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The Granulation of PCP Degrading Anaerobic Sludge with Industrial Or-

ganic Wastewater as Co substrate

Xu Xiangyang , Feng Xiaoshan( Dept. of Environ. Eng., Zhejiang University , Hangzhou 310029)

Abstract : The granulation of PCP degrading anaerobic sludge in two improved UASB reactors under co existence of two types of
industrial wastewater and PCP were studied . It was found that the granulation of PCP degrading anaerobic sludge could be divid-

ed into three stages , i.e .

sludge acclimation, granular pre-formation and granular maturation . The changes in biomass , sludge

bioactivity , population and ecological distribution of three group bacteria involved in anaerobic digestion during the course of
granulation were also examined. Anaerobic granules from two reactors showed high dechlorination activity at neta, otho and
para position. Rod shaped and filamentous shaped Methanosaeta-like spp . were found in anaerobic granules . Results of elec
tron microscopy revealed the presence of synthophic microcolonies and normrlayed microstructure in PCP- degrading granules . The

types of industrial wastewater used as co substrate had affected the course of sludge granulation, dechlorinating activity and pre-

dominant methanogens in PCP- degrading anaerobic granules .
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Table 1  Reactor stable operating performances during granular muturation stege
CoD mg* L™! COD PCP/mg.L"! PCP
/d / % /g (Led) ! /% [mge(Led) ' /Le(Led) '
Ry 62 4240 .8 305 .0 92.8 4 .24 58 .16 0.120 99 .8 58 .2 2.05
70 4567 .0 294 .3 93 .6 4.57 82.07 0.202 99 .8 82.1 2.21
77 4622 .1 265 .8 94 .2 4.62 107 .21 ND 100 107 .2 2.18
84 4500 .5 265 .4 94 .3 4.50 100 .05 ND 100 100 .1 2.00
91 4883 .7 247 .3 94 .9 4 .88 98 .72 ND 100 98 .7 2.29
99 4341 .1 255 .0 94 .1 4 .34 102 .38 ND 100 102 .4 2.09
105 4665 .6 233 .3 95 .0 4.67 99 .85 ND 100 99 .8 2.35
113 4663 .6 252.7 94 .6 4.66 97 .32 ND 100 97 .3 2.32
119 4471 .2 309 .6 93 .1 4.47 104 .21 ND 100 104 .2 2.24
R, 62 4736 .8 453 .8 90 .4 4.74 57 .44 0.074 99 .9 57 .4 2.47
70 4220 .1 314 .8 92.5 4.22 82.07 0.165 99 .9 82.1 2.14
77 5677 .2 408 .6 92.8 5.68 101 .17 ND 100 101 .2 2.53
84 5000 .3 269 .0 94 .6 5.00 102 .16 ND 100 102 .2 1.94
91 5891 .5 286 .0 95 .1 5.89 105 .62 ND 100 105 .6 2.17
99 5581 .4 239 .5 95 .7 5.58 103 .54 ND 100 103 .5 2.65
105 4536 .0 240 .2 94 .7 4 .54 101 .28 ND 100 101 .3 1.89
113 6091 .2 272 .1 95 .5 6.09 99 .69 ND 100 99 .7 3.05
119 6212 .0 265 .2 95 .7 6 .21 103 .75 ND 100 103 .8 3.29
, 2
2.2 1)
(1) R Table 2 Change of maximum methanogenic activity
(VS) , , of two reactors utilizing organic wastewater
45 ~60d , R, Upaycny,/ ml* (g=d) ~"
s ., 60d Ry R,
19 .82 29 87
(1041 30d SP, 30 .52 38 .51
T 45d SP, 38 .19 40 .57
(2) . 60d SP, 39.07 55.99
SP, 35.59 52.17
4 90d SP, 47 .61 59 .45
( 2. SP, 46 .87 54.67
120d SP, 49 .68 67 .68
R R SP, 52.32 58 28
) 2 Unaxc, 1 Unaxcr, R ;3000 ~ 4000mg/L( COD ) ;R,
PCP , 3000 ~ 4000mg/I( COD )
, , PCP ,
3
) R R
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, ) , PCP ;
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3 )
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, 10 /ml , ,
5.1x10°  1.63x10° ,
1sd , PCP COD -® R,
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o
# SVI
=0 -1 VS/ TS -1 -1
JIO / mm g*ml mleg [/ me*h
%‘ R, Ry 0.5~5.0 1.042 0.79 22.5 40 .8
g gt R, 0.5~4.5 1.054 0.84 21 .1 46 .3
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Fig .3  Structure model of degrading PCP

anaerobic granular sludge
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