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ABSTRACT

Automaotive fuels are sigrificant surces of
air pollution in most mepropolitan areas. Motor
gasofine iy responsible for emission of carbon
monoxide (COY, volatile organic compounds
(VOC), mitrogen oxides (NOx), sulfur oxides
i§0x) which all have adverse impacts on the
ertviromment g public healti

In line with the implemeniation of Blue Sky
Program, revision of the current gasoline
specification needs be taken 1o improve the
guality of Idonesios gasoling to meet vehicle
engine technology and environmental
reipiirement with the global fuel specification
hegrmomization as formulated in the World Wide
Fuigd Charter ay reference,

This study on developing of appropriate
unleaded gasoline specification in Indonesia
corsists of exaninaiion of the kev properties
that influence the emissions, status and trend
af eurrent gusoline specification, comparison
af Indonesia’s gasaline specification with
ather countriex aond recommendation of the
new wnledded gasoline specification options
that match the implementation of Blue Skv Pro-
grum in Indonesia and the scenario for its

imprlementation.
INTRODUCTION

Atomotive Tuels are significant sources of ar pol-

lution in most metropolitan areas. Vehicles which are
running on the gasoline ane responsible for emission of
carbon monoxide (COJ, volatile organic compounds
(VOC), nitrogen oxides (NOx), sulfur oxades (50x),
which all have adverse impacts on the environment and
public heilth.

In Favor of managing sir pollution, the Indonesin
government has decreed the Blue Sky Program in 195960,
which impels @ quick sction 1o reduce air pollution. In
line with this program, revision of the current gasoline
specifications needs be taken o improve the guality of
Indonesia's gasoling o meet the global fuel specification
harmaonization for envirsmmental regquirement,

Basically, gusoline must meel the technical and en-
gine requirements of their intended uses. In that sense,
the technical specifications of gasoline in different coun-
tnes are similar, The national specificaiion, however, mi
vary slightly becuuse of the different conditioms existng
ingach country, such as fleet composition, crude oil avail
ability, processing facilities. government policies with
regand to distribution, safety and environment and many
other considerations.

Casoline specifications in Indonesia are decreed by
the government c.q. Directorate General of Oil and Gias,
Department of Energy and Mineral Resources. [n de-
termining the fuel specifications some faclors were
considersd such as engine technology development, refinimg
capability, environmental aspect and economic [actor

This study aims at developing of new fuel specifics-
tion options and recommending an appropriaie specifi-
cation 10 match the implementation of Blue Sky Progriam
in Indonesia. For this purpose 3 broad review will be
presented on gasoline specification and key properties
that influence the emissions, status and trend of
Indonesia’s gasoling specification, comparison of
Indonesia’s gusoline specification with: other countries

FASOLINE SPECIFICATION AND THE
PRESSURE FOR CHANGES

Automotive gasoline manufactured and marketed
must meet the required legal specifications. National or
other legally enfurceable specifications represent the
rnimum quality that must be supplied. which implied
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that vehicles should run satisfoctorily on such o guality
and mieet legislutive requirement in lerms of emissions
and fuel economy.

Gasoline qualitics huve nlways been a dynamic con-
cept; mamy different pressures force the changes such
gy environment considerations, vehicle technology ad-
vances. crude oil prices and security of supply
Environmental pressure will continue to be the major
factor in influencing gasoline quutiny. For gasoline, i the
oountrics where organic lesd compound is still being used
as additive. fiscal incentives are generally used o
encournge the demise of leaded gasolne

Phasing out of lead from gasaling has become
important, not only to eliminate the hazardous lead
compound, but also enable the use of catalytic converter
on vehicke o reduce such emisstons as CO, HE, NOx,
and SO0x s well,

More severe reforming pricess applied in gasoline
manufacture will help in meeting the octane guality, but
at the expense of yield and the production of high levels
of aromatics which themselves have environmental
disadvantages. Benzene as i oxic emssion is found i vapor
emisstons, as well as in the exhaust, and other loxic
emissions such as 1.3 butadicne also o constituent of
olefin content, formaldehyde, acetaldebyvde. and
polycyolic orgame matter are primarily products of
combustion. This, beneene, aromatic and olefin contents
are specified in the advanced countries. which cim afford
to imipose them

VDCs (volaile organic compounds) compnse the
muss of crganic compounds that contribute (o ground-
level oxone formation. The VOCs imclude oxy penated
organic compounds and all hydmcarbons except ethane
andd methane., Abiout 37% of the Y OUs in the simisphere
carme from exhaust hydrocarbon, evaporative losses from
vehicle contribute aboul 28%, runming loss 32% and
losses during refueling about 3% (LIOF 19494,

Automotive technology changes, on the other hund,
also influence future gasoline specification, ncluding
wider use of continuously vanable trunsmission system
(CVTs), improved fuel injector, engine breathing, engine
management system nided by sensor, lower drag
coeffickent, and progressive introdoction of Low emission
Vehicle (LEV ), Ullra-Low Emission Vehicle (ULEY)
am] Fero Emission Yehicle (ZEV )

HNLEKEY PROPERTIES OF GASOLINE THAT
INFLUENCE THE EMISSIONS

Gasoline is essentially o complex mixture of hydro-

carbons distilling at about 30°C 1w 210°C and designed
as fuel for spoark ignition engines. 1t consists of some
200- 3000 compounds in the range C 1o O hydrocarbons.
Gasoline is made of hlends of hydrocarbons derived from
fractional distillation of crude ol and ferther conversion
processes that increase either amount or guality of
gasoling. Some key properties of gasoline, which give
an impact for the emission. are discussed below.

A. Lead Content

The majority of mrbome lead originaes from alkvl
lead compound introduced into gasoline a8 an antiknock
agent since 1922, Lead is o cumulative poison, which
ey @ haeard w individuals with chronie disease or
suhtle changes in metabolic Tunction and damage to the
organ and tissue, particularly in children

Phasing out of lead from gasoline is becoming maone
rmportant, not only o eliminate the hkazardoos lead com-
pound. but also o enahle the use of catalytic converter
on vehicles o reduce such emissions as OO, HC, MNOx
and 50k
B. Vislarility

Volutility is the main property of gasoling, which af-
fects the performance of the engine; driveability, ease
of starting, rate of warm-up. vapor lock and crunkcase
dilution. The gasoline must be sufficiently volutile to give
eatwy starting, rapid worm-up and adeguate vaporization
for proper distribution between cylinders. On the other
hand it must not be too volatile that the vapor losses
from the tank are excessive. or that vapor may be formed
within fuel line thus impeding the flow of fuel o the
curburetor by vapor lock.

The volatility charsctenstic of gasoline is measured
by mwens of two standard wst methods, e, ASTM Dis-
tillation and Reid Vapor Pressure (RVP), Gasoline
contisiming significant amounts of low boiling point
components tends 1o give high VOUC emissions, High
boiling compenents are more difficult o vaporize
especially in cold engine: making complete combustion
mire difficult. Thus, placing limins on the distillation profile
can lower VOU emissions. Decreasing the vapor
pressiire of gasoling reduces evapomative VOU emission
and reduces ceone formation. For example reducing RVP
from 8.7 1o 8.0 psi. by adding MTBE will reduce VOU

by 16% (LIOP 1994),
o Salfur Conbend
Sulfur in the fuel becomes sulfur oxides in the ex-

hawst, which temporanly poison the three-way catalyst
in the catalytic converter. Reducing gasoling’s sulfur con
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tent will increase catalvtic convener efficiency and de-
crease VOU, CO, NOx and toxic emission.

Reducing sulfur from 339 1o 288 ppm by adding
MTBE will reduce VOO emission by about 1%, NOx
emission by about 1. 4% end toxic emission (UOFP, 1994 ),
Reducing sulfur content also reduces direct emission of
sulfur dioxides and sulfate, but gasoline engine is not a
majesr sonrce of these pollutants

D Aromatics and Benzene Contents

Armatics gre molecules that contain af least one
benzene ring. In general, aromatics are good octane com
ponent of pasolime. Aromatic comtent of gasoline can in-
crease engine deposits and increase milpipe emissions
such us HC, C0 and NOw. Combustion of aromatics
ciEn’ bemwd o the Tormition of carcinogenic bemeacne in
exhaust pux and increase combustion chamber deposits,
which can increase unlpipe enmission

Decreasing the winl sromatics content of gasoline
decreases the amount of bemeene n exhoaust VO emis-
sions, so that decreasing aromatic content has the most
impact on reducing toxic emissions. [n osder to meet oc-
tane specification, unleaded gasoline normally contains
about 30-50FF promuatic hvdrocarbon. Reducing the con-
teni of sromatic hydrocarbon in gasoline fends to reduce
NOx emission, exhaus reactivity and benzene enussion
Decreasing aromatics also tends to reduce €O and total
exhanst VOUC emissions, but the effects are vanable and
complex., A study by LS Envirmonment Protection Agency
(LIS EPA) indicated that reduction of anvnatic content
from 32.0 o 26.3% vol. by adding MTHE would cause
reduction of about 1% VOO and 0.9% NOx emissions
(LIOE 190,

() CMefin Content

Olefins are unsamrsted hydmocarbons and, in many
cases, are also good octane companents of gasoline.
However olefins in gasoline can lesd 1o deposit formation
and incresse emissions of reactive hydrocarbons (1.2,
orone-forming) and toxic compounds. Olefins are
thermally unstable and may lead 1o gum formation and
deposits in an engine's intake system. Clefins are more
renctive than paraffins and naphthenes for ozone
formation

Reducing olefin content from 9.2 to 7.8% vol. by
adding MTBE reduces about 0.45% of NOx emissions
(LIOP. 1994). The effect on ozone-forming polential was
clearly demonstraied by the US Awmto/Ohl Program, which
concluded that reducing txtal olefing from 20% 10 5%
would significantly decrease orone forming potential by

20-20% (ACEA. Alliance, EMA, JAMA, 2000),

(N Octane Number

Octane number is o meisure of gasoling’s antiknock
perfurmance, its resistance o detonation and knocking
as it burns in the combustion chamber. Knock reduces
engine power outpul, and severe or prolonged knock will
likely damage the pistons and overheat the engine.
Higher-ociane fuels are more resistance to knocking,
and can thus be used in engines with higher compression
railin

Thene wre two test methods of octane number mes-
surement, Research Octane Number (RON) and Maotor
Oictane Mumbser (MON), RON comelotes best with o
specd mild knocking condition and MON cormelates best
with high-speed high temperature knocking conditions,
and with part thronle operation. The difference between
RON and MON is called the sensitivity of the fuel.

IV, STATUS AND TREND OF INDONESIA'S
FUEL SPECIFICATIONS

As mentionid above, basically fuel specifications re-
flect the compromise between four different imienests
and considerations, namely those of the consumers, pro-
ducers, generil public, and the government. The
consumens would like to have fuel that conforms to their
engines al a reasonable price. The producers would try
1o satisfy the consumer need al reasonable profit. The
public in general insists that safety, health, amd clean
gnvironment he ensured, while the government, as
guardian of long-term national interest would express its
policy with regulatory power.

Fuel specifications i Indonesia are decreed by the
government ¢.4. Directorate General of Oil and Gas,
Department of Energy and Mineral Resources. In de-
termining fuel specifications some factors are considened,
such a5 engine technology development, refining
cupability, environment and economic factor. Al present
there are four grades of motor gasoline marketed in
Indonesin. nomely:

Premium 88, 4 leaded gasoline (0.3 gr Ph/l, 38
RON). market share of about 5% vol.

Premix, a lesded gasoline (0.3 gr Ph, 94 RON)
with a market share of 3. 1% vol

Super TT, an unleaded gasoline (95 RON) with a
market share of 0.4%vol.

BB2L. an unleaded gasoline (R0-85 RON) for two-
stroke engine, share of 1% vol,
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Table 1
indonesla’s Current Gasoline Specification (Yaar 2000)
Properiies s Tesl melbod
BEZL Premium | Premi. Super TT
Ociana Mumber: _
Aesaarch [ROM}, min BO — AR A4 G4 as ASTMD - 2603 f
Vaolatility:
Disstiatian ASTWDO - 86 |
1 0% L, T i Td
50% L ¥ mir-max a8-125 1
0% b ™A 1BD I
Fa# i maR 206 !
Aesidus vl K 2
RWP & 100F L] max &2 ASTM D - 323
Composithon:
Lead Contant gr P max oo o3 0a 0,005 ASTMD - 3341 /3237 I
Suilfur Comfant St max 02 (1) 0z 0.2 ASTM D - 1266 i
MTBEonganaies Saval max 11 10
Ciifver Faramaians
Densily & 1570 kgim3
Copper comsion Mo max 1 1 | 1 ASTMD - 130 1
Memapian 5 Sumim max 0o.on2 0002 b.o0o2 0, D02 ASTMD - 3227
Daalar Test nag i nag nag P 30 r
Chidafion Stabdiny minue min 240 240 240 240 ASTMO - 5235 I
Exzten Gum mige i Dlm max 4 4 4 4 ASThAO - 381
Gt marketible | wllow el withoul dys I,

The current Indonesia gsoline specifications ane tabu-
lated in Table 1. The specifications of the four types of
Indonesin’s gasoline differ only in their lead content and
octane number. The ather properties, such as distillation,
EVE. sulfur content etc. is in the same level of specifica-
tion. Several parameters, such as aromatic, benzene, and
alefin contents that have impact on emissions are not
specified vet in the current Indonesia gasoline
specilications,

Lend phase oan program of Indonesia’s gasoline has
been carried out step by step, strting with a single- grade
easotine policy m 1990, when Super-98 with TEL 3.0 cof
USG 09 gr PhfT) was substituted by Premmx with TEL
1.5 cc/USG (0,45 gr PRv). At that time lead content of
Premium was reduced from 2.5 co/USG (0075 gr Phi) o
|5 ec/USG (045 gr PR Phose down of lesd wos con-
pmued in 19T AE by reducing lead content of Préemium

from |5 ce/USG (045 gr PRAj to 1.0 cefUSG (0,30 g
P

Lnlemded gosioline was introduced [irst o Inde :
i[9S, by lounching of Super-TT, with 95 KON mine
mum, However, due 1o the limited refinery capability
ind the price policy, the market share of Super-TT is
sull very low. A low BON (BO-E5) unleaded BB2ZL was
introduced in 1998 and s meant for two stroke
maoreyeles,

[11 linse withi the Blue SEy Progrum, which s ot
by government and the need for a clean environmen
Indonesin is projected to completely perform phise
of lead in gasoling by 2(X13 after completing the refine
reconfiguration, and for Jabotabek area (Jakara envie
rons) only unleaded gasoline has been supplied f
Balomgan Refimery since | July 2001,
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Tabhe 2
Maln Gasoline Specification in ASEAMN Couniries

| Singapors | Mainysia | Theiland | Phi Insonesin
Propeies UL UL | UL Reg UL | UL | Prem| UL |BE2L [ Pram. |Premix | Super TT
Pram._ Aag. | Prem. Prsm.  Aeg Fram
Dietane Numiied
Pesapnrch [RON) min Bl ag L7 a7 an & 5] 3 | e0-a8 an ] 2]
Motor (MOM)| i a4 b
(RN MMONLZ A
Valsiility:
AVP @100 kPa  maa ] 7 &2 5 A2
Compasitian:
Laat PRl max | D005 | Doos | 003 | 096 EiEh ] oS | 0013 003 03 ai 0005
Saiflud Comnlee el o2 0.2 015 | 015 a1 a2 &1 oz 02 (R e
Ammalic Cordanl epl  mas 15 55
Banrora Syl man 35 ]
Dialin Sevol i 50 14 ] 1y 11 1#}
Tabal 3
Main Gasoline Specification in Enst Aslan Countries
Ching | South Kaorea Talwan dapan |
Propertias — |
Pramium Reguler UL | uL UL  premium| UL | UL Premium| Aog |
| Aag Prem.| Reg P Reg. |
Octane Number: ] [~
Research (FON] ran 97 | oi o (i 99 as "o R ai B89
Medar (MOIN ftuft a2 BT AT BT a3
(AN« MOINY2 | .
TRty ——— — — HEE —L
Vakatility:
AVP @ 100F kPa max ‘ Suminer 62 45-B5 & Summar 44 - 78
-'l.‘;:nmpmlliun: . I =u W 1
Laad gl max 015 0.13 0026 0.013 008 [0015005  Unleadad
Sullur Condent ST 0.1 (1% | .1 0. i g1 | 6.1 001
Aromatic Contanl  Swol s | 50,0 &80
Brnarans Sovnl man | ]
Oighin Soml  ormax

V. INDONESIA'S GASOLINE SPECIFICATION studies on fucl specifications with those of other coun-

AS COMPARED TO OTHER iries in the world should be carried out.

COUNTRIES Companson is made particularly with those of neigh-

In developing Indonesia’s fuel specifications thal boring countries in Southeast Asisf ASEAN particularly
meet the global harmonization on fuel specifications for Maluysia, Singapore, Thailand and Philippines, which
implementution of the Blue Sky Program, comparalive havee similar weather condition and environment, and with
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se.cmnne

a view of enabling product exchange between the coun-
tries. The main gasoling specilications of Smgapore,
Malaysia, Thailand, Philippines and Indimesia are pre-
sented in Table 2. It can be seen that the countries of
ASEAN two grades of gasoline are available, excopt
Indonesia which has four grades of gasoline

Comparison s also made with the new industrig
countries of East Asia such as Japan, South Korea,
Chini and Taiwan, Table 3 shows the main gasoline
specifications of these countnies. From Table 3, it is
abserved that China, South Korea, Taiwan andd Japan
have two grades of gasoling, e, regular and premiim
grade. South Korea and Taiwan specify the lowest sulfur
content in Asia (0LO1 mim)

For sty honzon o comparison is also made with
advinced countres of the world, which have implemented
stringent emissions control, such as Europe, USA, and
Califormia in particolar. Table 4 shiws the maim gasoline
specifications of Euro L 1L 11 US EPA and CARB (Cahi-
fornia Air Resource Boardi. Here it can be seen that
both LS EPA and CARB specification do not specify
the octane number of gasoline due ocalized altitide
SEnsilviLY,

In this study the World-Wide Fuel Chaner {fWWEFC)
gasoline specification (Table 31, which gave recommen-
dation on fuel specifications from the pomnt of engine
requirement and environmental standards, is used as a

reference for developing gasoline specificiation in the
future. The main propenies in Indonesia’s gasoline speci-

fication compared o other countres specifications ure
described below

A. Lead Conternt

From Table 2 and Table 3 it can be seen thal some
of the Asian countries namiely Malayvsin, Philippines,
China, Taiwan, as well as Indonesia are still using both
leaded and unleaded gasoline in their gasoline
specifications. Singapore, Thaland, South Korea and
Tapan on the otherhand, have totally phased-out lead from
their gasoline.

In the Southeast Asia region. Malaysia led the
mtroduction of unleaded gasoline in 1990, followed by
Singapore and Thailand in 1991 respectively. Thailand
successfully completed the phase out of leaded gasoline
on 1 Junuary 1996 Philippmes introduced unleaded
gasoline in 1993 and Indonesia followed in August 1995,
Tos compensate for the elimination of lead from gasoline,
Asian countries umed o use oxygenated compounds,
particularly methy! ertiary butyl ether (MTHE) at the
level of 10-15% as octane booster

It can be seen that Indonesia’s gasoling specification,
specifies the highest lead content of leaded gasoline (0.3
gr Phil) in Asia. Bot actually i the market, the lead
content of Indonesia gasoling is not so high. The typical

Tabel 4
Main Gasoline Speciiication in Europe, US EPA and California
' Europe us EPA CALIFORNIA, CARB
i Eurcl,il | Euralll | N. Generic |M. Premium | On Aversge | par gaiian

.l-:'-‘ﬂli:m. iumhur:__ == T

Rasaarch (ROMN) rmin &5 BE |

Mator (MON) min BA As |

[ROM-MOMN)R min I a7 f3"
volatility: ' '

AVP & 100F kPa (Psi) d5-100 | 35-100 45 62 T.0
Cempesition: Wil |
| Lead gr Pbdl i 0093 | 0005

Sullur Cormam *wwd (ppmj 0 05 os | 0034 016 130) {40
Asomatic Conten Sl i 42 I 5.0 I 22.0 25.0
Benzene “aval ik I 50 1.0 ‘ = | 0.8 1.0 |
Olefin wol  max 8 | 14 | 85 | 40 50 |
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Table 5

] |
Properties | Category | mmwllimnm | Categary IV 5
81 RON _FIr:r.rr;lrl:h Dierans min I 5i.0 "__ﬁ:l.l'-l-_-. -i'1 ;ZI
Mumbier |
Whator Oclang Murnbe min | H2O B35 ELS _ﬂ-.’ri_ |
BSAON  Fesaarch Octane min | @50 | &50 | @50 | 850
Hurmber
Maotor Octans Nambar imin a5.0 B5.0 B5g | &850
6 AON  Rasoarch Octane T Min | 98D 960 B8 98.0
I Ly
Motor Octann Mumbser min BEOD | EH:.IZ- . BE.O | I?Ir_l 0
?ﬂdullm Stability e min ! 350 480 483 | 440 .
Sultur Confent A max | ain 0.02 0.003 sultur thea® |
Lead Content gl man | 0.013 . ND W ]u]
Phosphorus Camfet mgl [ [H] WD NLI
Mangansas Coment mugi MO WO MO
Siteepn ik WO W MO
Cixypen Comtant % mim Qghh 27 27 27 27
| Oiding Conbenl ewy [ J0.0 10,0 100
Arprmuliag Corant S ik ! 50.0 400 5.0 350
Bansane Oontani o 'y max | 50 2.5 1.0 | 1.0
[ e — [ |
Saderan ol sy | 1 i | ]
lirwashed gums mogidml  max | T T an
Washed guims mg100ml  max B & B 5
Diesrimify ki min- | 71578 | T16-770 | T15—770 | Ti&-T70
ma
Coppor comagion L4 1 [ 1 i i
AppHirEnoe cB CH e B
Camurefipr cleaninass fril i} Aan -
Fusl! Injector cloanlinoss " flowy man 10 I 5 5 5
nas
| Imiske vahee slickmp pass|El pass | Fass puss
Imake valve cleantness | merit man a0 - -
Intake walée cleanbnass ||
- Malhed 1 (CEC FA05-A-R3] or Ak Mgvalve mmax 50 30 a0
- Mathod 2 (A5TM [ - 500} o A magvalve ma 10 506 5l
- kathod 3 {ASTRE D - B301) A% mgiealve ma an 5n 50
Combustien chambar deposils |
I « Mathcd 1 (ASTM O - G301 o " R lag | 144 140
- Mathod 2 {CEC F-20-A-08) mglengine  max ] 300 | 2500 2500

N - Non Ualociabin
CB | Clear arad Brght
"] Probably 510 ppen mas

510 | AGTM D - 28949 - 86
|

[ ASTM D - 526 — oa

Mathode

ASTM O - 2700 - B8
ASTM D - 26849 - 86

AGTM O - 2700 - B3

ASTI D - 2659 - 85

ASTM D - 2700 - B8

ASTM D - 2622 - B
ASTRY O« 3237 . 87
A5TM D - X201 - &4
AETM D - 3831 - B4

A5TW D - 48715 - S
ASTM O - 1310 - 00
ASTM DO - 1310 - BF
ASTHA [ - 2420 - B4

ASTMD -
ASTMD
ASTMD -

| ASTMD -

5452 -97
31— BO
581 — 08
4053 - G

| ASTM D - 130 - 94

[ASTM D - 5568 - B5af

ASTH D - R0 - 98
ASTHM O - 6300 - 98
| ASTM O

8201 -89
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gasiline ( Premium tvpe ) froam Babongan refinery s low
lead ot range of 0.02 10 0.21 griPbd or about 008 grfn/
I in average { Repon of Balongan Refinery Apnl - June
194,

Nevertheless, this clearly suggests that, Indonesia
must intensify lead phase-out efforts from the gasolime.
World-Wide Fuel Charter specification allows (LO13 g
Phfl, sithout mientions] addition for Category | o
accommodate some contwmination by small amounts of
lead that moy occur m the distribution system such s
tunk. pipe. @1, This s the general concentration of lead,
which may be detected, in unlended posoline.

B. Sulfur Comnlent

Compared to other Asian countries (Chimn, South
Kores, Taiwan and Japan), Indonesia’s gasoling sulfur
coment specification is the highest, Japan and Koren
specify (LN % mfm maximum of sulfur content. the
lowest specilication in Asian counines,

In the curment Indonesia’s gasoline, sulfur content
specification is specify 0.2% m/m. although the sulfur
content of gasoline in the market 15 not 8o high; for
exmple tvpical gasoline from Balongan refinery hus low
sulfur content at about 002% m/m in average (Kepor
of Balongan Refinery April - June 19699

C. Aromatic, Benzene, and (Nefin Contents

Most of Astin countnes including Indonesm have
nol specified vet the aromatic, benzene and olefin contents
in their gasoline specification. Some of Axsian countries
such as Thoilond, Philippines and Japan specify benzene
content in thewr gasoline specification within range of 3.4-
3K vol, maximum,

Euro | and 11 specify bengene content at 3.0% val
meanwhile Euro 111 specifies benzene content al 1.0%
vl maimum while LS CARB specification is the lowes)
Ok

Only US-EPA National and CARB specify the olefin
content of gusoline, nomely within range of 4.0-11.4%
vl The livwest specification of aromatic, benreng and
olefin contents, in gasoling is observed in CARB
specifications, which set it at 22% and 25% vol. maximum
It for aromatic content, L85 and 1.0 vol. for
bensene, 4.005% and 6.0% vol. for alefin.

D, (ictane Number

All Asian countnes such os Chini. Tadwan, South
Korea, and Japan specify two grades of gasoline, which
are regular grade with octane level of 91 10 92 RON

{except Japan which has a regular grade ULG of B9
RONY, and premium grade with octane level of 95 1w 97
RON. Tables 2, 3 and 4 show the RON specifications of
Southeast Asia, East Asia und Evrope respectively and
Table 5 shows the WWHC specification Caegones 1, 2,
3 and 4

Ciasoline used mmost Soathenst Asian countnes have
two grades of octane level. o regular grade of ¥7 - 92
RON. with Thailund having a regular grade ULG of 87
RON, and a premium grade of 93 — 98 RON. On the
other hand, Indongsia has seem o have foo many, four
erades of pasoling, namely BB2L. of B(O-85 RON.
Premiom of 88 RON, Prenus of 94 RON and Super-TT
of S8 RO,

E. WWFC Giasoline Specification

The world car manufacturer association of USA
{AAMAJEMA ), European (ACEAD and Japan (JAMA ),
supponed by those of Canada, China, Korea, and South
Africa developed o World-Wide Fuel Charter in 1998
and updited in 20000 in their effort of global harmonzation
of foel specifications. The ohjective is o develop
commimn, world-wide recommendation for quality fuels
fuking into considerntion the cuslomer requiraiments,
vehicle emission technodogy and environment

The four catepories of gasoline specifications of
WWFC are presenied in Table 5. The WWEC, which
gave recommendation on fuel specifications from the
potnt of engine requirement and environmental stindards,
is used ps o reference in developing of Indonesia’s
pusoline specification in the future.

From the emiission control point of view, Category |
i the simplest one, with no or mimmal reguirement for
emission control, increasing of reguirement for emission
control is shown by increasing the category number.

VI RECOMMENDATION FOR UNLEADED
GASOLINE SPECIFICATIONS IN
INDONESIA
Based upon comparative study on the fuel specifi

cations to other countries above, information of actane

reguiremmend of vehicles population in Indonesia, and con-
siderution of WWFC specification, the following recom-
mendations are presenied for developing the new un-
leaded gasoline specification for Indonesia:
Considering the toxicity of kead compound, and its
polksonous 1o catalyvtic conventer, leml should thus be
phased out from Indonesia’s gasoline. WWEFC Category
1 allows 0.013 ¢ PH Tor unleaded gasoling without in
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tentional addition o accommodate contamination by o
small amount of residuial lead m the distibution system
This level should have linle impact on catalys
perfismuince

Regarding the high sulfur content stmed m Indonesaa’s
gisoline specification compeaned 1o other countries that
has impact on emission and reducing effect on catalytic
converter ¢fficiency, sulfur content in the specification
showld be nedoced from G.2% mdm o 001 % mdm o meet
WWEFC Category 1. This specification is recommended
far nutional specification in the first stage (2003}, and
will be supplicd for Jabotabek area i the vear X601, duse
10 the nearby Balongan refinery capabiliny o produce
lowwer sulfur content unleaded gasoline.

The octane level should meet octane requirements
of vehicles population in Indonesia with consideration of
the future octane requirement of vehicle established by
the world cor manufaciurers deflined by WWEC
specification fne. 91 RON min.d. Thus 9] RON of
gasaline i proposed as repular grade of Indonesio’s
gusoline to satisfy more than 90% of cor. However, due
1o the current fimited refining capabilitics, that need 3 or
4 years to built HOMC plants, B8 RON unleaded gasoline
which satisfies about 60 of vehicle population can be
established first at 2003 for national specification, For
Tabotabek area, which is supplied by Balomgan refinery
which has the capability 10 produce 38 RON unleaded
gasoline, the 88 RON unleaded gasoline will be
implemented in the vear 2601,

To meet WWHRT specification thit specify low-gmde
and high-grade octune level of gasoline, and in
considerntion of other countrnies gasoline specifications,
twn grades of Indonesia gasoling are proposed, 1o, BX
RON in 2003 and 91 RON in 2005 as Regular grade,
and 95 RON as Premium grade for National
Specification. For Jabowbek ares. B8 RON will be
supplied in July 2001 and 91 RON in 2003 as Regular
grade. and 95 RON as Premium grade

Aromatic, benzene and olefin contents can be
considered for being specified in Indonesia’s gasoline in
2005, The 2000 recommended gasoline specification is
proposed (o achieve cleaner gasoline for the clean
environment, The specification is based on the
performance and environment requirement of the
WWHC Category 3 which consists of three grades of
giasoling 1.e, 91 RON, 95 RON and 98 RON, amd Jemd
content is undetectisble and sulfur content of (LX13% etc.

The propose scenane of development of Indonesia’s
ginoline specification in the next future 20000 1 20110,

and recommended new unleaded gasoline specification
for Indonesip s presented in Table 6.

VIL CONCLUSION

L. In lime with the implication of Blue Skv Program
Indonesia, some revision of the current gasoline
specification need be aken 1© develop appropriate
unleaded gasoline specification, by improving the
quality of gasoline that meet the global fuel
specification harmonization for environmental
FeRuIreIeent,

!‘_I

The unleaded gasoline specifications have been
developed based on a comparative study on the fuel
specifications (o other countries, octine requirement
of vehicles populition in Indonesia, in o scemrio that
tukes mio account the capability of PERTAMINA
Refinery iy produce it and economic consideration

1. Due w the current limitation of refining capabilities,
and the nieed of 3 or 4 years o built HOMC plants,
the 88 RON unleaded gusoling which satisfies aboat
6% of vehicle population can be estiublished first at
IH3A tor national specificaton, while Tor Jabotabek
area which is supplied by Balongan refinery the 8§
RON unlended gosoline will be implemented in the

year 201

REFERENCES

[ AAMA, ACEA, JAMA, 2000, “World-wide Fuel

Charer”, December.

Jusifi E., Nasution AS., [997/1998, “The Progress

Tower Cleaner Transporiation Fuels m ASEANT,

Lemigas Scientfic Contnbutons 2,

1. Kenth Owen, Trevor Coley, 1995, " Automitive Fuels
Reference Book™, SAE, Inc., Warrendale.

4. LIOP, 1998, “Diesel Fuel Specifications and Demand
for the 21° Century”™, Des Plaines Hlinois.

5 UOP, 1994, "The Challenge of Relormulsted
Ciasobmne, The |99 Clean Aur Act Amendmenis™ Des
Plaanes 1hmois,

B US EPA, 1999, “Implementers Guide o Phosing Out
Ll in Gasodine” Environmental Pidlution Prevention
Project Hugler Bailly Services. Inc. Alexandria.

1 Weissmann, 1., 1972, “Fuels for Intermal Combustion
Engines and Furnaces”, Lembaga Minyak dan Cas
Bumi. Jakarta. =

v

LEAMGAS SCIENTIAC CONTRIBLITIONS NO. 29002




