#lHsENR APR 20, 2011, 38(4): 474—480

Microbiology China © 2011 by Institute of Microbiology, CAS

tongbao@im.ac.cn

[ € E IR BN R & S [ 25 AL 3R R R K Y
(PSEI=EY

R OKAKX ¥ kAR BF TG BEFY
(P ELOL R fESAYHE RS AR TRES L JbET 100193)

B E: AZBAEZREAIGEAKTRLTT B HRREXRAREL S Rl = R2, € ZREIA
AR %5 (ABR) &) B E, VA MR AT HeAE A A W IEBARE F 5 A S R B 6947 A, £ FER T
AE_EAF RI A= R2 4L 3248 % & KBt ATk B )5 47. HRT #= ORL £ % #f R1 A= R2 #&2  BEE AT A
BN 2ANEZ I LA, FHIEY: HRT H 2d B, R BE4TRME. £% 30 XA, R1 49 COD
M A 5| 84.88%, R2 ik 2] 81.72%. A& #K ORL & 1.25 kg/(m*-d)#2 7+ 5] 10 kg/(m*-d), B A%
REAFEW 0.35 LAL-d)B#3EmE] 498 L/(L-d). #K pHIA A 3.9-4.5 Z 18], A B HhETEAEF,
AR pHAL, R1 F= R2 64 /K pHAA M /£ 6.7-7.6 2 18], 2 AN B & ¥ AT 43 3% 04 LB 4% 77, R1 #49 pH
KANEATH, BENFHIRY, FRAKRED, AALAMENS, BB S REAIE
BT, 2 AN RORL 35 34 & Ik B3R 69 3 01 AT o I 6E

XK B R BRRAER LS, EWHRT %, B3, BATHME

Start-up of fixed carrier anaerobic reactor treatment to
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Abstract: To efficiently treat high concentration organic wastewater, we designed fixed carrier anaero-
bic reactor R1 and R2. They are improvement of anaerobic baffle reactor (ABR). Its baffles were made
from active carbon fiber, quick start-up of R1 and R2 is proceeded to treat molasses wastewater in a
laboratory-scale. The hydraulic retention times (HRT) and organic loading rate (OLR) are important
technical parameters which affect stable efficient operation and start-up of reactor. The results indicated
when HRT is 2 d, reactors show the optimum operation. In the operation of 30 d, COD removal effi-
ciency of R1 could reach the 84.88%, R2 could reach 81.72%. Biogas production rate increased from
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0.35 L/(L-d) to 4.98 L/(L-d), with influent organic loading rate (OLR) raised from 1.25 kg/(m’-d) to
10 kg/(m’-d). In the two reactors, the pH value of effluent wastewater was between 6.7 to 7.6 and the

pH value of influent wastewater was between 3.9 to 4.5. During the whole experimental period, the pH

value of influent wastewater was not adjusted, which proved two reactors have strong ability to resist

acid. The pH value of R1 fluctuated more gently. The reactors with less sludge losing and no clogging

phenomenon showed the strong ability to treat acidic high concentration organic wastewater and to re-

sist high shock loading during the whole running processes.

Keywords: Fixed carrier anaerobic reactor, Activated carbon fibers, Start-up, Operation characteritic
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Fig. 1 A set of design diagram of the device for the experiment
T L KA 20 WREhEE; 30 B BRSO 40 K E; s oK E; 6 BUREE; 70 BREFAE M A INLIN; 8: K IERE
;9 A4 100 BB EIT.
Note: 1: Influent wastewater bucket; 2: Peristaltic pump; 3: Fixed carrier anaerobic reactor; 4: Infall; 5: Outlet; 6: Sampling point; 7: Active
carbon fiber; 8: Effluent wastewater bucket; 9: Gas tube; 10: Gas flow indicator.
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Fig. 2 View of looking down the reactor R2
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Table 1 Operating parameter of R1 and R2
BITSH B AT E (CR) K Iy 45 B TR (OR) 7k COD A LI A
Operating parameter Operating time (d) HRT (d) Influent COD (mg/L) OLR [kg/(m*-d)]

15 5 5000 1.00
12 4 5000 1.25
45d 9 3 5000 1.67
6 2 5000 2.50
3 1 5000 5.00
10d 10 2 4000 2.00

12d 12 2 6 000—8 000 3.00—4.00

30d 30 2 10 000—20 000 5.00-10.00

) BEREAMN RYe pH FFIG FRIRAL, pH ARBRAL 5] 7.0 47, 3
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Fig. 3 Variation of effluent pH of reactors during operation process
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Fig. 4 Changes of reactors influent and effluent COD and COD removal rates with different ORL
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Fig. 5 Varitation of biogas production
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Table 2 Variations of sludge TS and VS in the reactors

JE 465 e
Original sludge
33.63 (TS%)

R1 [ 58 H R 75 e R2 [ 4% A _E 35 98

R1 sludge on carbon fibers R2 sludge on carbon fibers

R2 BiFi5
R2 suspended sludge

R1 & 75
R1 suspended sludge

11.75 (TS%) 9.16 (TS%) 52.33 (TS%) 54.84 (TS%)

6.16 (VS%) 8.67 (VS%) 7.35 (VS%) 7.35 (VS%) 8.73 (VS%)

27.47 (ASH%) 3.08 (ASH%) 1.82 (ASH%) 43.50 (ASH%) 46.11 (ASH%)
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