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Typical effuent qually
BODs | COD, | ToaN, | NHgN, | PO,aa | Tubidl,
mg/Limg/L) mg/L | mg/L | Pmg/L| NTU
Activated studge i| 4—6 | 5-10 | 30-70| 15-3% 15-% 4-10 0.3~5
granular medium
filtration _
Activated sludge i| <3 <l |5-15] 15-% 15~-2% 410 0.3-3
granulat medium -
iltration + carbon
adsorption
Activated sludge /| 1025 | 5-15 | 20~45| -3 1-5 6-10 15
nitrification, single
stage
Activated sludge /| 10-25 | 5-15 | 20-3% | 5-10 1-2 6—10 5-15
nitr. - atiomdenitr-
ification, separate
stages
Metal salt addition| 10-20 | 10-20 | 3070 | 15-30 15-2% <2 5-10
to activated shidge
Metal salt additio-| <5~101 <5-10| 20-30| 3-5 1-2 <1 0.3-3
o to activated slu-
dge + nitnilication
/ denitritication +
filtration
Manstream biolo-| 1020 | 5-15 | -3 | 15-% | 5-10 <2 5-10
gical phosphorus
removal®
Mainstream biolo-| <10 | <5 | 2-30 <5 <2 <1 0.3~3
gical nitrogen and
phosphorus remo-
vl i fltration

M?* +(3—x)Fe** +60H —MxFes—(OH)s

mEtA FFE0l 29 A de Aa A g, AN
BEH] FH A3 By F3 S sty
Fa% o]2o| H2ldt). Feriteol 93t AA 7}
T 348 Cu, Mg, Ti, V, Cr, Mn, Fe, Co, Ni, Zn, As,
Ag, Cd, In, Sn, Ba, Pb 504, Al A E7}58 F4&
Na, Cs, Ca, Mo, Hg, B 5-°] 3 Femite3 4 & W3] 3}
3452 Al P, Si otk

(4) 71k H&Ee why

71Et) Wl 0 2 & £49 M—AlkalityE Z7H)A

4% 52 9dgom AL BEE 9

e

573 NalHCO39} 22 €22 Y88 e Y
3t ¢ e sl g3 8-S AA = A o) &
21=2

39, 23 9 EA2A FA A HE Alpjos-
phate) ] A A Yo 2 243)(Lime) Yol A
44t
Ca(OH)2+Ca(HC03)z—'2CaCOg+2H20
5Ca** +40H~ +3HPO~—+CasOH(PO,)3+3H;0

%573 ?1(Phosphate) 9] A2} pH=9.5% 4] tj5-&
AAGY §x7} Fo} MgCO:E ¥ 437 39 o]
A $-ol e pH=10—117}7) #2] pHE ¥4A JA A
2l3tojol F 58 A FE A& F At o}y HE
e 282 $3HA 9 1 pHRA(F ggEz4d)
PHE F35 3 SRaF7 LHse A& A L5k
Figs

X. & mief X2

A sE At 4] g4 3 2ol YT AR
o} FEE REH T Ve oYL 7 By A
AL ZARANAM B EE T FE TR wrot Ao
o] 517 W FAEY B0l A F 55 A}
Ao mstn Y H5e FoxE g 220
A3 A2 $H-E Aol Ao M 2] Ao} #A
TS 9 5 ok

g A Al F2 AN EFEH FAE
aeto olg 7o g HEsto o} g},

1. M7 HH 339 "2

&3] AFadolagr Bt 44343301
Refinery plant) 9 AZLANMRE EdFA,
AATA, 933, 93}t £30(Catalytic cracking)
TR T B FEAA A7 A €0 1F
F8 o2 R (Crude Oil) AZ 22 BEF
Aol A s R g3t 2 44 AT 2
Dewaxing 374 59 & d47} 3lon, du)o &4
B2z g4 ¥y SE7t e dEg
=HA g

e 3424 (Hydrocarbon ) & f%, ¥, BODs, CO-
D 59 e 2 £A =9 A1 o] 5 Hydrocarbon M4
g A Ad=e (T¥ 9-D# 2ok

#7222, 1994, 9



ThOD of Oil
ThOD of Hydrocarbons

CODc,
BODs
CODy,

ThOD(Theoretical Oxygen Demand)
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Prcess ay ;
(e/4) | (/)| (w/Kd) | (e /h0)|
Crude oil storage 95( 0.0028 - -0l
Desalting of crude oil 48] 0.0056 0.2849 0.0056| Chloride and ol
Rectification 1,190 0.0006( 2.8490{ 0.0028{ Ammonia and oil
Pyrolysis o oo s.e| 0.008{0i
Catalytic cracking 74 0.0 5%.9900{ 00085 Heavy metals, ammonia
and oil
Reforming 143 tr| 19543}  0.0028) Ammonia
Polymerization B[ 0.008| 1.139| 0.2849
Alkylation 1,428 0.0028 0.2849) - 0.0285) Heavy metals, chlonde
and acid
Solvent refining 19, = 857
Dewaxing s L AzE ooi
Hydrorreating  0.0056 00285 0.00%
Drying and sweetening %2 0.1425) 28.4900) ~| Ammonja and oil
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(# 9—3) Quality of Wastewater from Refinery(ppm)

Wastewater Qit Phenols S NH; BODs CODyn 8s pH tTemp- . ('C)‘
Proces wastewater 3~5 100 275 200 8 400 1~5 7~10 40
” - - 45,000 25, 000 80 6,000 1~5 7~10 40
” 100 25 150 100 80 100~150 30 4~9 40
2 100~200 - 20 - 50 40 20 5~9 30~50
Process area rain water 20~50 — — — 10 10 30~70 6~8 Ambient
Crude o1l tank yard rain - B _ _ " " 10 68 )
water
Crude ol tank roof drain 0~30 - - - 10 10  2~5 6~8 "
Product tank yard rain) - - - 10 0] 20~% 6~8| 4
water
LPG tank yard rain water - - — - 10 10 10 6~8 ”
Shipment area rain water 20~50 - — - 10 10 10 6~8 ”
S:ie oil tank separated| 101 o0 - 255 - 0 100]  100~200 5~9| 4
Product tank separated | 016 - 255 - £ 5 2 6~9|
water
Wastewater from labora- 100 _ _ B 50 250 5070 3~10 ,
tory .
Demineralizer regenerati- B B _ _ - 1000 100~200 312 ,
on waste
Spent caustic soda —( Total Na: 145wt%, Total S: 2.58wt%, Others : 14.97wt%
Sewage - - - - 200 120 70~90 6~8 ”
Green area rain water - - - - 10 10 10 6~8 4
Cooling water blow down - - - - 10 10 - 6~8 40
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(B 9—5 Emulsionilz| Ko Z&HQ} £X

Polyvalent metal salts such as alum.

AlCls, FeCls, FeSO04)s Cationic 0/W
Inorganic |Mineral acids such as H,SO,, HCl,| Cationic O/ W and W/ 0O
HNO, none o/W
Adsorbents(adding  solids) pulverized
clay, lime

Polyamines, polyacrylates and their

substitiuted copolymers Cattonic 0/W
Organic |Alkyl substituted benzene sulfonic Anionic W/0

acids and their salts

Alkyl phenolic resins, substitituted|  Nonionic w/0

polyaleohols
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