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fuel

"

tppasoline.
ording to the invention, we provide a
liquid hydrocarbon distillate heating or light-

*_ing fuel such as kerosene or fuel oil but ex-

20

.cluding gasoline containing from 0.01 to 5
weight percent of manganese as a cyclopenta-
dienyl manganese tricarbonyl compound.
Our improved distillate hydrocarbon fuels
are capable of higher burning rates with im-
proved efficiency and less soot formation.
. The manufacture of the cyclopentadienyl
manganese tricarbonyl compound as well as
its use in fuel (e.g. gasoline) is described in
greater detail” in prior Patent Specification

- “No. 781,065.

35

The cyclopentadienyl radical preferably
_contains 5 to 13 carbon atoms. As will be seen

- 'below, such compositions give rise to a great
" reduction in soot formation with an increase

/in burning efficiency.
For most apphcatlons beneficial results are

-realized when from 0.05 to 2.0 weight percent
. manganese is present in the fuel as a cyclo--
. .pentadienyl manganese tncarbonyl compound.
" . There are three primary constituents in our

. - additive compounds. ‘They are ‘the metallic
M\@nsntumt manganese, the cyclopentadienyl

-iradical and an ‘electron donating group,

' namely, the carbonyl radical.

The cyclopentadienyl radical can be repre—
sented by the formulae

[Price 45. 6d.]

‘tricarbonyl,

i s enpl iy dis,aschas davvee tof tueliwamedoes‘ uai: ekemplified (]ze;ﬂcl@enmﬁleﬁ}dﬁi‘nﬂam S.
addi tion Ygr'i‘l%a@ly

methylcyclopentadienyl, propylcyclopent-
adienyl, diethylcyclopentadienyl, phenylcyclo-
pentadienyl, ferf-butyl-cyclopentadienyl, p-
ethyl-phenylcyclopentadienyl and 4-fert-butyl
indenyl. The compounds from which these are
derived are preferred as they are the more
readily available cyclopentadienyl compounds
and the metallic cyclopentadienyl coordination
compounds obtainable from them have the
more desirable characteristics of volatility and
solubility which are prerequisites of superior
hydrocarbon additives. Moreover, they give
the most outstanding results.

Thus, representative compounds of the pre-
sent invention ' include cyclopentadienyl -
manganese tricarbonyl, methylcyclopenta-
dienyl manganese tricarbonyl, ethylcyclopenta-
dienyl manganese tricarbonyl, propylcyclo-
pentadienyl manganese tricarbonyl, indenyl
manganese tricarbonyl, methyl indenyl man-
ganese tricarbonyl, fluorenyl manganese tri-
carbonyl, dimethylcyclopentadienyl manganese
methylpropylcyclopentadienyl
manganese tricarbonyl and. phenylcyclopenta-
dienyl manganese tricarbonyl.

The preferred compounds - are ' liquids at
ordinary temperatures so that they can be
readily handled and easily blended with liquid
hydrocarbons. An outstanding. example of this
class_of compound is methylcyclopmmdlenyl

.;manganese tricarbonyl.

55

60

65

70

75

80



gi ve cl eaner
conpounds are fre- -
enpl oyed to inpart
tricarbonyl .

To a fuel
hydr ocarbon distillate heating or

CLAIMIS: -

of lighting fuel such as kerosene or fuel oil
poi nt of @O00[err]F. is. added excludin q%
35 met hyl éycl opent adi enyl- nmanganese 28%%2ar bony!

nore efficient burning than the

phosphorus and boron

fuel which does not contain the phenylcyclo- quently
inproved stability 30 pentadienyl nanganese
to the fuels. EXAI\/PLEVII , VHAT WE
suitable for use in’jet burners 1. Aliquid

*80 having a 10 percent evaporation poj nt.:
but 160[err]F. and an end

gasoline containing fromO0.01 to 5

as a cycl opente adiifves BOMHA tnv&iibd ingy Rtbn-{ CanPEAAHGE ofehl iefdlncF Mih whith &NY!

manganese ‘t rvplufa!ﬂbon drecb
ac?@

2. A fuel

use as a kue
as a cycl opemtﬁﬁlﬁﬂﬁﬁedﬁﬁ
conpound whelesisedh it Itl@
manganese (?6‘?1%%’1“
sufficienfp t
corrposn tion aeeﬁtopdnﬂuiagvl

described antt swhgm mechkmdadded to aZdSLMmssaﬂlﬁieap&amfrDthﬁStﬁs st
% it ,ﬁ, tgfer (leasil ol el

él ‘r’gang;%gg% ghF. and.

in the foreqo
STEVENS, i;A

ROLLI NSON,  d@fcthd synsble for Qe RORE 1afsrb
Pat ent Agentf!ncthnnWhelap

t he Applica

Ofice,

Sout harrpt oN abit IO3PAGEd fihad

901, 689

25

35

Q?he 'ﬂlmtl
@Sxﬂs fol ﬁh@é’e

en%em rep

ylalk

ﬁ;ﬂl

on

hdl'

bght dndy/ glelleataqn

Bél m{gpo

about 375°F. to about 700°F. The common"

names applied to the liquid hydrocarbon fuels -

employed include lamp woil, heating oil, kero-
sené, light petroleum dlsnllate, stove 01], gas

oil, household heating fuels, light industrial -

fuels, heavy “industrial oils, stove and lamp
naphtha, Number 2 heater fuel or furnace oil
and diesel fuels (which may alternatively be
employed in heating functionis.) These fuels
differ from gasoline not only in the use to
which théy are put but in their physxcal pro-
perties. Gasolinie, for example, is a specific

cut or blend of petroleum hydrocarbons which.

has’ a maximum initial boiling. ‘point - up’ to
about 105°F. and a final boiling point never
in excess of about 440°F. In addition, gasoline
ordinarily has a flash point below 32°F. whete-

as_the fuels. employed in the compositions -of

this invention ordinarily will not flash below
about 100°F. Furthermore, the great majority
of  fuel compositions employed - by us . have
initial boiling points in excess of 150°F. -
In-order to test the eiﬁc:ency of burning of
a petroleum distillate fuel “an  apparatus
similar to a kerosene wick lamp is often em-

- ployed. Several methods of determining butn-
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. ing efficiency are available with such an. ap-
. paratus. and include the measurement of the

flame - height at the point of incipient soot
formation. Altematlvely the apparatus . may
be operated at the incipient soot point and the

+ 'soot formed collected for a definite period of

time, Comparison’ of either the flame héight
at mc1p1ent soot pomt or the deposnt weight
per ‘unit time at- incipient soot point of a fuel
containing ‘an additive with the corresponding
results obtained in' the same fuel without addi-

~ tive-is'an .excellent measure of the increase or

decrease in burning efficiency which is. im-

. parted by the additive. Another approach is

to operate the apparatus at the incipient soot

point and measure the specific fuel consump- .

tion. It is obvious that an increase in specific
fuel. consumpuon at the incipient soot point is
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a significant i increase m fuel oonsumptxon rate .
was attdined,

The following examples, in wh:ch all parts
and percentages ate by weight, illustrative
‘various sﬁg&ﬂe’mnbodunents of the composi-
tions of this invention employmg hqmd hydro- -
carbon distillate fuels, 95

ExampLE T ' :
- To a typlcal petmleum derived kerosene
(1000 parts) having an initial evapordtion tem-
Derature - of 325°F, and a final evaporation
temperature of 565°F, is added ‘with agltatlon
17.9 parts of cyclopentadlenyl manganese tri-
carbonyl. ‘The agitation is continued until g °
homogeneous: “blend containing 0.5 weight
“percent of manganese ‘is -achieved. The result-
ing fuel composition when employed in kero-
sene lamps or jet burners is found to have
supetior combustion characteristics than the
fuel - which contains. no cyclopentadlenyl
manganese tncarbonyl -

ExampLE II 110
~ To 10,000 parts of a hydrocarbon fuel
designated as' No: 1 heater oil which has an -

100

105

- initial evaporation: temperature -above 350°F..

is added methylcyclopentadieny] * manganese
mcarbonyl In amount sufficient to give a com- 115
position of about 5. percent manganese by :
'wexght. : . s
CExampieIIT T
To 1ooo barts of fuel suitable for usé in.
jet burners ‘having a_10-percent evaporatlon 120

point of 220°F,, a 90 percent’ evaporation

:temperature of . 470°F an end point. of 350°F..
andanAPIgravntyof4S°lsaddedas it
quantity of octyl cyclopentadieny! mangariese.
tncarbonyl to-give a fuel composition -con-
taining 2 percent by weight of ‘manganese.

125

 This fuel is found to have improved combuis-

tion characteristics over the corresponding fuel

without the octyl cyclopentadienyl manganese 5
130
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S c§ g 0.07 percent manganese
ng ?h?tg eminently suited for use as a fuel in
jet engines.

- ExampLE VIII

Ethyl methylcyclopentadlenyl manganese
tricarbonyl, in” amount sufficient to give a
composition  containing 1.5 weight percent
manganese is added to a fuel suitable for use
as a heater or diesel fuel. This fuel has an
initial evaporation temperature of 350°F. and
an end point of 580°F. When employed either
in heating or diesel applications it is found to
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from 0.05 10 2 welght percent of manganese
as a cyclopentadxenyl manganese tricarbonyl
compound wherein the cyclopentadienyl group
contains fiom 5 to 13 carbon atoms.

3. A liquid hydrocarbon heating or lighting
fuel substantially as herein described and as
set forth in the foregoing Examples.

STEVENS, LANGNER, PARRY &
ROLLINSON
- Chartered Patent Agents,
Agents for the Applicants,

Leamington Spa: Printed for Her Majesty’s Stationery Office,
Published by The Patent Office, 25, Southampton Buildings,

by the Courier Press.—1962.
London, W.C. 2, from which

copies may be obtained,
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fuel which does not contain the phenylcyclo- quently enployed
I nproved stability 30 pentadi enyl manganese tricarbonyl. t
EXAMPLE VI | VWHAT WE CIAIMIS:- To a fuel suit

i'n jet burners
10 percent evaporation=poi nt. of
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To 10,000 parts of a standard heater oil

_dmgnated as No. 1 distillate fuel having an
""" evaporation range of from 330 to 565°F. is
- added sufficient phenylcyclopentadienyl man-

ganese tricarbonyl to give a composition con-
wining 0.5 weight percent manganese. This-

fuel is employed as a domestic heater fuel to
give cleaner more efficient burning than the
fuel which does not contain the phenylcyclo—
pentadienyl manganese tricarbonyl.
ExampLe VII
To & fuel suitable for use in.jet burners

~having a 10 percent evaporation point of

35
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160°F, and an end point of 600°F, is added
‘methylcyclopentadienylmanganese tricarbonyl
in amount sufficient to produce a final com-
_position containing 0.07 percent manganese
which is eminently ‘suited for use as a fuel in

jet engmes
Exameie VIII
Ethyl . methylcyclopentadienyl manganese
tricarbonyl, in amount sufficient to give a
composition containing 1.5 weight percent
manganese is. added to a fuel suitable for use
as a heater or diesel fuel. This fuel bhas an

injtial evaporation temperature of 350°F. and

* - an-end point of 580°F. When employed cither

_f'_.",m heatmg or dlesel apphcauons it is. found 0. .

J,-‘-'.w. o
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tert-butyl—4-methyl phenol and amines _such as
N,N*-di-sec-butyl-p-phenylenediamine and
p-n-butylaminophenol. A typical sludge in-
hibitor is a copolymer of lauryl methacrylate
and diethylamino ethylmethacrylate, while
various amines and sulfonates are o em-
ployed as dispersants. In addition various
phosphorus and boron compounds are fre-
quently employed to impart improved stability
to the fuels.

“"WHAT WE CLAIM IS:—

1. A liquid hydrocarbon distillate heating or
lighting fuel such as kerosene or fuel oil but
excluding gasoline containing from 0.01 to S
weight percent of manganese as 2 cyclopenta-
dienyl manganese tricarbonyl compound.

2. A fuel according to claim 1 containing
from 0.05 to 2 weight percent of manganese
as a cyclopentadienyl manganese tricarbonyl
compound wherein the cyclopentadienyl group
contains from 5 to 13 carbon atoms.

_3. A liquid hydrocarbon heating or lighting
fuel substantially as herein deScribed and as
set forth in the foregoing Examples.

STEVENS, LANGNER, PARRY &
ROLLINSON, M

Chartered Patent Agents,
Agents for the Applicants,

qgton Spa Printed for Her Majesty’s Stationery Office, by the Courier Press.—1962,
Pubhshed by The Patent Ofﬁce, 25, Southampton Buildings, London, W.C.2, from which
.-~ copies may be cbtained. _
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