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Abdract : Aiming & the high sdinity and high nitrogen of the wastewater produced in the manufacturing process of mugard tuber , the irfluence o the factors such
asorganic loading rate (OLR) , nitrogen loading rate (NLR) , DO and pH on the dfect of the nitrogen remova of BBR reactor in the condition of high sdinity was
guded. The resuts showed that if the haophilic bacteria sdlected from mugard tuber waseweater were inocuaed in the SBBR reactor , the reactor coud get a better
adeptability to the high sdinity. And by the observation of microsoope, it was found thet there were a grest many o filamentous organiams proliferating on the
biologcd film. The reactors had relatively srong smutaneous nitrification and dentrification cagpadity , the irfluencesdof CLR, NLR, DO and pH on the nitrogen
remova were sgnificart. And the operating conditionswere OLR< 1.0 kg m *-d" !, NLR<0.15 kg m - d"* ,DO=25mgL ' ,pH=7, T=20 . Under
this condition , if the irfluent sdlinity of the wastenater(as NaQ) was2 %, COD=3500 mg-L "', TN=530 mg:L " * , NH; -N=150 mg-L"* , and the effluent
quality will be COD <80 mgL '  TIN<16 mgL ™ NH-N<3mgL . NH; -N and TN removals rates were 98 % and 96 % respectively.

Keywor ds:mustard tuber wastewater ; sdinity wastewater ; biologica nitrogen removd ; smultaneous nitrification and denitrification (S\D)
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3% 25d; (2003) 1
10.5 % Table 1 Qudity of irfluent wateweater
( 0. 38 %) , QDo BDs NH/-N TN ROA-P o
-Nugu  (1999) BR NeQ) /rgL™") /gl Jmgl ) /(gL [(mgL )
' 0.03 % 2.0% 2.5%3500 £300 1400 £100 150 £10 500 30 20 #5 6.5%0.5
0.2%(Nad ) 1.3
' 1.31
, 1.0 kg- m*-d"* ,DO
. ’ 350 X 5 rrg. L -1 , 20 , 45 d ,
10°t ' 0.2h, 11h, 0.4
, h, 60 ) )
BBR(sequence hidfilm batch reactor) 1.3.2
L] ) 4 ,
(OLR) (NLR) DO pH , 0.5,1.0,
: » 1520kg-m?®-d*, 0.08,
0.15,0.24,0.30 kg-m - d"*,
1 (Materids and methods)
1.3.3 DO
1.1 4 ,DO
BBR : 3456mgL ", 1L.0kgm?®d*",
14 L, )
0,
3? /01 ”1 1 1_ 3_ 4 pH
pH 4,
pH 6.5%0.5, ,
pH ,
pH , pH
e 4
win in , 1%H,%, NaOH, pH
—
4 1 5 1 6 L 7 L 1- 0
kgm?®d'DO 5mgL "’ ,
1 (1 2 3. 4.D0
5.pH 6. DO ;7.pH ;8. ;9.
10 ) 2 (Resuits)
Fg.1 Shemdic dagram of eperimenta equipment (1. air punp ;2. ar
diffuser ; 3.fibrous carrier package ; 4. DO probes; 5. pH probes; 2.1
6.DO oontroller; 7.pH oontroller; 8.tenperaure oontroller;
9. caeaction device ;10. time controller)
2 2
1.2 2
, : 0.5 2.0kgm”*-d’ :
1. 97.34% 97.83%,NH, -N
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Table 2 Hfect of QLR on dfluent qudity and renovd rates

3 DO
Table 3 Hfect o DO on dfluent nitrogen and remmovd rates

/(kgm3.d%) OO/ @D NH{-N NH-N N ™ /(mD_T_)- 1) NH/-N NH; =N ™ ™
(myL~ ) /(mgL~ %) [(mg L~ /(mgL~Y) /(mg-L~ %)
0.5 76 97.83% 12 99.2% 19.63 9%.3% 3 97.5 35.0% 366. 10 30.9%
1.0 80 97.71% 30 9% 1646 96.9% 4 20.1 86.6% 95.13 82.05 %
15 8 97.57% 30.0 80% 10148 80.9% 5 0.6 99.6 % 16.40 92.8%
2.0 9B 97.34% 70.8 52.8% 191.28 63.9% 6 0.9 99.4% 28.02 94.7%
2 —— PHRLER PR ER f-; 15  —— PHMER WP RMEER
5 s %
g0 ./.\'\- .
% #
=

0.05 0.10 0.15 0.20 0.25 0.30
HAH /(kg-m3-dT)

2
Fg.2 Hfect o NLR on nitrification rates and denitrification rates

52.8% 99.2%,TN 63.9% 96.9%.
1.0kg-m?®.d*' | 0.15
kgm?®-d*, 11 h , NH, -N TN
; 1.5 kg- m?.
dt, 0.24kgm?.d* | NH, -N
™ ,
2
, 2 ,
: NH, -N
, NH, -N
™ :
™ .

, 1.75g-m >-h
51gm°ht, 0.15
kgm?®.d*t 15gm°’ht,

0.30 kg- m?®-d* 9.75
g.m-3 h 1
2.2 DO

DO 3
3.
3 DO NH/-N TN

, 11h DO 3mgL"' 4
mg L , NH -N 97 20mg-L ",

DO/(mg-L)

3 DO
Fg.3 Hfect of DO on nitrification rates and denitrification rates

™ 366 9 mg-L *,NH,-N 35 %
86 %, TN 31% 82%, ;
DO 5mg-L' 6mgL* , NH, -N
0.6 0.9mg:L ", TN 16 28nmg-L *,TN
97% 9%, . 4
DO
,DO 3 mg-L*! 5
mg-L ", 0.65g-m°-h*
291gm°ht, 7.51gm °>-ht
10.68g-m > h*.
2.3 pH
pH
4 4 5,
4 pH
: 4 , pH 7 NH; -N TN
. pH 6 NH, -N , TN
111. 8 mg-L ', TN 76 %. pH 4
5 NH, -N TN . 4
pH : 4 :
1.5h ,pH 8,
pH 7.5. 5 ,
pH , 5 , pH
, 1.35|Jg-g'1-h'l 2.70
Mggt-ht pH 7
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4 pH 159.m’3.h'1,
Table 4 Hfect o pH on dfluent nitrogen and renovd rates VSS
- 0.024gg*-d*, 0.06 0.07
pH NH; -N NH; -N ™ ™ L
/(mg-L" 1) [(mg-L"Y) gg -d : :
4 72.0 52.0% 196. 05 63.01 % , BBR
5 29.4 80.4 % 155. 52 70. 66 % , y
6 3.9 97.4% 111. 82 78.90 % y
7 0.4 99.7 % 19. 64 96. 30 %
1.5kgm?®-d*,
—o— ik pH=4 —M— BkK pH=5 -3 -1
o HAPH-6 —s— MK pH-7 0.24kg-m "-d " '
9 1.0kgm®-d
8
o 0.15kg-m °-d* , )
= 7
ol NH; -N ,
1 1 | 1 1 J
° 0 2 4 6 8 10 12 1
th 3.2 DO
. oH DO 3mgL' 4mglL’!
Fg.4 The curve of pH changesin every reactor DO Sm'L-l 6m}]'L-l
%3 : (Fikret Karg
32 1998) ; , , DO
3,
<1 , ,
g
E 0 t H
5 pH '
Fg.5 Hfect o irfluent pH on TTC-Dehydrogenase activity ' ] )
DO 5mgL' 6mgL "’
3 ( Discusson) , DO 6mg-L ',
3.1 , DO 5mglL’ ,
10 28.38 mg-L ", DO 5mg-L*
kgm*-d’* 0.15 kg- m*-d " 16.43mgL ", DO '
NH -N TN 97.7% 96.9%, . DO
’ 3.3 pH
16.0 : pH
gL' VSSMLSS 0.73 0.84, 7.0 7.5 : 5 , PH
(COD ) 0.025 0.10kg- kg *-d*, , pH
45 d , , : pH 6 NH, -N ,
, , pH ,
, ™ pH 7 8,
, 150 mg-L° " )TN 530 mg-L ™",
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380 mg-L* ,
' ' 4 (Gonclusions)
, 1) DO pH BBR
, pH ,
7.0 8.0, 1.0 kg- m?® . d*, 0.15
: kgm °-d " ,DO 5mgL*, pH 7,
pH 7.0 pH 80 8.5, 2% CODcr 3500 mg-L ™', TN
, , 530 mg-L " NH,/-N 150 mg-L "~ * ,
pH 7.0 7.5, : : Q0Do 80 mg-L " NH,-N 3mg:L " TN
: pH 8.0 16.46 mg-L ' ,NH,-N TN
8.5. 9% 96 %.
BBR , pH 2  SBBR
7.0, pH , , ,
, pH ,
3.4
1.0 kg-m *- i
( 9\/ , (References) :

6 1.0kgm3.d? ( x400)
Fig.6 Flamentous bacteria in biofilmwhen OLRwas 1.0 kg- m™3-d " *
(1> 400)
2% 1 L
1 ’ 95% 1
( ,1908) “
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