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Influential analysis on the effect of organic
load rateand HRT on the purfying function of each
canpartment of anaerobic baffled reactor
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Abstract: The paper analyzed the effect of organic load rate, HRT and operating model on the puring function of each

compartment of ABR. The lest indicates w hile decreasing HRT, the ramoval efficiency of each compartmentw as low -

high-low. The removal efficiency w as mproved unless channeling increased on the condition of low HRT, high hydraulic
load; second, w hen feed concentration increased on the condition of constant HRT ,COD removal load and organic load
ratew asproportional directly in the first compartment, revealeng that ABR was very stable to organic load, and unless
high feed concentration causes acidification, the composition of V FA would change into propionate, butyrate and < on,
the biomass in rear compartmentw as inhibition, and COD renoval load decreased; and thirdly, theperation of ABR was

flexible, and under the high concentration, equal load and different operation model , COD removal efficiency became
98 6 89%, at a decrease of 10%. Low feed concentration may lead to poor treatment efficiency because of high
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hydraulic load, and then ABR w as suitable for high concentration w astew ater.

Key words ABR; H RT; each canpartment; hydraulic load; organic load rate high concentration w astev ater
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' NH.CI N 2:PO Tab 1 Operation condition of ABR reactor
, COD N P=300 5 /d /h finge L
1, NaHCOs Fe Co Ni Zn 1 50 36 8 2000
COD ( caO )=5093 1( ) 2 20 36 24 4000
. 3 50 24 1102 4140
1.3 4 40 36 8 730 3500
COD: BlMLSS MLVSS e, (VFA) e,
pH pHS- 28C
1.4
: 15g(v SS) A, VSS/ss  0.54
: m, 0.85kg/(m°- d),HRT 24n, 40d
, 100d 2 3nm, 14
, , 1
2
21 HRT COoD
COD 2000m g/, HRT, OLR
HRT 36 24 16 12 8h( OLR 1 344 2 055 3 255 4 078 & 546kgCOD /(m*®-
d)) 10d, COD COD HRT 2
2 , HRT OLR ,COD ,
, HRT 36h 16h ,COD 94 8% 91 43%, 3%, HRT
8h ,COD 84%, 1 344 6 546 kgcOD /(m? d),
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2 HRT COD OLR / kgCOD/(m’. d)
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Tab 2 COD ooncentration, removal load and removal rate compartment under different HRT
COD COD CcoD
H;;T coD /mg- Lt CoD CoD /Y%
W 2# 3 4t W 2# 3 At 1w 2 3 4t
36 2015 877 601 364 166 106 303 Q74 063 Q024 564 138 118 128 94 8
24 2055 988 450 158 118 118 427 215 117 Q03 519 262 142 19 94 2
16 2170 1473 713 325 186 186 418 456 233 Q74 321 350 179 64 91 4
12 2039 1529 678 440 201 200 408 681 190 175 250 310 224 118 9 2
8 2182 1658 1150 783 357 357 Q05 334 428 28 240 230 275 95 84 0
( 25% 41 9%), OLR / kgCOD/(m*- d)
1# CoD HRT 1.102 1.354 2.12 26 3.6 4.14
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Tab 3 COD concentration and removal rate of each compartment under different concentration
COD COD COD
H/RhT coD /mg- L1 CoD CoD /Y%
1# 2# 3 44 1# 2# 3# A 1# 2# 3# A
1103 653 604 277 220 43 180 020 131 Q9% 400 50 300 211 9 5
1354 760 430 223 159 53 238 132 08 068 440 120 155 245 96 0
2120 1010 400 208 120 85 404 244 Q77 Q49 500 310 90 59 95 9
2600 1400 600 325 146 115 480 320 110 084 460 310 105 81 95 6
3600 1800 900 400 269 151 720 360 200 100 500 250 139 69 95 8
4140 2402 1874 1312 1031 810 69 211 224 200 419 129 135 107 79 0
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36 24 16 12 8
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Tab 4 The anount of washed sludge
HRT= 8h HRT= 12h HRT= 16h HRT= 24h HRT= 36h
/ov SSA 19 01 28 76 30 66 32 18 38 49
/gV SS 3011 455 5 485 6 509 7 609 7
/v SS/d 494 4 65 35 23 12
SRT/d 61 98 139 222 508
4 SRT= /
5 COD COD COD
Tab 5 COD ooncentration and removal rate of each compartment under different operation condition
COD COD COD
H;;T CcoD /mg- L°* CoD CoD /%
1# 2# 3# a4# 1# 2# 3# a4# 1# 2# 3# 4#
8 730 698 159 111 83 79 Q38 647 Q58 Q05 44 736 68 38 89 0
12 948 822 190 107 87 51 101 506 066 029 133 667 87 21 94 5
16 1225 909 158 126 118 55 190 451 Q19 Q26 257 618 22 Q7 95 5
24 2108 1456 306 138 99 92 261 460 Q67 Q03 310 554 71 18 95 6
36 3500 1653 239 123 92 53 328 377 Q044 Q10 530 400 35 Q9 98 4
5 2 Okg/(m® d) COD COoD COoD
(1) , , 1# 8 0kgCOD/(m?®: d),
1# COD COD COD ) COD
730ng/L ,HRT= 8h, 1# CoD Q 38,COD 4 4%,
3500mg/A ,HRT = 36h, 1# CoD 8 ( 3 28kgcoD /(m*

d) 53%), , 1#
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