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Treatment Unit Process

Suspended Solid | Screening, Settling or Flotation with / without
Coagulation, Filtration

Colour Settling or Flotation with Coagulation Adsorption by
Activated Carbon, Oxydation or Reduction

Odour Aeration, Adsorption by Activated Carbon, Oxyda-
tion or Reduction

BOD Biological Treatment, Adsorption by Activated
Carbon

COD Settling or Flotation with Coagulation Biological
Treatment, Oxydation, Adsorption by Activated
Carbon

oil Adsorption, Filtration, Biological Treatment, Flota-
tion

Heavy Metals |pH Adjustment followed by Coagulation and Set-
tling, Adsorption by Resin, Oxydation or Reduction

7389 19%4. 11




E 9-9 49815 35| T2 4 B2 He 54

Facilies Proceas Productm : Wastewater(Figures are indicated with ppm except Qty and pH Value)). -
m m?/t:; V:e BODs | CODw, | SS | Oil | Phenol Others Note
3,701 8 300 400 50| 30 20 Na,S 8% | Wastewater
Ethylene 500,000f  100{ 13~14| 10,000| - 15,000 100 300 NaSH 3% | Waste soda
Ammonia Braun 330,000) 920 9.5 50 5
Methyl Aicohol 100, 000 60| 7 1,500 001 100 1
Vinylchloride Monomer | Oxychlorination 150,000 750 6 00| 100 Stripped water
Polyvinylchloride 75,000 750 6 20~70 0 2
Low Density Polyethylene 70,0001 1,400 7.4 10 5 5 2
High Density Polyethylene | Ziegler 5,000 w0 7.5 60| 1,150 10
Styrene Monomer 100, 000 20 7 150 40| 5 2
Ethylene Oxide 60,000 15 7 3,100 3,000f 100| .1
Ethylene Glycol 50,000 1,750 7 70 | 4 1
Acetaldehyde Wacker 100,000 480f 7 1,200 80| 100 2 Neutralized water
Ethyl Alcohol 50,000 1,000 1 150 50 3 1
Ethylene-Propylene 4,50 7 100 50| 100] 5 Oil separated water
DienecopolymeEPDM)
Octanol Oxosynthesis 40,000( 500 0 280{ 1,40, 40{ 10 01l separated water
Acetic Aad 70,000 0 3 1,000
Vinyl Acetate Monomer 100,000 100 6 400
Propylene Oxide 50,000/ 500} 7~8 50,000] 100f 1
' 1,000 6 13,50] 50| 15 CN 30| From AN stripper
Actylonitrile 75,000] 1,000[ 6.5 16,000 50 CN 600| From Ammonium Sul-
fate Recovery
Cumene, Phenol, Acetone CU 140,00
PHE. 100,000{ 1,90 5~6 190 30| 7 2
ACE. 60,000
Methylmethacrylate 55,000 1,200 2 % 5 CN %
Isoprene 25,000 500 8 400 30
Terephthalic Acid 30,000 20| 1 7,000 3,700 200 3
Phthalic Anhydride Oxoxylene 30,000 60 7 2,200 100 1
Alkylbenzene 25,000 180 5~9 420 250 0| 25
SBR, NBR 100,000{ 5,000( 6~7.5 280 2100 140 30 )
Polybutadiene 50,000 3,50| 6.5 & 50 8 10 Supematant of settling
Emulsion
ABS Resin Polymerization 50,000 1,000 7.5§ 2,000 2,000{ 1,500| 50 Neutralized water
E 9-10 77| EF0ll W2 ThoD, COD, BOD
Formic acid HCOOH 0. 348 0.343 |} 98.7 0.049 14(16) 0.24 68
Acetic acid CH;COOH 117.80 1.070 1.010 | 4.7 0.074 709 0.76 7
Propionic acid CH3CH:COOH 140.80 1.510 1.460 | 96.7 0.130 8(10) 1.22 81
Butylic acid CH5(CH2),COOH 163.50 | 180 | 178 |[97.8| 0079 | 4(6)| ~ |-
Valeric acid CHx(CH,):COOH 187.00 2.040 1.900 | 93.1 0.079 4 (5) - -
Stearic acid CHy(CHznsCOOH 23800 | 29% | 2700 }%2]| 0 0] - |-

#3822 19%. 11



~ - o BP. | ™MOD | cCOD(Cr) COD(Mn)
ke tc) | (grg) | (arg) | (%) | (g/9) | (%) ;
Isobutylic acid | (CHs)CHCOOH 154,50 | 1.820 | 1760 | 96.7 | 0.120 7(8)| 103 | 57
Iso-valeric acid | (CHsCHCH,COOH 176.50 | 2.040 | 1900 |93.1] 0.08 4 (6) - -
Lactic acid CH;CH(OH)COOH - 1070 | 0.937 | 8.6 0.420 40 - -
Malic acid HOOC - CH,CH(OH)COOH - 0.716 | 0.684 | 95.5| 0.550 77 - -
Tartaric acid [CH(OH)COOH]; - 0.533 0.519 | 97.4| 0.4% 93 - -
Citaric acid COOH * CH, - C(OH)COOH-CH; - COOH - 0.686 | 0.543 |79.2| 0.400 60 - -
Form aldehyde  |HCHO —21.00 | 1070 | 0.499 -l 01% |- 0.3 | -
(0.813) | 76 0.46 43 0.38 | 36)
Acetaldehyde CH;CHO 20,20 | 1820 | L05 |[57.8} 0.19 10 0.80 | 4
Acetone CH;COCH; 56.30 | 2210 | 1.8% [8&.1| o0 0 0.46 | 21
Methyl ethyl ketone | CH;COC,Hs 79.60 | 2,410 | 1900 | 77.9{ 0.008 <1 0.32 |13
Ethyl ether CoHs - O+ CoHs 4.3 | 250 | 0.840 | 32.4| .0.010 <1 0 0
Methanol CH:0H 64.65 | 1.500 | 1.430 |95.3| 0.400 | 27(33)| 102 | 68
Ethanol CzHs0H 7830 | 2000 | 1.980 |947| 0.230 | 11(14) | 160 | 72
1—propanol C3H,0H 97.15 | 2400 | 2.240 |93.3| 0.310 |132) | 154 | 59
1-butanol CH,0H 117.50 | 2590 | 2.400 | 92.7| 0.280 | 11(12) - -
2—propanol CH;CH(OH)CH; 82.40 | 2,400 | 2.240 | 93.3| 0.064 3(5) - -
2—butanol CH;CH(OH)CH;CHs 98.50 | 2590 | 2290 |83.4| 0.240 9(12) - -
Glycerin HO + CH,CH(OH)CH0H 290.00 | 1.220 | 1170 | 95.9] 0.630 52 0.81 | 66
Ethyl acetate CH;COOC,Hs 76.82 | 1.820 [ 1420 |780| 0.075 4 0.97 | 53
Isobutyl acetate | CH;COOCH(CHa) 108.00 | 2.210 | 1.870 |846| 0.048 2 0.40 | 18
Benzene CeHs 8.13 | 3.080 | 0526 | - 0 0 0 0
Toluene CeHsCHs 110.80 | 3.130 | 0.679 | - <1.000 1 0.02 1
Phenol CsHsOH 182.20 | 2.330 | 2.350 | 98.7|1.73~1.49|63~73 | 1.8 | 78
Aniline CgHsNH, 184.55 | 2.410 | 3.090 |128.02.07~2.60 [ 86~108| 0.07 3
Benzoic acid CsHsCOOH - 1970 | 1950 | 99.0| 0.08 4 1.25 | 64
Cresol CsHy(CH3)OH 191~203| 2.520 | 2470 | 98.0| 1.280 51 129 | 52
Glycine NH;CH,COOH - 0.639 | 0.642 [100.0( 0.020 3 010 | 15
Glutamin acid ~ |HOOC + CH,CH;CH(NH;-COOH - 0.980 | 1010 [103.0| 0.060 6 0.57 |77
Alanine CHyCH(NH,)COOH - 1.080 | 1.050 |97.2| 0.007 <1 - -
Methionine CH;SCH.CH;CH(NHz)-COOH - 1.290 | 1.160 | 89.9| 0.045 4 - -
Valine (CH3);CHCH(NH,)-COOH - 1.640 | 1.65 |10L0 - - - -
Aspartic acid HOOC - CH,CH(NH,)-COOH - 0.722 | 0.720 | 99.7 - - 0.36 | 50
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Ethylene

Methyl / Ethyl Alcohol
Acetaldehyde

Ethylene Glycol,
Ethylene Oxide
Buthyl Alcohol, Octanol _ | Setting L |
Vinylacetate Monomer E—

Styrene Monomer — Air

SBR, BR " Fatn —
Vinyl Chlonde Monomer T
I Sediment:|
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0l Sams
SeparalonL Flotation

Propylene Oxide
ABS

Acetone
Phenol
Acrylonitrile-S
Acrylonitrile W ——— Evaparaion
MMA
BTX
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’ Removal Rate ‘3.’0

; CODy, | CODc, | BOD | Oil | Phenol %
Methyl Alcohol, For- 94 93 9
maldehyde
Ethylene 80 8 % {9 | 9.5
Polyethylene 90 9% 9
Vinyl Chloride Mono-| 90 0 9%
mer
Ethylene Oxide 80 94 98
Styrene Monomer 65 60 0 | 95| %5
Acetaldehyde 50 60 9%
EPR 50 50 80
Acrylonitrile-S 65 75 % 98
Polypropylene 92 95 9
Propylene Oxide 8 92 97
Octanol 70 8 98
BR 42 45 80
BTX 8 90 90
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H 9—12 Accumiation of Substances to Activiated Sludge

CN™

Alkyl-Hg ND.
Total-Hg 0.21
Organic Phosphate ND.
Cd 0.152
Pb 1.22
Total-Cr 120
Cr(V) <04 |<0.04 <0.04
As 0.000 0.000 0. 006
Ni 0.33 0.080 42.8
Zn 0. 0490 0.0250 33.5
Cu 0.15 0.12 239
Phenol 2.23 0.4 149
F~ <0.3 <0.3 14.1
Mn 0.00 0.00 23.8
Fe 7.87 6.05 780
ABS 0.2 0.4 0.6
S” 5.9 1.3 390

B 0.2 0.2 0.4
NHsN 74.6 143 901
OgN 17.1 8.0 292
PO~ 4.0 2.3 3000

* ND. means not detectable.
% % Sludge contains water of 92.3% weight.
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Agration S
Conchtn CODyi Romoval TOC Removal
vﬁ;‘,MLvss—[:' Ohr| 2| 4 | M{omr|2]4 2
| pom /9

ppm ppm

(%) (%)
Vinyl chloride monomer 360 | 1 |27 |26 |23 169( 108 |108(108] &
{5) { (6) { (26} {0) (0} | (28}
Vinyl chloride 220 | o (sl e ] 9| By
(28)](63) [ (81) n|(m|an)
Naphtha cracking 1,08 | % |25 18)|131) 60| 03| &) BB
(16){(29)}(72) (@)1 (30 (66)




Aeralion Aeration

brodickin Conditon CODy, Removal TOC Removal Frodickn o Condion CODy Removd | TOC Removal
Petrochemical Plant MLV$SW0H2424OWZ424 Petrocherical Plnt MLVSSSWOH'24240HIZ424

pom  fom®/ pom  [om®/ g

Vinyl chloride L | - | wl - el %l w]-]xsls SBR, polyisoprene 22 | 13|16 {7 |1saf10] 2| 91f %
(20)| (45) (30) | (60) (5) | (13)] (32) (@)
Sodium hypochloide 1,550 37 A RARAEAR IR IR AR [soprene monomer, polymer 2,10 820 97| | & 172 (125]108] 73
{3) |(16)| (16) @) ] ) (56) | (62)| (63) (@0)|(31))(88)
Epichlorohydrin 1,910 5 ] 636l s8] M| 8yl nla Polyethylene glycol 2,610 B | uzjnoloel g9y B0 6|63
(3) | (9) | (14) (3) [(13)| (18) ]| (@) | (11} (14}

Glycerine w | % |as ||| &) B 0| e8ln Organic pigment 375 | 16 | By Al Al 0|0 60
ENIE TN Wl ()| (28)| (40) (2)[ (33) (60)

E 9-14 §H2u0| 28t 771882 B

m:‘n COM, Removal TOC Removal
Substances
Mvss | svi [OWr [ 2 | 4 [ 24 o] 2] 4| &
ppm  em?/ (Removal Eff.) (Removal EHf.)
ppm ppm

Toluene 1310f 29.8) 21 8 7 6] 25| 12| 12| 10
‘ 62)| (67)] (72) (52)| (52)] (60)
2-methyl aniline 1660 32.5) 306| 285) 273) 26| 8| 8&| 76| 15
(M ] (92 i @) (@)
24-diamino toluene 2360 - 105 - 69 - 58 4 32 -

(34) (24)| 45)
4-chloro-2-methy aniline 2300 33.4) 225| 195| 19| 19| 67| 64| 64| 62
(13)] (13)| (16) G G M
P-toluidine-m-sulfonic acid 1960 13.5§ 226 225} 232 230 94 98 95 9
f @ (0 o O (0
2-chloro-5-amino-P - toluene sulfonic acid 25000 12.7) 215] 206; 216] 230 0] 102 95 95
e (@ () o 0 0
Dinitrotoluene 1140 - 76 - 76 76 28 - 25 24
©f (o) my W
Phthalic anhydride 2660) 12 9 7 7 6| 43 B 8 5
(22)| (22)| (33) (23)| ()] (88)
Phthalimido 470| 14.4 8 7 3 3] 8| 50| 23 10
(13)| (63)| (63) (39)| (72)| (88)
A -naphthol 2010 137 75| 72| | 60| 36| 33 33 3
@] @l o ®)] @ (®
B -oxynaphthoic acid 40| 7.9| 534 53| 546| 523| 20| 245 25| 233
O © @ o O ©
Bisphenol 1660] 20.6| 105| 93] 59 30| 45 47 33
()| (3] (72) (0| 0| (67)
Maleic anhydnde 2000 -| 140 - 6 - 87 9 2 -

(99) (90)| (98)
4 4-dimethyl-1,3-dioxane 23%0| 15 128 137 18| 10| 95| | | 7
] (©f (4 (65)] B (26)




:::;m COMwn Removal TOC Removal
Substances n
Mvss | svi [OH [ 2 [ 4 [ 24 Jow ]| 2 |
ppm |cm?/g (Removal Eff.) (Removal Eff.)
Alkilphenol surfactant 2580 57 u7 60 55 40 75 47 3 35
(49)| (83)] (66) (37| (83)] (53)
Alkilamine surfactant 47301 21 137] 126| 108 80 95 8 80 70
8 (21| (42) (M) Qe (26)
Higheraleohol surfactant 31801 33 62 55 52 47 41 38 36 36
(| (16)] (24) (M (2)) 2
Polyethylene glycol 4720) 20 162| 159 156 155| 111| 108 103 100
@ @ @ @) @ Q0
PVA 1510 26 14 143 41 137 81 81 67 65
m] @ 6 (0)] (an| (20)
Olefin oxide surfactant 22001 36 140 8 87 63| 104 63 55 57
@) 60| 65| (39)]| (45)| (45)
Silicon surfactant 828| 40 62 59 57 53 42 3 38 38
G (8] 3 (10| 0)| (10
Methylcellulose 1580 34 149 142 137 137 104 9 9 98
Gy (B (8 (5)] ()| (6)
Glycenn 92| 3B 238 118 20 9 83 3B 12 5
(s0); (92)] (97 (60)| (86)| (94)
Trichloropropane 582 34 64 46 28 29 55 33 27 13
(28)] (57)| (55) (40)| (s51}} (76)
Epichloro hydrine 3820] 15 109 74 41 12 51 40 27 17
(32)| (63)] (89) (22)| (46)| (67)
n-methyl-2-pyrrolidene 765 21 105 72 64 6 92 87 77 7
(31)] (39)] (%4) (s)] (16)] (92)
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H 9—15 DAF SystemOll A0{A| PACS} STOPOL CL—105 HE8F

I} U W(BAAK ¥ M7E18}
o . #7ISHH
7| 82H(PAC) HB4A| (STOPOL OB HEA)
%FE %% (ppm) 470 60
Floc ¥34% Slow(4¥& 315 3) Fast
CODy AA&(%) 3t 53
N-Hexane(Inlet-Outlet) | 49ppm—11 3ppm(3#X) | 49ppm—2. Ippm(HFA))
N-Hexane A7 &(%) 7 .1
Sludge &) 12 1
B2 (F2E) A 7 1
955 Cake A4 7 1
Spent-Caustic# 5 g Bk A 3
MDU A% 3 ’

* TEAL0H 3. 5ppmF U2

o] Z 9|3 ) 2+ DAF(Dissolved Air Floatation)
9} TAF (Induced Air Floatation) Al 2¥lo] il AA|

61



H 9—16 IAF System0l] A0{A KURITOP CP—671 H85& 2} 4|
(0§ MRLHX| HM 7818}

H 3% [Oil%s % (N-Hexane) Slppm  |65%ppm®  [125ppm
% 3[9%(degree) 67 92 45
%A YA (KURITOP CP6715%)  {10ppm  |20ppm X)ppm
Al ¥ |0il'%s % (N-Hexane) 1.4ppm |6.4ppm
F A|9%(degree) 1.2 L7 7.4
9 59 Wz |59
A5 |01%% AAE(%) 97.3(%) (9.00%)  %9.8(%)
2 AAL(%) 9.2(%) 8.5(%)  [83.6(%)
H] a - * High sulfur]—
o s
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S %701%—:125-—”—1-50[*70:['- Aloohols
e 3 8 Methanol ol o | 100 | % | oow | 6
‘ =1 s N | Etharol w1l o L0 ]| om | w0
! w— . ?5' Propancl 01 1,000 | 81 | 0.8 | 189
5 8 %ﬂ_é 3 Butanol Amt| 27 | now | w6 | owr | 4
+ : ; whnyl Alookol g2 17 |10 || o | ns
8 2 aBexanol w2 08 | Lo | 6| 0w | %3
8'[.._ WJ@ Tsopropanol ot o |10 || 0 | 126
Allyl Alookol 1] o |00 || 0w | 29
(CP1 Oit Separator) Isobutanol wil 85 | 100 | s | oo | 49
tButanol wil o |00 || 0 | 25
200:%90581 0, — 92§ . 5%00_1_1200 2Ethyl Butanol we| o8 |00 | 16| 0w | &5
"SR T maEn T8, 000 2Ethy! Heranol m2| 0w mw| w{ e | s
I WA ress
_ 1 =47 7
§§~ {LL/ ‘ EEE J;ﬂ?ﬁ- SaAz Formaldehyde 00| 1,00 | %8 [ o018 9.2
m-H Em — | f_‘s}ﬂ%&ﬂ Ho]x Acetaldehyde il o | L0 |81} o | w9
2 At e BUzes Propionaldelyde %1 2 Lo | | om | @
(PPI Oil Separator) Butyladehyde 21l 11 | Lo || o | ses
Actolein %1 6 | 100 | 6% | 008 | %6
Crotonaldehyde n1f 55 | Lo0 | s | o | 6
28 910 Of Sepersloe] T FALE Bewzaldhyde w6l om | Lo | @] 018 | wo
= Paaldehyde we| w05 | o0 | ® | o | @
Anites
DirwPropylanize w2l o o0 | 1| om | w2
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NO. ¢ Airjester'R
Fermic Chlonide Solution

el

Sludge Coagu]atc:r Sludge Concentrator

..._’\ P E i‘ ?)’__

Treated Water Tank

s~ To Dehydrator

To Egualization
Tank

Astrbed Quanity

Absorbed | Removal

(g/9) | (%)
Butylamine 731 ® 1,000 ) 480 ) 0103 52.0 aMethyl Morpholine 1012 © 1,000 | 57 1 0.085 £5
Dit-Butylamine 1293 @ 1,00 | 13| oim 8.0 wEthyl Morpholine 115.2 ® 1,000 { 467 | 0.107 8.3
Allylamine 7.1 a0 1,000 | 6% | .06 3.4 Aromatics
Ethylenediamine 60.1 © L000 | 893 | G0 10.7 Benzene By 007 46 2| 0080 %.0
Diethylenetriamine 103.2 1,000 { 706°( 0.082 9.4 Toluene 21 oo A7 | 66| 0080 7.2
Monoethanolamine 8.1 LO012 | 93¢ { 0.015 7.2 Ethylbenzene 106.2) 002 115 8 009 8.3
Diethanolamine 61 %4 % | 12| 007 2.5 Phengl % 6.7 1,000 1 194 1 0.8 80.6
Triethanolamive 149.1 1,000 | 670 | 0.067 3.0 Hydroquinone n.t 690 1,000 | 167 ) 0167 8.3
Monoisopropanolamine 5.1 1,000 | 30 | 0040 2.0 Aniline 21 34 1,000 { 51 | 0150 [L%)
Diisopropanclamine 1382 & LO0 | 543 | 0.091 6.7 Styrene 042 003 B 181 008 88

Pynidines € Nitrobenzene 1231 019 L023 [ 4 019% %.6
Morpholines Esters
Pynidine 7.1 00 1,000 | 521 | 0.0% 4.3 Methyl Acetate 74.1) 39 1,030 | 70 | 0.0 %.2
2—methyl 5Ethy! Pyridine 121.2] sl sol 1,000 | 107 | G179 8.3 Ethyl Acetate 8.1f 87 L0 | 4% | 010 0.5
!-§ Sulfuric Acid
FIRS B PHIR TIR
Raw P o
Wastewater ' ‘ Seum : ’ o

] ::ﬂ [ l ; i Distribution Chamber
l A== g i
{ Vi l Raw Wastewater rf_b
I i Equalization Tank Y X
i Screen
’ — Shudge
t Fl




