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A Study on the Simultaneous Removal of Organics and Nutrients in
Upflow Packed Bed Column Reactor
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Biofilm process is preferred to activated sludge process in small domestic wastewater treatment plant because of its
simplicity in operation and maintenance. Column reactor filled with waste ceramics and with waste plastics was used to
remove pollutants in restaurant wastewater. COD removal at 18 hours of hydraulic retention time (HRT) gave 93.7% COD
removal during the experimental period, where maximum COD removal was observed. Under same condition, average
removal of total nitrogen and total phosphorus were 82.3% and 25.9%, respectively. Organic and nitrogen were efficiently

removed with the HRT of 18 hours or more.
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Figure 1. Schematic diagram of reactor.

= Watson Marlow 6048 RAZVIE ALEIA IA
o] ¥lgrle) FYHTE sgon UYE P Ay
z 2922 A3 1497 5L Ao ul

$7)8 2oy LYY a9)n AAY 2 HEYA =
e 8% 119 184 s 43S A%ENE s
%} 4~6 mg/LE §-A5t9 2 HRTE Z+z} 12 hr, 18

hr, 24 hrg 398 W F718 2 Fh A AAE A¥ng

2

Simultaneous Removal of Organics and Nutrients in Upflow Packed Bed Column Reactor 235

S B 35 AFE Microsoft excel PCE T
= ﬁ E ol&3ty XA AP ¥5 F pH, 2&v
ANEAF F vkZ SS9 25E LA A3t
3, pHE pH meter (ORION Model 420A)Z AL&-31c).
COD-& Standard Method(5)°ll ¢J3t £ 84 ZFHE AR
HUT TNE $229 NGO 2 Ad §
I FTYHE AEIAT TP FSHLATHAGEHA 9
g oz =nll B S AT

w

23 g

T2
FEE FIAEY B8 F4 4 A5 7Y 2549 I
ofr dvAez 2%st 10T F7hete) whe} vlAE g4
2uf2 Frtete, A% Jled EE -10~75C AToln L
AP o]8HE PIER F2ToEM HY L& 25~
40T AEolt()). Fig 2& 429 ¥ste Yehe 1=z

T2 M¥e AT FEFY FEA 2A G He
2 yeitor gA Azle] Ad4s R Lx 4§ 2o}
/‘_Q_o] A= )\_g L}E}uc} 22l a]—s} % = 17°c

%%?«1 Jé& ?%% 202TE UrE}k}E}. JEM 1*354

A4 exd 25~40TdE A RYAT 2= Joz
o e,

A 2922 HEENE FFS F A

TemperaturelC)

Vs PRPSUII FIN Sa st R
18 12 21 27 30 37 4 47 53 €0 63 72 77 91 93 106 112 19
Time(day)

To—inf —e—efl

Figure 2. Changes of temperature.

pH

£ pHe @49 4% ¥ pH 7¢ Uehid 6.0~9.59
W W2 fAHol s Fol HEoth maBe F4
3 oAb Bl oR pHel A vle 2m ARE g

ED FRY FAE FoF 9T AW B HF
pHE 65~75 A== <ulx 9ok Fg 3& pHY #3e
YEhiE 22z pHe Wsle FY95Y B¢ FE 6.230]

A, FE5Y AS 75308 Jehdth w}aw pH7} W&
9] 4] FTLS F= pHY HHYQA 6.5~7.58 A WY
e gt 1F FUF 4 73S pH7F 6 oj3t2 oA
BYE QYA HIEEAE TA TS AN 23

202 ey} w3 %%TA pH7} 7 oo 2 F71E 3t
=H 2 o= A4 Aavtrae wasd dges
7} /45 0l(8) pHIL sEE olfrolzt A s ojch



236

pH
© = N W A OO N @ ©

8 12 21 27 30 37 4 47 53 60 63 72 77 91 9B 106 117 124

Tine(day)

—O—inf —e—eff

Figure 3. Changes of pH.
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Figure 4. Changes of COD concentration with HRT.
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Figure 5. Removal rate of COD concentration with HRT.
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Figure 6. Changes of COD removal with COD loading rate.
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Figure 7. Changes of T-N concentration with HRT.

HRT=l2he L e

80

T~-N Removal (%)

40

20

3 12 14 28 3 53 57 61 67 77 78 91 i 119
Time(day)

Figure 8. Removal of T-N concentration with HRT.
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Figure 9. Changes of T-N removal rate with T-N loading rate.
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Figure 10. Changes of T-P concentration with HRT.
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Figure 11. Removal of T-P concentration with HRT.
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