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Summary
With the aim of improving the stability of lubricant supply in Japan while contributing

to solutions to climate change and other environmental problems through the
optimization of used lubricant treatment, we investigated the potential quality, economic
viability, and environmental impact of a technology to manufacture re-refined base oil
from used lubricant were it to be used in society in Japan. We examined two potential
schemes for the implementation of this technology: one that made use of existing oil
refining facilities in Japan (existing process utilization scheme), and one that introduced
re-refined base oil manufacturing facilities that were already operational overseas
(overseas process introduction scheme). In terms of the quality of the re-refined base oil
to be manufactured, we aimed for a level equivalent to API Group III, commonly used in
high-performance lubricants such as fuel-efficient engine oils. Moreover, the domestic
system for collecting used lubricant is well-established, where they are converted into
recycled heavy fuel oil and distributed in the market. Therefore, the idea for the
manufacture of re-refined base oil was based on the procurement of recycled heavy fuel
oil.

In the existing process utilization scheme, we decided to mix recycled heavy fuel oil-
derived material with crude oil-derived material in the base oil refining process at the
Idemitsu Kosan Chiba Complex and examined the necessary pre-treatment processes.
For the pre-treatment processes, we examined the potential application of vacuum
distillation and furfural extraction, and discovered that both were effective in removing
impurities from recycled heavy fuel oil. Based on these results, we designed an
operational flow from the procurement of recycled heavy fuel oil to the final refinement
into Group III base oil, including the mixing ratio for heavy fuel oil-derived material and
crude oil-derived material. In the overseas process introduction scheme, we examined
the facilities of re-refined base o1l manufacturers overseas. We estimated the quality of
re-refined base oil manufactured at these facilities using the recycled heavy fuel oil used
in the existing process utilization scheme as the material, and concluded that these
facilities were capable of manufacturing Group III base oil with a level of quality
appropriate for practical use. We also conducted analyses of the economic viability and
environmental impact categories of each scheme. In terms of economic viability, it was
found that the cost of re-refined based oil may exceed the cost of crude oil-derived base
oil, which demonstrates the importance of the procurement price of the recycled heavy
fuel oil used as the material and of the profitable utilization of byproducts.

Next, to gauge the environmental impact of these schemes, we conducted a life cycle

assessment (LCA) with a focus on GHG emissions. While taking into account our findings



from LCA documents related to the treatment of used lubricant, we calculated GHG
emissions across the lifecycles of each scheme based on the analytical data of
environmental impact categories that we obtained from our investigations of each
scheme. Furthermore, through sensitivity analyses of the emissions intensity of each
utility and through scenario analyses that took future fuel trends into consideration, we
identified the conditions under which GHG emissions from base oil re-refining are lower
than from the fuel use (energy reclamation) of recycled heavy fuel oil, and calculated the
GHG reduction amount. In conducting this LLCA, a subcommittee that included external
experts confirmed the validity of assessment results and provided advice. Through these
deliberations, it was determined that in the scenario in which the decarbonization of
Japan as a whole followed its current trajectory, even if base oil re-refining were to be
introduced, GHG emissions would remain largely unchanged. However, if progress was
made in decarbonization efforts and the transition to low-carbon fuels such as natural
gas, the introduction of base oil re-refining would reduce GHG emissions.

We also analyzed environmental impacts other than those related to GHG and
performed an integrated evaluation of the impacts of the base oil re-refining business
from both environmental and socioeconomic perspectives. We first evaluated the
potential qualitative impact each scheme would have were they to be introduced in
society. In addition, we quantitatively evaluated volumes of natural resource
alternatives, taking into consideration their repeated regeneration. Positive impacts
other than reductions in GHG emaissions included the conservation of natural resources,
the reduction of negative impacts on biodiversity in line with the decrease in ballast
water due to the reduction in ocean shipping, and resource security, which links to
economic security. Furthermore, we found that there were differences between the
existing process utilization scheme and the overseas process introduction scheme in
terms of the extents of the above benefits and their environmental impacts. These
differences pointed to it being preferable to begin by using the existing process utilization
scheme to introduce base oil re-refining in society and then to expand these efforts
through the overseas process introduction scheme.

Based on the above results, we comprehensively analyzed the benefits, costs, issues,
and risks of the societal introduction of base oil re-refining for each stakeholder. This
analysis suggested that issues that must be addressed in order to introduce base oil re-
refining in society include achieving economic rationality in the base oil re-refining
business and developing mechanisms, such as certificates, for materializing the
environmental value of contributing to base oil re-refining. For base oil re-refining to

produce GHG emissions reductions, it is also important to continue promoting fuel



transition in other industries. These would be unfeasible for base oil re-refining business
operators to achieve on their own, so there are expectations for this challenge to be
addressed through public policy measures, as they would benefit society as a whole.

Overseas, there are legal systems in place to promote the manufacture of re-refined
base oil. This is likely because, while the environmental benefits of manufacturing re-
refined base oil are considered to be of importance, there are limitations to promotion
based solely on economic rationality. As we anticipate that similar issues would occur in
the event that the manufacture of re-refined base oil was introduced in society in Japan,
we investigated overseas trends in policies related to the manufacture of re-refined base
oil to serve us as a reference on how to address those potential issues. A desktop survey
of policies was conducted for five countries and one region (Europe, Brazil, China,
Australia, India, and Indonesia), and in some regions, interviews with re-refining
business operators were carried out to verify the efficacy of these policies. As a result, we
found that extended producer responsibility (EPR) regulations, methods to manage
implementation of these regulations, and methods to incentivize re-refining business
operators would also likely be effective in Japan.

Using these systems for reference, we deliberated policies that are believed would
be effective for introducing base oil re-refining in Japan. The most important issue would
be ensuring the economic rationality of base oil re-refining business operators. One
possible measure to reduce the procurement price of recycled heavy fuel oil, the material
used in this process, would be to introduce a system of incentives, such as financial
incentives, for business operators who sell recycled heavy fuel oil to base oil re-refining
business operators and for business operators who specify that the waste lubricating oil
they dispose of is to be used for base oil re-refining. Furthermore, we believe that
subsidies for the initial investment involved in constructing new re-refined base oil
plants could also be effective. Another important issue will be promoting the fuel
transition of business operators that are using recycled heavy fuel oil as their fuel. Some
possibilities for promoting fuel transition by these business operators include subsidies
for facility investment and restrictions on the combustion of recycled heavy fuel oil.
Moving forward, the private and public sectors will have to work together to introduce

base oil re-refining in society.
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FEAZ AARICEET DD AT —4E LT, OBEICENICEET S AR 7
BERAEERT %6 (CUT, BEF 7 e A EAAX—2L) &, QS CTERESNL TV HE
MR L2 7 m B R Z I AUENT 5256 CUT, it 7ot B8 AZXF— L)
iR L U, WE SN2 Ao MY, SE T 512 OICBE L R 5 =3 L F—EH
DEJRCEGEIEWEEE S s GHG CREFEMSOEZ I I a2 b— 528 L LT,

W7 et 2AEMAF—2L (BUF, 7r—2 A) Tid, ENTHE L ZBEEE T LT
JEZERE SOV AR HH T 0 Y i i e R | AR ZE 7 43 2 B Y bRV T B COKSR R A S e
THZEEMELLETPHMEITO L E LT,

W7 m e ZEAAF—L (BLF, 7 —A B) Tl A CTEEI LTV D M AAEIR
fbL7e7 mE A EHIEAN U CHERMBAEZIT I 0, EWN Tl L7 Bl 2 e
FITREEL, Y EEOTr BRI > THET 2 BELETHIZIT) 2L & L,

(2) LCA D#REE- 514

F—=AA KRB D250 F U AITEBNT, DICBWTEAIND T —& 04 ki
HEZROWNOIEHFAFEED LIRS TV VI EICLVEBET 27— 22 AV,
HAENICE T 2 EMEAEDT A 7% A 7L TD CO2 HHEEEET L L L LT,

(3) REF KRN R O 5T (i & HFTAEE)

=2 A KRB D250 F U AICEBNT, (DOBRMNEEEE X 2D, X—2T 4
VT U A L el LT A O M I A AR IS B S BR B B MR S A MR ISR
HELEBHIZ, TO—HILEEFEICBT 2 70 AEREM E 2 > OEEMICERT S Z
L,

(4) RETqyb-aRXR-FE-URI DT

FRO~@ DR R A B E 2 BN FAEZ F25 LA E S D E - R -
BB BT AR T 4 v hBLPaX R, (DO —2 A KO B ®250v )Y
FNZHESNWTHT 52L& Le, D LT, BEICHT > TRIEDLEL 253 E | FE
LEH O KEFEICIB W THRAE LGV A7 e LEBHTHZ L & L,

(5) BN DOBERBIMAE

FMEAENEA TWDHE - kA EEGRED E AEHE - e T 4 7T T UEON
FKHEZT A7 by TR NNCERBBRE~DOET ) 7 2@ 0 THEM L, BURIC k5
HMFAEORFER Eo~T VT Y A 7 RN R AT 5L L Lz,



(6) BN BUR&ET

FER@WB LXOG)OFE R 2B E 2. EWNICBT 2 FEME A0 REER L O L2 miT <, (4)
TRELEHEB LYY X7 ORICERA EBZONDHIERFFICOVWTIRE L DD
NP DY

1.3 EXDKH
ARFHEOFENRMAH 2 X 1-1 12877,

e
EHBEI OtADRE
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2. HEEBEATOERDRE
21 BHEIOERERARF—L
211 [FLsIZ
(1) BiT{R
JEU Sl DO — e 2 2RI, RBFE OERES & L CE S D, HOEBE T, TR
FHZBW T2 B5E L5, Y FETT Ol FMIC LB kBB 7y 2 B0 97288412
Iz AKEACB L OVK BRSO TR AR TRARZE L T\WDd, 26 ORFRTRIT
JEM I SR DRy & IR IS ST D, RIETIE, S FEFTO Foif TR, EHE
AU (BEEMEH) BROFEME Z B A L CHALMZ285ET 5 2 L 2E L, Bzl
ol 7B, MEFEEITIXY A 7 b (BEEE MBSk ELMEE) &N—2 U8 (R
Bk D FIMEED 28910 B2 THREEZTH Z L B CREECH 5720, N—T U Mic )
AIVNMERETDHZET, SV A7 E L CTHARMERET D Z L LT,
JFEHZ OW T, BERESREFIH S TWAEAERHRZ WS Z L L Lz, BAETIE
PE M OEIN > 27 DA L TR Y | BEMEH OB b FAREBORE LV ) A
TINESTND, B 4~5 FFEREAZEFERBNT, ZOM 77522 T05D
JORC 23S A AR IS LB R[N S AT WA MRETE A CTh D, Fio, BEMEMICIT, AR
IR UTo KO RER . VR 0351 - ZR L CTAELUTEEEY (AT v ) EREEN
TW5, ZRHDOWEIZHOWTIE, BEMEEIm b EAER 2 RE 558, BEAF O FAE R
EHEER DD BEEC MBI L > TREDZRETE TN D, 1E-> T, AT Tl
IRENL S AT LA BIIRERT 5 Z L2 oW TUEREHE T, BEfFEA > 7 7 %38 U CRE &R
ETAHIENAGEMEEL, BEERMZ VA7 AMELTHWSZ L L LTz,

(2) FRed

FHAEBEM AR L 3256, HCIETESFEREFT OB TR THE STV DR ORI
REARE SRR L, Loy | FERERICE ENDHHEYOR T v VFINRVERESH
TV bOD, HIFHICZE L TEFEOTZE L TO 2 EINFI RO E ISV T,
FASEMOME TR TIHT L A EBRETE 220, ZHHIRIANZIIZRRFEE S D | T
L FEEICIRIEE A EGENRVBR TR EZA LTV HDLEWN, - T, YR TR
DORIEFEFICT, WORALEZR L, DD R AR RS ZENEELRD,

(3) RS

VibzihE x| ¥ 2-1 IZBHF 7 vt 2206 L 7oA O RS 2 % — L0 2R LT,
ARl BATHIRRE DO K & 70 AR SUINFI B E 2 RET 5 72D ORTLEE £ .02
Bat 21T o7, £OHEE LT, BERBLOTZ V7 7— a2 L Lz, ¥, 2%
ATALER T BPE THEFEFTANCHEM T2 2 & & Lo, UREHFHEITIC b IREARE RN H
D05, afitga b, M OBLEITRE L TV D DI TIRRW o K3 EE LS (R



) \CHRE ST L E O ATREMES EV, 2 2T oSG ICHH L LR A i T E 54
W EEAT 228 L Uiz, DB, HDRHPE THESE T 70 b NS YL FETOR R TR L %
NENFMRER TG 72 D NS RAFR TR, FMESL e D ONIMELEN LY T 5 TRE £
ZHURITALER T35 70 & QN RITALEE T4 L 5edk 3 %,
AENZBT DRFO7 +— I AL, LLFTOEY Th D,
> ATLERTRR & U CONCEAHT 7o E 2R R OV v 7 T — LA T O AR IR A
oML, VA A EN—U UM OEBARERIBA I ERERETH I &,
> BIRCIRA RIS AL 52 DREMEHOME 2 58E L, INET R EEMEHOMNE
AL TH &,
> ATt RZBT L EMBAEORFIEMRROBLENG, Ea X FERLNITD
&,
> K7 o AORBEFENGOBEND, LCA RO AMGFHIIC LB 2T — 4% (B
Bl B - K - WEREOHEMAES) ZIET DL L,



BAEHEETOEX RIEFRETIZIOEX
API ) —T1

LRl N 1 g R AP1NTT
| “Fm API )L~

FILIE T35 701 R

— 3T —

K 21 BEFEIAERFARF—L




212 FEHOMER

FHAEEMICIE, BERERICR Y GO RILKE KNT 740 FTT7T70 Tux) fKah
ST BRx AN E F Do AT RS RE R TR I o TSR oAl 7 oD JA]
LR DATREMED @\, £ 2T ARRET DR & U TR 2 FRAE M O PR M ORI 2 52
i L7z, 7o, HE5E (CD) I OWTIFHRBOS B ETH D Z b, MRS DR LHHE
Howy bRV, FHRITER 241, £ 2-2, & 2-3 1L,

® 21 FEH—#@gER

IHH By S A FE#RO =Y 210)) 5216
w& — — RS =iER M KIEHR M
wE g/cm3 JISK2249 0.8629 0.8674 0.8669
A0°CENHEE mm2/s JISK2283 29.34 — 32.2
5l (COC) °c JISK2265 144.0 — 144.0
RENR °c JISK2269 —43 — —37.5
K> Wt% JISK2275 0.89 — —
RBxRE BE% JISK2270 0.99 — —

® 2-2 [AEZAEER

1H5H B L Baaiibe3 FERHO EHQ REHO
IBP °c JISK2254 162.5 168.0 168.0
5% ° EL 224.5 220.5 251.0
10% °c EL 300.5 266.5 345.0
20% °c EL 377.0 347.0 390.0
30% °c [L 402.0 388.0 406.0
40% °c [L 416.5 411.0 418.0
50% °c EiN = 429.0 428.5 429.0
60% °c EiN = 443.0 448.0 441.0
70% °c EiN = 459.5 472.0 456.0
80% °c EiN = 483.5 504.0 476.0
90% °c mLE 532.0 561.0 517.0
95% °c mLE 587.5 602.5 554.0
97% °c mLE 604.5 614.5 578.0
EP °c EL 679.0 686.5 639.0




K 23 AHPOERRERE

15[ Bfr Al RO RO 5216
Al BE ppm JISK0116 27 38 5 Rith
Ca B & ppm m.E 760 770 800
cl BE ppm — 280 470 240
Cu B & ppm JISK0116 22 29 7
Fe B & ppm m.E 200 260 32
K B= ppm m.L 19 11 14
Mg B & ppm m.E 140 74 130
Mn B & ppm EL 8 8 5 Ki
Mo B ppm mLE 240 97 200
N BE ppm JISK2609 770 540 640
Na B = ppm JISK0116 20 27 12
P B = ppm JISK0116 620 720 48
Pb B E ppm mLE 2.7 5 5 Kii
S BE ppm JISK2541 4,600 6,200 3,200
Si BE ppm JISK0116 110 260 15
Zn B & ppm m.E 640 670 430

AHERERD O B, BEH T REITKRDEFTHREGHARETH D, FRARDROE I TR
TRIZBIT2EBEFAEORIK 720 55, £, FHEOEBIIIHREOKFE (LT v RITE
Wl L 720 9 %, 2O, BT TRZFER T2 Z & T, ZhbDFEEF ORI
Wl FE DRSS FTRED MRS LT,
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213 JOotzO®REH

PEVEI 2> DA 2 S+ 2 £ TO TROSKBITRITRLIZEY Th o, £7.
ATALEE TR & U, VRIS L 2R BYRIRO R 4y (GEME5)) 21550, TR OEN
AR LTI ZRET D22 L2 RS LT ERRE 21T 9 2 L 2maf Lz, fit\ T,
b —OORMLBEL TR LT, WHA~OBRFEOENZFH L TR 2 RET L2 8%
HEYE LT, 77 7= Z21T 9 Z & 2Maf Lz, € LT, ZOERD D KR TR
T D RFALBUH « KR RICE 2 2 EORHE 21T > 72,

(1) BE#*E

LR K D2 AW EO RN Z M1 5720, EBRE L~ L TOER (7 RER)
1o, EROAX—LA%X 2-2 12R7T,

FEE —»

I—P BaGL

L———bE&ﬂ@H

B 22 BERBDSREERRAX—LA

EEREAITLL T ORE & LT,

F 2-4 BERBDOSREERSEH

—> B2C0M

15H AFS
HEL HERBEARLEE
WEE 10kPa ki
EemE 400°C 5 i

BHGL (BEH)
BHOM (A A %)
BHOH (EEH)

: 18vol%
: 51vol%
: 31vol%

JR¥

b2
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ARERICE VGOSN TN LN D@L (BHSY) . B5OM (AA %), ¥oH
(HHEy) LT D,

@ BEABICIDYHERVHERDEL
JREIQ@ KR O TR L= QL M, H O —ihfk, ZAEMER, & oRa a4l
ZbDO&ELITITRT,

R 25 BERBZRO—MRMER

IHHE B ff A EERIC) O HAON HAOH
(BED) | (FMvD) | (BEESD)

BE g/cm3 JISK2249 0.8669 0.8345 0.8485 0.9096

A0°CENHLE mm2/s JISK2283 32.2 3.943 23.10 222.90

RER °c JISK2269 —37.5 — —225 —

R 2-6 HMERBROZKBHER
IHH B Eaiiip 3 EEEIE) RO HACM HACH
(BED) | (A1) (BES)

IBP °c JISK2254 168.0 140.0 340.0 372.0
5% °c S 251.0 188.0 376.0 452.0
10% °Cc "L 345.0 197.0 388.0 463.0
20% °c EL 390.0 222.0 288.0 477.0
30% °c EL 406.0 244.0 411.0 490.0
40% °c EL 418.0 267.0 418.0 503.0
50% °c mLE 429.0 303.0 426.0 516.0
60% °c mLE 441.0 333.0 434.0 529.0
70% °c EL 456.0 362.0 442.0 543.0
80% °c EL 476.0 386.0 453.0 560.0
90% °Cc EL 517.0 409.0 468.0 590.0
95% °c mLE 554.0 425.0 482.0 616.0
97% °c mLE 578.0 436.0 493.0 635.0
EP °Cc mLE 639.0 484.0 528.0 647.0
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R 2-71 BEXRBROERREHE

I5H Bifr Ealipe EE 16 MACL HACM mACH

(BE) (A1 25) (EE7)
Al B E ppm JISK0116 5 Ritl 5 Ritl 5 Ritl 10
Ca B = ppm EL 800 5 XKim 5 Kit 2,700
Cl BH= ppm — 240 130 220 110
Cu BH= ppm JISK0116 7 5 Rih 5 R 22
Fe BE ppm mLt 32 5 K 5 K 110
K BE ppm mLt 14 5 K 5 K 53
Mg B E ppm L 130 5 Kih 5 Kii 440
Mn BE ppm L 5 ki 5 Kih 5 Kii 5 Ki
Mo B E ppm m.E 200 5 ki 5 ki 660
N BEE ppm JISK2609 640 260 260 1,300
Na BEE ppm JISK0116 12 5 K 5 R 45
P BEE ppm JISK0116 48 19 5 R 130
Pb B E ppm N 5 K 5 Kt 5 Kit 5 Kit
S B E ppm JISK2541 3,200 4,000 1,200 4,800
Si B E ppm JISK0116 15 150 5 Rith 40
Zn B ppm EL 430 5 Rk 5 Kiih 1,500

Q@ BEABICEDTHYBREDR

JFEOIZEENTWETLTED I b, —EE2ROTIT L A SITEES ~EME SN, BB

ThHDOIEIOM 1BV CUIRIRARM L 72D ETHRET 22 LN TE T, - T, BWIE
AR IR ORMP ERETELDMOTHNRFETHLZ Lo, L, HH
(CD. #=F (N), fiig (S) FIIRHIOM IZFEH L7,

& JBRLSY DNER B D WDITHH OIRIE TIEE L TV DA, ZOWhAIT—RINIIEFITE L,
IO, BEBSTOIZEAENEER SPICHFELE O L Bbhd, —J, Ik Lzt
R L T, RAWKFE ERES LA EmE LTFEIEL TEY | A U< RIKEN B 72
DMy EHELL LR A A L W En D, IR OEWERIH LZBREIZTE
ST ATREMED B,
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(2) ZIL75—)LihtH

WIZ, BEAE TRELENRD S TR OIREEZ, 7V 7 7 — L AIHEEEIC L > TH
72 DARIS I D A WEE LT, AR, 7V 7 5 — U Hh HE B 3 T 0D 5 s E A AR
XD LENELDLEMOIEETH D, iU, il & FFED 7 VT T — ATk D ERR
PEDENZFIH L7=bDTH S, SElE, = OJFH A BT o IEMs S & Zn st oR
T OERFRIEDEVZET TE D AMREMENR H D &5 2, T RERIC X AMGEE Fh LT,

B20OM —» —» B723MR

B 2-3 Z)IL725—)ILEHOSKRERIF—L
TNT T =AM O T REBRFJMBIILL T ORE & Lz,

£ 28 Z)L75—)LHS REEREH

IEE NE
EELZ L7 5 —)LEEREE
L SN B5H0M
TILTS—ILIEF LR 1.0
o 70°C
bexedisin| 30 &

TNT 7= AIC K VB E NI 2R r@MR &R S,

14



D ZILITS5— IV IZE PR D ZELE
JFRI® & B rBM. B45@MR OYERE A i L= D& LI FICRT,

=& 29 BEEBE. 72)ILI75— /) EHEO—EER

IHH B BT 28 216) BHoOM | BHOGMR

HE g/cm3 JISK2249 0.8669 0.8485 0.8507

A0°CENHERE mm2/s JISK2283 32.2 23.10 20.30

BirE@20°C — JISK0062 1.4707 — 1.4673

£ 210 BEEBR. 7L 75— LEHEBEOEBHER
HA B ST ¢ 216 B70OM B7OMR

IBP ° JISK2254 168.0 340.0 344.0
5% °C FE 251.0 376.0 378.5
10% °C FE 345.0 388.0 391.0
20% °C Rt 390.0 288.0 404.5
30% °C FE 406.0 411.0 414.0
40% °C FE 418.0 418.0 422.0
50% °C Rt 429.0 426.0 429.5
60% °C Rt 441.0 434.0 437.5
70% °C Rt 456.0 442.0 446.0
80% °C FE 476.0 453.0 457.0
90% °C FE 517.0 468.0 4715
95% °C Rt 554.0 482.0 485.0
97% °C Rt 578.0 493.0 494.5
EP °C mE 639.0 528.0 524.0
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£ 2-11 BEERBR. JL75— I HHEOETESEE

I5H AL Ealipe FEHQ BH20M B57OMR
Al BE ppm JISK0116 5 Ritl 5 Ritl —
Ca B = ppm EL 800 5 Kif —
Cl B E ppm — 240 220 53
Cu & ppm | JISKO116 7 5 ki —
Fe BE ppm EL 32 5 Kif —
K BE ppm L 14 5 Kih —
Mg BHE ppm L 130 5 Kii —
Mn B = ppm mL 5 XKim 5 XKl —
Mo B = ppm mL 200 5 Kih —
N BEE ppm JISK2609 640 260 110
Na @& ppm | JISKO116 12 5 ki —
P B&ppm | JISKO116 48 5 ki 14
Pb BE ppm EL 5 Kif 5 Kif —
S B= ppm JISK2541 3,200 1,200 900
Si B=E ppm JISK0116 15 5 K —
Zn B = ppm EL 430 5 Kiil —

@ INITS— LI KB FHMBREDR

AT CIEIRECTE o liFE (CD, % (N), fiiE (S) o>\ T, 777
—UAIHIZ £ 0 —ERRE DR & MR T T, fEo T, IMMEDE W ZFI LizBRrEI
BHTHDHEBEZOND, LLERL, 2D OER R & 725 £ THRETS
ZEIEITERPSTZZENDL, BHOELREITRNEER 5,

FIZ, ZNHDOTHEIT, bTIREGARTH-Th, BEORKERTRICBWVTREA
gL 7e D, (o T, AFETHRI L7 2 2OHBIZEW T, RERER TRICEES
B2k 5, X"=UrMTInNbDisE I mRLRTIER LR Enbro
720 FERMIC, N—=Y U MIZ X DR EPET 27201213, 2D OBV FEMEI %
JEEFE LTHWD Y, 26 OIeEOBREICH R AR AL B OGS D 7 ik % R LT
BATHLENRD D,
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(3) RRBHITIE~DFE T
TRIC, HARRTRE OKEEBH - KFEER) T8 e 520 Rk eifli L,

# 212 BRI’ ERENIRICEZSE

TR EXAS -7
& (Ch ks, FEBR
2% (N) fim i 1% 2
WHE (S) L

RSB TR T A O 2 SR E O O AR (B ZEME DT D IERRR) Z HEERIIC S L
THIELEEZA, ZD9b, bo L bELWHIKE RDDIIEETH D Z L iboTz,
RTINS R U7 RIREE & JEYEIC . U A I b e N— T UM OFFR ATREZRIR G R 2 FL
LickZ A, 2OV YA 7 A OEHEIL0.1~1.0 vol% & 7257,

BALRZHINESE 5 720I1E, WEOREICH L L T2 E AT 5, FAEMOESHE
TR 2 T 50 URIER O FA R A2 E U ClHEd 5, (KEEHE A5 E ORE O FEM 8 H
ZEUN LA B LT DA AT D, R EDHERRDH D, b EFEBTE UL, 7F
RAHEIRIR AR LTI ER CTEX MR H Y | Sl EHERFDBLETH D,

(4) EBEBEE~DXE

ATALEL TR DO AN DWW TIE T AN ER TS CTE 722y, EEROILE 1Tk L CRAE
ERAT BT, 2N D OERICKT 2B ROKEEEET L BEND D, KT, BUEEHR
ERITA IR b SVRE TS LD 70, BEFESE LRV LEL LN, —i
M, A R E O E R R E R, HREER 0T 7T VBEAETH D,

CRETRATE Y | BB & 72 2 BEE U E 7 S A IS, S ROEHRSE £
NTW D, HHRITZ ORED DA RIS & SRR IC KBS o, Atki% & 3EIcy/ no
KT T s aaT AT LT AL T Y . EEITINE O — I ST
WD, B L IR R E TR EE LA D TR LA LT A DA L. kRS
Wb F R U & A 7r EMRER ML A Tl D, T H LS. K FRCGEET B4
IR L 720 MDRERERTH S, ARERIIEGICHBIIZ R LRV, 2D R E
RCHf S, WIKFR~EBLUBRERERY 5 5, £, 777 VEBRE R,
R GRS O IR OB AR PICEEND T T MBERERESED bOTH
2o

ZOLERMICEAERERERE LT, M7 Ah ) ThHHE Y —4 (NaOH) ORI TH
NLZEBHDH, ARFHNIBNTH, BREN LR OVHEEFIEY — XL > THIE R
kT B AR D D | 2 ORI REET 5 SR D 5.
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(5) FTMEY—F DFHMENE

R L LT, Wity —4 (NaOH) ZJREHIIRI L, 2R AR L7z, 2.1.3(1)HEIZ
PS5 FEBR T, EAEI: (UML) & UGl Y —Z KRR (K9 18 mol/L) 2 2.3 g/L
DIRETIHRMSN TN D, LOLARRG, ZBBEOBE S ORMILE < | BEREN & 2 1IR1E
Thole, ZHU, BAEBIIIBEOBMAN G ENTWD 2D HEHESREOMEITK L
TR R Z L Wit Y — X ORIMENRRR LT LB bD, 2D, LM
L0 B Y — F KIS OTINEZHP L, 23 g/l 2R L CTRBICHRR 2 %M L=, 7%

BEMIER 24 LR—TH 5,
> BAGWAL
Y-+

FEBQ® ————» —> BHOHHM

I—> B2 HIH

K 2-4 FTHEYV—LEMOSHKBRERISF—LA
RKAX—ALTITRKEEFEM L= & & DOHMWHEREZ L TFIZRT,

R 213 BEFABERO—MER GtV —F M

15H Bify Exdfiipr E¥ 16 #AQ HAQ

M HFM
HE glcm3 JISK2249 0.8669 0.8485 0.8514
40°CENEEE mm2/s JISK2283 32.2 23.10 22.22
izl mgKOH/g BuEREE 1.67 5.34 0.01

& 214 BEABUWEOBERFRSHE GtV —F2E85FM)
15H - Xivi B2 ¥Rl HAGM HAGEH M
(A 25) (AA25)

Cl BHE ppm — 240 220 53

N BE ppm JISK2609 640 260 220

S BE ppm JISK2541 3,200 1,200 1,600
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SINTORER. BT M TEBRMENRKE KT LTWe, £z, V¥ A 7 ukf&s—
VUM OFRATRERIR A LR OBIKI & 72> TWIHEFE S b RE IR T LTz, > T, AR
WRMEL D WY = 2L IRMT 2 ZEBAZTHL ZEHIA LT,

214  ETIWVT—ROEET

UL EOBGEIRINZ B E 2 | #ha L BIETRMBFADET NV — A E5RE Lz, TOfE
Fa B 2-5 1077 T, ATLER TRACISUV T, BB 2 KIE IR C & 2 EAREHR AT 5
HLOD, TNT T VEARHIZ OWTIZZ OMOHIRTE (R - £ - fidd) OIKE)
ENREHR THoT2Z 0D, TNEHEL N—V UM EOFERELFEDDH Z & THLT S
NP DY
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BEEMRETOTR RSRRTEZEIOEX
S _APIY=T1
BEih OB , APLYIL-TT

API J)L—JTI

BIYMIBE T 70T R
——

H 25 BEOERAFRAICEZEHMBFEETILY—X
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215 EBFEFHECXNME)

FRoOT v AR 2 EMFAEORFEEZAOMNCT H720, a A MERE L, 22
NOWRRIE, BAEEROMEZ A M, FAREMORILE TH~OExE =2 X M §iLE T T
DR = 2 N | AR T O BRI LIS~ Ok 2 A b FAR R T CoMfida 2 |
ICXBILTEET S 2 N TE D, £ R MTOWT, BEALFRBHECE & 72 0 OHEE % LA
TR 5,

o f/EEMOFE= A k70 F/L

BRIV — T O ARSI LA 2024 FEE O A FEIHOfHRSIEF 100 FI/L
TRELTEY., 7. FAEMT A EHo 7T2BRECRE SN THA EHEINTNS
TLEEFBLTHREL,

o FAEFEMOFILE TH~OmE T A ~ : 10~15 /L

AR Z 7 u— U —TOEEAEE L, EEZEEICE 25 64 3 HERD b
T 7 EREEICBIT A ERENEE RS E I, BT S DI O R A B E
LCRE LT,

® FILH T CoOLRHEIa A 15~30 H/L
SRR DT OIRPLITZIER R & T 5,

®  [LER T O RMEEH T~k 2 X k : 3~5 [/L

PIRTIHIEHR S £ 0K 1,000 km #iik+ 5 2 & 2 40E L. B ARPRBRER S S 22350
6 4 3 HICHit L7c [7— & TRisME < WiiEE | (2B 2IficiiEER 2252, E
S AU Wk R X DM AR 2 B 8 L TRE LT,

o SR T Cofa X 30~45 H/L
R DT DRITIIERR 95,

RO R MEEZBMICINE T D L 128~165 H/L L7228, FAEMBN O HALME
EST D ETO—HD LRITIW T, TORFMEELE L FHET 2 4121%, & LRICB TS
BEED NE) 2BETILENRS D, ATLEL TR ORI TG R A IRIE, R
ARETITENZI 49.3% K% T 90.7% & AT,
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% 215 —EOIRBICBITSaXMESEEY

s I5H Xk IR
@ |BEEHOFEIRL 70 AL
@ |BEEHORLEBIBADOHZXIX F 10~15 A/L
@ |FEBIFBTORIRMIR (BHI1LHRLY) 15~30 A/L
@ |AIREIZTOSEEY 49.3%
® |FLEISH-REBERIGAOEKEIX 3~5HMI/L
® |BREBETEBTOSEEY 90.7%
@ |REBEIBTORIMIRN (RK1LHRY) 30~45 H/L

FREBETLE. BAERMIL S0 0E5a X MILLTOEXN TR TX %,

{(O+@0+@)+~D+B+~O+®

UbEXy, BAEEMILHZY OFF =2 A NI 245~308 /L &7 o7z,

- FCAMRE 2 O R O FE I O AT & i 5 & AP L —T T KOV v—T
OOFEMEY HRBIZEMTHY , Z A —T7MEMOMEE HE X TLE D ffRetEdimu,
Z 2T, REMEOYCEE R R 5700, FLENRE-G ILH7V0ax Mibx
LRBEEGHT Lc, FTROa X NREaIZe 20y, TUER 100%I272 > 72 HE1s, Eof
EAFTa A NIRRT E 20 EFHHE L, BRI, SR TROEY LleoTz,

e HAHMOMEZAFOEE OO0

o HABERMOFUETE~OHYXa 2 hOEE : O+-@+0

o AMEL TS TOREaX NORE : 9+-@+0

o HIETHTOSEEYOEE : (D+Q+@)+@+-O—(DO+0+®)+®
o AMLETHNOREER TS~k a A o ©+0

o IERTHTONREE O .

(O+O+O)+O+EI+O - (D+O+@)+@+®)}
c ERRBRIGTORNaA MORE: @
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=& 216 X FAER

FEI1EH DR MADEEE
BAEHOFEIX 156 A/L
BEEHORLETIEAOEZIR 22~34 A/L
RIMETIETOREIR b 33~67 AIL
REBITHETOSEEY 107~131 FA/L
BILETIEAN b RERBERITZEAOHEZXIR + 3~6 AL
RRBARIGETOSEFY 20~24 [H/L
RIBHETISETORMIR b 30~45 /L

FT. KODEEPKREIVOPFAEAREMOMEIA L 156 /L THY, Ait= X hosyy
UbzEDTNDEZ ERbhotc, ZORRTIIZZ NV —7 1T L7 L —7 T Hl &
DHEMTHY, ZNDOEB~OFAETZE L ORBFEEEDRR LN EBE X b5,
ZLTC, ZOWFEaIA FNEEFFa A 245~308 /L BBV CHELD 89~152 F/L A3
fiEa A N7 D, ZORTEENREIVON, BT T K OREER TS TCOSEEY
Thole, ZOBEEY OREEIL, KA b bLHAREBOFAEI A MIHEBEZITT
BO, ZOax MR TEIISRE T ORBEL /NS D,

2T, EROAFaA MBI A—TMEMOTIMEZ TE 5 2 &N TE 55842 K
At L7ze 2025 48 3 HBUED 7 v — F A Ok 1% 150 /L RETH D72, Gita A R
O FBRAEA 150 M/L 72D X5 2 AEMOFHE A NESREEVERHE L, £7.
AEMORE= A FE 70 /L 26 25 A/LICER LZGE, &= A ME 145~208 M/L
LR REEEREDS LT B ATREME SRR ST, F 7o, SRES A MIRWTREEO KX
WATILEE TG OBRE E D IZ oW TR, 49.3%0 5 90% F TH & EiF 72X 150 F/L 2 F
M5 Z LM TET, ZOFORH A ML 149~192 H/L Th o7, =72 L, £ b2 Ll
LI ZEE M LA ORINAI AL DY 10% 2L EIRINS LT s Z & 6% <, JEARY THE
F0 % 90%LL LI & BT 5 Z ISR ATRETH D L B2 D, TRbEL, HAEM
DOFET A N OEFRLETH T,

BT, BIAERD OB MAIFIZ W TG Lz, AILEE THIZB W T, EEE DD 23%
FRERAET D ERAE, 2T C EMMAYOKEIE L TR TE 28RS 5, FHAE
Fai 1L 85&EH 72 0 OARRBIERD OFAEREIL 0.51L TH D, ZORVERMN., BREHHEROH
AT & FRREOMME CRET 2 2 ENTE, TONSEE ARG T A POBRICETHND
ERET D, HAEMOMEI A M SEEa A &7 LW SR EE T 5 0
T H UIRZEMiRS & & %, 60 /L CHRIECE 5 L35 &, ALRNED G =2 X M4 31
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ML L N 5IRNH D 2 Enbnrotz, Fio, EEBRHIGIZEW L, BlHEY 0
B TRFEEFRAET D L HIAEN D, ZORIERMD, & 6722 2 R 2 #% TR 72
D ERET D, 2024 F~2025 FFEORHENRF X 90 F/LFRE THR L T\ 4720, ZOffh
o DRERAE & LT 20 M/L 2251\ 2 70 /L SRR OMECH D L 55 &, FE
EMHEDORF 2 A M2 5 LML FTF 2R B 5 2 Ehbrole, TNUHLOMREE
bis e, it A ML 209~272 M/L £720, BAREBOFEZ X R 2RV ERTED X
ME 53~116 H/L £ 72 o>72, ZOMEEZT THOHEOAEDLEDL Z LIZTERNVHOD, K
BT _REFAEERMOFET R NOMEIREZHENT 22813 TEL LB 25, AAERRDE AN
MM 2R T, BARERBOME= A M 41 F/LICHRE LSS, FEEmE0 A=
A M 144~207 H/L & 72572,
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216 A—TA)TABRAZR IRILX—FEREFOEE (VRIS

LCA DRI « FAf M OBR B RBMRIHEN R O (FEARVFEAMN) 2 EhET 5720, & Lk
BT 22—=7 14 V7 ¢ (BB - B L) BRABER O LF — &L FH T 50BN
b5, 2T EROET NI =BT D, AT, AL TG0 6 R R T
~OFE R OEAFHRTRIZONT, 2—T 4 VT A AR - =X VX EZHAE L7,

® HIALEETRE (BUEARE)

BTV — A ORI TR CEAZMEE L2 EE IOV T, BAERMOMIR E 7 R ER
DOFERIZESE, AR, 2—T7 4 V7 AR - =V X —(EHEEHEE LTz, %
DIERE B E UCHME Y — 2 2 EATDH 2 E2BE L, BIEM & LTH MY — & 2 H
THZLE LT, HARMZLET LA O Y — X EARIT 2.1.3.(5) TR DKk %
MR TESMERA Lz, 2B, 7tk Y — X IIKEROETIEASIL, KoDIFEAL
FIRERE LTRE s D, ARTREROMB T b bR TROFE E 2584550
PCRITATNROIEY 49.83% & L1z, iz, FIERDEAMAIATLZ & & L, RIERY 23%
Z CHEMCHES T 2ELE LTRIAT2 2 8 & LTz,

£ 217 RILEBIBICETE21—T1 ) T4 HBAR - IRILX—EHE

I5H =_£(v2 &
[ BEEH L 1,000
A—T4UT+4 CEil L 34
AR t 0.038
£ kWh 20
T¥AKE m3 0.13
e m3 2.1
HEV—4 kg 13
H A B GRIEZREH) L 490
BlERS (C FhmiELmE) L 230
B L 280
BEK m3 0.17

®  HIMLER T35 & A i L T~ Dk

HTAVER T35 O i fORE B T3~ it B X WL DAL & L. & oot iEEEIE 1,000 km
E LT, WIEIEINC L D2 2—T 4 U T 4 AR - = VX — (A EICB L Cid, EEHIN
KAMFTEFT BT L7z LCI 57— 42 _X—ATdH 5 AISTIDEA [ZIX# SN TCWB=H, 2
ERAWALZ L L LT,

25



® iSRRI

AR TRRICEAT DV A I AM OB UMz L ThTNhTh o7, K
TREOBEGREMII A= M2 e LT DlER LR —Thos EEX D, T2 T, AL
BO2—7 4 V7 o AR - 23X —HESITEFREO S OE A Lz, AT T,
REFT A . 7B, BR. KEROT V=T 2T, 0 OBEOFEMSC, EED
IR, BERMEOT-DIEFRET D, 7o, AR O Y B R O —FBIXEH O JFUEE &
wHZ b LT,
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21.7 E7V T DER
FROBFIEIT I ICHTZ 0 ENEZE FIEEEZIT O MNER) ~oe T ) 7% Fredil
DIT->7=,

£ 218 ET7YVIJREHRE
F<hte 2 R
202545} 20 H RIALER Y 0 & 2 OFMNCBET 5T b AbY
202545 H 26 A
202546 H 27 H
202548 H 20 H
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22 BHTOEREARF—L
2.2.1 [EZC®HIZ
AREITIEL, WA CREICREZERMICHES L W A AT v X 2 AARENIZEA LY
B OWHPREMEICOWT, ZAMICEET 5 2 & & Lo, FRICERM TIE, 53 28
(Used Lubricating Oil: ULO) #JFUEFE U, FEER7e KB RERE N & BVt 2 a6
bE¥LIEETrERZL-T, 7A=Y O & WEBAELMPBLCZEAESNTE
0. M8 Th A=Y EEMICIEET 2Rl 215 TV D, 2 9 L7eiA i, BB AEE
M MMM OB CIRSFHAIRETH Y | — B CIXBREMIMHEIZE S A—R
TV T AR E SN TGEIR bER SN TWD, £ 2T, BINBEZECTEEICES L Tn»
527t ZA0RTHEHEMNICENTZFRAZET LV r—2 L L, 207 vt 2DHEHT
BRI, BN ATREIECEL, ICRERVE, BIEEDRIR O F a2ty L e Lz, 20k
T, EWNEAZE LG EORFEUHMIZ1TH> 2 & & L,
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222 TJOtROHBE

ARETHREE T 200, BINZBW CBEICREEHE CBE L T 2 EBOFARN 7 1
TAOFTH, bHEMICERT- LTSN T n A TH D, 20T kAT, FF
PARFRE R = N EBSGREE A EAGDED 2 LICL Y RO FAREBN—X
DIELC Bl 70 288 - KB RUZ A JEEIRIC A WO EEIN R C R R A SEHL L T D,

FPRE R, BATEIO 60%LL E4& @it B & L CRIATEETH 2 mlsd 5,
BARIZIX, 70— Wb 7 V—T7 IS 3 2 B A REMICAEETE, BB
T VU, TEREEMNZ SRR R TAR—Y RO R AR TH 5, BN T
LT T2, ZOPAEEMP A=Y VM E RIFICRGI SN —A bR SN TEY, &b
(GTAETBREMAIMBEICE S =R 7L I T AR E SN 8 & b —# TR LN D,

WIZ,RIEEMIOIER T 5, K7 v 2T, B OIS T 7 589 11.5%, 1K) 16%,
PRV AK) 1%, 7 ) — v a—27 2] 1.5%ZEIAET D, BB A 37 v ANOMEYET
KRBT AR L LTHAA S, = (X =R om EIZER LT\ 5, BIlEZ 0 £ FH)K
FEFTHZ LB TE DM, BINFEE TITE OISAINGEZE D 5~ REKFEL - Bkl
SN R DERIRAGAKSE R EE - AR - KRR O SRR ~OmELEED T
D, ZOF T a ik, mEFEEICE UT Mot & NERIRKGE] 2008 C X 2 ikt
ZHleb L, G Emd o8iIEE L THER SN TWD,

7o, BEEAMKEEIE S K&V, FA Y ifeu HFZEATD LCA 4 IC LhiE, ULO %/
AFEICHEAET S Z LT, 1t 47205 1.8t @ CO2 HIEAENELNS EHRES TN
%, S HIZ GEIR OFFETIX, CO2 LUNDBREEARIEE . Hl X3 AN E O E 5
BEA~DOHEGREITBWT S, FAREMIT =D v RS & ik U T 2 B A 2 R
DT EDPIRENTND, ZOTORKMNTIE, FARKITHEZRZ VA 7 A8 Tixad | B
RFEBRSCY —F 27— a7 I—HfEOPERE L LTEST 2255,

2—7 4 VT 4 ETIE, RRA A, B, KR KFE TUoE=T7 2 EIHHALTWD,
FRICKBITHEME RO L 70 5 HHETH Y | BIEILSMR (RERTAUE) HkRDOZ L—K
FERMH L TWDR, FEREIIINBTED 7 U — ok HERLF L e )~ DHEH ) 7T RE
Thd, ZIUTED, SHITHREBEDRT AP EEB L. GXBOR & OBFEE —EmD 5
ZEDHIRFESND,

LLED X 91, ZoBINetE T vt 203, @I - BIPEY) O 8K 72 S ANl fEA b -
BREEAHRIR - 2k D 7Y — LK FHIE &V ) ST BEFOENHAER Y mE A 2K E <
ERIZEMEEZR LTS, BARICHEAT LA, B b VA 7 VEiOEANICE &
F 57, WHAABLOIEERAPE E SR OBEIC SRR D ATREM N H 5,
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IKFE D fRRE

_>| APIY -7 T +3kih (2~6cSt) |
_>| APTY" I\-7 T B3 4cSt) |

_>| APLY" I\-7 T B3 6CSt) |

1%&1;*1 BEO 75

|Em°1| |mﬁ| |Ei| |=Ec=::itu|

BAofRiRiE

B 26 JAtxXoQo—
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223 BAFREGEHORE

K7 v ZAOEAAGEZRET 5 LT, BARENTHEIL S5 BT & U4
PSRN SEtE 7 0 XN ET 20 E D INTHEERRATH D, £ 2 TAFETIE, AFET
AT A L7 AERO BAREN TOSHTRER & Bilidk AARENTAT LI fAEROMK
INAEZETOLGAEIR & FONTHRUEEE LT ST 2 BElTR I O Arks & (BN 3t
DNYEME) & & FROARBRRER M E SRS DWW TR L 72,

EI RIS OWT, ENEAERER & RN BEME R OZRR IR —E L Tk Y,
ENFAERMILEEN 7 0 XA TOESERAPAIETH D Z LR MR SN, FRicT Y
oz Vo MBRO b ORBRE S 2% < G, BRSNS E < ARRAEICEIT S
WIEFELE UCRMii S iz, —F5 T AFETATF - LEBAERRITOCEE S L0
AR S, WRA~DOEZEPRE SN, YT m RTHLWEMENLIE TRAR
FEERLT L I & » THAISHIEI TRE ) & O LMD R S v, JFUBHF A O ek e e PR © &
HLEZD,

W, EFREIZHOWT, A7t X TERATED LT OEEL T HER D D,

& uZUEHE 5,000 ppm LLF
® KNEAEFE :5wth LT
® [y - RSy AILERTRR (fii5) A1l - /K5r5vBE) CThrRE W REZR &P

A AR D BETH T LB « SRR A LR S TV D 72, BRESRMEE 7 U 7 T 581G
D < BRI D= AFEREZ T2 Z LN TE D, FEBE, AFETAF - EH L 2mAEEmT
TS Al LTV,

U bZpkEzse, AETRA L0t 2Tk, BAENOBEARMARTLHEZ LTA
—VUMELIRAETHIERSFEATHIENHRELEE X D,
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# 219 REHOMRLE

HoIN HiSEEE RFO B EUROULO | A#tRFO | B%#fRFO | C%tRFO | D%tRFO BT
& (20°C) | keg/m3 0.8672 g/cm3 882 854 865 868 931 kg/m3
40° C 29.3 mm2,/s 48.4 31.1 40.1 41.2 78.6 oSt
ERLE 50° C 20. 41 mm2/s 21.9 21.4 28.5 56 cSt
100° C 5. 668 mm2/s 5 5.9 5.6 14.8 cSt
FETEH 137
. PM-A 98.5 °c 184 100.5 173.5 110.5 n.d. °c
coc - °c 194 208 190 <100 °c
B °c -40 °c -25 -26 -25 -28 °c
i ii] mg/g 1.67 mgKOH/g 0.62 2.01 1.61 1.71 3.68 mgKOH/g
K5 0.35 wt 4.84 wt
2354 Ma% 0.83 wt% 0.83 0.93 0.95 0.93 wt
Al <5 wtppm 10.0 1.9 9.26 8.76 104 wt’%
As <5 wtppm <1 n/a <1 <1 wt
B 25 wtppm
Ba <5 wtppm 50.7 wt%
Ca 13 wtppm 1001 843 1140 1150 2930 wt%
670 (A1) wtppm 0.17 wt
Cl 8(Inorganic) wtppm
662 wtppm
Co <5 wtppm
Cr <5 wtppm 1.4 <1 n/a <1 9.2 wt%
Cu <5 wtppm 21.6 5.87 43. 4 31.4 19.9 wt%
Fe <5 wtppm 72.1 17.4 31.6 32.1 275 wt%
Hg <5 wtppm
I <2 wtppm
K 9 wtppm 75.3 48 37.6 196 wt%
SRR Mg 56 wtppm 46.7 99.7 122 95 456 wt%
Mn <5 wtppm <1 1.31 1.06 6.26 wt%
Mo <5 wtppm 23.7 261 125 107 247 wt%
N 480 wtppm 1080 1110 1100 1650 wt%
Na 12 wtppm 36.6 28.3 22.4 21.2 140 wt
Ni <5 wtppm 5.3 <1 2.31 <1 3.49 wt
0 23000 wtppm
P 76 wtppm 233 471 529 543 827 wt%
Pb <5 wtppm 1.2 <1 2.92 4.33 3.17 wt%
S 5200 wtppm 0.23 0.204 0.285 0. 309 0.244 wt%
Sb <5 wtppm n/a wt
Si <5 wtppm 26.2 wt%
Sn <5 wtppm 1.2 <1 <1 1.73 wt%
Ti <5 wtppm
v <5 wtppm <1 n/a <1 <1 wt
W <5 wtppm
In <5 wtppm 588 605 536 615 948 wt%

X EBEE RFO (FAEXRTAF - FEALBAEEM. EUROULO [XFIMNBERBH. €0t
RFO [FAIZRAF L-BAEERDOTEREIET . RFO [FBEEM. ULO [XERAFAMEE
MO TH S, HAEE RFO & JISEITHEN, DI ASTM EIZHEM,
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224  REFERECQANRE)

ARTI BN 7 02 2 % BAENICHA L7558 ORI & TR 5, 0t
BB ) - (RS ATR 2 5 L7 Ot = % b &R L, BLRA I CORRBIIEIC SV
B 5.

(1) AT
ARAGIZ BT DRHERIFIT TRRO®E Y,

® JLPHRE
> 72,000 t/4FE (HZhALERE: 68,400 t/4F, BB 95%)
o HNIRHEDY .
> J—T7MEATMN 64% (3¢St 19%. 4 ¢St 34%. 6¢St 11%). 7% 11.5%,
WL 16%., RELT R 7%, 2—27 % 1.5%
® (iliksAlHE :
> A% 147 M/USD
7N — 7 M AR IRGE 150 F/L
B ARSE 90 H/L
F 7 HiR5E : FOB 7 27 itk % &
a— 7 ARGE - BUR TH G IRER
®  JFURMIHE
> 70 /L (FFAHEH)

vV V V V
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(2) 4n

BRINSETE 7 7 2236 1T DUNRERF 2 HEIC, BATOBEALRE LI2HE OIREHEE
ToZLelic, EMEA~OET U 7 ORISR, AARENOHFAERMOIERIL, TROFEH
M2 L& LTo B DIURIZINE 5 LHEE S hTz,

K 2220 BRAMDOREBEBBMZRE E LI-BEOERINE (HE)

APLD )L — T MBI

APTA L — 7 MEL B4 Rh 59-71%
BIEUNE

P 2 (AN TR ) 7-10%

+74 (GEib S ERICERE) 9-13%

§m (I9EMICILERIC L TEAR) 12-14%

d—9232 1-3%

=5t 29-41%

(3) &R

PG ORE R, BRI 1L 72 OFEHEFF 2 A I K 161~166 M/L Th o7z, M
AR T 2 7 mt R AR —LDHEa X NI, BATON— 2 SElfltg (150 [
/L) % ERIZAKETH D | BZEM CIIEERRIIREE B2 b b, 23, e (FAEE
) FHEa R FERWEELE S X MZOWTE, EFEa A R G EERBS (70+0.64=109
ML) #7925 &, K 52~57 /L Thotz, > T, At A 33— U 3tk %
TEIDGMHEE, BARKMILEES -0 OFARERBE A MR 93 /L L TIZ/RSZ LT
HDHEEZ B, ZOROFEARM 1L H7- 0 OFAEMFEMKS L 60 H/L LLFTH 5,
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225 (Ef@thREt

ERNIZR T 2 MBAET T o MR S LT 4 Eira 2 (TRt A fi~D i), SZHf
SRAE Wi A b KFEY R BEERAE O A ATRENE, = 1L — e 5055 2 FEieit
L7, BRI TN ENE A DA L FHHRPFE L, W BIRT 5 0T HEDRSL
PER LORMR 2R i RErE IR & ST 5, ITIC, SMEMtOR B EZ R,

@ A (RALtA)

® i

KFEY A7 PFRHNMEL | ER) 72 F MY vl HE,

7V =27 4 — )V RTEEHEY Y X7 /&,

5 BRI « MU R D OSHRNIE S | BURRPEGTER SV,
FAERRET R —0KFE O ESFITEN D,

BRIE - WIS A IE U7 AR B SR i D R BH 203 W HE,

Y V. V V V

® 53k
> WG HIBEYICE . W X B ITMBER & D S,

@ B T (P ERHA)
® i
> BEFEA 7T (BB - BUEME - MK S,
> WSO < it A PR,
® 5k
> BEER D X7 L b= A R sEAET D aTREME,
> KRR - FE Y A7 22 TR Y | FEMIEICIRVE,

@ C W (hEHA)
® i
> THBMORIAAARET, BfFA > 7 72 sl T %,
> VTHARSNOT 7 AN T, Wift= 2 MIPRE,
® ik
> WFNERRE THARKE (MR - B - BEWEE) U 27 8m0,
> THEEGYORREMED Y,

@ D i (BdE#A)

® il
> RRZ AR ATEE T, LHEBHIOTER 2 L0770,
> BAVEETSICE S Bl 2 MRV,
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o ik
> FEVE R T MR - HEE O U X7 3D TRE W,
> BEAERRE O PR A rTREMEIZBR E Y,

SRR OWTIE, IROFIZHEHT 5,
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R 221 EAMBLLE (RREEHE - 6 ha itF)

== At (EALHETS) B (chERihF) Cir (hEH) D (BAFEHF)
AN TR HB i
%3 12,000 %9 35,000 #9 18,000 %7 28,000
(M/m?)
BT BE 77 TS BhH: BE77 TS, BE77 T1SBhH,
+Hhg \ \ \ \
R RN B R o ) R4 2o
e (SRS
BiER B (SFIRBAEHE) w;m7> " th (BERE—MERT) | b (BERE—BEET)
—aPERMHR
BEO. BEO
MRt o= BBO. $EO BEO. SEA BBO. BEA
(PIRESAIsE AT e
FERMHIR -
# 8.5 (& # 5.6 & 7.2 (& # 5.6 &

(B5)

EYRY

g (GE - =K RT/N)

= (FEs 7 7HE
)RX7)

b (Fig b5 7HE
)RX7)

B (m ks 7R
J2H)

BIXR - KRR

© (BRA-FERAN. KFRH
aEtEHY)

A (BT RIRE)

A (BIRRRE)

O (BhA4273HY.
BIREARM)

BURHIX &

i (E-R-MICEPERX
&, BIREBZHEE)

b (REEE. BARZED
Y)

b (BRADERIHR
537-))

t (BAREOHH
ER7ED
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226 A—TAI)TARAZ-IRILEF—FERAEZFOBE(AOAVN)DH)

FTARAT OB A TIIKREELFEAT S, BN THEENICEHL VD7 rEA0OERFICK
R, FERSOSH & FOIZAER] 650 t BB LEL L S b, ARFT Tk, KBRT A& FE
L 7= SMR (Steam Methane Reforming) 52 k2 AR ARHRE E Lz, KRN AFEET,
7t ARBLOHB =y N OB CTERAKENEE S L, & o v — 7 JFEILAFH
# 2,420 Nm3/h EHEE SN D (NFR: 7rk 2 1,200, fiBh=—=> b £ 1,220), £7-,
WS ABKK - HKEDOZDOM—T 4 VT 4 IZOWTHEKEOFEENRIAEND, Zh
b DORGEHE =7 EIZOWT FRITRT, d, FERRIC LCAITHWDFEMAR A X M) T
—ZITOWTIE, BEMEOTOIRRE T2,

® 22 1—T4)TAREYT)—

X5 By REAEE e
. 1,200
XKARARX (FAER) Nm3/h ) RIS - MER
(E—28)
. 1,220 i
KRAR (FHBI=v ) Nm3/h ) HENERE - 1 —T 14T«
(E—28)
. i 2,420 o
XAHAR (BFH) Nm?3h . tiEEE
(E—28)
BN kW JERAR —
ER t/h FERR -
AEIK m3/h FERR -
6
BEK t/h ) BIERNTORTILEZEE
(E—28)
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227 E7IUTEDE
FROMEFEAT I ICHIZ 0 . ENHMERE L ENEE~DOE T ) 7 & FREOm VAT

277,
£ 223 E7YIITRERE
E i B B M=
BN E 2025 6 A 13 H o MEEICERLLBEMHFMET
E7YULY 7:00~9:00 U T RBEDEHR
(Web £ )
E NI R 202546 B 17 B BEAE D > DB
13:00~17:00 WAL

ITEH KFVRIFICRLIE
R
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23 KEOFEED

ARTECUE, IEMEA Y 7 2OBRE &, BT B8 AT L OIS 7 DEAD
9 A% —MCONT, BB L CEHEEEH B LT, ZNEDE L% FRIORT, %
fo. AREETIL, BRI AT 5 7 DA L kU SH R NG L, £ ORTRE

BRETEGHEIC W TR, 3 BB L U4 BEITRT,

% 224 EBBEAETOCROREERDELD

BEIOEXER BN ToEREA
RAE¥—L AEx—L RAEx—L
(2.1 TH#&ED (2.2 TH&E
BEFEHORMNERAES & ] & ]
BEEROMRE JN—7I JN—7I
)AL ER 1R 100%

(IN=U UM EESR)

BEERILH-YOEHIR T
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HAf  BFERLEERI ALY, [RFEFLEREXERHEEERIAE (FH) (ffM6H)) 8

8 https!//www.enecho.meti.go.jp/statistics/energy_consumption/ec003/results.html
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- £EERFES - RRH A DEALE - B - BB O R PMEICK R, RiE
- HEREHOBMAKEERD - (REF—LB)LHF AL EX0EEHRENET
- RO REEML
- BRERERE
EHBRESREE - RRBO BR5EUL & - RRBO & X + - B 1E TRE G EAE MR EME - EhEARITEREORE
F(REF—LA)GREEEIEOEM - WIE CREH RRBO BR5EAME - BEEEMEORRIL
- (RF—L A)FRFHRE - (RE¥F—LB)IIEEED-HDA
- (RE¥—L B)IGHBOMNHIRE B XFILOFRRE
F(RF—LB)ZI1EREE
BB HPEtHELZE | Scopel/Scope3 ATV 5HIE(T | 27 - REEEDOEKKIL )AL ERTHIE - EEEROBHFIRBGICLS, £
FILF—EUPYH AT I)LELTLY - R - REEEOZEEL MEERTEHEOTE
BUMER)
- BB EEE T RIBEER T E—IL)
IREEWSERE - B ESETREEEESRTE—L) | 98 - REEEORKEE )AL ERTHIE - EEEROBHFIRBGICLS, £
- R TRENB DS - (RE—LB)EHFLERBELYE | 55 - RESTEOZEL MEERITREOTRZ
R DR TR - ESHEAREE SR P ORBLS
HiEDRE
EEEHNsELE | RRBO &M TOFHUINEHS - R E LTOINBEHEDEL - A LEEERITHIE - EEEROBHFI ARGEC LS, &
BEERNESEE - REELE - BRSED ) Y — X DHEIE - 2Rl - REEEOBEEL - Rl - MEEEOZEEL HBEERITEHSOFRZE
- Scope3 AT 31 11 Bl - (REF—LB)EMBEERBELAMN | 2EFERBSLERTORELS
- REEE@TE—IL R DR TR HEDRE
F (RE—L AR - REEEY—E - WIE CREHBFLEEHRSTME
REOFINEES
AEhRNEEES - Scope3 AT Y 1,12 Bl - P)B O R M(RERSR - RIS - WIE THREL RRBO BAME - RRBO {# S R DERFEARFRIZ L B,
ISV EA—F—R | 8FH—Ro Iy rFYU MER | RRBOERTL I 7 LEHE RRBO FEND{ERX
& - EREAF - RTEOHE
- ENBHRERL
Iy Rka—v— - Scope3 AT 1HIE - PEBEIX MRERR - REiE) - YA Y IILRERET IHIERE - RRBO A& FHDIRFEARAIZL S,
- S —UHRERERR - RRBO it 7L 2 7 L &R RRBO HFED KK
- REEHMTE—IL
BEEHEERRE | BRFcHEEORS - PR - TRILF—OR B - BEEMICE S OERREL —
FIASE) - Scope1 HEHH E1% - BAEHEEROBEE~OMEERERR
N—CUEREEE — - REMEELE — - EEIEICKBEEMERS A ML
BA - it - (R — L B)HugifRFE ML - HFEET - REBEEMAEN AR - EFERA - IREESSEETE - TISFHBRADRAEE)

- (R¥—LB)ILGHE - F@IcLE
HSANBIERE
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6. BERSOBERBRAAE

6.1 FHEOHME

Mo U1 7 i, 8w Gl oA 63 [\ - BGEH C O E D E
L. 20X 5 R A R 5 412, 380 E TIZBFEER OB AN HEA TWS, BLER KIS
BT A MRS 2T 2 1A v T 4 TITEAS TR WVIRIE D, 4
% OB ERRFHC AT 72825 24T 9~ AEFEOFEITB W TEEMY 1 7 L&KL %
EBOROEREFE (FICT A7 by —MEEE~OL TV I ET) #FEEL, BART
OFEARFHMET 5 B2 bNDBOREHT 2L L LT,

ASWEOFEICHT= 0, MY A 7 VR HEATWDE (M) 72 & ONTHES <A
T 4 T OBANEEmHNIED TWDE (M) L LT KIN, 77O, E] A—
ARTVT AR AV R T Z256tB e UCRE L, [H50IC ST 22 & QNS —EBE (b
) TIRERT LAY —~DbeT ) VHiEE I LT,
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6.2 ZEBEREIR
6.2.1  Fr

PR Cid, BEETETHAEELHINCBE LTI 40 UL RICE DR & 503, S0 Bl vl
55 (75/439/EC) (ZHAWTIX, BEMA RN L, AM & BREEICRBE BRI E L 5252 &
IR MBS D Z L RO TV, D%, 1987 HEIC KIEZRWIEA Thil, =3 /L X —[A[Y
DIZDOFEA LV LBEROFENMER SN D L H 2/ o7, 2010 4, FEMESIE, BElIC
BT 2 EE &Gl EDOREEMIESZHEIE - 5T 5F T, 2008/98/EC (WFD : Waste
Framework Directive) |ZE &# iz Hv7-, WFD X, MEEE (MS : Member State) 25
L. BEHMh O BEFE) ORI EE T HAUTMOFE DM & DIRA 28T, /2 BIEI Shu, A Of
FERBREEICE L 522 2 L7, Wb [FEFEWOREN) #HHEL TEHEIND L.
BRI R E LD Z L AROTWS, WED 1Zx7-, IiRAEEE (L (EPR) il 0 5L
HED TS, EPR HIEIL, BIBENREE DRIV OWN 2T 272D D& 2 iiiET
51 OISR A R IRFHI TR & L CHERE L T\ %, WEFD 122D, 2018 24 (EU)
2018/851 (22 iE S, EU 1231 2 BEFEME FLO FARR IR A & LT & i X HhE
LTW5,

FAER 15 ME0CEIT 2 FHTE T 2021 FREAT33 HHt H Y, LT 50%ICHT=b
1.6 Bt BENN S AL, 1 EH T t OFEEEMAFRRE I TS, PERK 15 2 EICRAW TR
AR 2 BERIRINOFE EREIR S TR Y . ZOEERHALMORE E LTHERN IR T
B, EEKITHR T TR ORI O~T U 7 A ZURHER L T LI E S 2508,
VT LHETOELZ D8R EPR VAT LAZEAL TWHIRTH 22, 05 ESCBUN
DITALVIEIZE VA TH Y | F%y@%’mmaa?Aﬁ%<k%ﬁ$ﬁ%@E
WAL TWBES HIE, £ % U7 D CONOUNDEEIZ EPR IC & % R 72 f AR S Rl v
AR K o THAERBIEREALTHDIELH Y | ﬁé%@%L# ATV DERIT, AE
OPEFHPEEDOKR Y L HE L E 2, ANZELZ L T BRER’H D,

WRAYCAXVR, TITUAAZIT | AL BRI AR — AT AL X )
Tx— AUz—FT2 . Frv—F, TAVTUR TAATUR, AT RUT LY

W HBEAEERO U A 7V EHET 2EF a2 Y — 7 A, EXAFF the National Consortium of
Waste Oils (https://www.conou.it/en/consortium/), 0 3 FEDOFAI L ELE THEMICAN SN TV D T
W, AENTFHARN & L,
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& 6-1 EEROBERMIITHEN

Fh
USED OIL BASE OIL
COUNTRY COMPANY
FEED CAPACITY CAPACITY

Puraglobe 210 150
Cermany

AVISTA 125 80

Itelyum 195 88
Italy .

RAM Qil 20 10
France Eco Huile 120 60

. Sertego 120 60

Spain

Cator 40 25
Denmark AVISTA 120 75
Finland TecOil 60 40

Enviroil 25 15
Portugal -

Egeo Oil 25 15
United Kingdom Whelan 50 35
TOTAL 1,110 653

(1) 277>R

OF kb DR = o l% 57

7T AT 2022 FE12 22 £ o422 L W CYCLEVIA & 9 EvE O PRO (Producers
Responsibility Organization) 23S TEY, 77V ABUF LY 6 FH OB 25T,
EN O U A 7 V@ BB oIS A T D, 2023 4ERER T 413 Tt DEFE
=23 CYCLEVIA (288 XN TR Y | FEAEER (500 Tt) @ 80%% A5, CYCLEVIA
TIE 240 T t OBEMNEUL S v, FARM (EULED 81% (1200 T t)) CEAEMRE (H
INEED 19%) ITHRITW 5D,

CYCLEVIA O3 & LIKE, 7 7 v A TlX, Total Lubricants & Veolia 7 /L — 7 D& RIT X
% Osilub (Bi&EEES 120 Ft) & ECO HUILE (RUEGET) 125 Ft) S iLmflt ey b
LTHFELTEY, 2hEnEIS FHT TS, 7T 0 AT 51 OREIREFEEE DFET
%7, ECO HUILE < Veolia # & #e KT 3 D EH L L 722> TR Y | #42 90% 2 [EIL S 71T
W5, BifE, CYCLEBVIA IO E ka7 Tk API Zv—710 /APl 7
N—7MENRE A REL LD & LTnD,

Q FEHNE(ZRET BRI

CYCLEVIA ¥ ARIE, HTBFIZ X > TRRAl & T 12 [ECFEH 2, ITiisk 2 A9 5
Hit i 00 BE AN 3675 2 B > T =28, CYCLEVIA A LIKE, AL R TR S K %217
ST FEF I L o TEIRA ThIL TV 5, FEERINEEFIC LV B S 7z FEixiE
4b 8 LS A Gty 118 DORFHILAUCHTE SAv, TLEBR L% O 5 0 72 LB % 4% TR 53 D3 Bk
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EInTWns,

CYCLEVIA I 829 2 550 H M OB 1ton 72V €89 (9 14 M/kg : AAEE 160
M/e. LLTRE) Z#u (2022 4EBIAE) L. #ik = A MBI BERE S T2 BE I D I B )
FL U CIEMEER I SHA > TV D, IR IIBEMIRA B ) D BEM & (5 (FE oA
T BN TV THEIX L, CYCLEVIA OH/RIZHE-S & | BEH O SE S HL245 BlENY
OFRGEA D, BIEM, SEERE SRIEBSIZ OV TiE, CYCLEVIA &[S & O
FZH)TRBNZRD BTN D, [EUNEEE ORI Y 7 XM & & OFHlrE % Z g Lk
HDHATEY, FIEDOT Y 7406 ORI L CRINE Hid bz, hL—HEel
T A ORECRAAE & 72 503, BUNFF Al &2 72 BEIZOW Tl A ZAT 5 Z & 13 AHe, e
ML S €89 (K9 14 Fl/kg) OBUINAITHFERE LA AL —H T, BIGeE D 1) FAELN
OERRE, 2) ®EoFEME, 3) EU =a 7 ~LOBSAE, [ZXoThfEshTnd,
CYCLEVIA M 83 2 F AT EICE = 2 M TV 223, BARLMERIES CFEEY
RLPRJiRR DIEEE T S —HAEF D M TH TV D,

(2) N)LF¥F—
@ HEmEI A IILEER

[AE Tk 2002 4~2004 £ VALORLUB &9 PRO 233837 &4, HUlsif 2 #7n
% HIEA T, NERIER LT &7z, BIfE 200 +HiT < OEMEIAEES S VALORLUB (251
LTW5,

AL — TIN5 2MAE L2202y BAERECE & LTl S v 2 2>, ERNSL T
BREFE L TR &N TV D, BRERRIRIE, 251k, & L <I3ete 21570\ (A Il ~0
T EANRAE) HBEOARBDOLNDZ Lo TEY, BILSNBERO 90%iT < 23
BARMBERE LTI A, R4V, 7472 Ridi &N T\W5, 2022 4EHE, [F
E O E A 103 T t. BEME 64 T t Ik L 42 T t UL S I, D 90%FLE S
AFLmERE LT STV B,

@ Beim LR (ZB Y SRl

VALORLUB ~®O 2N [ XEAGE & (i S I3 AEE & D PR SN D) 126 U7l s
B3 D ERH Y . OHINA T VALORLUB |3 E STV 5,

M 10 TV v ML OREMRAE L, EERIFHEE (VALORLUB &84 455H L
TR EFZEE) (TRIE A S BEE TR A S| ST 2 LT o TV DAY, 4L H [H]
IE IS\ T, VALORLUB 72 b &8 R 2210 5 Z L3 T& 2 (FINEIZS U, 4
€100~€200 (16 T ~32 THEE) ), —FH T, FH 10 TV v FVLLEOEEMRA
F1X. VALORLUB /6@ 8032155 2 L e < | T THRfa/ N7 & AT U7k THE
T % B EEF ITHRTE LT Do RO TIEEF AR RN R < AT TR v | B4 EE
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ELTCOREMITIHARMFEFTICLATEMMBR HDHZ LD, —EREE B X TEILA
REZR BRI A CTEGI SN 5%, PRO 225 DR ENES & b FEN KT D1
WRDLbOEHRIND, NV THALNT T v M &3 %5 AVISTA OIL [X[FE TH
IWEEL FRTTEY ., BEMORE L-UIE U B EGE 2 BERR A F IR 5 2 &
T, BAETEEIE LTEAT OEmME L~ Eay hr—L L Tnh5,

T
aa i |
VALORLUB
(e — (ECPRA)
3 (#8)
)  (— CUFEE ‘—;‘ DAERMIEES

K 6-1 RNJ)L¥—ODEPR VRATFLOWME (/MEEBEREBINDIES)

(3) 745K

A E OB T E & 130 T t FREICk L, 33 Tt BRI TV D, BEMOEIIER
BIZEVEEINTEY, BEAICL > TREINDEINFEERIZL > TUThbNL TV 5, b
XV BUEFEE ORI = 2 b SFEMHENL, IRGEIZFE D I &2 ERIDGEICTITREE D
BN A2 DI T2, BIEILFA & KW T4 L T WOERR, [RIE CIIBEIMEE o
PREHE 238 IE ST B, TecOil #h1E, 2014 4EIZK[E Chemical Engineering Partners
(CEP) tEO/KIREMiZIEH L, 50 T t OFAKmALERMG, FE T, FHE, HHE
BT A NIEMDO LI APL 7 —7 /7 V—7MBAMERA SN TRBY, =P
A VRO FE I 2 RINIZ BT 5 Z & T, AP Zv—71 + (FA—7N &0 &
S 7e i) A RLES D 2 LA EEE, TecOil IXEN DT > ¥ A A L HRBE- RO 90%
(#9520 Ft) ZEULL, FAEEMRGEICHER LD, 1, [RIFRE RS R Rk
N CHEMAZTEL TWAH2Y, THEMKIL€200-500/t (=32~75 M/kg) FRELDZ L, Rt
1% 2024 4 7 H |2 TotalEnergies (2 BN S 7=,

4) K1y

[FIE TI% 750 Tt OFTEIm N EE S, 450 T t OFEIMAREA, D 95 380 Tt (83%)
MEU S TEY | EU G ERKOMEEMEEE, FEIMAERETH D, FIZ 210 TtRED
BEMAHA STV D, PEHFEEEZ DD 0BG & B0 Ml ZBORHRBIC X Vg2 & 503,
e & L TIRe250/t (=40 M/kg) FRET, BAEFEENR L) 2 A ML LTI, ZhiZ
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Wit 2 A N ROVE =F b DA DSGEIZEINEES OIRE~ — ¥ U ANBINTHn5E L 72
o

R oA MG 2 1T Puraglobe & AVISTA #E0 2 #2380 . 124 200
Tt 120 Tt OFEMAZBFAEMOBR L TS, ERoi@y . NA Y CIEHEAREIRERN
FHEL L TIRMAWTW D23, iMoo EPR 6l I FEE T, BUFIC X 2 FARIRGE~D
AT A TVAT AL, RAY TIXARPEEICRND Z L0, a7 b O
IRRIRITADFHENARE T o 7c 2 &b, HEMA LS UL THEMAT 23Uk lEnZ 2
Nz, BEMEHAZREMER 2 2 & ~O\|PUEDIRMAFNTNDH 2 L H D | fEFRE L THAL
RN EAL THDIRITH 5,

(5) RARAL
@ MiEm) YA ILER

[F[E DI FE T 2020 ERFAT 265 Tt &0 . 55% 3k IR, 43% A3 PEZE T ik
THBESNTWD, [FETEEENE U THEH SN2 BEITFEED 48% (127 Tt) LHEE
SNTEY PROICL>THESNTHWDEEN 121 Tt THDLZ &5 KT (95%)
DFEMMN PRO IZ X » THIN S LTV 5, [ENIZIE Sertego £t (4 T.35) | Cator £t (1 T.35)
O 2 fEOENFEER FFALNEFRES API 7 v—71D BdHY ., THLENFRH 60 T
t. 25 Tt OFAKMBLERE 1A H 35, — 7T, Sertego fLDMILEIX 30 T t. Cator £
DOEUEIL 20 Tt RETH D%, AT 2BEEEMIXES 2Bl U B o i AR RE
WERALTWD,

@ B ERIZEE9 5 R

ANA 2 TIIBEEIINIC X D BREIGRZ B E . ATREZRIR Y AR S LCTAERT 2 L
ZHR)E LT 2006 412 EPR > A7 A3 E L TH Y, SIGAUS (Sistema Integrado de
Gestién de Aceites Usados : FEEIEHMEBRE T AT L) ML Iz, SIGAUS (24 8%
T oMM FEIEL L 250 HREDH D . THEERD 85~90%% 7 /S— L T %, SIGAUS I%
RBERFENDIRFEERIZIS U, €60/ton (=9.6 M/ke, 2019 fERf) AU L. SIGAUS 2>
DRREZ ST eI FZEF TR 2RI H & LT EhbiL T 5, 2019 40 SIGAUS @
U4 I TREETEL6.9mil TH Y . 2D H HD 80% LA E3BEMIE M OB, #adc, /&Rl
& LT, BRI E S SIGAUS OEEEHH & LT S 7z, BEMVE M O RIUEER
ESEF T L - THEETITON D2, BEEEIOAERZ AR S TR L3 KA OEEH
RAZITEMZRNCESEAMTHRTET 27— A b b5, SIGAUS (TFEM BN EZE DL
PRI 2 E AR L Hls s S AR A2 D E L T 5, s O RINEE O 1 X 6 > X 139
HIZRE WD, FHIE10/ton (=1.6 M/ke) 33HLHIL TV DAL,
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B) FL FH L
O B Y A 7 VAR

FEOREHTEEIL 76 Tt HV ., D2 HD 33 Tt (44%) MPEMMEHE L THEH S
Au. 29 Tt BB S 4L, $57E SAVRTLER R 1 & 0 Ky DEREEEIT 72 26 Tt O,
21 T t A RMELE I S Tuv b, EWN T ENVIROIL t:, EGEO #1203 fF A= i
i (API 7 v—7" 1) #4T->CTEY ., ZNE 25 T t OFEMEMAEREIZH L, 156 T
t OFAEIREMELE 21T > T 5, ENVIRON thid ARz, mAEmE, ked T
#Hir o,

@  BEMALERIZ BET 5 B

ARV R HILTIX 2005 4£12 EPR 2T A0 E L., 2 ToOMEEBHY 7714 v —IT
SOGILUB (Sociedade de Gestdo Integrada de Oleos Lubrificantes Usados :  F&ifiE &
BEEIHR) (D8R T 2B EZA-> TV 5, FERES X, BEYOEE L EHRIZET S
TR, R, RET DD OEH T AT A SIRER (EHE BBk AT
L) #EM L TH Y, SOGILUB O&# 1L SIRER ETHEL, 7 — X ANZITHILERD
%, SOGILUB (21349 200 tEOEEY 7" £ ¥ —2BER I TE Y | Ecovalor & FEEH
BN 4€56/t (2021 4EBIE) NI Hhbil T\, SOGILUB IZBF LY T4 B A %3%21T
HIET b AFBICHEH SN TS, 2021 FFICHFT SN T A B ATBO T, 100%DBE
TETRHEIN A, 2021 FFERF T 80% DIHAAERE 82% £ THI & LIF 5 Z LS AEL
INTW5B, FEMEHIX SOGILUB @ A L/ "\—Th 2 9 tEDOREINFEE T LV HE CEIL
S, 4 OB AFEEZE T OND, W, KRFEINFEERE THSH Carmona fh,
EGEO +HIFRILEFEAFEBIT > TS, RV P AV TIEANA ELTRRY
SOGILUB H &2 EkFEE ~D LRt 418 UEN THE— O BEMIgIRTEH L 72> TH Y |
JEHARAS (20 C©CHReD B D Afikg 12 B < BEE IR AR 13 SOGILUB D E # DO— &
L 72> TW5b, SOGILUB Tix, ##a Ecovalor 2>6 DULADN 75%. BEFVEHIRFEIAD
25%DENE & 72 % K 91T Ecovalor O/KMEN EHHIICHHE XN TV 5, 2021 40 Ecovalor
DU, Bultd: (€56/t) LFVEHTEE 76 T t 2> Hikia€4.2mil &R 4, BEHMEEO
HRFEIUAIE€1.4mil & HERE T & 2, U107 ke B 2 72 BTV il O 25k 26 T t 2% SOGILUB
DFEEE AR ETE &5 & AR 2R BEE VI O IR Ge Ak 1 X€54/t (8.6 M/ke) FEEE L&
%,

(7) kL3
Q@ HEER) A ILEER
~V 2 ENTIE 580 T t OITEHATEE S, % 48%I2H7-5 280 T t M [EIUL S 41,
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ENOEHOFREFELIZLY 110 T t OFEEEHMARBRIN TV D12, MOFEFIZ L
S TR S, KED Sequoia Global tH1B3DH M2 E A L 2022 FIZ AN T 25 1L
L7z TAYRAS thiZ, 60 Tt OB R, 45 Tt © API 7 /L—7 I/II+ ~_— A4 1 LAl
EEATZ HHENEA L, BRI 7 SORELA, 60 OEI N T v 7 2 DOEREHRIEA
7T L BAKNEE AT TV D, TOMICHBFEEEMARE TS Tt 5 20 Tt
B D /N EFE 3 B> 2 A5k,

@ BEimAIRIZRE 3 B3R

KL ClE 2004 0 EU OER AR 2 C. BEMEM ORI, FEFEICEIT 1A B
ZE L CLARE, EEROSEER T, BEIX 2019 4 12 A2l Sz TRl EIc R
ZHA A HES O TR OEHEN THO TV D, ABAITIE, BEMORTR., [, s,
PR (SOEAREHLE) | ERICEADLIEIRNZRTA R4 2HIE L, RBESCAMED
EEZRETHZ ERHBE STV, FETE, ENAREREEEOERFETH S
PETDER ( hvafiilils) 1428 PRO & L CHEEBMOBIE IO FEE2E > T D3,
2021 FHEATiX, PETDER T L T2 BER U M O [alI &I FAEH] 20 T ¢ 12 & 7715,
FREEDIRBHIIEBTERNTIRA S, Zili 72 (SR EL L LTARARAR N T v 7 D07 ¢ —E Ll
REL L THEASNTOWEEEND, < OBEMBIMAIEAETHI STV L HER S
No, TOH%, 2021 i, ENOHMEHREFEZ WA EL 1T L, B CRbE 3
A L& T 5 —EEIE ORINERE 2T 2 & & L, 2023 FFI2I3aTOFERMHE 4[]
N2 Z &a®/Bb Lic, —JT, AER LIAE DA O BUNFEHIL, [FIERES DK D
gt BIEER OFRREAE 2 T 128 —F BT 5 Z LN AR L 72> TRV | BUFFIZ X 25172
Bl & PETDER (Z X % BEEE T A > 7 T Oz X - T, [[IE O BER a2 7
LO@EALNEHEICEALTZ O L EbiLd, M, 2023 FFOIESUEIZRWTIX, BN TIlRGE
ENDEBIMA~OFHALBMOBALZSLINTEY, 2025 F32IZERFENIC 6% F THl &
EFBEEE o TN A,

622 T3V
@ HEmI AL
7 OIS 34 1,200 Tt T, ERK 660 T t BREOFEEIEIMARAEL Th
. H9b THEREICHIZHK 450 T t RIS 4u, #9400 Tt 25 (API 7 4—7 1/
API ZV—T N R—=AFA V) ICHAESNTWD EHRIEZND (2020 FRFHR),
BAFERIT T T AV D THE—EGNERAPT J Vv —T7 I R_R—2AF A L E2RETE 5

12 Lubes’'N’Greases(March21,2023)

13 https://sequoia-global.com

W FEWN 17 OA IR R FEE LD DR S 112 ER K
15 2020 4 PETDER 4 /i 5 &
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Lwart £ (210 T t FRE OBEMALBEEE ) 2 0rF L, 150 T t FE O FA L 2 fE, /e T
B PEAETC 2026 AELARE 200 Tt UL EO A ORIENS FIEE & 72 5 il L) EEI 72 v
=T HFEDHN, £ O Proluminas, Petrolub, Lubrasil &\ 272 API 7 v —7" [ _X— X F
A NVELERZER (BEMABERE 4 40~60 Tt f2E) b5 T 10 BN FEL TV 5,

@ BEimALIRIZRE T S H

7TV TIEBE O, K, ETIT TR AT AASDBEFENEEIE STV DIED, A
B LTOERIZV A 70 E LTROLATELT, ERMEEMAEE 2 D AL
PBEM OB & Fefillsy (B ICEEEF S 2 ERBICED b TS (2005 4ED
CONAMA ki 5 362 75 fh).,

FERGE VA FER 70 & NTH A 1T, & & ORGEEITEE] L 72 BEMEINEE S S
NTERY (MR LRI BT 5 RARMPIL R 2 BUF 2SR E L TR Y, 2020 Fid2E
T 42%=2021 F 44%=2025 FiL 49% & Fx LRI | HEINEERE 2RI 57
B, AEREE TR O NI A [ XEHEFEN ORI ZAT 9 2, BEMEINZEE (Z2D0Z < DHAFE
FraIHND) ITYZPINEBEZRITSE 0D (ERITIZEAERZE Lo TD), A
AU, SERMTEMAEES 72 & NI AT 1T, Yt RATRO M L2 GEE R h .,
EFREZTVRBITT BN O HEGEN FE (Certificate of Receipt of Oil used &
contaminated : #FF CRO, FAFEFIIZITEIN-EMEMORE, ZTELA, BE
FERL, BINCEE OFEWMATER) ZEA L, R S L ITBED 7 +—~ v b TR RGE
B/FEMENN & (FRERE) 2 Y RiIcls, BRSO A IV THREREOEM T &5
SZHREAEZ YRR T T 5 L WO BRI LTS, F7o, FEMPEHFEF CEIES
FAEFES L RRICHEESCHRE M EZ Y /ICHET 2 2 L RBREMHT o, EHED
AT & 22 2FE0FE (RS2 sERERIE LM ICER DS BEINHE 267> & O BEENL R
FAITT HIEIGE ETH 5 Certificate of Collection of Oil used & contaminated : i@#: CCO
. PEHEFER I TEIN D KNS TEHETH 5 Certificate of Final Destination : #H#F#r
CDF & FEN D) OBRE LERDITIE U Y F~DITRBRRO N5,

ERBEMOY 7T A4 F = — b2 ToOFEEZIIHN YA (National Agency of
Petroleum, Natural Gas and Biofuels/ANP) ~DOXGENMHEE 72> TEY | KFEEHES
AR & L7 BRI K0 BRSNS B U0 I - ALBR (FRREEY) Sha Z &2kl TnD 2
& D3 [FE EPR HEE DR K OFHH L 725> T D, FFHEE D ANP ~OBEGROFEHE DI T -
RERG* BB AT ZHOEE (500~2,500 1) 2FREHILD Z & BERTED
ENTEY . BN DOH DM L7 >TND Z & (OB OREF 2SR RIELE ST
W5 Z &) NEETHARMENEAL TWOIRRKOEHE EE X bNDH, FEICIZSERNKE
THAEPER CTAB ~O AL OA (BE) ZHEBIELR, A EORERFFIX
BRE R CIIFAE L Ty, 2 B0 6% < O FEREVE AR FER 1L iR A 2 2 A
LTEY (AERKOFAEFEEE THDH Lwart £hid, HAEEBEZ2EENTHRIEL TWD
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LD L), EIEENBAEEZHRNDL2GE (RAETOEZL O5E) (ZoW T, iEAH
HEAIZ BT 0 FARMBEADSMZE & 72 5 i REMEAEE S D 28, Lwart i KhuiE, M
FORHE EFAERMOTRITMI L TRY | BEEOBRITARVWEDZ L THD, —F, Tk
M OEES (oo NTHAE) X% EAEHEZ RSG5 8812 0.35~0.45 77 VL LT
JVIL=80~100USD/t (12~15 M/kg : Z&AEE 150 [/USD, LA FIR) OEM A Xfh-> Tk
D Z OB IR EFEE OFEHENTEE I Y S i, RIEN TORM 22 BEMTHRER O
ONE FHAE B B DR F M A FICF G-, FERAIC S — U ik Al 5i 4 11 8 B 1 TO R
AFMARTE A FTRE L U SEAEIE AR R 1 LR E USRS & LRI ICEA L T 5 AT
RRMENE X DD, ZOMRFICOE, Lwart th L0 AF LIEEFOME#R (K 6-2) &k
\ZHRFIE % S0 L 7=,

Lwart fEOMERIITIEFICE S (B OEARKE K 6 H, B : £ 300%) . ZE
LIZHEEE N ) DN 25, Wt B < (EBITDA ~—Y > 1 §9 17%) . [FIEN T4
MORBFHETH TR SN TWD 2 L3R T& 7o, Lwart thOHHEAFHEEIZBIT 5
FEMBRFE T 176 T KL, BEmEIECEIE 222 T KL & O AH S HER] L 7= JEm iR ek
72 5 N JFURHBE R A A X DL T 0@ v

HEE FEIM AR FEANAS © 157~197 M/L16=1165~1457USD/MT

HEEBEIMFEMAS (LA — ) : 41~57 M/L17=308~423USD/MT

% 6-2 Lwart#t 2023 4£ 12 A #AB I 75EE &
EIZPL (18Mm)

b= 346

HZBS (1EM) (7t L&) 259
MENEE 176|mEEaE 59| |FE E#RFIER 87
IERENEREE 152|3EmBElE 76| [=seq2s 51
=13 193| | (EBITDA) 58

TREREE 328 328| |4 ERLEFIZS 35

AT E7 U ERICEHYESER

LR ST T OV TIIBE M EMA B ARITREAE L RS EDL Ry Rk~ 4T
RO RA Y kA > FRTEERIRE) —05, RO APT 7 L—7 0= A v

16 RRAE : 76k 346 (&M +176 T KLEIEM OIIE 2 MRS, 78 LA THIEMMRIE & 50E), T IR :
7¢I 346 1 +222 T KLOBRUEFE D 0 2 2 0kE3, 2REAFHAENS 2 WITEIAES L L TBIETE 5
ERE L7 St OB RGeS EMMES) & L TR,

VTHEESE LR 116~147 FI/L(259 £ +176~222 F KL £ 0 FH)» 6| HEEREER A (HOEBERED
RITAVER + e s L Al 0> 45~75 /L O il 60 F/L & iE) . HEERFEm T A (1R [E BE i EL it B
MEZR, 156 ML &EE) #2515, ERMICOWTIIRE (222 T KL FEM—176 T KL FARH) b
gk L TR,
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M2 800-950USD/MT #22 (Hif : ICIS) THER L T\ e Z &2 5 & MRGEfhks T
DOWTIEEBETRAE KE < ERl>TWD Z &R I, Lwart fHIZENEES b3k T
WD ZEDD, [BIEHRAWOZHEEEO I A (80-100USD/MT) #35¢ L@z A-
TV ERLND Z &ITA, Lwart #230k5¢ L TS API 7V —7 I _— A F A LD
WTCEIN= VY VR AEEE R REICAEETWMAROLDO~Y—7 v M eleoTHY | EHEEH
MEVELSBBIENTND 0 LHER S5,

BURIC L0 BEm A s o F AR L& Il S p S~ T U 7 v Y YA 7 VHEE O]
ATIEHHRIREATHLHO0, RECET 2 FEALBEESE ORFIERAICE LT,
SERIEE R EES I L ARINEHARDO A X7 FED H AP Zv—T N _— A4 A )Ll
BIAETHDZ EDOFNEETH D AHEMESF,

6.2.3 oE
@ Migm) AL

T E O T34 7,000 Tt T, /KD 3,600 T t FREEDOFEEEMARAEL THY .
95 8 EIFRIZH 7= %% 3,000 Tt AU S 41, I 1,400 Tt 255 (22 APT 70— 1
R=AFA)) ~EFAEINTND LRSS (2020 F0FR) .

HAFEEIT APL 70— 1 R—RAF A )L A —J1—% N, 40~50 HEHEAFEL T
WD ERBIDA, 50 Tt DFEMILERRE ) 2 /A T 2 T A K F O Abe 4 A E R BH 5
HBR/AT] (Hebeidingu Recycling Resources Development) #285H(Z, 20 J7 t #2D BEH UL
HEE ) RA T 2 RFFEEIL 24, 5~10 7 t HALO PR FIEE N 10 HHFRE L 725 T
W5, FAENRESTE L UTE, BB OBARIH 2N EIR7Z2 AR TEITSAE T IR
720 FHBEA~KRFFEREZTICONDTUIREAZEHEA L THD 2 ERE0,

@ B IZRBE 9 553 il

HECIXBEME L [EREREEY A k) (CRid S hu, [EL, GEs, T, W7 &%
SEE, REGREZBAIET R EE R E AT O 2 ENE/EOT DL, [fERBEEMRE
FFAIRE] ORADMHL 72D, 2015 FICHPETIE - [FHEE (MIIT) X ofisniz B
SEIRR SRS BESME (2015 4R35 79 5) ) ICBWC, BEIMmoORE (BFE8) Fl
T Thk & 720 BE TR 2R € LM & RE £ 23SV B OEEmEm, 7« —
BUREL, ZOMTHEMERD Z L) EEFRS I, [EIL - ER - O - FAICRE T 5 —HE o
BRI ED B vtz (BEMEIE, FERROS M, SE B 3L X — & FRR
DSBLUE)

2017 T IZBESL W IhIE TR MR B S B S i & P — B AR H k) IS A LB AL, T
R, IR S ICBITAER (v T4 7)) HRMET D 2 EAMRR S, 2021
17D TEIROKE BRI N 0 7oA I ERL GEIERU/VAT) BOR DSGEIZ B+ 2 M BES - E
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FRBHIRONE ] IR, ARG AR ER 1L 50% VAT i@ x4 (e LR
13%—6.5%TH 7 ). 2023 FFITO [FEGLYMN A L 5 O VB Bl oo Bl E Alkfee O 28
F T AR, BEI I TR LB, Y U L i, 2 oftho TR
HIHERN GRS D (EHZR LFIAE : 1.52 J0/L=3$260~270/t=40 M/kg) Z L2725 T
o

2023 I TAMEREED 77 ) — o HFoY, i B3R OREICET S8R E A
ICBW BB O EIRIME DD 7 ) U IREfhEns Z EELHTE S
7=

LITE 6-310TC, T A by 7% Che CX 7-BIEBOFEMA £ & iz,
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& 6-3 HEICE(THERHEIEEDH

bkl BUE EITHR EBR EARE
VAT fZ5tHE | e FEFEDHREMFIAICH T =-fMMEREE | 2022 £ BATRER (EREEY.RER | BRLE-BEERD
Ky >— DREICHT IHBE - BRBRHFLRBEOAE] |3 A1 H BE, TOMBERAEER) @RI | BRFEICx L T.
(2021 £ B - ERBHFLRBAESE 40 5) | HoFAtA HET HIEER— RS VAT3%IZTEtE
VAT BffRY BHAEEOERLEFAEAOER | VAT E
— FRUERABEFIBEY—ERDIE | (BE&EH : 50%)
%
HEBOER o [RUMHBLEHEAROEERARIEEMRE | 2027 & RILYmTHE L-HEHEH, | HEBROKK
BE DAE] (2023 FEHE - ERMBELBEAEE (12 A31 B | AV Y. BH. Z0MO I XA
69 &) ETER
EABROER |0 DEARKMELEFRSHRESE 33 £ 2008 4 [ERBREFATEOMEHRESR | BERSH 5 DRI
B o hEARKNMELCERSHREMETRAEOE (118 Bkl ICBEINTWBHEREZE | AlL. 90% TEtL
° EREORENIBD-ODTEMSHRESR | LIEE#E E#HELTERAL.TERREMA
BExDEMEICET SHBICHT MBS ER TERSHEEEE ICTBEIHh
R BO@Es]  (BiF [2008] % 47 &) FEREEET HLE
o ERMBELBEODEAFEGHEERESIED
BFWICET SREHEBEDAE] (2018 £EER
BMERBERNESE 238)
BREBEGERS o [hEARAMERBRERL £ 12 &% 4 ERUADIRBEREREZET | RERERZ —HHW
DEEBUER 18 L. BEHREREEMESENICH | 2R
o HIMERAREIRIEER. IRIERERICEE T SMIREIC A9 2 IREREMBRE, %1.2-39 FT/iEY
BT 2ERMBELEEN (B [2018] % 23 2
5) %3 % |, KE, L. Al
o [hFEARHXMEIEFERILENE 2018 F£5F db. iIE. AT,

26 %1

48-14 TIBEREE,
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ERBRTF OIS HAGRHARERARATIC XU, pid oS FEBHESIXFEOR
EHEAHERT 2 ECTHHELE o TV D, RfEOSE | BEIE Bt oEINE A & N It
DHFHEL TS0, M IEETRMRE 225 1k D, Bl i3 5,000~5,200
7t (#J$700~730) /t=105~110 M/kg (13 VAT 3% & {HEFi 1.52 jo/L=40 M/kg = &1¢) .
Uk LEMEREY T D 7 V—7" 1 O FAERMOIRGEMS 134 7,500 5t ($9$1050) /t
=158 M/kg (il VAT6.5%% &te. HEBIRER) L7eo TV, fMEFEY (o=,
T AT 7V MAT EIML) OB 23% 2,000~5,000 Jt/t=42~105 M/kg (Zv—7'1
DAL & FREOBUEERTS) R, BIAEEHOIE (K6 %) LibgEa R k& vk
Dl ATEDRENTIND LV ThD Z &l Uiz (e inE Y : 7500 Jo/MT
X 0.6 + 2,000~5,000 7c/MT X 0.4 =5,300~6,500 T/t F2/& =111~137 M/kg), W45 FEHL
RN EARE LT a . BRI 23 VAT 5 BIZE < 72 5130, APL 70—
[ N—Z A A L ORRGEATIFE L VAT +6.5% 2 1HEFL 1.52 Jo/L=40 M/kg 230170V | 9,400 It
+ a/t=197 [i#B/kg O EAR V18720 API 7 v—7 1 R— 2 F A L OENF @ 8,300
gt (§9$1,160U) /t19=174 M/kg # K& < kRIS Z & &7 5, BEHRETTE Tk, FAERm
DEE/MRIRBEEOBR TT LI T LEDF TEDLNAZ LT ET 72, MitgAY v b
FRTDZLICEDNN=V MM DEEMANERTH L Z L6, BilERERIC
LRV B L0 B L IRGETE B TS H D Z & D RIEN THATENK
SMLTWHERTHD EVZ D,

F o, FARLEEHEN R N T 7 0% OFRELZZIT TR, EABD 256%—15%
Bl SN TR, —EORFEUMHRICHFG LTS, TR THH, BE#ROKE (30~
50%) HdH V| EREKRKFLVWZELFERRBITIL TRV EITNVZRWIRN TH -7, F
E N CHRMF AR A BICHED 5120, I IMEEE ~ O BA LM ARE (REH,/BEEm
L) CEAFEE~OMBIS%, B b A T 40 TOMNE (REM#KE & T,/ R"—
VOB S X AEHE) N0 E R 5D,

72¥5. BEHLIM O BINAICEI L ClE, 2011 4RICE®D DALl SR Ih BRI 5 Y
EAT L) B CREHZR O S H Y | FEIC TREHRABRITRD 6T\ 5, —7,
AR OFEIEI OF G (BIEN) FIRIEH < £ CTHRMFED Z & 248 L, BREHEAIXE R
HIEBOXIGSL & B 2 B D2, BIRER COFTHE TIIMEGE T Ty (2 1F VAT &)
HFROBEIZIX THEMEN 2 e L2 TR L o#id ) | BAEERMAE 15 6
PE) o BREFAE IR L 7o TV D & AU, RSN E 5 2 L CRIITFAMEE SN
LHHbDEZZBND,

18 VAT FH5L& JUBHBE I MiA% & RIEATRS D20 DAT o 7o rdr, FERBIZ. BEMHRH 2638 =B EH 2 5
BEATRE DRER & 72 DA ARA A2 AFTEF, PR/ PEY O BRFEAMiM (23 LT VAT 2R S h
TV T —An% < HAEFEEREORFEE(LO K ER>TVD,

WRETIE A= WO ENAEESREN TIAMKFE L 2> TR Y | BAMICIZBEBICINZ T VAT, {H
BB G 237002 % 1= D EINBR e 03 EER B b < Zg > T2 23, BEINARGEIC & VAT, HEBLR 1D T
DPEMOFREMAE NI ITEm N L bR TH D,
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6.24 F—RNSU7T
@ BEm) YA VIR

I] FENE M T 5 BRI 500 T ¢ F2 B & HEM S 4L, 300 T t FREE O BEIM AR A L, 9 BIFEE
2725 280 T t FENREIL S 4L, 95 200 T t WA EMFEICE I TS ERLND
(2023~24 AEFEREA - A HY R At atic L AuE 640 T KL o ENHELE i A LI
L. 170 T KL #EOFALMATLE SN TW5), FEIZERARELmEEZ#ES —~FHTA
H o 8 FIHAVRFE (RRICFER) (T8 L TR Y R ERIITb TV D,

[RAENZ IR 120 T t DL EOBEMWLEEE S &2 A T 5 i K F Cleanaway ft (A—A ~ 7
U 7 EEEERC 2 D ETEA T2 RA) . i< Southern Oil £t ([ 110 T t £, B 2 H»
TR T2 4) . Wren Oil #HALERRE ) R, WEEBICTAE TH A RA) O 3 tOFAE
EHEDPFEL TV D,

@ BEimALIRIZRR T S %

[A[E T1E 2000 412 PSO Scheme (Product Stewardship for Oil Scheme; £ #8554 & B
WZBET 2 A% —2) MflES I, LR, (D7ERGMEHAEREE 722 © QN FERE M Ih AL 7
D OGRS, KO, (QBEMBAEFES ~OMBE (FBfHe) Wt 12X 0 BEl ORI
EMIBMEINTE7, (DE@IXY 7 LT, WDEFEEIZQDEA S DA L 7
STW5, HEAXF—2DEHERIY Department of Climate Change, Energy, the
Environment and Water/DCCEEW ( [H Department of Agriculture Water and
Environment/DAWE) 737 9 23, i#E T4 (1 7#H#%k) 13F155)5 (The Australian Tax Office
/ATO :  [EWNEEHAFESE D b OIRFRESHUN & AR EE ~ORMBIESHRMTE1T D) b ONT
WA BIESE (The Customs Area of the Department of Home Affairs : JH{ s A& 7> 6
DI SBIN AT ) &> TV D,

(DORFEHAITE 6-4 DY T, 14.2cent/L=14 F/L CGAHEARE : 100 /5 $ . LT,
HEMOLE) or KG (77U —2DHE) L72->TED, 2023 L4 E T 8.5cent/L=
9M/L L5 E EFoniTND Thd, £z, VA 7 Bl EILZ Y — R b iR5ERE
I OMRERE O R L0 %, AMIC S FREROIKGREN R 5D,
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# 6-4 PSO R¥—LICHIT SRR OHINE
15.1 Either: $0.142 per litre

(a) petroleum-based oils that are
lubricant/fluid/oil products; or

(b) the synthetic equivalents of such
oils;
but not greases
15.2 Either: $0.142 per litre

(a) petroleum-based oils that are
lubricant/fluid/oil products or
greases; or

(b) synthetic equivalents of such oils;

recycled for use as oils that are
lubricant/fluid/oil products but not
recycled for use as greases

15.3 Petroleum-based greases and their $0.142 per kilogram
synthetic equivalents
15.4 Either: $0.142 per kilogram

(a) petroleum-based oils that are
lubricant/fluid/oil products or
greases; or

(b) synthetic equivalents of such oils;

recycled for use as greases
HAT : FINEAF TExcise Tariff Amendment (Product Stewardship for Oil) Act 20231 2°

QDR EFITE 6-3 D@V, VI A7 LDT a2/ HEEGEONT Y Z L IR
HZEOFHIET, FVEERVYA IV BT FY 5~6 BRELV A7) -7
1 (T U TNV FATN) ~DTT b aHERT LA L o> T D, BARRICIE, FE
FEMBE IR LTI 50cent/L=50 /L OiBeA 2 Okt L, AREHZ S L CiE 3-
5cent/L=3-5 M/L FEE OB 4 L 2B L e > TV D,

20 https!//www.legislation.gov.au/C2023A00037/1atest/text
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R 6-5 BEFBESRE~NORBIEOZILE

&
vl at= )| .
(Cent/L)
1. BEDEEFXE-ITHEEN HBBELITHEEIBELIIEERZHEL 50
THERENhZ1LD)
2. ZOMOBEER (Fr—onN—mH%E, #RICHAAEN-ED) 15
3. TEEBERT «—HIILREEAE 2001 IZEFTBHT 0 —EILBRE 7
4a. T4 —EILEERST . A8, K, REWESHE-ED; RUT 4 —EIILER 5
HEEAHEDOETHEREINDGE. 3DRBEEIZHKSESRE
5. BRI ERAKER (A8, BRAK, BRIEYEIhi-£0) 5
6. RMITEABER (ABRUBKESN=2D) 3
7. I¥RA7 0 AR VEEH ChAEFERERVRERZESD) ; BLEH LI 0
ABIEENTNINEBRHEEIATHENLED
8. BERTETRIN-ARATCENTHEINDIBEENDH 14.2

BT EMEIELEE - TRIILX— R - KERER— L X— T TProduct Stewardship for Qil (PSO) Scheme |

21

A E TR U A 7 VR LTS OIEEEARRIZIZZ @ PSO Scheme DERENIE &
HOIDD, HUiE A F— L LITRNC AR R 1T T 5 CAPEX #iBi& b H 0 . 2000
LI T T 1 ~OFENMEESNT-, HT 2V 1 FEENH X722 & T PSO Scheme
BARIEE O <RF (EREHREE <MHBh&MRE) 23V TV 2ay, 2023 FCHTIR O v Bl
ENEE BT b2 & TEADEFITIZENT A LTS (2022/23 4FFE 4 « liRke:
$47,120,216 =47 {EH vs #5154 $89,009,63 = 89 (M —2023/24 4FFE FHE ¢ L4
$89,803,46 =90 {EH vs #51142$91,204,684=91 1K),

FEE~OELT VIR, FIEFALSNEE T2 L CITREENR Y Sz
RNEDZ ETHDHN, — 5T PSO Scheme DiBIAEEIZ DUV TlE Scheme il &4 Ff, 4%
T A) ORELBREARMEZE L TESHIESNZbORZOEEMEOITEBY, FE
AT VREBERTDHLEFE50% BEICHBY LTWbHERLND, 5% b HAEFEED
REMEA LR L WL DI & LI RREE R EEZ HND,

21 https!//www.dcceew.gov.au/environment/protection/used-oil-recycling/product-stewardship-oil-
program
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6.25 AUFK
@ BEm) YA VIR

2023 4F O [r] [E VM TS ERIX 2,900 Tt TH Y, 2,000 Tt FREDOFEMMA AL, 7TH
REIZHTZ2 1,400 Tt BEINIFL, 9 BT 70 Tt @A EMBAICHE I TWD, 1
¥ ROBEMEMTFEEIIFEE 3% OMENFIAENTEY | 2034 FI2HHEMFHREIL 4,000 Tt
TN D RMEL, A2 FEBFIZH%IET 5 EPR A7 AOEANIZL D, 2034 FEDOFHAE
g &2 2ERTFED 50% (FFARmRLERE 2,000 T t) [Z5& EF5 2 #HIEL T
W5,

@ BHANEIZEET R
[FETI% 2024 4F 4 A X0 fdT S ivle THEROZ OMoOBERY (&L OVBEEZE) #
HI| (the Hazardous and Other Wastes (Management and Transboundary Movement)
Second Amendment Rules, 2023) IZi 20X | BREENEBT LI PAFREREE S
(Central Pollution Control Board, CPBC) 73, E¥EHIZES 325 EPR v A7 A% #EH, &
L TWD, KT AT LOEHRIT, MEMAES, MEmikoed, RIEES, fEl
FEH R OFEIMAL THY | BN TEELZIT O TXITOFEEEL CPCB A EHT 5 EPR
Portal 2858k %1T 9 Z EBERHAT BTV D, [AETIEL, EPR 28 5 OILBEm 4 ke
THFEEHEKOBEROBMAL THY . B WEEIZENTHRIE L7 ME 3@ A 217
STEFEMBEO —EEAICRA Y %D, EPR IEHE CBREFEOHAFEEICL > TRIT
SN SN HEEFEAT 5 Document) OIEANRSEST T LN TW5, B2, FEH
FEOBEABRIZOWTIE, FFEICHIFEEENED HNTEY . 2024~25 F£0D 5% b ik
F 0. 2029~30 FIZ 50% F THLT Z Lk b TW5, EPR GER T4 L E
DI HTHAEREHLEIC L > THRITIN DD, LTS E, EPR GEHEDOHK
BN IN DA L o TN D,

QEerp Qp X Cr X Wp

Qerr  EPR iEAEOH =

Qp BAE SR O E

Cr B 1 AL OGS S 2 B O HE
Wp B OREICIR U CRE SN D #E

FAERECHAMBHOSAIL, Weld 1 &72508, FAERE CUIBEMZ —EER Lz
) OLEIF 02 MEHSNAZ Lo TEY, ~TUTAIHS AT VDIEFRID
K& 7RO EPR GEEZBITCTE 214 L 7o T D, 1, Cr° We OEEIL, B4
KO EIZBIEFL, CPCBIZL>TEDOLNDHDEIN TS, EPR FHEHFIZ L -
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TIA S D EPR GEEDECEEFE OB R EIIRZEOL G, HFEEL T ton HT2V
Bl CIRE S 5 EREAMIfE 4 (Environmental Compensation (EC)) % ¥tz
H72, (B L, EC Z3Hh o T AFED D 3 FLUNIZ YREE O FBEE L RIB UV TER LT
BalZl, 3dho 72 EC O—#NIE S DA L 7> T D, 1#, EPRGEMI#E(X EPR
Portal ECAMLFARICL > THHBI SN DA, CPCB (X% D MR/ LRt % EC @ 30%
100% EEDTEY, AMLEZZDO L PRHICBW T ThiILL Z & Lo T D,

@ 2025 FIMAED EPR ¥ AT LIEEIKR

ERP Portal?2|Z C, AEpEE, PRERIEEE | BUNFEEH O EPR v X7 AOXERIER D
MR TE 5, 2025 4 3 HBUE, HIBMAES O AT ABEFIL 90 thd 523, 9 HLiki
FX 21 #h, BAEMFEER TR T, 76 thOBEKIT L, 5 O BRI, LW Ik
Blo FUNFEFITHRNTE, BELREbEr LV )R, R—Z VN TEE NS EPR
AEE O L o O &R 2 REMESIIRIERE > TWRWNWEDZ ETHY . BRERN
TOREMKICTREENH 2D (leent/L~$1/L) Z LD, AV AT ANFEREE L CTHEEIT 512
IR EET A b0 L B, £, RENOFALRMEEREOLIIBHL TEHT,
BE T X B AN ME b EBEKER TRV LD BB 5 EPR AEHED B
PR (2030 A2 SERREIE IR E & D 50%) OERIIIEBTE LB 2 5N TS (BLEM
RABEHEL LTI0%REL DR bH D), LATL v | BEMENIIREFEE DHITO
L L &N, CPBC ~OWEFRS LIRS TWIEN, £< OFMAIEREFEEITIVEDY
WNEN TS FHICERZREAE NN FET D%, 7T v 7 ~—27 v S OFENF
ElzBIT52HAERKNTGOBRBELZHE L CEXL LS TEY, EPR VA7 ADMITIZ X
5 ARG ORBIIAS®ER SN D,

22 https!//eprusedoil.cpcb.gov.in/login

119



6.26 AVERVT
@ B YA VIR

A ¥ RR T OB 151349 1,000 T t55TH Y . 350 Tt OFERHME AN, £
HAEnTnd, [FETE, #3508 EH A —7—I2 X 2EMBHEREREFENERLTEBY,
L% 130 Tt OFEMIgMA LB L, 80 Tt OFAEMRLMN (API 7/ v—7 1) BibgEspnn
Do

AN EET L SHGFEL, TNENHAALTER HIT> TV 5D, 3 fHFIHTHBE kD
N—=2AFA NV Z G U7 iBighis - BoeFEE TH L, BHRGOE & L THAR
MbHEMALTW5D, PT Wiraswasta Gemilang (WGI) (% Evalube &\ 9 #7572 R T
W Y A A VA HDCRE IRE A T o TR Y . BRI OFEE U CRAE N
ZFEHLC5, PT ALP Petro Industry (ALP) %, 4 % U 7 OAMESHTHSH Eni 28
AGIP 77 v RCREMHT 2EBMOEFERIEZFFETA->THY . TRk E L THAEND
STV 5,

@ BEmLIE BT 53R

FIE O, P A R R R 0 (e 9~ 2 Al Bh A FE0, BETETR M ORI, BT, AR~
B &M B, K OBERITH O 2 MANEIFEE L vy, —77, 2021 4R ICBEH
T2 A LRBE SRR CEI ST 2 L 2 BB LT DBIHIA R L2 ik, BEE
IR LTV D, BEMARRFEE SOOI EEE 1T 90 UM, REFEEICHEME
Gl &S BERDH D5, WY ZRBEMLEERZA L TV ENTA B AT D120
DR L 72> TEY 74 v ARUGSOES E &, MAFREE 2G5 < ORIFES
PSBEM DRI A HY N BRBHE . FRFETL A A CREMALBE 21T 5 FREFEZ ITRES N TE D |
T VTN e = U YA TNV aAT O REFEEIEMPEE DEMAPEES N TE
V. BEMEINLTEM S AT MIEEICHES L TN D EE R D,

@ BEMEREIRK R

AV R T OFEHIEMIL, BREE ~OBRERFE LT ARBERF EE 20 5,000 Z# 2 5
ENEUEEE , Wk s it TR RS, e RREFEZTIZL T
B S, wAEHNCRFOEMES . FRREERECREFER eI TS, WG
R ALP O ARMEE R I, B THEINEZ FHIT TV IR RE S 2 REIRFEEE D
JEAL TS, BfETEILT 2BEMIEHO 2 2 NIk IAR T$240/L (=36 M/L) FRE,
SMNESTRIEET D5 G IEHEE L OBARIUIZ LV | $300~$350/L (=45 FM~53 M/L) FREEE TX
oz tbdhd,

[ [E XA S 7= BEE IO 40% 23 A ILTIIC, 60% SR EE Gtk 2 7k & ©
RSN TEY, FEFPEESR ZFVIALTE TROEI R v MY —7 BPHEE ST
%o FAERIOHEEEZITVE WIG, ALP 13, BEMEVEIHEILEZ B L2 W ER S 5 5%,
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USRI ENS OIGERE E D ax s v a v ERUICT 2R H Y . @S
S LTHEIEZ ST Z SRS TERWE D TH D,

@ Em) AU BE

A ¥ KRR 7 T, FRE RO W T B i L CRE RS D RS TR
0. HSAERICRT D EALBEREERO Y = TIIRERE TRV, 202 b,
WGI <> ALP (3 A 4 CHLE$ 2 MM S Ic AR A S Tnd 2 L 2R LT
220 L L7208 & | [A]E CUE B A 2 v — %25k 58 7 218 NI e~ T2l (50~70%)
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