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A EF shibgel FHes
Oxidation ¢ Barium, Calcium and Zinc alkylthiophosphate
Inhibitor + di-t-butyl-p-cresol. etc.

Antiwear agents

Rust inhibitors .

Dispersents .

Viscosity index improvers
Detergents

Form inhibitor .

Organic lead or phosphorus compounds (lead diorganophosphorodithioates,
zinc dialkyl dithiophosphorodithiocates, zinc dialkyl dithiophosphates), tric-
recyl phosphate, etc.

Organic amines, organic phosphates, polyhydric alchols, calcium and so-
dium sulfonates, etc.

Polymers containing oxygen or nitrogen bearing, comonomers (alkylmetha-
crylate dimethylaminoethyl metacrylate copolymers), etc.
Polyisobutylenes, polyalkylstyrenes, polymethacrylates, etc.

Calcium and barium salts of alkyl-benzene sulfonic acids, alkyl-substituted
succinimides, etc.

Methyl silicone polymers with viscosities of 300-1,000cSt at 38C
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Composition Position
Light ends (<180C b.p.) 1~6
Heavy ends (180~340 C b.p) 10~15
Lube stock (340~430 C b.p.) 60~70
Bright stock (438~780 C b.p.) 0~10
Waste 0~10
Additives 7~15
Qil oxidation products 5~8
Particulates 1~3
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¥ Metals
Barium 10~1,630 820 AP.
Aluminium 4~41 23 EW/SD.
Bromine 9~430 220 —
Calcium 969~3,980 2478 AP.
Cadimium 1 1 >
Chromum 8~65 37 EW./SD.
Copper 0~4320 215 —
Iron 10~750 380 -
Lead 1~13,885 6,943 EW./SD./LG./CP.
Manganese 3~999 501 AP.
Manganess 1~420 211 EW/SD.
Nickel 0~5 3 —
Phosphorous 15~1,500 758 AP.
Sulphur 1,300~12,000 6,650 AP.
Vanadium 0~13 7 -
Zinc 20~2,500 1,260 AP.
Chloride 300~3,000 1,650 —
Nitrogen 300~6,000 3,150 AP.

3% Semivolitile organics
Phenol <10~25 - P.B./O.U.
Pyrene 30~45 - PB.
Ben(z)Anthracene 18~20 — PB.
Beno(a)Pyrene <5~10 - PB.
PCB <2~8 — 0S.
Nitrosoamines - o.U.
Chrysene — P.B.

¥ Benzo(C)-Phenanthrene - PB.

H] 3

AP.: Additive package; EW.: Engine wear; O.S.: Contamination of oil from outside sources; P.B.:

Present in petroleum

base stock; O.U.: Formed duning oil use; S.D.: Contamination by soot dust; L.G.: Contamination from leaded gasoline.
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Waste Oils} Recycle®] %3 5

o} o] 878 MAYo] 7}EgHre-refinab-
les) oils} 2} o] Er7li=gHnon-refinables) oil
2 ERsln glod, dAe] A9+ used oil
¥ detriorated oil2, ¥x}2] AF¢= olv] 2-
3o A s AFE vie} o] waste oilelz} &
g]9] A3 9lch

3-1. Used oil2| XA |s

AeLh Fo RS uRs] AspAE,

B 4. HRo A4dnt siERE 280 it iE
w71

o o E A vl &34 3H(mg/Nm?)
W 2(F2h) 50
Cd 0.2
Ni 1
Pb+Cr+Cu+C 5
S0, 500
Cl* 100
Frr* 5

B i wiErtrel v At £3w] 3% 71SHEEC).
Wl &gt gto|gt HfEAdrsls THoFRE E
Airtide B ol o3 7ix] B4 FEE EFE
2%} TF9hH, & 273K 10132 vlel) 4 mg/m® 2
A7 Zojrk

ol pA F7k BEES Ao m HFskch
oan o] Bo)vks ERHEE Eikpastew skt

E 5. HN7l 7kt oilzt BIlsEt oile) E/[10]

71e} &3] olE & AMAEHFZA virgin
oil#} A2 FAIRE F&V|RFE AxY T U=
AFFE used oilo)e} 3k, o]eigh 3 F-24¥
A= 2] oil g AlF(FH)SF TE el 7=
o] A} re-refined oil, re-new oil, reclamed oil
EE recycled oilZ2 E2]9A] 12 Q) Used
oil®] NA7)EL oln] AFAt EAHAH R F
Ak 19200 ol Aol rEEHA A3
o] gton] Akgiste) HAAE AAHoE
shc}[11-14]

olo] NEA<Ql HEHF ANAA |zl o
sto] MAje], A= ¥ FH28 273 pro-
cessE AHREH E 69 vepinle} )

3-1-1. Acid/clay process

o]¢] A& CHHFE o]L¥ uyemn
A 2x 124 JFE, 78 & AAL d
froll F3AE (8 percentE 7hajub-g-AlF] L,
setting A& F3tod Fej® 34 sludges
AAG T AT clayE oA 7hsle]
F3, T3 Aol AMEE oahte, recycled
oil & A ¥}

e} 34k sludge A Sl 98k +&H
5 wlEste] HAFAY AR wiEE=
H.S, mercaptane, A433+E F2] volatile
gas®2 Hvjgtol 7| e £& 34t slu-

Re-refinables (complete list)

Non-refinables (partial list)

o High viscosity index oil only
All diesel & gasoline crankcass oils
Transmission oils
Hydraulic oils (non-synthetics)
Gear oils (non-fatty)
Transformer oils (if non-PCB)
Drier bearing oils

Halldes

o Polychlorinated biphenyls (PCBs) & polynuclear aromatics (PNAs)
(Unacceptable at any detectable concentration)

LVI and MVI oils

Synthatic oils

Compressor oils Brake fluids
Turbine oils Fatty oil
Machine oils (non-fatty) Asphaltic oils
Grinding oils (non-fatty) Black oils

Quenching oils (non-fatty)

Bunker oils

Metal working oils containing
Fatty acids

Form oils

Rolling oils

Solvents of any type
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H 6. Used oil2] X{EH| process

Process™ 3 Ae B Ay F A 240443
Acid/Clay Az, 25 kg WE s elshA] Ale
IFP B Propane 3%, 3H4kxle] Wl /= Viscoluse(e] e} 2])
Snamprogetti | %<, ©7 A% |41 propaneZ T Clipper oil.

11 = 2 z-]] 2 prOpal’leT’-é‘ (Q,EH ‘j/])
nEAEX - ), e g}uul \J— o rtetmm W Safety-kleen.

upaka) %% AR ==Y Hydrofinishing (A7, B)=)
PROP - glAb Al 2 ammonium, e Mohawk oil.

Azl olgh 3}abaie Hydrofinishing (hch
Evergeen 3}tz e e S ozt AA Evergreen.

(”7;‘_3 EEARLIER S
Ewa-Dani e A WE/7hekE "7/ | AR AR
3

Multifunctional | &4, ek WE, A A el
JHK&K * A 2H4 A Hydrofinishing (Fh=)ye>
KIER** B, AARAA | ebeba] ebes e, TR A

Huzo Hydrofinishing (ghahyr*
¥ Gl *oigRls vl 45 A 354045

&A1 AT (A study on the Re-refining of waste lubricating oil) ®17-3. 74} (1984)

***Bench plant

dge ¥ AN ez} 3= A 2z FHEA A
FAZ A et A ALY ARR-EkH
BT THielth
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o]9] el Institute France Petroleumol]
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FHlell 278k QAL ol FAEAS B
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FAe]2A clay 2 FHE A3t recycled
oil& @A Hc}. webA] HFAoR itz )
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Waste Oil3} Recyclee] %3 7

AR FFA A &r(iitK), 284
(BamDS AAIBkaL of5 whA| o] uiepAl g
Aol 4] batch typeo. & F-F3h= FHHolth

ol E(HEEDS FHAXIE o side
cut® el F 2~3%F5F-2) viscosity grade rec-
ycled oil®] A Z2% 7}53)ch

3-1-5. PROP process

o]2] xe]¥-& v]=r2 Phillips Petroleum 3
Ab7E ZRubgh ubg] o 2 PROP+ Phillips re-refi-
ned oil process®] <fAoljv H FAof ERL
A 2A, g4, SAA 2] E sl e Al
ole] A= HAfoll Q1444 A 2 ammonium
T8 7hel= Hel HAolz) shilch

webA 3 f Fo FE5-E Al A Al 2 am-
monium3} HH-&A| 7 <1k o g mHE AL thof
7hdel elste] Feal, AHCERHCl Hel o}
ol EARME)F A ool 2sted A7}
slth. o]oA] clay xe]®l sulfonic acidHZ A
718k, Ni-Mo Zelfl o] 42231 Aol o]3}o]
recycled oil& 174 =}

o]21&} processol] 93] A)#=o1A recycled
oilell lej Al w] FF-Ae) A= F87)+
24 list upHel 5553 ok ey} o]t
processt &l oh7] wiitel] AN &
Z-f7]$¢l 21el# boiling point7} 8 $j351e]
FrhEAeE BTHIFE dsA HER A
gln]go] I} 2lE5= FHE ok

3-1-6. Evergreen process

o] 2] z]2]¥-& PROP process} upatz5
processE E§3F Ao ZA] wlF2] Ever-
green3]Alell 7S v} glr) o] FA o £l
A z)2] 2] PROP process] 3}3tx)e]& Alx]gh
£ AR FasHA Fue e A
AA1717] 918 52 o2 Evergreen3|Ate] 2]
sto] At o)

3-1-7. Ewa-Dani process

Ewa-Dani 349 /Ho= % wd(EE)-l
ojste] Al F 7hgd AT} ofed - A9 wgd A}
(Pahi1) =3& Fall (Mg A A o2t
g

A A= & F clay, FEHF 2L 93

(RS Ashe Bolch ¥ 4o Bde
SRS A Afel v A G A

), 2% graphite 2 == 34 palette E 7}3}¢]
HAI(EHR)e) U= vesselo A 1/20022] vpA
A17He Y-odste] Fo 2 W =3} W)Y pa-
lette7tol] ch(& 80 B HS A4 F
A Ho g wpzol] o3t 3Euk-go] doip=
harmony& 3}o]-F uniquedl processo|t}.[14]

3-1-8. 7]E} process

1980l olEej = el A
AFEF FA7zd UAq F2pHel gl
wz) ol el 3} Korea Tribo R & D7} 2%
o & 7§53l multifunctional unitJH-K & K)=
vl E3le]  ghg gzl aed os Apdg
KIER process 5 A H o8 53+ 7]4/|n0t
o] skw¥ vk glovt 17k Fulol] x4l f7)
a2, &8f9 YTl A Ak o) maker
Az 5 ARk oJ] 712 A3 27 8-l u} 2
T S Z whujglol bench plantd ¥ A
B3te] AAS AFA Eslal ole AAel wt
B 7|3z ole] FA K Ul Mo
o2 7132 n|F7]2 sHioh

3-2. Waste oilQ| x2|7|&

3-2-1. Waste oil2] o]&3} 4

a-&-2fob Heistel B o Byt AEAE
engine oilo]u} gear oil ¥} ohje}, 7z Z
dE F&8F, TRl o " FE0ke
ZAGZA Fol i A, grease, F37 5ol
sl A ol AbiAbs|el A b E T gle
v -GS MERA olv] 7eS AT
ol F 24| A= dAFe sV o § vl
A Zhedgh Z|AA vy e 2 Azste] Sxwo
M ARB{ #ate] olue} concrete o] A=

A 7. W% sludge2| BAHTIH ZI1EZL

Tisx‘lqui‘;mgﬁl‘g;‘f Max. Allowable(mg/L)
P.CB. 5.00
Organic halogens 1000.00
as chlorine
As 500
Cd 2.00
Cr 10.00
Pb 100.00
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%'HE b &, vlge A= A8 asphaltel]
& APRHEAY(ESHIBS IE)vE Az uk ] Gl
B E $13he] AFE(HUA) Soll Aol S(FHFIH)
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EoH+18), SHAGIN) T izl Fod
s AR v FAGEN )N e &
7o viebd wie} el sAlf-9) recycler] wiE
¥& A 22} Liquid Sludge®) =-4331E(5]7}
A% Q3] A ek mEE FFEID A
o % 37 greenS $13te] 1990 # 7| EH o]
A= #HF9 EHel Ul AAFAE A|A
= Qe H, & A dste] Fej(EE)I
A HA/NA7IA W <hEle HR{(EY o
71898 WAl A FAIA 7L Sl 71k o]
S2A £AINE A3 55 A71ERA 9
718= ZDHZE ¥ waste oil recycled] 7]&
uhaks AAL16]3kaL al=rt b A A A A A

S5 A5 A dAFoE E el
© ARt Fag Eq¥Ee A SR

gl.2.m, PCB(polychorinated biphenyls)-& &
3} oko] 20 mg/kg ©]3}, total halogans®] &3
TrEFMEER)S 2¢/ke °lsE A 9
o} gt Sevets SRy a) peiste] 7

2 AFEF F AEAE engine oil3} gear
oilell gFaled 19901 6% ojal wjZExle] oF,
52 3], AMdabe] A4, ’“Bl 715
1 A A gAY 1 S =@ 7| &3
W R ALl et ‘%iar[lﬂi A 3}
ok webd HER AT e AAAS A
Amud ol 3 8o el

l:

o FATES
uhel b}
3-2-2. Waste oil?] 2|7
F|Zol| olz2 AFEFY MlEAlE AA
Hog FAYAA o 2Fsha e FA0)
o}, ofo] wWasie] 24l AFBolel &
N E AAhEe ARy Fosle

— A ejulg-o] A dstoof 3}
Adrd e FaAMSe 2 foiie] 7+
Fo1x Slejof s
—Recycle processellx2} Al 2xp Zaf|EAl2-

WA 7] 2] mhotol & Flo)w]

—#FH o2 A recycle HA9 ¥-7}
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) = FA7E
A5 ER (W) 0 °J&t
T 2 HHE(Vol%) 10 °lst
3] E(Wt%) 15 ol&}
%‘%(Wt%) 10 o)&t
wZ-(ppm)
Cd % 21 33+% 2 oj3}
Pb ",—! a2 3 100 o]&}
Cr % 1 3i§+% 10 )3}
As ¥ 1 BEHE 5 o]s}

A

ZRRAE W= 4 g A Flo)ch
wh2bx] waste oil recycle®] #HZEAE

2

Ax= 5Ae ']—?8 energy 32|3tE 75’1‘ f
o] o]&d FHE T3 enl fEVEE

H| & AdRls-Eol g d&3f 2
fuel oil A= processol] B3te] At nd c}S-
# 99} 3t

(1) ol2AA FHA

AAAdwmR Azxz7ised ABgAEC] Acid/
Clays-& Aol wpe} ol2Fe AR
A 22} &4F sludgert WH7] & w]E& 4, Bk

9] 998 AHHo g 7]__?/“7]:]1 OI‘H Sk
g AA FH7A o3 3kEH-e ula| s .r]z‘g_ o7
A 740 b 019—24111 dolu}.
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H 9. Waste oil25E{ fuel

Waste Qils} Recycled] %3

oil2| HIZ= process

Process™ A A B A & e A& L]
o] A A * 8-z} Decanter *1do] HAEA 2o 33
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SX-400 = st thermal cracking, *Ash cake(semi batch) Heavy oil Utopia
Centrifuge *Toxin gas Fabricating
(flare stack) Lid.Givep
SX-300 - 2nd thermal cracking, *Toxin gas *Gasoline
Centrifuge (flare stack) *Gas oil
Enviro Eea Thermal cracking, *23rg] sludgewll & *Gasoline Green Oasis
Economic =5 *Toxin gas *Diesel Environmental
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WOR-K&K | & Thermal cracking, *Toxin gas(flare stack) |*Gas oil Korea Tribo
ez HuHas *Solid ash cake *Burner oil R*D.(3+)
*Heavy oil
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(2) Thermal cracking process
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uz}l §rx 24 FE full injection system
type] diesel engine fuel oilZ A= 31 Qlch
weba] o]2)dt engined SHEAREAL AR
2], tractor, AFYEAv], 7]z}, static diesel
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Tribo R & D7} F5o2 54 A7)l
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FEH(E©) -20 —-20
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utod 2K Cal/g) 10,837 10,870
3)E(Wt%) 0.85 001
‘?r%]’ W (Wt%) 0.61 0.28
SEF A(Wt%) 141 0.01
1:’“— Cd 0.28 w7 &
2} 3, Solid ash cake2| 2|3, (ppm) Pb 3083 Rk
Cr 0.1 ]73%
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r e
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fraflEa-& 19 3ol A3 vie} 2 FFs
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S A recycle = AR Fe 4 AR 9loh[19,20]
AL o] &AA Ae] FAHFHAHAARR) S} ¥
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