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The reduction of organic loading in waste water is the one of the chief purposes of waste water treatment
processes. In this study, we measured the movement of organic matter continuously during the treatment pro-
cess and monitored its concentration by using online TOC analyzer. Using this method, we attempted to eval-
uate the effectiveness organic matter management using with a online TOC analyzer. We also attempted to
develop waste water treatment monitoring technology. Wastewater treatment plants that processed waste from
basic petrochemical compound manufacturing facilities using chemical and biological treatments, that resulted
in acidic or alkaline waste waters were investigated. Two kinds of inlet waters and one kind of mixing water
were studied to monitor the movement of organic matter. Waste water influx and settling tank, aeration tank,
and filter were used to monitor three kinds of water remotely. Laboratory and online measurement results were
compared periodically to verify the reliability of the test results. After real-time monitoring, the movement of
organic materials in inlet water and the impact of organic matter on loading changes were verified during the
waste water treatment process. This monitoring was carried out twice over six weeks. The first attempt focused
on quality control and adjustment of the measurement conditions and the second one focused on the actual
monitoring. Due to insufficient pH control due to the influx of unknown alkaline samples, abnormal results
were estimated in the first attempt, and reliable results were only obtained in the second attempt. More than
10 times the expected amount of abnormal results were obtained ; these can be attributed to high wastewater
tank cleaning and process work. In conclusion, we were able to determine the effectiveness of real-time mon-
itoring of organic matter movement in waste water treatment plants and suggest improvements for long term
monitoring and automatic treatment of waste water.

Key words: Industrial wastewater, monitoring, correlation, TOC, COD, TMS

1. M = 7Vesi ot atjjel Wt we} s f71Ede)
THe A o] FVHEATH
7152 FEogsle] %102 AT Qo] 2%t Fe] & §718kA(TOC, Total organic car-

AHQ) ) AL BEH olrh A Ale] wEsh o) T A 20009H) 2 71E] BOD, COD
: el ABSLoE Balsk B FAe] Faels] AYS Q43 CODyel T
7se A¥alY Bdolglons BODE §¢ w7k o CODg, 359 i 478 AsharReoltt,

"To whom correspondence should be addressed.
Tel: 82-61-240-5374, Fax: 82-61-240-5380, E-mail: coffee5@korea.kr



ey ZAell= CODell Hial Elgle] 753k 24 =
T, ¥4 Aol ejeg Qg A =
TOE WS W] Fepglon B A
Aol ol Huje] AP t=A] Ql=e] 7
© 19609t H f7]1edE4 AEE 913 TOC A+
7F e AgEo] gl ek S71E 2 H
7VIEeRE TOCE ‘:°‘3}‘7 H wjEs1871E FEL
2 Ashs 5 o WHoA &g Fol ok
22 v %ﬂh TR e WY 353
Ak Ao st A el fr1EE A
44, #47ee B, f71ed 3 Ze
o] wt TOCY| F8/d0] E& Fobx I T3k &
3] Q= o). 2 A7} 20169 195E CODy,
Hiete® TOC 52 44 2 e skl =
A AE 71l =48I, 202197 = Eed
FgaelAle] TOCE £71% <X BODE thild +
£ AR Wyshe 43S i‘r% %70 Folr}?
oI5} o] felifele] 334
o] mpEg] wet & T&ﬂﬂ—i—% 24387] 9
oH 79 U= f9l=Ele ﬂﬁﬂzf\]é W 9 s
Z*}‘”X} HiEre] 71E f71E A%<l CODeF TOC &
o] . Aol v R frlskE
ataL Sl AdEge] dFel wE wiEs 8
gt o] Fad AR ueHtY dA) s
A, HFSEA YA, HilE AR W
7&1& /él/\]ﬂ- A - 7(4740}.0:] )‘7(1003/\].1 o
GF A2 A, AR FEEES Y -
ate] A NS st WiEed s
s}t slz]do|a A=Al viEFaa A
511 FRAJAAZAANA (TMS, Tele-Monitoring System
g Folh.b

FETMSE Adels d2AIAl 7hdE 213 g
A2 S 918l 20044 S TMS BE]AS
YT A AR £, B % PAE

o w2 ox ni 2

I~

s 0)1'

o

e

of

%:{m"

Ol
E%Hj,_
T I T -

° Jo

m o

e

il ol ol

o > il
oy 2 \ﬁl

e

2 9% FATMS WANEE PHaOm, F44F
=47171€ ©]43 pH, BOD %= COD, SS 59 4
AYE, fUS Agtow SYu B, FANES

g71eol dAeAgd R 54 2 S4717 A

2o web Aoz 2 oS WEt glou A
F7HA] HlEAEES O R TOCE a4l 483 &
A AARE 20099 SR gellA] sk “TOC
AFs5A717] 94 ARAK 2 AR FEAEEA
7171 48 58 CODSF TOC HBATFS AR AL

ol g3t Adulg fr 1B st 255

A7} st

£ Aves Seve A9 sl A5uiEAd o

EEE REE L ENEER P )
&) f71E wEEAS AR AT oA
S 2402 TOC AEAE2A ] NS ZA
H TOC dA&EAE=H7]1E o] 83 ARdul 715 &
o A% 484 W, o8 wEos WS 3
AESNA, $2AE) AQs Wore wlE=A} sk

2. M= ¥ Wy
2.1. ZAICHA

AN 20 FREEAEIOY HF 5 71318t
2 AxY woks AL, Aasie 71xseHE
AZA A ] HFHTAAEE e R sk 71
shebEd Az A ARseH 71x2815kE AlxA
A, AEEiRtE AZAA, AAFA 2 UFsE Az

A, 718 7120771815 AlRAA, 71iu7]§3‘rﬂ%}‘
AZAA T T WEAES 7K JE0E EREh

A AALe Aepde U °]XI‘6P 1987d F24¢

FAR T8 ARES SERE, FehE, 7RA|, ol =gt

ot} AA= @X]‘— AR PR 19 H5E o)
700~2,000 m® PR A2%F AlIAelH, wiEs87)E
7F Aoz FEEH. He A e AESSHE A
g F71)e =83 A= dr], 7 dE, A
FEE)E Hasie] AEg & Ao s Ay st
™ #ulEEe 19 1,907 mPott.

HEA e do® folse 3T 7HA AxREA
(Dioctyl Phthalate produce, DOP-6004)z} o}= &4l A
Z87d (Acrylic acid produce, WWIS-6006)°l14] 2R =]
=, 7FeA] A '6‘@8 SERES} FrEito] of| 2F|

= urgste] AFES WE W F AN 2ol vl v
59 9east §A1%4 5 U DOP} E9E A
7F AFAR GO E Y. oY AXFHE 22
Belsh WAk wgste] AR olmPAL Bl g
sl AFL AzsiH BANY F BN Be A4
= WET 2254 AR WA AAS 98 =
Sejue] AEe §57F AR WAHe] AeHe

oz g€

AT 718 EEY3 TOCASAES
WY 4§ Fee 2P 98 A5 7Y 395 3
N, 4 22 A B, A% RS VI A9 A

At ZARHL Table 17} Fig. 191 YeRHSIT

5574719

1o

R



256 oe8 - A

Table 1. The current situation of sampling sites

SR

B A - olge

No. Samples Sampling sites Reference
A-1 WWIS - 6006 Acrylic acid produce
A-2 DOP - 6004 Dioctyl Phthalate produce Treatment water
A-3 Reservior Conflux tank out
A4 Effluent Settling tank out
A-5 DAF out Dissolved-air flotation tank Process water
A-6 Filter out Fiber filters tank out
A-7 Final effluent Final reservior Effluent

WWIS, DOP i

(31m*/h) — > sepgrllator —| Reservoir

EPA Wastewater ol
m*/h) ’ separator —>
Fiber filter DAF < Settling Asration
tank ¢ tank
Final
water tank Effluent

Fig. 1. Wastewater treatment process chart and sampling sites (WWIS: Acrylic acid produce, DOP: Dioctyl Phthalate

produce, DAF: Dissolved-air flotation tank).
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Table 2. Analysis equipment by items
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Item Method Equipment Note
TOC NPOC SHIMADZU, TOC-V CPH, Japan Laboratory
NPOC SHIMADZU, TOC-4200, Japan Field
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Table 3. Recovery rate of organic compounds TOC in Lab (Unit: mg/L)

Organic compounds Glucose Glutamic acid Glucose- Potassium hydrogenphthalate
Samples (CeH1504) (C4HgNOg) Glutamic acid (CgH;0,K)
TOCt 37.5 50.0 60.5 10.0
Avg. Recovery 36.4 48.3 58.5 10.0
Std. dew. 0.041 0.114 0.086 0.063
Precision (%) 0.1 0.2 0.1 0.6
Accuracy (%) 97.0 96.5 96.8 100.0

TOCt: Theoretical total organic carbon
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Table 4. Laboratory intercomparison in Samples (Unit: mg/L)

Items

Accuracy rate(%)

Samples J-Lab Avg. J-Lab Std. dew. D-Lab (Lab-D / Lab.J)
A-1 20.5~99.1 0.14~0.31 22.9~134.8 100.6~136.1
A-2 1,397~1,982 4.16~103.9 1,751~2,081 105.0~125.3
A-3 298.2~441.3 1.27~5.56 264.1~382.7 82.7~89.6
A-4 8.8~11.9 0.07~0.49 7.1~11.6 75.6~109.3
A-5 7.3~94 0.06~0.11 6.1~8.7 79.4~93.1
A-6 7.3~9.8 0.06~0.22 6.5~9.2 84.8~93.1
A-7 5.8~7.3 0.10~0.36 5.0~8.3 80.3~118.2

Table 5. Lab - online TOC intercomparison in Samples (Unit: mg/L)

Samples Ttems Online TOC Avg. Online TOC Std. dew. Cczrﬁcaint_rag;(;ﬁleg)ap Accuracy rate (%)
A-1 37.3~210.4 1.16~28.9 - 2.8~1114 94.6~212.5
A-2 1,764~6,258 5.66~558.2 262~2,064 117.5~161.6
A-3 242.5~929.9 3.25~62.4 - 46.0~134.0 81.3~116.8
A-4 9.7~40.6 0.33~1.51 - 04~6.2 99.0~147.9
A-5 6.7~36.9 0.12~1.41 - 3.0~24 91.3~127.2
A-6 7.1~-36.5 0.23~1.57 - 21-35 94.5~135.6
A-7 5.4~13.9 0.11~0.93 - 1.0~2.1 84.5~124.0
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Fig. 3. DOP TOC has a great effect on the concentration of reservoir TOC.
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Fig. 4. 2nd period online TOC flow in stepwise wastewater treatment process.
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Fig. 5. Monitoring organic matter change in wastewater treatment process.
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Table 6. Lab - online TOC Emission standard rate in Treatment water

Ttems Lab-online Error rate (%) Lab-online Error rate (%) Lab-online Error rate (%)
Samples = | on - Lab | /(Lab*2) = | on -Lab | /(Lab*3) = | on - Lab | /(Lab*5)
A-4 1~24 0~16 0~10
A-5 4~14 3~9 2~5
A-6 2~18 1~12 1~7
A-7 1~12 1~~8 0~5
(Lab * 5 = Emission standard)
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