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ABSTRACT

A submerged biofilm sequencing batch reactor (SBSBR) process, which liquor was internally circulated
through sandfilter, was designed, and performances in swine wastewater treatment was evaluated under a
condition of no external carbon source addition. Denitrification of NOx-N with loading rate in vertical and
slope type of sandfilter was 19 % and 3.8 %, respectively, showing approximately 5 times difference, and
so vertical type sandfilter was chosen for the combination with SBSBR. When the process was operated
under 15 days HRT, 105L/hrm® of internal circulation rate and 54 g/m®d of NH,N loading rate,
treatment efficiencies of STOC, NHs-N and TN (as NHs-N plus NOx-N) was 75%, 97 % and 85 %,
respectively. By conducting internal circulation through sandfilter, removal performances of TN were
enhanced by 14 9%, and the elevation of nitrogen removal was mainly attributed to occurrence of
denitrification in sandfilter. Also, approximately 57 % of phosphorus was removed with the conduction of
internal circulation through sandfilter, meanwhile phosphorus concentration in final effluent rather increased
when the internal circulation was not performed. Therefore, It was quite sure that the continuous internal
circulation of liquor through sandfilter could contribute to enhancement of biological nutrient removal.
Under 60 g/m*d of NH4-N loading rate, the NH,-N level in final effluent was relatively low and constant
(below 20 mg/L) and over 80 % of nitrogen removal was maintained in spite of loading rate increase up
to 100 g/m’.d. However, the treatment efficiency of nitrogen was deteriorated with further increase of
loading rate. Based on this result, an optimum loading rate of nitrogen for the process would be 100 g/m®.d.
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Fig. 1. Schematic diagram of experimental
apparatus.

o} SBR WH$-%3= polyethylene &= 584
50 Lojlow &71o] gt wnks flske] wk

o
F5l F03 Aele] WE D liguors]
Bghe AFWLE ol gsle] ol Tojgrh

SBR WH&7] ulf-ol mAE FERAAS 9ig
biofilm mediaS 1%43}7] $I3}e] PVC TX2E
S AR AXsEe™  biofilm media® &
12.7m9] ring lace (Hyosung, Inc)S 1|3} th
Agoll Ag-¥ ring lace= nylon A&e] 27
45mm, minimum surface area 1m’me] 12&
AYaL YAt

ol 3mmolde] REE FHste] AR
t}. SBSBR¥} 7€ sand filters Alch2]e] 4=
A EA ATHZE FY9E liquore] =32
T — SRR AFAgel os o] FofA Al
shoict. AEte =R E ©ElE sludge”’l sand-
filter= fFJ=o] W= A4S oWatr] St
o filter Y7o YL a2 FHE vf§- =
< prefilterS A3k 01 filtere] A4S 4=
g=re] flow rateo] =ojFo] HAE W HF
FrETE o835t T3k

SBSBR Table 1o ueRd A3} 72 se
quence® >3t om Qe I gl
o] A3S sttt 5714 Aol A=
A 20mgll o] &F 27 fAEHES
SR EAx7] =AM AHEE fs] A
¥ pilot 75| SBRolA MLSSE A& ske] A
H|¥E =318 SBSBR Al ~Hlo] HZala Al
& HRT 159 oA EHstiA FEe
AET Yol o]Fofxl & A|xEle] AFH 7}
54 Aol dlstol et 941 sand filterE
- =3 glo] HRT 159 7o &4
A T SBSBROIA O] L&A AAEE
¥ 1 EAS votalel o (operation 1) L 5
sand filtere} SBSBRS <IAIA17]1aL HRT 15¢
7oA liquore] WHEEs ATHEZE o
g3ato] 224175t (A HE AgS 6=
S A9E e A eA) 105 Lhr.m®H] £ (sand-
filter &% 7152 AdstHA Adasst =
45 AT (operation 1)

ol SBSBReA9] 2= AALE
Alg-set sandfilterd] W A8E9] s =8t
7] 9lste] SBSBREN-E HEFEE FETE
sandfilterS §-3}o] wj&E3}3ic). &3k SBSBRI}
AAEo] L4 sandfilterd] SHAHES 24

>~

7}

Y H1 oH

Sandfilter F*]2] ¥ &24& 122L01%e™ W &7 9t I} AN F 539
Table 1. Operational sequence of system
. ) . Slud ttl Disch
Condition Feeding (0.1 hr) Reaction (22 hr) u( 19; hsre) ¢ (l;cl z:]rrg);e
Aeration NA* NA@®hr) A(4hr) NA(2hr) NA
Mixing NM** M (@6 hr) NM(14hr) M(2hr) NA

*NA : no aeration, ** NM : no mixing
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Table 2. Influent characteristics and removal efficiencies

Operation |
Parameter Influent Effluent Removal
(mg/L)  Means Min Max St Dev Means Min Max St. Dev (%)
TOCs 428.6 24185 61552 111.66 157.24 13781 180.12 11.92 63.33
NH," 819.99 627.31 993.69 104.44 26.99 0.0 60.47 20.9 96.76
NOy 4.39 0.0 7.11 2.12 238.18 3448  259.19 89.82 -
PO 10.97 6.23 23.06 4.05 25.25 21.37 28.15 191 -
“T-N 82438 627.31 1000.80 104.98 265.17 3448  319.66 91.56 67.83
Operation 1l
Parameter Influent Effluent Removal
(mg/L)  Means Min Max St Dev Means Min Max St. Dev (%)
TOCs 600.63 41790 689.80 91.65 17157 158.60 188.20 8.37 70.78
NH," 814.04 72356 949.93  93.69 1211 0.0 56.90 17.58 98.51
NOy 0.0 0.0 0.0 0.0 140.03 109.36  162.36 18.02 -
PO 70.66 67.55 73.54 1.84 30.39 27.36 33.80 1.78 57.13
“T-N 814.04 72356 949.93 93.69 152.14 0.0 219.26 55.60 81.31
*T-N as NHs-N plus NOy-N
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