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A Study on the analysis of effluent depending on facilities and the

improvement of treatment process of Wastewater
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Incheon Regional Environmental Technology Development Center”

Abstract

This study was carried out to analyze the treatment status of wastewater from 5 kinds of facilities, which
are plating and surface treatment, chemical, printed circuit board making, food making, and washing facility in
Incheon, and also to find out the way to improve the treatment process of wastewater through field
investigation. the samples of this study were composed of the original wastewater, on processing wastewater,
and treated water, and each samples were collected and analyzed 3 times through the year.

The result of analysis showed that first, the level of COD from plating and surface treatment and chemical
facility were 71mg/ ¢ and 417mg/ ¢, which were much higher than other facilities, and the level of Total nitrogen
from plating and surface treatment facility and the level of ABS from washing facility were both 81.5mg/# and
151 ~12.23mg/ ¢, which were exceed the water quality standard.

Second, all of heavy metal level measured satisfied water quality standard,

Third, the concentrations of chloroform and benzene in vocs were ranged from 8.1 to 167.0xg/ ¢ and 0.2 to
1759ug/ ¢ respectively. and some of samples through the treatment showed low treatment efficiency in VOCs
that the level of VOC; in treated water was even higher than that of VOCs in original wastewater.

Some problems were revealed through field investigation and analysis of samples. they are like these : the
difficulties in treating high level nitrogen, managing the activated sludge process for inconstant wastewater,
controling the ABS in washing facility, uncleanness of facilities, and unpreparedness for chemical accident.

In order to treat high concentration nitrogen and have high efficiency for eliminating nitrogen, using nano
iron powder, denitrification microorganism, and selective ion exchange resin will be good methods. and regular
microorganism seeding and activation can be helpful to managing the activated sludge process, and also UV or
ozone oxidation process in front of activated carbon process will be expected to be efficient way to ABS
treatment.

Regular check for pipe line and valve not to be corroded is needed for cleanness in facility and an adequate

education system against chemical accident also should be made.
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AR R A= GC-MSE ol &3 Purge & Traps AHE-3}o]

s ﬂiﬂi% 2B HKe/ )
= BOD CODwn | CODe SS T-N T-P
A kel/d) 2521 0.042 0.185 0.608 0.297 0.100 0.034
133 (m) 3967 0.066 0.291 0.956 04683 0.157 0.053
ABAHE-HHton/ ) 0.719 0.012 0.053 0173 0.035 0.029 0.010
A A2 K ton/A) 0465 | 774x10° | 0.034 0.112 0.055 0018 | 6:264x10°
Z49(%) 587.72 9.84 4316 141.63 69.27 23.33 792
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T8 edEd 2= pH, COD, SSolv #HFAe 2 =2 - 3454 Az A HAY
1=}
1

Table-2E =344 298d Bl Ad9E Yebd solv, Table-3& =744 9

R SS BOD CODwin CODcy T-N T-P

3t (ng/ £) 446 217.2 567.2 291.2 120.1 22.1
AR T HABAAS, ARAEAE AT R o AT Ae]; (2006
2 xuAy dAeAe |8

A EARA S F 44043 g0l H, 3F AN 2, 4TAME R 12, 5EAII GOl 4267 AR
2] AP el 5% AFEE otk dAY Aule e A 192, A 79, 91EA
101, A2 687142 A AT

9 =5 ¥ ¥uAgY HAHS2 CODE 1007250mg/ 4 2 A=) UnEA <l A

A WAl E 9=9] COD 567mg/ ¢ B.th tha e FFo|dth #H4 vE& 3 A7 AJEE 1725
/Y, 35 A E Hd 3B0E/IE AFAGE HFeEFe] Aolvt A vyt o
Fo] mol A A Aol mMEEY, WEFS AAYEEE HA 20mg/ £ oA Hd 250mg/ ¢
A wMEE I gtk Z2HHd FAAY AE sl e AESHH HgFAel dFHel, Al

Aol GAIg T3k HF 59 olf2 AAh RS AASY] 9% AETSH AHZAE FA

wala glon npmel dx AY WE AFE A% BE AYE 994 st Jow Uw
Wk 28y 20089 195 Ao #jEs]g 7)ol 120mg/ 4 oA 60mg/ 4 2 ZFstgel wel
9y FEALF] S A AUE AT PEIA AYALES AAGE AdFel Flstw
e Ao WAL AFAZ T F A 97 AYAM, BAAN, WS D AH AP @
BE 7] QGBI AANS A% A7 AL F2 ST Ak A A2l gel

A WA Abe, e, o AA, I T o9 foR AYsta o, AxE ZEEHA



3% 20, 4% 12705,

AR 1) M0 5% 426712
AAAE 190 %, TEAE 19272
A2 A E 101714, AAA 2+ A 2] 39714

FEALAGA 29702

2ol se A 2684, ARA A2 3z
A 1010, Fesheh A el e 67) 4
A g 15 £/2 5341%179) ) 350%/2 At 138/2

COD 1007250 mg/L, pH 375
SS 2007300 mg/L, Cu 10 ~20 mg/L

T8 2dER Fe 10 720 mg/L, Cr 10 720 mg/L e =a Al A et
TN 20 250 mg/L, TP 107200 mg/L
N-H 10720 mg/L

i AAA ) (A ) EEDAAA) | (RERAAA

AFARY | B, s | g, sepdA | el sobaAe | Ty DL

=57
w4k 2 48 m/Y 115 m/¥ 69 m/Y 380 m/<Y
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Table-8, Table-99} T}

0.

}2o Cu, Pb, Cd, Mn, Zn, Fe, As, Hg, Cr, Cr'%s ®Aslgon =

<E-8> Ew 8 guAES A Fed w4 A

2z oA 3 H(ng/ )
Cu Pb Cd Mn n Cr Cr+6 | Fe As
T2 9 [ 82 |02 [BAZ] 007 | 054 5862 45 [ 112 | A&
AAA | HFHS | 006 [EHE| BAZ (24|24 036 | 04 | 017 | EH=
=29 99 [1d0] 011 [24&] 002 | 006 [ 15780 173 | 047 | E4=
52| AAB | R | 0M | EHE| EHE | EHE | EHE| 0 |23 007 | EHE
29 | 94 [3190| 593 | B4 567 [ 1769 1793 | 037 | 912 | B4
AAC | W55 | 129 [EAZ[ 242 015 | 040 | 006 |43 363 | B4=
ey | A 1635 | 071 [EHE] 009 [ 069 [69479] 5820 | 1128 | BA=
R A B2 B B §
AAA | BFHS | 005 E%“ 24 E%“ 004 | 008 |27A=| 014 | 242
. . A¢ 271028 [2A=] 002 | 010 [30971] 8164 | 095 | 24=
2 | =4 27 27 B B
#=de | AB | HH5 | 011 %‘j 245 %‘j 007 | 0.4 |E4A=| 017 | 4=
o A5 (4149 385 [ 22Z= 2983269 | 9849 | 074 [62820] &A=
vL.ﬂ 1:]7_] j j
AAC | BHFF | 001 g%“ BAZ| 001 | 04 |E4% 842 223 | 24=

n Cr | Crt6 | Fe

&

405 | 405 | E315]541

Mn
003 | 025 [512.80| 4653 | 493
0.24
0.06

U EEIAEE| 345 | 039 270 15302 019 [1048

CAel$s | 012 | EHE 217 | 020 | &3] 0.29

W | 016 | =HE 5] 005 ] 010 | =45 015

SeaN 82.71 | 0.10 002 | 083 [197.20] 3450 | 1.20

003 | 0.78 |27880| 352 | 0.68

M | | | e | e | | | e

| | Y |
(AN | R | RN | e | e | e | e e
O ¢
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ShelAe | 4324 | 013
5

XS] 046 | 4=

415003 | 606 | 004 | 012
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e | e | | | e | e | |
o [ Y | | Y |
e | s e | e e e e e
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AFAH T e - : - '
ey 015 [#HF|EHE] 001 | 022 031 | 2HE| 015 | #dE| 2dE
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o] 2 ME-5FA]
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SRR AFNEAL AT 2
el Awgel oskw WRRel uAE stu gom 1 thgel AAAY F AA

WFelE Aoz FAE Y on Table-11S 34F A

W Ao, Table-12+ 3HdF AxAIEY] e9=4d 55 YEd Zlojth

<E-11> HFE AZAAY 0B RAS

e ﬂl(TnH/HST)Ek BOD | CODw | CODe | SS TN TP
vzl ) | 0,09 010 | 00 020 004 | 0002 | 0089107

A% () 0.39 042 | 018 084 015 | 0010 | 0377107
AzAHEiond) | 158 167 | o7 071 060 | 0039 | 00w
A o) | 431 18 | 1w 1o 165 | 0105 | 0004

291 6083 | 7412 | 3137 | 3137 | %7 | 1707 | 0067

)
A% Ty, THEEAAE AT 2 L8 el (2006)

<HE-12> 3EE AEAEY edEd T
R S BOD CODwin CODc;r T-N T-P
31t (mg/ ) 470.8 902.8 398.7 1,9749 20.757 0.893

A5 HPAATee, HFUEAL ARF D g ARkl (2006)

A (14 170 4% T2, 5% 1637014

BRI AAAE 40702, TEAL 4702
H e P 121702, AR A9 e e 5704

=o|shetAxe] 30704, e 974

2] & Aol-g 57 &, e 121704
o ststA A 2+ e g 574
w4 Ay 02720 =/ oJul GFAFEH) o 3p0E/d Ht 9=/
COD 3007500mg/L, pH 678 sIAEA Y S 45 BOD 30071,000mg/L
F9 odEH SS 2007300 mg/L, TN 40mg/L ZHAEAEAZEST 45 dE 10me/L,

n-H 10720mg/L ABS 10mg/L




3121 8heke WA @9
S G F 170 golv], 4FA ol 7, 5EA ol 163 ol T, TR WAL
5 AHEAE 7ITo R 02 T208/d AEE wEsta Ao, Table-13% 2t

O1MA] 3}yl WA FE 2] CODE 3007500mg/ £ 0.2 Aae] dukzel §13le] w49 COD:

oF 400mg/ £ 2 H%F FEe|P oM, FALE dong/ ¢ 2A ATA S AN 20ng
/et Tha g Sl

sy pa AF Axde A9 AhARA AL, 24 34 A4, 2T 2 Behsd
AZA, SEokE MSAMANA A% BARR gor], 53 Fehad 4 A WS

A5 Aaek dmo]l BAskE AR E vk 8 29=22 COD, SS, FEA(HEAIAL ]

<E-14> U sPEEAERY dHenE 2 A
. A A 7 B AAC
= (RA = 2]) (A4 2]) (A4A A 2))
s &2, s}shy, &g, 3}, &g, 3},
A 2 B A 2] R LR
gk 2 5 m/Y 205 m/¥ 175 m/Y
HA 85 70 m/Y 40 m/Y 20 m/¥
o 6 olma pH, COD, BOD, pH, COD, BOD, pH, COD, BOD,
T O E =
SS, N-H(%) SS, N-H(3) SS, N-H(3), ABS
A JA HemEe AEAZTA T AFAA, 95, B8 9 AAGAA-AANA H47F 2
Asglon, BAFFE sk 2 B4, FERE A PR, 7], A & dRse A

0% zAHY
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< pH, COD, BOD, SS, &7, A& A |t}

N
)
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Hgo] FA4L dukagERo R COD, SS, N-H, Td4, &<, NH3-N, NOs-N, CN, Phenol, &
A% AF= Table-15, Table-16 Fig-2, Fig-33% Zom, COD % SS¢| Hza&2> C HA9

A% gHon AHw o, A% eg¥Est T A B GAN A5t HRF 5
=

= A g Emy/l)
T
COD SS N-H | T-N T-P |[NOs-N| CN | Phenol
siekel | 9 904 4 1.1 31.6 0.4 057 | EdE | EdE
AAA | UHF | 190 22 09 376 0.1 003 | E4& | BHE
= | gskd | 4 1246 153 1174 | 1062 3.1 103 | 002 | 080
HAsA3 4B | B | 551 19 1.0 65.9 10 006 | =4&| 029
ekl | 9 251 81 256 44 0.3 004 | E4E | BHE
AAC | BFT 18 5 1.7 34 0.1 021 | 2d= | E4=
ekl | 9 1325 234 34 53.0 2.1 004 | E4&]| 030
AAA | WHT 89 0 14 36.2 0.2 003 | E4% | Bd=
22 | 3Ee | 9 1066 3% 38 79.0 24 003 | 001 | 095
HEAn| 9AB | WHS | 24 324 09 285 16 001 | =4%&| 017
stekel | 9 535 166 36.0 5.1 0.4 011 | &= | Bl
JAC | WH 25 44 25 144 0.1 002 | E4E | EHE
ekl | 9 79 130 467.0 379 16 027 | 4% | BHE
AAA | WEr 76 9.2 19 327 0.0 003 | B | Bl
32| EEe | 9 602 9N 437 294 15 003 | E4&| 070
HEAdn| 9AB | WHS | 417 48 110.0 51.8 2.0 002 | 4= 018
shehl | d 334 87 515 6.2 0.4 068 | 2H= | E4=
AAC | FHT 19 1 16 2.8 0.0 001 | 4% | EHE




1600.0

sc(mg/g)

1400.0 r

1200.0 [

1000.0 [

800.0 [

600.0 [

400.0 [

200.0

120.0

100.0

sc(mg/e)

29 2 38ty ¥4 COD #A 4w a9 3 3
<F-16> 3}ty TAE w4 duk I 2
aw v g Eng/e)
COD| SS |N-H| T-N | T-P |NH;N [NO;--N| CN | Phenol
A5 79 | 130 |4670| 379 | 16 | 467 | 027 | EAE | EAE
eS| 603 | 78 - | 468 | 13 - 014 | BHE | EHE
sfekel | FUAYSF | 34 | 20 - | 301 | 02 - 022 | EHE | EHE
JAA | FeALF | 4921 | 2 - 336 | 00 - 014 | =4% | EHE
RIS 429 | 6 - | 335 | 00 - 013 | EHE | EHE
W % |9 | 19 | 327 | 00 | 731 | 003 |EAE | EA=
A5 602 | 90 | 437 | 204 | 15 | 58 | 003 |EH=]| 070
~ wReAeEE | 503 | 32 - | 438 | 09 - 005 |EHZE| 074
Hedq — -
ekl | TeAES | 568 | 3l - | 497 | 18 - 012 | EH=| 104
HAB | exAs: | 451 | 38 - 40.7 04 - 004 | E4=]| 085
7RIS | 430 | 39 - | 380 | 03 - 004 | EAZ| 054
W 417 | 48 |1100| 518 | 20 | 634 | 002 |EH=]| 018
A5 3% | & | 515 62 04 | 574 | 068 | B4 | 24=
shakel | F-AHE S | 419 | 5l - 74 | 03 - 000 |E3F | EHE
HAC | A=A | 20 | 1 - 20 | 00 - 026 |E4E | EHE
P 19 | 1 | 16| 28 | 00 | 761 | 001 | &A% 24
$FE Ax 59 Y87 e 4 {715 f71EwE Hol Agdte dEe dAg o A
E5tA A7t Bagely, AAAHE s AF gFEEo] AESH AHE stz vk 1y
U st dedo] A A dsAd G 27342t EwEhy] wE o AESHA



F= Aol " B A9 4 AglAlgte] 273A1Fe 2 Fo}
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<3E-20> WHEA] B 7VeE A Al A ] S A ekl

P SS BOD CODwn CODc: T-N T-P

Bt (ng/ 2) 2740 487 209.1 9.1 41.06 3.318

AR FYBABLL, AFNEAL ARF D 0GR A9, (2000

Z 804t Folm 32 A H 8, 4FAAF 18, 5EAIYG o] 54 AR TE o H|Ete] Tt
7 & Holth dHl9 A= AAAE 27, FEAE 20, A= 14, EFAE 194z
Table-213} 7+o] ZALE At}

<E-21> AR | RARY A5

AR ) 30 3& /M4y, 4F 18704, 5& 5474

A A 270 %, 52 20704
A2 AerA T 14702, AA A+ EA 2] T4
TEAY+EAE 12704

=St A e U, e A 2704
Aee AEA Y 14704, Aol 1h4
= stetA A e+ gl e e 19704

g LG 1750 =/4 GFA) ol 2505/ Hit 495/

COD 1007250 mg/L, pH 35
SS 2007300 mg/L, Cu 10 ~20 mg/L
T8 0dEA Fe 10 20 mg/L, Cr 10 ~20 mg/L o = Ao A AYsH
Pb 10720 mg/L, TN 20 ~50
n-H 10720 mg/L

AMAS 27| A2 HAHG] CODE 1007250mg/ ¢ = 7=ro] AnkAl 3] = 7]
A=) COD oF 209 mg/ ¢ oF WSyt ol e Cu, Fe, Pb, Crisol 10720mg/ ¢ T = Ao

522 COD, SS, ##F, Cu, Fe, Cr 522 e



3.1.32 Wi A3 =r1aq HaAle A
g Az =7 dAe dAeuEd 2 cd=duEEds VIeer AAE M) A B
T AAAYE 9o Table-229F #th.

<#E-22> o A=A AeuE 2 A

A A 4 B AAC D
(RFA A 2) (ZHA A1 2) (A=) (ZHA| A 21)

MeAy | =, SebAAY | 2, segAe | =l debdAy | 2, dedAY

H Ay 509 m/¥ 407 m'/4d 350 m/4d 545 m/4
A=A 25 H 1,440 m/<d 450 m'/4d 400 m'/4d 748 m'/d
pH, COD, BOD, pH, COD, SS, pH, COD, SS, pH, COD, SS,
T8 29EZ SS, N-H(33), N-H(33), Ni, Cu, CN, N-H(33), Cuy, N-H(33), Zn, Cu,
Cu, T-N T-N, HCl, Mn Pb, T-N CN, Ni, T-N

oA HF7F BAENT T8 29EHS pH, COD, BOD, SS, #F7, Cu, 844 Folth
Fo Aele B Aew Agstn gon], BgASE 124 WeE U pHEYEE A
A ed W A4 F PREE Row 2AHn
B giAlel MsulEsde EuAe L w3, A4, ARTA, A Asks - AN Ao
ol 71

ot} el Aef
2 A oy &

C @Al A5 L BA, EFAMAA A5 BgRE Row
2AE oM, AR AL D EFAMA WHE A LB AgA s A
0w zAHAt. F8 eAEAL pl, COD, SS, 47, Cu, Pb, 42 % ojt}. s42] Azl
= omesets Aew Ageta gom, wANSE Cr #9% 2 pH 24%, P4, ON 45
22 AA ¢4 2 A4 F PFRHE Qo 2AH,

D A9 AFMETHL £A R AAUANY, 94, EIALNA A5 BYsE Aow
ZAE A 2 S P9EALe pH, COD, SS, ##, Zn, Cu, CN, Ni, 42 5 o]t} 759 A
gt Beaed v A8sn Qon, wANFE 124 pHEYE L 123 AgEE AA
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A

<H-27> HFEHTAE) AxAde ed=d Faldd

Agola F = Z (/A S H=dHKe/ D)
) BOD | CODw» | CODe: | SS T-N T-P
o (2gke)/) 322 344 2.40 12.18 2.83 0.290 0.062
A% (m) 14.82 158 | 1103 | 5605 | 1301 | 1337 0.287
AEARE-Hton/ ) 10.99 1172 | 817 4153 964 0.991 0.213
AEA A ton/D) 741 790 | 551 2301 6.50 0.663 0.144
FHA03) 114482 | 122143 | 85163 | 432851 | 1,00490 | 103232 | 22201

AR FYUBAANY, AFNEBAL ARF D 0 A9, 2006)

A
Kiass SS BOD CODhin CODcr T-N T-P
Bt (ng/ ) 967.5 1,298.5 1,026.8 3,000.4 106.977 19.698

AR SRR, AR AR 2 ogve 49, (200

HFEAIG S AR T2 T 249 R 1, 2, 3 TARAAE Ol &4 1, 55 Aol 1871

a2 AT AR oz AAAL 1, FeAe 2, fA5AL 9, AAA L AGgA L=

AHA AF TAFFe] CODE 50075,000mg/ ¢ 2 5ol wel #Ax7p a4 vehgon Fdrs
307300mg/ £ = CODS} v} 1A 2 Abdd 15, A1E9] E7d| we) 098 d Hxo] xfolzp =4 1}
B}y o Table-299} 2t}
<E-20> AEY #3

AFAgS () 24

AAAY 114, E2 ] 2704
e 2 9704, AA A G+ A 2 2704
=3 A Y la, A=shaAld 12704

e Y 9704, A= sHA A 9 e A g 2704

da B 1750 =/4 GFAA)

BOD 50075,000 mg/L, COD 50075,000 mg/L

) pH 678, SS 20071,200 mg/L

n-H 107300 mg/L, TN 307300 mg/L,
TP 10750 mg/L

15 V&, 2% 1A
3% VN, 4% 374, 5F 18714

A

o 2,000/
Bt 360E/4
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<E-30> tid A deniE 3 A

b= AA A A4 B AAC
- (A= 2]) (A A7) (A A7)
AFAy | 22, ated, AssH A | &, dehd, et | B, 35, AEeHE A
w4k 7B m/e 2,000 m/¥ 923 m/<d
44259 9% m/d 2100 m/< 1800 m/2
o 6ol e pH, COD, BOD, SS, pH, COD, BOD, SS,
F2929E4 | pH COD, SS, N-H(%) NH(E) NTI(E)

ZA3}i= Table-31, Table-32, Fig-5¢} 7t}
<HE-31> AFE A A FE w4 A
= A 3 H(mg/l)
T

COD SS N-H T-N T-P NOs-N | CN Phenol
A5 97 124 19 1.0 2.1 0.1 076 | E4A= | 4=
AAA | T 40 4 1.7 1.8 0.05 100 | 4% | 4=
=z | AEY| 95 1289 340 2.7 57.8 55 088 | 4= | 2H=
Hedy| JAB | W 70 35 15 79 0.2 078 | E4= | E4=
AEA| 9 4990 456 2.1 494 115 046 | EH= | 24H=
AAC | W7 48 49 1.0 172 16 002 | EA= | E4=
AEA| 97 183 30 0.9 3.0 0.4 - EHE | EHE
AAA | T 25 10 14 15 0.00 104 | 545 | 4=
27 (s 97 1609 634 3.7 67.8 85 006 | E4A=| E4=
HAa7 | JAB | WiT 51 16 14 149 0.04 020 | EH= | 2=
AEA| 4 965 314 2.8 50.9 11.18 002 | EH=E | 24
AAC | BT 34 14 2.0 6.6 0.70 EHE | EdE | EHE
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