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1 #HHFFE
1.1 #%

JURMBE KT BLAY BARS R MRS IR E A /R
1.2 Ak
1.2 1 PHE SRS . R SC-3 SHQ NN RS RBE  FafitA 180mA, MUK
# 50ml/ 5 HER 40°C,
1.2.2 PR EALREIEL A Peck WNHEFRR N 4 mHRRASHEMNE
Ay B B SR IS, BN Porapak-Q, 8 B9 fif 30", #EHE i 500pl, EEBT B 0. 8kg/cm® B
#i 100mA. _
1.2.3  REENRK ™ P E I (Vmax) #9352 - ILICWRT8 ],

« EWREERTEFEEWE.
FXLF 19934 4 A 5 BKH.
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1.2.4 HEEEBKVSSHBE NXM8]:SVI R E Wz Ri7].

2 ERAW®R
21 RERASEHHERY

EMR NN X BREERMEMERRAE D EARE REH LG RERL
X T REMERE KRB MERRE N TE, SRS REEREEEAERR
RIIRETERE b ORI — AR B TR R E T RR R —5REN. R
e TEBEEK. AETEEKRESHERGTIRER XA XDEERETTNE.
KSR SVINENEEEMESRERLE .

®¥1 WMESESVIANNENE
Table 1 Wert specific gravity and SVT of granular sludge

o
EEBEREEN .
Granular sludge type W;:giesﬁc SVItml/g)
AIRAER WS E 1. 06 17
Granular sludge formed from
synthetic wastewater
B KT R AR 1.04 3i

Granular sludge formed from

slanghter house wastewater
ANTREKERAMESN 1. 05 22
Grnular sludge formed from

acetone & butanol wastewater

AEATFT AR LA R ISR . &
Z BRI UL BOCHE R B TE |
AR PERAMEE R, HRET —%
ElEEE.
2.2 REMESERTELE

WuGREZHRANEIETREN.
BARFEENEL. RNMAEEN. EFRF
B THREERTTNE.

BEEE 2 10g/L HEREHRH
HEEW,EXPRERET—ENER. &

¥3 pHHBMASEHES

»2 EHKHEHEEH‘JB‘] Table 3 Effect of PH on granular sludges
Table 2 Effect of salt concentration on granuiar sludges bhig bk RLlo A
pH Effect on structure ﬁ:ﬁﬁ&ﬂ&
NaCl R Ll A HigEd RS of granulal‘ sludges ethanogenesis
ffect on structure Meth :
(g/L.)  of granular sludges ethanogentesis A B A B
B A B A 2.0 + + — —
2 - = ++ + 4.0 + - + -
4 - - ++ - 6.0 - - +4 +
6 o - ++ - 8.0 - — ++ -
8 - - ++ - 10.0 - - ~ _
10 - - +- - 12.0 + + - —
CK - - +++  ++ 14.0 + - -
CK - - +++ ++

i A BEE K Slaughter house wastewater;
B: M T B Acetone & butanol wastewarer.,

AR A Slaughter house wastewater;
B: A T HE AKX Acetone & butanol wastewater,

REH AR ERANR SR SR ESEREES /. BEEKBNE 10g/L Bk
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B E RS, TOPT N TR K I 4g/L BRMEP S, R T HI BMMHGR 2.

pH SRS RN EMEN B, KRB FBRE pH /M T 4. 0 FIKXTF 10
7= B2 A 52 B R Bl , R R I e R E R Bl — 2 MBOR, T B EBUK BRI R
FHR TR EENCR D,

T B IR SR R RO . WAL PR A R BURL 2 O B AR L OF L R E
oA B B L T 4 R R R X OB B A R 5 LA TG 7 A A B B AR A
330 ] RS 0 7K AR (R B 7= B e S AT AR Y A % (R 4D

X AR SR IIU M TRR AREREE ¥ BREHFHIRER, =& RBAE
H R RE ey

B At 34 3 (100°C ) 51, — A5 SR JB iy W 3 5 IR JIE 0 S 3 TR Y5 R 7 A R K%
me, AR K 5.

¥4 HARMBENSENER

Tabie 4 Effect of several enzymes on granular sludges

HBREHER
s A Eficct on structure Pk RS
Treatment Methanogenesis
of granular sludges
A B A B
-1T;" dd - - ++ 4+ ++
rypsin "
1M HR — —
Cellullase T Tt
1%H M + n _ _
Pepsin
CK N - ++ ++

A BEHEK Slaughter house wastewater;
B:AME T BB K Acetone & butanol wastewater,

®s REAEHHBRESENER

Table 5 Effect of temperature and pressure on granular sludges

B WA e A A

.51!‘!: 2 Effect on structure :
reatment Methanogenesis
of granular sludges

A B A B

65 CAKH - -

Water bath * +
100°C K E _ + — _
water bath

PR Sl _ _ T4 ++

2 atm

CK - — +++ ++

A B REEK Slaughter house wastewater;
B.PIM T BB K Acetone & butanol wastewater,

2 [ B 40 A PP BN 5 R T AR A2 RT T AN SE S R R M IR R T R T

RIOH T LARR, KERm T

35C AT OE % M E R FFFOF 65 CHtT oy Bk xd B = 1% E 9 B8 mW . X0
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BN DA M/ MNESHEE X, 57 KWERYE  SBHEEES T IRE
B SRR AR AR BN REAERYBRSENREHE
RIEER (B 1),

IR BT IRRTHEEW, HEEERHUTRERF LB LR K
s R R ER R B,
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Fig, 1 Effect of type of granular sludges preservation on methanogenesis
1. A TME K Acetone & Butanol wastewater;
2, B2 BE /K Slaughter house wastewater;
A R AR Anaerobic preservation; B, % B A T Room dry;C, 65CHt T Dry in 65C.

2.3 B ERA MM

BT %o PRI AR B2 S K TR 1 O 5 T, 3 B B K R NS IR A0 RS 0
AN ST T RE RAEER AR EEE RN EE L EX R B> 2B L
TR H, » BT 32 3 87 B J5E 40 B T 3PS T KA L5 o O MY BRI AT O 6
PR ] FE LB I A R .

M2 6 FTLLE o 158 UKL A6 2 o9 B A 0 ¢ B T 3K 1000mg /1L , 2% BT S8R X 79 R
REFEBARM RS, T4 BRSAITRNE 1000mg/L 0, BT+ P, &
500mg /L. IR i BLRA AW . XI5 BH 7 A 15 8 5 R V5 T Lo AR, AR BB T B B Bt
HRE R RIS WAL BT A AR TR E N il BB AL 9 BB T4 B0R Y
G 4r BRI R, AR EE /TS BRDR IS IR A9 2 AN R 0 B & T 2 ek 15 8 . 3
EFRMBERGEARBEN LNER EERUECTR AR FRERA - TR
B ER LY, RIVKABEEKFAEEELT SN SK  F R R &
ED.REERHEAENE=TREN EFRALKOBEESR,

24 BRAMHEEEBHRN _

A5 10 7 PR R AL X R e B 2 R 0 R ORI L S BRI R T AR B
Ew., RITRAFEREZMMZBERMEER, CRNERET SRR, 4 RkY
WAt i BLRORL AL R B Z R R A

© TERFREHEMT RN SHER http://journals

im. ac

cn



LTE -

w ¥

£

376

(SSAB/w)
- ¥.i'S2Z oL "¥E 69 "€E 1] ¥4 [} 4 9G "1 26 L1 2162 80 '8¢ 2L°¥E P 4 9 %% ¥9 °¥2
00 Y 8 194
aleqnaa]
(SSAF/ /1wy (o 8% S8
- 96 -26 95 "8S 9g ST 0 0 1] 6°¥6 Z2°521 6 *0€1 ¥e 'g¢ 2Ll o ¢ R
HO
(SSAB/[w)
99 01 ol 02 29°2¢ 98 €2 8% 61 25 eZ 88°92 L 09 “€¢ 26 °S¥ 9l -8% ¥roly 2E 0¥ 0¢ *6¢
00 Y ¥g 104
palaqnauy
(SSAB/1W) | sl vZ 5
00 95 ¥9 95 2L 12 | 3 0 0 0 [:3 2834 L% L8 4% 29 9€-91 i1 0 4] .
HD
(SSA B
920 Y] SZ2'Q ¥Z0 ¥20 ¥Z 0 SZ 0 €20 2¢O 220 £2'0 220 iz0 220 !
wngnoou] I i kg B K
("1/Bul) wonwIuadU0d
001 00€ 00s 002 0061 0002 000¢€ 00l 00E 005 004 ooof 0002 000t

prow swordoad ¥ &

a8pn|s Juarnodoy Jo wingnaouy B AL AR SLVK

aBpn[s re[nueid jo wnpnoou] gy 33 & A4 B 5L 75 M

safpnis 4364

(.58 W pateqgnown ‘[pp{ ‘o3pnjs 1a1emalsem

asnoy layiBneig) aBpnjs -w_sqwum pue 33pn[s Jua([n200]; usamiaq En.__oa_wqu p1o8 owordoid yo uoisredwory g ajqe]

(HFO.5 WOl RUNFEH HWBHAMY WISl 9%

journals im. ac. cn

o=
T

=
1
=
Bl
5
H+



5 W B HEERERESEBEHERERAKAREAERBHTR 377

%7 RASEN-PRECERNERRR

Table 7 Comparison of methanogenesis activity of granular sludge and flocculent sludge

’ $K7J(?§ﬁ B YVmax Hase

Tooke wastenater. VoS CHpmol/(gVSS + B)  Hyumol/CgVSS + 10min)
Granular sludge 8. 4mg/ml 438.5 230.8
8. 2mg/ml 306. 6 155.5

Flocculent sludge

RABEr RRFEBIREZ KRR, ZETEN 0.5—0. Tmm PR H#ITHR.
MEGRAR —EBEKYIBREBRESR. NS TEANEREBNFRS R,
HKERA%E S,

%3 WRANZHRRHHEEXSERBE OFE 5. 5 A

Table 8 Effect of granulation and concentration of ethanol on interspecies H, transfer

Z N #EE R MA B#E(mD
% ™ Ethanol Sludge MA medium H; CH,
T % B (# NeAc30mg/M)  (ml/gVSS) (ml/gVSs)

4.0 133 L5322 0.121 26. 0 0 0

2.0 6.7 1.556 0.124 28.0 0 18.09
W5 R 1.5 50  1.533  0.121 " 28.5 4.50  54.76
Granular 0.7 2.3 1.540 0.122 29.8 9.14  73.80
sludge 0.5 1.7 1532 o012 20.5 1371 76.66

0.3 1.0 1.525  0.121 29.7 32.0 87.10

0.2 0.7  1.535 0.121 29. 8 9.14  95.23

0 0 1.591  0.120 ’ 30.0 0 60. 00

4.0 133 1.520 0.132 0 0 0
Rivts e 2.0 6.7 1.520  0.132 26.0 6. 85 10. 24
Flocculent 1.5 5.0 1.520 0.132 28.0 13.75 36. 09
sludge 0.7 2.3 1.520 0.132 28.5 18.3 48.70

0.5 1.7  1.51% 0.132 29,9 32.6 57.07

0.3 1.0 1.520 90.132 29.7 37.10  62.92

0.2 0.7 1.521 0.132 29. 8 13.20  90.24

0 0 1.528 0.133 30.0 475 5170

A LB G BT, MR AT R BB L A9 2 BOR S U8 52 2 B0 R 6 76 BE A (] . Jm R e 3
B ORI Z ) B4 6] 60ml CH,, Wi <<60ml & BLMF RS . BRLIFRERIL 5%H
CBHE BT AR B A T4 BOR YIS I ZE 1. 654 BP 4 B ER O . 35 B R AL A9V
ERBMZHmIBEE. TRERETEL BRAEHSR, K- RBEfAEEuE
REBT BRI, M BRKFEH, BRKTEREE TSR, XRERER
B X Z B BERE D 0. 600,24 Z KM AL 6. 6 % DL BB, R i B H, F0 CH, P43
L ¢ N

WOR S BN SRR R L ® P H, I CH, SRNERBE. ZUAZEORM
1.6—6. 6 KB HISE H, WREEAZRCEWN N 2 7. WA EER H, B
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STUDY ON STABILITY SUBSTRATE-METABOLISM
AND INTERSPECIES H;, TRANSFER OF GRANULAR
SLUDGE WITH HIGH ACTIVITY

Zhao Yizhang Deng Yu Yin Xiaobo Zhang Hui Taﬁg Yi [.ian Liwen
(The Key-open Laboratory of Anaerobic Microbinlogy
of Miénistry of Agriculture, Chengdu 610041}

Abstract Anaerobic sludges formed in several kinds of inductrial wastewater were
selected for the study on stability, substrate-metabolism and interspecies H, transfer.
Granular sludge have tolerance towards some effect of salt, pH, some enzymes,
temperature and pressure etc. As for test of metabolism, propionsic acid inhibitive
concentration on granular sludge is 1000 mg/L, while propionsic acid inhibitive
concentration on flocculent sludge is 500mg/L. And comparison of their Vmax and Hase
was also did. The result of interspecies H; transfer indicated that the ethanol inhibitive
concentration on granular sludge is much higher than flocculent sludge. All character of
granular sludge is much better than flocculent sludge. Also, the physical characteristics
of granular sludge and preserve methods were researched.

Key words Granular sludge, Stability, Substrate-metabolism, Interspecies H; transfer
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