R EHR

R S] Recyclept 3ol
9ol A e {b2re] Ry

—g2E2| BER/EH RecycleEARE—

gRHA L TR ER
glitk - Filft+ € 4 18

—AfE BA Yritdo g A 10.7~10.10(4U7) 0 2@ #EB+ A7 SYMPOSIUMS A

FRY NEY. (REEL)

LM B
Jrepel olz2e EEY RMEE Bl M=
Bl oAM= BEd 1 flE 2 5+ g v

F FRE 5ES Jeia ok

ST MBS 1 T#o| T2 WhE
s RERET HEY BER BIREE Rol of
yek oAl iEkfte RIE A R/l et}
gl slojth

sevetel [RaA eSS EEXBEN B
= 19905 BRIEE fat@kl ol K A Zow
#J 2,200 ETON® iZ3lx ot

o] d {LERZL T A o] BEEMR e FEWHE
< MRS BEh, RS K BEAlkali%e £ 1008
TONel o]Zx it} B3] EFme B 48
190, 000TON/5l 4 FIA 73,000TON, &4
69,000TON, #E37 7,000TON, HAth 41,000TON
olgh= Fizt7h FMdHR o] IRl £/ &
2 BiFS BIEY o FILS mol 28X 2
2, BEEMe] 2 RERRS BelA
© e 202 HIEES HRE, 1HEE
¥ g

— 3E4 JER (Source reduction)

—HiEH (Recycle) & @3 EFEL

— AN Bl (Waste to Energy)

—fRIES #4837 (Sanitary Landfill)

g HRapes BHEESste 2 Ao flon
-{B, B4 EEY SEM FHikd BED
R (WE K Energy&iF)ox HEHED, K
22 BAFMT L &F Symposiumo| A& HE
9] RecyclefE#l SloiA 9] {LEBe] &Eld FHE
o gistel mMASHA kst mA Sk,

2. BEEOIMC| RIEFE WE

S-Evhele] 1990 KR FKiE 2Ee] HifE=E
T 4,247,802 F& Bt Ap 10%E 1=
2 ARl Bamd 4F WES B4AYn
At

BRI FEtEREY kel &8 KEFRY
B B EAN X BEEY} AA S HES 19874
33.2%, 19887 34.5%, 1991%<)) ol2# A& 52,
2% 2 F(F)E ASEHFE KRFESo] Ehnst
Ak F3tA = a Qi

¥58] 1991 HBpENA HEHE HER - GasE
< 400RETONe 2 YeEh)a e u)f Hif 12
7} %[ 1TON® 7W7he ARGHHES e
Aoz F/EAHAL

olg] gt HRPYHE S MRS RS dodlu
ferEnl ot K2BSmogd KAl =& XML
o] BOERETONS 2 288 ARFE EFMty
82.6%% AAstn ok
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FEFRMRe A8 w3 B % HIES
3hH, 43 MK $9 Hemoglobin® & EE
BRZAECIV: iREERES] BURE dov|x Mk
5, MhiZES FEA e F oS Bl w3
WHEeIt. E3 BEWES 8% RibkFEe
HEE7} HHEA7IE & 2889 50.2%%) 1138
TONE FEE#dlen], CO 455,000TON, IZngkfs
Gas7} 145,000TON Dust 113,000TONCo.z £t
i ek,

RALKFEE w(B)olv KBS H3lA sk
1 COx MFEHRZEBE 7N F5, 7EE
Aoy € BES 4o S Y& WHth

of stoll THERE Gase RELA, WER &2 d
o711 Etk RES Yot

Y, 191FE 1F5% BBEA EEme K

BE Adud 2 050,0008:TONd olz21 ¢
o}l o] th HENE EiEol HEEE Y TR B
g BEES BEEY 9 65%= EH &
EITHH  1,332,0008RTONo] E#4EL #ET
F7F Ak

o}2] 3 HENEM Engine oil& ¥ &3 Gear oil
%o BEEEh 558, B e RaE de
FRMEL 49X Table 13 2019 Table 2
o] el niolzo] 19844 FECERE® REEE
HE BN KRBT SR SR 548 A
WE(Cl, F~, PCB/PCT%)E°] HiHid Utz
HEED b, ofFY EATES flo] TIBMEHH
2 {FHE 558, Pb, Cu, Cr, Cd, Mn %o] #t
o2 E¥gso] ARl EJVF 2 ¥ olygl, 4
YRR EXT HE/ BRYS TH, v
Held 8 BEEETel gasel e Bt
FRIEQ) FREE vhtkrR B, THESEEME Fhnmt
W& FRAZ ko] ofuel, AKE HA
= Bt Rl S BKEE oHY KE
Kol Idl2 B, °l& HAY HE A X
wie EE 7XA "ok

ut2bA HEPEA Engine oilolY Gear oil& —
ET RS ET Y U Tl Fojol 3}
T WHEEA olH g HE Fol vy AE FIL

Qb FELE vhebe] HEES] BHH Gas B

ojvt mtEHe 2 MIERE Ak

Table 1. BEEEHE Foll SHE HRWE

SR
# E(PPM) ‘
i3 o m pys %K
Metals :
Barium 10-1,630 80 |AP
Alymminum 441 23 |EW/SD*
Bromine 9430 220
Calcium 969-3,986 2478 [AP
Cadmium 1 1
Chromium 865 37 |EW/SD
Copper 0-430 215
Iron 10-750 380
Lead 113885 6243 |EW/SD
LG/CP
Magnesium 3999 501 |AP
Manganese 1-420 211 |EW/SD
Nickel 05 3
Phosphorus 151,500 758 AP
Sulfur 1,300-12,000 6650 (AP
Vanadium 013 7
Zinc 202500 1260 |AP
Chlorine 300-3,000 1,650
"~ Nitrogen 300:6,000 3150 |AP
Semivolatile Organics:
Phenol <1025 PB/0U*
Pyrene 3045 PB
Benz(a)Anthracene | 18-20 PB
Benzo(a)Pyrene <5<10 PB
PCB <28 05>
Nitrozoamines No Data 0U
Chrysene , PB
Benzo{C) PB
Phenanthrene
*AP: Additive Package
EW: Engine Wear

0.S: Contamination of oil from Outside Source

PB: Present in Petroleum Base Stock

Q.U: Formed during Oil Use

S.D: Contamination by Soot Dust

LG: Contamination from Leaded Gasoline/1ead-Containing Addi-

tives
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Table 2. Biithe] PREERER PELS € WHA

BEH R AE>

(PR Gasoll & 0,91 3Vol. % %),

EEC
5 % W H BEHFR FE (mg/Nm)
q A =) 50

Cd 0.2

Ni 1
Pb+Cr+Cu+C . 5

S0, 500

Cl= 100

Fee 5

) BEURAETS BRE RESIe THosyd
Vo= BIE GasEoll ol H7iA HE
o REE EERES EEESN B, 273K,
1013mbar I A mg/m’ Bfz2 BIES RAelc)

) EBFER EE GAS BAMe HCl2 FUEsIA

) 3RS & GAS Rete ILF.E kst
AL

ole ¥ @S WE A, EEEme 2o F
ERRTH 'R 2 RERecHE A
Be fiEmol A 2o} @] ¥ 4 Energy®
REZ 5 A7) WEd EERHAME ol 29
HIT-E BHFEst pas st AT, @\Ee B
B xS ol oy 1906FE BUfe g8hE
BEEE ik 2 RETERC MY SRES SR
stod Ethol Aot

3. Recycle®| &HiIE

3.1 &8 BEEHe RIRFIE

B BEE BEEme) £F bt 2 BE
Higol BT RHEY FERES B O3
%]:]_. 6)

7). R

BEEEHE Mk 2 BERA FHK
AEES EREER H2Re iRl KT
of fEREE EifEe R

W BHESES] Y

93

s

g, BT, Bateryl§ ¥ BHEE BB
HE st FE(EERR R BR
el mo 2 Aste] BEAE BEEHE Drum

Table 3. BEEEH BREIMS] MEALRE"

H E mEEE
BIERRK(ERY) 8.0LLF
Ko 2 LBY(EE%) 1L.OLLTF
Ko (EE%) L5UTF
"o (EE%) 1LOLLF
Cd € 21b&%(ppm) 2.0LLF
Pb ¥ 21k&%(ppm) 100 LT
Cr @ {t&%(ppm) 10 T
As ¥ (k&% (ppm) 5.0LAF

&) & HEES RBHES BETERRARE
ke o, Ey, Cd 2 2 k&%, Pb %
2 AtEM, CrE 2 1LE¥, As 2 2 LEW
o HETke BESE AEARES REDS
F Aok

olu HHS #&%ol FIEsIA FEstool 3
BEEAHME EMREEENA SlEINE B¢
ol ZE#EElT 5 RE S o gk

ok BEEiEhel BNk

Eimm 3E%EE 2 BAEE: 1) HES
Eifm7t BEgHE o 3B4d dos B
T Fitstd BEEHE Blkstodor 3ol

2t EHGE BEEEhe] R

g BUE%E(TE 23X FIFS BE
%) & BlkE BEEHE 228 EBHERS
RE EESIY BEIAV EEBEY SEEE
o Hitdt BEIAY & HIEI HRERS
7Y A FFE3tY ©h2 Table 39 vtebd &
B B FHst O8] Wkl M Eik
REZEIZ FRES o).

—Cement =& AR BEHR + BikE

— KB E R

— RS RS B8 HAREER
A g3 EER PWHEKS

vk, B KRS ER

Cement3LE%ER8 KNBERH & BEgs= &



FEEwhiah

Table 4. HuE7| [k 2 EERsEpEsD

BRI ;
H B 4 ¥ 07 4 i & 4 (HE/k) EE T
A& L LIFgHE (BRHEEEX |7&E E=HA 100 [ Thin Film Eva-
maEP (&FH) EHE &8 28 porator or ION
KR, &EEH, SKEm, i, -1 AR TRE
BEN, BEJNER, BECER, BEMNER,
FUIER, &&EH
TIFE 2
Mg ELLIE —Eii SRR | REE BMNER 80 | =HRK
FasEF (EXfT) [HERE #EgE (Centrifuge)
TaJER, ENIER, wMNER, BAER, 350—2
EFSED
A& ETLLE —3RHE Bt () | 858 =EBER 8 ==X
RESEF (ks |TEHE XE 48 (Centrifuge)
B, wsEm, W, S, —6
{TFERT, ZEWER
BEEE 2 BHELE R KamE) | F8E FERL 80 |[=HX
KH™T £ (FER)  |RBE  THEE (Centrifuge)
matiEh 261-3
AT, AR, AR
FINEEET 23K (¥Rt 5l |BEMEEE RS 130 | Vaccum
KB 28 (%ZHE) |[FEE BHIR 426 Distillation
KEFEEETT 23K —23
BEE 2%
BEEE
ELm, FPNER, iLET
£EI0E 2 2EmE 2 .
B mEE+ AFFEH |EEREE BT 80 | |B/HR
&, Blum, ®Em, =T TEORE) | KR 4261
™, B, Eism, BFEd, BR
i, EEEN, EBE, SuEl £
BB, FEEEER, JNER, LFEER, HBE
i, RERN, BBER, E=ER, fE
BF, FIEER, BUZCER, BUEED, BRI
AB
EHE £ KFHEH | BN = 1R - -
I¥ (RF—)|19-12
(EEERT)




AR EER

t R MEEE, RARE Tt 22%Y &
FEiEES Be B U EEEEIRE MG
LIS MASe] fERSHE B 1 WA
O] BIY WAL KT EES BARZYY
SR (6@ fREStolor B,

oh. BERNEG B 9 PEEBITEIEES SR

B SRR B OedE B Bk
9 EEEHEIES AR AR, SUAEEE
#e BHH USR NA7A BEEETAIA 7
i stodob @, |

A EEERTY BR

Bt “vV T} RSl e PMEALE, WOANE
it SREEETERE FET fFAos
M E550] Table 4o) e whsk 22 6
f@e) Ei R EEHo) olge a3
EEENE st MEHEE BEAT 9
.

3.2 BEYC| RES

19914 3A i UEBEYEEEY €
B he st BERYEEAENEIS BEY BiEH
HEEBSR I T

o] Fhulole SREkE B, BEH BIEH
Center f¥EEE, BEWYILEFR Centerd] FHE
EE, BEY HESHE E2 2 HENE B
o] AgHe] o, 1992.1. 1588 T B
Ha e BEYY HESHSRMEY 7t #
Hdols, BREEhe EEE HBEE LE
0U(HEES 65%)9 FESS ow T #
El wel FHESL el HEES 3t qioh

3.3 EEAMS| RITWE

HEh®EM Engine oil® Gear ocilo] BA$H Recy-
cleit #lE) BEHIE 19915FE%E BAQ RHERS
& AHRY t}g Table 59 #th

4, RIPF

4.1 EEf/BH Recycle®] FESE

BN A BEE B Bl &3 B
B fES AHEY 1960FM0] KISTS R
oA & o ke b AU

ol WIBFMTS EE/HLEEEEY] B o)
Zng TRCIAL Y MarE mBAz BRLE 6l
£ glglen AHAJCZ Recycleol WFEH7E
19735 Oil shock AR F&E&HA B AT

ek BEIBIBH(Waste lubricating oils)2k3 &}
t WAL Table 6.°14 Reutel o] fFHIVL
aJREZ Oil(Rerefinables oils)® #5217 Rr[gES
Oil(Non-Rerefinables oils)2 7S JAA T,
W] B8 1973F LR B ol2717A)
By B A2 Tubine oilg ¥1%3% Hyd-
raulic oil(Non-synthetic), Spindle oil, Compress-
or oil Fol HLEHE U Press filterikol K3t
Hoagelvhal Recycleft Fol $tom, 19794 2
Blol 2 GihEEel Yot LIk BUaRMHsE
Frel e BRREAA B4se BEEhe BE
BFIA #2Ed (1981 ) REFRC FIU
oo Busa oy ol RENMe M/Et
BERAEROZ BEAES V2T A7 &
Bhol iEREE o] EEA ojv] Le=Act

Table 5. BEEEH EEEFEE

{7 : DRUM

¥ B 4 BEEE | RS | FAEAERE | Sludge | H fit | BBiMiEER

(BRREEXE 26, 666 4,570 3,904 396 270|  32,077.5
ZEXEmE) 19,633 10,584 9,515 340 729 14,967
ki b (5R) 16, 265 1,890 1,718 172 ~ | 20,057
KEiamE) 19, 384 4,150 3,850 298 62| 18,699
(BR)Es| 56,333 34,803 26,712 4,002 4,089 30,515
KFReiR TR 14,228 2,596 2,560 120 277| 12,010

H§ 152,569 58, 594 48,259 5,328 5,427 128,355.5

~-14 -



BRI S

FHE, 1984F ol2dM = BEREIIEFHE
Frel  4&38lY  KIER  process(Thin  Film
Evaporator) 7} BAZE5E T €3 Ekeoll BALE A
ERoY ERe BEY WmETE, BRI ik
ABRL, HERESY K Maker i, BT £
oA Yeattel flol F¥E(LE o)A Ratn
Aeorwl FHE 191FE FBRAATNE AEE
Engine oil® Transformet oil(Non-PCB)¢l 58
/Bt BEBTHEOE Recyclefb®o] Regular
lube cilZ {FAE v} o} Hieol SlojAe &
EiikRgo) o123 Yok ’

Table 6. Classification of used oils for Re-refin-
ing Purpose

Rerefinables(Complete list) | Nonterefinables(Partical list)

* High Visoosity Index oil only

Polychlorinated

+ All diesel & Gasoline Crank-
cass oils

* Transmission oils

* Hydraulic oils(Non-Synthetic)

* Gear oils{Non-atty)

* Transformer oils(lf Non-PCB)

* Drier Beanng oils

* Compressor oils

* Turbine oils

* Machine oils(Non-fatty)

+ Grinding oils(Non-fatty)

* Quenching oils(Nonfatty)

Biphenyls(PCBs) & Polynuc-
lear Aromatics(PNAs)

(Unacceptable at any detectable
concentration)

+ LVI and MV qils

» Halldes

+ Synthatic oils

* Brake Fluids

* Fatty oil

s Asphaltic oils

* Black oils

» Bunker oils

» Metal working oils containing
fatty acids

* Fom oils

* Rolling oils
» Solvents of any type

* From Canadian Association of Re-Refiners(1987)

4.2 =X Tx

=R TS ProcessE Block diagrame.2 4

l Waste oil Storage Tank 1

i
r Heater 1

[ Vapor Out’
_¥

|
L]

Vibration Screen

L

1

Reactor ]

I

3 Phase Decanter ,—-——
F

Selfejector ]——*

¢ Separated

l

Product Storage Tank I Waste Water

Fig.1 =AM TRE

£d AaEe de H,0u S—-S& Bk
#% Reactoroll X #5BREES: 2~5%E Hin BER
EXN7 22 BiEEm 7Hed Aasd e &%
BS SEAA FE Tikolth

3HE, o]9}o] 3 phase decanterol #38le
olF Oil& EFEREME REE &+ Jde BE
MM ole B Filmel BHiE B-C ald
o) MRS AR Table 7.3 2t

4.3 Thin Film Evaporator L%

Thin  Film Evaporator{ TFE)v [EX
NETHERLANDS Zoetermer®l Kinetics Tech-
nology International(KTD#t9t Swiss®l Luwa
Corporation(LUWA)l k8] psEibe Tike=
—f&{td process®°lt}.

Thin Film Evaporator [EEd 7)o k3t fE
Higme 9 BESS THEojx HBERE &
KEA71 2 BHE 2A3Y oilo] &) FEA
KIR7) ol FAXNEEH KESN B A7t ol
Foix7] BIlAM T FIRE TRLZ Kiyolz
7} BEMS S BREAA Foloktt )

ok B TREAA KEma ol BREHA &
¥ B9E TFE AFoA Z&E7E dour] #i

HRW Fig. 13 Zon @RIANA AFES F2
Y= ol9) Tk BHEIKS Heaterd] A 80TCE
hnE43t Vibration screend @abe] 1B 7t

o] RghEG #atd oilo] H(wall)22 F2{W
2A %33 wtg TFE gz oA
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Table 7. BEHFESMSt SHE B-C oild) #ikt

LS
#® % XH H B | BEEB-C oil
BREKE(w%) 0.32 9
R a(wt%) 0.02 0.02
#  w%) 0.48 3.36
3 E(cal/g) 10,837 10,300
51 Kk BKTC) 190 135
Ko 2 WEm(%) 0.1 0.3
BHE Cst, 50C 28.8 350
o #E(15.4T) 0. 8746 0. 9600
C(%) 85.6 85.5
_ H(%) 14 10.5
FESR 00 | B 29 03
N 40ppm 0.29%
S(%) 0.24 3.4
Al 1.5 1.0
Cr il g Bt <%
Cu 1.2 it
Fe 9.2 3.3
Ni Bl g 19.3
- Pp 50 B g
il 31.2 it o9
(ppr) Na 5.2 10.9
Si 14.9 B Qg
Zn 29.9 Rt otd
\% e <8 53
As Bt ¢E it g
Cd Bt <% R ot
Hg 21.0 1.4
2

1€ E°] Rerefining lube base oil- 2 §L&s}l 1
2k g Koo BEmS S BRESH] 5% 1
EEZ BHE 10TorlA TR 89 RILEES
@3] Folop gt

Thok, BRENETHE 250C LAEkelA 3045 Lk
KEA BYH Rerefining oil®l MBS 7R
Bottom residue oil®] &g Fete A L(EZE
B 1Torr) RKiEANA BEimel RES 350C7HA L

AANA Foa BRES=HE KKl $A) Rato
el oA Bt whebd Roge &Ry E
#hkel FuzA "k

SHE, BEEME FRE & REHh BT
o) ¥ Process& fRAZ Wl #mme] @mEl —&
31 2%k BIEES WA Bikete BEIA o)
S EEMQ Tike] =AW KEFRMS Cost
up &8 ¥ £ 3§ Bottom residue oil® 2k {EHS
% Fol obgE EfEH] vidA st

0]9] Block diagram®] #HERI! Flow sheet®
A¥HY Fig.29b 2o

[ [wen] | wen]
|ﬁ B EESy e
BHih ',E"::bpump

)

I Bottom residue oil —I

Fig.2 EZEE HEHR 128

4.4 BB BTIZ

Fihel BB o HEdhd §ige
B8 PR fEVH KRS 2 5E JEkELel o]
2e RIKFY 77 "ow, BB KEe
EERS S BETS Ze HECl 90~98%=A
B-mE=Z BREY U

SHH, BERSHE X2 S RILKE 1Ls
W= olFolA U] tEe EETIAN =& &
B Fold BB RILKE Latpe) BESA
"o By ol BREEHRA S By Hfb
BaEe) Wase] leng —Epo e e
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el

e FE MRS WAV U ZEEE AR e
Coking fouling kel €ojudn, o] Re-refin-
ing oildll SlojA EiHT WA Fo] EFES =
ok b el KB A AR Resin Fol 3%
fiioll Troubled 7FH A Fch

=3 Bl 7ol FAbE K-S RIEEEANA
FEEAMR S 22714 Y Emulsion®] #H7}F o
HES 2 BEAAE ft71 dojur, d=
© ETRE Troubleg 7HA LA 3l & B2
faiREEL o] Eso] Urh

4.5 ION¥RRIT 72

Bk7bEd REHd e E4BREY ‘=
B e FIAIE #R7 de Aoz g8
Sl

whekA] g hedlel E£BS Kitmol
lonfZRER fEAESL o] £BElono Aniong K
EAA ole) £BS THt &£FHEoz WEA
Hh

oHE, SBHS 2 HhES 2 Fifd K
3t (pfge] o] FAAA Htt FiE S0 BiL
Boll K3 SRS BRET B Anion KBEK
0il emulsionf& FFE Tl {hEFR EiEol =
A EN MBS BES 98 7HA Troubleo] $
7] w2l HET K =3 RESE F R
BRIk HAu=A Hoh

Jev —HEANQ TonfFR TAZS HEE 49
EW Oile BEE 120C UE EAAA OV
d A Ae Ko BRET & BOoES
ol K3t SBEE F &fE TS 78, KE
BEHEE dv Hikol HAh

o] 4ol TonfER TRANA SEEE WAt It
Bs EESHA 37 Batdx e OikF EhH=
Viscosity® A dtodof o=z B 4 U= R
= Bhy BEE EkstA €

#3] ATA2IMS) Anion SEIES Cationd) &
¥} & whel 2 A =He ol st RERHG
< Know howE Zr: lom ##EAIY Block
diagramg ¥ B W Fig. 3% 2t}

Mt rlo

5. Re—refining Lube Base Oil2| FA%¥

s & ®]

2nd Centrifuge

Fig.3. lonfitd T/2M@

5.1 Muttifunctional Unit"®

A Unite BEEBRC BEZREE Bitsie
System&. 24 —y o2 LS oM e
Topping®l K3 BEHME T Eigmst 22 &
e BHe 47 Bl FHET AoE BE
met 2o BEEmWmE U2 &EiRA K@k
BoRE st SYECl ELH 1 o] ETHE
2 olAL BhikEy] Bt BETAXN KEE
3HA At ‘

o BEEEHE FRE st REHEY Re-
tefining lube base oil& BEES] A= AR
& ulolgro] EHEEME AV £T BNY &KE
o} HHESHA doh.

BiEEmI AL e ARES FEER B
Emete 9 BiEEmhel FLEste BRMtEYw
52 BRE FRHE 9 AR5 BREm
BArolA BE=ED Qi o5 A &t K
ol kst £RE7IE ot

=3 CrankE Oilol FHsE FREY shves

~-17 -



R aHR

WERIR HOSE Engine blow byZ ¥ ¥ o]
Y Pbo] HAEL EZ Dusttd KR HisY
Hol HiA3Y Engineo] EERIX &I TE
& ¥ #3ld RustZtE7t RES #RgE K %
¥} % Engined] 1524 HH= RS Al ==
Blow by vaporell &3t H,O &) S IHE
Ba, Ca, Ng, Na, P, Zn %-& Hingiel 43 15
ge5o] fEfEdHA

wEbx B 7Hed NS 'R He
e e M L8y HEe tdzne &
B 78~ A Clean energytt =¥ Re-refined lube

Table 8. Composition of retefining lube base oil

Grade | Waste oil | Rerefining oil
Test Item (Max.) (Average)
Specific Gravity(15/4TC) 0.8998 08712
Flash Point, COC C 208 196
Viscosity 40T 90.66 A1
Cst 100 1308 551
Viscosity Index 88 9%
Pour Point, C —~215 —125
Colo{ASTM) Dark 35
Acid Value, mg/KOH 520 0.16
Reaction - Neutral
Ash, wt% 50 013
Sulfur, wt% 05 005
Odour - Nil
Aniline point, T ~ 98
Al 97 15
Ca 2,260.6 302
Cr 52 Not detected
Cu 35 Not detected
Fe 66.5 92
Metals Mg 305 Not detected
(ppm) Mn 13 0.2
Pb 1038 Not detected
Zn 89038 282
v Not detected | Not detected
Ba 490 Not detected
P 1,1505 Not detected

oilld AFHES AnA Fols EEIEC ©
274 dd. A, BHEEHE BREdds A 2
72 5T 7 dev 1 e BiEEH
74 AEEel e BB Tk Kog K
£A)A Fuel cil 2 E&3H= HE & shve B4
FEmE 2GS B HHEOEA MHRE
2ZAE 3 £E FAES MEIANATE AiRE
TAEE v #E3to, KB Sizeg AHAIL Pro-
cess oA Energy FIRAEIL(BAENRE B
Side stream®) A" THEe= B 7Hd A
e e KES S —BEE 5Este —EiE
2 50 RBE BRI BEEH 7Hede
EERY A gEsA 8h

E§ olee BiR EZHKEEIM EEES
Balance® Reflux® FHEIAIFIHA Coking %
Fouling Bk S &34 TRE + A=F &
—i#9) Process®|™ Rerefining lube base oil¢]
%8 Clay treatment finshingg 3}A| k.

ool #¥EAYS Block diagrame Fig. 49} 2o
o B BRAAT BhERmmkgrt(fiE =
287} Kiltuigkel 3,000 S e}t FE
21,000M/T9 Recycle plant”} B Ao=Z
A1 Aot

TH#, Simulatorell %8t @0z Rerefining
lube base oil®] 7 #7{ES}+ Bottom residue oil®] #
BES AW BA Table 8. 3 Table 9. 9 2t}

Table 9. Composition of bottom residue oil

Concentration

Test Item mg/1, min mg/1, Max
P.CB. Not detected 1.00
Total Organic - 60.00 1,000.00
Halogens Chlorine
Arsenic 0.25 5.00
Cadmium 0.15 200
Chromium 0.46 10.00
Lead - 370 100.00
Viscosity, Cst, 100C 19.00 28.00
Plash Point, T, 220 280
CcocC




[ Waste oil Storage Tank | 5.2 KIER Process"”
’ KIERT#:-& BESINERIZCH7T 19844 B
7% BAZESF Process2A BEEEM 7Hd AESH

[iie=sm | o] 91E A% 2 EEESS 1k Decantation & 2

IS #% Thin Film Evaporator2 3t & i

(yggﬁycggﬁagg:) gﬁﬁii ol il RS 3 Asphaltis & HA7 2 %ﬁ&f&l_ﬂ—t—
Toz Hol Utk

3HgE, Thin Film Evaporator®) 7% FHE < By
Rocumular o Waste Wate 38 Thin Film Evaporator F#i2 #Ha=1 =

' BRI ERHHAE TEo] REY Distibu
Gas l l tor® Bladeol &3} HoEhE Lol R (Thin film)
Clay Treatment | | Clean Energy | o2 MESTEA NAECZRE KEHOD B
o prawol [EHEE Ao E BE KRIT M
P Bho] mHOZ T BN RIEL 4B
EHES %) EMHFY Alsphalt BEAT.
. @l HFE Alsphaltm THE % Tatn EigE

W OREES EHE R BEESRCM KmHoE
EEE] ol W ARE BB Ame 55EE
Fig.4 Multifunctional unit T2 Ti2og EEsA Dot

.

4
3
Legend: 1. Feed tank 6. Vacuum pump
2. Hot oil heating tank 7. Fractionator
3. Thin film evaporator 8. Clay contacter
4. Condensor 9. Filter press
5. Receiver ) 10. Re-refined lube oil
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