR

B 2-2 WL, Bl PRAEH AR RIS I, DREEHAG S 1) B3 e (TP RJEE
Wb o DRAETHAGES 1R B3I S (TP) bR R e b, 26 2 228 6 K TPIKIE FREMiR
BEATIRNZ o B 9 K EIE VRN TP IR A B eI, W R i Bz i m# v e
PRI H o A T T B TR B0 b 3 S B 52 5, e T BT R S (STP)
356 KHf, STPY TPIREHHRYEE, I HEAMFEM AR ES . Hg, 5 9 RM STPIKAE
TR RS A 130 WA AE A PRI AL Rt R i v ol S ek D 1) b PR 55 9 K ik
TP KRR AIF & trygife BBk (R . 5 IREGHAHT(RENE 6 0 R) Bl S (TP)
A RME SR (STPYRZAILL, 283 9 RIREIHAL, S (TPYRIA R ME S (STP)E K3 73l
L3 48.6%F1 58.3% & /K AL L BRALF I PRAl — o LAHEK CERJRAKD AERl, i AIX
ANMREZE LS, W R K (HEK) T S B (TP R M S (STPYR EEAR L, 2833 9 K1
REINAL, TP, STPIIZMEF 5 M 91.4% F1 63.6%. 1t W PREE T A el R x4 12 0 /K 1 1
ABAF I BB

70
4
60
50
40

30

STP. TP (mg/L)

20 | N T o
—— JRAHALISTP

10T —a— R AITP

0

0 1 2 3 4 5 6 7 8 9
IR CRD

B 2-2 REELIIIEP LEREMH (TP) FisfR T 25 STP) IRET L
Fig. 2-2 The variety of TP and STP concentration of supernate

during fermentation process

2.2.2 REHKEFR TP MERSFREBMEBTHXA

% 18 P PR A 38 BUE WAE Rl D AR RT RE A e TR A R AR 5 Wt [ (AU I o i iy 2275
Pert, AT ESSWIBEG L2 BR, Tyl b e in. S TIRUE IR, WE T IREH T
FE RIS Y DAL s e TPIRFEMIZR . il 2-3 W I, JRETHALIERE s ioe i
AR L CLAY 50 T D JERE TS ) Bt DR AR A4 PRy B ) i 8, 8 46 Jet DRI T 8 ol A= 0
T BT, 5 — AR R TR L < B A SO A R T T M R TG e
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o [ R RE 2 B b A AT 1R o —w b SUK SUH AIE RR PRI X BR

T S 2 AR s e UL AN T sk, 3 T2 B PR A I R P AT DL 0l = 0 7 S A T 38
EMFGIe R TP B KA, I TFAG I SN s i Ve B &0 447 mg 9 RIN 4 432 mg
T 3.4%, BTG R A R AL AS K

gr bl an, REH BIEW TP Bk b FR, v5iker TP SR A K. Kitk, #E
DR R I BEIR T eI B AR R 8] TS A .

& 17.0 T T T T T T T T T T
< 31 I 460
j=]
e 16.5 L
2 30 —_ —— The quantity of sludge Faso
E E’ —®— TP contained in sludge T
’ = 16.0 °

e g Fas0 S
s E29 g g
- O E %
b= v 5 1554 [aso 8
& = 28 > =
£ g Lao €
) § 15.0 H
3] E2 8
g o g Lawo 5
S} 145 =)

|
o 26 L
= 400
14.0 .
0 2 4 6 8 10 T T T T T -
time (d) time(d)
(@) (b)

B 2-3 REHNWIRSRBURSRES TP 2R9ENK
(@ TRP TPRETL: (b SFREURTED P RENTNH
Fig. 2-3 The variety of quantity of sludge and total phosphorus in sludge
(a) The variety of TP concentration of sludge;

(b) The variety of quantity of sludge and total phosphorus in sludge

2. 2. 3REELHIREP RN EBRERRKAGRTSEMREN KR

600
500
400
300
200
100

TP (mg/1)

0 2 4 6 8 10
NINCN)

E2-4 REHELIBPESRSHE TP IKRETL

Fig. 2-4 The variety of TP of mixed |iquor during fermentation process

LR T R IR L PRAE AR IR A (LR TRIRR “TR A S BRRIE R, KIL
PRAE A R TP RS MR > T 15%~38% ([&] 2-4), #F—E ] T 8A RENIL R S:
HR I A S S R e . IR, RARIE T 38 37 R K PR A R Al 1) e BRI 4

P SCHRAROE,  AE AR IR A BB R Wl AE (v P AR RS BHL A IS CERRRSE,
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o [ R RE 2 B b A AT 1R NN R R B g i o

B

2003, HHUILAR AR D) AR B I K OB WAL S IE IR AT AL R b, 2 A thay IR
P ED AR ] B8 A A AR PHe R, AIMTEIRER LA M2 ik, o

W7 WARB D TPIREEAZ ML, 45 R ULK 2-5a. b.

T T T T T T T T T 7 g
T T —T T —{— Biogasyield 2
404 —0— TP removal rate of mixed liquor o 1.04 gasy . . . . r 8
@— Phosphorus contained in absorption solution 1.0 § —@— Phosphorus contained in abso mption solution Le 2
35 E} c
c 0.8 l: o
30 ro8 & 53
a 2
S E a F . b
= 57 £ T 06 r*z
g 06 3 T =
= 204 5 2 o
s g g °g
£ 154 04 g 8 044 2
3 ! o =
I3 15
& 10 E] E}
Loz 8 024 3
N £ rig
s F g
3
0 . . . . 008 0.0 T T T T 03
0 2 4 6 8 10 2 4 6 8 0 &
Time (day) Time (d)
CY (b)
35
404 -
& 2 _— 30 )
5 35 R"=0.9431 _— R°=0.9816
s | -
£ 304 ~ 25
3 . -
X _— )
£ 257 " S 204
k) | ]
@ 20 / >
[ / 8 154
g "'/ ETE
g #
o A
= 05
o 7 /
<
L /
0 T T T T T T T T T 00 T T T T T T T T T T
0.0 0.2 04 0.6 08 1.0 00 0.2 0.4 0.6 08 1.0
Phosphorus contained in absorption solution (mg) Phosphorus contained in absorption solution (mg)

(©

(d)

B 2-5 MWHEHMRIBERER TP ERERBIFEHNXR
(2) W B IR TP L BRI R, (b) WOl (K85 L U B R R

(c) WA S TR ATV TP LR AOAR R (d) WSO A0 35 B 3 U AR Rk

Fig. 2-5 The relationship between phosphorus content in absorption solution and the TP removal
rate of mixed liquor and biogas yield
(@) The relationship betwearhosphorus content in absorption solution and the TP removal rate of
mixed liquor; (b) The relationship between phosplkebntent in absorption solution and biogas yield;
(c) Correlation betweephosphorus content in absorption solution and the TP removal rate of mixed

liquor; (d) Correlation between phosphorus conthimeabsorption solution and biogas yield.

2-4 KW, 0 RAEABUSHRIET N 483 mg/l, JREINAL 9 KAFEE 299 mgl/L
NEET 38.1% . MR TP A AW =i (] 2-5a b)), 1l IR G i) — 40 W 1
JELVAATE R 7o JFH, WBGREBEIGE IS R G  TP 2 BRE A A HIAE S,
R°=0.9431(2-5¢) 1 W3¢ PR A R rpr, — 03 e il e L Bl £ 2030 N SR T A 25 o
2-5d &M, Bk B Ak S B VA AU B AL G (RP=0.9816) 5 I R4 Ak i
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o [ R RE 2 B b A AT 1R o —w b SUK SUH AIE RR PRI X BR

P T B PR 3 A L AT L) 22 BR AR A B DA DG o BADREEIH A 6 Rl W mhokse il 28] 1
0.0860~0.436mgfi, TG/ T 96.7~136mg X5 T4 b ik 2 B ) 0.889~
3.21%o0 . 1t Ding %5 (2005)1) 5256, WIAS VA S AL At 22 Br G 1) 0.00002~0.002%, -
AT UL, SR P RO R oA 22 B T R BB /N, IS AR R TR A 2 LI
B SR IS AP .

2.3 NG

SR RA A R, B TSR BB . SR, R
WML 9K, EIEWUSBE B R AEIA S 91.4%, TRTUEBEI i K ATk 38.1% . Mk
RSB TRIIE I0 L5 V Er VR TP 23 BRZeAT U A DG, PRAEN I R B R AL AR L AT LA
BRI A SR DI G o TR AR DRAEUR I G il s 1Rk b, 2 B DA A R e il 2
BRAEAEE T E PR B S P A
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o [ RO RE S B b A A R e B =R ) A KR A T R A BR B R 1 T O

=5 YHE. hEREVERX REERBE TR

T TP IR FEEAE PRSI AL R AR AN IR AR, A — 52 DRAETH AL 18] P9 SIEBL T v O
W« DA T i PR AL B3 7T T M MR g A 25 B, AEARER (Rl o R LR
TREMNATF A EE ST T WA BRI R, JFINSE T AN IR AR b et 5 BR 0 Demk . DL R
IKRAARRIE T 2B Bt

3.1 ¥RlEAZ%

3.1.1 #4#d

AARIG R HI FRI$E I KRN RT3 9 R 1k AR A R AR — 0, TR A5 TR Bt bs WAk
3-1.
& 3-1 IR ISKIUF IR

Table 3-1. Characters of the piggery wastewater

by JRK FrifE 22 FEA%L
pH 7.40 0.322 6
SS (g/L) 8180 485 6
COD (mg/L) 12090 114 4
BODs (mg/L) 7026 612 4
TN (mg/L) 2128 83.4 4
NH3-N(mg/L) 1065 106 4
TP (mg/L) 302 2.83 4
Total alkalinity (mg/L) 4300 399 4

3.1.2 ¥ 7%

(1) BRI AEUKEE L4 RGBS, PT84 (k4 4, 25—
1) 1000mLA By, b WL R oK B Ba A 124°C~150°CK K 0.5h )i, LR KB
2 M ¥% 2. 1. 200 R EAETHEHTREG,  DUF U E R o 6 23 B AR

(2) B JEK S BIFAE ACCUKAE P #RE, 13 24nHURE— K, DIE_B3EW TP IRE & SS,
A, WG BOKRIREG e % 40 VIRAREGIR S, P4 de T4 T 500mL HLZE) i, 25
JEERE T 4°CUKFE R, &F 24n U — U0, I B TP RS J SS. LA S 43 i R Xt 1 110
ZeBRAER, LA R e ol W B sl A 2 e A H
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o[ RO RE S B b e A R e B =R ) A KR A T R A BR B R 1 T 5

3.1.3 9thA&E

ARRIG R H (1) & B BRI BT JE RS 2 3 2.1.3

Tl SR 4R B S RO 2 (Phosphorus fractionation of sludge 75 ¢ i
PERE AL 1S I Fu 25 (20000, Han 25 (2002) fl Ding &% (2005) HIJ570 BBt4T. 4G
KT PR RE S AN RRVE IS B OE, 4F 3000 rev min ' NELL 20 min(80—2 BB LML, L
HaEE AT , P 1 g EO ARG ERIER 3-2 (Fu et al., 2000; Han et al.,
2002) WIDIRESRRIR . FUCRERGAE 3000 rev min ' NELL 20 min, HUEISWHTTS T
¢5$H£E%umﬁﬁ%(mmo%ﬁ&hﬁﬁ?24$ﬁﬁ,mpm%%um%miﬁ
SERBEA Y o

%32 SRERPREEEHMESRIESE

Table 3-2 Extraction scheme and fractional composition of reactive phosphorus in sludge samples

RARIE R TERRY T TR
(Extraction medium) (Fraction acronym) (Main species)
H H.0 %242 10 min H.0-RP IEREIR R
I BD(0. 11 M % AR 75 BD-RP WA AT ERE (RSPY (0 b
40 CF##E 30 min BB A G IR S )
F 1.0 M NaOH 7E= ik N¥24& 16 h NaOH-RP LBk & i &4 (Fe-P)
H1 0.5 M HCI fE%0 Mg 24 h  HCI-RP L5, BE AR E Y
(Ca, Mg—P)
HJ 1.0 M NaOH 7 85 ‘C F¥4% 24 h  NaOH-RP (85 C) MEME ALY, TEHLEAT HL
B A R £

STP &R WA 3500rpm&s ] N B0 20min Ji5, B EI I TP, ARSI
WA LI TP R BE f I s ¥ R B B 2 e e I v

3.2 R5itiE

3.2.1 WHEYAEIEIA R KR EIE LRI RE B aE A

H BRI KR R A WA T 6 L R ik, 45 R WLk 3-3, RN 6 KJn, KK
%ﬁAﬁ,Eﬁﬁf%Tlmmgz%%%zmmbWI@FMﬁAﬁﬁi%iﬁsﬁF,
HEBESEYS O RIAZET L. WD, RIS TR A ) LT A BER
?Elif\o
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o[ RO RE S B b e A R e B =R ) A KR A T R A BR B R 1 T 5

H AR M WA A0, 383 BRI R, 382 B Ak S0 T RE G AR B AU
T, JEFEREVE MBI AR LS I ] B4R, — Rl b= AE ], — Rl 41k
Hlo $E3CHRIRE, B LR K PO IR S PHs (5 R, DR B — R AL 54
AR B IR R] AR ), BRJE PO T BAR SR KA S5 ] (NaBH,)
(Joris Retal., 2001) # 3-3 (HHEEMN, (K fE (HITCEYMEH . W REAA e HE A
AR D, TR B DR A R T L ASRE B 2eBr o IXHERR Tl 1k 2= VE T
JRBAEA AT 2 BRI AV R B DTk DRI, VREBRURMR I 25 Bl B A F SEIR Y, R
Wy 2K R AL A S ) (BRAEED APCERERI E 1 A LA B IR 1 TR 6 o 15 31
feie, TAREARLAGER ASHLERR &L 1998/ ( Joris Ret al., 2001) X R o 9 3 ] £
s, S RE SRR BRI > RSB S E e TBRAT T A 8250 45 AR L A2 k. RIBEAS
TR BB BRI, BB A BRI Z . HATRss Bk, BbE RS 2 —
AN SR DI B B DA SR IE R, A S e PR B A R LR ML S i 45 5
DL TT CAWTSE , Bl 2R 0 A P AR TR A v b R e A s T AL AT 75 DA 225

% 3-3 AREMERER T RARBRERENT L
Table 3-3 The effect of biology on phosphorus removal from mixed |iquor

n=4 i mg/L

PRSI TR (R AR K
0 593 584
6 427 581

K 3-A MBI, R KR ) S A N DR AL LIS TP R BEBU I Rl ANWTFRAR, 22
1L 6 RRAMAL, B TP 2B T 57.3% 1M1 KB MRS LR TP 38 A Bt )
TN, TR K B T B a2, 40 i - R B o AR B
LA TP 2 BRE(57.3%) 5 TR Al TP K BR(28.0%0) 7 AL RN 58, D] BB ) KR A
AUV A L I &5 R, IRAEAESUEAEH] . BT RRAE ] . A UTiE e

% 3-4 £ MIEFX REN L LB TP KR AHI

Table 3-4 The effect of biology action on phosphorus removal

n=4, Hf7: mg/L

PREAAIHE P 8] (PN 1R 2K 4K 6K
KK 100 72.0 49.5 43.1 42.7
K 51.6 79.0 80.0 87.3 116
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AR e A A T R R AR W K I F 9

3. 2.2 YIRIUPEAE FB X K & B Adk Y o ik

500

100
o
S 400 80
= _, =
£ 5004 —o— Knisie ~ 60
= —a— IEE &
ﬁ 200 b _%1 40 —— KInisie
s = —&— JN¥5e
- 20
100 + :
. 0
0 2 4 6 2 4 6
TR RO EING)
(a (b)
20 90
18 4 80
~ 16 s 70
< u —4—*@&% 2 60 —o— K Ni5R
RT —A— M5k < —&— NIV5ie
o Jﬂ% 30
1 20
10
0
0 2 4 6 5 4 6
) (R A (CR)
(o) ()

B 3-1 REHLIR PRSI LR

(a) EFRTPIRETHK
(c) EFHSS BT

(b) EF& TP ERRE
(d) EF& SS £MBRE

Fig. 3-1 Physical phosphorus removal during the anaerobic digestion process
(a) TP concentration of supernate (b) TP removal rate of supernate

(c) SS value of supernate (d) SS removal rate of supernate

PREHACIERE, by T 2558 B RURL A M BT 5 RS R BRI I, RE JsUKAE 4°C UKkAR
BEAT R B . RHMRIR Al 8000 TR R AT Ve o E s o, >
SRR A . MRRSGER (LK 3-D R0, RIS LBy SS I Lk ik —
. SSHILER LEEMBITREAT ], U BT WE R L B e 5 8. 5 1K
TP LR AR, I 65.26 AR L L ER. BRI ILR, R B s .
%6 KRB, EVEMSEHRDT 214 mg HFUKAHLLES, ZEREN 70.7%, BLHTTREAE RIS
R LR B

B B-LW WL, e e B SS LRRFE T, AR UG e S MR SOR S, Bk
FIEAR bR 10%. B DR v Y A PR R A AT /K o e ks AT T S AT
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o[ RO RE S B b e A R e B =R ) A KR A T R A BR B R 1 T 5

FEPERE

PrER TR H R AE 25 R S i, S KL Bt o B TP Ly STP A ZEE .. (HSEFrs |,
WEUTREROWE, Fral AT MU, 2 BAE EDII PRE AL T 25 B, DRI, PRl ) BT RRAT

HIRE 38 W0 1) 25 B sz _E /N T UK TP Ly UK STP Y ZE (R

3.2.3 WEIERX R EFR#EAISIMR
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M—RP (mg)

-10

=20

| EHEEMEA B
B LAYEH
[a ) [al [al} I:I
= o = —~
- S CJ %_‘ L &= O
X &R ) (=)
= = T W0
= Z X
=
B 3-2 TRIESERELEEHBE (MRP)
Fig. 3-2 Phosphorus fractionation contained in sludge
8
7.5
L
. %
=) 4
6.5 1 —*— DK —=— KB
6
0 1 2 3 4 5 6 7

INFIA] (R

& 3-3 LEEFIZH pH ERIZILIER

Fig. 3-3 The variety of pH value during fermentation process

Fe ik 3-2 R AT KA 6 RI PRV ARG (K5 Je gt 4 . [ 3-2 s (248
6 Ryl TR M-RP (L&EE FAHAGEMBLEY) MEES 0 Ri5VEMAHN
M-RP & 24l (LTS PR o SR 5. wT 0L, R¥6E1T 6 K, A7 TAEYAEH T
W, 1 LIEAWTI5EM Ca. Mg-RP (HCI-RP) &8 K I hn: AW AT
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VE B3 ne 43 30k 93.4% Fil 50.5% o T UL, PRAEH A Ik R b A 27 S WA BB 26 1T % Bk
PR A L B (U, A3 2B E I EL A=A i 7 42 .9% 2[R R A pH
AT EVE AT &, AE TS EYAE AT N R (LB 3-3, HoAR ) 0 K pH i Ak &
WK BTG K pH fE). BD-RP Al NaoH-RP (i) (1%l Fe-RPEIER U MER 417
A LI 3 50480 T 24.6 mghil 10.6 mg (BN 159% Ml 56.1% ),  ToAEME s> T
14.7 mgfil 12.8 md /> % 34.3% 1 20.5% ), IX 1R 1] RE A i1 TR A pH B e T Fe-RP
DUHE T o

T EYER S OL R, vl N LR &% (NaOH-RR 85 C)H, JinT 8.8
mg, HEANEEN 31.0%, FIHE AL DN kR IR B ORL T 9 17 VI8 T R RE A AR W B A P B
NaOH-RP (85 C) fE M/ T 4.2 mg /D% 16.6%, W] fEE R A A EAL
TS TCHLEATHLER S

3.2.4 Y. Y318, UZIEANEEBRBTREE

CLREIIE 6 KB, VIDARTHI A B, A7 AT HDRE % 25 Bk (K 5Tk WAk 3-5.
% 3-5 R 6 RETEY. M. WHERMHAREHR

Table 3-5 Biological, physical and chemical contribution to phosphorus removal by 6 days’

fermentation

S me/L
1F G| (s LB
TPk BOW TP SR TP YRR L TP 1L
0% 593 17 302
6% 427 202 88
- ~ (-166) ~ (+85) ~ (-218
—— ~35.7% ~18.3% ~46.0%

M 3-551, A4 PIERRE AR R K DR AT A R b b T v 2 B i) DTk e
53 h~35.7%6, ~46.06H1~18.34, WU, PERPTFEAE Bt BIAE RS, (e EER
REREURLDIR (R8I B3 e 8 By e b o DRAEZE ) A P Bl i) okt AR 82, I HL
A O L R SN R R B, IR, AR TR ARG S A PR 4 1 5 (pH
By AR T RS UTE TS sG  BVAEY BT ST B AE R, DRI RS e gt
T2 Bt o W LA, SRR S K RS A B B R rh 0 T 1oy LA, (R B
A5 RN A FHAE B R o PR DT RAS W] 2240
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3.3 G

A AN A1 EHEA TR 8 L3 M A RIE WA P 25 B D DN, A B 3 IR K R ST A T e
LB A A IS A A R OISR S BLR o B 5 ol i UKL ) A 2
TR, Vo Ue X Bk RURE R VR BEA T 85 BE . BRG4GB S b S R A I VA=
J TR ES L WERR BEMIWEIR R SSTIE, LA RN EDIE K A AT HUREATEE 2 TEH LR 1k
AW S DIERETR, IR JSUK A (iR 25 o T Mok 55, BRI A A AR
W K PRI R B3R R 2 BR (1 DTk 73 39 4 ~46.0%6 , ~35. 726 flI~18.3% . LA 2L
fitt, T CARE— DAL =R BRI A AT S AR LR, (G RE SN 78 70 MR 4% 4% I AERR
T, SR AR .
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BNE R KREERBEE R R AL R

T K DA ) B o (R 25 3 1 MG T E W B RE Y, e E B (T T =)
—EIEIL T, DRABR I () R0 ) 2 B T B i e il A e ) R R 2 L
AN (UFEE TR RIS ) o 08 E i IR 030 55 BT L ) 24 I AT &
A BT BRI R ) 78 o Rk DRI AT D6 BT 50 I R K DR AR B ol (¥ e R I 12 441k
WEFRER, HFRRE. pH 5%, SRR G HENREE 12, MRIERGA T RAE RS
PER, A REIA L R BR R .

BEAh, BRESUR L COD/ TP BODs/TP % SBODs/TP HIEAT I, [RIAE MRt T EAN [ iy A%
b o

A SZH ) HIAE T pH. 75U 7. CODITP b 45y T 2% 22 H 47 1 /K DR 48 A ke )
S, IR IR K DA i L 2R 2 4L

41 B ERHZE

4.1.1 ##d

ATRIG R HI R PR 5 e AN R 6 = 5 97 1O T8 4 R K DR SRR IR PR3 08 » 8 3 B /K U
i —ZF I (TR RRAH D .

4.1.2 REHE

IREABRBIE M R 25 (10— R AIRE T, LT iR AR BARIGAH LLA, 20 T T 4n 4%
G pHAE. TR .
(1) pH ¥ mikss
¥ IR S DA% 4:1 (ERALL) 78Sy, P53 N 5 41 (2 h—41) 1000 ml
REEHT,  HIRE NaOH AT 9 mol/L H,SOy 43 il i 15 A9 pH £ 5.0, 6.0, 7.0, 8.0
F19.0. INZEST, BT 35°C/KEI T AT AT =B MR ISR 5| AN 2447 150mL
0.5mol/L NaOHF R A KRk WLl 2-1, iRHIa1T 6 K, FERER LR HA =,
IF € N IE BERT SR WM. TR — g N A, ORI PR AU AR M) TP, STP. COD. pH.
NH4-N. 753 TP, DLAREREI TP IR .
(2) ¥ A s ik
BTG S JRUKAZ I 109, 2:8, 3:7 Fl 4:6 AR LLIR A J5 43 %€ T 1000mL & i
BRI RESRSEE (W 3-D), BT 35°C KT T R . TR MLSS 43
11366mg/l. 14487 mg/l. 20184 mg/LH1 24904 mg/L. JREHAL 6 K, WEAW V5 )e sk
B4 45k 92.5 mg TP/g MLSS d, 41.1 mg TP/g MLSS d, 24.0 mg TP/g MLSS d, 15.4 mg
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TP/g MLSS- d; fI#L6f1% 5k 753 mg COD/g MLSS d, 426mg COD /g MLSSd, 214 mg
COD /g MLSS- d #i1 116 mg COD /g MLSS d.
(3) COD/TPEL ik

Bk : ) RAE A R NN T s BT R 3 . KH POy B REME, 2 51 BT LA (A ) TP
WREAE 100mg/L i AT, Il COD/TPHLE 4> %4 15, 20, 30. 40 Fil 50,

4 800ml ALl L 200mlv5 el & 5, 70 ml%e T- 1000mL R BHf R I K&
SRR (WK 3-D, BT 35°CKiam P T R . WIRISAT 6 K, TRE Rl A A
i, I8 G R S R -

TREISATH . FFNRR G WE pHAE. TPIRAL, LUK Bl TP IR

4.2 R 511e

4.2.1 )54 pH B X R E R #2200

RNARZ pH 5 IRETH AL RGEIS1T I OC RN B ), X B R i AR KB R = AR R 15
WA K, DRI e — T i WS I () R I 2 0 B A KRN AR 4 A L @ R RE RS T 52 1)
pH YE R, N2 840w K1 il pH YEFE 6.3~7.5

350 100 450
L 1 75 <
j300 S 100
$250 | 150 &
§200 i —A— LiEWTP 25 % = 350
‘ &
£ 150 | —— LiSMTIP L% ?25 = = a0
Hir = e
3]100 . | 50
50 ] 75 H 250
0 -100
200
" 6‘ ; 7A8 I o 1 2 3 4 5 6
WG pHAE FHINCP
[& 4-1 #7134 pH X REE L _EE& TP B9S2 B 4-2 REHELSEREHR TP IREMTL

Fig. 4-1 Effect of initial pHon TP of supernate Fig. 4-2 TP concentration of mixed |iquor during

fermentation process

WI4h pH 2y 5.0, 6.0. 7.0, 8.0. 9.0 MR, PRAML 6 KT, PRAHAL Fiswm TP
WEE LB 4-1, Bl 4-1 KB, REIHM 6 KRG, FRWI4 pH oA 5.0 1) E3EW TPIKETHm T ik
PifE4h, Hoa RIS TP #7S 8ICNRAE M 26k #14h pH o4 8.0 MG, IRENIL 6
RIG EIEW) B LR e, 183 80.4% H UM pH 4 7.0 A 9.0 TR IRE
AL FIE RSB M LB T 7T7.7%R 73.7% #I4hH pH 4 6.0 [ RAN b BIs il s i 2: b
A 69. 8%. Wl pH RL M PRAERRBESUR M T B R RAE T —4&, Y pH (mIRTER, V5T
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B KERORENRAR T OFF4E, 2004 &, pHmBRME, BRI TR AW 585, 8. 8.
B G R B RAEAE ROY,  AE ORR RO TR R 22y =, = TG B R @ A K
pH G E A 6.8~7.5 DRIt ieh FRisk Bk i) PRE58 #48 v el R AU 8 o DRI AR pH 4y 8.0 ) L35
S 2R AR B o ARG IR R I, AERRIMEIREE N, VI R RE BRI 1 H] 9 mol/L H,SOy
FOROR R A pH 22 5.0, HURE S5O AR I SRR, DS STP =ik 319mg/LL (b
JR/KH) STPE; 241mg/D »

¥4 pH 7.045 pH8.0 KR A TP LMk F i, A8 T 40%ZA 41, pH 6.0/ Rk ZBRE
e, 2R T 35.9% )4 pH 5.0 Al pHI. O [RIRA, TP EMRSUREZE, BELBRES
54 23.0%F1 29.9%

Zity BRORIVR S TP BRI O0,  UERE A ROK R BRI R o pH R af]
1% i A P B 5%

9
10000 85 |
~8000 81
E g o
E6000 g 7 F
o —— pH=5 & L
4000 | —o— pH=6 05
—A— pH=7 6
2000  —<—pu=8 5.5
—¥— pH=9 5 .
' 0 1 2 3 4 5 6 ° 6 ! i ?
N WI4HpH
WHE RO
& 4-3 ZEIIEHREHL KR COD IRET L E 4-4 KEHE L 6 REHES&A oH BTk
Fig. 4-3 COD concentration of supernate Fig. 4-4 Ultimate solution pH of 6 days’ fermentation

11 6 RIPRAH AR, COD W EEAWT AL (K&l 4-3). {HA)4G pH 5.0 F1 9.0 ) COD
LBRAARTE, LBRFALY 10%F1 25%; )45 pH7. 0 F1 8. 0 /) COD LERACR I 4f, BRIk
60%. I 4-2 FIK 4-3 W LLG th, TRA WSR2 6k AN LERAAIRR AR OCE, B
pH 5.0H1 9.0 /1] COD FiI TP Z: BRABUR R, AR =3 (1) L BRI L o

RS AR R P 2B L P VA RIS O (UL 4-5) Z5 4tk IR BILYILA PH 6. 0.
7.0y 8.0 s, AOCEBERG NN 2 BRACR R, EAIMERA R E, Hh
FI46 pH A 7.0 FI8. 0 (/=K 2, HBATII A= B AE 58 = KB M BRI o S0 46 pH 9. 0
T IRAECTH A Rt 1) 2 A AR, ARAT WL R A5 0 1) 25 BRSO R AN i =3, e B
TR IR 22 B L LR BR I I 5 T Sl A S DT e G BEAE RES AL AT, #1146 pH 9. 0
(RIS 2% N pH AEAS T o) P pH FET, B AR A e B A B () (R B I A W s
R LATAR, B DA A RS TR R B KGR Y IR L) LA R G v Bk B pH
AN T 5 S T A B T LE 1R 2200 . W06 pH b IR MU IR 1) BB i 22, B2 R
Bt PRAETH AL A T I A R B, 258 R B EAAN T =, X T pH SRR X R
THACAH R PR T I, NS N A LRI s DRLAE R IR I R, A — X
Tl B = SR 2k COL T IR F &t
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Jenkins® A\ (20000 %f CLAN 12 BRIE AR AL AT AL SR, R I I G R
KW (Escherichia coli, Salmonella gallinarum, Salmonella arizonae) F1 ¥ 71 & W 4
(Clostridium sporogenes, Clostridium acetobutyricum, Clostridium cochliarium) #ef% 4= 1
. (02 EismannfE A (1997 NI A B FH e iK1 TR 1 5 WAL S T ISE R DG 2R e MG &R

LA (pL) =0.0195¥ i/t (mL) +10996 (R’= 0.869

WA BRI RE I F B 1 AR S B A DG o ARG (1 45 RIS, IRV R B 2B b
Pe R BEE VARG, TRACANR TR 2Bk

700
600 |
~ | —& H:5 ™
— 500 X b —
2 x/// >~ —O— pH=6 E
T 400 X ‘
:jfj / \x —&— pH=7 Mﬂ
¥ 300 & —X— =8 L
& 200 o it
o 1 —&— pH=9 RO
100 | ’
0 [¢
1 2 3 4 5 6 5 6 7 8 9
) (5D WlEpH{E
(a) (b)

& 4-5 REABRIEMTESE
(a) REEBIRAFSE (b) REHEK 6 ROBHTSE
Fig. 4-5 Biogas yield during fermentation process
(a) Biogas yield of each day during fermentation process

(b) Biogas yield of 6 days’ fermentation

4.2.2 53R Satarxt R E PR ey 520

R A1 R T ATV AT IR AR I AL 6 RI COD TP YL ER 1B L. HIZPYRRA
IR L R Er B e B R A O s TV W AT R, AL I S i MUIRAE
T TP (LB, V5 A 15.4~92.5 mg TP/g MLSS MIBRIERCRASLLALS, B
RIS 8T% LL L, B3GR TP L BRAT BEE T3 Ve D i sl D i AN Ry, Ferpyoie sidir
A 24.0 mg TP/g MLSS fBRIERCR IRl XS THNIM LER, VoleianBohs, COD LEk#
o, LbRFER T (WP Bl ) BEik 82.5% . MRIM, 28 [FFEKC I A i R4
e, BEETGIR AT, I TP LR INE AR T COD LBRF GG . T HEL
PREGIH A B3I RS BRI PS8 35 Y (1 WAV P2 2 1AV A — A B 2P o 475 Y P IR B R
FEL EIBUS BEREARLE, Ab T “ULH” ol “ AV CRASI,  EIERR E a2 AN
Wit ) RAET TR ED s, ERNARIZNA PO b, 2, 2 BRI TP WKL v e
bt AR T “ AR ORES, BTG s a3 g R <3R40 ol “Hnik” #. [Nk,
HPRETH AR T 2 PRI, B3OS o (1 S DR L 28 Tah P4, bn B3
WP 22 BR AT IS MG, L& T-an SRR S A W LT ANt 30— 20 i B
Ry FRILR 5 BRI R R —— R3S I B BRI, X T —HEWr, 2k
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2 o R (ILAR 4-2) MREGHAL 6 RIIREEE (LR 4-1) B[ EHES. 2H
xR E R H] B RK S IR 4: 1 AR LIRS, 35°C RS H G, BURSEIH L LW
A5 eI B

& 41 TR RATHBSRIREIHK 6 XAF COD. LiFHK TP A9ERR

Table 4-1 The removal of COD and TP from mixed liquor with different sludge concentration

n=4
15 e I35 TP TP %% [¥#5 % COD COD k%
(mg TP/g MLSS) (mg/L) %) (mg/L) %)
JsUK 312 0 16453 0
92.5 40.7 87.0 8558 48.0
41.1 37.9 87.9 6178 62.5
24.0 26.4 91.5 4316 73.8
15. 4 34.7 88.9 2882 82.5
F A2 FPNBIKERREE L EERS TR TP IRE L
Table 4-2 TP concentration of sludge and supernate in the control
n=4
PRAATE AL 8] W6 1 W T WG R TV
0K I3l STP, mg/L) 0 0 0 0
6 K C i STP, mg/L) 46.9 48.4 51.5 61.4
0K (y59 TP, mg TP/g SS) 22.1 13.4 18.8 16.2
6 K (757 TP, mg TP/g SS) 10.1 11.4 15.7 15.2

I 4-2 W0, R THART, W1 T RS R A I ERK, LA S #, H 750
WA IFIREMAL 6 KRG, PRETHAL B OB, SR, 598 iR L Ly W40 (AR L AT
AFIREEH R o XI5, WTREZ A5 e & WKL B SR 1, ] et i1 170 e vk
RIRETEL, ol R RO AR CRURL G T) Sy REGHAIRD Z IAAAERR SRR (I 8h -1
e

BEAN, 3 A-1 38R, A8 PRI AR 1 25 B Ae R AN — S B Ve ST PR 92D T KT
FEBE Ry, (HPREENACI COD (K2 BRER AL — 5 R L RIS Py e Sy AR IRk T K i 32 18
e Pk COD AIREME Ly Ve U EM IBOR AE AR . — BV EIIRZ , LA A b .

4.2.3 COD/TP EL{EXT IR & PRI AY 200

AR T2, BEKBRIE MRE R R, &R A A AN ST SR
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PITCRIRe s R o A ANSR I T A BRI T e DA LA AR, XS | T Bk CALA) PR
T KR BRIV 7K o Bk BRI KO HR K R WU AR AL DL R i, 45 R K h R
w1 FLURPEE R AH N RE K R R B R LR PR 72 o B BRIV K ARV K R L & 2 K T
SR BT T AL, BB K R R ARG . BT LA S 7R AR ) R AP H KK B, KoK
5 IR R 7409 K BT TR

ARG IR H R AR 5 i 36 . ML & A sl RE MR AL AN /] COD/ TP LU AR
K, LRGSR T IRANA, SRR 4-3, B 4-6 FioR, BIER, REMN 6 K
Jis IR TP IR RIS FF AT AH 2 AN K, X IR T SR A IR AT ¢ (8 6 R REAN
16, TG oH BT NBE) o« HEKE) COD/TP EAEAE 20~40 Z [AJBS, PREIS I B35 TP (1 X
SRl s, Aeik®) 50% 25 47s COD/TP ELAEAR T 20 sl T~ 40 B, BREESURIYE =,

% 4-3 REETIZH COD/TP LLEXIRE K TP R LEiK TP HIEM0

Table 4-3 The influence of COD/TP to TP concentration of mixed |iquor and supernatent

COD/TP TP (mg/L)
0 RIBGW 6 RIBOW HE7k 6 K LI
15 154 155 100 72.0
20 205 182 100 46. 6
30 206 203 100 53.7
40 213 199 100 51.0
50 221 226 100 72.0
8
7.8 r \/0/‘\‘
7.6 |
L T4t —— 0K
= 7.2 r T 6f}i
7L
6.8 |
6.6 ‘ ‘ ‘ ‘

10 20 30 40 50 60
COD/TP

K 4-6 REVESALLIRE A COD/TP ELAE XTI &9 pH K540
Fig. 4-6 The influence of COD/TP to pH of mixed Iiquor

UL, O TR R B LB, RS BRmE 12 E /K 1) COD/ TP LB #2761 £ 20~ 40
Z 1]
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4.3. INhE5

WAL pH SR R I, PRAN A — B RS, & VAR pH #B7E ) T pH &Eir, 1X
et A i i AR ST R Y pH 45 . FI4G pH O 6. 0~8. 0 [ PRETH AL B RRNR &
W 22 BRI LA S COD LB R ABAEAT, PV S AR 82, o0t pH 8 (1 B3l
R e, WG pH 7 AR O R R . VB IS pH 9 MRS IR 2L B AR
5 pH 6. 7. 8 AHY, (MRS BRI MR LR BCR AW = #, PR AR
o B pH 5 MIBERTT L LB BUREMR 22, P RARIRD, BEWTRA E T) L B S AL
LB BB DA G

TIEAS [ ¥ Y G o DRAEU SR R RS i B0 A 41, PRSI TP I Bk, V5 60
fi M 15.4~92.5 mg TP/g SS MIBRBESURABILE LS, BRI RIS 87% LA Eo RIS TP
DB A V5 Y8 ST IR D TG 0 A, AR B K AR T COD i BREG Iniw = .

H1 COD/TP LU ABLXH PRAR B A SE MR IR AF 411, 431K COD/TP LUAHAE 20~40 Z [, B
T AR 5
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FE AR B 2 B -t AT 1 S o uEEJE SR K I AL AR PRI X BR

FhE EZREHUIETBRIER

I BEA TR AR R, 6 I BOK R S A RE W L BRI DT TP S
AT SRR I BT RRR E 25 BR R, LR B BRI )k ) RS AL R i R
T8 DA AT PR S B B S Sk TR SE BT 0 o AT 00 BT S0E S PR AL I R P i 1)
PN

5. 1 Bl ERA&E

5.1.1 #4#

WK A — R S MR 8 K R B 2 B R0 A i g DLAER L AR AR
2RY), IR YRR TR WA 5-1. RHIMPRAT Ve AR K = H R T o %
KIREM ARG V5l B, Kife2y 0. 1~1 mm.

& 5-1 FEIHE KB ERK IR

Table 5-1. The main water quality index of the piggery wastewater
& 5 Ji K br e 2 Bt A 4
pH 7.24 0.142
COD (mg/L) 11467 866
TP (mg/L) 229 71.3 10

5.1.2 RIEIRME

% 5-2 HHER M/ ERAH LR R HRERE

Table 5-2 The input and output of wastewater for each reactor everyday

IS 2 G KI5 B TEL (R Bk, kR (nD) B EHRE (O
1 1 333 3
2 3 111 3
3 6 83.3 2
4 9 55.6 2

ARARI R P e B PRAE T A . RS . KRG AL 2-1 PRIk
P B AT . SZI R BN, KRG VR N I K 1A KRR LIRS, MRS,
T8 (4344, 2Mi—4) 1000mL KT, FHIE 5-2 HEH kAT 441 & NV ds K J)
RN A0 1, 3, 6, 9 Ko MFESE, AR HBIREE I AZAT 300 mL 0. 5mol/L
NaOH 9 A A0, /e (25-30 'C) FHHMTREE. B Hds™=S . T 2 2 3 RIL
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FE AR B 2 B -t AT 1 S o LEEOJE SR K I AT AR PRI X BR

FEMN 58 AL 7K IP) TP R CODe, IR JE,  FFME R AT pHAH. FEAMRIEIZIT 42 K.
TSR ARG 45 oK), 58 H S5 AN R 4 B8 6 1135 PE 1% (Phosphorus fractionation of
sludge) M E J5 v AT HL -
5.1.3 SthA*
ARG R K SR BRI SCR A TP R 5 123 By 77 V25 )i o
5.2 R 511

5.2.1 AEKNEBEEM L5 REEE R

300 100
E 250 £ 90 |
ob szl
= 200 ﬁ: 80 |
g X
= 150 o 70
£ 100 2 60
2 =
L o50 | w50 f
740 |
0 w40
10 20 30 40 50 = 30
RO 10 20 30 40 50
—— —- —— .
HRT1 [:IRTS HRT6 W )
HRT9 — —%—HEK
(a) (b)
B 5-1 REE LI DREE L 5 RS ER
Fig. 5-1 TP concentration of anaerobic digested liquid and
raw wastewater during the continuous anaerobic process
100
14000 00
— L )
g 10000 | ~ 80 —
S 8000 | =70
6000 'W ® 60 17
EJ«F 4000 | X oo |
= 2000 Wwﬁ:ﬁ‘—k 10 —e— HRT1 —— HRT3
0 —A— HRT6 HRTY
20 25 30 35 40 45 30 : ! !
TR RO 20 25 30 35 40 45
——K  —m—HRTT  —a—HRI3 HRT6  —%— HRTY A CRD
(a) (b)

B 5-2 KEE 2 b . 7k A COD SRE & COD KPR

Fig. 5-2 COD concentration of influent and outfluent
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W KBS A R, BEK K IRAH KK TP #l COD Z:Bribfin &l 5-1,
5-2 k. BBV, AEESRANARE G, B TREKKRBES), 50 KRR
JEMARRAR A AR 2, KIS B IR LR MR LA 25 SR ORI AN L =3
FEHEK TP AL 200 ~250mg/LrI 4511, JK 34 BRI 3 K\ 6 RH 9 KR SV s P ik v
REJHa, /K TPIREEIEA FAE 50mg/L L, BRifg#IA 80%LL F; /K COD WKEZ4E
1200 ~2200 mg/L [i], J:BrZik 80~876. MM/K 5 BTN 1 R IR N, HK TPIKE
LR F4F 50 ~120mg/Lz i), R 45~75% Hi/K COD )% £ 7£ 4200~5200mg/LZ [1],
JeBrFh 50%A AT fEHE/K COD & 10000 ~12000mg/If 441 1, B /K 45 B Ik a)
i, COD Z:BrZesfihn, /K CODWREL N . /K 745 B i [H) 1 K H 7K COD £t 5000~7000mg/L
Z 8], BRFAUAE 40~60% AW A = ANK S B ISR COD LR, Bl TP (1) LR
Lj COD Z:krfi—5tt.

0 10 20 30 40 50
RGN

—O0—HRTI —8—[RT3 —4—HRT6 HRT9

B 5-3 LB II2H pH ERIZL

Fig. 5-3 The variety of pH value during the fermentation process

H1 ] 5-3 WA, SRR, # R NV AR ) pH 9 [l el BURAK UCh HRT 9>HRT6
>HRT 3>HRT1, LK IFR BT, FH GRS IR /2, =4 et
Wz . I, HRTL ) pHAEZAE 6. 6~7 Z[a), H HRT1 APRAH /K TP R E 130k Bl a5 K
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Table 5-3 Average and standard deviation of biogas yield and TP of absorber |iquid in 2 days’
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n=6

i N HRT 1 HRT 3 HRT 6 HRT 9
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MR ] 0.117 0.434 0.232 0.269
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A KT AT Y R HRTL AT AU g ek, (R 3L pH AL TRRAL I B,
WO S B, PRI TSR R IR BN (2 R)PEIIEA, RS
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Fig. 5-4 Differences of MRP between the initial sludge and the final sludge
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