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Background

The use of leaded fuel in catalyst equipped vehicles is known to cause
an increase in exhaust emissions. Under 38 Federal Register 43281,
which is a limited exception to 40 CFR 80.22 (a), emergency use of
leaded fuel is allowed under certain conditions., ,Also, some catalyst
vehicles are occasionally fueled with leaded fuel.—

This test program was designed to evaluate the effect on emissions of
one tank of leaded fuel followed by several tanks of unleaded fuel.
This would be a "worst case'" of 'gasual " misfueling since the regula-
tions for allowing emergency use of leaded fuel stipulate that only the

quantity needed to reach a gas station selling unleaded fuel may be
added.

1/ The current EPA-MSED estimate is that 7.8% of the catalyst equipped

vehicles are fueled with leaded fuel.



Summa ry

Five vehicles were tested using two different fuels. After baseline
emissions were established for each vehicle the catalysts were poisoned
by driving the cars using one tank of leaded fuel. Unleaded fuel was
then used for three consecutive tanks in order to investigate the re-
covery capacity of the catalyst. After this phase the catalysts were
again poisoned in the same fashion and again allowed to recover.

In all cases the emissions increased substantially after the exposure to
leaded fuel, and in all cases there was some recovery. This pattern
continued through the second misfueling and recovery sequence. The
immediate increase 1n average hydrocarbon emissions for the test vehi-
cles was 3447 of the baseline. After the second recovery sequence,
hydrocarbon emissions were 2147 of the baseline. For carbon monoxide,
the emissions increased to 204% at the outset and recovered to 125% of
the baseline value at the completion of the test program.

Test Vehicles and Fuels

Five different vehicles with two types of catalysts were selected.
Three cars had pelleted catalysts; two were equipped with monoliths,
One car in each group had over 30,000 miles; the others were low mileage
vehicles in the 4000 to 8000 mile range. Vehicle descriptions are given
in Appendix A.

The two fuels used throughout the test program were Indolene HO and
Indolene 30. Table 1 gives a detailed description of their properties.
Aside from the lead content the fuels are almost identical. Indolene 30
contained 3.09 g/gal lead. The average lead content found in commercial
motor gasoline (from the Department of Energy fuel survey) is about half
that value, with a range from 0.45 to 4.02 g/gal. The high lead content
was selected for this test program because of the inital uncertainty
regarding the effect of lead exposure on the catalyst.

Test Program

Prior to testing the cars were checked out and adjusted according to
manufacturer's specifications. The checkout procedure is included in
Appendix B. '

The misfueling test program consisted of two sequences of misfueling and
recovery. Three cold start FTPs were conducted on the vehicles as they
were received in order to establish baseline emissions for each. One
tank of leaded fuel was then used to drive one of four established road
routes (Appendix C). Two cold start FIPs were performed still using
leaded fuel. One FTP was conducted after the fuel was switched to
unleaded.



The recovery sequence was comprised of mileage accumulation on three
tanks of unleaded fuel with two cold start FTPs between each refueling.

This misfueling/recovery cycle was then repeated with slight variations.

After the third tank of Indolene Clear had been consumed and the car

tested, it was refueled with leaded fuel and tested before any further.
mileage accumulation. Also, after the tank of leaded fuel and the
subsequent FTP were run, the car was refueled with unleaded fuel and

tested prior to the start of the second recovery sequence. Appendix D

gives a detailed description of the test program.

Test Results and Discussion

The average results of the misfueling and recovery sequences on four of
the vehicles are presented graphically in Figure 1. Individual vehicle
data is presented graphically in Figures 2-6 (Appendix E). The data

from the tests is in Appendix F. One of the 5 vehicles was excluded
from the average because leaded fuel had been used before this program.
The effect of leaded fuel 1is characterized by sharp increases in the
emissions of hydrocarbons and carbon monoxide. The average increase for
four of the test vehicles was more than three times the baseline values
for hydrocarbons and double the baseline for carbon monoxide after one
tank of leaded fuel had been used. The recovery phase shows a gradual
decrease from the high levels reached after the misfueling. The second
exposure again shows rapid increases in emission levels. Tests that
were conducted with Indolene 30 immediately upon switching from Indolene
Clear and before the mileage accumulation illustrate that some of the
effect is almost instantaneous. In fact, the increase in average emis-
sions 1is greater before, rather than after, an entire tank of leaded
fuel is consumed. Changing from leaded to unleaded fuels also shows an
immediate effect. These very sharp increases and decreases without
mileage accumulation are likely a combination of the effect of lead on
the combustion process and of catalyst poisoning. The second recovery
phase is similar to the first. However, the emissions begin to level
off further above the baseline. In the first sequence the hydrocarbon
emissions recovered to 1987% of the baseline, while in the second reached
only 213% of the baseline after three tanks of Indolene Clear.

Figure 1 also shows a significant relative difference between the emis-
sion increases for the two pollutants. Hydrocarbon increases are much
greater than carbon monoxide. This difference is nearly constant
throughout the test period as clearly seen in the figure.



Table 1

Indolene Fuels Used in the Catalyst Poisoning Test Program

Sample No.

P.0O

2

. Number
Pb, g/gal
Mn, g/gal
H,0, wt%

S, wt%
P, wt

RON
MON

Reid Vapor Pressure
Distillation °F
Barometer, in HG

FIA

ZA
%0
%S

Initial
5%
10%
15%
20%
30%
40%
50%
60%
70%
80%
857%
90%
95%
Final
Recovery 7
Residue 7%
Loss %

Indolene HO

A-0740~NNLX

€ 0.001

< 0.001
0.002
0.010

< 0.0002

S~ w

97.
89.
9.

29.51
86
103
116
128
140
166
196
218
233
246
267
286
313 .
335
381

Indolene 30

A0743-NNLX
3.09
<.0.001
0.003
0.010
< 0.0002
104.6
94.8
9.0

29.51
82
103
118
130
143
169
199
220
234

- 248
269
287
313
338
381
97.6
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Figure 1: Average exhaust emissions of four vehicles { Tests on Indolene Clear

subjected to misfueling

<’ Tests on Indolene 30

Mileage accumulation on one
tank of leaded fuel




The figures (2-6) for the individual vehicles demonstrate the similarity
in the behavior of all five catalyst equipped vehicles. The emissions
for each vehicle follow the same general trend of sharp increases upon
misfueling, and gradual decreases during the recovery phase that was
clearly depicted in Figure 1. There are, however, exceptions to the
well defined behavior of that curve. The Plymouth Fury's hydrocarbon
emissions increased only 61%, but the baseline value was more than twice
that of any of the other vehicles. This is possibly due to the prior
misfueling. For this reason the Fury is excluded from the figure
showing average emissions.

The Ford Mustang and the Pontiac Catalina also exhibit some anomalous
behavior. The hydrocarbon emissions for the Mustang increased 130%
during the FTP on Indolene 30 just prior to the mileage accumulation of
the second poisoning, but decreased about 15% after one full tank of
leaded fuel had been used. The carbon monoxide emissions for the
Catalina display very erratic behavior and indicate a possible mechan-
ical problem. Aside from these instances the performance of the vehi-
cles during the different sequences of the test program is very well
defined. Leaded fuel most definitely has an adverse effect on vehicle
emissions. Only during the first recovery sequence do the emission
levels reach or approach the baseline values, and then only for carbon
monoxide. Indeed, at the end of the second recovery phase the hydro-
carbon emissions remain over twice the baseline values and the average
carbon monoxide emission level is 1267% of the  baseline. While three
tanks of unleaded fuel do not result in recovery to a stable level the
data do appear to indicate that complete recovery is either unlikely or
would take several thousand miles of operation.

The oxides of nitrogen emissions (not presented in the figures) also
varied from their baseline values. The Ford Mustang showed the greatest
increase, 168% of the baseline, decreasing to 1327 after the second
recovery phase. The Toyota and Chevrolet Citation showed slight de-
creases below baseline values in NOx emissions during the test period.
A summary of the test data 1s presented in Table 2. The data for the
individual vehicles is included in the appendix.

Conclusions

- The data resulting from this test program clearly indicate that use of
leaded fuel diminishes the emission control capacity of vehicles
equipped with oxidation catalysts. The significant increase in hydro-
carbon emissions and the 1inability of the catalyst to control these
emissions near the baseline values after the recovery phase indicates
that the catalyst may be permanently damaged by misfueling. It is
obvious from the results of this program that even a single instance of
misfueling will cause marked increases in the emissions of both hydro-
carbons and carbon monoxide.
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CATALYST POISONING PROGRAM DATA SUMMARY

PROCESSED: SEP 274 1%79

<

VEHICLES INCLUVED:

PONT, CAVALINA 2L69v8P160360
FORD MUSTANG 3502r089817
TOYOTA CORGvA 27134020335
CHEVY CIVATION 14117AW122243
MEANS OF ALL TESTS N €6 NOx o2 FE'  BARO  HUM  NOXFAC
- | €aommnmeGuAMS/MILFammannes| MPG  INeHG GRALH
TEST GROUP N
}o BASELINE ON IND. CLEAR 112) 04690  6.65 1,45 632,  20¢3 29.16 Te.3  1.00
2. POISONING ON IND. 30 { 8) 14683 9451 1.62 «21. 20.2 29,01 7S.3 1,00
3. RECOVERY ON IND. CLEAR (&) 14578 8491 1.58 419, 20.6 28,97 B8l.0 1,03
4. RECOVERY ON IND, CLEAR 1 8) 1e120. 6422  1.56 627, 20,3 29.01 78.1 1,02
S. RECOVERY ON IND. CLEAR { B) 14009 5.63 1.53 426. 20.6 29,09 836 1.0
6. RECOVERY ON IND. CLEAR (8) 04969 5417 1.52 426. 20.6 29401 7346 0499
7. POISONING ON INN, 30 ( B) 1,618 7459 1.58 4l9. 20,6 29.37 72.6 0.99
" 8. POISONING ON IND. 30 ( B) 16699 9.69 1,81 “4l0. 2048 29,05 75.7 1,00
9, RECOVERY ON IND. CLEAR (71 14692 8.80 1s76  6ll. 20s¥ 29.10 75.6  1.00
10. RECOVERY ON IND, CLEAR £8) 14309 7463 1.7l 611. 21,0 28.97 T6u6 1.0}
11. RECOVERY ON IND. CLEAR ¢ B) 1,090 .25 1.63 6423, 20,6 28,97 74.2 1.00
12. RECOVERY ON IND, CLEAR ' 8) 14046 S.87 1,61 626, 20,87 29,07 76,1 1.0
DIFFERENCE FROM BASEL INE
GROUP 2 - BASELINE 1.194  4.86  0.16  ~12, =-0.0 <-0.15 1.0 0.00
GROUP 3 - BASELINE | 14088 %426  Qule  ~l4e 0.2 -0el9 6.7 0,03
GROUP & « BASELINE 0.630 1456 0009 6. 0.8 =0.15 39 0,02
GROUP S = BASELINE 00519 077 0,08  -6.. 0.2 =0.06 9.2 0,06
GROUP & - BASEL1ne Jel .91 Hen? -1, Ot =Veolw (.7 =0,00
GROUP: 7 = HASELINE VeY27  cavs  Ueld  -lb. 0e3  UePe =lel =040l
GROUP 8 - BASELINE 1e204  9eu3 (436 -3 Oen  =Uald les 0.0l
GROUP 9 - BASELINE 1e002  @els> 5429  =rle Do =0s06 143 0.0}
GROUP 10 - BASEL INE 0,819 2497  ael6  -ll. 0.7 <0419 241 0401
GROUP 11 = HASEL Int ' 0.60)  fen9d  Geis =10, 0.3 <0uln  =0.0 =0.00
GROUP 12 - BASELINE 0ad5n  le2l  dele o =Ts 0s2 =009  1led  0.01
KATIOS OF MEANS (+)
GROUP 2 / BASELINE x 100 303es  206e4 11103 9743 9949 99,5 1ul.e 100.5
GROUP 3 7 HASELINL X 109 322.2 19143 10ds5  96e3 l0Uda  99.0 1090 1032
GROUP ) BASELINE € 10U 22beh  133.5 105.9  9nel 10042 ¥99.5 105.2  101.6
GROUP 5 / BASELINE £ lov 2uh,] lio.bp 10S5.3 9;.0 100.8 Y9.8 11243 106,5
GROUP & / BASELINE & 100 19749 111au lubsa  97.v 101.5  ¥9.5  99.1 99,7
GROUIP T /7 RASELINE * 150 28Y.a l1b3s.v 108.Y Jhe& 101.7 1lu0.7 9r.7 99.2
GROUP A / HASELINE » 10u 34740 200.¢ 124.5  Yees 102.9  9Y.0  101.9 100.7
GROUP 9 ¢ RASELINE & 10U 30ees lowel 119e8  9oel 10341 99.8 100.7 100.6
GROUM 10 7 taSELINE A 10U 206746 163.9 117.7  99¢1 103.7  99.6 102.8 101.0
GROUP 11 7 HASELINE x luv 222.7 13u.2 }le.; 4747 10145 SYol 93,9 1C0.0

GROUP 12 7 BASELINE A 100 213en  1lolii 110 Y4e> 100.9 99,7 102.,4 100.86
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Vehicle
Vehicle
Identification
Number

Mileage As
Received

Model Year
Air Conditioning
Tire Type

Fuel Tank
Volume (gal.)

Exhaust Gas
Recirculation

Air Pump

Catalyst
Manufacturer

Appendix A

Misfueling Vehicle Data

»Citation Catalina . Mustang ’ Fury Corona

1X117AN122243 2L69Y8P160360 9502Y189817 RH41G7A239813 RT134020335
4884 34259 6665 34495 3894
1980 1978 1979 1978 1979
NO YES ' NO ' NO YES
Radial Radial Radial Radial Radial
14.0 21.0 11.5 25.5 16.1
YES ~ YES YES YES YES
Pulse Air :
Injection Reactor NO NO NO YES
AC Spark Plug AC Spark Plug Corning Universal Cataler Ind.

Division ~ Division 01il Products Company, Ltd.

_0'[_.
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Vehicle Citation
Catalyst Type Pellet
Catalyst Active 727 Pt.
Material 28% pd
Engine : V-6
Configuration

Engine

Displacement 171

(cubic inches)

Engine Power 115
(brake horsepower)

Road Load 6.6
(actual horsepower)

Equivalent Inertia 2750
(pounds)

l.6 g

Appendix A (cont.)

Misfueling Vehicle Data

Catalina
Pellet

71% Pt.
29% Pd.

V-8

1.6 g

301
140
11.3

4000

Mustang
Monolithic

67% Pt.
33% Pd.

4 cylinder
inline

140

88

10.4

2750

1.3 g

Fury
Monolithic

100% Pt
1.2 g

V-8

318
140.
10.4

4500

Corona
Pellet

33% Pt.
67% Pd.

4 cylinder
inline

134
90
10.0

3000

1.6 g



~-12-

Appendix B

Vehicle Checkout

Check and adjust to manufacturer's specifications. Perform emis-

sion function check.

Measure Idle HC & CO.

Draw sample of tank fuel, 1 quart - Label and store in chemical

laboratory refrigerator.

Drain tank - Refuel w/Indolene Clear.

Take filter sample of tailpipe residue.

Disconnect cannister.

Check for disconnected hoses/plugged hoses.

In general, inspect for any tampering of induction system,

buretor and fuel system, ignition system, EGR system, air
system, PCV system, or evaporative system.

car-
pump
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Appendix C

Misfueling Project Road Routes

Title No. Hrs. Miles Average MPH
Adrian 1 3 129 43
Ohio 2 3 133 44
Around A 3 3-1/2 - 147 42
Howell 4 3-1/2 127 39 -

The road routes were comprised mainly of two-lane roads that connect _
the small towns that lie around Ann Arbor. There was stop-and-go traffic

through the towns and also in Ann Arbor itself. Each route also included
some divided highway travel.
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Appendix p

Misfueling Test Program

Fuel Step

Indolene Clear 1 - Vehicle checkout as per "Vehicle Checkout
Sheet."

2 - Take 1 quart fuel sample.
3 - Take tailpipe scraping sample.

4 - Fuel vehicle to 40% of tank capacity with
Indolene Clear.

(9,
!

Precondition with one LA-4 cycle.

6 - 12 to 36 hour soak.
6.5 - Reset dyno HP and inertia weights.
7 - Cold start FTP* and I/M sequence.

a. I/M Sequence:

Using I/M type analyzer, measure HC and CO
with transmission in neutral, hood open,
and fan on at:

1. Idle

2, 2500 rpm

3. Idle

4, 30 mph/9AHP/1750 IWG (use pendent)
5. Idle

8 - Repeat 4-7 twice (total of 3 FTPs).
Indolene 30 9 - Fuel vehicle with Indolene 30 as follows:

1, Drain previous fuel from tank
-2, Purge tank with 5 gallons of Indolene
drain.
3. Fill tank with Indolene 30.



* FTPs

15—
Appendix D (cont.)

10 - Take 1 quart fuel sample from vehicle
tank.

11 - Run mileage accumulation road route until
1/8 tank remains (see note 1n each
vehicle).

12 -~ Take tailpipe scraping sample.

run in this program are non-evaporative type. Therefore, re-

fueling and heat build immediately before the FIP are not required.

13 - Fill tank with Indolene 30 to determine
the amount of fuel used during mileage
accumulation. Drain tank to 407 level.

14 - Precondition one LA-4 cycle.

15 - 12-36 hour soak.

16 - Cold start FTP and I/M sequence.

17 - Repeat 13-16 once (total of 2 FTPs).

Indolene Clear 18 - Fuel vehicle with Indolene Clear as

follows:
1. Drain previous fuel from tank.

2. Purge tank with 5 gallons of Indolene
Clear.

3. Fill tank with Indolene Clear.

19 - Take 1 quart fuel sample from vehicle
tank. ‘

20 - Run mileage accumulation road route until
1/8 tank remains.

21 - Take tailpipe scraping sample.

22 -~ Fuel vehicle to 407 of tank capacity with
Indolene Clear,

23 - Precondition one LA-4 cycle.
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Appendix D (cont.)

24

25

26

27

28

12 to 36 hour soak.
Cold start FIP and I/M sequence.

Repeat 22 to 25 once (total of 2
FTPs).

Fuel vehicle to full tank capacity
with Indolene Clear.

Repeat 20-27.
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Appendix E

Test Results
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Figure 2: Emissions for Pontiac Catalina Subjected to Misfueling
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Figure 3: Emissions for Plymouth Fury Subjected to Misfueling
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Figure 5: Emissions for Toyota Corona Subjected to Misfueling
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Figure 6: Emissions for Chevrolet Citation subjected to Misfueling
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NOTESE DIFF. % IS THE UIFFEwWENCE 10 MEQ CENT FROM TaNK »} OF INGOLENE CLEAR,

ENVIRPONMENTAL PROTECTION aGENCY
MOTOWR VEHICLE EMISSION LABURATORY

~26~

ANN ARBOR. MICHIGAN

MISFUEL PwOGLRAM
AVERAGE TEST MESULTS

PROCESSED: SEP 27y 1979

jeeecceMILEAGE ACCUMULATIONS==e=|
FUEL MILES FUEL FUEL
TYPE DRIVEN CONSUMED ECONOMY

IND+30 355.6 1940 GAL 18,7 MPG

IND.HO 325.0 18.5 GAL 17.6 MPG

INU.HO 370.0 19.1 GAL 19.4 MPG

-INDoHO 353.0 20,5 GAL 17.2 MPG

INNL30 615.0 19,7 GAL  21.1 MPG

IND MO 42840 22.0 GAL 19.5 MPOG

IND.HO 396.1 17.9 GaAL 22.1 MPG

IND.HO  397.0 20,0 GAL 19.8 MPG

VERICLEt PONT. CATALINS VING 2L697%P160300 INEKRTIA wTd w000 ACTUAL mP: 1.3
TEST TyPg: FIp
FUEL nC co NOX CO2 FE HaRo HUM NOXFC ODOMETER
| €==(RAMS/MILE===>1 MEG IN-HG uR/LB
INDOLENE CLEAF ME AN 1.000 6.13 171 497 17,6 29,16 72.97 0.9¥1 364303.2
STO.O0EVe 0.017 0,35 042 3o 0.1 0.026 3,705 04017
.CeVe & 1.7 57 244 0.6 0o6 0.1 5.08 1.72
INDOLENE 130 MEAN 34125 9415 1430 480« 176 29401 71,92 0.956 34722.8
STO.DEV. 04290 0.92 .021 e 0] 0,019 3,173 0,045
CeVe & 9¢3 1lUe0 1.2 0.7 0.8 0ol G.obl } Y4
OLFF, + 2125 49,2 542 =346 lel =uUed ~=let “U.S
INDOLENE CL AR MEAN 34210 8.80 1e9]1 483s 17.S 2897 83.5¢ Le04«2 3677840
ViIFFe ~ €20eU 43e> 11e9 =2eY Ueb =~ue? lwed Se¢
INDOLENE CLEAR ME AN 26100 6485 1,82 487, 17.6 29.02 78.95 }.,019 3519l.1
\ STDDEVs 04042 078 4021 2¢ 0ol V077 1.492 04,007
CeVe # 2oV lleéd 1e2 04 0eb 0.3 1.89 0.71
DIfFF. % 11000 1147 6.9 =22 1s1 =~=0.5 8.2 2.8
INDOLENE CLEAR ML AN 24000 2,40 1oB1 4B/e 17.5 29.08 682,33 1,036 135607.1
STO.LEV. 040 0.>7 .021 o Doz U162 415y - 0.0C)
CovVe Vel Te6 1e2 Vo9 12 Ueb6 .04 2002
DIFF, « 10000 2047 6.3 =2.1 0.9 <-0.3 12.8 b5
INDOLENE CLEAR MEAN 14755 7.35 1486 686, 1747 29,01 76,88 1.009 36030.1
STOWEVe 0aN&9 0,3 o342 le  Jeu Ueloe lenen 0.00%
Coe¥a. ¥ 2t AT 5,0 003 0.l 0.5 ok 0.87
DIFF. » 79e2 17ed4 7.5 =2,/ 1.7 =0,% Del 1.8
INOOE 6 Nr 10 “r afe CetiSy 64,5 lash 580e t7¢r 29438 (.30 (.98 36103.8
STV, 0,877 a,2]1 L057 le e 04955 lel9s  0.995
CeVe * 8.0 Jeb ey oY Jev 1ol  ladu ['RS-1.1
DIFF, * 10S.> 1eY lued Ued =lel Ve =37 1.2
INDOLENE 30 MEAI 2.9560  To.z0 1497 4960 1703 9406 76212 1,005 3656644
STLeDEVe 04085 (el4 o007 Se Vel VW12V LeV10 0.00> .
Caide + 3.3 el Jat dev  wed Ve 1433 Q.47
OIFr, > 1560 1/7.4 15.7 =048 =0.0 =0,4 4e3 1e
INDOLENE CLE. ® ME AN 24355 6.h5 2,05 @Yse 1743 29012 75,00 1,000 36608,7
- ST.NEV. N,03y 0.78 .014 2¢ Dol 0,085 .031 O.vlYy
CeVe & 1e5 1le?7 dal Ve 0.6 0e3 .37 le90
DIFF, = 135.> Bel 2041 =09 0,3 =n,} Zed leu
INOOLENE CLEK® MEAN 24000 T.095 2e0) 490e 175 2Be9Y 7597 1,005 37081.1 N
STHUEV. Ve07) D9 ,099 1)e Do4 0.09) 3.149 0.015
CeVe ¥ 3.0 o) ©e? 243 ot Vel o220 151
NIFF. =+ 10660 lwey 170 =1e5 Oe6 <«0eb el | Y
TINDOLENE CLEAR MFaN lekeS 4-50 1o94 501e 1701 8497 7387 0993 3752044
STUDEVe UGeuns .42 .0cH 2e 0ol 0.149 1.231 0,006
Ceve * 3.5 6ol 15 Ue Oow 0.5 1.67 0.59
DIFF. 3 429 1049 13,7 0.6 =14 =0,6 1.2 Vet
INDULENE CLEAW LI-1Y 1e720 6489 1e93 SU1e (74l 27.06 78,96 1.019 3I7958.9
STUF Ve Jelwe Ueb™ 4070 4e Uel 04112 1739 0.008
CoV,y ~ et 1e? 342 ‘al wvew Ve cocl Ves3
Ulkr,. « 795 1hlel 157 ULeb ~lee =04 ne? Aoy

(TANK X=TANK 1)/TANK ] X 100.



ENVIRONMENTAL PROTECTIUN WGENCY
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MOTOR VESICLF EMISSION LABURATORY

AN AW IR,

MICHIGAN

MISFHEL PRUGRLMA

SEP 27+

ACCUMULATION=>=v~ |
FUEL FUEL
CONSUMED ECONOMY

AveRALE TEST RESULTS PROCESSED: 1979
VEHICLES PLYMOUTH FURrY VINS WHelL7r239813 INERTIA oT: 4500 ACTUAL HP: 1044
TEST TYPE: FTP
jeceaemMILEAGE
FUEL  MILES
FUEL N “C CU  NOX Coes FE BARO  HUM NOXFC ODOMETER  TYPE  ORIVEN
| <==GNAMS/MILE ~==>] MP5 IN=RG GR/ZLY
v .
INDOLENE CLEAR 3 HEAN 2e660 17610 2.2% 552¢ 4ot 29016 75,29 1.001 3451646
STDDEVe 04042 0410 .026 le _ 0.0 0,036 1,266 0,000
CoVe % 3¢3  0e6 1.2 ve1 0,1 Osl 1468 0.00
IND.30 377.5
INDOLENE 30 2 ME AN 34970 33405 2,45 572+ 13.9 29,01 /3418 04992 36968,0
STNNEVe ve07) “e60 o014 13e 0.5 04015 4,162 0,019
CeVe © 1e8 139 0.6 2.2 3.5 0.1 5.69 la94
DIFFe % 6les 9363 Yeb =1.4 =31 =D,4 =2,8 =1.0
INDOLENE CLEAR 1 MEAN 3eBOU 29,00 2,42 9579. 34.6 28,95 7/.83 le.ulé 34986,8
: OIFF. % 5649 6946 B4 =4e1 0el =u.7 ot 1.2
IND.HO 393.9
INDOLENE CLEAP 2 ME AN 34629 ¢5020 2,35 567 1443 29,10 8J.18 1,025 35623.4
R . STOUEVe Ue247 170 ,035 Je 042 VaD07 2.505 0.01¢
Cove * £oa AeT 1.5 Nem 1.8 0,2 3d.12 120
DIFF. & 474 47,4 6.0 =245 =0,3 =041 6.5 2.6
IND.HO  392.3
INDOLENE Ct aw 2 b 30 10300 2060 2,37 575, 1643 29,07 Eu.T46 1,028 3586]1.3
: TN Ve Oolal o, 67 0 e 0ol 0el70 34358 GLNET
Coeve ® 4a3 el GeD UeU Ueb  Ueb 6465 459
, DIFF, « Jael Cusb 6.7 =1le3 =03 0,3 7.2 el
. . INDJHO  455.4
INDOLENE CLE AW 2 ME AN 3.l0u 2U.%0 2,40 573, L4es 29,05 73.73 0.996 36361.6
R STOWEV. 040 Ged3d o0 Se Oel UelbS o278 04006
CeVe ¥ 0.0 lew "Ue0 0.9 05 0.5 1,73 V.61
DIFt. 3 28.5 1949 9ub =147 0.3 -0,3 =24l 0.7
JINDOLENE 30 2 MEAN 34630 26609 2,58 S97a 14.5 29,60 72.69 0.989 36405.9
T STOWUEVe 0.4l 0621 .028 6s 0e2 V071 04566 040063
CeVe & 3e9  Ued Lol 1e0 1.5 0.2 0478 0,28
OIFF s % 47,6 5243 19,2 =be 140 0,9 =35 ~-l.2
INLD«30 %68,7
IMDOLENE 30 2 ME AN 4,075 28490 2.H9 S8Be 146 29,05 96,06 1.118 36919.2
STDeDEV. 318 2499 L151 Be Vo3 Uelly sewecs y,136
CevVe + 7.8  ve3 6.6 leb 2.0 Dot 24021 12013
OIFFe & 65e7 LY. 2BeB =443 0.0 =0.3 275 11.7
INDOLENE CLEAW 2 MEAN 34610 28,60 2.58 545, 1448 29,12 73413 0,991 36957.8
STDDEVe 040 1.70 062 3¢ Nel 04069 14346 04006
CoVe % 0e0  Se9 1.6 0.5 0.5 0.2 1leBe 0,63
OIFF, % 4607 67¢3 15.2 =664 244 =041 =2.9 ~140
IND.HO 399,
INDOLENE CLEAR 2 ME &% 36845 30.60 2,61 555 124 23e97 69.97 0.¥77 37405.9
STODEV. U078 lobl o062 13s Ue3 0,071 1,561 . 0,007
CeVe & 240 440 140 263 2.0 0.2 2623 0.72
DIFF. ¥ S6e3 TBWY 16,5 =647 0.0 =0.6 47,1 ~2e4
’ INDJHO 300.1
INDOLENE CLEAR 2 ME AN 34520 23495 2.70 572, 14.3 29414 73,37 0.992 37824.1
STDDEVe 04099 0,78 (057 6 Dol 0,084 0.609 0,003
CeVe 3 2.8 3.2 2.1 067 9.5 0.3 0,03 U.30
DIFF. * 43¢l 4041 20.5 =148 ~140 00 =2,0  <~0.,9
INDHO  4llev
INDOLENE CLEAK 2 ME AN 34575 £343u 2455 STls 1443 29410 76,25 1,006 38278.3
STD.DEV. 04035 0.a5 .021 @a Dl U069 3617 0.017
CoeVe B 1.0 3.6 0.8 0.1 0.5 0e2 W74 1.71
OIFF. 3 @3ed Moet el =147 =003 =32 1.3 648
NOTES: DIFF. £ IS THE LIFFEWENCE IN PE~ CEnT FAUM TiNR -1 OF INDOLENE CLEAw. (TANK x=TANK 11/TANK

21.9 GAL 17.2 MPG
23.5 GAL 16.8 WPG
16.8 HPG

23.3 GaL

22.3 GAL 20.4 WPG

233 GAL 2041 MPG

23.4 GAL 17.1 MPG
21.8 GAL 16,5 MPG
23.0 GAL 17.9 MPG

1 X 100.

ANALYSIS OF TAILPIPE RESIOUE IN 85 wt CIEVEU CONDITIOW BY seRaY FLUORESCENCE INDICATES PKOJABLE
BISFIELING OF ThIS vERICLE Peiur 1O Frls PROuRaM,
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EMVI-undovlwl » ~o b o T TUN AGENCY
AT YE(Clr e 2055108 LARUKLTONY
ANl ArHUe 2lCHjLBN

MISFi)rg, Pwyienim

PYERLGF Te ST w¥SULTS PROCESSED: SEP 27 197y

——— B L R e T L ——

-

VERICLE: FORU MUSTANG VING 9527149817 INCRTEA Wi 2750 ACTUAL ™HF: 10,2

...... LR TP

TEST GrwEs Flw

fem=e=MILEAGL

wotesd [iFF, & IS TME DIPFe~ENCE IN Pew CENT Fuia [3494 -} QF INDOLFNE CLEAP. (TANK X=TANR 11/1u4n | A luU.

ACCUMULATIONe==a=|
. . FUEL MILES FUEL - FUEL
"FUEL N nC Cu NUX CO~ Pt muaO . AUm  NUArC UDUME TER TYFE OWIVEN CONSUMED ECUNOMY
I €==GraMS /ML wma> | MPO INeHO Or/ZLS )
INDOLENE CLEA® 1 agan 0ol 579 leul 3980 2her €9,16 74,71, 06999  6647,.0
X STt Ve GoeUlU  0e2n o044 Fo NeZ 0.u3s bedle Qb 3l
CoVe 2 2l “er 3al D9 .l Nel .HC 3.1¢2
INDL,30 259.0 11s0 GAL 23.5 MPG
INDOLENE 30 2 ME AN . L1aTTu  Yedh lent Inde 2lab 9400 17445 levle 7006.5
’ STOLNEV. 0,099 1l.4n ,l06 le Ual U,u 9.128  0eued
LeVae % De0 16,1 D7 Oew U3 0.0 6462 Cabts
UIFF. CHBel 0le3 3340 =2.8 0.1 =18 3e7 las
InvuLL o8 Jois 1 ks, sevrv DedU 1a78 334s 2240 24400 ole?r  1eu33  7063.0
OlFt e v 29241 43.¥ Ph2 =300 Nen ~( .9 Ye5 et
INDJHD  296.0 10,8 GaL 27.4 MPG
INDOLENE CLEAF 2 MEAN lecay 475 1,76 390, 21e% <¢Y,01 7h,64 1,008 7369,5
. STideFVe 04016 ue2) o014 Ve 04l Uatine 14392 Q4007
Cove ¥ let Sel  Berm 0,2 0.3 Uved len2 Geb5
CiFE . > 13Re3  lreu 2344 =lah 02 =Ued Ce™ e
INDJHU 326,40 11.0 GAL 29,6 MPG
INDOLENE CLEAR . 2 ME AN lefiAd  Sebo el 2ene 22,04 29407 83223 lauew 1715545
’ STueEVe Hetldy b7 Lula Lo Dol 04140 2459k 0,013
CeVe ¢ “ed le? Ton He2Z 043 el deu? leco
OiFF o 12%44 ey P2ilath =749 2en  =ued 1les wel
Te0,40 eneeu Llok GAL 2649 MPG
INDOLENE CLEAW 2 e an 14300 335 1,6U 380s 2242 2¥au% 7530 J.002 808240
STD«NEVe NelS6 021 007 3¢ 0ol U162 3ebbd @017
CeVe B 12.0 Je6 Do 0.7 0.6 Ve oG },71
OIFF. % 170.8 2eb 13el =245 1e7 =0.4:. Jeb Ge2
INOOLENE 30 2 ™ME AN lelo 6465 1460 Inde 2263 29.35 T2.60 04189 8177.5
l STUSDEVe 04021 Oeve L0062 Se 042 VO 1.321 '0.006
CeVae » lel Taeb 2.7 143 0.9 0.2 1.82 Hebl
VIFF. ¢ 299.0 1047 13e2 ~dev 1oy Ual =248 =10
IND.30 20%5.0 9.9 GAL 26.8 MPG
INDOLENE 30 2 ME Al 1e%5y  odel> 2.36.472- 22e7 29405 7440 04997 B437.>
STIeFve Ualb7l UeldhH .ail 1o 0.l 0.la) Su35c 0.016
CeVe ¥ 3.4 “ed lBad Mok Uuh 0.5 we¢bl 1.57
DIFF, + - 289,46 4l.u &1l =Hal 4ol =04 =Dob ~0.2
INDOLENE CLEA~ 1 <Ean 1579 670 1,90 385, 3¢5 29.06 75.66 j.OOJ HuBl.0
) ULIFF, + 227¢1 1765 39.0 =743 Aol =0e4 le2 0.0 : )
IND.HO  305.0 9.7 GAL Jl.4 MPG
INDOLENE CLEAF e MEAN 1e@95 7463 2.1) 3487, 2341 €3.96 13,66 1.003 nuzo;o
’ STDUFVY, 04ull 0407 021 loe 0e% 0,064 3J.b46 U018
CeVe lew Ue9 Lol a2 4ebU - 042 >Salé 1.84¢
UIFF. 2 211e> 3442 G935 =Tes hol -Q.? 1e3 0.6
TINOLHO  311.0 11,5 GAL 27,0 MPG
INDOLENE CLE#v 2 . ME A4 1e2a%  Teus lavo 373, 2246 28499 16,36 1,997 9175.5
STD.DNev, De007 0421 .02} o Dol Oola? 1av92? 0.009
CeVe + Nen 3.0 1.1 612 0.3 UeS 2.5v Q.90
DIFF. + 16Tl 21,7 19,6 =6, 7 3,3 =0,6 =05 -0.2
INDHO  336.0 11.7 GAL 28.7 MPG
INDOLENE CLESW 4 ME LMy 1e290 Dold lents S03e 723 294uT Tn 18  levud 9553.0
STNLFVe Uefiz~ Uoud o071 Ze el UVe09r Uebol 106003
Ceve Cec vel lel Ger. el Oes. Oon~ a4l
OIFF. ¢ 168,58 17.9 32.3 3.0 2Z.v =0.3 L] 0.9



~27-

CNVIRONMENTAL »<O0TFCTION AGENCY

MOTOW VFHICLE ¢ TSSTON { A3URATURY

ANN ARBON. s1CHIGAHN
AESFOFL -~ MiknmMm
sve~aot le~1 wr>ulls rrutbbacirt SEP 7e 1979
VEHICLE: TUYOTA Cu~ii.a Tiei 41134uc03s, 1ERT]A 3JUU ACTuaL 1r: 1040
TEST Ty-": FTp
lo=wa-MILEAGE
FUEL MILES
FUEL N nC (o] NOX CO¢ re phet HUM  nUORFC UUOMETEw TYPE DRIVEN
t€omGPaMS/MILE === MP IN=HG GR/LS
INDOLENE CLEAW 3 Ak AN UellU Sel7 Lal? 430s c'ie? 29elF (2e27 1.001 dvloel
GTDDEVe Vo010 Nel5 4040 10. o5 V025 044534 0.002
LeVe ¢ heD lhen 36 Zew 248 Cel 1aeb0 3,20
IND,30 295.0
INNOLENE 30 2 HMEAN 0755 15465 1 o1H 410 Fles ¢9.01 76437 1.0006 4269.7
STNeEVe 04021 lobn L007 be MNet VU~ UeT42 Oo,uuld
Cave # 2ed YeD Va6 lob <ol 0ol W97 Vel
NiFk, 263el 2P ed  Veb ~6,8  Jeo  =0.H lev Je5
INDOLENE CLEaw 1 ~EAN 06460 15030 1412 41T7e ¢040 28497 Toa7¢ 14903 «307.0
WIFF,. 109¢1 20240 =4e3 =31 =10 =0e~ 07 Je2
INGiemO  287,8
INDOLEME CLEAR 2 HEAN Vety Yalu 1613 4276 €741 29602 16,40 1,009 4625,8
: STOGNEV, 0,025 Uel  J0)4 2e¢ el UOxG DoFle O.UUS
Cove Few UsU la3d 045 Jod 0. lafe 0,33
olFF. > 10060 77.6 =36 =049 «0al =0.3 2e1 (1Y)
INUJHO 273.6
INDOLENE CLEAN 2 ME AN Ue3ED Deltl Lald cYe ruel 2%eiim 83423 latléld 6945.5
ST Ve weD2L Deal o9fA e - Yeu Oolus me.764 g,n2~
CeVe # 5.5 Sew 2o 043 ol 0o 6490 2.82
IFb e s 15ei) ScCed =3eb =0ed -Uad =Us7 1)l “ol
INDGHO  28A.5
INDOLENE L Ear 2 A mne 10335 el jelS 42Te 7ta3 2Bev9 Tuel? Da380 S5¢78,.8
e it Ve Nalid] ek JUGY le e Vel decbi Dl
Ttie el 1lel we3 0.2 dee 6 ,€R 1.5?
D1Fke » 52s3 1345 =143 =049 fHen  eUet  ~b,1 ~2e1
INOERE 30 4 ae AN Ga73U Thalu te2r $97s a9 #9.4 T1RT (,986 S324.1
STdelibve vl 02H 2483 Luni 3. el 0e05¢ walnl Oeuld
Cove # 37 Q5.7 Ouh 0.7 a3 Ue? oSob82 love
DIFF. 4 231as 1940t 4.8 =T,T 3,7 G2 =Geu =le%
INDL3V  306.0
INDOLENE 30 ¢ R Uedlr 19035 1a3u 3484 21.1 29.us 74491 loubu 567644
STLelit Ve watlla  lasas (0ue 3¢ el 0ell™ 0o/R]  wohne
CeVse ¢ lev 0ed 3e3 0T e 0.4 lebo ve37
DIFE, - 3130 2hheY 1lal =948 war ~0.4 =Ues ~le}
INDOLENE CLE A 2 ME Aiv UehIU 1/.70 1426 3930 ruay 29410 14410 04996 57176
STelibve 040wl den? 078 le el Qelis 14517 0,007
Cove + Hel Jald t.l 0.2 9.3 Ue 2.0% 0.71
IFFe & C13ehH 79943 Rl =heb 3.7 =0s¢ ~1e3 ~04
INDHD 23649
INDOLENE CLtaw 4 Mg AN VeblU 129 1420 900s Cla]l 28494 /o755 14013 6055.6
SToerve  Ua0le 677 4035 124 € 04047 04104 0.0V}
CoeVe = e ed 2ev 340 3.0 0.2 welsa ve07
UIFF . 1773 14507 34D =742 we2 =ULaol tet 1.2
INUJHO 303.0
INDOLENE CLEAR MEan Velll culh 1421 4104 2948 2bay? 74422° Go996  6400.1
STV, 0,001 v.92 ,0¢8 O Jel DeloZ 14500 0.907
Cot o * Uel lued 2¢3 040 0.3 Ueb 2a02 N.70
Ulrre 131en 7247 Gew =Ge7 4.2 =0,n <~1,13 “%e
"IND.HO 30745
INVOLENE Crean s MY L Ve44D 1495 lalb 420¢ 23l 29.07 72.09 0.987 o76l.1
STHGDEVE  N,007  ued!f L0069 Ce el DS TautT 0,036
Corva # len Ted “ald De5 1l 0.2 10.33 KR}
UIFF. 10263 9De ) =fel =245 1l =3 =ued ~las
NUTES: OIFF. ¢ IS THb DIFFE~ERCE IN Pre CE ol FROM T r 41 Or Iwwt-LEhe CLbhn,  (TANK R=TANR 1) /TA N~

1

ACCUMULATION-=-==1|
FUEL FUEL
CONSUMED ECONOMY

12.4 GAL 23,8 MPG

13.4 6AL 21,5 WPG
13.8 GAL

19.8 MPG

13.0 GAL 22.0 MPG

13.2 GAL  23.2 MPG

13.6 OAL

21.6 MPG

162 GAL 21,3 MPG

1346 OAL 2246 MPG

* 100,
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ENVIRONMENTAL PROTECTION AGENCY
MOTNC YESICLE EAXNISSIUN LABORATQORY
ANN ARBOR. MICHIOGAN

v SFLEL PRuGRaM
avFIenE 1EST weauLts PRUCESSEDS SEP 27,

VERICLE: CrEVY CITavioNn VING LALL/7an]122243 INEKRT1A 4Tt 2750 ACTUAL =w:

- e e . - T - = = - = = P -

feST TYPfE: Fip

6.6

jee===MILEAGE
. FUEL MILES
FUEL N nC L0 UL CLP FE  Hapby HUM  NOXFC ODUMETER TYPE DRIVEN

P - -- - P P - cme cosan wcocmcme= ———- -

t€eaGRaMS /ML E=aa> | MPi3 [Neky GR/LE

INDOLENE CLEAK 3 ~EaN VelSY 172 1457 4060 2146 29,15 764,29 0,997 49067
STHEV.e  wvevll 0013 .010 Je 02 04051 34310 04016
CoeVe + bed Ted 047 0.7 047 Ve? boub 1.57
INDL,3D  362.2
INDOLENE 39 2 ME LN 1093 4.01 1423 4«09, 21.2 29,00 /5,57 1.003 531849
STUWDEV. veube .28 o127 1le Vet 040 Ueuw8B0 0.002
CevVe * Seu Se¢d Tev 2.6 247 0e Dob6 Ve22 -
DIFF. # SIBe7 133.)  beS D, =2,0 =05 1.7 Beb
INDOLENE CLEA® 1 ME Al D951 Je39 145U 391, 22.2 28.93 43;01 1.u39 5349.0
NIFF, + enTel Yaed =20 =3,1 2.0 =04 1la7 LY
INDHAO  401.0
,lNDOLENE cLEar 2 Mt AN 5.700 270 lat] w5, 21,6 28e9K 30,19 1.025 STu2.3
STUe Ve 0e0]2 Uown 0uvw Ve 040 06406~ 4,452 0,022
Ceve ¥ le? 29,3 .6 0,0 0,1 Ne? §,5% 2el%n
UiFE, 170em 3167 =6s2 =U42 =042 <=0eb Te® 2¢9

IND.HO 374,0

INUOLENE CLEAR 2 Mg AN 24260 1e? 1.48 425, 21.
STizeltrve 0e0é5 Yol 070 e

R CoVe + “oh 503 149 a2 1
Uitre » tlved CeU =3.3 =lets Oe

7T 29e12 na 70 1.u68 6223.0
«3 Qo095 445647 0.034
) 0.3 7.73 3.22

3 -0.1 14,0 S.2

IND,HO 307.7

INDOLENE CLEAS ? ME AN ot 1477 led1l 394e 2] 2899 [lebh 0,904 6570,6
ST9eFve  UeUld Galn oual Le 040U Velu™ 34125 Javule
CaM, o 3ev Jeu  Gel 3,2 AN L W M 1,a®

OIFF. » LY} Ved =143 =2¢]1 2.¢ =0.5 <38 ~1.3

INDOLE™E 30 Fd ME AM Deula 2.3 oSN 39S, ¢2.1 29435 15,64 1,003 13D Py

’ SIDWUEVe UaD7é4 0aws o0lé 3¢ 0ol Vo077 1,629 U008
CuVe # Teo QU3 U9 Ue7 0o3 0e3 2015 0.76
DIFFe % 27642 304n =240 =2.0 1.9 Ooe 1o n.6
INUL30 364,00
INNOLENE 30 2 . biv Jeu/o «.U0 leb) 380. 2243 29605 /7.49 1.012 702041
STe b Ve e 008 UVelbu J0]& le 041 bVole) 1,733 0.008
Cove & Ouw el 0,9 D4z 063 0,5 2426 0,82
UIFF. % 4706 13040 4.6 =5,0 3.3 =0,3 4e3 1.5
INDOLENE CLFaP H ME BN 1395¢ telt 1:69 394s 2le9 29412 77.59 1.01¢ 706046
. STiedeve  1af7 L0 L6T3 A, 0.t DUAS §,15A  D.015
C.ve # 2.7 0.7 8,6 Jub Joh 0.2 .07 1,50
GUFFe + 22247 1ele? 1ued =341 1eb =NDu1  teb 1.6
‘ INULHO 4003
INOOLENE CLEAW 2 Mt Al 1e071  3.36 1.5¢ 329, 223 2duvk 16423 1.006  7505.1
S1DeNEve 04043 Gu2n 4021 13e 0.8 0,098 1,918 0,009
; CoVe # P Ted 1o 343 305  Uu3 2452 0491
ulfFr, .~ Jlaeld 96 =43 ~ued 3.3 =G.n 2.6 0.9
IND.HO 311.3
INDOLENE CLEAF & MUAN  seT6l 2439 1.6l wd. 2107 2B.9% T6,57 0.998  TB60.4
31061k Vae  Je0fe el 03D 1o 040 64134 £,55¢ 0n.012
Cove @ 0o 0,0 o3 a2 Vel  UJS 3462 1420
v FFoe ® 18¢.5 19,06 27,2 =beF Des =0on Dot 0.1
IND.HO  423.0
INDOLENE CLEAN 2 pran Ueh98 le¥7 1e64 w0le 2le8 29.0d 76439 1.007  8325.9
ST UEVe 06011 0005 J0ul 1o Osl velbs/ 14692 0,008
Ceve 1 l.n 2.9 Us]l U 0.4 ve? 2422 0,79
DIFte ? 169.8 lay? =59 ~law 140 =0,z 2em 1.0

ACCUMULATJON=====|
FUEL FUEL
CONSUMED ECONOMY

13.4 GAL 27.0 MPG

13.6 GAL 29.5 MPG

13.0 GAL 28.8 MPG

12.7 GAL 24.2 MPG

14,64 GAL 253 MPG

14,0 GAL 28.6 MPG

15.9 GaL 19.6 MPG

14.8 GAL 28.6 MPG

NOTES: DIFF, & IS Trr OIFFE2NCE IN PEw CENT FRUM TANR €] OF INDOLENE CLEAR. (TANK A=TANK 1)/7ANK 1 X 100,

¥ U.S. GOVERNMENT PRINTING OFFICE: 1980~ 651-112/J153



