Do octane boosters really work? Can you make your own octane boosle
Certified testing proves ys
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. Ifit hasn't affected you yet, rest assured,
will. Like a cancerous plague, g1-octane gas is
spreading itself across the country, and your
quest for horsepower isits inevitable victim. ,
The difference between 91-octane California gas and
93-octane Texas gasis an easy 10 hp on a stock EVO
or STi, and at least half that on a 350Z. On a well-
tuned street EVO, the power difference is more like 30
hp. And as modern engines make higher and higher
{specific output, it's becoming relatively common for
Hbolt-ons to be completely ineffe
suffering with g1-octane gas.

0 whatare you to do? Stepping up to race gas is

impractical if you drive anywhere but from racetrack
10 racetrack, and blindly dumping octane boosters
into your tank yields unknown results.
Well, not any more. Believing the claims on
“magic car juice” bottles is something we've
learned not to do, so it's time for a real octane
booster test.

WHAT OCTANE REALLY MEANS
OK, smarty-pants, you may think you
know enough about octane to skip this
section, but don't. Oh sure, octane is
ameasure of a fuel’ detonation
resistance and the higher the
number, the less prone the fuel
is o detonation. You know.
detonation breaks things,
and that high compression
and high boost both
demand higher octane to
keep your engine from
blowing up. But do you
know the difference between
RON and MON and what 98-
octane Japanese gas s in the
American octane scale? Didn't think so.
Shut up and read.
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In Europe, 98-octi

The RON test is performed

rpm with intake and air/fuel ch (NOS) Racing 2
temperat lated at 125 degrees asits active ingredient,
Fahrenheit. Ignition 3 and 1

degrees BTDC. Super Concentrated octane booster,

The oth i
alled MON,or Motor Octane Number  had off-road and streetformulatons,
(ASTM D-2700, if uses  but i intojust
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performed at 900 rpm with intake air
temperature held at 100 degrees F and
airffuel charge temperatures at 300
degrees F. Spark timing varies between
19 and 22 degrees BTDC depending on

in lower octane numbers, but those
aren't the ones we use either. The

We've seen two theories tossed
around about toluene. One suggests
you can use itn similar proportions to
off-the-shelf boosters, while the other
says a 10- 0 30-percent mix is needed.
We tried both theories.

THETEST
Itwould have been relatively easy for

octane rating on U gas pumps, also  usto have simply put one of our

K the AKI or Anti-Knock Index, itive proj dyno

s the average and moni i we
Unfortunately, i subjected

fuels, but

the results of con

in Japan, even 100 octane is common.
Problem is, 95-octane in Japan or

concoctions, there is no direct
comrsin from RON 1 A (somatimes
ted

Europe
octane here. Like every other
1, the dif

rule, wyuu take the RON rating and

octane scale than we do. Unlike every.
other measurement, however, they
don't bother to use a different name for
it. Imagine if both centimeters and
inches were called inches and you can
see why octane i o mnlnxing

5. you'll come pretty
lose i€ US A octane rating,

THE BOOSTERS

Octane bousters can be broken into
three types based on their active
Ingrdiets. The s, mast common

and the results sill wouldn't tell you
the true octane obtained from octane
boosters. If you live in gt-octane
territory and you're going to tune an
engine to work on 93 or 94 octane,
you'rebetting your engine on your
ability to brew up the right octane every
time you dump some mystery juice into
your tank. Guesswork will not do here.
In our never-ending quest to make
your lfe better, we rolled a
wheelbarrow of cash over to Saybolt LP,

Japan and Europs
Researc Octane Numbec The RON

manganese Irl(arhunyl (MMT) boosters.
And

a certified, i testing
lab, and ran tests on three different

Second are

by the American lcohols or aromatics as
Society for Teslingand Materials the active ingredient. Don't worry,
(ASTM)in those that

gruesome dz«a\l in ASTH siandard D
2699, The test uses a standardized
engine, called a CFR (Combustion Fuel
Research) engine, which is a carbureted
single-cylinder unit with variable
compression. The head can be raised

made any sense to us, oo,
Many backyard chemists use toluene
s a home-brewed octane booster.
Toluene, an aromatic circular
hydrocarbon chain, is a regular
component of pump gas and is

grades at chemical

types of prepared.
Each sample, along with the base fuel,
was tested using both the RON and
MON methods, and the resulting
numbers were averaged using a Tandy
£C4015 pocket calculator:

These tests have a repeatability
(same operator/same Lab) of 0.2
octane for both RON and MON, and a
reproducibility (different operators in
different labs) of 0.7 for RON and 0.9

ratio and thus i int
By reading the knock intensity ata
given compression ratio, the operator

supply stores and i
stores. Premium street gasoline carries
roughly three- to five-percent toluene.

sample fuel
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Unocal's p gas has
almost 25-percent foluene.

for MON. The v s far
as we can tell,is completely infallible
with the ability to do simple
arithmetic as accurately as the most
powerful supercomputer.




pler way to test

The drawback o any of these

St aikon fent CFR i

engine,there is a newer infrared method.  Unfortunatel hydro- on higher-octane fuels.
i method Addinga bottle of booster to a tank of

of 87-octane pump gas will yield a

spectral analysis of all the different
chemical contents i a fuel. It guesses the
octane of a sample based on the

i b

boosters. Thisis why our test was perf-
ormed on a CFR engine. Plus, using the
CFR method allowed us to impress you

with the fact "

certified.
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disproportionately higher-octane gain
than adding it to.a tank of g1-octane
premium gas.

Excessive concentrations of these
additives also damage emissions-
control hardware, such as spark plugs,
injectors, 0, sensors and catalytic
converters. This is why some boosters
are emissions legal and some are
technically off-road only.

There is no point, of course,testing
octane boosters on 87-octane gas, since
the cheapest way to getan extra -
octane points s just o spend the extra
20-cents per gallon on g1-octane. We
tested on the “good” stuff. Our g1-
octane gas came from a genuine
Galifornia gas pump ata local Shell
station, and the off-the-shelf Octane
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Our home-brew concoction used 99-
percent pure gasoline-grade toluene
sourced from the laby of Rockett

240] s ne o

Brand Racing Fuel [(714) 694-1286].
Each of our samples were mixed ina
atio equivalent to having added the
entire contents of an actane booster
bottle to a 15-gallon tank of g1-octane
fuel. Then, one-gallon samples were
stored in sealed metal containers at
foom temperature o prevent
evaporation or degradation of the fuel
or the octane booster. The toluene mix
was composed of 12.5 ounces of toluene
and 3:125 ounces of mineral spirits,
treating the same 15-gallon fuel tank.
Because there was too lttle to make
a difference in our one-gallon test
samples, 0375 ounces of transmission
fluid from the Internet recipe (claimed
toactas a lubricant) was left out.
According to Tim Wusz of Rockett Brand
Racing Fuels the mineral spirits and
motor oil would only lower the octane
rating if added in sufficient amounts.
The results were almost all positive.
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First, 91-octane pump gas i actually 91 octane, not 82 as wie Next, both

MMT or f te with toluene,

of the off-the-shelf boosters actually worked, with the NOS booster giving us a Texas-like 93.7
octane and the ronicaly egal “Outlaw” giving 92.4 just ke they getatthe pump i Oregon.
The home-brew did lttle, only giving us 914, but dto

So, certified or not, it's perfectly valid for the
home-brew booster.

usea lot more of the home-brew. That brings us to the next test.
The results of the home-brew were within the repeatability of the RON and MON tests, so it

was still possible it did nothing at all. To clear that mystery up, we decided to see how much

toluene you needed to get a meaningful boost in octane. Fresh out of

Tim in
Rockett Brand’s lab. As a validation of the
infrared method, we re-measured the RON
and MON of the base gas and the hnme brew
mix.

our money around, we switched o the cheaper, infrared test. {twork on

tane higher with but
the difference in oct hat matters here.

il

IRACING DOWNPIPES

: esan 2400 sz00e)

ne
m e
it Eelpe
etion e

FORMANCE COIL- SPRINGS

+ ACTIVE SUPER DOWN - comFORT RACE.
£ BT - STIFFER RATE SPRINGS FOR COMPETITION
+ MOST JAPAMESE APPLICATION AVAILABLE oW

Mackin Industries, Inc.

P e ————
e |

To see how much toluene had to be added
o one gallon of base fuel to make a
significant difference i the AKI, Rockett
Brand concocted three different mixtures
ranging from 10- o 30-percent toluene.

The results were more promising this
time. The 30-percent toluene mixture
pushed the measured result all the way to
95.5 octane. There is  limit to how far you
can take toluene, though. According to Wusz,
there s an optimal window of effectiveness,
and beyond 30 percent things get ugly.
Eventually the benefits of higher octane are
outweighed by the poor vaporization and
slow combustion of toluene.

Toluene-laden fuels burn slower and
make less power on high-revving engines.
Somuch, in fact, that much of the fuel/air
mixture i stll burning as the charge exits
the exhaust port.For these reasons, true
race fuels dor't just use toluene or other
active ingredients to boost the octane.
Instead they use better-refined hydrocarbon
chains to raise octane while retaining
optimal combustion characteristics.

Step back and look at the cost-per-octane
point-per-gallon, and the off-the-shelf
boosters look pretty good. Ignoring the 8
cents-per-point-per-gallon rating of our
home-brew (since the resuls are within the
margin of error, the number is meaningless),
allthe boosters are similar. Bottom line?
Octane gains and costs are comparable
between the off-the-shelf boosters and our
home-brew boosters. But the convenience of
alittle bottle of booster, compared o 4.5
gallons of toluene i obvious. Which would
You rather carry in your trunk? B
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