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Fig. 2 pH values in reactors containing different carriers

B0 L1

2.2 FEAFHRMFERAHELBETTENEM

TRIG 5 LI 30 BaR e 4T 4 I e N 4 2 Ab, BRI 3K
A 35 B £ SRR R 2 I 85 1 ¥ 0 B A R (1 AT 3 d
HEk BT, MG b Bkt 3RS 9 d IA B e
e, 3 AN KW 2% 43 531034 1) 990, 1150 A1 1060 mL/d. MK
TR S 10 d T f 3 18 21 4 R0 e e Y. 4% 9 707 T B
A%, BIRFER S 16 d FRIKE] 760 mL./d #1710 mL/d;
1717 BRI A4 sz 1 25 1 3 A7 B e St 30T ) J) b7 1) 1300
mL/d BL L, BUREE S 16 d LUS P~/ 5 B RS 47 4k fn
Xof 2 A [+), 28347 BRI, B R BE IR 28 25 d, 3 AN RN
ALIPER 400 mL/d oA 1E 25 d PRSI, et 4
JIEE S5 245 (R A e — AR, (2R BERIRT 8 d, AT
100 mL/d Zcfi, LG 4EFEAE 200 mL/d it .

—O— RAES —— TR

1600
1260

560

SR/

400

REEREL /0
Pl 3 AN S 5 (R A0

Fig.3 Biogas yield in reactors containing different carriers

BRI B0 | 308 21 4 L ) HECRI Bk 21 4 JBE sz 13 4% (1) ¥
ARTER R 21400, 18150, 18270 Fi1 4040 mL, 5%}
FEAHLL, BRIZ AR S N 28 I AP e 30 17, 1% o 3%
PPV, BB B BeRE 4T 4 0 AR £
Y J5E s N 24 1) ~F- 35 72 AUk 23 ) R 206. 31174, 6.174.0
H138.9 mL/g. BRIEHEAA S i LE XS BEHE 718, 6% o AT



188 Ak TR 2l

2007 4

TR =i R R 2 (I R R AR ) JE 52 (LSR)
DTN A, BRE 04 | 38 B 1 4 R0 xof 8 s 1 2% 11 7=
AR L R TR AT AR R Vg8 (p < 0.01), ER
T BRI 4 2 e T BB A A AN R N 4% (p <
0.05), 1 % B £ 4 15 % H R N7 2 (1) 7 /< i 22 S AN Bk
Fo
2.3 TRAFHRMFERELE COD EREMNFIY
COD PR3 WK 4. BRIEEAR  BERGET A0S 1)
COD 2B B M AR A IEA A, 76 1~ 3 d &
RN, ERBER) 4~ 8 d ETH s, el 3 d AL
10% T+ 42 60% , MEBF 1 4E pH A FAE T i (1 B 3, 4
WA R TR &SR B . coD B2 9~ 22.d
Z AT i IR FEAR N o e, cOD LR EERA
fE 4~ 8 do AN COD ZBRAR 15 M A A 5 3 K F
TREFHEN Y 2% COD ZBRFE AR BI S L E 3 AN
I8 A ), ALAEAE R R 21~ 25 d, 3L coD 2R
HIKF] 90% LA Fo 4 4NN AT COD Rk
AW 2T 4E 5L (62, 39%) > ERIE AR (59. 05%) > *f 1
(57.32%) > BEEELT4E(56. 83%) -
—0— ENRRR
100

BO
60

2 5

COD B /%
=

o

3 5 7 9 11 13 15 17 19 21 23 25
BREREL/d

A 4 ASTa) A S W B 11 COD 2%

Fig.4 COD removal rate in reactors

th
=]

containing different carriers

2.4 AREFBAHEEFHREEHEMNHIRZEAE
B §R A0 22

4 AN SN2 B it 1D A0 VA K B ) £ A Ak B K 3
AAHIRN( B 5y, 7EARBERIAT 4 d B8N, 75 6~ 8 d
B v e, AN [R) B V. st B F) vy W AN ), o) FRE s I 48 £
e, SEVR S B B AT 4E SN %, Tk T 4 I S 2% 55 =, BRIE
AR N BRI . AERIBEN 12~ 26 d, 4 IRV 251040
B BCR S A FF AE — AN MRS e RO B, S B RS 4T 4N
St RS I 2% P 41 R BCEE E FEAE 100X 10° A /mL A4
ik T 44 B s I 9% 4 7 85 X 10° AN /m L A Ay BRI 3%
R 5 N 4% P A TR S R RR A 80X 10° 4N/mL AiAq .

DL &5 R, RIEFE S AE 6~ 8 d M40 AR
i, FER TR 12 d 5, 4058 B0 SE A PR PR A AR e 1 3L

o XULT-RIIZERBER 12 d )G, e M 35 1E Bk
e, it FLB A B KN S AR R . &
Tk A R S B B A RO AT I E AL (LSR)
Ji RS AT B, 0 B N 2R T AR 26 d 13 HR R
WRE R TR R RN (p < 0.01), BEST
kAT HEM [ N 2% (p < 0.05), 1H 55 35 18 £F 4k [ b 8% 7
FAREE . BRIBRARLE A AR BEI, AT O BTHURE
dine P17 25 4 B 0 Lo BRAIG 229, 3X R B BRO8 804k W
B — S gl B, o B A ot 9 L 1 40 R R B S ARG
—O— ERER 8 ER

B0 A pgam A xR
200 -

SRR/ X 10°4 L
g
T

50 |-

L 1 1 I 1 1 I

0 4 8 12 16 20 24 28
KWERE /4

P 5 AN AR B N g5 R S e 1) 4N v B
Fig. 5 Bacteria amounlt in reactors

containing different carriers

HUBEF A R S 7R (B 6) T B 23k A 1k B
—JZ PN 6a) , AN]SR I I AN [), A A RO
fE 12,3~ 23.80 um Z [0, RAMERB AR Z
(9 DR S0 TRT, A3 BR 1A S T T RRRT B, 3 o R R A
2 5 PR £ 4 A TR AT L8 0A7 P A — 2 A= A i, (HL B B 1t
TV /IN, A AL W S50 0 0 T 06 T 44 OB 1) &7 4 3 T LL A ok
L R ILAT A W RV A W B A, T AR 2T 42 ) PR A —
e, AR BT IR, SRR ER
T A AA 2 1T PR A (0 B A 0 Kt W A 22 1 BB T 4 AN i
R Yk
2.5 FRHBAEMFERE LB RIBEE Fool TR R
i

S Fao B TETE R 7.4 S 2 N85 Faotii 5
FE sty PR A0 A 250 B I () (1) AR A G AL A A 7] o 1 A% 1)
BT 4 d, 4 AN B3R5 Fao 6 E BLAAR, 78 K BE 5
6 d 4 ANV A A Faoo 5 VEIA 31 de w1, 76 KB 8~
10 d 7 B PRA; fERBEMIEE 12 d 4 DN RN a3 L —
AN, AR R BER 14~ 24 d 4 AN BSR4 EE F i
PEZHT T B RS04 FR W, SN Fao i P32 8K 10 52
W) 15 0 1 Al b SE AR [F), 15 0 B LR R, BRI 4K 1k L B Bs 21
Uk B 21 A 5 B N 25 IR A F a0 05 12 43 591 BAAIC 20. 8%
16. 6% 1 15.9% .



A AT AR RN DT R B A e R I 189

b. BRIGERAE A (X 3000)

c. BREEFHERTE (X 4710)

. BT R (X 1000)

Pl 6 A i v B 14 T

Fig. 6 Scanning electron micrographs of carrier surface

0.06
0.05 F
0.04 p
0.03 |
0.02

ARG % /mmol

0.01 f

BEERBL/
7 AN )R SR B i (A F a0 0 PR

Fig. 7 Activity of coenzyme Fao in sample in reactors

containing different carriers

3 i e
3.1 FERSFUEMIBIROTLME

T A Fe g/ F R EUR BRI /Nl 3

1k, FE5r i P b, SEPRAEUR B AR W27 O
WA HECOD RPN AT Sy M o 86 &5

RR, EA I 55 s 0T, 5% 4 3 DRETH AL 1)
pH fHAES 3 d A BIEARAE, N 6.7 7245, LI4E K IR
7 dpH {HIiEH] 7 LA E.o 78 35 CAME T, 43 RE K
mﬁﬂ: A B, T HL pH(ELAR PR AT 3 7 A A 3 11
.L[E«] I SN2 IR BAE R BRI EE 9 d 1A 3 iy
%, LU 7 B AL o 045 00 2R TR A7 BR AR AR, A7 e
h-'?i: 3~ 4 d; 5% ’1-5‘&1‘%&%4‘ COD M &Br E2xk
AR RS 4~ 8 d, BB 3 d AL 10% TH 4
60% , St /& pH A dAR T 0 I 3], & v A i
LT E A B H RS ELK pH (2 6. 8~ 7.8,
It B0 pH A BU, 1 pH (EAR T 6. 7 I, HUGE
(K335 PRS2 B0 o B £ 4 8 SN 2% 16 pH I AE 6. 6 22
A, PR BUB R I i A
H SO 28 VBT ECRE & 1 40 TR RO R BRI EE 6
~ 10 d ¥4 2~ 3 4%, fEAMER) 12 d Ja, 41 b Bkt
%, FEREALRFE — AN AR e M H .t coD {EnT 4
HERLE R 12 d G, TR 2R 200, DR S BOUKR %
Jei A0 TR AR T B B BRI 12 d )G, SBIN G ERIE 4




190 Ak TR 27

2007 4

A S5 1. 24 P 40 T B LU X FRAIG 229 o 044K T 1 B
98 R A 8 7 2 TR s B a8k Ak R T B 1 A A i B
it R ) B ) 8 o T B AT A R Bl 2T A o, X R
SR VA BR A AA T LA v I 2% A R 0 i 3 8 PR ER
SIAEI TR B . S Faoo i FRGE TR AT (I, 75
FRi BN e g R LA AR ) R AR A R AR 45
FAUEH, ST F oot ME 55 52 25 508 HH 1 40 T 200 A 1 1)
FECR 5 THIAT 25 AR [ (9 A A AR, 768 R BEI A 6 d ik 5
U, TS W PR . Sl Faodif PR SRR R LT bA
V5 h 7= B B AR AR (02 2% o (R F a0 375 ME 110 00 2
Jii L BRI, KA ST LA, DRl AE o Jy ik 2%
5y LR 2

3.2 =MHUIREABESESREELMEYIH IR
1T

DRAEA A= UL 7 R R AR 25 ) P A e LR 11
(i P22 1B A e . BAAR R R KRS T S B
HLART 435 A6 S 8 5 ) DR GEU B TR B 7 o B B £ A A
YA, 6l 58, OF 5 T O o AR5 1) v BE 1 4
H8 S 7R, T T 44 2 1 B 1) A4 W RN PR AU
A, RV A T COD 1 2B 2 SR S s A M 5
B3 BEM .

SR VR R 2250 BR S V5 7K B 4 A B8R T 1R = 4
k. R EE R, M ER I AT A F IR A AL
BABEER® 17 1%, B0 BRI~
18. 6% ; 11 26 d IR IE I, 28 P4 s K 0 43 A Adl A 1 7
Wi L 0 0 TR BB BRI 22% , B Faoo 75 P LG X RIS
20. 8% - LB FHE IRt /R RN IG R AR M 8 %
(ROl A RN A A B, 3K A o S I 5 9 7 R PG IR
AU IAL SR 11 3 Ji DA o 2R DR R 2B A 2 v R S 7 S
Vo REAL BRI RAF AR . Yang 26" K] 2 FLIK 2 W f%
B AE T4 HUBEK RS B (R 2B M i, R SR
i i 4% B 2 1T B A 22 (1 DRI, 3 B0 B 2 11) R 0 R
LR EE A R G 2 (5 2 . DYk R R R W, B
PR« SR B it 7K 1A B 2T Ak i LU 3R I e o6 /K Pk 1) sk
T S B T B W B DR AR A, O DR A VR A i K PR LR I
FEAE S K PR RIS 11 22, 2R A & TRIBH A () IR S 2B )
L P L 2R I e — s, R T K (B 47 4 B . %
B AU AR R TS VR SN AR B P T R IR K
VB g PAA T Bk, K% 50 d G, Bl I T £ 22
A3 BLA AT N 3R 0t B 2 S i T 1K, AT L S 4 Bt
L E] 100 kg/m”, 11 %) HE S5z i iU 20 kg/m®, 7
AL B S Y 2R R 3~ 4 £

Kuroda %" BIF 5T 7 F e 14 R 7= B8 11 £ AN () 2 4
TR BR A, Gl SR B R R PR A b R A )
(1) B R A IS R P o o Y ang 25 SR ] s A

BB AT HE AR D T E D) BAR AL BEATHLR K, [ 2 B £
Y e N s 1 Bt e e m L B 2 f5 2, EhiRiEh i
B £ A B 7 8% o 1 A5 22 o A S0 SR (R0 B 2T A BB L A
JE, L LT UE (R BOM 45 40 5 R AT AN ) o AR B 2T 4
R (1 A S B AN 5 RS T B0 pH (IR A BRI
TP DA, p T AR SR HUAT AT (1) ] e i, S300e sk 2T 4
M M FLIE AN W08, 76 SN g T 10 (R & [ AR 5
RD, I E AR coD R v 5 B s 1
COD LBR% . RSIGLE ;SR RRACHY B, st 2 RN
S 28 Y, FL A BRI R e s v, L S AR T
W, T R B R, S EURAR I pH i, T B
T RRAR P78 70 dik o AU A2 7 e (P il 47 4 B e
h HH I3k AL P 45 SR, L 3 Sk e TN AR P o () T
DAL UEL, AT LA B AR AR A 8 AN B i

A b gl S S, AN AR 52 w5 WL D 11 IR A
A, T LR A et 5 v PRAEU AR BEASCR o J) le a
TETHAE R N 25 R E N~ BRVE £ 4EIFORH AR BE XS 36, VSS
WRIE R 37, dg /L, VS INEAR I AR I PR 34, L J5U IR A
AR A YA A TG Y8, K DR A AT B
RASEIEIN G, R BT RAE BRI VEH] . Y oung A1
Dahab'" KA b F FLAT B GCFL 1 BEREEAL P L B R B AN
A FLER PR AL BEAT L K, BELL A B 25 (78 0 1 A
A A R R B A v T R IR LR, BE AT RN RIS AT
I i) £ Z2E A AT B A7 467 (R AN 189 1, A5 FLER DK 25 B b 9
44 5 N A8 A8 AT SR I o A TR 50 SR FH P08 2T 4 B S 22 f L3
(9 58 AN S, DRI T 55000 2T Ak IS HE 245 ) Lk 9 S A L .

I LAt AAER A A% 24 36 PR BE I 775
SRR = M) A4 T B AT 5, T HL A A 17 45 g 0] 3
REEFEAR R . (T & &R TRk 1w, [
PRITURE K, 280 2 ThT AN H BDRR, iy L 3 725 B 1) 4%
—EERT 3 em, BARAASE T R 0 1544 5 B
1Mk 3E, FHORRE BT 5 .

4 % it

1) 15 35CHRA T, 5% I RAALFL pH A FEAK
FE LB, iy HAR AR 2R BERIER 9 d, A ik
F) b, ST E WA COD 2R BR A AE RN
4~ 8 d.

2) VR0 ZR R A PR R B A4 T R K A e e, JF
BRI, B PR RE A R IR K

[& % X k)
(1 BESR B O B 5. & & R ik R BUCR[EB/OL].
http: //search. sepa. gov. en/cgi-bin/wstsearch? tn =
huan&lastq, 2004-07-13 06: 52.



553 e

ANAE A FENEE DU AL B A S ) PRI 5 191

[2]

[3]

[4]
[3]

[ 6]

[7]

[8]

[9]

X Hi. 2005 4R A A7 £R RS HOR [ EB/OL].
http: //www. caaa. en/show/newsarticle. php. 2006-9-
22.

EJr i, By, S W P E S S ARG K
FREGRNT]. P BB R 2006, 26(5): 614- 617.

GB 9958- 88. A FHHIH U LRE L ZMALS).

AP B, S e, IR P R Y A O AU S T
RARIHT]. A A B 2441, 2002, 24( 4) : 83— 86.
AR, SRR, e E . S LR R R S T M.
A5 E R BT R H R, 1990.

WRERE. MK PORUVER A E M. dE g R R Tk
WA, 1998: 1, 111- 120.

Van Den Berg L, Kennedy K J. Support materials for
stationary fixed films reactors for high-rate mehanogenic
fermentations| J]. Biotech Lett, 1981, 3(4): 165- 170.
Yang Y, Tada C, Tsukahara K.

community and performance of fixed and fluidized bed

et al. Mehtnogenic

reactor with reticular polyurethane foam with different

pore sizes|[ J]. Materials science and Engineering. 2004,

[ 10]

[11]

[12]

[13]

[14]

[15]

C 24:8 803- 813.

IR L, K A B LT U R XS MM R DA T A [
ATHEWI[T] . MPRHIE SR, 2004, 18(1) 2 60~ 65.
PR L LLET 4 HURL W M0 o 9 25 Ak BB | B K 1R A 18 it
101, P, 1991,9(1): 5- 10.

Kuroda M, Yuzawa M, Sakakibara Y., et al.
Methanogenic bacteria adhered to solid supports [ J].
Water Research., 1988, 22(5): 653- 659.

Yang Y. Tsukahara K. Sawayama S. et al. Anaerobic
digestion by a fixed and fluized hybrid reactor packed with
carbon felt[ J]. Materials science and Engineering, 2004,
C 24:893- 899.

e, 75, A g, AL AT Ok 3 T A
RS S USR) FEREMI LWL 7). A B, 1995, 13(1) -
8- 11

Young J C, Dahab M F. Effect of media design on the
performance of fixed-bed anaerobic reactors[]J]. Water
Sci Tech, 1983, 15: 369- 383. microbe.

Rules of anaerobic digestion of cow manure by wet method

and the effect of carriers
Li Jie"?, Li Wenzhe'*, Xu Hongwei’, Wang Yongcheng
(1. Engineering College, Northeast A gricultural University., H arbin 150030, China:

2. Animal Science and Technology College. N ortheast A gricultural University, H arbin 150030, China)

Abstract: Experiments were conducted to observe the effects of polypropylene net ball, fiberglass and carbon

fiber film carriers on biogas production, pH values, COD removal rate, microorganism and activity of coenzyme

Fao in the outflow fermented and fermentation rules in the anaerobic condition of 5% cow manure. pH values

decreased to the lowest at the third day of fermentation, then increased above 7 at the 7th day of it. Biogas output

reached the highest pinnacle at the ninth day of it, then decreased gradually. COD removing happened mainly

during 4~ 8 day of fermentation. The amount of bacteria in the outflow fermented was the highest at the sixth

day of it, then decreased to relatively stabilizing level during 12~ 26 day of it. The activity of coenzyme Fi0 was

the same changing rule as the amount of bacteria in the outflow fermented. Polypropylene adhered more anaerobic

microbes to its surface, and prolonged pinnacle significantly and increased biogas yield (p < 0.05) and reduced

significantly outflow of microorganism with outflow of fermented manure (p < 0.01).

Key words: cow manure; anaerobic digestion; carriers; microbes



