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The Removal of Organics and Nitrogen
with Step Feed Ratio Change into the Anoxic and Anaerobic Reactor
in Advanced Sewage Treatment Process
Using Nonsurface-modified and Surface-modified Media Biofilm
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This study was accomplished using attached A%O process that contains nonsurface-modified and surface-modified
polyethylene media inside the Anaerobic/Anoxic, Oxic tank, respectively. We could make the hydrophobic polyethylene media
have hydrophilic characteristics by radiating ion beam on the surface of the media. The objectives of this study is to
investigate the removal efficiencies of the organics and nitrogen when the step feed ratio of raw wastewater into anaerobic
and anoxic tank is changed. In this case, we assumed that the denitrification rate can be improved because the nitrifiers in
anoxic tank can perform denitrification using RBDCOD instead of artificial carbon sources (for example, methanol, etc.). The
wastewater injection rate into anaerobic/fanoxic tank was set up by the ratio of 10 : 0, 9 : 1, 8 : 2, 6 : 4, and the results
of BOD removal efficiency showed similar trends with 93.3%, 92.6%, 92.4% and 91.6% respectively. But the BOD removal
efficiency (utilization of the organics) in the anoxic tank was in the order of 9 : 1 (84.8%), 10 : 0 (77.0%), 8 : 2 (75.3%),
and 6 : 4 (61.1%). The T-N removal efficiency was most high when the ratio is 9 : 1 (67.4%), and other conditions, 10 : O,
8 : 2 6 : 4, showed 61.3%, 60.7%, 55.5%, respectively; the ratio 6 : 4 was found to be lowest T-N removal efficiency,
lower than the ratio 9 : 1 by 12%. Though the nitrification rate of the ratio 10 : 0, 9 : 1, and 8 : 2 showed similar levels,
the ratio 6 : 4 showed considerable inhibition of nitrification, ammonia was the great portion of the effluent T-N. The
advantages of this process is that this process is cost-saving, and non-toxic methods than injecting the artificial carbon
source.

Key Words : Organics, nitrogen, anoxic/anaerobic reactor, étep feed ratio, nonsurface-modified/surface-modified polyethylene media
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Symbol Name Material or Remark
F1 Feed Tank PE
P1 Feed Pump Peristaltic
P2 Feed Pump Peristaltic
P3 Recycle Pump Peristaltic
Bl Air Pump
S1 Sampling Point
52 Sampling Point
S3 Sampling Point

Figure 1. Schematic diagram of experimental apparatus.
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Table 1. Wastewater characteristics used in this experiment

Concentration Range

Parameter Average Maximum Minimum -
pH 6.76 173 6.07
Temp 20.6 22.7 18.5
DO 0.50 0.34 0.20
ORP -139.1 -206.6 -725
CODc: 445.48 664.51 231.98
BODs 180 390 76
58 191.2 400 67.8
T-N 56.2 86.6 354
T-P 10.50 14.06 5.19
NH-N 3.1 453 17.5
NO;-N 04 0.9 0.1
NO;-N 0.005 0.1 N.D
Alkalinity 245.77 304.15 127.19
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Figure 2. pH variations in each condition.
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Figure 3. ORP changes in each different condition.

DO, =2

71294 DO F%7F 0.5 mg/l o]stE HolAA =W
F718 AA A4 A4S FA4 doh 284 BE A
4 gAzEAdME 2~3 mg/Le] DO ¥EE §X|gc}h T
g DO7} 2 mg/L o]3t2 HoAH A AGo Atk o



256

TS FoZ olHh T2 LFEMNLE A S0 drh wEkA
B AdFMe 271z 483 /s 2 ALAAE 9
3la] 38~73 mglLel FE WHE FAYeH, HF DO
t 58 mglLE HoFol {718 AA F AAste] o
DOE F33Iyt

o 5714 4_5}9} %l’:}ﬁ}—\: ’\%O] 0TC= %ﬂﬂ% He
Fgo] ok 15CE HojNH WA HLE]]E]Q}__ Aol B
3tA XA gk 24} welejoks o ST7F Hw AW
Al 7150l FeEnh 2T H9 "*}i} uhe| 2o} gk ofy
gt & delgiore] XA Jisol fdE AAHG. BF
g mgge] At olFedl HHY 2xE 30TE
A gon, 8~30T e WedlA Fehe Aoz LA
Atk oJAE LEE MEIAR] WHor 2 - HAFE A
& o] F2AAFY ot & ATdMe Ao &5
A7}t 185~227CE HPoer Hi 206TE B 42 HY
dre #&9 - wsp} Aghksel A4 dFE FA Fe A
o2 Algdr.

MBS H NAQT (BODs)
BODE #71% L¥& vehlls AREZA 7P B9
Al o]8H= o] BODso|t}. BOD= w4 E©] Tr7l < A
sEHoz AsY o LHshe £EMAY P ZHs
Y & Stk & oud fUIES Ul*gaoﬂ 40}04 57
A eelA Eal °P7é§‘r*lﬂ—tﬂ 875 S YEd
Aoy BOD7} ®oW 7|89 Q¥&y %% ojuj gttt
AA 59 f71E FHU 1 28 S8 9 A
ol Ao ket strigte Azl & 2y WE
o At AujFgeEM PR HoE %é:% B7FskAl =t
BOD 42 %% on|7t vk EE BOD £33 Zi=
F7189 AEH Ralo] o daF *%ﬂr LA
A gro A, HeTRFY 5& 24, ANE FEFY F
Ho] Y& FAE FFATIEAY A5 k) AHEHTh
g7 ze} FArzE dF Fules 2 NS 9 9
¢} A4 vehde BODs% A|AES ®#zh= Fig 40
Ueht Slth Fig. 4ol & 4 Ql%e] 21& 99 dAe
ul BODs¢} AAEE Atk #gE YA ¥ A9 o
A% £2& RAFAT ol F7|x] &Fo] £HE €
FAE Wx S8 AL 5 AW WELE Addnh
&S 2289 W Aas AuEE, @rx/FAta
z9] Bujgo] 10:001%0 wje} 959 ¥ W= 760~
390.0 mg/L, B 209.8 mgLelglen, ML & HY
= 83~172 mg/LEA B 125 mgl, 181 HELL
B 933%5 JERGIE #uigo] 9 1 12 FHIYS o A
o 5 W 98.1~219.0 mg/L, HF 178.6 mg/Lo]lem,
59 35 W 102~153 mg/LEA B 124 mg/l,
a8)n HEEES HFE 2.6%2 Jehiith 95 Bujee
8 : 22 UL A4S 959 T WHHE 762~299.0 mg/L,
Wi 1448 mglollor, Hgde & HE 62~13.6
mg/L2A HF 9.6 mglL, 12 HEELL HF RN4IGE
et dTh wiARte g EuieS 6 ¢ 47A

ol-

= (o] (o]
SEAS A¥

Korean J. Biotechnol. Bioeng., Vol. 20, No. 4

259 FE W9E 116.1~288.0 mg/l, HF 1854 mg/Lo]
dom, A5 & WYE 5.6~209 mg/LEA HiF 152
mg/L, 283 M HALL H 91.6%E YERAAT

100 | 91 » 82 » 8.4 1000
_,’-..-lili..ll mtgg B '."l g . @0
y ¥ - oy v ® i

Cavertraion(ol)
g B ¥
8
g
Removel Efficiency(%)

Figure 4. Influent and effluent BODs concentration according to the
ratio into Anaerobic/Anoxic tank.
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Figure 5. BODs removal percent in each condition.
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Figure 7. Influent and effluent SS concentration according to the
ratio into Anaerobic/Anoxic tank.
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Figure 9. Influent and effluent NO3-N concentration according to the
ratio into Anaerobic/Anoxic tank.
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Figure 10. Influent and effluent T-N concentration according to the
ratio into Anaerobic/Anoxic tank.
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