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ODORANT MIXTURE FOR AN ODOURLESS GASEOUS FUEL The
present invention relates to the field of odorants for gaseous fuels, in
particular odourless gaseous 5 fuels, and has more especially as subject
matter a composition comprising an alkyl sulphide and an alkyl acrylate

which %8&28?@%_ SRR %ﬁ&%@é@%ﬂ%&éﬁ@% of
the risk e

oven gases, which were obtained by thermal processes, were used for a
|ovhg time a3z ¢he: pastvas: gaseous<lietsgboth dortpublid fightthgeehddfos rant s

demesticseguirements. These gases comprised highlyde,0dosiferous s« o s

;gmponents. Consequently, they had a strong specific odour, so that a

2945k colififbe saBily " détectEFHA SoRtrast, t ga§889?ﬁfelsl%%%ﬁﬁy a
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sentially odoutless, either because of thejr.origin or because of t .
AR i0R Coaiont BACh e Rive ookl 28 THCS. FiEake ara paton
NoEed i fisiel thet e F6/fiation occurs of mixtures of gaseous fuels
and of air which can explode, with consequently a high risk potential. 30

Itis,far these safetyjreasops that the natural g%mﬁvimgi@%%gg?fﬂ%s by

is odoriZed by injection (in specialized stations) of asgroprlate, additives
RITES o8drARES BB NatHaF §as'is Generaly cBnvEyBdE odddifess aftde
amst as gaseous fuels, both for public lighting and for

domestic requirements. These gases comprised highly
odoriferous components. Consequently, they had a strong
specific odour, so that a gas leak 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, 1f 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 1is 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 1s generally conveyed odourless, after an
appropriate purification treatment, from the production
sites to the consuming ccuntries, either via gas

pipelines or (in 1liquid state) in specialized ships
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appropriate purification treatment, from the production sites to the
consuming countries, either via gas pipelines or (in liquid state) in
specialized ships 2 (methane carriers) . In France, for example, natural
gas is thus received in a limited numiSer of injection stations where the

%%%%@éﬁ@ﬂ@gfgig%gFﬁF@i'ﬁ%%%%géﬁﬂ%&hQEEMBH@]”EH@E:al gas

through the French 5 gas pipeline network and that which is stored jn
uridler§fBiid GRS i€SUorizRd, Which TiakBE pdLbiBhe easy et G T int o
thé vennef atéak;avhehaveridahe nfetwork it odewrseto Inpthekhat the
coxptries: natisal gas Mmayde distiRuted qvek dhe ateaRidhe eauntiydhch
a netwark of pipelines In. which itmaves pithout gdorant, {he naural.ggs
tHen bé)lng odorized A8 1t entérs the towRs i which It is consumed, which
regdireg ar'even Righ&snunitfer 6F a5 dFeEton SEtidhs Sbfsye Batikgible
are geneeadly maintained wnder are atmespherelefaitrogereorobratital £he
inorderto Jimit, 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
ethylosuiplide@rtétralmydrotiiaphenk, ahichrarg Widelstused 25 fortheiver
excellent propsities i pagigwarwhich are ;capablerof iriggeting aifgeling;
of alarm in ﬁeg%le in the, %ylent tOf an, accid ntaltlgak of q{;lturaigas thusth
SHdHZBd Afid SHiNtEtng the NeceSEARY Protéctive “opafatiohs 3?2  then
Frsvienger cairingabe cambistionrdfsmturdiiyas thesé pioductsigénetdte 15
ambameratof sulphwrdioxigdgyihiek, an even higher number of

injection stations.

Storage tanks are. generally maintained under an

atmosphere of nitrogen or of natural gas in order to

-1limit, at this stage, the risks of explosion.

Alkyl suiphides, 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 o¢f an accidental leak of natural gas thus
odorized and of initiating the necessary protective.

operations.

However, during the combustion of naturai 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/8m3 (ox

number of m® of the gas, measured under standard
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however low it might be, becomes not insignificant when an overall
balance is carried out on the scale of a 35 country or of a region, in
particular with a high level of industrialization or urbanization. Thus, by
way of example, the combustion of a Rafural gas odorized with

tecghufgiigahene 24 congenitaon of 10 mofSad ey Humber ol md .

0 gas, measured under standard 3 temperature and pressure
conditBRSF Jentiates P8 Wg/ShrE bfSulphur dioxide. In the general

context of better consideration of 5 environmental constraints, it is

thereforg.desiable to) reduge-tberamauntsiof SQZ dischargeddedhe on  of

ecosphere via odorants based an alkyl sulphid sepl[e%%r;:teln dnatural 928

ﬁ?i‘ﬁbliﬁé’%%ﬂwtb% tiGiT OF tHe ARSF 10 urt]hsérr%ore, &hSe 6f éslh‘?la
aepfHes aStomporentss ofyas Tdoraht prikteressid diselosé@ inaResphere
literaturead hus-RatephApplication RE 198370661 meRtieRs aprecasstiorin

t?@?&%ﬁ%[atg sOfJ‘L?%%?%gééé’yc%%%%k 3,12 Mixtre ¢ompusing an
alkyl acrylate, a nitrogenous compound of pyrazine type and an
antioxidant. However, this mixture exhibits the disadvantage of not having

ahupdban:daamcteniﬁ&: ofgas afd isithys capable aft beings components
misinterprelgd Jn e guent,of agassleaksThe,20 &isk is,9f COYrse ey re .

non-detection of this leak and an explosion, if the concentration of gas in
theé air reaches its lower explosive limit. Patent JP55-137190 also
didoleseskateddrahpmbdiaret 26rcopibining £\ acrydare witksa gpaaificess

sgiphur gempeidnd; 4a this instance,tertabutyl mereaptan (audBMbn of a
Ho.w%\{leréthecgwagic/)r.disadvantage 0 hii mixture .is that, bgcaus% of the

chaiical Feactiity of TEM with ethylacrylate, the 2 components of tHe <"
CERRET RS 3DTAVE 16 Be Bidted fithe VariGUS hfeEliSA RtatioHs e Ve L

this mixture exhibits the disadvantage of not having an
odour characteristic. ¢f gas and is thus capable of
being misinterpreted in the event of a gas leak. The
risk is, of course, the non-detection of this leak and
an explosion, if the concentration of gas in the airx

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 cof 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, 1in 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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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 éa§ set out above, in a 35

cppsiderable increase in the costs of the injection, stations; Fesulting fiome s »
the necessary multiplication in- the storage tanks and injection pumps and

Hehas 1 SedrthefinoRS Patdrit APPICALiGH YO 2604/029852 GiSLi3LBEANh®
otleraniconsisting efifayl components; , ineluding anlalkyhaciylate, aand an
allyl sulphide and an antigxidizing stabilizipg agent, sugh@s tels5  rerc-
butylhydroxytoluene, hydroquinone, and the like. It i anhalmlofkthe
eMboREARC HECRSEE REreif Y0 Provitid's nheo’ve‘T‘8§or“-’an€t°' mixtare which
overcomes in particular the disadvantages of the odorant mixtures of the

prior adt 10 setiqut above -Aesprdingdora firskiaspedt stherenisrprorided @rovide a

composition which can be used in particular as odorant_for a gas :
fdécf,gr%greoggﬁ%war@ln%%ﬁlr]é?gggf Pfé cgrxﬁ%ﬁgi%ﬁ?fgrorjhno.ﬁc%%%%o é:n the
alkybsdiphifec@esf fofmilac RESRRMh WHigHh RE&nPR2 \WRichater art
ideaticakar 2045#erent, represent: - an alkyl radical comprising from 1 to

4 carbon atoms; or R and R2; taken with the sulphur.atom to which they
are attached, represent a saturated or 25- unsaturated ring comprising

frBAT3¥6 5°CarbBn atdms Whid ReStionally SGbstRufei By & e1=C4 alkyl
or:Citee4 atkeny! radicat; froam50:¢0 99:8 6 dhammalkkyliacrykate @B, theorant

for a gaseous fuel, more particularly natural gas,
comprising:
- from 0.1 to 48.9 % of an alkyl sulphide (I} o
formula:
RY-5-R?

=y

in which RY 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 -Gy
alkyl or Ci1-C; 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;
- from 0.001 to 0.1

inhibits the polymerization of the alkyl acrylate

oP

of a compound (III} which

(IT} and, comprising a stable nitroxide radical of
formula (IV):
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alkyl radical of which comprises fromito 12 30 carbon atoms, preferably
from 1 to 8; from 0.001 to 0.1 0 of a compound (1) which inhibits the
polymerization of the alkyl acrylate"(li§ and, comprising a stable nitroxide

radical of formula (IV): 35 -5 - R4 (N-O R3in which: R3 and R4, which
are identical or different, each represent a tertiary or secondary

hydrocarbon 5 radical comprising frogn.2 t¢y30 carbon atoms, preferably
from 4 to 15, and optionally one or more heteroatoms chosen from
sulphur, phosphorus, nitrogen or @gen; or R3 and R4, taken with the
nitrogen atom to which 10 they are attached, represent a cyclic

hydrqgarbgn radical comprising from 4 to 10 carbon atoms, preferably

from 4 t0-6, the said radical optionally heing.substituted. 15 Percentages
in the presefittext are WeigHt p&reentages uln(fé? Gt icated. ©2°"

s otherwise indica

The compoesitiedisclosed herdincorfers dn gasecusifiels, impariettroon
on natukal gasz aftetitg 20 ipjactiondntethedattes a bigh edarpbpowerns
comparapzle K10_ tg%tlobtagﬂreéjmw@ tr%% odi)gantsatlzle}fe_% F%gialg%/ill ul hbdgeof or
the priof ar, glfowm&/ any person present in thé vicinity of a leak'to
recogniZetife [ater AAd (0 Tke tHE BPPropriaie safety tidasuriy 2B0THIS S -
high oderantpewer isrobiaipedrat the-same time as a significant reduction

injmaa@mug§&ﬁﬁg2 taken with the nitrogen atom to which
they are attached, represent a cyclic hydrocarbon
radical comprising 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 disclosed herein confers on

gaseous fuels, in particular on natural gas, after its
injection into the latter, a high odorant power
comparable to that obtained with the odorants based on
alkyl sulphide of the prior art, allowing any person
present in the wvicinity of a leak te recognize the
latter and to. take the appropriate safety measures.
This high odorant power 1is obtained at the same time as
a significant reduction in the amounts of 30
discharged to the ecosphere after combustion of the gas
thus oderized. Finally, this composition, because of
the absence of reactivity between the compounds (I) and
(IT), can be employed in injection stations using 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



discharged to the ecosphere after combustion of the gas thus odorized.
Finally, this composition, because of the absence of reactivity between
the compounds (I) and 30 (ll), can be ém“)loyed in injection stations using

a sin%le storage tank, sinfg!g Ergée_ption pum and a singLe.inj]ection head,
whidh%88uits iR considerably” sitiplifiet logistits® 38 #ctording to a
pRIBEEA FHEriave f6rmt of ife 8 Scompositiorrthstiased Rereirt ¥R8 8° to
campositien eamprisesdtom 5 to114.95:%4 of campaundd®), fream 8506 % of

9%.§%P%u%&ownq (1) and from 0.005 to Q.O5 % of compound (lIl). 5
eference Is given to the use, as alkyl sulphide (), of

tetrahydrothiophene (TI-IT), methyl ethyl sulphide (MES), dimethyl
suphifiex®&MS) drsdiethyksulphide DES)e10 The adrylic acid BsterdH) isI) .
chosen.ipparficiandrom methyl, ethylin-propyk 4$apropW: APUYlsy i phice
|sobuté(l, tert-putyl Eentyl, hegg{[1 h%%tyl, oct)él and dod%cyl ta%yllates. Jr5h ' de
AdlBtding todaFB‘FéCf Med embediment of tHe-compasitidit distiosed 2P0
herelt; luse is made of methyl acrylate or ethyl acrylate. 20 According to a
very particularly preferred alternative form disclosed herein, use is made
of a composition comprising tetrahy iophene and ethyl.acrylate, The
pr%%gnciépcfrr] ﬁ% %on?&?s#tio‘r%sd%éecliosggthge]reﬁ]Sof é:o‘%rﬁgoeﬂlnd 25 (ETISR&%UMI
thézetfect SEiRRDIting thE PolymerzatiGiPbthe ach/Ates Akith arBVeRFyL.
reagtie:mENOoMess which:gan spentangouslyexyl, heptyl, octyl and
dodecyl acrylates.

According to a preferred embodiment of the composition
disclosed herein, use i1s made of methyl
acrylate or ethyl acrylate.

According to a very particularly preferred alternative
form disclesed herein, use 1ls made of a composition
comprising tetrahydrethiophene and ethyl acrylate.

The presence in the compesition discleosed herein of compound

{(1TI) has the effect of
inhibiting the polymerization of the acrylates, which
are very reactive monomers which can spontanecusly
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 £all in the concentration of the
odorant in the natural gas, which increases the risk

related to an undetected gas leak.



10

15

20

25

30

polymerize. Such an uncontrolled polymerization is capable of placing in
danger people found close to 30 injection stations, such as residents or
workers in charge of maintenance, due to the risk of explosion. If this
polymerization occurs during storage, TncTuding, for example, in storage
tanks or vessels of injection stations, it can also result in rapid fouling,
indeed 35 even blocking, of the pipes between the storage tank and the
injeBtioA PBATBHEN £phehdiTehbh cdr Fesult if ankiieBhtrolfed fafein and
thé edmceptratian et then odiogant ificthe paturnad gas, whichcincreasesithe the
risks, felated n anuundetested gas,leak. 7, fThescampaunds of formyla6v) p,,

are known_per se and their preparation is, for example, described in the
work “SYRtHR THemistRof Stble NitroRfdes" bySE 8. vdiddarsky BN
dl; CRCP16$4) 1093, ISBN: 0-8493-4590-1. The inhibitor of formula (1V)
exhibits the advantage, in contrast to other inhibitors, such as radical 10
iphibitors belonging to the_family.of th droguinones, of not requirin
s%r%lgé" %P eﬁ)elr:)%g?ar?t%m&?ﬁ%%lnadgr&aiWTh%q#% %éjcqéﬁset&%ra%gé{ﬁ% qé?ge !
aifiis ferdered hecdssarypior tadicalRBbREIRIST hydibghinoaé typeadical
awihga the-fact thatthenaglivg 15 fen of thenhibitpsisia nolecgle the
Aofaclical whichis formed following feaclion with aygens ., e

point of fact, it is highly advantageous, in designing thjection stations, to

- BAESIBES SttETRe Ddorarthiktdrd iR BeHSsTophaEAR sENGifdera 1t is

natudd 20¢as presstsealych anfembodimedi orakes itjpassible-ors of

APLAGSONSIYLO s thegfficiency ghthe: dpjection.pUmpPsThe  j ve
infibitor of formyia ﬁi%‘f&%@%rs e adyantage, for the same fepson.of .
being

radical which is formed following reaction with oxygen.
In point of fact, it 1s highly advantagecus, in
designing injection stations, to be able to store the
odorant mixture in the appropriate vessel under natural
gas pressure. JSuch an embodiment makes 1t 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 statiocns 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):

Ry N—=0©Q

CHz
CHa

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



10

15

20

able to be used in tanks for storage under nitrogen, 25 encountered in
some stations for the injection of natural gas. According to a particularly
preferred alternative form, use is madé, as inhibitor of formula (1V), of a

3 po ri te thylpiperidi Xi Isg jdenoted by
o (o TERISG) 2 formuta (VA CH 5 R G ACHS CH " which RS

represents a hydroxyl, amino, R6COO- or - 8 R6CON- group where R6 is
axdl-CS alkykradicab. it isqpreferablesadvantagéousttooeifoosh ¢hecompound

?E)@E@H@ﬁuqfafﬁr{\twﬂ(' t%)?)fém%ﬁg {%@M%r&tgﬁ@g@hp@@%g%@dgqrrpound

, KnOwn as N-(tert-ou -N-(1- [ethoXxy(€e pnaspnino)prop R _
nitroxideS SFH8iHda: C 'Hscﬁ%[?‘ﬂ{}-o =50 -Fﬁmiéﬁé)gﬁ%‘i\é)yl) N- (1
compourid (B knowiras NefiersbuiyNH - opy L) nitroxide, of

diethylphaospheng-2,2-dimethylpropyl) nitroxide, of formula: H3C\ CH3
HSC a N-0" Et~ CH3

GH,
e CH,
N—=©O"

O p

g CHy,

=H

- compound (BY, known as N-(tert-butyl)-N-(1-
diethylphosphono-2, 2-dimethylpropyl) nitroxide, of

formula:

>/ o
£
H?fc \ s
™ N3
I e o
= u cHy
O
HG”
CH,

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

HSC
e
H,C N
N—0
CH,

According to a second aspect, there 1s provided a process



H3G 15 CH3 compound (C), known ag N-(tert-butyl)-N-(2-methyl-
1-phenylpropyl) nitroxide, of formula: H3C \\\ CH3 CH3 H3C 20
According fo asecond aspegt, there is provided anreeess Gfoethes  fuel
odorization of an odourless gaseous fuel comptsing.the addition.of ap ..\,
cffetive ﬁﬁ%nwﬁh@%ﬁ 5Sition on%rplrisflan‘gggrcf gﬂtg/Tsugi%gfi eandan
atiytracrilateas definediabove. Fiie aridiit oftheaids céRposifiort L kv

has to be.determined hy:a person skilled.in the-artby meansal the said
systematic tests, taking intq account the. specific characteristics.gfithe. 4

> gafBBES Fhelfan Sﬁr?%%ig?ﬁbd%ﬁ%%]enlé%&i‘éfé rehﬁa;/ %% way of ll © , ;
indieatian; thisceffetiverapnoarit caivisetsatneen 1 &Rd“fo 506ahglsmar e
preferably between Z-andi 50 mg/Sm3z he gaseaus-fuels fo wilieh theseous
process disclosed. herein applies comprisg; nafural gaspprapane,bu ' of
Iidﬁ&i%daﬁéfrocfgjnrﬁhg%sg(loérq{%é)%r_eégn %iygen or also hydro éjng,) sﬁfg i g
aé 1tk generated thy fuePEdIRC Nififtal YASYS A pretBrBE gasedisfuet ad™

10 disclosed heréjn due f:itsivery widespsead Bseand 16 the £&afe. of the
; distribution networks, making it particularly desirable to reduce any

-, danger resulting from the risk.of leakage. Therefare, gecording.to athirds  zpplies
Thegpef tere 1€ Brovided a‘ﬁ%ﬁggriz%o"n &g§e§s as defined above,
-onharaeterized-inthat the sgaspous furekis naturaingas. As fegardshakital °1eum 925

] gas, the composition whicgncagrbe

SEQ & tis added bydnjegtion yenerated
SRl A .can be ysed ag. adorants ¢ g ng
(Oﬂnjspgélaf?fedesﬁéﬁon%xggcordlng to con\./en%}lonal techniques employed in el as
by thisfigld. Einally,.acttrdingad a fourth abpect? thétéds prdvided @5 F=01S  ~H-
disclosed herein due to its very widespread use and to the gcale
of the distribution networks, making it particularly deszirabls to

reduce any danger resulting from the risk of leakage.

. ) ‘ L —_
Therefore, according to a Third aspect, +here 1s providsd an

odorization process as defined above, characterized in that the

gassous fuel is natural gas.

As regards natural gas, tThe composition which can be used as
odorant is added by injectior in speclalized stations according

o]

to conventicnal technigues employed in this field.

Finally, according tec a fourth aspect, there iz provided a
gaseous fusl comprising an mmount of betwsen 1 and 500 mg/SmB,
preferably between 2 and 50mcy/Sm°, of the composition comprising
an alkyl sulphide and an alkyd écrylate as defined above. In one

embodiment, the gaseous fuel is preferably a natural gas.
The following examples are given purely by way of illustration oL
the invention and should not under any circumstances De

interpreted as limiting the scope thereof.

LR £ PR 1 rh
Example 1 (reference): Odorization of naturas gas WLT

tetrahydrothiophene
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gaseous fuel comprising an amount of between | and 500 mg/Sm3,
preferably between 2 and 50mg/Sm3, of the composition comprising an
alkyl sulphide and an alkyl acrylate as defined above. In one

embodiment, the gaseous fuel is preferably a natural gas. 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
thereafgExamplerd (referense)ADgerzationainatralgas Withiected into
tetr rothigphene, - r Sm3.of tet iophe r
GO i s
content of sulphur dioxide formed, after combustion of the gas thus
odorizedoprstequal ¢ 7 3ahglsm3d Exaimjple Zoitdhe felfoveing combustion
corEpesiion Is.obigined i simple mixing.gtihe Weiohts piig sry
components indicated in the Iqu|d state: Ethyl acrylate 879.99 g 87.99 %
Tetrahydrothiophene 120 g 12.00 % Hydroxy-TEMPO 0.1 g 0.01 % 15
EXgapkie2subsequently repeated, the tetrahydro- thiophene being
replaced by the composition thus prepared. The gas thus odorized is
szﬂ%cteg% ﬁgn {)rlfactggf ngte%ti (grlgl)m.vsvhigl% E[ emerges that the gas thus,
odorized “has the Shne Itnfplcafl gas odor that of the compbositiont of. "1
Exdmple:e. THe eshfent of SulpHig dicxitle forfides afterébmbustionins ofhe
theigasithus ogedzed, is equal to 0.87 mg/Sm3. Example 3: Example 2 is
subsequently repeated by preparing the 30 following composition: Ethyl
acrylate 899.8 g 89.98 %

Ethyl acrylate 879.99% g 87.99
Tetrahydrothiophene 120 g 12.00
Hydroxy~TEMPO 0.2 g 0.01

Example 1 1s subsequently repeated, the tetrahydro-
thicophene 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 suiphur dioxide formed, after combustion

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

Example 3:

Example 2 1is subseqguently repeated by preparing the
following composition:

Ethyl acrylate 869.8 g 89.98
Tetrahydrothiophene 100 g 10.00
Inhibitor (C) 0.2 g 0.02

The same results are obtained.

ae aC o

ae g0 ae



Tetrahydrothiophene 100 g 10.00 % Inhibitor (C) 0.2 g 0.02 % The same
results are obtained. - 11 - Example 4: Example 2 is subsequently

repeated by preparing the following composition: 5 Ethyl acrylate 889.9 g
88.99 % Tetrahydrothiophene 1107g 11.00 % Hydroxy-TEMPO 0.1 g
Q:01 % ;The,same results are obtained. - 12 - CLAIMS 1. Composition
Whrchfc)“an"be—u' sed in particular as odorant for a gaseous fuel, more
particularly natural 5 gas, comprising: from 0.1 to 49.9 % of an alky!l
Suphige ¢) f formulanR3<8rR il whick Ri=metR2h which epevidemticat he
of 510 differgnt- keRyesent; »an alkyl radical comprising from 1 to 4 carbon
atoms; or - R" and R2, taken with the sulphur atom to which they are
attached, represent a saturated or 15 unsaturated ring comprising from 3
&' 5earb8f Btdras which is optionafif SuBstituted by a CI-C4 alkyl or 88.99
Ql-Chalkenyl tadicah fram 50 to 99.8 ¥potan alkyl acrylate (11), the alkyl oo
radi f whi mprises from 1 to 0_carbon atoms, preferably fro

i Ogg;g%% m%fgo%gto 0.1%ofa compjgzur% Tl which inhibits the B o1
polymerization of the alkyl acrylate

The same results are obtained.

e ol o
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(1), comprising a stable nitroxide radical of formula (IV): 25 R4 /N-O R3

in which: R3 and R4, which are identical or different, each represent a
tertiary or secondary hydrocarbon 3 rf\d_ical comprising from 2 to 30

carbon atoms, preferably from 4 to 15, and optionally one or more
heteroatoms chosen from sulphur,gatyosigRorus, nitrogen or oxygen; or R3
and R4, taken with the nitrogen atdom to which 35 they are attached,
represent a cyclic hydrocarbon 13 radical comprising from 4 to 10 carbon
atoms, Graferatly Hom 41616 thecstid radicatsoptiondlly beingicular  as
ssdpstitetied. 52 Compesitien acqarding ta&laimda eharagterized imdbatis1

comprises from 5:t0 14.95% of compound (1), from 85 to 94.95% of
c‘%rinp’ouncinflj% n?ﬁ%m 0.005 to 0.05% of corggound (., 10 3.

a
Compoditi6h adcotdiddto tther of CRimS® add BY thardcrizad in'thht ©F
the alkyf sulphide: (1) is tetrahydrothiophene (THT), methyl ethyl sulphide
(MES), (dimethy! sulphide (DMS) or diethyl sulphide (DES). 15 4.
Composition according to one of Claims 1 L‘g 3, . characterized in that tPe or

acrylic adtd e¥tet (1) is 'chosaFrom meth§l &1, i2propy-Sopropyt; n-
butyl, is@biify tentbutylepemtyehexyl, heptyl, octyl and dodecyl
acrylates. 29;5. £ompositign acgordagnior-ens abClaimal1o 4o 4 carbon
atoms; or
- Rr!' 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 Ci-C4
alkyl or C3~C,; 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;
- from 0.001 to 0.1 % of a compound (III) which
inhibits “the polymerization of the alkyl acrylate
(IT}, comprising a stable nitroxide radical of
formula (IV):

Ry
\N_“O
/

Ry

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 hetercatoms .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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characterized in that the acrylic acid ester (II) is methyl acrylate or ethyl
acrylate. 25 6. Composition according to one of Claims 1 to 5,
characterized in that it comprises tetrahydrothiophene (1) and ethyl
acrylate (I1). 7. Composition accordl'ngll% one of Claims 1 to 6, 30

charaCtg ek ninat g pbiipcof rmia VIS, 2 samAoupg Jerivetions,
from tetramethylpiperidine oxide of formula (IVa): - 14 - CH3 GH3 RS
ON-0 ~EF3fEH3Rhsvhidh RS repfeseftd a h§droxyi8mind2RECOER 3L
R6CONegtdumwhére R6isig Glidtalkyltradical. 5 8. Composition
according to one of Claims 1 to 6, characterized in that the compound of

farmula (Ill) is chosen from N-(tert-butyl)-N-(1-. , )
Bty (B OSAROBIGH T8, N(HE 1+ characterized in
b= N-Utdiethyiphidsptond-2audimethplpréfylf 26 nigbxidespound (I},
NE ¢tert-baityl) N (2smethnd--plrenylprgpyih ditroxide. SrRrogassdforathecs to
o(?jog%@ti%n Ofc%rr‘nog%urclfsﬁ gaseous fuel comprising the addition of an
effeciive 1% amMount of the composition as defined in one of Claims 1 to

8. 10. Odorization process according to Claim 9, characterized in that the
gaseous tugbissnatiical gasc20dih dSaseous fired comprisingiarsamoantiof? ,

between L and, 80 mg{Smg;, preferably befween 2 and Bomgem3, of ;5
the composition as defined in one of Claims 1 t0 8, ,
tetrahydrothiophene (THT), methyl ethyl sulphide {MES),

dimethyl sulphide {(DMS) or diethyl sulphide (DES}.

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, isopropyi, n-
butyl, iscbutyl, tert-butyl, pentyl, hexyl, heptyl,
octyl and dodecyl acrylates.

5. Composition according to one of Cilaims 1 to 4,
characterized in that the acrylic acid ester (II) is

methyl acrylate or ethyl acrylate.

G. Composition according to cone of Claims 1 to 5,
characterized in that it comprises tetrahydrothiophene
{I} and ethyl acrylate (II).

7. Compesition .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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25 12. Gaseous fuel according to Claim 11, characterized in that it
consists of natural gas. ABSTRACT Composition which can be used in
particular as odorant for a gaseougftﬂeé, more particularly natural gas,
comprising: from 0.1 to 49.9 % of an alkyl sulphide (I) of formula:
R1-S-R2 in which R1 and R2, which areki{dentical or different, represent: -
an alkyl radical comprising from 1to 4 c rB@p{ atoms; or - R1 and R2,
taken with the sulphur atom to whic are attached, represent a
saturated or unsaturated ring comprisingifrom.8 to 5 carbon atoms which
is optionally substituted by a%l-c alkyyor C1-C4 alkenyl radical; from
50 to 99.8 % of an alkyl acrylate (ll), Il%l radical of which comprises
from 1 to 12 carbon atoms, preferably f 9@1 {0 8; from 0.001 to 0.1 part
by weight of a compound (Ill) which inhibits the polymerization of the

alkyl acrylate (Il .
JJY wh%ch (QS represents a hydroxyl, amino, RéCOO- or
R®CON~ group where R® is a C3-C; alkyl radical.

8. Compositicon according to one of Claims 1 to 6,
characterized in that the compound of formula (ITI) is
chosen from : N~ (tert-butyl)-N-{1-
fethoxy(ethyl)phosphino]propyl) nitroxide, N-(tert-
butyl)-N~(1-diethylphosphono-2, 2~dimethylpropyl)

nitroxide or N-{tert-butyl}-N-(Z2-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 B.

10. Cdorization Process according to Claim 9,

characterized in that the gaseous fuel i1s natural gas.

11. Gaseous fuel comprising an amount of between 1 and
500 mg/Sm’, preferably between 2 and 50 mg/Sm’, of the

composition as defined in one of Claims 1 to 8.

12. Gaseous fuel according te Claim 11, characterized

in that it consists of natural gas.





