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"Reformulated" Gasoline Blend Announcements

September 1,1950

Sulfur, max ppm
Summertime RVP, max puig

Arco Diamond | Phillips 66] Conoce | Marathan [Phillips 66] Shell Exxon Chevran Arco
Company Shamrock

EC-1 RG-87 | Unleaded Amenadean| Unleaded | SU2000E Supreme/ | Supreme EC-
Product Name Plus Plus Plus Premium
Announcement Date Dec-89 Feb-90 Mar-20 Mar-%0 Apr-%0 Apr80 Apr-90 Jun-90 Sep-90
Location Denver Denver | Denver Demoit St. Louis | 10 cities 40 markets Gcities | Californla
Octane Wumber, min (R+M/2) 87 B7 All 89 >61 89/9 =01 92
Application Leaded¥ | Unleaded | Leaded# | Unleaded | Unleaded | Unleaded Unleaded | Unleaded | Unleaded
Grade Regular |Mid-grade| Regular All Mid-grade| Premium Premium Premium | Premium

Mid-grade

Winter Oxygen, min wi% 2.0 20 1.0 1.0 1.0 1.0 1.0 1.5
Summer Oxygen, min wi% 2.0 10 1.0 1.0 1.0 1.0-NY only 1.0 15
Oxygenate Type - MIBE MTBE |MTBENY enly] MTBE
Aromatles, max vol%e “ag nao limit nao Umit no limit |
Olefins, max vol% no limit no limit no limit
Benzene, max wi% no lmit na limit no limit

A no limit no Limit

Detergent Additives

Carbuetor

(i asinl fdasn [ [Raduendr) 00,
™ | TBC

Lead none none none nane none
Lead Subatitute none ValveMaster none none none none
NOTES:

1) -1 paig RVP below Local Standard year round

(2) -1 puig RVP below Local Standard in summertime, olherwise ASTM limits
(3)- 0.5 psig RVF below Local Standard in summertime, otherwise ASTM limits

{4)- 0.5 10 2.0 psig below Local Standard
¥- Gasaline is sald only through large nozzle dispensers.

(Phillips#: %)
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 EC DIRECTIVE 85/536/EEC

Crude-oil savings through the use of substitute
fuel components in petral.
Effective 1 January 1988

Annex Il Composition of Blends
Vol %
A B
METHANOL 3 3
ETHANOL 5 5
IPA 5 10
1BA 7 7
IBA 7 10
C.,+ ETHERS 10 15
OTHER OXYGENATES 7 10
MIXTURES 25 3.7

Column A: Must be accepted by all EEC countries.

Column B: Limits abave which labelling is mandatary.

(ARCOtL ##)

A, ¥) iy, AA > TIZMT B E10 vol%
max., F 4, ~<¥—, #77TiE, MT
B E15vol%max., 4 # )7, HI+ZLTlE
Hl A7,
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| Belglum ! Up te B limits and up to 3.7%

| g P
+ Oz by welght

| Denmark ! All percentages authorlzed

| o

} 1 If » B, marking at the pump

| FRG | Up to 15% ethers and up to 2.7%
| O by welght

| France Up to & [imlts
No cesolvent reaqulred for ethano| |

{ Ireland | Percentages > 3 can be authorized |
| wlth markling

Italy No measures taken
V Luxemburg | Percentages » B authorlzed with
| marking
i Mather lancs | No measures taken - Unofficlal

! Indlcations: uUp to B values
1 Pertugal | No measures taken
i Spoaln { Up to A |Imits - Ethanol must be
| denatured w(th 1.5% toluene

{ Unltad Kingdom ! Up te A [Imits

(ARCO#&H¥:)
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Areas Violating the Air Quality Standards for Ozone

(1587-89)
By S.1630 Classification
*Design Value® *Design Value® *Design ValL:
Ozone Ozone Ozcne

Area Reading® Area Reading® Area Reading®
Extreme (I area): Moderate (Caat.): Marginal (Coat. ):
Los Angeles, CA 0.330 Cleveland, OH 0.157 Canton, OH 0.135

Dallas, TX 0.140 Columbus, OH 0.131
Severe (8 areas): Dayton, OH 0.143 Erie, PA 0.129
Baltimore, MD 0.194 Detroit, MI 0.144 Essex Co., N.Y. 0.127
Chicago, [L-IN-WI 0.1%0 Edmonson Co., KY 0.140 Evansville, IN-KY 0.124
Houston, TX 0.220 Grand Rapids, M1 0.143 Fayetteville, NC 0.125
Milwaukee, W1 0.183 Greensboro, NC 0.151 Greenbrier Co., WV 0.125
Muskegon, MI 0.181 Jefferson Co., NY 0.143 Greceaville, SC 0.132
New York, NY-NI-CT 0.201 Kewaunee Co., W1 0.147 Hancock Co., ME 0.133
Philadelphia, PA-NJ-DE-MD 0.187 Knox Co., ME 0.158 Harrisburg, PA 0.136
San Diego, CA 0.190 Louisville, KY-IN 0.149 Indianapolis, IN 0.118

Memphis, TN-AR-MS  0.140 Johnson City, TN 0.125
Serious (16 areas): Miami, FL 0.138 Johnstown, PA 0.133
Atlants, GA 0.162 Modesto, CA 0.140 Kansas City, MO-KS 0.120
Bakersfield, CA 0.170 Nashville, TN 0.138 Lake Charles, LA 0.131
Baton Rouge, LA 0.164 Pittsburgh, PA 0.149 Lancaster, PA 0.125
Beaument, TX 0.160 Portland, ME 0.156 Lewiston, ME 0.126
Boston, MA-NH 0.165 Raleigh, NC 0.141 Lexington, KY 0.128
El Paso, TX 0.170 Reading, PA 0.141 Lincola Co., ME 0.127
Fresno, CA D.170 Richmond, VA 0.142 Livingston Co., KY 0.124
Hartford, CT 0.172 Salt Lake City, UT 0.143 Manchester, NH 0.128
Hunlington, WV-KY-OH 0.164 San Francisco, CA 0.140 Montogomery, AL 0.135
Parkersbarg, WV-OH 0.169 Santa Barbara, CA 0.140 Norfolk, VA 0.130
Porismouth, NH-ME 0.165 Smythe Co., VA 0.144 Owensboro, KY 0.137
Providence, RI 0.162 St. Louis, MO-IL 0.156 Poughkeepsic, NY 0.134
Sacramento, CA 0.160 Toledo, OH 0.140 Scranton, PA 0.129
Sheboygan, WI 0.176 Visalia, CA 0.150 South Bend, IN 0.121
Springfield, MA 0.167 Woreester, MA 0.146 Stockton, CA 0.130
Washington, DC-MD-VA D.165 Sussex Co., DE 0.130

Marginal (39 areas): Tampa, FL 0.12%
Moderate (32 areas): Albany, NY 0.128 York, PA 0.129
Atlantic City, NJ 0.145 Allentown, PA C.137 Youngstown, OH/Sharon, 0.134
Cherleston, WV 0.138 Altoons, PA 0.129 Waldo Co., ME 0.125
Charlotie, NC-SC 0.158 Birmingham, AL 0.133
Cincinnati, OH-KY-IN 0.157 Buffalo, NY 0.131
" BRSSO i ), e

The three—year desizn velue s usod o & rellance on czono lovels in a slaglo, perhaps sberrational,
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Areas Violating the Air Quality Standards for Carbon Monoxide
(1988-89)
By S. 1630 Classification

“Design Value® *Design Valoe*
8-hour 8-hour

Area CO Reading® Area CO Readmz*
Serious (3 areas): Maoderate (Cont):
Les Angeles-Anatieim-Riverside, CA 23.4 Klamath Co., OR 10.5
Steubeaville-Weirton, OH-WYV (non-mobile) 19.6 Las Vegas, NV 14.4
Winnebzgo Co., WI (Oshkosh) (non-mobile) 19.9 Medford, OR 12:1

Memphis, TN-AR-MS 9.6

Minneapolis-St. Paul, MN-WI i1.4
Moderate (38 areas): Missoula Co., MT 9.6
Albuguerque, NM 11.1 Modesto, CA 11.8
Anchorage, AK 13.1 New York-No. NJ-Long Island, NY- 13.5
Baltimore, MD 9.5 Philadelphia, PA-NJ-DE 11.6
Boston=Lawrence~Salem, MA-NH 9.8 Phoenix, AZ 12.6
Chico, CA 10.4 Portland, OR 10.0
Cleveland-Akron-Lorain, OH 10.1 Provo—Orem, UT 15.8
Colorado Springs, CO 11.8 Rzleigh-Durham, NC 10.9
Denver-Boulder, CO 16.2 Reno, NV 9.6
Duluth, MN-WI 9.9 Sacramento, CA 12.6
El Paso, TX 12.6 San Dicgo, CA 9.9
Fairbanks Ed, AK 13.2 San Francisco-Oakland-San Jose, CA 11.8
Fort Collins-Loveland, CO 11.3 Scattle-Tacoma, WA 14.8
Fresno, CO 13.0 Spokane, WA 13.8
Greensboro-Winston Salem-H. Point, NC 9.7 Stockton, CA 10.4
Hartford-New Britain-Middletown, CT 10.2 Syracuse, NY 9.7
Josephine Co., OR (Grant's Pass) 10.3 Washington, DC-MD-VA 11.4

* EPA has established two ambient air quality standards for carbon monoxide — & one-hour standard of 35 ppm
and an eight-hour standard of 9 ppm. Compliance with this standard is evaluated on the basis of & *design value®,
which is the second highest non-overlapping eight-hour carbon monoxide concentration recorded within one year.

EREMT 5, U199 1 B 5%

ME B,
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EEFEE L 2. 0wt%min, CERTEY)
< . 1.0vol%max,

EE PSS 25, 0v0l%max.

b) $ERS ARG (1994F 2 4)

NOx 1 0.4g/mile max.
Cco 1 3.4g/mile max.
HC . 0.25g/mile max.
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EUROPEAN EXHAUST EMISSION STANDARD

A) CURRENT
Cubic Effective Date
Capacity co NOx + HG NOx Particulates New All
CC G/Test GfTest G/Test G/Test Models  Production
Gasoline Vehicles
C>2,000 25 6.5 35 01/10/88  01/10/89
1,400<=C<=2,000 30 8 - 01/10/91  01/10/93
C<1,400 45 15 6 01/10/90  01/10/91
19 5 01/07/92  31/12/92

B) EFFECTIVE 1991 (?)

CO HC+NOx Particulates

g/km g/km g/km
All Cars
1) Type Approval 272 0.97 0.19
2) Conformity of Production 3.16 1.13 1.24 (AR C Ok
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19904
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#1—2 kEo®ERE (H-D) => 2854 (£ /bhp hr)

Model Year HC co NOx PM Comments
1988 1.3 15.5 10.7 0.6 First HDE PM Standard
1690 1.3 18.5 6.0* 0.6 * Delayed from '88
1991 1.3 15.5 5.0 0.25 Urban Buses

1.3 15.5 5.0 0.25 All Other H-D
1993 1.3 16.5 5.0 0.10* | Urban Buses #* Delayed from '91
1.3 155 5.0 0.10 Other Buses
1.3 1G58 5.0 .25 All Other H-D
1994 1.3 15.5 5.0 0.05*" | Urban Buses
1.3 15.58 5.0 0.10 Other Busen
1:3 155 5.0 0.10 All Other H-D
19938 1.3 15.8 4.0 0.10 H-D Trucks

* 1 PEffidsE Lo vwiBd 0.07
[(#%] L-D: Same as gasoline + 0.20 g/mi PM (EPA)
0.08g/mi PM (CARB)

F£1—13 KREIZET AT ¢ —E o]
13— 1 7ih, BEHEERICL LT —HOSEES®

- Sulfur W% (&EEES 0.27)
1993100 1 HE Y Max. 0.05

+ Cetane Index (1983~87%F#) 45, 1983~88 Min 27)
1993108 1 HE D Min. 40

#£ 1 — 3 — 2 Final Rule of EPA

< 0.05 wt% Sulfur Max. (19934£10A 1 HLLEE)

+ 40 Cetane Index Min. or 35 vol% Aromatics Max. (19934101 1 A LLF)
- No Winter Blending Exclusion

- 1991~93 DFEAEIE 0.10 wt9 Sulfer Min. T2

#£1—3—3 CARB ok 274 — L g R BH (19934108 1 A L)

- off-road, on-road 1Ll
+ 0.05 wt%% Sulfur Max.
- Aromatics average ' 1095 large refiners
209 small refiners (HDDEIZ i34 FI~mT)
#7277 L, Aromatics 10%IcHHY T2 3 v ¥ 3 > L LORHBE (Alternatives) TH




R1-2TmENd Loz, 74—k
SHG D LEBD LS E N TV 72914 D
5@ Urban Buses®/¥7 4 ¥ = L — b (0.10g/
bhp-hriffillz2owvwTid, 24E0BIDED 5
L OBFEL N EROE L LTz, ZOFR,
KETIZBEL ) SAT,MEL) Ty 7
To8F 4 % 2 L — } OBHAH0. 10g/bhp-hr
LIF &7, BB E DGV LE L B,
Z ALy, P934E10H IR T 4 — & Ll
I, WEES0.056wto% LI T, 7 380kl [
(B 2T e=a3Bvol%LLT) 45,

A, BRI OGREEEM (0.06wt% ELT)
flpsEfS e Cvd (B1—1FR) A1) 7
F I=TINTIL, 93F10H LI, FHT e~
5710vol%, H HWwit T L EZHEOHR T 2 »
Yoo L)L RO BEE HL AT 2 4L
5, ZOMIEELT, HFRT I v g vHF
YT v = 4r10vol 96 12 AR 4 3 A S o) B SRR

Akl b T, FFREFERYLT, —
o 4 —A4— L1, Reformulated Diesel
(Fuel) & L THFEABRIAE LT WS,

(3—A )

I—my St BWTR, "RELFEENT
WLEECHESMEDHNERT 4 —HFINE
OHEHM D E CERES T E -7z, AH
TiE, 74 X2 v—FEFfsEARN, %
DMk, 85kWhEL FIE T0.63g/kWh,
85k Whill 2. Hijij 0. 35g/kWh (%Y3%383E0%)
i oTws, ECERLTE, SRy
ENT A Xab—Fadubd Lizzantkodk
AHElOILEIRBE LTV 57%, A4,
T 4 Xz b DR E DR & U
ETALNNLORENIEEL LN TR, E
ECIzBT s HHlEB LUV Ay a—ER
2—1ZRL7,

#2—1 EEC H-D Vehicle Emissions Standards*' (g/kWh) + ECEH 4%

PM
Regulation HC CO NOx Above Below Comments
85kW 85kW
ECE R49 3.5 14.0 18.0
ECE R49-01 2.4 1.2 14 .4 New Models 1. 10. 1989
(88/77/EEC) All Production 1. 10. 1990
92471 i) Wiy | 4.5 8.0 0.35 0.63 New Models. 1. 7. 1992
All Production 31. 12. 1992
0674 HR ) 1.1 4.0 7.0 0.15%2(0.30) Under Discussion
0.6 2.0 7.0 0.15*2 FA v iEsE
01- 2 FHLEI 0.6 2.0 5.0 [ o Under Discussion
IVECO FIAT &l

% 1 TAS (Type Approval Standard) f&, % #COP (Conformity of Production) TI310%EEDFFE L

HEILA,

* 2 BOFEREEEEL TOREL L TERETH Z ET—E.



L L%e#s, ECEREOHEMN 22
FEONR SO BHBEN TH 2 IRHERS
(ECEP : the Environment Comittee of the
European Parliament) Tk, ECZEHEL L
iz A e L WHER MR & &R L 12720
(E'2-—22M), HELICHi-»TW3, BT
— T, BEATBOFIZ B 5257 4 %
2L — P OEHEE RO D FII®RS, T 1 F

2 b — } DBV ER O ERIEKEE |
[Bl-> Tvidb,

EE Clz Bl 2BEH» L O T 4 —E /L8
o BRI, BT S03 T EEA OBRIZ0.
20WtRBIcHiAEN L L oo, BB S%
DERHBOBROPTIZ A X b Z T
ANTWaE, TOBRIZERONS & 454K
I, WEag sty oMiEALNTWA,

% 2 — 2 EEC H-D Vehicle Emissions Standards*' (g/kWh) - BRJNGESE

PM
Regulation HC CO NOx Comments
Lorries Buses
*O24F HL 1.0 4.5 7.0 0.1 1.7.1992 &Y
06 AL 0.6 2.0 5.0 0.1 1. 10, 1996 X0

* 1 TAS (Type Approval Standard) 1
(HE] 72 FkoZEE
Sulfur content © maximum 0.05% mass
Celane number . minimum 50
Aromatic content : less than 10%
Distillation . 90% point 240 C approx.
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3 > DR E HEEC L Tw s RIE—D & &
S TWwh, Zofs, SfEFERENTWL3E
SHEIVLOFERIE, > r0L0HI
TRIATREFZ LN TS,

Sk ) TR L, BAE, =P i Bl

LAEHN RS, w3 KRt
DEMAE BN TV B, Z 2Tl Bz R
EEY, INLRAEEINTWET 4 —¥
WHER T 2 v 23 » Rk b & BT 2,

1. EGR, Mi(c& 3NOxER
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Iy RA—H—HEICEEL T3 RE
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1) EGRIZ& 2NOxER
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Tvid, ZOMEE LT, mERMES O
5, MEoRTES O, SHEEmORRE
TENFMEEL LN T WD, ZHHDMHK
L ElFIZ, PRy R e I L) B RS
Iy I TORBICEL TR, Bk Y
YA N7 AEFERL 2, PKART
#Y 4 EGRENOFHHADEHS L 2L L
DEFEILNTW S,

2) BRE(C & 2 NOX{EB

it & FH L 2 NOx{EE A & LT, NO
OEBSFEME (O NO—>1/20,+
1/2N,) XM L 28R AR T
fn i (RS © NH;+NO+ 1/40,—N,+
3/2H,0) &2 LN TV B,

NO @ 85 ik iy, 74 — s
NOx{EHE & L€, BT HREE L
LILTBD, T, BAKCHFEEZNLTWEL
DOREN L £, EES BT, 5<
oAb TwWie, MEEGEmEE, BbiR
Az Nz, RAE, EEA AR A T4
b AR E T B, ZHL DB
i, FEHIZ T 5 & aEEOm WL
DHRDTF L TWwBH, ERLEEELL
FMIi %4 275, FESHRTRELSTE
CRENTWD, Zh LB, BELRE
Tlo BT 2 EEOET oM, SEEERT
IREMBOIK, Koo eEzbLiL
Twad, Zh s NOTHRG R + &
R |

fil s, EIRBE AR b T2, ERAONH,
b, et kIR R &
L TR T L, (IR, SEREEATH
Vg E R TR (IR L, ool R £
DRt 2 d) FREEN T2 [(RE?
E£R), ZOKRATR, RILAOEE, HE6H
e X, BRI AEE ORI 2D
HELOD, SHEOERVFEHENT S,

%3 HHAEONOS G Hig v

” Prepﬂ_' Caont. time O_', NO COI]VE’.]'SiOl"l to Nz (%)
Catalyst "
method (gesrem™) (%) 400C 500°C 600°C 700°C
Pt/ALQO, Commercial 3 0 Tl 23 46 62
(0.5% Pt) 0.05 20 40
1 1.3 4.4
10 0.4 0.7
COs04 Precipitation 1 0 32 63 60
0.05 16 53 53
1.9 19 27
10 0.7 3.1 11
Cu/ZSM-5 Ion Exchange 1 0 48 38 20
0.05 32 27 15
1 4.6 14 8.6
L 10 2.1 6.0 4.7

Reaction condition - NO Cone. 1000ppm



R4 A TA M BT 2 R{bkFEIC £ D NOOERERTT ¥

Reaction condition : NO Conc. 1079ppm, O, conc. 9.9%,

contact time 1 g-s-em™

2, BMEBIZLB1F 14 Fa2L— FOER
1) Z4h9—F59F(DPF)YRT A
BKICBVTiE, 257 4 ¥ 2 b— | DR

B E LTV e RENs k9 27 4

Wg—F+Z97 (DPF) X AT ANKEEHS

h, 74— FTAIELENTWE, DP

F (Diesel Particulate Filter-trap) ¥ A7

LlE, HFRTD T4 X2 — 2747

—TrZw 7L, B (BE) 3¥5Z ki

Aulo Mode:

+ Trap 1 Loading
- Trap 2 Regeneraling

Bitalish Si();/.ﬂdg(?s Sodmeathen NO Conversion to N, (%)

mole ratio 200°C 300 400T 5007 600°C

H-ZSM-5 62.7 C.H, 49 59 38 24
G, 33 50 24 9.8 5.8

H-mordenite 20.1 CH, 58 65 48 32

HY 49.7 CH, 9.0 19 2 22
C.H, 20 36 25 15 9.1
Na-ZSM-5 62.7 Tl 20 32 14 8.6 6.9

silicalite C.H, 14 22 19 12
silicagel C.H, ‘ <0.4 | <06 | <1.1 | <1.9

HC cone. 323ppm,“
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Engine
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Backpressure
Reliel Valve

Exhaust
Backpressure

Filtlered
Exhausl
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IDI/NA Diesel Engine

Fresh catalyst

CO-Elllciency (%)

(2500 rpm)

Engine aged calalyst
(100h 550 °C)

HC-Efticlency (%)

504-Elllclency (%)

=4~ Temperaiure (°C)

Loading: 50 g/’ Pt
Cell density: 400 cpsl
SV:120.000 1/h

Slze: 4" x 4.5

—* Temperature (°C)

Type A
~—== Type B
s Type C
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