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ENVIRONMENTAL PROTECTION AGENCY

[40 CFR Part 610]

FUEL ECONOMY RETROFIT DEVICES

Annouricement of Fuel Bconomy Retrofit Davice Evaluacion

for “SYNeRGy-1 “

Envivonmental Protection Agency (EPA).
Notice of Fuel Boonomy Retrofit Device Evaluation.

This document ann&uneas the conclusions of the EPA evaluation

of the "SYNeRGy-1 " device (fuel additive) under provisions of

‘Sestion 511 of the Motor Vehicle Tnformation and Cost Savings a
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. % ‘ EACK&ROUND INFORMATION: Section As;l(h)(1$ and Seetion 511(¢e) of the 3
__ Motor Vehicle ‘Information and Cost Savinge Act (15 U.8.C. 2011¢b)Y) | :
. raquires thats

b (b)(1) “Upon application of any manufactursr of a retrofit device {or

:‘ prototype therevf), upon the request of the Féderel Trade Commission

?? pursuant to subsection (a), or upon his own notion, the EPA Adminiutrator i
§ shall evaluate, in accordance with rules praseribed under subsection (d), 3
_:ﬁ any ratrofit device to determine whether the retrofit device inmcreases 'jj
4 fuel economy and to determine whether the representations (if any) made | - _?
;E with respect to such ratrofit devices are accurate.” | R~
f (e) "“The EPA Adwinistrator shall publish in the Federal Register a

summary of the results of 41l tests conducted under this section,

together with the EPA Administrgcbx"s coticlusions as to =

(1) the effect of any retrofit daviee on fual eaqonomy}

(2) the effect of any such daviee on etnissions of aiw

pollutants} and

(3) anty othar information wh:l.ch the Adminisesacor‘dateémines to

be valevant in evaluating such davice."

EFA  published final "'regulat:ionq 'uuab.lishiﬂg - procadures for

conducting fuel economy retrofit devige evaluations on March 23, 1979
{44 FR 17946,

----------
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ORIGIN OF REQUEST FOR EVALUATION: On September 24, 1980, the EPA

received a request from XRG International, Incorporated for evaluation of

a fuel additive termed "8YNeRGy=1“. This additive is intended to'improve |

| fual economy and exhaust emission lavels of two and four cycle gasoline

fuelad angines.

Availablility of Evaluation hggort: An avaluation has been wnade and the

rasults ars described completely in a report entitled:! “EPAEvaluagian
of the “SYNQRGyulP Fuel Additive Under Section 511 of the Motor Vehicle
Information and Cost Savings Act."” This entire report is contained in
two volumes. The discussions, conclusions, and list of all attachments
are listed in EPA=AA-TER-511-81-=16A, which consists of 7 pages. The
attachments axe contained in EPA=AA=TEB-511-81-168, whiah consists of 43
pages. The attachments include cortespondence batwesn the Applicant and

EPA and all documents submitited in support of the application.

Coples of thesa reports may be obtained fromifthe National Technical

tnformation Serviece by using the above raport numbers. Address requests

to!

Nasiotial Pechnical information Sexvice

U8 Departient of Commerce

Spr;ngfield, VA 22161

Phonet PFederal Telecommunication System (FP8) 7374650
Commeraial 703-487-4650
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Summary of Evaluation

The stated intent of the additive is to improve fusl economy and decrease

' entssions in gasoline engines.

The _applicam: did subamit test ddta to . support the claims made for
"StNeRGy=1". A portion of the tast daté did not suppoft the applicant's
claims. The remaining test data was not usaful without further
elarifications. Clarification of the data was requested of the applicant

on two occasions, howaver, no additional information was redeived.

Pravious EPA testing of other similar fuel additives has sliowsn 1o
significant impact on fuel economy or exhaust emission lavels. Thus,
there is no technical basis for EDPA testing of the additive or to support

any claims made for “SYNeRGy=1",

Notification to the applicant that the evaluation of “BYNeRGy-l" would be
conaluded based on avallable data also failed to pro_duee a4 rasponsa.
Eventually, the application for svaluation of "SYNeRGy-l" was superceded

by an application for a new fusl additive termed “Gas Aid".
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- FOR_FURTHER INFORMATION CONTACT!  Merrill W. Korth, Emissicd Control

Technology Division, Office of Mobila Source Alr Pollution Conteol,
Envirormental Protection Agency, 2565 Plymouth Read, Amn Arbor, Michigan

48105, 313-668-4299,

T GG

Edward F. Tuerk
Acting Assistant Administrator
for Air, Noise, and Radiation’
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i fotor Vehicle Information and Gogt 5:4vings Act
£ :

3 The Iollowing is a sumtary of the information on the device (additive) as '
s supplied by the Applicant and the resulting EPA analysis and conclusions,

; 1?
;

2.

5.

6,

Marketd

"SYNeRGy=1" fusl Additive Under Section 511 of tha

Marketing Identification of the Additive

"RRG~1"  “i.a., SYNefay=1"

vaéneor“of Additive und Patents:
W ,

a) Drs Harty tigbb = duseased .
(1) Assignee: XRQ International, Inc., Stuart, Florida
B)  "Putent, Number 4145190 Enclosed” (Attachment A of this
. evaluation)

oo
Manufacturer of Additiva:

XRA Trternational, Ine.
4128 S.We Mattin Highway
Stuart, Floridqv 33494

Manufac:utigg‘Organization Princivalst

f v e
Michaal A KrebratwwuChaivman of the Board, Prasident
Renneth P, Rayesimse-fyecutiva Vieq Prasident and Ganeral Counsel
D¥. Rennath R. OlatiswVias Pregident, Operations
Edward Arcardoeusamuctiag President, Public Relations

Otpanization in Us8s/Identity of Applicant:

%R International, Ina,

4125 8.We Marein Hightiay
Stuart, Florida 33494 .

Identificution of Ap lyd

_Orpandzation Peineipals:

Michael A, Rrabsers=«Chairmnan of the Board, President

Rentteth Pi Raywsaxeusfiyaautive Vice President and Qeneral Counsel
Drs Kennath R. Olen==Viga President, Operationg

Edward Araardoseuwwectfiqa President, Public Relations

a) To improve fuel economy and desrease
- [ tigines,"
b) neory of Operation: Not Applicable"
~80cription of Construstion_ and Operation: Not

"$RO<1 (SYNeRGy~1) is applicable to all two (2) and four (4) ayele
gasolifte engines." | | ;

e e Y e
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13,

14,

15,

16,

Costs (claimed)!

Cost information not submitted.

Additive Installation, Tools and Expertise Requized (claimed)t

“Not Applicable”

Additiﬁe Oparation (elaimed)t

"Not Applicable”

Additive Maintenance (claimed): | .

"Not Applicable"

Effect on Vehicle Emigsions (nen-tragulated) (claiﬁed):

a) “EPA Evaluation = February 1980 -~ Enclosed" (Attachment B of
this evaluation. Attachment B references the EPA evaluation of
NRG#l, TAEB Report 77-19 whieh 48 Attachment € of this
avaluation). ‘ .

b) “AES!L Evaluation = August 1980 = Ente losed" (Attachment D of this
evaluation)

Effedts on Vehicle Safaty (claimed)t
: .
“Nat\hpplicable“

Test Results - Regulated Emissions and Fuel Economy (subm

Applicant

a) "tpd Bvaluation = Februdry 1980 = Enclosed" (Attachment B and C)
b) "AESi Evaluation - Aupust 1980 = Enclosed" (Attachment D)

Testing by EPAS

EPA did not test the additive for this evaluation for three treasons.
First, provious EPA testing (see Attachments B and C) of two similar
fuel additives have shown no sipgnificant bevefits in temms of
emissions or fual economy. Sacond, the applicant has not shown there
to ba a significant difference between “SYNeRGy-1" and the additives
praviously tested in vespect to chemical composition. Third, tha
applicant did not submit acceptable test data which may substantiate
the nead for EPA testing, ‘Tharefore, in acoordance with 40 CFR
610.,30(b) EPA electad not to test the additive.
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As Description of the Additive:

(1) The additive is claimed to “improve fuel ecohomy and
decreade emissions in gasoline engines”. Further, the
patent provided by the applicant statas that use of the
additive “contributes to the more afficient and longer 1ife
of the lubricating oil at the same time giving a clean
carbon snd gum-free internal combustion engine.”

L2

The applicant did not describe the . theory of operation.
However, the patent submitted by the applicant states ths
additive works as a catalyst tharaby causing the heavier
and less volatile aends of the fuel to completely burn, thus
inereasing the energy and decreasing the emissions of raw
hydracarbons. :

Considering tha combustion and thermal efficiencies of most
modern engines, it is highly uniikely that gfuel aconomy
improvements as much as 20% can be realized by causing a
more complete buruing of the fuel. Of course this
conjeature 1is based on late model vehiclas when properly
tuned and meating all applicable emission standards.
Testing of similar additives by EPA (and reported im
Attachments B and C) showed that im genaral there was no
significant change in fuel economy or emission lavals
through the useé of the additives.

Data was not provided to EPA which would substantiate the
elaim for cleanar engines and extended lubricating oil life
through the use of “SYNeRGy~1". Without data from an
extensive test program, EPA cannot detarmine the impact the
additive may have on those two parameters, '

Applicability of the Additive:

i
i

The applicability of the additiva, as stated in t:ihe application,
"RG=1 (8YNeRGy=1) is applicable to all two (2) and four (4)
cyecle gasoline engines," is judged to be correct.

Cost of the Additivet

Information uh the vetail price of the additive was not
provideds  Therefore, EPA 48 not able to evaluate the
raasoniableness of its cost. |

Additdve Installation = Tools and Bupertise Required!

The - applicant did not provide installation instructions.
Howaver, the patent stated that the additive sould be intrvodueed
into the engine by 1) premixing of the additive evd fuel in a -
bulk contdiner .o, 2) direet injectiou of the Additive
"utdldiging a system ‘such as Harle Rlean Fual System
(manufacturad by Havlo Repower Lid., Olearbrook, H.C.; Canada)
for direect 4njection into the line leading inte the manifold.”
The instructions for bulk mixing were judged to be adequates
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EPA also believes dirsct injection to be a feasible approach. )
Howaver, system description, test data, and sample hardware waera

not made available to EPA for any direct injection system. .
Therefore, EPA can not judge the acceptability of any ditect
injection system for introducing "SYNeRGy~1" into the engine.

E. Additive Operationt

No ebacific instructions were provided for operaéicn of a
vehicle with the additive, and none ware judged to be requirad.

F. Additive Maintenance!

Maintenance instructions were not provided for the additive,
however, it was judged that maintenance would not be requirad.

el e b
Rl P S s

G. Effects on Vehicle Emissions (non-regulated)t

F - . . The applicant referencas test evaluations (Attachments B, €, and
D) by EPA and Automotiva Envivommental Systems, Incorporated
-';..:_ (AESLi). These data addrass only ragulated pollutants and normal '
' atmoepheric constituents (e.g., carbon dioxide) and do not
address non=tegulated pollutants. Further, the applicant did
-3 not provmm information which may show the effeat of
-:‘*_, the additive on non=regulated pollutants,

_,_!," Y .

> The patent submitted with the application provides a breakdown
e of the additive by constituent and weight. A large percentage
of the additive consist of ecompounds normally found in most
. : comnereially available gasolines., These compounds are not known
G to be & problem in respect to thon=vepulated pollutants. ‘The
k| remaining compounds constitute a small percentage and when also
8 considering the recommended catio of additive to fuel of 111600
by volume, the actual percentage of these compounds in a tank of
fuel {8 extremely small, Howevet, there is econcern that a
i mixture of these compounds, when subjected 6 the high
4 tamiperatures and pressures found in internal combustion engines,
' may form hapardous unregulated pollutants. For example, it is
: possible that the nitrobenzene and tertiary dodesylamine may
3 : - peact to form nitrosamine which 48 coneidered to be
i ' substantially more carcinogenie than formaldehyde. Although the
A fornation process for altrosatidne is still baing studied, there
is no doubt that the aompourd 48 carainogenic. The relative
i careinogenic risk associated with exposure to any nitrosamine
amissions that may be formed fvom this additive would have to be
avaluited.,

| Besduse of the lack of appropriate test data, and the numbar and
A types of compounds and variables involvaed, EPA cannot say for
” sute what eoffect the additive will have on noneregulated
pollutants,

/) . He  Effects on Vehisle Safetyi

L The appiicant did not provide warnings, cautions, or any
information relating to the use of the additive and the safety
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of the vehiele, its occupants, or petsons and/or property im -
close proximity to the wvehicle. Thevefore, EPA is not able to
fully determine the safety element in respect to the use of the
additive. However, bocause the additive is 8 highly flammable
1iquid, all safety measuras practiced with other similar liquids
should also be applied to the additive.

1, Test Results Supplied by the Applicant:

The applicant referenced EPA test reports (Attachments B and C)
which address the testing performed on similay additives. Both
reports conclude there were no significant changes in emisaion
or fuel economy levels as a result of using the additives.
Therefora, EPA expects thera will not be any significant
eizsions or fuel aeconomy benafits as a result of using
“SYNeRGy-1".

The applicant also provided test data generated at Automotive
Environmental Systems, Intorporated, (AESi). EPA evaluated ths
AESL data and was not able to determine, without clarification
of the data, the impact on emission and fuel economy levels.
EPA requested (Attachments E and F of this evaluation)
clarification of the data, howevar, the applicant did not submit
any additional information.

17+ Conelusionst

EPA fully considered all of the information submitted by the
applicant, The evaluation of "SYNaRGy~l" was based on that
information. The applicant was raquested on two occasions to dlarify
certain test data, however, no additional information was received.
Analysis of the available data did not prove that the use of
"SY¥NeRGy=1" would enable a vahicle operutor to achieve fuel economy
and emission benefits. Thus, thera i8 no tachnical basis to support
any clains made for "SY¥NeRGy=1".
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List of Attachments

Attachment A . United Btates Patent, No. 4145190, “Catalytie
: Fuel Additive for Jet, Gasoline, Diesel, and
Buﬂksr Fuels,"” Mareh 20, 1979,

+

Attachment B | Environmental Proteotion Agency, TEB Réport
‘ EPA~AA~TEB=-80-12, “Evaluation of XRG #1, A Fuel
Addi;ive," February, 1980.

? ‘ Attachment C - Envirommental Protection Agency, TEB Report
& 77-19 CH, ‘“BEvaluation of NRGC #1, A Fuel
Additive," Fabruary, 1978,

At tachsunt D Automotive Enviroumental Systems, Incorpyhrated
- Report, "Additive Tasting Project Conducted for
< . XRG International, Ine.," August, 1980,

Attachment E Letter, EPA to Brian DBoshart of XRG
International, Inc., Dacember 2, 1980.

g_n Attachment F Letter, EPA to Brian Bosghart of XRG .
: International, Inec., March 4, 1981,
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; EPA Evaluation of the SYNeRGy=1 Fuel Additive Under
i Seetion 511 of the Motor Vehicle Information and Cost Savings Act
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THESE: PRESENTS) SHART GO

[}

Jhereas, THERE HAS BEEN PRESENTED TO THE

Cummissioﬁer of Patents and Trademarks

A PETITION PRAYING FOR THE ORANT OF LETTERS PATENT FOR AN ALLEGED
NEW AND USEFUL INVENTION THE TITLE AND DESCRIPTION OF WHICH ARE CON-
TAINED IN THE SBECIEICATIONS OF WHICH A COPY IS HEREUNTO ANNEXED AND
MADE A PART HEREOF, AND THE VARIOUS REQUIREMENTS OF LAW IN SUCH CASES
MADE AND PROVIDED HAVE BEEN COMPLIED WITH, AND THE TITLE THERETO IS,

' FROM THE RECORDS OF THE PATENT AND TRADEMARK OFFICE IN THE

CLAIMANT(S) INDICATED IN THE SAID COPY, AND \WHEREAS, UPON DUR EXAMI:
NATION MADE, ‘THE SAID CLAIMANT(S) IS (ARE) ADJUDGED TO BE ENTIILED TO
A PATENT UNDER THE LAW. | . I

Now, Turueors, TuesE Letters Patent ARE TO GRANT UNTO THE SAID -

 CLAIMANT(S) AND THR SUCCESSORS, HEIRS OR ASSIGNS OF THE SAID CLAIMANT(S )

FOR THE TERM OF SEVENTEEN 'YEARS FROM THE DATE OF THIS GRANT, SUBJECT

) TO THE PAYMENT OF ISSUE FEES AS PROVIDED BY LAW, THE RIGHT TO EXCLUDE

ATHERS FROM MAKING, USING OR SBLLING THE SAID INVENTIONTHROUGHOUT THR
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United States Patent (15}
Webb

"nn

) cxm.mc FUEL ADDITIVE FOR m.

.GASOLINE, DIESEL, AND BUNKER FUELS

" [75] Tnventors  Murey M, \Vebb, Torento, Canada

[73) Assignees Naturs! Resourcés dwﬂmhi
International, ¥ac, Clayville, N.

The purtion of the terra of this patcnt
subsequent to Jul. 11, 1995, has been
diselaimed. :

Appl No: 841903 _
" Fileds A0‘¢t.13,1977- -

Related U8, Appiication Data
Continuntion-in.part of Ser, No. 809,864, Jun, 24, 1977,

:g% a contintationdn.part of Sar. No 733 110, Apt. 1,
- ]

[51 Int Cl? wunusnstcan C10%, 1722,
ESS] F‘G‘d Ofm PR T 44, 56. 57; 58. 51

Notice:

B
s

‘ 4,145 190
1581 ‘ nerm L
. ﬂ.S.PA‘l‘ENTuGCUMBNTS L
L6723 /1038 COSMBUME uminerssmumsssse 44756
1,820,983 971931 Loomis ww 44712
3282858 “ 11/1966 ¢ Simmunetsl. e 44757
FOREIGN PATENT Dccumam ‘
. 401648 971938 Usnited Kingdom 44/5%
- Primary Examiner~Winston A. buuglu ,
Assistant Examiner<Y, Horde-Smith

- dAttorney, Agext, vr FirmemJohn 8. Robefb. Jr,

59 . . ABSTRACT .

" An enerpy-saving fisel additive for Jot engtna, gnsoltna |

and diesal enpines, including additions to domestic heate
ing and light tndustrial oils (#2 and #3) and residual or -
bunker fusl (#4, 5, and 6), which comprises as active -

" ingredients 8 catalytic misturs of a major proportion of

pieric scid and a minor proportion of ferrous sulfate,
17 ﬁwm, No Drawligs . |




R
'
[]

4,145,190 L

2 L
‘ R ingredient due to the presence of the metallic fon Fe++
CATgLn&IG FUEL ADDITIVE FORJET, - {nthe composition, causing the slightly heavier and less
'+ $ASO DIESEL, AND BUNKER FUELS volatils ends to burn cmgtaﬁgr thus {nereasing the
- _ energy and decreasiag the emissions of raw hydrocar.
This appllcation is a contlnustion-tu-past appiication - § boris from the exhaust, oot
" of pending U.S, Ser. No, 783,777 filed Apz, 1, 1977, by ., Theprior art statemeant for the preseut laventionjsset
mﬂmyed" M.;Xe;:gh u’;d g:ﬂdinﬁ Uv%. bsbef. No. 809,864 ' outbelow. : . : C
ﬂﬂﬂ" .‘y- () K f s bovhe e, . - .3 I . .-
The presant invention r?l'ges toanenergy-saving fuel, | . Relating to Plerie Acld .
additve for jet, gasoline, and diesal engines, Including 10 . 1.8, Pat. No. 928,803 Selden tenches at column f use -
the use as an additive for domestis heating and Nght  ofplesates of fused ring compounds Such as naphthatene
industrial oils (#2 and #3) and bunker or residual fuels  {a 2.solvent selected from aleohols, benvene, and ace.
(##4, 5, and 6) which comprises as active Ingredients a | tone ‘ , _ y '
catalyto misture of 2 major proportion of plerio asld ~ U.S. Pat. No. 3,204,501 Kawalata notes the use of
and a minor proportion of ferrous sulfats, These ganeral .15 pleris acid at column 1 s a fead appreciator.
, designations or gradations of fuel olls are as aucepted by U.S. Pat, No. 3,434,814 Dubeock speaks of the reduc.
the American Soclety of Testing Materiats, Philadele  tlon of hydrocarbon emission from intemal combustion
phia, Pa., anid cited in Encyclopeddia of Chemical Technols  enginesby operatinf the gasoline containing ortho.sibe
‘ogy 1, Volume 15, page 81 (1968, Wiley-Intemcience),  stifuted atomatic nitro compounds and prefers pleryl
_ fA p:!et‘e:rgd solvent St;:hb o lror use isd a clombin:lﬁon 0 acstate. : ‘
of an enzene, such as toluene, and 4 lowet alco. .
hol, sucli? as jsopropanol. Operable substitutes for {504 Art Bearing on Perrous Sulfate |
propyl alcohol, although not preferred, are ethano) dnd U.S. Pat, N?. 3,002,826 Norris as an additive incorpo-
methanol together with watsy and the two niay be used . rates preferably aluminum sulfate and udier salts, both
in a composite’ relationship, The combination speclally 25 tnorganic and ergante, to reducs vanadism deposiiton
may includs a minor amount of nitrobenzens as wallas  which causes corrosion and deposits, o
a partioulate reducer such us a long chain tertlary amine * U.S, Pat, No, 3,348,932 Kukin at column 2 states that '
(Primene 81R). ‘ _ & small percentage of iton salts may be used as part of a
The additive mix or concantiate denotes MSX Mix  silt contbination as a combustion uid I domestio fura
useful for butk additlon {s as follows for one galloms 30 Aaces, dlesed equipment; Jat englitas, ate, to fores come
' ' oy ] :

B ) .
‘ L
[ )

i

= U5 Oslon X7 'icmo . .
‘ ceferred ~ Runge  Preferred Range

e aiillitotiivinbilitia

S rophency a0t “Am‘: i‘f' '%'W
olutne (trinitrophenat) %_3};5 %‘5%&5 ﬁ'%i ﬁ'{ g’,}g

s E I

pyi%f‘:‘h‘:é'w 323
Ghaoese | A%, GaME 0L ase

o il

In the so}'w;nt 1?3 Bfem iie!bttion:’hi ’.of toluene and . ¥ ‘ ;
topyl aleohol {s & 1 by w
R algalicl s about wolved as ity bustion of the fuel to final produets, such us carbon

1) .
butnker and residual fusls (‘.?4, 5, and 6) the following dioxide aid water. : .
l‘ofmumtoq is utilized per gallon: . Axt Pertaining to the Solvent

K o U.S. Pat: No., 914,624 Winand, at page 1, column 2,
.S, Catlon__ - _ImperiaiGallon . mentions the use of iftrobetizens a8 “an oxygens
Prel Range - Peeferred  Range bearer® ¢ ' - . S
TN ts‘“‘ﬁ“ﬁ‘“r‘.u TR T 50 U8, Pat. No. 1,423,050 Tunison, at column 2, tine
s iag 10g 1053 :fos. nmentions f;itr?benzom 1:& nigroaenm‘ 8 a1 ?g!‘m
s ' notes fo al combustion engin
A B N e fordn cagines and die
U.S. Pat, No, 4,002,435 Wenze! illustrates a wateninne .

24203 55 ofl emulslon of hydrocatbons, wates, und an aleatinl

- Balinee . gultable for infection methods as noted fa column 2,

. | : 'The energyssaving compositions and mettiod of teeats
The MSX Mix {s utitized for dosage to fusls in the  ing fuels st out in the present invention diffes from the
titlo of 121,000 to 1:2,000 with a preferred dossgs of  above-cited prior art: Primtacily this lavention Hesina-
1:1600 pacts by volume, ' 60 nove] mixture of active ingredients; namely, plovie aeld .
In the aforesald formula which Issstout for U.8.and  (3,4,6-teinitrophienct) aitd ferrous sulfate FeSO,), These

Canadian use, It Is tioted that the preferred range In the'  constitute the agtive Ingredients of' the present composte
MSX Mix Is at or rear the highest rangs given, which - tlon utilising plerio acid In the majority amount, In a
gives a miore actlve compositlon, In additlon, whete  proferred bulk composttion, the atnounitofpletis acld in
itrobenzene Is utilized the top values of the ranps ars €3 & U.S, gallon ranges from 2.6445,36 gratns and the far.
hear the delimiting value presently tet out by Buergy  roussulfate 0,08« 36 gramy, Thus, as has been stated uy
Research and Development Administration for NOx  to the thrust of use, eg!cﬁe gcid provides the tmajor
emissions, A catalytlo action oceurs in the binery active  oxldizlag componens of the eompositionand the fesrous
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. tron In the ferrous sulfate provides the cifhlytic action, * premessurdment and adding ufe com sosition based
- Nitrobenzene is used primarily os o solvedt and has 2 upon the number o” gatlons in the contalner. Such bulk
stgcondawmuﬁq suxiliary oxidant. Theastive'lngie..  addition may be riade per U.S. gallon by utiitelng a
_dients, as well a8 the'solvents of the ‘Pl_'e;mt fnvention, * patlo of 111,000 to 12,000 dosagy addition by volume
hava a.unfque utility, over compositions having other 5 with a preferred dosage of ms&» ‘
salts fn that this composition is compatible withiths Foi stomized use, a preferred modus 1o introducea
ca_taivtimnmthermgmwnms phtinnm'and paladinm  minture of alcohol and active Ingredients into the motor
compounds w 1 been mandatory In the United ypilizing & systein such as the Harlo MotorKlean Puel
Stites for new carssiice 1975, Thus, itis andppreciator ~ gygtem (manufactursd by Harlo Repower Lid,, Cleats

teduced to Fe*, The compound I8 included sincsitreps o wh ‘ ;
resents 4 metal compound which can be oxidized and u?en 3%';‘;‘32"5‘;’3&‘;? m?n:t: Z‘ﬁﬁ;’iﬁ"&f ?;’,ﬁﬁ,ﬁ.’f

transfurmed to fetric and then reteansformed to ferrous..  amount of catalytic matarial bain

. . g introduced. By a

73:{‘9}’“‘:“'3& of the f"‘“{i"“’ t‘ﬁ’"“ ”’lﬁ';“ed’ Breatet  yary carsfully selected orifics, one milliilter of theyat-

fv . ‘zb t& h éﬂmﬂéﬁ*’ﬁ on tian m"“l A :”Pmﬁtﬁh 45 OMmized mixture s fntroduced for every mile teaveled. fn

wt ﬂe!npoﬂﬁ dgmm nof ﬁrc:‘n e ﬂ:s us ﬂg; m;ﬁe this way, at 1o titie s a heavy concentration of the “fuel
on an Jmay gwed 28 a S savar® or “encepy extender” introduced fnto the come

8
‘Egnw“ fess corrosion o iron then such compounds 88 o\ vamnaund and its votarllity, it is introduced in the

i" ¢ ;,V<i' . ' ] ‘ L - . ..-' h
1 '-.‘_'q. : .' '. | . ) ‘ -“‘lds’,lgo ',..; - . . . t,-, ..-:'?;
* ) L
L

for “no :iad“ fuel used in sich cars. ' 10 brook, B.C, cwada? for direct infection into the line
- mmppm OF THE INVENTION leading into the manifold. A preferred solvant utiized
R The Actlva Ingeedients - . mg&?ﬁ;&ﬁ m&g th? @jwtff‘ Is (oy Wl‘um)' :
Plorio acid, also known as 2,4,6-trinttraphienol, s used 25%: Watei a o
= {n this invention as a strong oxidizing agente 15 12,50 Ethano!
Fervous sulfate s used for catalytie action in combis 12,56 MSX Mix .
aatlon with the superior amount of picrio aold noted 2808 Methaiiol | |
above, The Fat+lon is readily oxidizing to ferrie o - ‘The introductlon of the MSX Mix into the combus.

then retransformed into the lower oxidized state o first  his rasuits from being able to actually control the

t. Also, and quite irportantly, fron sulfate has 46, chombar to be wasted, By the very maksup of

. nickel su!‘t‘ate, t;ztit:kel ﬁt&attie. ﬂmmul %a’dmiumb &m&m in s izble vapor phase

ﬁggfzfd":nd s sulfite iy be termed trie :ygf As e result of utllization of the present compasition, it~ -
% etpistic mixture of othet additives, In olf casex, a enta. has been found by tests that improvements in fuel econs
. fotic action takes placa due to the pressrice of a fertous 0¥ betwetn 12.5 ’“dd'ls‘s, percent urban and up to 27
"1 leninthecompound, Theslightly heavier and less volas vcent highway conditions have been experishced,

1 tile ends ars completely burned, thus Increasing the 35 & variable tange is dus to make, conditlon, size of the
enezay and deoreasing the emisslons of raw hydrocat. vehiole, °°“ﬁ’:d with the variations i road conditions

i bons brom ths exhanst, Without the catalytie complete  that deivers haveat “‘}; versus highway driving, ete, It
sombustion of the fue), the heavy ends condenseonthe €30 be futrthie? stated that & mean average mileage ints

& . festing thermselves as eraukease dilution eletments, gum, 4o the UL, price per gatlon of sbout 70 cents per pallon,

g ~ this means that about 14 cents on every. gellon of ¢
dludge, eto, Thersfore, the addion of the product to {8 Feats (88 200 TLCC ety. gellon of gascs

the ttg:! :gttung tncremsmge :n t cmepulti butful‘slo e neant nventiof
conteibutes to the more effieient and tonger lite of the

fubricating olf at the sume time givin ag:{un oathon  ing and Hight industeial offs (#2 and #3) used in furiiaces.

‘and gumefres intemnal combustion me, : 48 atd boilers, Herw the same catalytio uction of the fer

g _ rous fon takes placs and more complete combustion is

Other Ingeedients the result. Less catbon and vesidue IS formed and the

* Toluens OF the alkyl benzsnes possible, toluens,  heat 18 not insulated from the transfer equipment. A

mesityienes ave aperable, 4o more lext and enerpy for the same given amoutit of
' All?mol. of thmwef atfeancly, lsopropatiol Is utle  uel, ‘This, of coucse, results In less and iore acceptable

A tived in the MSX Mix us solvent of chiolce, Methyl sad  emissions from the elitattay or stack, j
] . ethyl alcohols ase operable but not as effective, In the case of bunker fuels (#6), these fuels are
: . itrobenzens, This compotind, 88 in the butk formu  heavler and much more viseous compounds, often cons
lations, is utitized as an additionsl solvent useful in the 85 taliing considerable amotnts of organie o inorganis
bulk formuistions, 1t is misetble with alkanols and {s & ultts. which upan butning oan dimup attd eouse heavy

-~ ae a partioulate reducer and & preferred compound Is #5) where hi temymtm. slagglug, or corrosion
JPrimene 8IR which is tmiur'r adeoy! afaine, 60 may be the main problem, the present additive may be
VU\Nater, As to the water additive,a purified water free  uised In ordet tostrvaas a combustion catatyat to futs
" of axtraneous metal fons is preferred, although tap  ther improve the butning properties of the fuel prope

water {s operuble, - I.e‘.‘.ut; m prove tftle ﬁ?; eome'm of thgoftllge guus. o

- 3 s ' re & amount of the organie o carbionacsous fae
INTRODUGTION OF THE COMQSITION INTO o Ly would et bal, '

' With reipect to Jet engities and Jot fuels, which ate

Tho Introduction of the vomposition Into a dless or  lighter, an avistiondype fuels o with naphthos and

L]

slsoszn use for doinestis heata -

supsrior organid solvent for the plotle seid,, ‘ thelts or as . R .
' Tertlary long chain amines, 'rhg sction of theaminels - Stated othierwiss, when used with residual fiels (4, -

“.. gosoline bulk container is made in & facile manner by  special distillutes for gas turbinies, the additiva comblase

orthio., ftas, ant parasylenes are preferred, and the  gtester calorifio value (I WEU') is retessed, glving
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tlonts will reduce coke and varnish deposits l.n theene . ‘The test vehicle was delivered to Scott's ?Iumsm'd. .

giries and extiadst pasts, ' ville, Pa., facility by 1600 hours on May 3, 1977, with

. ' BXAMBL the inftial “cold soak"” bdeginning by 1700 hours, The
LE1: - following moming the dynamometer. was warmed tp
" MSX Mix Formulation . ‘5 with a non-test vehicle dnd the load sebat 147 RHP at

]

" Toluens and lsoptopyl alcotiol were mixed togetier, 50 miles pet hour (the vehicle was equipped with fac.
"The teintrophenol (glorle seid) was fntroddced o this %“’;gggﬁm‘gg’;!ﬁ Synasnometer tnertla wis
mixture and stirred gently. It dissolved completaly - at 5,000 pounds, The & emissloi test (stock.

when left avernight. ‘The nitrobenzene was added wi'tt} 0 gonditfan. no device) wis begun at 1032 hours and

a slight stir. The ferrous sulfate was dissolved in 2 smal gmp!e‘ted,p Y 1_.1_12’2%0% 8t &8 al e

amount of hot waté (a maximuim of one-half galton for g F"u"“'_iwgfﬂ,“.’ %'ame:l ‘:““;ﬂg:l ‘;ﬁ;ﬁ,""{;‘;’,‘, ?;ts'

one hundred gallon mix) and added to the mixture, e 1975 Federal Cold Start Teet (Scott Remorte SEX
The product was allowad to stand ovarmight, It was ¢ 1 A/s Fede ext (Scott Repo

" inspected for nny sadiment settling, alter Quatity Cons 1620-01:0577-aard SETIBZO-O!-OS‘H)M several 1972

trol Tosts were made and the produet passed, Tt was ©° ;?2%“.‘%%" emission. - tests™ (Scott Report SET
| re!;has:d Jﬁﬁlgggryp;ﬂ?g{vﬁh the trinltcophenot |, O M“;?é and i7'..19% Stolt persannel blended
(plerlo acid) wes taken into consideration in the formu.  intank fuel (1 part MSX Mix additive to 1600 pirts

5 Texaco fuad.free gasoline) then accumulated 500,72
lation of this product. - 20 miles on the vehicf:.s?hmeage starts 25871.8; mifeags
BXAMPLE 2 ' end: 26372.5). The “cold soak” pertod began at 1715 on

. Behaust Bmisslon Test with MSX Mix «  May 17, 1977, and was terminated at the beglaning of
the 1975 “Colui-Scart” Test No. 3 at 0927 hours
fn May 1977 at the testing site of Scott Buvironmens  1g, 0.3 8t 0927 hours on May

tal Technology, Ine., two series of tests ware tun 26+ 235 The basle Hor used to calouls —_—

cording 1 th 1975 édo!gét?ﬂ Bahutst Bision Tet gy o s e aallo fa fel econe
& objustive to dotarniine the effestiveness of the ; d .

MSX f addilva when ixed direotly In bull with oo jon dats gathered during 4 1975 Federat Bmisslon

fn-tank gasoline in reducing exhaust emisslons and ime : -

proving fuel economy. The site of the test was Scott's 30 honseatls )
Plumsteadviile, Pa,, facitity, which is cortifled by the . . . . b2 -f%m%ﬁ%%r
Us. Buvim;?ﬂental Ptio;;ieeﬁon Agen?y smggicttng

the federal cabiaust emission test hereln desoribed,  SUMMARY OF RESULTS

+ . 'Test Vehiola Desoription 33 The data presented in Table 1 below sustarizes the

Both emisslon tests were performed on a 1976 Cheve  yalilole exhaust emission and fuel evonomy tests pess
rolet Tropala sedan (viny HLSTHS113030) equippad with  formed. ‘The exhiaust exlssions are presented in geams
o standard 350 cid, V48 engine with 2.bbl, carburator  nar infle for total hydrocarbons, carbon smonoxide and
' and autoinatie transmisston, The vehicle wis recelved gxides of nitrogen. Fuel economy msasurements are
fn stock condltion for the first emisston test, with 2 40 shown in miles per gattons Also Included ave the applie

1 . pretest mileage of 23,605.7, The velicle was equipped . cable 1976 Federal Bxhsust Erisslon Stancards for
with the stook 1976 Chevrolet emission control equipe - light duty vehicles,

f

i

Tt b e e e

' - ment, including eatalytio converter, . “1n compasing the two sats of test resills, use of the
. Baslo Test Data - MSX Mix additive mized.with the indaak ftel reduced
[ L , 43 carbion monoxide snd hydroeatbons while increasing
'rheAadd!tivevgmuranemrw Cuardiansiip Inters  oyidus of uitrogen emissions, In additlon, fuel esonomy
_ national; Ino, West Orange, Naw Jessey) eonsisted of 8 {moegved fiom 872 MPG to 10.65 MPQ, :
| ol ol trk o et veiele. T e come .. _ TABLEL . ' ___
| asoline fie of the test vehiole. This mixttre cone . L. . 2 S —
1. ﬁ:::elg '?r o;x‘e patt .ddi‘tl!m 51: 'aatog g% gasoline with 50 Dits Sumbtary 1973 Federa) Ea X
] the following composition deniote ) : '  Fual Heotomy
] - | Ferrous uﬁl‘atez 0,16 g , D , Eﬂgﬁm 5!?* 9{»11?- 531- _Sulton)
: . j Plotio acld ;tﬁn!trophenol): 28g. Taseling « 00 OIE N v
- ' _;ro!uenez’z‘ kg,b“ " ook e, R
‘ sopropyl aleohol 09 kg - * : , y T o6
' . Nltgobggzenez oldg . Y ' ﬂ%% 18 ?34 1} R ’{'- 048« 2 to3 ‘
w‘t“‘ Blllﬂﬁﬂ ’ ) Lo B e.r 5?“ . i
Por' both tests, the basailne fuel uged was Texaco’s &"‘3&" 50 0 M) '
“leadfree” gasoline, o Pty o
Test Procedurs Dateription —
e 't The two 1073 cold start etlssion tests were pers o , ’ ‘
e formed in aceordance with Fedoral Register Volume o mMPLH 3 T
41, Number 146, Deviations from this precedurs Ine In the saie manned as the procedure utitized in Ko
1 cluded use of Nutural Resources Guaedianshlp Internoe 63 ample 2, another series of tusts utitized the MSX addie
tional's initank fuel supply for both the baseline and ~  tive designated 777, This additive had thecomposition
‘ 4 device tests, and the ealoulation of carbon dionidariass  por US, pallon as followss | ,
R —) __m!nf,aa_ﬁﬂfagnuhfiﬁ_:ﬂllwlﬁ!ﬂﬂ'ﬁm' *E.ﬂﬂﬂm e
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S loms . © Waten: Balance,

BBt oot B oS b A e s Y S e A A A |

o wE . ;j;"-“,.’l;sw oy f .

= : i Lo KRN 1, . e Y T

]
- . S
. . +*

'_“-:'.. S ; oo . ’ ‘e
o SRR ( .. 4,145,190 13 \ . .
Plorje neld: 45.36 geams. hy . Ferrous sulfute: 0.08+1.4 g
Toluepes 238kg . - ¢ . . Picrio acid: 2.8-45.0 g
Iﬁ?@;gpmeaﬂ ey ’gmmm " T oprop ol 004 kg
: , . . ropyl aleottols 1.0-2.
Long ehaln amine; e.g., tertiary dodeoylamine: 1.66 § ?tgobggzenm 0.08-2.7 g ‘8 -
grams - ; ) Tertiary dodecylam!ng: 02-1.7 g

‘\WVater: Balance “ oo Water: Balance. . :

and the following results wera obtalued o8 shown i 6. The additive aceording to elafm § whetein the

Table 2, I © preferred amount inone U.S, gallontss - - .
- TABLE 2 o :

v . TESTS USING ADDITIVE OF %17~

o {978 Pederal Bxlisust Bmbulon and Fuel esnom s
' t Environm Teehnolo, c‘nﬂm!'i‘ #P

' Puuaeanulmy

¢ 3 - ’ )
g/l g/ml  g/mh  Uban  Highwsy

a ]

1976 Chevrolet Basellnoestock . & ; - 1835
Caprice condition without ! . Mg ais 1826 .
‘o G . PR ‘
1578 Cheveolet " 23 ) 399 1288 2173 .
T sﬂé.itmott %dﬁgv&e ot {4d) - (7:1)) ll9 o) : |

[J o2 ¢ '
%ﬂt"gnﬂw ' shaltﬁe }stoeh Wwe 28 13 1848 ¢ " feted
Astre ionﬁglﬁi&lg without . 6ot comp! 4
o7sPouthe. © WItTAI T A AW M40 B8 otcomple
1975 Pontiac !3 lnm‘w B ) ] Uy, ‘4 &3 noi 2ompleted

: edetal B)undards 150 130 M0 T o - . *

- _ ooy - - " . oo .

‘ : , 30 Ferrous sulfater 1.4
- BXAMPLE4 Plorie scld: 450 8 8
An ASTM D-13.56 Copper Stelp and Stalnfess Steet ~ Toluene: 24 &
Corrosion ‘Test was effected ualng the 7/77 addittve  Isopropyl alcohoh 1.0 kg
formulation (see Bxample 3) compating various {nora Nitrobenzene; 2.7 g |
ganfo metal salts with ferrous sulfate, “This test was 35 Tertlary dodeylamine: L7g '

made for 3 hours at 212° F. Waters Balanoe, ' o
elor s ot - % The additive according to efalm' 1 wharsin the

N—— s o it osage utitized for addition to e {8 111,000 to 1:2000
T ] Py (NG chame 0 "8 The adittive sobordlng to claln 1 Whereln 1
o b ' The ve el to olalm 1 whereln the
- Nkl | kad ) G, s dossge billized for addition to fel Is Abou 1:1600 addie
*. Niake] nitent 0 ggamu. light :;m tive to fuel, '
ettt Sullste | No, 3 (Mugents, brown, — 9, A method for treating fhels for gasotine and disse
- ‘ L engines which comprises adding thereto to each U8,
A vapor plisse corrosion test was made whete vapors 43 gallon an adt el comprising a misture of plesie
wete utilized for 30 minutea at 300° to 500° F. In this  acld end ferrous sulfate in a relationship of ploric asidife
‘case the iron salt showed stight dissoloration wheress  errous sulfate of about 2:1 to about 550:1 in a mixed
‘the other matal salts blackeited with slight pm!ng. Both  solvent of lower slkanol, toluene, and water In & dosage
stalnless steel and copper stiips wers used in this test,  of sbout 111,000 te 112,000 additive to fuel, .
 Yelaime . | 50 10, The method aecording to elabm 9 wheveln the
' % A fuel additive for Internal combustion and diessl.  dossge is ubouit 121600 sdditive to fusi, .
engines consisting of an active Ingrediens formulation 11, The method sccording to olatin 9 whereln the
comprising a mixture of plorie acld and ferrous sulfate  additive {s in atomized form for introduotion Iato the

+ in a velationship of plerio acidiferrous sulfate of about  éngine, L L
211 to ebout 55011 in a mixed solvent of lower alcohiol, 88 The method according to elalm 9 whereln the -

" toluens, and water, | additive atditionslly contains a tinor amount of nitros

2, ‘The sdditiva according to claim 1 whesein the  benzene as asolvent, ! , o
additive Is in atomized form for introduction Into the | 13, ‘The method sccording to olaim 9 whereln the:
engine, ' | , additive additionatly contalus a minor amount of tets

3, The additive cccording to claim 1 which addition. €0 tiary dodeoylamlsie as a solvent,

. aily contains & minor amount of niteobenzene as asole 14, An aclditive for use {n butiker and residual fuels
© vent, , C ' " which has the !‘ollow!nag ingredients per U.S. gallom
& Theadditive according to slalim 1 which additlens  Ferrous sulfute: 486 g o
-ully contatus a minor amount of tertlsty dodecylaming  Pierie Acld: 8-12g '
as & partioulate reducer, - | 6 ‘Toluenes 486 kg _,
8, An additive for direst bulk addition to gosolineand - Isopropanoh 08«12%g
dieso) el containers which compeises in one US, gals Tertiary dodeoylamine: 0.2+1.7 g
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" Isupropanoh 0.8kg -/

s ' W h
L] " -
w_a.,.:.smm n?vm‘n.m J-‘I‘Mw‘““ ;
. 'y . " s .

B T
. 'S ? . .

| 4,145,190 .-

' . . : 9 J ‘ : 10
15, The sdditive sccording to elalin 14 wheraln the . - Tertlary dodeoylamine: 02 g
ingredients have preferesd values per U.S, gallon as Water: Balance, |
Follows: ~ : . " 16, The sdditive according to clala 14 whereln the
Ferrous sulfates 4 g a ; .g::ige Is In the ratio'of 1:1,000 td 1:3,000 additive to

Pleste Actd: 8 g ' "' ¥1.The sdditive aciording to elaim 14 wherst
ot . ) s : 14 wh
Toluenet4 kg . - ' dosage is In the mig o}; ab'gust 3:14300 aﬂdiﬁqem:lx:e

10
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Background

The Environmental Protection Agency receives information about many systéms
which appear to offer potential for emission rvedustion or fuel cconomy im-'
provement compared to conventional angines and vehiclas, EPA's Emisasion
"~ Control Technology Division is interested in evaluating all such systems

bacause of the obvious benefits to the Nation from the identification of
gystems that can reduce emisslons, improve fuel aconomy, or both. EPA mvites
developers of such systems to provide complete technical data on the system's

principle of operation, togsther with available test data on the system:. In

. those cases for which review by BPA tochnical staff suggests that the data
. available shows promise, attempts are made to schedule tests at the EPA Motor
Vehicle Emigsion Laboratory at Ann Arbor, Michigan. The results of all such

tast projects are set forth in a series of Test and Evaluation Reports, of
which this repott is ane‘

In February of 1978 the EPA tested NRG #1, a fuel add:l.tive. developed and
marketed by NRG International, Inc. of Clayville, New York., Contrary to NRG's
claims, the tast results showed, "neither a general increase in fuel economy

nor a decrease in emissions associated with the addition of NRG #1 to tha

fu?és" (1) (Evaluation of NRG #1, A Fuel Additive, TAEB Report 77-19, February
19 ’ : E :

In response to a request from the Federal Trade Commission for more 1n--dapth
information on NRG #1 (now rafarred to as "XRG #1") (2) this new series of
tests was performed,

The conclusions deawn frum the EPA avaluation tests are necessarily of limited
applicability., A complete avaluation of the effectiveness of an emission .

control system in achieving performance improvements on the many different
types of vehicles that are in actual use requires a much larger sample of test
vahieles than is aconomically feasible in the evaluation test projects cone
ductad by EPA, For promising systems it 1le necessary that more extensive test
programs be carried out.

The conclusions from the EPA avaluation test caﬁ be cofiaidared to ba‘quantia

tively valid only for the specific test cays used; however, it is reagonable
- to extrapolate the results from the EPA test to other typas of vehiclas in a

directional manney, l.d., to suggest that similar rasults are likely to bha
achieved on other types of vehiclas. .

Summary of Findings

There was no significant chadge in emlssions o fuel eudnomy through the use
of RG /1 for the group of vehiclus tested,

For individual vehieles, the Citation showed a 2% fuel eaonomy inproverent on
the PIP and 4% fuel econofiy improvemant on the HERT, Thete was no significant
:lggreasg or dacrease in. fuel econony for the Dart and Fa:lmont for either the
F oy HFET,

.o
Lot

% Numbers -4n parentﬁhsi.s degignate refevaences at the end of this report.

i
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Description.

(formerly NRG International) of Clayville, New York.

KRG 1 ‘s recommended by the manufacturer for use "with all grades of gaéa;ina
and diesel fuel used in internal combuztion engines.” It is mixed direetly
with” fuel in the vehicle's tank in a ratio of 1:1600 (0.08 £1. oz. additive

per gallon fuel). The following banefits are claimed by the manufacturer whan

the additive is used in an automotive gasoline angine (3):

= Increased fual economy of 10-25%,

-~ Decraased exhaust emissions,

-« Increased engine powet. ,
= Decrdased starting time in cold weather,
- Dacreased dieseling tendency,

- Decreased ecarbon buildup inside engine.

The manufacturer claims these banafits occur over a period of time of con=-
tinued usage. That is, there are some immedfate benefits from usage of the

XRG #1 is a fuel additive developed and marketed by ZR3 International, Inc., -

fuel additive but full benefits are obtainad only aftes several tankfuls of.

the XRG #1 additive doped fuel. In addition, to Tatain these beneffts, XRG #1
sage must be continued, ‘

Test Vehicle Deseription

The three test vehicles used in this study wera:

A 1980 Chevrolet Citation equipped with a 2,8 litre V=6 engine and an

automatic transmission. This vehicle used EOR, an oxidation catalyst, .

and pulsating air injection for emission eontrel.

A 1975 Dodge Dart equipped with a 225 wubic inch inline G=cylinder engine

- and an automatic transmission. This vehicle was calibrated to meat the
1973 California emigsion standards, This vehicle used asn air puup, ECR,
and an oxidation catalyst for emission contrel,

A 1979 Ford Palrmont equipped with a 140 cubie inch iniine 4d-cylinder
engine and automatic tramsmission., This vehicle used an oxidation eatae
lyst for etnission dontrol,

A complete deseription of these vehicles is given in the test vehicle
desctiption in Appendix A, | , g

Test Proceduse

Exhaust emission tests were conducted dcoording to the 1977 Federal Test
Provedure (FIP) daseribed in the Federal Registar of June 28, 1977, and the
EPA Highway Fuel Economy Test (HFET), describded in the Federal Reglster of
Septenber 10, 1978. The vehicles wara not tested for avaporative emissions,
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Prior to baseline testing, each vehicle was glven a specification check and
ingpection. The ignition timing, idle speed, and fast {dle speed ware checked
for agreement with the manufacturer's specifications given on the Vehicle

Emission Control Information label affixed to the engine compartment. Each -

vehicle met its manufacturer's spucifications and thaerefore ne adjustments
ware raquired. :

The vehieies ware inspacted for engine vacuum leaks, proper conuection‘of’
vacuum hoses, functioning PCY valve, oil and water levels, and general condi=

tion of engine compartment. Each vehicle was in satisfactory condition when
initdally inspected,

Because the manufacturer's claims for XRG #1 additive ineluded both immediate
and long term benefits (3) the test program included testing both immediately
after initial additive usage and after<mileage accumulation with the additiva,
Each vehicle was tested in three differant conditions:

1, Baseline = as raceivad, '

2, With XRG # (vehicle fuel tank drained, refueled with additive. doped
fuel and prepped before this test).

3. Aftar 500 miles with ¥RG #1,

At each test condition duplicate FIP and HFET tests ware conducted. The
aceumulation of 500 miles using fuel with XRG #1 consisted of sequencas of 10
HFET driving cycles and one bLA=4 (the basic FTP eyele) driving eyele. The
relatively high average speed of the HFET (48 mph) was expected to minimize
the amount of time to achieve those additive benefits thae are based on vehis

cle mileage accumulation, Milaage acoumulation was accomplished on a dyna= .

ftomaetar,

1n addition, one vehicle, that was used in later test programs, recaived
basaline tests after the 500 mile XRG #1 tests.

All testing was performed using the same gasoline bateh., ‘fwo barrels of the
gasoline batch were doped with the %RG #1 at the manufacturer's prascribed
doseage of 1600 parts gasoline to vne part %R M. ‘This KRG #1 déped gasoline
wag used for all XRG #1 tests and mileage accumulation.

Diseussion of Rasults

Ceneral Data Analysis

The objaeative of tﬁie test program was to determine if there was a significant
beneficial change in vehicle emissions, fuel econony, or performance through
the use of the Puel additive RRC #1, |

The results of these tests are summardzed in Tables % and II. Results of
individual tests are given in Tables V through X in Appendix B, The vasults

of the statietical analysis and actual changes between eonfigurations ava
shown in Tables LI and LV,

L .
!
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Table I

Average Vehicle FTP Emissions
graus par mile

Tast Condition Ho co co, NOx MPG

- . . . - - [
IR S e =t gy *

= Chevrolat Citation = FIP _
= Baseline .35 1.03 450 1.55 19.5
g;»= XRG #1 .32 2,03 449 1.62 19.6
_ | Dodge Dart = FTP
- Baseline 63 7.90 568 .81 15.3
S XRG M1 65 . B.64 583 1.72 14.8
LRG #1 @ 500 miles 48 6,93 563 1.85 15.4
Foxd Fairmont =~ FTP
Basaline : a76 8.40 400 1.83 21.3
XRG M W71 8.57 402 1.83 21.2 _
XRG #1 @ 500 miles W74 7.74 404 1.85 al,2 ‘
Tabla II
Average Vehicle HFET Emtssions
grams per mile
Tast Condition HC co '002 NOx MPG
Chevrolet Cltation = NEET
Baseline 07 .02 313 1,29 28,4
XRG #1 : 06 .00 310 1.28 28.6
RRG #1 @ 500 mileg 07 »00 300 1.47 29.5
' Dodga Dart « HFET
. Basalina 08 ' 15 368 2.58 24,1
KRG M ‘ 04 o1l 374 2,17 23.7
Baseline 15 .63 317 2.48 27,9
* KRG /11 @ 500 milaes 14 58 313 2,35 28.2
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‘Table YII

FIP Changa From Baseline Due to XRG #1 Fuel
Expressed in % at Minimum Stated Confidence Level#

o
]

E

L

Test Condition HC ' co NOx we
chvroiet'Cit;;ign_uFTP' |
‘xaécg‘?i“" 1 at 500 miles AT wly Gk 4% 93% C.L. 2% 99% CuL., |
Dodpe Dart -« FIP - |
ARG #1 at 500 miles - =24%wshw =122 %%k 20k , Yl
‘Ford Fairmont = FTP ! o - )
XRC #1 at 500 miles S H AL ~8% 94% C.L.  1R%%4% 0%
Combined Effect = All Vehicles |
XRG 31 at 500 miles kR Yeske e e
Table IV

HFET Change From Baseliné'nua to XRG #1 Fuel
Expressed in % Change at Minimum Confidence Lavel¥ S

Tast Condition HC | co ROz MPG

Cheveolat Citation = HFET
XRG /1 at 500 milas i - . 14% 99% C.L. 5% 99% C.L.

Dodge Dagt = HFET
ARG #1 at 500 miles e | e =7 R ARk

Ford Fairmont = HFET ’
RG at 500 miles aas o § Yeiesk L2k %k

v st e L ok sl st

Combined Effect = All Vehleles | :
XRG /1 at 500 miles . @nacs s L L]
* Confidence level from statistical "t" test procedure and direction of changa.
+ Culiy «» Confidance Lavel
4 dndicutes ineransey = indicate decrease.

### indicates change not significant at 90% confidence lavel. That there 18 no
significant change.

Notet 'The confidence level should tiot ba confused with changes of absolute values
but are an indication of the statistical significance of the changes in the values
given in Tables I and Li,

Note: The confidence level was hot caleulated for the initlal XRG #1 testa.

Note: Percent change not calaulated tor HC and G0 emisslons for HFET, Ses text.
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From an initial review of the data given in Tables IXI and IV, it may appear

¥

that use of XRG #1 did cause some small changes in individual vehicle emis-

sions or fuel aconomy. Howevaer, in order to determine whether the apparent
differences ware statistically significant, a significance test, such as a "
test must be performed. This technique analyzes the difference dues to the
subject variable in ralation to test to test variability to determine if the
difference 18 real or is due to tasting variability. The resultant signi-
ficance determinations are stated in terms of the ninimum percent confidence
lavel that can be ascribed to the observed difference,

The "t" test technique allows the determination of the effect of one variable
(use of XRG #1 additive) on a vehicle. The "t" test is also able to indicata
how raepresentative the effect of the variable is for a group of vehisles. The
rasultant laevels of significance are stated in terms of percents. This con=
fidence level indicatas the probability of assigning differences to the vapri-
able (use of XRGC #1 additive) being analyzed., With a tast program of the size
performed, changes with confidence levels below 90% are not sigaificant.

EFFECT OF XRG #1
Federal Test Procedure

The uge of XRG #1 did not significantly affect the HC emissions for tha
Citation, Dart or Fairmont.

The use of XRU #1 caused mixed effects on CO emissions. There was no sigai=
ficant change in the Citation's or Dart's CO emissions. The Fairmont's emis-
sions decreased 8%. (at the 94% confidence level).

The use of RRG #1 caused mived affects on NOx emissions, The Citation's NOx
emissions increased 4% at the 93% confidence lavel, ZXRG #1 did not signifie
cantly affect the NOx emissions on the Dart or Falrmont.

The use of KRG #1 did not significantly affect the fuel economy of the Dart or
Fairmont. (The Citation's fuel ecconomy showed a slight itmprovement, 2% (at
99% confidence level).

When the PP results were analyzad to determine the effedts of XRG #1 on the

group of vehiales, the analysis showed that the use of XRG #1 did not signifi~ .

cantly affact either HC, CO and NOx emissions or fuel economy.
Highway Fuel Economy Test

The HC and €O emissions for all three vehiclas were quite low both with and
without use of the additive, HC and 00 emissions are usually very low for
nost vehicles on the HFET. Thus, aven a very small change such as .01 grams
pat file could appear as a 5% to 30% raelative changa. Therefore, since the
rasults were low and similar, there was no significant change 4u HC or CO
emdosions caused by the use of RRG f1.

The use of XRG 1 caused mixed rasults on NOx emissions, The Oitation's NOx

euissions 4incrveased 14% at the 99% oconfidence level, The Daxt's and

Faigmont's NOx emissions were not significantly affected.

P T LI T
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The use of XRG #1 did not significantly affect the fuel economy of the Dart or

. Fairmont, The Citation's fuel economy showed a slight lumprovement, 4% at the

99% confidence leval,

The analysis of the HFET results to determine the effects of XRG {1 on the
proup of vehicles ghowed that the use of RRC #1 did not significantly affect
either HC, CO0 and NOx emissions or fuel economy. -

Discussion of Additive Components and Their Effects

Avcording to the manufacturer, XRG #1 is composed mostly of isopropol alechol
and toluene., It also contains a swmall amount of faerrous sulphate, nitro
benzene and water (4). An exact chemical breakdown was not given.

Toluene is a normal component of gasoline. Unleadad gasoline is reported to
presently contain 10 to 15% toluene and leaded pasoline 5 to 10% toluene (3).

Premium leaded fuel is 6% toluene., Individual gasoline fuel samples have had

up to 457 toluene.

Conclusions

Although a few individual tests indicated slight improvements in emissions ox
fuel econdmy through tha use of XRG #1, several tests indicated small eémission
or fuel cconomy penalties. A significaut but small improvement in fuel econ-
oty was noted on one vehicla for the FIP and HFET. However, for the group of
vehicles, XRG#1 showed no significant effect on vehicle emissions or fuel
aconomy. o )
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Refarances D | -

Evaluation of NRG #1, a Puel Additive., TAEB "i‘eehﬁ:i,eal‘ Report 77«19,
February 1978, - : : .

Telephone conversation between Mr, F. Peter Hutchias, Projéct ‘Hanager,‘
EPA and Mr. Brian Boshaet, engineer, XRG Iaternational Inec., ofi August 8,
1979. :

NRG Fuel Additive, product information brochure (Note RRG = NRG).

Letter dated September 16, 1977 from Mr. Brian F. Boshart, NRG Inter-
national to Mz. Craig Harvey, EPA. Subject, NRG contents and previous
test program schedula.

Talephone conversation between Mr, F, Petar Hutchins, EPA and Mr. William
Mayer, Gulf Rasearch and Development, on September 4, 1979, Subject,
toluene in gasolines.
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C b
vAﬁéendix A ) |
TEST VEHYCLE DESCRIPTION S D

Chassis wodel year/make = 1980 Chavralet-Citatioﬁ
Vehicle ID = 1X117AW150868

Eﬁgina

type « s ¢+ s o &
bore % stroks .
displacement ., .
cotipression ratio
maximun power at
fuel metering .
fuel requirement

V=6, 4=Cycle -

89 % 76 tm/3.50 % 2.99 in,

2800 ce/170.9 CID :

8.5 to 1

115 hp/85.8 ky

2 Ventupri Carburator

unleaded, tested with Indolene
HO unlaaded

L N )
[ I
[ S ]
]

- » & = ® o =
- o & o » e =
- e s s s
* « o & 8 s =
" & o o v - @
.- o o * * e
- o ® & & & =

‘- & B W o - w
- o & ® o = @
* o ® = = & »

YIANL: (PR ey A
N Flr et o AL
R Ay R A T e R T

Prive Train

transmission type d=gpeed automatic
final dedve ratdo & o v 4 6 v 0 0 e 0‘2053

-
-
-
>
-
-
[ ]
[ ]
-
-
-

Chassis

4 door sedan

P185/80R13 |
2903 1b/1318 kg. .
3000 lbn )

5

type « + 2 2 4 s
“tive slza . .
curb weight . .

* & & @

U inertia weight .
o passenger capacity

iy Emigsion Control Syatem

-é?' bagdo type « & 4 6 o 6 bbb e s e ggédatiﬁﬂ catalyst
. ‘
i t ' Pulgating air tnjection

]
]
[}
]
L]

- o o o »
L J - L - L J
- .- = - >
- o o r »
- o o " =
- & & o »
* = = - .
- * o = »
* * & o =
- s = ® »

Vehicle Odometer Mileape

AT . 6730 miles at sturt of test
il prograt

4 o 7480 miles at end of test
k- . program

- s -
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TEST VEHICLE DESCRIPTION

. }
E W mr . Ry .
M S e e S S e I e P
. . -

i% Chassis model year/make = 1975 Dodge Dart
. Emission control system < Aix Pump, Catalyst EGR
Vehicle 1.0, - LE41C5B290359 ¥
Engine 1
}élﬁi; T T S R A R I A Inline 6g 4ﬂéyc1e . ;
fg bore £ Stroke & &« & & o s 4 ¢ 0 a2 e s 3.40 X 4,125 in. ‘ i
hi displacémEﬂt 85 8 B & B B & B 5 8 8 b 225 CID/3687 gce . E
Jﬁ. Gﬂmpfﬁasibﬂ e - 3 A+ S S Y S S S S T B 8.411 - E
E fual mateedng o o o 0 s s e s 0 0o os e ] Venturi, carburetor 4
- fusl requirement o « o o« o o o & o o o o Unleaded, tested with Indolene 9
. HO unleaded . 4
%ﬁ Drive Train | §
g: tfaﬂsmiSBiOﬂ 144 B A A 3“5peeﬂ automatie i
J ' final drive ratdd o 4 6 v 0 s b s s s 2.75 .
%;' : Chassis 4
:ﬁ 13- - I T N RO I 4 door saedan : i'
_if tdve sd2é + o 0 2 v 6 a8 e . s s+ D78 X 14 . . A
3 : inartia WEight PO T S TR T T T S S S N S 3500 1b, . : ;‘
S I pagsanger capacdty o v v 4 s b8 s s s 6 ?
Emission Control Bystum | %;

basie EYPE o o 4 4 b 63 s b e e b 41y pumnp
.~ oxidation catalyst

EGR
calibrated te 1975 ' 1
California standards :

Vahicle Odomutey Mileage E

. o 20635 miles at start of test '
:  program , 4

21950 miles at end of tast k.
progran 3

S¥mLepees o




Eﬁgine

tYPE ¢ & 4 2 4 4 s
bore % stroke . ,
displacement ., . .
compression ratio
maximum powey . .
fuel metering . .
fuel requirement .,

Bxive Train

transmission type
final drive ratio

Chassis

type « v 4 v 0
tire gise . .
curh welght v s
inertia weight ,
passenger capacity

- » - -

o B L
T T

TEST VEHICLE DESCRIPTION

Chassis model year/make - 1979 Ford Fairmont

Vehiele I.D. DX92¥175689

f
i3

Inline 4, 4-gycle

3.80 X 3,10 in./96.5 X 78.7 mn,

140 CID/2.3 1

9.011

92 hp/68.6 k W

2 Venturi, carburetor

unleadad, tested with Indolene
HO unleaded .

- - -» - - - -
- - - - - - -
[ 4 - - [ ] - - -
- - L L L J L -
- L] - - o & -
- o " = o 9 /-A- o
- - - L - - ;‘
> & & & & & m
- L [ ] L J - -« -
- - - - - - -

3-gpeed automatic
& & & & 3 3 s 8 8 1‘3108 ’

-
-
L J
-
-
-
-
-
-
[ 4
-

4 door sedan

b e BR7BX 14

O T R T T ST S S 2800 1b/1270 kg'
o5 s s & & & s a s o 3000 1b,.
NEEEEEEEEEE

Emissicn Control Systam

basic type + + o+ »

" ¢ e s 6 4 0 s s s+ Oxidation catalyst

Veliicle Odometer Mileage

10890 miles at start of test
program .

11525 milas at end of test
proOgY am
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f Table V
Chevrolet Citation PIP Emissions
grams, par mile
Tust Condition test # . HC  CO co,  Mox  mro
Bagéliuu | 79-9919 +39 2.29 452 1.54 19.4
‘ Baseliﬂa 79=9921 + 32 1;66 450 1.56 19.5
Basuline 79-9923 «33 - 1.73 450 1.56 19.5
Baseline 79=9925 34 2,03 449 1,52 19,6
"XRG (14 miles) 79-9927 +32 2,23 450 1,60 S 1945
KRG (55 miles) 79=9929 31 ‘1483 447 1.63 19.7
XRG (524 miles) 79-9931 35 1.87 441 1.97 19.9
LRG (552 miles) 7940978 32 1,91 440 1.65 20.0
KRG (591 miles) 79=9980 32 1,80 439 1,62 20,0
Table VI
Dodge Dart FIP Emissions
gramg pey mile
'Pest Condition ‘Test # Ho co co, NOx MPG |
Basaling 79=8778 .83 9.94 579 1,60 14.9
Busaline o 79-9781 W79 8,58 591 1,52 14,6
Baseline (769 miles) 80~0246 38 6,06 547 1.99 13.9
Baseline (1192 milas) 80-0735 50 7.0 553 2,11 1547
XRa (8 miles) G-1% 799782 W46 7.00 583 1.72 14,0 we
NRG (42 miles) §eid 79=9784 84 10.27 /583 1.71 14.7
XRO (521 miles) 79=9786 49 6,68 566 1.89 15.3
RRG (554 miles) 79-9788 Y 7,12 . 562 1.78 15.4
KRG (595 miles) 790986 47 6.99 561 1.87 15.5 .
Table VIL
ford Fairmont FTP Emissions
grams per mile
Test Condition Tast # HG GO GOh NOx MPG
Basalina i 79-9909 076 8029 | 400 1.83 21.9
Bugelina 79=9911 76 8.50 400 1.82 21,3
R (5 miles) 799913 W72 8,58 403 1.83 21.2
$RO (52 milus) 79«9915 270 8.56 400 1.83 21.3
KRG (509 miles; 799917 W74 7.88 403 1N 21.2
XRG (540 miles 79=0984 74 7:59 404 1.?9 21,2

—E*&M.&Aﬁ,fe j_ai‘_i.ﬁm m‘mﬁ_m T "
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Chevrolet Citation HFET Emissione | o
o grams per mile : .
Tust Condition Tast .# He co ~ ¢o, - Nox - MPG ]
Baseline 79+9920 07 00 311 1,20 .-28,5
e | Baseline ' 79-9922 07 .05 316 1.5 - 28.0 .
Bageline |  79-0924 07 .01 N3 126 983 .
e Bageline 79-9926 07 .01 310 1.37 . 28.6
XRC (24 miles) 799928 .06 .00 309 1,27 . 38,7
XRG (66 miles) 79-9930 06 .00 310 1.22 28,6
%RG (536 miles) 799932 07 .00 300 147 2044
XRG (568 miles) 799979 Y 00 - 299 L.44 29,6
- XRG (608 miles) 79<9981 07 00 259 1.50 29.6
%; _ Dodgé Dart HFET Emissions
. i grams pet mile .
Test Condition Test # e co 0,  Nox ' tpo
Basaline 799779 .05 00 379 2,02 23.4
k- Baseline (781 miles) 80=0316 \ 05 19 356 2.79 24,9
- Baseline (1228 miles) 80«0734 \ .06 22 362 3.48 24.5
. ZRC (19 miles) 79«9783 L 04 I ¥ 376 2,07 23.6
E XRG (53 miles) 790785 . .04 09 372 2,27 23.8
RO (532 miles) 799787 W04 .06 164 2,40 24,4
»%{ XRG (565 miles) 79~9789 05 +09 365 2,34 24.3
| YRO (606 miles) 799987 +04 14 364 2,48 24,4
%_: ‘ ~ ‘Table X ' ‘.5 “
Pord Pairmont HFET Emissions
% grams per mile | ;
B | ' Test Condtion Test f He co €0,  Nox MG 14
) Haseline 799910 14 1485 316 2,50 28,0 18
Baseline 7945912 A5 W 37 248 . 22,8
. RRG (24 miles) 7949914 A4 .68 320 244 296 "I
%R0 (63 miles) 7949916 14 67 A A8 2
| RHG (520 miles) 7949918 13 87 32 291 98,9 3
%RG (351 miles) 7949985 PEUREEEN . D TSR N C R T '
i, 9 U4, GOVENNMENT PRINTING ORRICE: 1080« 831a110/0224 | -
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The Environmental Protection Agency receives informaticn about many
systems which appear to offer potential for emission reduction or fuel
économy Improvement compared to conventional engines and vehicles. ,
EPA's Emission Control Technology Division is interested in evaluating
all such systems, because of tha obvious banefits to the Nation from the
identification of systems that can paduce emigsions, improve fuel economy,
s both. 'EPA fnvites developers of such systems to provide complete o
technical data on the system's prinaiple of operation, together with
available test data on the system. Ia tlose cases for which review by
EPA technical staff suggests that the data available show promise,
attempts are made to schedule tests at the EPA Motor Vehicla Emission
Laburatory at Ann Avbor, Michigan. The results of all such teat pro=
jects are set forth in'a series of Technology Assessment aud Evaluation
Raports, of which this report is ona, ’

" NRG #1 is a fuel additive deveiaped and markahé&'by NRG Iﬁeernatiaﬁal'
‘Ine. of Clayville, New York. A reprasentative of NRG supplied EPA with

results of taests conductad by Scott Eavironmental Technology, Inc. which
showad that usa of the additive resulted in increased fuel aconomy as
vall as significaut reductions in HGC and CO emissions. On the basis of
this data, EPA dacided to conduct confirmatory tests.

The conclusions dravn from the EPA evaluation tests are necessarily of
limited applicability, A complete avaludtion of the aeffectiiveness of an
emission control system in achieving performance improvements on the
many diffevent types of vehicles that are in actual use requires a muech
larger sample of test vehicles than 18 aconomically feasible im the
evaluation test projects conducted by EPA. For promising systems it is

hecessary that more extensive test programs be carried out.

The conclusions £om the EPA evaluation test éan be considewed to be
quantitatively valid only for the speeific test car usad; howaver, it is
reasonable to extrapolata the results fvom the EPA tast to othey types
of vehicles in a directional manner, f.e., to suggest that similae
results are likely to be achieved on other types of vehielas.,

Degapipeion ~

NRG {1 15 rovommended by the manufactuver for use with all grades of
gasoline and diesel fual used iu intarnal combustion engines. It is
mixed divestly with fuel in the vehiele's tank in a watdo of 1:1600

(0.08 £1. o2, additive per gallon fuel), fThe following benefits are

. alaimed By the manufactuver wheh the additive is used in an automotive

gasolive engines

‘|t
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=Increased fual ecoﬁamy‘af'IOazsk
=Pacreased exhausa‘émissions‘

- =Increased engine powar - _
~Decreased starting time in cdi&¥&aétﬁé#ﬁ - o ?“‘
~Decreased diesaling tendemey S ‘ : | ?;/

. <Dacreased carbon bu&lduﬁlins@de-aﬁginé .

. Test Procedure | g ‘
Exhsust amission tests wera coniducted according to the 1977 Federal Tast ‘3
Procedure (FIP), degscribed in the Federal Register of June 28, 1977, - 'y
and the EPA Highway Fuel Econowmy Tast (HFETY, described in the Fedeyal C e
Register of September 10, 1976, S8teady stats and Federal Shoxt Cyele
tests ware also conducted. Evaporative emissions ware not tested.
Prior to basaline testing the vehicla, deseribed in Table l, wvas tuned 

to Chevrolet's specifications for ipnition timing, idle spaed, and spark ¢
plug gap. One spark plug was found teo be fouled with oil, so it was

éﬁ o raplaced. Compression in all cylinders was also checked and found to ba 3
b within spesification., To precondition tha vehicle, it was deiven on the |
. dyno for two cysles of the Urban Dynamomater Driving Schadule (UDDS), SRR :
b one HFET cycle, and another UDDS cycle. : "
| ' )
3 The vehicle was tested in thres differsnt conditions: .
- ' "1)  Baseline
‘. 2) With NRG M1
. 3)  After 500 miles with NRG #1 |
§§' At each test conditicn duplisate tests of each type (FIP, HFET, Steady E
b States, Federal Shovt Cysle) ware conducted. The aceumulation of 500 3
ol ‘miles was made up of 400 miles AMA durability on a test track and 100 g
B miles of highway dedving to and fxom the test teack, |
'%- ' Test Resulty ﬁ;
; ' i o 7 -
k. Table 2 gives a cotparison between average results of bagselina (before b
i addition of NRG #1) and final (afver 500 miles with NRG #1) test condi- -
- - tions. In general, emission levels remained the same or increased with -
i | NRG #1 i the fuel. In particular, use of the additive vesulted in the -
-g; - folluwingt L o | 5
! o
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- Increased NOx emissions dn all test procedures “f L
«  Reduced HC emissions (approwimately 15%) for steady skate tasts at
40 and 50 mph ' L o S

)

_"W
S -\._..-‘-l

BT

- Increased HC emlgsions for 41l othar test prucedureé h

e e

«  Increased CO0 emissions (approximataly 23%) for the FIP
=  Decreased CO emissions (L00%) for the Federal Short Cyale
- M maaQﬁxable change in CO emissfons for other tests =

€0 emissions fér HFET and steady state teaﬁé_waré less ehan.o.lugrnmlmila.‘
This is due to the effectiveness of tha catalyeie convertaer once it is
warmed_up. ‘ . :

Changes in average fuel economy were small. Most tests showed a dacrease | -
in fuel economy with NRG #1 in tha fual, but the WFET, 40 tiph, aund , ‘ g
50 mph tests showed slight (less than 3%) incresases is fuel economy twith

the additive., - ‘ : -

Conclusions

Although a few EPA tests of NRG #1 showad slight uuproveﬁants in éicher: ?:25
fuel economy ox emissions, the majority of tests indicated that use of . | P

the additive decreased fuel economy while increasing emissions. This | ;f .
leads to the conclusion that there is neither a general increase in fuel - hd
econonmy nor a decrease in emissions associated with the addition of -
: NRC #1 to the fuel, : | X
j 3
k.
¢
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Table 1 S
TEST VEHICLE DESCRIPTION : €" l:
Chassis model year/make - 1975 Chevrolet Nova o
Emission control system - EGR, Catalyse, Aiy Injection
(California calibration) -
Engine
= EYPE o ¢ o o o ¢ & o s &« 5 6 8 8 » V“Sy OHV
= “bore x stroke ., . ., . o o s o s o 4,00 2 3,48 in. (10106 % 88.4 mm)
diﬁplﬂ@ﬁﬂgﬂﬁ ® & & & 5 & 4 8 » & @ 350 cti. in. (5735 GG)
| compression ratio . . . 4 s s o0 3.0 .
2 maximum power @ ¥pm . . . . « » & 200 hp @ 5200 rpn (150 kW) |
féi fuel metevring . . o 2 T T S N S Carburator, 4V
= fuel vequirement . .« . & & 2 « » Untleaded regular, tasted wich Indolene HO
E}; o o unleaded 100 octane Y
& Dedve Teain . - N . _ 1 o
;j transmission type . « + ¢ s o+ s 4 Auuomatic 3=speed

fiﬂﬂl dfiVé ratio .+ + . & e s ¢ o 3.08

e NS
ERRE:
.

e - Ghaaaié
EVPR 4 5 o 5 v 5 5 3 5 ¢ 8 0 a s Sedan, 2 door Lo ' :
tive sd2e . o ¢ v ¢ & ¢ 4o 0 s ¢ o BR78 % 14 . , ‘ﬁ}.
surb wefght ., . . v « & & 4 o ¢ » 3585 1b, (1626 kz) | . g
inevtia wadghtt o « v s 5 4 « & & o 4000 1b. ' e B .5 , i’
passenger capacity + ¢ o « ¢ s ¢ & 8% o R, |

Enisaion contrgl System ‘
‘basic type , ; . -.o " s ; T T T EGR.‘Gatalyat. Alr Injecaion
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Table 2
camparisun of Baséline and F:t.nal Tasts Averages
- ™
Tast 500 Milas . ,
Procedura | R B_asel:tne Hith Additive % Change
FIp HC (@/wi) .62 W81 + 3
* 00 (g/mi) b8 5.9 4 23
NOx (g/mi) 1.86 2,01 + . 8.1
F.E. (ﬁpﬂ) 12&7 12,5 - 1.6
HFET HC .13 | 14 + 77
COo . 060 060 0.0 b
NOx 2.69 2.94 ' + 9,3
?cEn : . 1703 1?57 ' o+ 203
Steady State : (] , o135 ' 24 4+ 60
NOx «30 32 + 6.7
FoEn 20.2 o 1502 = 20
30 tiph e 409 R 423
o 0.0 0.0 - 0.0 - .
NOze A2 Ny 4 12 '
FtEO . 1908 1903 - 2:5
40 uph HC. .08 . W07 - 13
o 0.0 0.0 , 0.0
NOx - .88 87 + 10
F.E, 19.7 19.8 4+ 0.5
50 mph He A1 09 - 18
- co 0.0 0.0 0.0
NOx | 1.74 2,08 v 20
F.B 18,7 9.1 + 2.1
Idle Neutxal - HG (g/he)  1.31 4,02 4207
co (3/11?) 0.0 0.0 0.0
Mox (g/hr).  2.39 3.3 0 44
F.E, (Bﬂllhf) o 10 86 i - 16
Ydle Drive  HG (g/hr) 54 1.08 4100 |
€0 (g/he) 0.0 0.1 infinite
¥.B. (gal/hy) 79 | .85 ‘w78
Pederal He (g/ui) V1 .29 +38
Short Cyale €0 (g/mi) 0.2 0.0 =100
NOx (B,ﬁli) 93 , 1.26 + 38
F.E. (fﬂPB) 14.9 14.9 0.0
[}




Tast

78-5955
78=5960

785056
78~5061.

78=5957

78-5062

783038
785963

78-5958
78=5963

785950
 78=5964

785059
78-3964

78=5958
78-5963

78=5959
76-5964

. . - N
P . i .
. e T N VENE SO, A

L
N N S

e T i g e e - -

. 40 s s 4 p *
~ Table 3 | { |
| Baseline Tests e o - -
"o €O NOx Fuel Economy
Tast {gram/mi) {gram/mi) (gram /i) gmigg_a;}
. Bag 1 1,63 23.8 2.53 12.0
Bag 2 .27 0.0 1.23 12,2
Bag 3 .56 0.7 2,46 14,3
: PP .63 5.1 1.84 12.7 ;
Bag 1 1,66 20.6 2.64 12.1 :
] T 4.5 1.88 - 12.8 :
HYET 13 0.0 2,82 17,0 :
HFET 13 0.0 2,56 17.6
Fed, Short ,22 0.2 0.74 14,9 -
Cyales «20 0.1 1.07 14.9 . ;
Steady States _ o |
20 mph 19 0.0 o 1 20.8 ) ;
20 W10 0.0 25 19.6 ﬁ
30 .09 0.0 A8 10.4 o |
30 .08 0.0 .39 20.1 1
40 W11 0.0 .82 19,7 :
40 .08 0.0 .03 19.6 ;
50 W11 0.0 1,78 18.9 é
50 .10 0.0 1.70 18.5 :
(gram/he)  (gram/he)  (gram/hy) (gal/he)
idle 1.66 0.0 2.14 0.50 ;
~ Neutral N: 1) 0.0 2.64. 0.89 I b
Idle 1.08 0.0 3000 0.81
Dedive 00 00 0.0 2. 88 0. 76
j '



78-6367

78~6328
78-6394

78-6331
78-6331
78=6327
786333

78-6327
78-6332

78=6326
78-6395

'78=-6326

186332

78-6327
786333

786333
786395

Bag 1
Bag 2

"Bag 3

FIP

Bag 1
Bag 2
Bag 3
FTP

HFET
HFET

1.70
27
.28
57

1.58
+29
'35

23.8
0.1
0.4
5.0

19.9

. 0.0

57

W13
13

Fed. Short .19

Cycles

«20

Steady S€ates

20 oiph
20

30
30

40
40

50
30

Idle

Neutral

Idle
Drive

17
o2L

.08
.08

»13
07
18
13

(gram/he)

2.28
2.88

1.56 .

1.29

(Bram/te)

0.0
5.6

22,9
0.0

e Sy e e R BT e w1 R Yoy e

R I T TR, SN Ay

2,71

T 1438

2,60
1,92

- 2.78

1.25
2.38
1.87

W “e' Lk - il ' sag e ,'=\ _ "-f‘;r - “: .- 4
e '
Tabla 4
Tests With NRC J1 Added o
HO o  NO®X  Fuel Economy
Test # Tagt (gram/mi) (gram/ui) gggam[miz. md/gal)

12.1
12.2
14.1
12.6

12.3
12.3
14.5
12.8

3,17 16.9
2,96 17.0
L.16 16.1
1.18 . 15.8
+29 19.5
.28 21.3
+45 19.4
+43 19.8
+85 19.5
91 20.5
1.64 17,6
1.89 18.2
(gram/hr) (gal/hr)
4.80 +86
2.88 W75
3.36 72
3.19 W75




Tast #
78-6379

78<6374

78+6378

786373

78-6375

78-6370

78+6372
186377

18=6371
186376

786371

78-6376

78<637),
78-6376

78=6372
786377

786372
786377

Tabla 5

Teats Aftar 500 Miles With NRGl #1

96

e i - - * e

B2 A it b e g b b b et T £ e -—'-_‘.“‘-H"’—"'-

irmr

HC co NOx
Test (gram/ol)  (gran/wl)  (gram/mi)
Bag 1 2,19 22,8 2.89
. Bag 2 |33 0.1 1.30
Bag 3 +32 0.3 2.61
FTP Y 2 5.8 1.98
Bag 1 ~ 2,82 28.2 2,82
Bag 2 , 42 0.1 1.34
Bag 3 +38 0.4 2.73
FIP +90 6.0 2,03
HFET 13 0.0 2.94
HFET 14 0.0 2.94
F&da Bhort .25 0.0 1.25
Cyclas 32 0.0 L.26
Steady States
20 uiph 032 0.0 +39
20 : 15 0.0 - +25
30 NS 0.0 48
30 . 10 0.0 o45
40 .07 0.0 - 99
40 07 0.0 N +94
50 .09 0.0 . 2,12
50 ‘ 509 000 ' 20_04.
| (gran/tr) (sraﬁlh?) . {gran/he)
Idle 4,56 0.0 3412
Nﬂuﬂral . 3.48 0. 0, ‘ 3.60
Idle 1,20 0.0 3,00
Prive 0.1 3,12

]

Fuel Econcmy

§m1£5311 o

12,0
12,1
14.3
12.6

119
11.8
13.9
12,3

17.7
17.6

4.8 '
14.9
12.2
20.1 .

19.2
19.4

19.7
19.9'

19.0
19.1

(gal/he)

86
+86

85
85
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AUTOMOTIVE ENVIRONMENTAL SYSTEKSS, ING

: ]
- INTRODULTYION

-The tesbing desoribed in this report was oonduoted in accordance with United
- States Ervironmental Protection Agenoy procedures and requiraments. The
tests performed were the Fedaral Test Procedure (FIP) and the Highway Fuel -
Economy Test (HFET). Three vehioles redcsived FTP and HFET testing with
catalytie converters removed and with and without XRU additive ocombined with
commersial unleaded fuel. Replicate FTP and HFET tests were performed to
check data repeatability. . | K

The basb'fléeh consisted of the following vehiuleéz

o . Odometer  Odometer |
. Yehicle Year Make/Model = Baseline W/Additive Fuel Tank Engine

CX0051 1979 Chev Monte Carlo 22766 2387 18,1 305 V-8
CX0052 * 1979 Ford LID 15684 L7424 9.0 302v-8 .. |
CX0053 1979 Buick Regal 18206 19932 18.1 23 V-6

All three vehioles were obtained from a rental agenoy.
VEH:CLEWPRBPARATEON |
Each vehicle received the follewing preparation stepss

1. Flow meter inatéllatzon (FloSoan Mode)l 606). Vehicle CXOD52 uas
equipped with a new style FloSean 606 acourate to three decimal places.

2. Fhel tank drained and fueled to 40% capacity with gasoline..

3. Catalytic converter(s) penoved and replaced with straight exhaust pipe
welded in for a leak-free systen. ~ A .

)

i Eﬁhéuét emissions‘conbral éystem and vehi&lé parameter chaok.

+

The vehicle parameters were checked before testing began. These parameters
. wera also cheocked at the conolusion of testing. All were within |

mahufacturer’s speoifications. These data are retained by AESL to

substantiate the parameter values. o o

- TEST _PROCEDURE S - s |

ALl dynatiometer tests are based on the Federal ‘Test Procedure and Highway

" Fuel Bounomy test procedure as desepibed in the Federal Register, Part 86,
Subpart B, and Part 600, Subpanrt O respectively. Al emissions caloulations
are based on the Federal Test Procedure. The carbon balance fuel economy
caloulations are based on the Highway Fuel Econory test procedurs. The fuel
density and oupbon weight fractions are taken to be the same for unleaded
gasoline as for Indolene HO. SR -
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AESi's heshing syatem :!.s chacked daily to ensure aontinned cartiﬂeatson fop
onago:tng BPA eontraot. test'.ing. ~

Pr-ior t& testing, all vehieles had their uata:lyts.n donverters removed as
“desoribed 'in the Vehiole Preparation Section. The test sequenoe began with
4" baseline Fedoral Test Procedure (FTP) and Highway Fuel Boonomy btest
. (HFET). Next replicate FIP and HFET tests were performad to verify data
pepeatability. Following this the first additive was oombined with the
.copmersial unleaded -fuel at a ratio of 1 ounce of additive for every 12
sanons of ‘fuel. An FTPIHFBT test series was performed and repl:taate tests
rouowed imediately. ;.,i'-*-_“ Sy ‘
. Tha aatalytia cenvarters were welded in position prior to t‘.he ne:-:t teat.
o aeﬂés. . Baseline. FTP and HFET tesits were conducted and replicate baseline
e tests rolioued. The sane additive used for testing without satalytio
aanverters was then added ab the same 12:1) ratio. FIP/HFET testing with
‘o additive was, perrormed on au vehicles with rapl icate tests imediately
the”eaﬂ"er' " wp e i -,fe-
The catalyas.n eonvarters uere aga:tn removed as explained in the Vehiole
.Preparation Section.. Next each vehiole recaived 400 miles of mileauge
.- aosunulation using the AESL ilghway/oity nileage acoumulation driving
. schedule. The mileage-acoumulation was done with XRG additive in the ,
- - .commeroial unleaded fuel. - The additive used for the mileage acouulation
'- and the tests following wileamge accumulation was not the same additive used
-in the previous test serieds Al additives were unmarked: Aftep mileage
aemu:l.auon the vehi.eles ; eei.vad FIP/HFET series with rapnoate t-.ests.
Beimen tha baseuna FTP/!!FET and the wmileage acnumu:'.ation with the seeond
| ‘fi' ‘-' .additive the vehioles inourred an average of 1672 miles. The Chevrolet
Monee Carlo. (J0081) had 1591 miles; the Ford LTD (£#0052) had 1740 miless and
;' ‘the Bulol . Regad-(00053) had 1686 miles. The wiles were acoumulated with and

' ff’ s without catalytio. converters, with commerefal unleaded. fuel and with
- ‘..; ‘nomerc:l.al unde aded ma;L wﬂh aﬂ additive.
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'?AESi. by %R0 ‘Internabiunal. Inc. on June 2&

m"

i The addieive was pt-ov ad-‘

: 11120804 Tt WA, ‘unlabled,’’: 'rhe* ‘mixing ratio used was 1.0 ounce of addi.tivq for

N tevary 12 calions. of: !’uo:l..» . For ‘all tests, the fuel used was Hobu unleaded
7 gasoline from &' J.aea:.‘ 3 e8- stat:l.on- : .
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u i A SUBLAPY: b !‘ue - e vdata. for FTP and HFET testing s presented in
- EXhAbAL - Ayl A..sumw or‘b‘ P,exhauat ettdssions data 4s shown in Exhibit B. -

B "; Exhibit C'4sia" aumry or‘*“t e*nm exhaust emissions data. A complete ..

wusuas o!‘ F'i'? lmd HFET‘umiua!.ons duta is presented in Bxh.‘.bte D-
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| AUTONOTIVE ENVIRONMENTAL SYSTINS, me._ ‘ - ot .
: i s.r'-6 hE ’ o .‘.l' ) - -"' V . ¢ “!; ""‘_._ I T . i :}'A) -
VS SO SRR gf-,f- Bxum'r A o .
Pl Ty Tt ?UEL ECONOMY SUMMARY | \
S Pl Dl WITHOUT CATALYST
o - :‘ N r'h..* :a ‘,'" 4 * . ! kl o '
v.’-‘i‘ ] L l..‘-r,-; _ey ._" . - - ) -
e !.E.!i;.gf_ig _i _;omADn_zT.z,v_E, H/ADDITIVE 2 CHANGE
cxos.u. LFTP - 14430 14,971 +3.7
' o HFET A : 18t933 19 5760 wloll - R
¥ ".'f-..-‘! is““‘ et v I
L‘;‘Ih Y ‘.f.' " a _l" & . ,l‘:,' ' a
. U N \ a s,
_13.724 114,889 4649 ,.
s s as's'r . 20,477 22,085 1.7
. .: :‘. "':'t}: .':'u ”‘\ ot itu % ,.“ e T;-‘;: iu'-i“:' N : '
‘ Pl S e ‘l"i. l "l ‘a . -,‘ ,'-- iy . l: -'\-' ". .
Sty SN Y st .‘f . A < ‘
“, " J: _‘,‘: 'v:f,‘ . ;' (330053 FTP L o 1" 0969 16 0159 *7.9
S TR e uvsr; . 29428 21,085 49.9 .
R S T TA T ".', B T T T PO L v
. T Rs R ‘~ - .“ S
& . . C o : 4 ' '
: | F.‘l.eet‘. e, s | 15,240 +6.1 -
S HFET 19,542 . 20,957 +7e2 :
::'. vt i . “r ‘:. ‘." i : ' :
i . “ Tha . .
,%' ' f ‘ i 1 .. . . . . .
i.;‘ N ‘."~ ; : ‘ ! l -‘.lh vt ' ' !
o N T st wo e e, N ' .
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NOTE:

Sae MIEST PROCEDUREY for unusual test conddtiens
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EXHIBIT B

FTP EXHAUST EMISSIONS «» SUMMARY

POLLUTANT

He
. CO
002
NOxc

HC

go
0

NORC

- HC
o

.
NORC

HC
co
C0»
NOXC

{/0 ADDITIVE

1.785
51.858
527.256
1.075

2.625
35,215
582,425
5.942

1.233
29,378
542,350
2.903

1.861

- 38.827

5504677
3.307

A1 of the above emissions data ave
per nile of the actual test data obbtained.

‘W/ADDITIVE

) 1-6H7
§3.94)
818.062

0.996

'20052
22.665
562. 35u

5. 441

1,729
12,955
523.272
1.205

1.813
26.520

. 534.563

2.547
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CHANGE

~ T.7
“15;3

. = 107
‘= 7.3

: «21.4

=357
- 3-“

- 8ul

+140.2
=55.9
- 3.5
~58.5

- 3.6

«3).7
b 2»9
«23.0

pathenatioa) averages in grams
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Am«aﬂva ENVIRONKIENYAL SYSTEME NG

CX005).
H/0 Cat

CX0052
¥/0 Cat

| ciooss
/0

Fleet
W/0 Cat

NOTE: Al} of'the above enissions data are mathemahieal averages in grams

BXHIBIT ¢

POLLUTANT /0 ADDITIVE
He 0.417
co 9.524

. 002 1!52-238
NOxC ©1.338
HCO .04
co 9.278
€Oy 1.1 ,863
NOxXC 8.190
he 0.209
co - 7.53%
O . 447.428
NO%C 3.609
Ho 0.500

o I 8.779

_ coa 438.192
NOxc | "0379

per mile of the actual test data obtaihed.

HEET EXHAUST EMISSIONS = SUMMARY

H/ADDEITIVE

0.378

4.86)

439.943
1.260

.02 .
4.838

391.249
7.443

0.586
3.563
#21.199
l.222

0.655
4,423

* K30

3.308
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Sae "PEST PRQOEﬂURE" ror'upusual tase ‘oonditions
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INITED %1 . "ES EMVIRONMENTAL PIOTECTION AGENCY
" AMN ARBO? MISHIGAN 18169

OFFILE OoF
scembey 2, 1980
%

te. Briun Boshage -
ARG International, Ine,

4125 8.0, Martin Highway

Stuart, Floeida 23404

Nege Me. Boshartt

i

The EPA Engineering Evaluation Group has completed a review of youz
application for evaluation of "SYNeRGy-l"/"ZRG«l"/Nppay® under Section 511 of
the Motur Vehicle Infurmation and Cost Savings Act, This review indicatad
that seveval areas of the test program conducted at Automotive Environmental
Systeme, Inc. (AESi) requive claeification prior to further processing of your
application. These aress are as follows:

+ Thu AEBL report does not sufficlently detail the actual tast program
cotiducted, Pleuse provide a detailed deseription of that program to
include the amount of rileage aceumulated om each test wvehicle, the
condition of the emisaion control equipment of each test vehiele during
adch «stage of testing and tdlegge accumulation, and the mimbey of
adiitives used in the program and,when each additive was used,

« Pluage provide both emlssions and fuel econtony data on the AESL vehicles
with the catalytic converters installed for cach additive used,

« Plaase provide a detailed description of the aatual tese program for the

catalyst oquipped vehicles, if that program deviated from that conducted
on the vehicles without a catalyst installed. g

« Cumplete deseriptions of all engine desipn parameter settings (aivwfuel
ratio, dgnitden timing, ate,), dynasione tey settings (power abgosybep
setting, inertia, ate.), amblent eonditions during testing and specifia
emissdon contrel systen for each vahiole tested at AESYL aye requived.

+ Ploase provide a chemiesl breakdowa by welght of each additive used fop
thu AES8L test progrum and a signed affidavie certifying that the
adiitives vsed durdng that program conform with the patent documentation
provided with youy applivation, the desoription of the addiiive ag
regiatered with the BPA in Research Triangle Park, N.8., and assuting tha
EPA that the additives used during the AES1 program ave representative of
the product being marketed, .-

Addi tdonally, the gmdunt patent documentation refevences testing gondiiet ed at
Suott Enviconmenta

relutive to that tagtings

AIR, NOISE AND RADIATION

Tuclnology, Please provide the fql 1o\ﬂug inﬁomuon/data,




€ s B

A

. Scott repottss SET 1620-01-0577, SET 1620-02-0577, SET 1620-03-0577 and
Seutt roport datanlling tests conducted on MSX additive designated 7/77.

+ A datailed description of each teést vehicle, dynamometer setting used,
engine design parameter settings, and all test ambient conditions,

1#, after review of the asbove requested information, the EPA deems it
apptopriate to conduct confirmatory testimg at this faeility, a test plam to
eraluaty  "S¥NeRGy<l"/"XRO=1"/"NRG«1" will have to be agreed upor and a
sufficiunt quantity of "SYNeRGy-1"/"KRG=1"/"NRGw1" will have to be supplied.
In the interast of saving time, the attached proposed test plan is provided:
for your eoncurzence, If the proposed test plan is agreeable, please provide
suffieient additive with your response to accouplish the total test program,
Please be sure to provide a signed affidavit -certifying that the supplied
additive for aevalustion conforms withi 1) the additive description contained
Ln the patent documentation, 2) the additive description on racord at the EPA,
Rasuarch Triangle Park, N.C. faciiity and 3) the sdditive is repregentative of
the additive marketed as "SYNeRGy=1"/"SRG~1"/"NRG-1".

Your cooperation in this matter and rapid response are appreclated. I look
forward to rocelpt of the requested information so that we can continue
procassing your application foy evaluation, If you require any further
informatioy oy assistanca, plaage feel £free to contaet my office
(313«663=4299) . .o

Sincerely, | -

&
. . - . e
1t 'n\: TR R Y l\.ﬂ Eoiot ] $

Merrill W, Rogth, FPA hevica Evaluation Coordinator
Test and Evaluation Branch ‘

Enclosutce

Aloo o -
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Proposed Tast Plan for EPA Evaluation
of "SYNeROyel"/"KRGw1"/MNRG=LY

bt ﬂmum-_va“-,..-- L
e #

ta each of three (3) reﬁresentatiﬁe velilcles, performed the following: | Q-4

i)a Theas (3) FTP/HFET test sequences with vehicle engine design
. parameters set to vehicle manufacturer's specifications (baseline).

2) Three (3) FIP/HFET test sequences with wvehicle engine design
paramaters set as in 1) above afid fuel additivé introduced.

3) Accunulate 300 miles using fuel additive aceording to the Automobile 3
Manufacturers Asscelation driving schedule and wvehicle engine 1
design parameters set as in 1) above,

4) Three (3) FIP/HFET test sequences using fuel additive and vehicle 4
engine design parameters set as in 1) above, - | N

Representativeness of the vehicles means that the vehiclesy (1) will have been

. in consumey use, (2) will reflect a large percentage of the vehicles presently

; it use aad will be nailther very asew mor vary old, (3) will represent a small

o engine displacement, & medium engine displacement and a large engine 3
dlsplacuement and (4) will represent each of the three domestic manufacturevs. 8
Addiuionally, all test sequences and miledage accumulation will be accumplished
with cotimeredal grade unleaded fuel,

Conayruncas

R
He, Bedan Boshart
XRe International, Ina.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ANN ARBOR, MICHIGAN 48108

+

' . : ‘ OFFicE OF
2 ~ Marpch 4, 1981 . ‘ . ~ AIR NOISE AND RADIATION . [

Mz, Brian Boshart . _ C
3 | XRG INternational, Iuc. ' ' S . :

- 4125 8.%. Martin Bighway . o

Stuaet, FL 33494 o

Daay Mz, Bosﬁéﬂ: 3

It was good to leam during our taelephone conversation on 2/28/8L that | =
you soon will be responding to our letter of 12/2/80. I was soxxy to '
hear that you had raecently baen ill. ; ay

1]

Your application for an EPA evaluation dates wall back into 1980 and we
are concerned that the evaluation can not progress until we receive the
v information we have requested. X£f we do not receive your data by
April 1, 1981, we plan to complate our. avaluation withouk i, in which
case, we will not be able to conclude t:hae your additive lwmprevas fuel
economy. : .
Hoea att EPA we are in a na-h*-:?n to prompr.ly continue our evaluation: of
@svnauqyai t I"smg-‘l‘“?"nnc-l" 4s soon as we receive the :.nfomat‘.:.on that ‘we
raquasted Lrom you. Sihca you are plavning teo do this I would h.ke to
encourage you to forward the data as quickly as *possib'l.e. ' .

Bincerely, o : - ' o
' : , , ¢! . i : '.l'_‘- , :
Merzill W, Roreh, Device Evaluae:t.on Coozdinater S
Tast and Evaluation Brmeh . . .
[ . L | l. .
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