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ABSTRACT

The lab-scale biological A»O system was applied from treating piggery wastewater highly polluted
organic material which nitrogen and phosphorous are much contained relatively in conversion
with other wastewater. The objective of this study was to investigate the effect of variance parame-
ters on the treatability of this system according to operation conditions. An obtained experimental
data were analysed by using principal component analysis (PCA) method. The resuits are summa-
rized as follows :

1. From Varimax rotated factor loading in raw wastewater, variance of factor 1 was 36.8% and
cumulative percentage of variance from factor 1 to factor 4 was 81.5% and of these was
related to BOD, TKN and BOD loading.

2. In anaerobic process, variance of factor 1 was 33.5% and cumulative percentage of variance
from factor 1 to factor 4 was 81.8% and of these was related to PO,-P, BOD, DO and Tempera-
ture.

3. In anoxic process, variance of factor 1 was 30.1% and cumulative percentage of variance
from factor 1 to factor 4 was 84.3% and of these was related to pH, DO, TKN and temperature.

4. In aerobic process, variance of factor 1 was 43.8% and cumulative percentage of variance
from factor 1 to factor 4 was 81.5% and of these was highly related to DO. PO,-P and BOD.

5. It was better to be operated below 0.30 kg/kg-day F/M ratio to keep over 90% of BOD
and SS, 80% of TKN, and 60% of PO,-P in treatment efficiencies.

6. Treatment efficiencies was over 93% of BOD and SS, 81% of TKN and 60% of PO;-P at
over 20C, respectively.

Keywords : Treatability, A,O, Pricipal, Component, Analysis
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Fig. 1. Schematic flow diagram of Lab-scale A,O sys-
tem.

2 PRSI, oFEE BT skt shobd Aely
e A Se] FAEL vlge] el B, ofFell
ojgh AR EeiAle] gl FolRche FAE
7hAfan olef sl el Al AEEA A 1A A el
AT ATH s Adasiel A el
g whel ol=a oleht? Teiih 4B
Heym 2 0&‘3*3, 3ol A& 5 obA7tA]

s Aslol & we A7} ot sle HAeIth
el sl A1E ig el o
A Mg ¢ gde Zlehts FHoeg A4
7182 A7 &o] Splar sheha A4
H] 5o olofre]r]e) whAlzke] ow A
iMl e ol gk 7o ® oteAl MEEHH
2T AL A A0 SRS A sted e S
Al TF5e 1‘3_61‘/';1640 /\M]z;}J_
= K 4;(}_.5_0] E%Zlod
= el W g7k AF BHAE
gl pgols, FARA ) EAel 4o
o o]&¥u glis FAH-HAI(PCA, Principle

A lgstel YA} %

vl

o oX,
ol
'E -

b

|
ol

o R
gl
iy

ﬂO

2o w2
o
o
N
:F

ol
=
|

o
N
-

nalysis)< Y
N e
% 2 rpshalct’

o “6‘JL

1. MEEX

Aol ARE-E AgAEe] AR Fig 1o v
el glo). A4 371 '1‘/&—1——1—‘ e ZiP
Az EM gloo, AR&g AWEE S5mme F

& o) &3t A zkstArt 7t wbgF ]
2 °i7]4 251 TAb4 2 301, 7% 401
2z Az 2510000}
2z 2o -fﬂg{ x] 9] 9bxE3lo] o] Fo 2| E B
| 218}e] 37|z} F-AbaFoly 7 AR 2H7)
2 Axske) 100~200 rpme ® wulkakelch gk

EE
ras
Eu

o

Zr)2E weRade B A5l AR
Y|ahz ) RE ol gated 2i/mins] T71HE
Foo] AAE FEML % #A5ES seich

o}-J go 4N

2. Ayary
*—moﬂﬂ o] &g FEAHT K& F7lE F3t
S 2487 ¢ste] YHFE FEER 343
FNEFEE 24T Fd A=Y Z(Cole-Parmer
Co., MK-7562)8 ]85} 24//day2] o2 o
:1*_24 o7 %o]g],o:h;}
e «l Qwiﬁ"“«l %%h TAabrEE, FA
Zoﬂ A F )X 9] AR YRR W47
T AR °'°:l S22 2 141746}31 2] A 25 2]
MLSS % & 3500~4000 mg/l/7} &l =& FA A Z o).
1992 BODEE w#H3H= 190~780 mg/i&]
Weolell 4 wWsta|zlon], nibulge] WHils oF
22 2 HkEE]ER) 200%, WY -=30)8()E 125%
2 alglon, $47)7F Fate] &% 9 pHe =4S

57 ehakeh.

3. AlEzE R EAUY
£ AdelA Falae AEAHe o= AHE
gden Aejg g 7 FAL AaHHe F 234
ezl Adzpol] shFell 2~334 qofw AHFH st
“*“li«l AL FA skt shedch
Aupge g #74e Ty
(-’F%ﬂ_‘%o) "l Standard Method!Vel] whe} B2}

4. M2ldel Hotay

Aol g Heide Frtstaal, sAds
o= pH, DO, &%, BOD¥ %, TKN¥ %, PO-P¥
%, SSEmet e 3 AR F/ME], BOD
fH5eheg 7R dysigla, BOD AR
&, POP AAag 3l SS AAase] A4
Hrkshe 09 W gheted 3 130 W E A

rlo
o

8 —\r‘i'*#(factor analysis)®] =4
7ke] A Y-S M ele] FEA
EAES BAA feldel sde HE 7}!-1"-4 A2
W ()2 Hygste] o] AXE ¥ 583
o2 Fodly] g V|2EARA LR o)&3linh
Mg alel 5 dA37] Asted af-#(eigen
value) 1.0 o]+ A ato] sl on] Mzt
8o EAH Aeli SPSST EAZZIRL o|f
sladct, of7|A R AdFeE S5 g4l B4t

oL
(ot
n

Korean Journal of Environmental Health Society, Vol 18(2)



Treatability Evaluation of A,0 System by Using Principal Component Analysis 69
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Fig. 2. Flow chart of principal component analysis.
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Table 1. Varimax rotated factor loading in raw wastewater

Variable Factor 1 Factor 2 Factor 3 Factor 4 Communality
BOD (mg/D) 93070 30077 —.12215 .01945 97197
TKN (mg/l) 86525 07873 .36866 10878 90259
PO,-P (mg/D) 05765 88836 —.05336 -~ .06542 79964
pH (—) —.29366 - .46028 —.24814 26326 42897
DO (mg/l) —.02591 06000 11736 91075 84752
Terap. (C) —.22187 —.86097 —.36423 —.01226 90619
BOD loading A 69471 57978 —.28414 —.04914 .90200
Eigenvalue 478101 2.86884 1.74216 1.19849

Pct. Var. (%) 36.8 22.1 134 9.2
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Table 2. Varimax rotated factor loading

Bok Hyun Kim e al

in anaerobic process

Variable Factor 1 Factor 2 Factor 3 Factor 4 Communality
BOD (mg/]) 92777 —.08233 —.04268 .09877 95954
TKN (mg/l) 22536 39479 33321 —.74593 87409
PO,-P (mg/l) .85339 13300 —.11167 —.05106 76105
pH (—) —.11614 .76264 —.09298 13216 62123
DO (mg/D) —.59414 - 28478 19814 —.50318 72655
Temp. (C) —.92777 —.08233 —.04268 9877 87912
F/M ratio A 53520 77624 —.05233 -.00030 .89200
Eigenvalue 3.68196 2.53239 1.64097 1.13852

Pct.Var. (%) 335 23.0 149 10.2

Cum. Pct. (%) 33.5 56.5 71.4 81.8

A : kgBOD/kgMLSS/day.
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Table 3. Varimax rotated factor loading in anoxic process

Variable Factor 1 Factor 2 Factor 3 Factor 4 Communality
BOD (mg/l) 27191 09407 —.21659 83137 .82087
TKN (mg/D) .15262 91796 05765 8228 .87604
PO,-P (mg/l) .33700 —.20690 - 85687 -.10186 .90098
pH (—) 67402 45400 31733 —.17278 .79098
DO (mg/l) 68018 -.36762 06243 —.21584 64827
Temp. (C) — 41871 775251 31574 09561 85042
F/M ratio A 90335 —.03544 —.30230 06478 91288
Eigenvalue 3.31206 2.51379 1.81970 1.62445
Pct.Var. (%) 30.1 229 16.5 14.8
Cum. Pct. (%) 30.1 53.0 69.5 84.3
A : kgBOD/kgMLSS/day.
Table 4. Varimax rotated factor loading in aerobic process
Variable Factor 1 Factor 2 Factor 3 Factor 4 Communality
BOD (mg/D) — 68098 51267 .18925 —.14202 78255
TKN (mg/l) —.20136 22855 92565 —.5430 95256
PO,-P (mg/l) —.80272 24964 —.37118 —.21212 88946
pH (—) —.06224 68777 37409 44086 81120
DO (mg/l) .76459 —.43458 —.10838 —.08019 79163
Temp. (C) 42713 —.27381 .81253 09515 92667
F/M ratio A —.41913 .83705 -.19402 —.06405 91800
Eigenvalue 481282 2.27408 1.24401 1.06034
Pct.Var. (%) 43.8 20.7 11.3 9.6
Cum. Pct. (%) 438 64.4 75.7 854
A : kgBOD/kgMLSS/day.
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