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ODORANT M XTURE FOR AN ODOURLESS GASEQUS FUEL The
present invention relates to the field of odorants
for gaseous fuels, in particular odourless gaseous 5
fuels, and has nore especially as subject matter a
conposition conprising an al kyl sul phide and an al kyl

acryl apsorire MIRKERE PPER! RiveobBORILESCEABROBE §BET,

| eaks @and the prevention of~the TTsksof—exptosTon
which result therefrom 10 Town gases and coke oven

gasespradech Wevenobbai redakys therimd PiOLESSES odWehdts
q§ed for a long. tine in the I% ast .as gaseous fuels

both ST | SUS gt i g akd &Ful&6he§FPEIaess gaseous
ﬁéqﬂﬁhenenﬁs hahesangase&p&mnpﬂﬂsedahlgmmyjéfk matter a

odptddaraus COMRY og@lﬁ 991” thys {n ‘%1351% alkyl

str ong Specl, our a gas
EgdiNhptedetbdrdd. mﬁheéonP@agl-bl@ hetl’gl;%lseiﬁﬁsﬁc‘ffm sof gas

Qléfaﬂ@t hytdusese gh.%&@{tlo%{) Rat UERE ORSskPT AFNBxplosion
ane, Ilél:ﬂ~ efie troleun1gas (or LPG or even
%ﬁ 3} wel ding operations), are

essentlally odourless ei t her because of their origin
e h rifi atlon at nent _which. t he

TouB SRR, dpd Dol VeRr SeBies | W Mo oRt | gartied by
ﬂ‘-hﬁé‘matlh@lffafm&ﬂse$orM@meonu@e‘durfsmfamlm;gew.mé in the
aseous f e.sle%tﬁanu%fl ai S0 GAN h
gonsequer?tél a_ hig I‘SI Skﬂoﬁé’gtﬁéﬁl ﬁ\;% ?f'&zmi‘f‘;% and fox
fresstdss ef?qPéé%iﬁEltﬁhatT RESnagaPaF gasMPHHEPAg hhohly
gasrpifpebuBeSoindonddiisz ¢ e dlicdfiliyon idy had & strong

eci.al.i zed statlons) 8f Lappro rlai gddltlv s. known
gecégépaﬁf Oule SO t gp eak could be easily

detected.

In contrast, the gaseous. fuels currently used, whether
natural gas, propane, butane, liquefied petroleum gas
{or LPG) or even oxygen (for example for welding
operations), are essentially odourless, either because
of their origin or because of the purification

treatment which they have received.

Thus, if leaks are -not noticed in time, the rapid
formation occurs of mixtures of gaseous fuels and of
air which can explode, with consequently a high risk

 potential.

It 'is for these safety reasons that the natural gas
moving in gas pipelines is odorized by injection (in
specialized stations) of appropriate additives known as

odorants.

. Natural gas 1is generally conveyed odourless, after an

appropriate purification treatment, from the production
sites to the consuming countries, either via gas

pipelines or (in 1liquid state) in specialized ships




10

15

25

30

35

Natural gas is generally conveyed odourless, after an
appropriate purification treatnent, fromthe
production sites to the consum ng countries, either
via gas pipelines or (in Liguid state) in specialized
ships - 2 (nethane carriers? In France, for exanple,

'WﬁéﬁﬁﬁnéﬁﬁhrfféfQWs fiecehyese | Nedr| LALLBANURRRL YAl gas
in ilon statlons where the odorant is i njected, so
t

t REEGIYPYgash bdt ﬁ%me%lw%eﬁhwa@ﬁtwn
tshmﬂarcemhwﬁegas m@ebu@eanet\/\mklaﬁ@dﬂw V\fﬁbch:haﬂ: the

t nder d ta kKs.. 1S odorl i ch
éloagtrss% “:‘é%‘sygagl nrh L ¢he™ 8v8ﬁt élqudga?he X&cn
whﬁrewamahinauanaﬁﬂmmhﬂ<anﬁ ottarts. whdchn dtshestored in

ﬁﬁnuﬁatgﬁﬁg 93§3”%ﬁ09§zgﬁstr Qf&ﬁdrﬁﬂﬁﬁs bB§51ble

area é% he country by a network pi pel i nes

ifi%eh Cﬁt@ﬁﬁﬂé%n Wi hbe¢ sHeranef taheler'ﬁd‘trur"éllie@%‘éelf hén the
beitvg@roddrd zethwas it enters the towns in which it is
consuned, which requires an even hi gher nunber of 15
injection stations. Storage tanks are: generally

el mtdiene canderi ean nHUnEqﬂug&BcmamibeogEQtﬁtboted over
%%L”§4 Qaéf'Qﬁgc%%%%@ t&grﬁ %%a$% éf%%es in
rn's expl osion 53 sul 485t Used &3
G@dﬂé’nt%t aoyRe ofitdwout mimfané, drtee knanralergdsonthen
TRY e drRshes 2 dPr a8xal e ghet Byl phideich it is
dlnethyl sul hlde met hyl et hyl sul phide or

CONSIRGEr ot wﬁaﬁﬁenéeqﬁﬁreﬁ afB wPHery Dieheys pgpber of
tihgle-texaekliantopsoperties, in particular which are
capabl e of triggering a feeling of alarmin people in.
the event of an accidental |eak of natural gas thus
Sdoreged armhlof i arti atgengpundid ynecessatyipedt ectides  an

- ORRHEPhARS: P nitrogen or of natural gas in oxder to
o -limit, .at this stage, the risks of explosion.
20

Alkyl- sulphides, used as odorants, alone or as a

‘mixture, are known. Mention may be made, for example,

of diethyl sulphide, dimethyl sulphide, methyl ethyl

- .sulphide or. tetrahydrothiophene, which are widely used’

for their excellent properties, in particular which are

capable of triggering a feeling of alarm in people in.

the event of. an accidental leak of natural gas thus

odorized and of initiating. the necessary protective.

operations.

However, during the combustion of natural gas, these

products generate an amount of sulphur dioxide which,

‘however low it might be, becomes not insignificant when

an overall balance is carried out on the scale of a

country or of a region, in particular with a high level

of industrialization or urbanization. Thus, by way of

example, the combustion of a natural gas odorized with

- tetrahydrothiophene at a concentration of 10 mg/Sm® (or

number of m® of the -gas, measured under standard

2
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However, during the conmbustion of natural gas, these
products generate an anount of sul phur di oxi de which,
however low it m ght be, becones not insignificant

when an overall bal ance is %aLried out on the scale

of a 35 country or of a region, in particular wwth a
htgﬁpéﬁaﬁbreOf lpdust rgald£atd on @6LLUERARINZAL | ONyenerates

2 § ¥ exanpl e, the conmbustion of a natura
1) ?Qe&ﬁmsﬂf?pkfl’e‘% (HiRehds hi ophene at a

concentratlon of 10 ng/ SnB (or nunber of nB of the
asur.ed der dard_3 erature, and .

p?rgssukfr;% condrtd nsﬁolgte% ates b/e%t /W%*g%{ﬁ‘%?ﬁ of

dewxl denméemta hecgeseraintont éxt isf tbeh:tee?rore desirable to

conghder @hbo%nguqtg’s eQyi Lenmey ha r ?e ldcdshhere

therefore desirable to reduce mount s S .

dv%%ha?%%aa@%Sth%a%@@spﬁ@realVNé o@@ﬁ@#ﬂ§e@as@¢eﬁent in

ahdeyhr Sl g dcm:rm(fs&m ddno it IRl o gashduihpgelhe

conbustion of the lTatter. 10 Furthernore, the use of

al kyl acryl ates as conponents of gas odorant m xtures

i Bumditscimsed, | hheheida tef ablikel éﬂugﬂaﬁkﬁeab components

7066
A i Ll S T e SR T o

conprising an al kyl acrylate a nitrogenous conpound

-Qﬁuﬁyf%@ﬂﬁhﬂY@Epf&%%é%bﬁnbt0%9§§66P6Hﬁéﬁ¥§5ns BNis-ocess

n1xture exhi bit's the dlsadvanta e of not havin

r tRRarctder3adtian oPf gl HHE Y s IBRusL Y agais 1@tn of a
brejmg:lﬂﬁ Slc@m@rrﬁ.rsﬂh@d !aﬂ t@Ek?MerEc@}l;ﬁteg,aS d e@ﬁitrﬂ@%nous
20 rlsk cour s he non- etectton of. this | eak

SEP L x%]? OBYB%HP? Fﬁ@ec&%n‘i‘? afPHROBEIGRE - i Hapigyer.
diis meathese idshiloer Expldssydvantage HAtent having an

‘U%S5113Zﬂ89aﬁk§91gk§§'Q§§S o@g&pn& %ﬁ&%e %bable of

conbi nin acry ate w a speC| I C SU
@@fmrmlsmt@m%ew@t aﬁceth%rﬁvbmtyloﬁ‘reacamsanl%@k The

BMy. Howeyercothse TBLRE Glopadieartage0fof N &1 XEYke ang

an explosion, if the concentration of gas in the air

reaches its lower explosive limit.

Patent JP55-137190 also discloses an odorant mixture
combining ethyl acrylate with a specific sulphur

compound, in- this instance tert-butyl mercaptan (or

- TBM) . However, the major disadvantage of this mixture

is that, because of the chemical reactivity of TBM with
ethyl acrylate, the 2 components of the odorant mixture
have to be stored in the various injection stations in
separate tanks and also require separate injection
pumps and heads for introduction into the gas pipeline.
This results, in view of the complex logistics for the
odorization of natural gas set out above, 1in a
considerable increase in the costs of the injection
stations resulting from the necessary multiplication in

the storage tanks and injection pumps and heads.
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Is that, because of the chem cal reactivity of TBM

wth ethyl acrylate, the 2 conponents of the odorant

m xture 30 have to be stored in the various injection

stations in separate tanks and al so require separate

i njection punps and heads for introduction into the

mt@id&a{dﬁe Thegcdasul t sppbni¥heveRf thaocompler24852

éﬁ%V:tICS for thg 0 grlzatlon of nayﬁrq#ﬁ%gs set out ¢

OS57 285 QOREFHEr ABYRETRLHEEs LT n cGSTECGFntS,

tilmes Jivdjiect | am aékyﬂiamxyﬂanﬂﬁlm@ ﬁﬂhyﬂthnﬂmﬂm&ksaamd an
|t [ an ection

%&ﬁpéggﬁgéﬁﬂ%n %ta%ﬁﬁ urt ernn?%%%Pate%t %Lpl%catlgﬁrt

WO tyadcrRas R L uginge | baish: og iguaeantansbridies tl i of

four conponents, including an al kyl acrylate, an

al kyl sul phi de and an ant|OX|d|2|ng stab|I|2|ng

ddentS Sichad® ¥t E0§ REGFHHr PRYFEHTdSRe, to pProvide a
yeedquidearet andthhe vwikiech |éveéscaneai nmofaatheCular the

ti t,0 V|de a_.n veI od m xt ure
ik T CENCHRS TR T EB e
ské @d@raprﬁthures of the prior art 10 set out

above. A_..subject-matter of the present invention is
t hus a conp03|t|on whi ch can be used in particular as

Saotiniect grat as@dust PaelPrefRe paPVERGEER yifatiiil 2
‘gamposlbieanmhisinngarf rea Qséaqt qn4%>a9c19/f9cﬂfalana§| k¥brant

T he arat ot e Mg Preraftlatdy: cBorEad, Gas,

abkplkisadigcal conprising from1l to 4 carbon atonmns;

R an akep Wi he. s phur at t t y
are agfachid rgﬁré§£ﬁ% a li{uggteg SUTQEEHe ﬁﬁ of
ormuLas

R'-5-R?
in which R!' and R? which are identical or
different, represent:
- = "an alkyl radical comprising from 1 to 4 carbon
atoms; or
-~ R' and R®* taken with the sulphur atom to which
they are .attached, represent a saturated or
‘unsaturated ring comprising from 3 to 5 carbon
-atoms which is optionally substituted by a C;-Cq4
alkyl or C;-C4 alkenyl radical; '

- = -+ from:50 to 99.8 % of an alkyl acrylate (iI), the

+alkyl radical of which comprises from 1 to 12
carbon atoms, preferably from 1 to 8;

~inhibits the polymerization of the alkyl acrylate
(I1) and, comprising a stable nitroxide radical of
formula (IV):
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25- unsaturated ring conprising from3 to 5 carbon
atons which is optionally substituted by a Cl=C4

al kyl or Cl1-C4 al kenyl radical; - from 50 to 99.8 %
of an alkyl acrylate (I1),_the. alkyl radical of which
conprises from1 to 12 30. carbon atons, preferably
fromlto 8 fromO0.001 tg 0.1 %of a conmpound (I11)
which inhibits the polyneni zation of the al kyl
acrylate (I1) and, conpris *stabl e nitroxide
radical of formula (1V): -5t 0 R3in which: R3
and R4, which are identic or different, each
represent a tertiary or setondary hydrocarbon 5

r.adi cal conmprising from2 to 30 carbon atons, ,
pref% 'y from4 to 15, and optionally one or nore
ket er &dt emel dfosemifatonasel pAshEipheSRHOrASE feéhi€ PgeAch

or ox : R3 and. R4,. taken. with the nitrogen_ato
to Whixi\%ﬁﬂef%l]’ntthe)‘;1 a%eer;%tjtaaréhea‘?r r EpTEeRHT TR 053$F8ca%0n
hydr ocadidenal radirpaiséogprfsemg 2 rdm 4 300 térbanboatoms,

at oms - RLRESN D! ¥rdh O 4: 5,0 65, tHESAGIGW LR one or
optionally being substituted. 15 Percentages 1n the

pr eseRPTEe XY L@ ARt Chefernagls SUiiess oPhermriesus,
indicaﬁ@&ogEheo@ognggbhboaraccording to the invention
cenfers on seqQu uels,,in partjcular on _natural .
Gas, Krt8Rd Thr JG 1] oBEFBn % P4 PSR { BFO b4 gihich
odor athepower conpeatadd e teptbagnvbraiced it thydihecarbon
Odoraggaigg§edcgﬂprising from 4 to 10 carbon atoms,
preferably from 4 to 6, the said radical

optionally being substituted.

Percentages in the present text are weight percentages

unless otherwise indicated.

The composition according to the invention confers on
gaseous fuels, in particular on natural gaS} after its
injection intoc the latter, a high odorant power
comparable to that obtained with the odoerants based on

~alkyl sulphide of the prior art, allowing any person

present in the vicinity of a leak to recognize the
latter and to take the appropriate .safety measures.

This high odorant power is obtained at the same time as

a significant reduction in ~ the amounts of 50,

discharged to the ecosphere after combustion of the gas
thus odorized. Finally, this composition, because of
the absénce of reactivity between the compounds (I) and
(II), can be employed in injection stations wusing a
single 'storage tank, a single injection pump and a
single injection head, which results in considerably

simplified logistics.

According to a preferred alternative form of the
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al kyl sul phide of the prior art, allow ng any person
present in the vicinity of a leak to recogni ze the
latter and to take the appropriate safety neasures. 25
This high odorant power is.optained at the sane tine
as a significant reduction in the anounts of SO2

Hoapuigadn adderEarppher endf {8efONBHSt £BB Qomphition

as _t.hus ﬁﬂﬁ{'%$qi gggq%éxl this conpOﬁlttgn, beca%%e

of " e T STl of 111 T yCbet WERAERe (Conpaflis 8> To

(99). Sends 361 ( ldompoaand beI Enphoydednam | 0 @251 @ 1215 ORS of
' - g e storage tank, a single injection punp

gﬁgﬂgnﬁg%ﬁéﬁghrnjection head, which results in

considerably sinplified |ogistics. 35 According to a

preffaeedaal terdaddyec oL Meohisthe a5 6:11691P881 bh9Re (1),

according,to the invention, the conposition conprises

Ptomts oY A gEDPBP<BEmpAdHA ¢ | ) MePPGh BSThyL oFugghyge

aiMEsonpodagethl)] aBdlphame0. Q@Msto 8r05d¥%eehylcospophdde

legh. 5 Preference is given to the use, as al kyl

s& phi'de (1), of tetrahydrothiophene (THT), nethyl

et hyl sul phide (MS), dinethyl sul phide (DVB) or

‘i"lhl%t hyl -1 Phidg 4 (DESLy ﬂpllﬁheigcré{ﬂéﬁ?lxl@migit ﬁé%ﬂ:icular

I's chosen in particular * from net

AEpFRopyethdopr opyRYL n- bl PrOPYilsob Ut SALTARY: - bubybutyl,

peBbyky1hexdrt-ieptyl,, ©&hy 1,anﬂe;<9@sie%éfpt@f«1r,yl@<t;@§1 and
éS Acc?rdlngltg a preferred enbodi nent of the

856¥it P6RY14EESrding to the invention, use is made

of methyl acrylate or ethyl acrylate.. 20 According

h8c8r&§£§ E%rklﬁ&i@%éyrgéegﬁﬁgggmghke%ﬁgghﬁg composition-
according to the invention, use is made of methyl

acrylate or ethyl acrylate..

According to a very particularly preferred alternative
form of the invention, use is made of a composition

comprising tetrahydrothiophene and ethyl acrylate.

The presence in the .composition according to the
invention - of - compound @ (III) has the effect of
inhibiting the -polymerization of the acrylates, which

are very reactive monomers which can spontaneously

polymerize. --Such .an uncontrolled polymerization is
- capable of placing in -danger people found close to
injection stations, . such as residents or workers in

charge of maintenance, due to the risk of explosion. If
this polymerization occurs during storage, including,

for example, in storage tanks or vessels of injection

- stations, it can also result in rapid fouling, indeed

even blocking, of the pipes between the storage tank
and the injection point. Such a phenomenon can result
in an uncontrolled fall in the concentration of the

odorant in the natural gas, which increases the risk

‘related to an undetected gas leak.
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formof the invention, use is nmade of a conposition
conprising tetrahydrot hi ophene and ethyl acrylate. The
presence in the conposition according to the 25
invention of conpound (111) has the effect of

i nhibiting the polynerizationh of the acrylates, which
are very reactive nonomers which can spontaneously

pol ynmeri ze. Such an uncontrolled polynerization is

é"é’@abP@mBPuEFjém‘P@ ifergdgel Igeop »e f dmmednc| psE tse 36nd
iHeBGt | pReph@hitaBs, - iSUCIFAS Eoshgents @és&@{}ksas if the

char.ge of t.ena due to the risk o expl osi on.
MCT% hi %Yﬁ’g&ﬁ%ﬁ gﬁﬁ%ﬁ%ﬁ%’ur?%uﬁtﬁ&l@to Niggoxides” by
iInd.udioighdafdey exanpl egli N st@cagertasks or19&=355e| $SBN:
%Lg&ygaglgawl stations, it can also result in rapid

fouli'ng, |ndeed 35 even bl ocking, of the pipes between

the storage tank and the injection point. Such a

ERRNOIMNON €88 beSWdrmlih aPrHNC Rk ¢l 't%dé | aliBahBSqe,
concentration of the odorant 1n the natural gas,

Wi clFadsds e heo ek  FRIM R EP D anSufldet 28t egagasal

lieakbitors - -belonglng --to - the-- family ThQﬁf the
re.,known per se

SR arRsRes 4l od arbutl Pl oA pBaYey ARethgopgorant

- hSytubret o déhe mist.r yrmfs Stsab:bescamsaf axtabesde byndet. Bir is

$OREEERY o e gand - FEES o%gg?[ballSBN(“lr\Blbl fts ©F

Preragiancage, tLyre ovritdastot dhst hércinhitit orténe sachive

§§rﬁadb§a|thé0 hHHhBhEQES bgl opgipgiteyibe E@ku%s?ﬁg a
not reqUIrlng Storage of

ro ones,
gﬁsﬁtdl gnlﬂqurlé lﬁ?&é}eda.fro NG sFanciah e i ageygen.
mndepoant | of r dader,ed jtecassamidiary r &ﬂ‘ﬂ@éﬂltageous, in

BR85S P s ST Br et FRnis 8t e s 8 ricu Ehe
gdapan§|mgxaure in the appropriate vessel under natural
gas pressure. Such an embodiment makes it possible
advantageously to increase the efficiency of the
injection - pumps. The inhibitor of formula (IV) also
offers the advantage, for the same reason, of being
able to be used in tanks for storage under nitrogen,
encountered in - some stations for the injection of

natural gas.

According to a particularly preferred alternative form,

use 1is made, as inhibitor of formula (IV), of a

compound derived from tetramethylpiperidine oxide (also

denoted by the term TEMPO) of formula (IVa):

CH3
CHga

Rs N—O

~in which R® represents a hydroxyl, amino, R°COO-~ or



radical which is forned follow ng reaction with

oxygen. In point of fact, it is highly advantageous,

in designing injection stations, to be able to store
the odorant mxture in the.gappropriate vessel under
natural 20 gas pressure. Such an enbodi nent nmakes it
osebl groagyaikbageabisly 4 oci-graage1t haqgkhici ency of
the injection punps. The inhibitor of formula (1V)

also offers the advantage, for the sane reason, of

st:l rtgs pbééer@bbe asedntagtankiyf ao sttoyege tllmeier_:ompound

t th
[ nJ ectl on of ﬁig?ulfryﬁ%{ 3 %R(S':Lgo%?dd'%r?a O%SOJ %Stl CE| arly

5 pref erqcapoainder ne{t?\l ve féfrlmm us@si s Nadber‘asbuhmlbrﬂorfl-
of fOf[@aﬂ%x(y' Mehaf) pho s%@n‘h%{%‘%%lge“ V%Qtfrb%mde, of
t et rame%fe/l pi peri d| ne oxide (also enoted by the term
TEI\/PO Wérnul a (lva): CH3 11-GH3 R5 NOCH3 CH3
in which R5 represents a hydroxyl, am no, R6COO or 8-
R6CON- group where R6 is a Cl-C4 alkyl radical. It is
pref erabl e advantageously to Yoose t he conpound of
formula (I11) fromthe falt Bt:compounds: 5 -
conpound (A), known as N-(terts: bu(%/l) N-(I -
[ethoxy(ethyl)phosphlno]propyl roxi de, of

&‘ékeﬁl

fermul a: CH3 t/¢~Hp p_L ~ CH3
3
10
- compound (B), known as N-({tert-butyl)-N-(1-
. diethylphosphono-2, 2-dimethylpropyl) nitroxide, of
formula:
HyC
£t
H,C
\0\3 N-—-——--—O.
?t [l CHy
HG :
15 S CHa

- . compound (C), known as N-{tert-butyl)-N-(2-methyl-
l-phenylpropyl) nitroxide, of formula:

HC

CHy
HyC .

20 Another subject-matter of the invention is a process
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- the gaseous™ fuel and of

Et 10 - conpound (B), known as N-(tert-butyl)-N(1-

di et hyl phosphon6- 2, 2- di net hyl propyl ) nitroxi de, of
formula: HBC CH3 Et H3C O N------ 0 H3 H3C 15 CH3

- conpound (C), known as N_(gert-butyl)-N-(2-nethyl-
1- phenyl propyl) nitroxide, of fornmula: H3C CH3 H3C H3

H&(x 20 M0t H@6r SHBE £6H - MBET €5nOf LRGN BUENT if@RLHs® Fuel

process 9 fgﬁﬁthe qQdari zation of an odourl eéss gaseous
[

P T IHRA g 3 T4QF 1Gon2bf off GG i P UHouRf the
afontges i tCioswp osbmp@msmgplfrairsi %Ekffm @b&)_?ﬁi&l@ pafﬂcﬂea}an‘ir}kyl
- acryl at e .as _defined abgve. e _anount the.,

%gﬁghgyé%npoé¥ti%ﬁ%jﬁ§§9t8b8¥edet Ti & aogeréhﬁ1 said
skirdasi iien tihas afe by detasmbhedybyemapiecsbestsgilled in
trdd Ng Hent a t e ific. ch rist) f.

e NG At gy ﬁ@QH? .$f %ié?%ﬁ%?%?ba%%%%sheﬁ%%ﬁal. into
BREUY hy they sPeciifdrcathapractarisbicectoVe dipugrseous

qarlbesrketyeernd @ﬂﬁtrﬂl@u‘@:ﬂh)@n nﬁé@ﬂ@rkfﬁ[el@@‘:@@ﬁ/my vh\ray of
%%gme géaggnggz%o g‘glﬁggggi{frﬁ:a%%ire}%u%anu%g }ge?tweelar? 1 and
500 mg/Sm’, preferably between 2 and 50 mg/Sm’.

‘The gaseous fuels to which the process according to the
invention applies comprise: natural gas, propane,
butane, liquefied petroleum gas (or LPG) or even oxygen
or also hydrogen, such as that generated by fuel cells.
Natural gas is a preferred gaseous fuel according to
the present invention due to its very widespread use
and to the scale of the distribution networks, making
it particularly desirable to reduce any danger

resulting from the risk of leakage.

As regards natural gas, the composition which can be
used as odorant is added by injection in specialized
stations according to conventional techniques employed
in this field.

Finally, a subject-matter of the invention is a gaseous
fuel, preferably a natural gas, coﬁprising an amount of
between =1 and 500 mg/Sm’, preferably between 2 and
50 mg/Sm®, of the composition comprising an alkyl
sulphide and an alkyl acrylate as defined above.

‘The following examples are given purely by way of

illustration of the invention and should not under any
circumstances be interpreted as limiting the scope

thereof.

Example 1 (reference): Odorization of natural gas with
tetrahydrothiophene
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I nvention applies conprise: natural gas, propane,

but ane, liquefied petroleumgas (or LPG or even

oxygen 15 or also hydrogen, such as that generated by

fuel cells. Natural gas is a preferred gaseous fue

according to the present Fn¥Ention due to its very

w despread use and to the scale of the distribution

networks, making it particularly desirable to reduce
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stations according to conventi onal technlques enpl oyed
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invention is gase fue pr e era natur

g&s, téénﬁﬁﬁsFﬁgsaﬁdQﬁE@ﬁ@roﬂs @éﬂﬂeeﬁ01 aﬁdmedﬁm

ng/ SnB8, preferably between 2 and 30 50 ng/ SnB8, of the

c ositigQn conprising an al kyl sul phide and an al kyl
agggﬂﬁhﬁ—gs defi ned above. The foll ow ng exanples are

given purely by way of illustration of the invention
S l.d._not_ under_ any. 35, cirgcunstances be
fer RIS [ ant WL oREYTERETEY. Ry dvipeing

(péfethﬁcewelqhnﬁlzgﬂl aheofcnmponahtga31mdnhated, in the

te& Egdgggﬁéophene 10 10 ng per SnB8 of
ydrot hi ophene are injected into natural gas

u5|ng an appropriate | aboratory device. 5 The content

ot B4l pRUEydhexi de formed, gaf bery combustion of the 87 99
gas th S odo&}zed IS equal to fJS nmg/ SnB. Exanpl e 2:

136?5@ YOFPBHM ABREBRposi ti on'4S Dbt ai ned by sinple 12-00
nixdngxyefEMbe wei ghts of the Tofponents indicated ino.o1

the liquid state: Ethyl acrylate 879.99 g 87.99 %
Example 1 1is subsequently repeated, the tetrahydro-
thiophene being replaced by the composition thus
prepared.

The gas thus odorized i1s subjected to an olfactory
test, from which it emerges that the gas thus odorized
has the same typical gas odor that of the composition
of Example 1.

The content of sulphur dioxide formed, after combustion

of the gas thus odorized, is equal to 0.87 mg/Sm’.

Example 3:

Example 2 is subsequently repeated by preparing the
following composition:

Ethyl acrylate 899.8 g - 89.98
- Tetrahydrothiophene 100 g 10.00

Inhibitor {C) 0.2 g . 0.02

The same results are obtained.
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Tet r ahydr ot hi ophene 120 g 12. 00 % Hydroxy-TEMPO 0.1 g
0.01 % 15 Exanple 1 is subsequently repeated, the
t et rahydro- thi ophene being replaced by the
conposition thus prepared. (Ihe gas thus odorized is
subjected to an ol factory test, fromwhich it
eNB{Yese that the gas thus odorized has the same
typircat—gas odor that of the conposition of Exanple
1. The content of sul phur dioxide forned, after
E@estd o 256 ofuidwengas: 1hus epdeidezedbyi Spespatin® the
of%éa%sm. Exanpl e 3: Exanple 2 is subsequently
repeat ed by PP 1 he 30 fol | owi ng conposi ti on:
Et hyl acrylate 899.8 g 89.98 % Tetrahydrothi ophene
% .. | nhibitor ( .2 9 0.02 % The sane
%L}%i%ésgaoﬁai ned. - 11Q9'%x npl e 4. Exanpl e 2.i388'99
qiyhiqpested by prdgé&ichg the following 11.00
iydmamipcd Ethyl acryl atee 1889.9 g 88.99 % 0.01
Tet rahydr ot hi ophene 110 g 11. 00 % Hydroxy-TEMPO 0.1 g
0.01 % The sane results are obtained. 12 - CLAIMS 1.
Qorepesintd areswhiiteh aoan decadisgeddi n parti cul ar as odor ant
for a gaseous fuel, nore particularly natural 5 gas,
conprising: fromO.1 to 49.9 %of an al kyl sul phide
(k) of ‘
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formula: RI-S-R2 in which RL and R2, which are
identical or 10 different, represent: - an al kyl

radi cal conprising from1l1l to 4 carbon atons; or - Rl
and R2, taken with the sulphu _atomto which they are
attached, represent a saturated or 15 unsaturated

ring conprising from3 tocgaadgoon atons which is
optionally substituted by™a CI-C4 al kyl or C1-C4

al kenyl radical; - from50 to 99.8 % of an al kyl

dcr yl ateengddit idrhewhakkyl camaditeal uekdwhich peortprawsles:  as
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AR 000F 0 0 10T BTt (rT1y e Sy hdefral
|9ﬁﬂrb|q03ﬂptm§lmﬂ ymsrl zation of the aI kyl acryl ate

U1), GeProsingA sapl e néff%' d@l%ﬂ' gah ﬁflde (1) of
formula (I1V): 25 R4 O R3|n whi ch: whi.ch

are i U@ or different, each represent a.

terti a?rlyseazsecondary hydrocarbon 30 radi cal

f to 30 f
410 13 "IEDN: ety ok vor THaT ks odtaRkLosl *or

S- chosﬁxfffamntsulr@lmnesqmitcsphor us, nitrogen or
oxygen, gﬂ_ 2nd, R o iaéﬁﬂgﬁﬁéhngh%rﬁhtﬁ09§9 A A0V pon

to whi ch 3 ey are attac represent a cyclic

hydr ocar B&®™E3 OFadi cal conprising from4 to 10 carbon

atoms~ R' and R®* taken with the sulphur atom to which
they are attached, represent a saturated or
“unsaturated ring comprising from 3 to 5 carbon
-atoms which is optionally substituted by a Ci1-C4
: alkyl or Ci-C4 alkenyl radical:;
- - from 50 to 99.8 % of an alkyl acxrylate (II), the
- alkyl radical o©f which comprises from 1 to 12
carbon atoms, preferably from 1 to 8;

- from 0.001 to 0.1 % of a compound (III) which
inhibits "the polymerization of the alkyl acrylate
(I1), comprising a stable nitroxide radical of
formula (IV):

in which:

- R} and R!, which are identical or different, each
represent a .-tertiary or secondary hydrocarbon
radical comprising from 2 to 30 carbon atoms,
preferably from 4 to 15, and optionally one or
more heteroatoms .chosen from sulphur, phosphorus, .
nitrogen or oxygen; or

- R® and R*, taken with the nitrogen atom to which
they are attached, represent a cyclic hydrocarbon
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preferably from4 to 6, the said radical optionally

bei ng substituted. 5 2. Conposition according to Claim
1, characterized in that it conprises from5 to

14. 95% of conpound (1), f_rg!;% to 94.95% of conpound
(I'1) and from0.005 to o of compound (I11). 10 3.
Conpo CQY, f ai g

char a?lt:z%ed}?(gae% mnqihat t ﬁ%ﬁ gul pgﬁl de (Ilsgﬁgog atoms,
t.etr érw%ifw%bheﬁéomw} r’Pé’c hyfr et Hjie supphfide radical
( MVES) ,optehi st 1y 15¢d i shep § MDYt o4 . di et hyl  sul phi de
(DES). 15 4. Conposition according to one of Clains 1

to 3, characterized in that the acrylic acid ester

@dt) iGDmpﬁEEEiDﬁr@mmmrﬁhy@ tet B¥bimndpr epylracterized in

tci'%{ but y| t 5but | |
hexy }Iéep(f&?plbl g)%ld : &ecyfﬁ a%syl é’tfesgg’%ggnd ().
ComposFYi b abboteh neft R CLE e anck ofrim 0005 o

ijaj@ct@flmdghd haetrihe acrylic acid ester (11) is
nmet hyl acrylate or ethyl acrylate. 25 6. Conposition

according to one of Cains 1 to 5 characterized in
t:hat ictonq;mmrﬂ:sﬁs écﬁicﬁﬁﬂm&iﬁ othi @pbﬁeg of! r1anehsetithynd 2,

HHAE GG S chifhet 8tzod Tk nat LRGN AR i or 1S

-da‘etfnaimma)t(m\@phe&e a( Tipoumet et i eedylr Gmlphlde (MES) ,

Xi f ) (D
FEAEGE R TRk oL A ndd .
hydr oxyl, am no, R6000- or
4. Composition according to one of Claims 1 to 3,

characterized in that the acrylic acid ester (II) is
chosen from methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, tert-butyl, pentyl, hexyl, heptyl,
octyl and dodecyl acrylates.

5. Composition according to one of Claims 1 to 4,
characterized in that the acrylic acid ester (II) 1is
methyl acrylate or ethyl acrylate.

6. Composition according to one of Claims 1 to 5,
characterized in that it comprises tetrahydrothiophene

(I} and ethyl acrylate (II).

7. Composition .according to one of Claims 1 to 6,

‘characterized in that the inhibitor of formula (IV) is

a compound derived from tetramethylpiperidine oxide of
formula_(IVa):
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.11. Gaseous  -fuel comprising an amount of between 1 and
‘500 mg/Sm’®, preferably between 2 and 50 mg/Sm®, of the

25

R6CON- group where R6 is a Cl-C4 alkyl radical. 5 8.

Conposition according to one of Clains 1 to 6,

characterized in that the conmpound of formula (Il1) is

chosen from N-(tert-butyl)-N4l-=

[ et hoxy(et hyl)phosphi no] propyl) nitroxide, N-(tert-

butyl)-N(1-di et hyl phosphono- gHg di met hyl propyl) 10

ni troxi de or

N-(tert-butyl)-N-(2-nethyl - enflpropyl) ni troxide.

9. Process for the odorizdti onvof an odourl ess

gaseous fuel conprisi e add@iTi%n of an effective

15 anmount of the conpositi s defined in one of

Clainms 1 to 8. 10. (dorizati ¢on grHzocess according to

Claim9, characterized in thé@tsthe gaseous fuel is

natural gas. 20 11. Gaseous fuel conprising an anount

Qlfn b%w&ﬁn 23 a@@pr{é%n@/ SEB. hRiES8FBbl Yrbebyeertco@nd or
nﬁé of he ng§5|t|on as _defined .in_ one of

greyPgY ?6615 sBobis Fuét yde &AdEG o d ai m
11, characterized in that it consists of natural gas.

8. Composition according to one of Claims 1 to 6,

characterized in that the compound of formula (III) is

cHosen from ' N-(tert-butyl)-N-(1-

[ethoxy (ethyl)phosphinolpropyl) nitroxide, N- (tert-
butyl)~N-(1-diethylphosphono-2, 2~-dimethylpropyl)
nitroxide or N-{tert-butyl)-N-(2-methyl-l-phenylpropyl)

nitroxide.

9. Process for .- the odorization of an odourless
gaseous fuel comprising the addition of an effective
amount of the composition as defined in one of Claims 1
to 8.

10.. Odorization Process according to  Claim 8,

characterized in.that the gasecus fuel is natural gas.

composition as defined in one of Claims 1 to 8.

12. Gaseous fuel according to Claim 11, characterized

in that it consists of natural gas.




