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ABSTRACT

The objectives of this study were to evaluate the removal characteristics of total nitrogen, the influence factor of denitrification
and the optimum operating condition in the pigment wastewater treatment using PAC-A/O process. The operating conditions
of PAC-A/O process were mean BOD volumetric loading 0.86 kgBOD/m?/day, mean F/M ratio 0.072~0.13 kgBOD/kgMILVSS/day
and mean C/N ratio 3.47, respectively. The conditions of anoxic process in the field plant test were mean pH 8.3~8.7
and mean temperature 34.1~44.0C. The ORP bending point knee was eventually appeared in the ORP -107 mV and NOs-N
removal efficiency was increased according to the ORP decrease. In the ORP -107 mV below condition, the removal efficiency
of T-N and NOs-N was 92.3~95.0% and 98.5~99.7%. Denitrification rate was calculated to be 1.581~1.791 mg
NOs™-N/gMLSS/hr. The experimental results showed that the ORP control in the PAC-A/O process could be an effective

method for treatment of pigment wastewater.
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Table 1. Characteristics of the pigment wastewater used for

this study

Items Range Mean

pH 7.1~7.9 7.6
BODs (mg/L) 1,153.5~1,482.8 1,267.5
CODg; (mg/l) | 1,683.0~2,650.0 2,206.5
CODy, (mg/L) 315.0~725.0 468.0
T-N (mg/L) 405.8~796.8 528.1

NH,*-N (mg/L) 0.5~31.8 6.3

NO,-N (mg/L) 3.5~40.7 15.2
NO5-N (mg/L) 282.0~449.0 365.1
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Table 2. Concentration of T-N and NO5™-N according to ORP variation

ORP (mV) -9 -20 -67 -94 -107 -111 -163 -274 -420 -440

Inf. T-N (mg/L) 796.8 785.3 417.5 436.1 405.8 506.4 487.0 440.9 543.6 533.7
Eff. T-N (mg/L) 205.6 165.6 68.5 66.9 21.9 27.2 33.6 34.1 32.6 26.9
Removal efficiency (%) 74.2 78.9 83.6 84.7 94.6 94.6 93.1 92.3 94.0 95.0
Inf. NO;-N (mg/L) 366.5 348.3 292.6 306.0 282.0 423.0 449.0 366.5 432.0 402.6
Eff. NOs;-N (mg/L) 127.8 86.1 55.6 28.3 3.8 6.3 4.0 1.2 2.2 2.3
Removal efficiency (%) 65.1 75.3 81.0 90.8 98.7 98.5 99.1 99.7 99.5 99.4
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Table 3. Treatment results of PAC-A/O process
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Items CODc, CODyy T-N NH,* NO,-N NO;-N
Influent (mg/L) 2,125.5 428.6 430.2 5.4 13.6 335.8
Effluent (mg/L) 338.2 55.6 39.2 0.085 0.34 29.6

Removal efficiency (%) 84.1 87.0 90.9 98.4 97.5 91.2
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ounf o] wj NOy-N&| AAEE =4 vehd 22
& Alolstr] 913 LHJA=EE ORP7L ¢ % f;
%t} 212]al NOs-No| &34 A& ¢35t O
gZhe -107~-163 mV 4& Helslaint.

3) ORP Z35o] UEhd A3 o]Fol4 T-N9| A
&L 92.3~95.0%, NOy-NO| |78 98.5~99.7%
= Yehgiglon, o] 2482 1.581~1.791 mg
NO;" -N/gMLSS/hr— Uelyjo] ORP Z37 o]s}of Al
o] & He Aom A tebs 2 A9
AF A otE H4E PAC-A/O 27 N%%Eﬂzi &
A A+ X‘*Q@% AeE 9 Fatax A4
SHAZASZE ORP= -107 mV o|s}o|}ith

4) AR TS FOoR Stof AF 59 PAC-A/O
ZAL HF BOD 22135} 0.86 kgBOD/m’/day, &+t
F/MH] 0.072~0.13 kgBOD/kgMLVSS/day 12|11 %4t
CN B & 347 3sfo] 2438 A}, CODe-> B+t 84.1%,
CODvi 34t 87.0% 1231 T-N-2 5 90.9%, NHy'N
L g 98.4%, NOy-N= H4 91.2%, NO,-N= H4
97.5%7} A7 = 2ot

ol
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