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AfF FdL 8 Jdebd gdolA Mg Fa8 49

22 A A HFFAE 1H 115,000 bbl(barrel-=
42gallons) 393 %= 60,000 bbl o) QG2 A &) }s

o sk Felld @ AfFAE 2 AANLE
175, 000 bblz 3934 120,000 & Z71A13 A3
of gle}. =gt 60,000 bbl FF=o] FI3LA AU LA
o] Ag=wl @A $ 175,000 bble] Ful A9 Fuk
o} f&n=lo] 355,000 bbl 2 Z g ZAolz}

T 9L e AL v 2 £ W@
st ed 2 Fe v T A FAA g5 O(Nati-
onal Association of Manufacturers)e] o]3ls 94§ 1
bbl & ®] 2 770 gallono] g ®lctx &k KA o
A B oo} Fo] ALEZ AT A EA "4‘+ o
& AgEE At oA FaAel A Aot
2= +E AAd ] 175,000 bbl o] YH Hal Aol
355,000 bbl 2 &=l & A = sl ug- Fot
Hzloln wetd A Fe dHE oS FoEA =
Aol

o8] 71x] Hulgo] API® (American Petroleum
Institute)el] &4 AAHGEd, 7o) A= g
vete) & WA qlst QA 588 neste 24
& JEdte o

2. S8l XY
1963 119 59 HE A14365 Fa A A2z
TR A2, “KES P KREE HRIE B
B, BR R 7S (LB, WERL, LB B
Aol et} IS GRS THEEK FRLEK 2
—B TR BE =t REo2 st DA R
wmE b VA fEFE TR g3 glaEste e

S8 el glol A HHERS 9% BR pos,

W AFEAE
dETEEEEE

A, A FE A5l & 3

B1 zZ=ol Jsf

T | B(3EE S

3 83x (mg/D
”T;W;; Texas |liinois, |[Meloorn Lake
¢ & 2 o7 =& U.S.A. [U.S. A |e Austra Onterio,
(1964) (1965) | (1968) |llia Canada
R ] G, (5) (6) ®)
pHZ* S.6—8. 35. 5—8. 5/6. 0-10. 0/5. 0-10. 0}5. 5-10. 6
Cresol 1.5 - — ! — -—
A oks} it 0.2 | . - 0.75 -
Wl 50 | 25 15§ 20 15
A8 500 L@ '
AL ol 0.5 ! 1
¥ & 0.1 { 1.0 1
2 10 0.1 1 0.15 |
ot o 20 L0 | :
v E 100 50 i
A 100 10 5 117
Falgea 0.2 - | i
ER 10 0.05—1 | f
Dyestuff 300 o= I
Bz (HilE1 A)| 100 P 1
2} (NayO)2A! 100 :
HAYE 10 -
WA 10 b2 i
& & 10 I :
BOD;s (20°C) 150 100 ) 40 20 1 20
AT Lec 300 ' j
CoD —~| 400 ?é’M(:&)*
S. 8. — 100 45 | 40} 20
Phenol — 0.2 ! 2 : 0.02
Nitiate (as NOg) | 45 ‘t ;
Nitrogen, - { 2.5
Ammonia (N) ; ]
Cd - 0. os' :
Color - 200 |
Turbidity — i i 200 .
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wAy Ageie] “g RS £l F3te] A2 Ee ok
Ao T, F# slge] A $-=2vebs} 5% F4) o
A 7FEE 13 2eh %16 BE nlepzte] COD,
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% Ed (Pollutants)el] dgF FAo] glon ddew
AZ vl o] AAIN FAL obdA Al

3. Hi=~ X2l Ly

AR Aoz FH A4S E dFe 3442 B
gt S vlad AREG E(Clean water)® Y& &
(Oily waste) ¥ FA3]s+(Process woste water) s
EFAA AAg A9E gk slad ARy Feolw
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S48 22 Yol AFES A T da
o] ~(Tank drainage), 8329 4 (leakage) & 7| &
& T3k e 34]4"°]“1, TR T B,
7, BRSO, ERIE 23R SdA YAHE
A4g @3tz Ak
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o EAl A9 gz FrER] gol Eir=lo] o
22 ol% A A7HE Ao &I £X(Pond)
o AAFATL AFFel HHAA FHEAL 5L AAA
At 71§82 TAUTd 85 2= st 8
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& AAGSF BFA E Aex glo] wiHA
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2 FAATY A4-L APV 93 %29
TAATFE 49 944, A0Sl B 2
Aol vzA Hed AY-EY Ao 51l Pheonl,
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o9 BOD ¥ §,S,9 ¥t o$ 3k, H,S9 Am-
monia & A FFZFNA 8T #EHES d24<4(Con-
densate water)e] 7bF @l FE3el slom ol
Sour condensate &-& Sour water #txm 23 9lo
, Caustic scrubs o] ]34 Sodiun sulfide, Phenol
Z8 $2354) -‘qliti] o] & Spent caustic waste 2}3
229, BOD: 714 AAsh e |5k 47194 9
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H2 2R3 H g3

(After Mckmney)”
5r L&(gpm) ? 1,100
LECP ‘ 88
8.8 (mg/h 350
Sulfides (mg/1) 88
Phenol (mg/1) ! 27
BOD; (mg/) 160
COD; (mg/D) ! 320
pH 3 8.4
Alkalinity (mg/1) é 180
Oil (mg/D) , 57
Ammonia Nitrogen(mg/1) | 87
Phosphates (mg/1) [ 49
Chloripes (mg/D) j 310

Oil 2} H 4elol Emulsified Oil T gy =
A5 ADE e BR 2o HS 2 Ammonia &
Sour Water Stripper®1} o o] 2734 (lon Exchange
Process,)® o) ] 8] 4], Sodum Sulfide(Na,S), Ammonium
Sulfide((NH4),S)1} Mercaptide Sulfur(RS-)%-2 Spent
Caustic Oxidezer™®2 R 28} 2o} 28 w4y o) o},
daol W o] 43 B 42 s HS & w&
©| Sour water stripper o} 9)3l] AN = FLt
e ol o] A& Caustic Spent Neutralizer® e} 57,
&%} Sour Water Stripper, Caustic Spent Neutrali-
zer, Oxidizer = 34 #4215 ¢] glo]A] In-plant
Pretreatmet 2}5 3 ghe},
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Pond or Oxidation Pond)e] 4 =} 5] 52 ¢l =4} Oxidation
Pond 3 27 Aele] EA0R Agehe A 2 22
A 54 71¢ Mckinney®of o3}l oF60%, Eckenfelder
Jr. 09 o}stal oF 25 Wadtrh BH=d of AW
A2e Brsty] A4AE 4E £450 Lesl 9
. =X Oxidation Pond 242} 7]5& @314 717
#A#) A Pond W9 7} AL Sulfided] F=& o
S F23 9424 Pondd 71%5E H4Ad F 7
g2 E9euA drFez FHe F7]9 Diffusion
£ w3 dle Sulfide = £Z44£E FAH3] &% AHA
A Pond W& wAEe EANAE W3] wEol
t}. Mckinney o] &]3tel 7] &2 20mg/l o}, H,S =
15mg/l olejok @tk 3w GloynatVelol st H,S
9 ¥xst 5-10mg/l ©]4e A$o] $lelA Pond 2|
A 750l ueldohaz gk =8 Pondd A& &
F(8H : Algae)7h 44shol welolet B4L ol
of Al H,SE &Fol vl$ H40%e] glo=m
2 233 FFo g Pond T A3 ALl §lo]

71 %5} Sulfide ) ¥ B& FI7 dedrin
@+ sl

244 Agubiosd EEE SFAAAHAI =
Wzt 2 RANTE WS Fo ded "l &
o] X¥alglo] ¥aAute z = &34 Oil Separator ¢
32 5she ged 29 2eEe 83 PeAdE
ASo] 5% o 75~95%, S.S. & o 55~75%, CO
D & ¢ 45~85% 713 A|A® A, FHAHLE 7
29 AAANE Aol QAL A3 Free oil
AAG e $HAAE B $olE Free oil #7b oheh
Emulsified oil & dj2F A4 "ok, =& 2344 A
gu oz 4349 8453 AF0] dAT Ao
w2} Aerated Légoon, Trickling Filter, Activated
Studef System 5% o] A& el ox gEd, F ol
u] gnist upe} o] Oxidation Pond 9 48 &4 %
AE A7A7|7 §5ted Aerated Lagoono] AR-§-¥ o]
A5 glon], Trickling Filter = $<1s15He S48 &
Qo dAAQ Frtel dlA Bl o] FolAE
Holx gtk =&  Activated Sludge® Tricklnig
Filter nic} & Aol glo] ¥ de Abgsol s

Qv AEAQ A P ol 2 5 g E
25t 2

EEEEEY 2eEe $H E 2 A7)% ol gl A
£ 2 0il, S.8. Fo] AARe ulFe] FEFHAHAA
sluwl o] A= BOD, Phenol So] F7islx glow =
3t of s 0N(Filtration), ¥4 a0 (Activated Car-
bon) @ ABHEHI9(Oxidation Tower)s] 9§ W4 %

"3 MESHE Xolygiol E8
¥4 E AAR

x]a]ﬂ‘}t}j 0Qil  Sulfide Phenol B()Ds =3 T‘ﬁ

Oxidation 25—80 2096 )
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Acrated 96 94 7085 @aD
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Filter
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Sludge (14)(15)

Oxidation 55 99  90(COD) @6
Ditch .
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4. SUERSHE HSHE|

4 AFETALE S A = FRIE 74 =2 UOP
{Universal Oil Product)e] (2§t ®}l¥l 2% Themal
Cracking o] gl7] wl ol HHFTAFA A4 dAF
We| Phenol 8] §ao] w¢ Avkz @k WA o5
Ag] AdzE 2704 API Oil Separator 8} 2719 #
44 Pond 7} glow HEAo R $Autd dA+E W
#7171 Ae] Free oil & AAAI & ALE 7oz
ek 2709 pond o FEFL AFA A <
1.797% FA4:FE AFALT Ae TR HEY,

4 A3 ArAs] A4¢ 58 F254
<= @& Oil 5o] Ffsle] e ol & API Oil
Separator 23+ Free Oil & A AAZF 4+ Yo} Emul-
sified oil 2] AAE 715 37 A Folvh & Faw
Aol glojA BOD; o 3 f-&59] o E£3=E 150
mg/l = SHEF vl @A o] dhd] wod] =3 Oil &
AAANA 2 A 27 £4% 24 7 A9 §
Pond & Aerated Lagoon, Oxidation Ditch $¢ &
237 o= @49 F4rt F432FE Emulsified oil
% A AA77] ¢38te] Chemical treatment & 3}
Aol BAA 2tz & F v

Emulsified oil 2 A A A7)7] 9434 3-st4el A«
Y ARE A A4S 244 3 (Acidification) A A
4] Emulsified oil & Free oil 2 WIANAA & API
Oil separator & AAA 7| At F& Emulsified oil 3}
$4EAL P 4 LAAAE HEe 28 & 5 9
o) Ao AAAE 2 £eE AR 94 B9
3 APS APstgdrt. 5 Sample & & API Oil se-
parator &) Inlet o] A] &3 &}o] 600ml~ 6 7§2] Beaker
o] @3 100 r.p.m. & & Sample & & Mixing 3 3-
o Alum & 30, 60, 80, 120, 150, ¥ 180 mg/l 4,
Activated Silica 20 mg/1 4 2} Sample o] F-2F3} 3
of 13%d A $2F ¢ 40r.p.m2F FEAF
20%- Fof JALEE 008 FA F15F Fo 2}
Beaker W9 559 @A 3% A4 Alum
60 mg/l1o] 7 & FHEE By E e o Jar
Test®o] o3 4 A#AA: 35 7,

¥ 344 BE vt ol oY oil £ 1141
mg/l o] Ao 2 SARZATE Ao A 2 K
S0 % 6.7mg/l Z COD = 240mg/l & 725
A&y COD¢ <& BOD & 343t: 4% 150 mg/l
o) 37t He etz FA= T = & API oil separator
9 §-§& F1elA B upe} o] $3 ¥HAI =
ol wste] ¥§-¢ Az gd] Chemical & Fokglol FlO
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H 4  API Oil Separator & SZ/0f| olst Hat

2 A
EeE Frd el API Oil 3B 4
Separator
2% °F 105 100 105
pH 9.6 9.4 9.6
Oil mg/1 114.1 104.0 6.7
S 8 mg/l 58 33 7
COD mg/! 470 440 240

tation Wto. 2 owW ¥7sl EAA He| 8 pipe gA
©&8te] Air Drum & A|#3ste] Abgstgch, Air/Solid
ratio® = RG22 24 € F £ g5 21} Che
F-okglo] Flotation uto] 2]3] 4 Emulsified
oil & AA &5 &= e A 2geh AHET Air drum
7ol b 93 dkg/em?® ol Gt

mical £

A\

5. Xeldol tist HE

1Sl A% ok ol $o) el 29 YA 9
9 B 2a 9A%un @T Gdod =a
phenol Fo] HE o] gq &&2g)

e

7J 9_ ok

5550 ) A% AEEHA Ay e W 2
Hebe FAA e HS Sulfide 3 A4 Fskel
gate] AR AAAAT $F LAAAE HEL A
S8 A9 2 FEFY £AS FH wAY) IE
e PAE Say F gedin 44an.

4 ARTA el E A dFE 42T
Ak Saka glew 2 olfe ?Tﬂq»}‘é'ﬂ] 2l
g FEAe A4 "?-'-2"7 "’}»7- }AEY F d4A
344 %29 Oxidation pon Z R vEAdn =
Oil 3} Sulfide 9] * %7} pondA A5 AdeE 25
ol gdolng 2 AaeH & HHeA K3ta et API
Qil separator 9] Inlet o Al¢] BOD, 2 %= &ZTA

#-2 BOD; o] Fxot ¥ Wisk: o
o] & 5 wrA4 Fi vt =ehA] 3 pond
= Oil 3 Sulfide ¢] %% Pond 7} 75 & H3 &
T SE FE oFE 47 AAANANA FEe & AHFH
Aol 9lol A= ofw o] & 5 & Adelgne

22 fEEHE
1= /\}»)Jo]

g+ gtk
EE SR BEHAIE Fikd A QA6 E ARA
7 &= 7‘{#‘ oz & API Oil Separator & Flotation Unit

o2 WA A FES 94 FAATE W
of Ha zejd moked o] Afd dodAE FAG
0il & A A XA ok 39 =3 & API Oil Separator £
Free Oil 9] A|A e wl$ Zte A& Ford &
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FEHAAE S ALFE A5 deA= API
Oil Separator o] ¢2%% AAseze] 2d 4AT
ol st A,
Alum 5} Activated Silica & Coagulant 2 A}£3}& 7
oo golA AP s A 2 APl 60 mg
/13 20mg/l o] Ged] ol 3FeFEN7 T F24,
AAelE TonF 92,0008 ek £25E Aoz 4
zEd =3 f9sse] pHE $FAAI A6 2
9z zAd A &2 API Oil Separator 9 -39 F
2 44 3147 Emulsified Oil & Free Oil 2 W 3AA
A Askz, API Oil Separator 8] §&4%F9 -3
3 Emulsified Oil & $3 22 A7 A& obvt &
& Fu7 Faso A4 A=t ARdAE 2E
=3

3}3] Alum @4l Ferric chloride
£3: 495 8% & gEr Vegulsescu®™ Foff 2
3 ARANE 21 2 gl ¥ Aol st gk 2
2]} Ferric chloride & A+-&3lE A% olo £ & Floc
o g FAYA A FAHA gn 23 HAAT
= A% A etn A4 wet Alum3} Acti-
vated silica 2} E-<kol] 1ol A % Alum 9] ko] 120 mg/1
Q A%l YL P4 Floco] Ast¥-z #37
A= en], 150mg/1 Bl gelAdEe TRt
AA =+

ol & Hel el Wd olEF AFLE
3 e AES AL F A

£- Coagulant & A}

o

o o4

AE % HSE

D W B0 $AMel AL ST vhetel
Aol AL e gg FA% T3] oyt

2) el vekel FH @$Ael ARHTHY HATE
“BWiRo] WA E AgRvd 49 I HAE F
o) A Gl A% FA & Aelsior 2R o
FA el glejA BODs e 348 =7} 150 mg/l vt 5
phenol ] AAAE 2 FAol forz, A4E4
%z stz AU A AL HS, sulfide & Qil o]z}t
= &z, H,S, Sulfide® Sour Stripper 2} Spent
caustic neutralizer ¢ 2| &A A& A7) 5 Free Oil&
API oil separator o] &lA AAA7 = 2 FEFH
¢} Emulsified oil-& €3 ¥3AA AA%E A+ 2
S2se FagA el 3 &3tE FAd ATt
Az o,
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