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Treatment Objects H,S, NH,, Phenol [ Free Oil Emulsified Oil BOD. COD Suspended Solid
Trea'ted water quality 10- 30 ppm 3-5ppm 1-4ppm <1ppm
Oil ppm 10 - 30 ppm 10 - 30 ppm <5ppm
S8 ppm 10 - 20%removal <20 ppm
CODw»  ppm H,S 20 - 30 ppm |BOD; 10-30ppm| <10 ppm
Oil contained chemical
wastewater preTeTT

v

i
Flare seal blow — ! - i - -
- Chemical | ¥ | [Activated Sud; High rate
Desalter >—>| Stripperi—>{, T~ > | —> N
Respective production plant l_i_ by Gravity freatment Treaiment Filtration

Qily wastewater
Pump seal J8 B scrpunry: ypempeen

Tank & Process drain —— Separation) | Chemical |V | [Actvated Siudg High rate
Oily area rain water by Gravity [~ 1| treatment | 1" Treatment || 1] Fitration
Laboratory >

2]

Clean wastewater

Boiler blow down———» P
Selin —r@— Guard basin| Discharge

Cooling tower bk;w down—t» =~

Green area rain water———1» | O -
| ------------- -1 Cr Recovenyf-—*

i ¥
Ballast water - ! ~ - -
Separation| Chemical Activated Sludge| High rate |_
Tanker ballast —————1» |Ballast Tank l_by&rwl———l—» M Treatment Firation
Sludge — — —
[}

Spent caustic soda—

oL, & 7IEa TRl "= THOD, BOD, COD, DATA—SHEET

CHEMICAL THOD BOD cDO
CHEMICL NAME IUPAC NAME 9/9 9/g % of THOD /g % of THOD
ALCOHOLS
ALLYL ALCOHOL 2-PROPENOL 2.21 1.79 81 2.12 9%
+BUTYL ALCOHOL 24VIETHYL-1-PROPANOL 2.59 0.41 16 246 %
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CHEMICAL THOD BOD cDO

CHEMICL NAME IUPAC NAME 9/9 a/9 % of THOD o/g % of THOD
i-BUTYL ALCOHOL * 259 1.63 63
n-BUTYL ALCOHOL 1-BUTANOL 259 1.7 66 246 9%
SEC-BUTYL ALCOHOL 2-BUTANOL 2.59 216 83 249 96
TERT-BUTYL ALCOHOL 2-METHYL-2-PROPANOL 259 0.02 1 249 96
3-CHLORO-1-PROPANOL 3-CHLORO-1-PROPANOL 1.35 0.06 4 1.36 101
3-CHLORO-1-+PROPANOL * 1.3 0.43 32
3-CHLORGC-1,2-PROPANEDIOL 3-CHLORO-1,2-PROPANEDIOL 1.01 0.01 1 0.98 97
DIACETONE ALCOHOL 4-HYDROXY-4-METHYL-2-PENTANONE 221 0.07 3 2.1 95
DIACETONE ALCOHOL * 221 0.68 31
1,3-DICHLORO-2-PROPANOL 1,3-DICHLORO-2-PROPANOL 0.87 0.01 1 0.84 96
GLYCERIN 1,2,3-PROPANETRIOL 1.22 1.00 82 1.16 95
GLYCOL 1,2-ETHANEDIOL 1.29 0.47 36 1.29 100
GLycoL* 1.29 0.81 63
METHYLISOBUTYLCARBINOL * 4-VIETHYL-2-PENTANOL 2.82 237 84 260 92
2-METHYL-2,4-PENTANEDIOL 2-METHYL-2,4-PENTANEDIOL 231 0.02 1 220 9%
HNONYL-ALCOHOL * 3,5,5-TRIMETHYL-1-HEXANOL 3.00 049 16 2.80 g3
1,2-PROPANEDIOL 1,2-PROPANEDIOL 1.68 1.08 64 1.63 97
1,3-PROPANEDIOL 1,3-PROPANEDIOL 1.68 0.18 n 164 98
1,3-PROPANEDIOL * 1.68 0.27 16
i-PROPYL ALCOHOL 2-PROPANOL 240 1.19 49 223 <]
HPROPYL ALCOHO * 240 1.72 72
AMINES
DIALLYLAMINE BIS(2-PROPENYL)AMINE 264 0.06 2 250 95
DIETHANOLAMINE BIS(2-HYDROXYETHYL)AMINE 1.62 0.03 2 1.62 100
DIETHANOLAMINE * 152 117 7
DiISOPROPANOLAMINE BIS(2-HYDROXYPROPYL)AMINE 1.92 0.02 1 1.80 99
DIISOPROPANOLAMINE * 1.92 0.81 43
MONOALLYLAMINE 2-PROPENYLAMINE 2.26 0.00 0 212 94
MONOETHANOLAMINE 2-AMINOETHANOL 1.31 0.93 71 1.28 98
MONOISOPROPANOLAMINE 1-AMINO-2-PROPANOL 17 0.06 4 1.66 96
MONOISOPROPANOLAMINE * 1-AMINO-2-PROPANOL 1.7 0.73 43
TRIETHANOLAMINE TRIS(2-HYDROXYETHYL)AMINE 1.61 0.08 5 1.63 9%
TRIETHANOLAMINE * 1.61 045 28
CARBOXYLIC ACIDS )
p-TERT-BUTYLBENZOIC ACID * | p-TERT-BUTYLBENZOIC ACID 243 0.26 1 237 98
#n-DODECENYLSUCCINIC ANHYDRIDE | 1-DODECEN-2-YLSUCCINIC ACID ANHYDRIDE 253 1.02 40 244 97
An-DODECENYLSUCCINIC ANHYDRIDE * . 253 1.82 72
Fn-NONENYLSUCCINIC ANHYDRIDE | 1-NONEN-2-YLSUCCINIC ACID ANHYDRIDE 2.36 0.26 " 223 )
An-NONENYLSUCCINIC ANHYDRIDE * 2.36 1.30 55
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CHEMICAL THOD BOD cDO

CHEMICL NAME IUPAC NAME 9/9 9/9 % of THOD g/g % of THOD
PIVALIC ACID TRIMETHYLACETIC ACID 204 0.21 10 1.94 95
EPOXY COMPOUNDS
ALLYL GLYCIDYL ETHER 2-PROPENYLOXY-2,3-EPOXYPROPANE 21 0.06 3 1.99 94
EPICHLOROHYDRIN 1-CHLORO-2,3-EPOXYPROPANE 1.21 0.03 3 1.16 96
EPICHLOROHYDRIN * 1.21 0.16 14
ETHYLENE OXIDE EPOXYETHANE 1.82 0.06 3 1.74 96
PHENYL GLYCIDYL ETHER * 1-PHENOXY-2,3-EPOXYPROPANE 224 0.14 6 2.18 97
PROPYLENE OXIDE EPOXYPROPANE 221 0.17 8 177 80
PROPYLENE OXIDE * 22 0.20 9
GLYCOLS
DIETHYLENE GLYCOL BIS(2-HYDROXYETHYL)ETHER 1.51 0.05 3 151 100
DIETHYLENE GLYCOL* 1.51 0.10
DIPROPYLENE GLYCOL BIS(3-HYDROXYPROPYL)ETHER 1.91 0.09 5 1.84 97
ETHYLENE GLYCOL 1,2-ETHANEDIOL 1.29 0.47 36 1.29 100
ETHYLENE GLYCOL* 1.29 0.81 63
HEXYLENE GLYCOL 2-METHYL-2,4-PENTANEDIOL 231 0.02 1 220 95
POLYETHYLENE GLYCOLS IN MOL. WT.
RANGE 200-6000 : 1.8 0.01 1 171 98
PROPYLENE GLYCOL 1,2-PROPANEDIOL 1.68 1.08 64 1.63 97
TRIETHYLENE GLYCOL 3,6-DIOXAOCTANE-1,8-DIOL 1.60 0.03 2 157 98
TRIMETHYLENE GLYCOL 1,3-PROPANEDIOL 1.68 0.18 " 164 98
TRIMETHYLENE GLYCOL* 1.68 0.27 16
GLYCOL ETHERS _ .
DIETHYLENE GLYCOL MONO-nBYTULETHER | 1-n-BUTOXY-OXABUTAN-5-OL 2.17 0.26 " 2.08 96
DIETHYLENE GLYCOL MONOETHYLETHER | 1-ETHOXY-3-OXABUTAN-5-OL 1.91 0.20 1" 1.85 97
DIETHYLENE GLYCOL MONOETHYL ETHER 1.91 0.58 30
DIETHYLENE GLYCOL MONOETHYLETHER | 1-METHOXY-3-OXABUTAN-50-OL 1.73 0.12 7 1.7 99
ETHYLKENE GLYCOL MONO--BUTYLETHER | 2-n-BUTOXYETHANOL 2.31 0.71 31 220 95
ETHYLKENE GLYCOL MONO--BUTYL ETHER* 2.3 1.68 3
ETHYLENE GLYCOL MONOETHYL ETHER 2-ETHOXYETHANOL 1.96 1.03 53 1.92 98
ETHYLENE GLYCOL MONOETHYL ETHER* 1.96 1.27 65
ETHYLENE GLYCOL MONOETHYL ETHERACETATE | 2-ETHOXYETHYL ACETATE 182 0.74 41 1.76 96
ETHYLENE GLYCOL MONO--PROPYLETHER | 2-METHOXYETHANOL 1.68 0.12 7 1.69 101
TRIETHYLENE GLYCOL MONOETHYL ETHER® 1.68 0.50 30
ETHYLENE GLYCOL MONOETHYL ETHERACETATE | 2-METHOXYETHYL ACETATE 1.63 0.49 30 1.60 98
ETHYLENE GLYCOL MONO-+PROPYLETHER | 2-(2-PROPOXY)ETHANOL 215 0.18 8 2.08 g7
TRETHYLENE GLYCOL MONOETHYL ETHER 1-METHOXY-3,6-DIOXAOCTAN-8-OL 1.89 0.05 3 1.84 97
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CHEMICAL THOD BOD cDO
CHEMICL NAME IUPAC NAME 0/g g/g  |%ofTHOD| /g | % of THOD
HALOGEATED HYDROCARBONS
ALLYL BROMIDE * 3-BROMOPROPENE 1.0 0.59 56 0.72 68
ALLYL BROMIDE ** 1.06 078 74
ALLYL CHLORIDE * 3-CHLOROPROPENE 167 0.23 14 0.86 51
ALLYL CHLORIDE ** 081 042 25
1-CHLORO-3-BROMOPROPANE * | 1-CHLORO-3-BROMOPROPANE 1.13 0.02 3 084 104
1,3-DICHLOROPROPANE * 1,3-DICHLOROPROPANE 194 0.13 16 0.84 74
METHALLYL CHLORIDE * 3-CHLORO-2-METHYLPROPRENE 081 42 0.18 61
HYDROCARBONS
BENZENE* BENZENE 308 218 7 215 70
BICYCLO(2.2.)HEPTA-2,5-DIENE * | BICYCLO(2.2.1)HEPTA-2,5-DIENE 313 0.23 7 2.36 75
P-TERT-BUTYL TOLUENE * 1-METHYL~-4-TERT-BUTYLBENZENE 3.24 0.06 2 256 79
P-TERT-BUTYL TOSUENE ** 324 0.19 6
1,6,9-CYCLODODECATRIENE * 1,5,9-CYCLODODECATRIENE 326 0.02 1 302 03
1,35-CYCLOHEPTATRIENE * 1,3,5-CYCLOHEPTATRIENE 313 0.10 3 2.30 74
1,6-CYCLOOCTADIENE * 1,5-CYCLOOCTADIENE 3.26 0.19 6 262 80
STYRENE * VINYLBENZENE 3.08 1.29 42 2.80 91
STYRENE ** 308 245 80
TOLUENE * METHYLBENZENE 313 215 69 262 81
o-XYLENE * 1,2-DIMETHLBENZENE 317 164 52 291 92
O-XYLENE * 317 1.80 57
M-XYLENE * 1,3-DIMETHYLBENZENE 317 253 80 2,62 83
p-XYLENE * 1,4-DIMETHYLBENZENE 317 140 44 256 81
P-XYLENE ** 317 2.35 74
KETONES
ACETONE 2-PROPANONE 221 185 84 1.92 87
DIETHYL KETONE 3-PENTANONE 2,60 198 76 231 89
ETHYL AMYL KETONE* 5-METHYL-3-HEPTANONE 2.88 2.20 77 194 67
MESITYL OXIDE 4-METHYL-3-PENTONE-2-ONE 261 191 74 240 92
SVETHOXYAVETHYL-2PENTANONE | 4-METHOXY-4-METHYL-2-PENTANON | 2.34 0.1 5 2.24 96
METHYL ETHYL KETONE 2-BUTANONE 244 2.03 83 231 95
METHYL ISOBUTYL KETONE* 4-METHYL-2-PENTANONE 2.72 2.06 76 216 79
PHORONE* 2,6-DIMETHYL-2,5-HEPTADIEN-4-ONE | 2.78 0.19 7 268 97
OTHER INDUSTRIAL CHEMICALS
ACROLEIN PROPENAL 2,00 0.00 0 172 86
ACRYLAMIDE PROPENAMIDE 1.35 0.05 4 1.33 99
ACRYLAMIDE * 135 092 69
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CHEMICAL THOD BOD CcDO
CHEMICL NAME IUPAC NAME a/g g/g % of THOD d/9 % of THOD

o-BROMONITROBENZENE* 1,2-BROMONITROBENZENE nm 0.10 9 M 100
0-BROMONITROBENZENE™ 1M 0.26 24
N-n-BUTYLIMDAZOLE N-r-BUTYUIMIDAZOLE 2.19 0.09 4 212 g7
DISOPROPYL ETHER* 2-4SOPROPOXYPROPANE 282 0.19 7 1.75 62
EPICHLORCHYDRIN 1-CHLORO-2,3-EPOXYPROPANE - 1.21 0.03 3 1.16 96
EPICHLOROHYDRIN* 1.21 0.16 14
2-ETHYLHEXYL GLYCIDYL ETHER* | 1(2,3-EPOXYPROPOXY)-2-ETHYLHEXANE 267 0.14 5 246 92
GLYCIDYL TRIMETHYLAMMONIUM CHLORIDE | 2,3 EPOXYPROPYLTRIMETHYLAMMONIUM CHLORIDE 1.69 0.00 0 053 31
GLYCERIN-n-ALLYL ETHER 3-PROPENOXY-1,2-PROPANEDIOL 1.82 0.01 1 1.75 97
PENTAERYTHRITOL TRIALLYL ETHER* | 3-PROPENOXY-2,2-BIS(PROPENOXYMETHYL)

PROPAN-1-OL 225 0.43 19 247 97
PHENOL HYDROXYBENZENE 238 1.63 70 233 98
SULFOLANE 23 A5 TETRAHYDROTHOPHENE-1,1DIOXDE 173 0.00 0 1.75 101
3,5-XYLENOL 3,5-DIMETHYLHDROXYBENZENE 2.60 0.10 4 2.66 102

st Seeding adapted % Stirring applied

2. S MA T MISNE we Bslee] S4¢ nEistel 97 ZRIo)
U 84eeiAd, SAREE 52 848 7 e A9
A3 FAE HydroCarbon 71802 3
£3¢ Naphtha® 982 310 NCOFAIM 18 ¥ g7 sy em 4el 3w ow
iy =4 v cedes E_E] ot AAegel %E Contaminants Treatment Unit Process
= O] —6—6}0:] Z}& EEP\Q% E ﬂ”é "‘TL} @T‘_oﬂ O] 2 Suspended- -Screening, Settling or Flotation with/without

2174 tekela Wolg FAAES AAkele 34S 4 Solid
s ’ﬂ'rrﬁ}?-}%‘“c} %+ NCC(Naphtha Cracking Center) Colour
<} Down Stream &7go]2kaL gt}

Coagulation, Filtration
-Settling or Flotation with Coagulation Adsorption
by Activated Carbon, Oxydating or Reduction

oFEh ATL AAbE o - Odour -Aeration, Adsorption by Activated Carbon,

W}ﬂ T;} C;qu_ Z‘“'ﬁ"a‘ ghs}t Zl- O@O{]}‘:‘ ,—;’Ags]“: Oxydation or Reduction
HFEL fEolu 8314 F71E 53 34 AMgE o BOD Biological Treatment, Adsorption by Activated
B} ¥elge] 539 Tee A9} 87 e A Catoon

2 &2 w2t A ol Agsolot s, HHse O S or Pt b Cooplten S

. 5 - reatment, Oxydation, ion ivate
91 A AES} F715lolo} ek, ot

ﬂ"‘é”g'rr, Z2}28 Monomer & X3 44318 il -Adsorption, Filtration, Biological Treatment,
AFE Aehe 339 AT FlMe f718EH 24 Flotation

Heavy Metals | -pH Adjustment followed by Coagulation and

£ ¥¥sta g4A 2EA & ¥ o) A5 it
S48 0] Eol U2l FgAo] G FAHS
2= 7445 St
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Settling, Adsorption by Resin, Oxydation or
Reduction




CODcr

BODs

CODma

[ 28 2-10. 47413 WS COD, BOD A )
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F24 ¢J3t Oil Separatoret 2332|191 Air Floatation
A7t Ag=o] Ak, W, 488 18 To) 1
nAdE Bt §old Aol 8YeY Ag dAs
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Ethylens
Methyl/Ethyl alcohol
Acetadehyde

Ethylene giycol,
Ethylens Oxide
Buthyl Aleehol, Octanio

L
Vinylacetate Monomer f

L

|

Styrene Monomer

SBR, BR

Vinyl Chloride Monomer =
Propylene Oxide |

ABS

Acetone

Phenlo

MMA

BTX

{23 2-11. Ha=el Mfstst 289 HeAja| AlAgS| THE )

A58t 3AA A5Azld) YU A e 48
87) AHE $4 i) 22 4%o] B4R <3
grh} D AATE] ol AE 7S A1) 3
3] AEsiolo} . W %90l 3lo} 43t 24

s53ole w4 Fabvt olele Hydro-Carbon 4
sta gle] o7} Wste] 2de] sle A7t sle
B2 9% Balances} 2& FRE Fjsialo} e}

[ & 2-8. R4 Najol ot F2 AT Beo MBS )

Removal Rate %

CODy, COD, BOD Qi Phenol CN

Methyt Alcohol, Formaldehyde | 94 93 99

Ethylene 80 8 9% 9% 995

Polyethylene a0 95 99

Vinyl Chloride Monomer| 90 %90 96
Ethylene Oxide 80 94
Styrene Monomer 65 60
Acetaldehyde 50 60
. EPR 50 50
Acrylonitrile-S 65 75
Polypropytene 92 95
Propylene Oxide 80 92 97

Production

9% 995

Octanol 70 8 98
BR 42 45 80
BTX 88 90 90

e A R21E e f71EY FI1E AR
"L Ea7} BrFsstAu 84 249 242 A
T A 28 F JoBg old i@ A HES}
B sh, &g 4] Accumulationd] J3 43322 3
7ht 2o AF MREE F2EAY BAERE
ol YERhIH.

[ & 2-9. Accumulation of Substances to Activiated Sludge ]

Influent (mg/ ) | Effluent (mg/?) | Sludge™ (mg/!)
CN- 0.006 0.013 0.019
AlkyHHg N.D.* N.D. N.D.
TotakHg 0.0023 0.0030 0.21
Organic N.D. N.D. N.D.
Phosphate
Cd 0.005 0.000 0.152
Pb 0.05 0.000 1.22
Total-Cr 0.395 0.000 120
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Cr (VD) (0.04 <0.04 €0.04
As 0.000 0.000 0.006
Ni 0.33 0.080 428
Zn 0.0490 0.0250 3356
Cu 0.15 0.12 239

Phenol 2.23 0.04 1.49
F- (0.3 (03 14.1
Mn 0.00 0.00 238
Fe 7.87 6.06 780

ABS 0.2 04 06
S- 59 13 390
B 0.2 0.2 04

NHs-N 74.6 143 901

Org—N 171 8.0 292

POS- 4.0 23 3,000

= * N.D. means not detectable,

= ** Sjudge contains water of 92.3% weight.

Oil Separatore 2349 FE339 FAALE 53l
o FAYARLY RS FEeinEs fRS Bt
= A2 A Bl 43 sigEttn 2 4 .

WA Emulsion FHZ f319 A2 B8 whjes
€ AA7L A9l EB7Fedb] Wi nA7IZE ZAR
£t FE3M dta, B3 T F440) 43 A A
7l 53 AT )E £ 38 Wyel A=gn
Ak, o] 9 Mu 2+ DAF(Dissolved Air
Floatation)$} IAF(Induced Air Floatation) A]2&lo] gl
o}, AA ANA = Oil Separator/} AXE] 50 £3)
53 X2 Air Floatation Al&8le] F3jgld)
Activated Carbon Al 2Elo] A45E= 747} dutdold},

[E 2-10. DAF System0i| 204A PACE} CLEANPOL OC-121 g%} i@ ]

* £ S718ZR|(PAC) HEA R712ZH
(CLEANPOL OC-121 HSA)
oE Fl2k (ppm)  |470 60
Floc 2A&T Slow (Y¥= MHEH) |Fast
CODMN HiHg (%) |31 53
N-Hexane (Inlet-Outlet) {50ppm ~ 11.3ppm (B#4]) | 50ppm ~ 2.3ppm (ZF])
N-Hexane MAH& (%) |77 9%.4

D BABRA 200016k

Sludge 2AiH| 12 1

ErxA|(REE) ARgs|7 1
E4% Cake W] |7 1
Spent-Caustic 5= (®2| 87ks *e| gsE
MDU == ” ”
(SAAY YA 18t * DEXSEA 3.6ppm S =

[ 2-11. IAF System0ll I Fapralx] HS& Him )

. | Ol 5= (N-Hexane) | 51ppm 65%ppm *| 126ppm
el
z & = (degree) 67 92 45
&I STA 10ppm 20ppm | 20ppm
Oil 8% (N-Hexane) | 1.4ppm 6.4ppm -
Hajm PPl ppl
BT (degree) 1.2 17 74
+ 3
ol £y etER | £y
HolES Qil s HMHE (%) 97.3(%) 99.0 (%) | 99.8 (%)
=
BT HAHE (%) 982(%) | 815(%) |836 (%)
T - *High sulfure] etAJm:
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