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Nitrogen and Phosphorous Removal from Wastewater by
SBBR(Sequencing Batch Biofilm Reactor) System
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An Inveshigation was made 1o develop new bioflm medium which could be applied to the Sequencing Batch Eiofilm ReactorlSBER)
system for enhanced nulnent removal 21 kinds of polyurethane media were tested for adhesion ability for nminfying bactena.
Nitrfication rates were also tested by introducing synlhetic wastewater contamning ammonium-nitrogen to reactors with bichlm media.

It was found that 796-06 medium had higher selective adhension ability for minfying bactena

than the other biofim media The

ninficalion rate was 2.21 mg NHs-N /L - h - g MLSS when we operated the SBER systen containing Z96-06. Ninfication rate of
the SBBR systern increased approximalely by 30% compared with that of the Seguencing Batch Reactor{SBR) system which cid

nal contain biological camer,

Kev Words . Bicfim media. nitrifying baclena, SBR, SBBR
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a - f AeE A8 2AE Polystyrene(PS)olL} Poly-
propylene(PP) Fe] 2 ol&%3 glou}(12,13) 2 A @A
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94.4mg/L3 Bacto peptone 107mg/LE B4 02E glucose
1ldmg/LE AHEstsith. 24948 gae F24)717] #4 3L
TE o] o}:lam}ﬁ.;cg o]% 2% Lao]u El)r]g}.}k;’ﬂ iaug_q_qq]

A& 10%0e/v) FA Brebe] (EAEF 1000mL, MLSS ¥
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Table 1. Description of biofilm media

Sample no. Recipe BU%;S?}?W Ce(leS)IZB }}i%ias{%m

{g/cm’)
Z96-01 5085/cellcom(2) 078 3120 | 0819
296-(2 618/BIH70(2) 08 0-130 | 10333
75603 6193/ CT232(2) 04 20-100 | 10225
79600 6193/BIH0(2) 0&% 200-400 | 1013
Z96-06 6153/BIET0(2) 0,676 50-2%0 | 10382
Z5i-01 PR/CFTNE) (1883 40-400 | 07374
7572 B165/CET02) 0821 60-210 | 10033

9103 | 6193/PP/CET0H0/10/2) 0917 T0-20 | 05997
Z97-04 | GL93/PR/CETOG0/10/2) 089 110-200 | 10020
i-0b | G193/PPACFTIS0/0/2) .83 0230 | Q888
Z97-12 | 6195/PP/BIH70B0/20/2) 09 20-200 | 09921

. 6193/SurlynA/BIHTO - y o
70r-14 0,7 0,625 100-40 | 0.8243
. 6193/Surlyn A/BIHTO ~ S
297-15 T0/0/) 08 70-100 | 1.0343

_ 6193/SurlynA/BIHTO - o
Z97-16 S050/7) 087 50-90 | L0390
3 6193/SurlynB/BIH70 _
797-17 T .83 W0-150 | 10401
- 6193/SurlynB/BIH - _
787-18 G50 0% 20-80 | L0110
7587-19 6193/CR30(2 0.7 100-700 | 11501
297-%0 £193/D1500(2) (9 10-70 | 10242
Z97-31 6193/BIF0(3) 0.32 0-500 | 1125

797-22 1 G193/BIHHK1)/DXTANO 5) 075 0-70 | 10443
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Figure 1. Schematic diagram of bench-scale rector
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Figure 2. Scanning electron micrographs of polyurethane
carrer beforefa) and after(b) siudge attachment.
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Table 2. Nitrification rate lest of various biofilm media( 1)
Ammonia Nitrate Mitrate and nitrile production
consumption rate production rate / Ammonia consumphion
{mg/L - hr) {mg/L - hr} (mg ' L mg - LY
Z96-01 0563 0021 0.046
Z96-02 0.656 0.087 0.232
Group 1 796-03 0635 0038 0090
Z9%-05 0.667 0.083 0.165
Z97-01 0732 (.350 0512
Group 2 797-02 0.636 0286 0480
Z97-03 0373 0.255 0479
297-04 0518 023 0491
79606 0737 0.358 0532
Group 3 Z297-05 0.553 0.074 0.195
Z87-12 0.737 {.189 0.291
Z57-14 0.697 0.237 0.3%1
Z97-15 {0,735 0159 0.346
Z97-16 {70 0.182 (.309
Group 4 797-17 D794 0118 0.326
Z97-18 0.809 0.118 0.269
795-04 0.676 0076 0.151
Z97-19 0675 0.215 0.442
) Z97-20 0438 0.075 0.153
Group 5 797-21 0613 0155 0.293
Z97-22 0.475 0120 0.303
=4 AL Jeded 94 3 wd 2F94 Polyesterdl O7-01)8 H2Es 43} PURLE o]Fo)7l SA(ZI7-02)%
P1J9l 796-01¢ %% Polyether?] PUR Z96-02,03,05¢1 w3 st s SR Ale A: & o YT 7 ouA 2
A grEuol gagEs dad ErMEEsE Sgn S8 44§ ASE AR A WM pUY A Avs S50 3
d B oolFEAHe AT J o} ghierd] vl HuEY 2EET AT LA mEATeR Theeld 29701 oF
796-012] A< b2 Azvl dad g 2o £a= po|=g) PUA A8} dlaldhd d4bg £Erh Aska gtk old)
oz ofmujole] tjR o] ABL whale] Ra® FEdiedoku]al A WA 2ge e A8 BrWES 5% 29 797059,
Eo 23] v AE Aol oA iR @by 23 o a2 grple 2o thE LEAE olfs] Hzxd HAY
ehd o 2 Polyesterd PUS 34 B &4 1 ba7t 918 A 7} 297125 HR HaEsyd = A2E Jde g 796-065
FBa7l 7] "ol Polvesterd PUE A4balddo] gz polyether#| PUS 27] VA4E FagAdA Fol malse] 2
L e T8 8 4 a S99 Pohetert PUBl VATER RESI S ATEE PAT In 208 $AZ
A BIHT0 S48 AHSS 796-029F 796-057F gRMel 74 20% 7R ZH7T-14E Al=ESich
7 9 dated Zylawyl wgkn Yol ik et A WA A2 dri A8 23 d2Ee o] FAF #rlekA
4 " oepEAr Aldary w)rt g oo gAle] vish askawrt daatde 53 CFT0 2
%ows agcldE BYS wEAe Agss @9 weEg E AR FS A A Add dE ddsdes) 34
£ 2lahAM polypropylene(FP) 42 #sheid 7117“] M 2Tk 8 gaid & £ AHZ7-08). 20% Zn $ojE TAE A
SAS ulwaGTh 297033 797-04% PUCl 10% PP 5415 7FE A% zvlel Aabs o)QFe] wAl RAged T ond
AR g2 Add AEaaE EIHg A 1‘3}. FAE of HA #&E Hldun
H7Me FS gdel EuddAE dyo] du A4 gAES vl Wl 2F BiRBoMe Feld A9 dikg dolry
% AR 48 ArkEA @S Agd val gmuel 7 AS PUS Zn ole $AE 2 30%s} 50% e w WY
admgl A Zy]l £rt 2E goxl HL ¢ 4 )9l Z97-13, Z97-16 133 Na %ol $AE 30%2; 50% H&2
ok olE @ Aae PUoﬂ PP FAE A7 o Mz F Hela A7k 207-17. 297-180 oish F4ks A@g wdfasd, 4
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Figure 3. Sereenmmg of optimal biofilm meda.
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Figure 4 Shape effect o biofilm media on mtrilication rate
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