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Abstract : To reuse dilute domestic waste water in power plant region as the makeup of recirculating cooling water, a ren-
ovate reactor zeolite media biological aerated filter (ZBAF) was developed. A pilot scale ZBAF of 0.2 m in diameter
and 3 m in media height was tested to treat dilute domestic waste water. The results showed that turbidity ,BODs ,CODc,

and NH, - N in effluent was 3.2NTU,3.2 mg/ L,14.5mg/ L and 0. 5mg/ L when the corresponding influent concentra-
tion was S9NTU ,30 mg/ L ,81 mg/ L and 16 mg/ L, respectively , under the conditions of t =12C ~17C, HRT =1.4h
and gas/liquid = 4. 1 . The effluent quality met the water quality standards of the treated water reused for cooling water
makeup . The removal rate of BODs , COD and turbidity did not change much with the change of HRT and the ratio of
gas to liquid, but NH, - N removal rate changed greatly . The parameters along the depth of ZBAF showed that the
biofilm phase was abundant in carbormr oxidation/ nitrification( C/ N) zone and simplex in nitrification ( N) zone . Ciliate
was plentiful in C/ N zone . Biofilm in N zone was mainly consists of nitrifiers. The point that the mumber of ciliate de-
creased apparently was the boundary of the two zones .
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Table 1  Influent water quality of the bioreactor/ mg*® L-!
pH SS BOD; CcoD NH, - N TP D R a-! /psecm”!
7.5~8.2 8.5~63 30~42 48~172 8.0~27 0.9~2.6 175-260 325~370 35~46 648 ~ 827
1) CaCO;
1.2m (41,
2 SS , ) >
Table 2 Experimental conditions :88=0.959 x - 6.83( mg/ L, RZ _
0.992 . x (NTU) . MOT-
/meh! Do /Len! /h /C
1C ,  SONY ;
1 2.2 2:1 60 1.4 13~17
2 2.2 4:1 60 1.4 14~17 SHIMADA
3 4.4 2:1 120 0.7 12~14 2
1) 2.1
COD¢, -BOD;s . TN.TP ‘NHI- N. 2.1.1 COD .BOD;s
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3 COD. COD 78 % 74 % ,BOD;
BOD;s 87 % 85 %, , 93%.
1.4h, 21 41 ,COD 1 1 s
78 % 82 % ,BOD; 87 % COD .BOD; 3
90 %, 93 % 95 %; , COD . BOD;
211, 1.4h 0.7h, 15.7mg/L6mg/L 3.7NTU,
3 COD .BOD,
Table 3 Influence of HRT and gas/liquid on the re moval of COD .BODs & turbidity
/ mg+L! /mgeL"! ! % /kge(m*ed) !
1 49 .4 ~172.2(80.7)" 2.5~30.8(15.7) 78 0.87 ~3.04(1 .43) 9
CcoD 2 64.8 ~104.6(81 .2) 11.6~15.9(14.5) 82 1.15~1.85(1 .44) 3
3 48.0 ~103.0(66 .6) 14.0~16.0(14.9) 74 1.70 ~3 .64(2.35) 3
1 42 .3 5.0 87 0.75 1
BOD; 2 30.0 3.2 90 0.53 1
3 40 .0 6.0 85 1.41 1
1 16.7 ~94.5(54.3) 1.8~4.7(3.0) 93 17
/ NTU 2 26.2~79.7(58.9) 1.2~8.2(3.2) 95 15
3 43 ~ 55 .8(49 .4) 2.4~4.8(3.7) 93 3
1) ,
2.1.2 NH, - N NH, - N )3
2 NH,/- N , 2
NH, - N 1 2
1.4h, 21 41, 3 NH,/-N
1 ,NH/-N 86 % ,
97 %, 2.5mg/ L ,
0.5mg/ L, 1 3 2.1, 3 100 % ,
—— K —o— K —a— HBRE 2
40 e 100 > >
o 3,
?D 30 80 & 0. 42kg/( m d) )
< 60 % 0.4lkg/(m’ed), 97 %. 1 ,
#® 20 %
f§ ; 40 = . 0.5
= . : 20 o4 | TR 100%BE 4
0 Do ™ V=Y=V-V-- I 0 :‘D A ;@2 °
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BffE /d Eé 0.2 L Q&
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# . . . .
0
Fig.2 Influence of HRT and gas/liquid on NH, - N removal rate 0.0 0.1 0.2 0.3 0.4 0.5
HKEELH kgm®d)'
1.4h 0.7h,
1 , NH/-N 86 % 3 NH-N
80 % 2.5 mg/ L Fig.3 Relationship bet ween NH, - N re moval loading rate
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BOD .COD , , ,
NH, - N , C/N ,
2.2 TP .TN N
4 1 . TN.TP. N ,
TN.TP C/' N N
35% 17 %, . > C/ N N
27% 11 %. C/'N COD s 1
3,COD 1.4 2.4kg/(m’*
ZBAF TP , TP d , C/N 1.2m
1 mg/L, 1.8m, N 1.8m
1/3 TP 1.2m, NH,/-N
s 1
> (36h)
4 TN .TP 4(a) 0.3m(C/ N
( ) ) ) )
Table 4 The removal rate of TN, TP and the decrease rate s . 4( b)
of alkalinity & conductivity (average)
TN TP
/mg*L" /mg'L' /mgL' /pstem! ’
21 .4 1.4 345 827 >
14.0 1.2 250 738 s
! % 35 17 27 11 5 21m(N )
9 COD 5
2.3
ZBAF
NH, - N [5]
NH, - N 2 , 1 , (31 N
, 2 R COD C/' N 2.1
1 R 2 : / BAF R
(C/N ) (N ). 1 2
9.1 19.1mg/(L R s
°h), 3 8.2 18.3mg/(L+h) . R [6],
2 20C C/' N R N
, 14.4  31.0mg/(Lh), , NH, - N
2.1

NH,-N
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(a) B ERAE R (x250) (b) A& B B L HE R R EFFE(_Ex50005 F x 1000)

4 C/'N (0.3m  ,36h)
Fig .4 Biofilm photos by electron scan microscope in C/ N zone (0.3 m, 36h)
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Fig.5 Biofilm photo by electron scan microscope
in Nzone(2.1m, 36h, x 5000) 1
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