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small amounts of water at the bottom thereof.
Some species of bacteria and fungi normally
found in soil and ground water have been
found also to exist in the water bottoms of
such storage vessels deriving their nutrition
from the hydrocarbon phase as well as from
trace elements found in the water _phase of
the storage vessel. This metabolism is respon-
sible for the consumption of some amount
of petroleum product, tank corrosion, and
results ‘in general product deterioration by
forming rust, hydrogen sulphide, gums, per-
oxides, acids, coloured substances and fila-
mentous material at the interface between the
water and the hydrocarbon.

Bacteria seem especially to favour hydro-
carbons having a long carbon chain length for
a diet and hence bacterial action such as that
above described is more prevalent and far
more difficult to control in kerosine stocks
than in gasoline stocks stored over correspond-
ing water bottoms. Gasoline generally has an
end point below 450°F., and often below
400°F. Even when the end point is 450°F.
the per cent. cooling above 400°F. seldom
exceeds 10%,. Gasoline has at least 40°% of
its components boiling below 250°F. As used
herein the term “kerosine-type hydrocarbons”
means those in which at least 30%/ boils above
400°F., or in which not more than 15%, boils

[Price 4s. 6d.}

Distillation
20%, evaporation
509, evaporation
909, evaporation
Residue, %, volume
Loss </
Sulphur, per cent. by weight

max.

Freezing point
Btu/lb.net, min,
Flash point

270°F.

370

470
15
1.5

04
— 76°F.
18,400
10°F.

Thus, about 359 boils above 400°F. In
JP-5, 80 to 903 boils above 400°F. In a
close cut kerosine boiling at 300°F, =+25°F.,
no component boils below 250°F,

In addition, kerosine stocks more so than
gasoline stocks seem to stabilise the water-in-
fuel emulsions resulting from the slimes and
filamentous material produced by micro-
biological action, and hence much of this con~
tamination remains suspended in the kerosine
phase and has the tendency to clog filters and
strainers in the storage and transport facilities
and in the filters of the engines in which
kerosine is used as a fuel.

Filter clogging is a particularly serious
problem in jet aircraft operated on kerosine-
based fuel because of the consequences of
operational failure. Moreover, the tendency
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that a lethal concentration builds up therein.

In accordance with the present invention,
it has been found that the above object may . .
be accomplished meeting the stated criteria in

30 bacterial problem over an entire fuel distri- an optimum manner by adding to the kero- 95
bution system due to the large number of sine prior to its storage a small amount of
tanks involved in such a system, a more dipophilic than hydrophilic oxygenated

It is therefore the primary object of the organoboron compound as a protector.
present invention to provide a bactericidal ~ Accordingly the present invention provides

35 agent which can be incorporated directly into @ process for protecting kerosine-type hydro- 100
kerosine-type hydrocarbons so that the bacteri- carbons stored over water bottoms against the
cidal agent is carried along with the kerosine- degradation of said hydrocarbons caused by
type hydrocarbons as the kerosine-type hydro- microbiological action at the hydrocarbon . :
carbons are transferred from one storage vessel ~water interface, which comprises adding to

40 to another, including their transfer through said kerosine-type hydrocarbons (as herein- 105
the fuel system of the engine in which it is before defined) as a protector a borate com-
eventually burned. In this manner effective pound of the general formula:
control of bacterial action prior to the use
of the fuel may be accomplished by merely R—O—B—O0—R

45 adding the agent to the kerosine-type hydro- |
carbons prior to its storage. In order to fulfil o
this aim successfully the bactericidal agent l
must obviously satisfy a number of require- R

* ments. The agent must, of course, be soluble . . .

50 in the kerosine to the extent of permitting a wherein (1) each R is the same or different
lethal concentration to be incorporated into and is an alkyl radical containing from 2 to 110
the fuel. Furthermore, the agent selected must 12 carbon atoms or is an aryl radical of the _
function as a potent killer of bacteria. It has general formula: -

"~ been found that some agents may Initially

55 control bacterial development but they are : k!
effective for only a limited length of time
because the bacteria adapt to the agent and
develop an immunity thereto. Obviously to 2
control the problem outlined hereinbefore,

60 adaptation must not occur and the bacteri- . ' .
cidal agent chosen must kill the bacteria, in which R, and R, are the same or different

Furthermore, the agent selected must not and are each a hydrogen atom or an alkyl 115
change the performance of the kerosine stock group containing up to three carbon atoms
as a fuel. This is a particularly difficult re- and wherein one R can be a hydrogen atom,
65 quirement to satisfy where the fuel is intended or (2) two R radicals are bonded together



Furthernore, as the nunber of carbon atons Kkerosine stocks. 6
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Tri-aryl borate Additive o Concentratiomat
0. 001% by - Run No. wei ght Boron

Count/ mi . 1 none (base kerosine)

5, 500, 000 , 2 tri-phenyl borate

3 3 tr|969043yl bor at e 3
4

1, 200 g theéf}';db% it % PaREen a@é&gﬁ %ﬁrg T oreh ug,gaw?g frope

boron remains in the kero- t hat the cogpeu ﬁmﬂ§§ lcbingolt, whgygqﬁlon

si ne phase after the first e Qntacting the tri- have very effective

bactericidal activity at- gyl?'l borate agent will carry fhrough to a 10. 5
gr eat Q_r_,dﬁd‘fgaer of tanks in

very low concentrations. Sience the tri-xylyl
the distribution borate is the |east vvater-extracta‘ty/e. it is less
system ~effective irrtleegrdupr st contacting. On the ot her
/ \ the glycol and boric acid are reacted together
5 -R'-O-B\ / in equimolecular amounts and for each mole
of acid and glycol used in the reaction, 23 45
moles of water must be removed. In forming
the compound where X is
wherein R is an alkylene chain of 2 or 3
carbon atoms in length and wherein R* con-
tains from 3 to 12 carbon atoms, in an 7 \
-amount equivalent to 0.0001 to 0.01% by E0-B
10 weight of boron calculated on the total weight \ /
of the kerosine-type hydrocarbons and the
protector. boric acid is reacted with a glycol in a 2:3
The protector may comprise at least one ratic and 3 moles of water are removed for 50
glycol borate compound of the general for- each mole of acid employed in the reaction.
15 mula: The water of reaction when removed is
preferably separated overhead, such as by
PN blowing with nitrogen at slightly elevated
n\ /a--ox temperatures or by distillation. Due to the 55
o low boiling point of these compounds, removal
of the desired amount of water by simple
in which X is a hydrogen atom or the group boiling causes a certain amount of loss of
the product to volatilisation. For this reason,
/° \ the water of reaction is preferably removed 60
weeB by azeotropic fractional distillation. Illustra-
\ % tive examples of solvent which can be used
for this purpose are benzene, toluene and
or the group xylene,
In accordance with the present invention the 65
/°\ . protector may comprise at least one triaryl
20 Bu-Owcl R! borate compound of the general formula
No”
Q-oa-o-@
wherein R is an alpha or beta alkylene radical Rt ., ° ™ R
containing from 3 to 12 carbon atoms, Iz
The glycol borate compounds used in the
present invention may be readily prepared by @—R'
25 reacting orthoboric acid in a molecular ratio
of from 1:1 to 3:2 with the corresponding '
glycol having the general formula: wherein R and R! are the same or different
and are each a hydrogen atom or an alkyl 70
| ] [ group containing up to three carbon atoms.
HO—C—{C],—C—0H Examples are tri-phenyl borate, tri-tolyl
A | borate, tri-xylyl borate, tri-cumenyl borate,
tri-ethylphenyl borate and tri-methylethyl- .
in which » equals O or 1 and the unattached phenyl borate. 75
30 valencies are linked to hydrogen or to straight Following another aspect of the invention,
chain or branched alkyl radicals to provide the protector may comprise a boron alkyl com-
a total of from 3 to 12 carbon atoms. pound of the general formula:
In forming the compounds of the foregoing
formula where X is hydrogen, the glycol and R—O0—B—0—R
35 boric acid are reacted together in equimole- |
cular amounts. Two moles of water of re- O
action form for each mole of acid and glycol |
employed in the reaction, The water may or R?
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boron compound between the hydrocarbon
and water phases. The latter determination
can readily be made for any compound by
merely adding the compound to a known mix-
ture of the kerosine-type hydrocarbons and
water, analysing for the amount of elemental
boron in the hydrocarbon and water phases
separately and then dividing the larger num-
ber by the smaller one. In considering the
amount of water, not only must the water
in any one tank be estimated but the number
of tanks in the distribution system that the
kerosine-type hydrocarbons must be trans~
ferred across must be taken into account since
normally each tank will represent a fresh body
of water to steriliss. The choice of boron
compound will determine how much of the
boron compound will be extracted into the
water phase in the first tank and how much
will remain in the kerosine-type hydrocarbons
to distribute between the kerosine-type hydro-
carbons and water in successive tanks in the
distribution system. In the case of glycol
borate compounds in general, the longer the
carbon chain length in the glycol portion of
the boron compound the less water-soluble
or water-extractable the boron compound will
be. For example, butylene glycol borate is
more water-soluble than is hexylene glycol
borate. In the case of tri-aryl borate com-
pounds in general, the greater the number of
carbon atoms in the R and R' substituents
in the molecule of the foregoing general
formula, the less water-extractable the boron
compounds will be. In the case of boron alkyl
compounds in general, the greater the number
of carbon atoms in the alkyl groups of the
molecule, the less water-extractable the boron
compound will be. For example, tri-butyl
borate is more water-soluble than tri~octyl
borate. So less of more water-soluble com-
pound would be needed in kerosine in the
first tank containing water to give a concen-
tration of 0.05%, of boron in the water. How-
ever, since more of a more water-soluble boron
compound would migrate to the first body
of water with which the kerosine-type hydro-
carbons contact, less boron compound would

o e

e

type hydrocarbons must be worked out for
the particular distribution system under con-
sideration utilising the general guides set
forth hereinabove. However, as a workable
starting point, an amount of compound to
provide approximately 0.0001 to 0.0004°/, by
weight of boron calculated on the kerosine-
type hydrocarbons should be considered as the
smallest amount that will offer any significant

effect in the first contact. (Namely, 0.0001%, -,
of tri-aryl borate compound, or 0.0002%, of ~
glycol borate compound, or 0.0004%, of"

boron-alkyl compound). Amounts of boron
compound in the kerosine-type hydrocarbons
to provide between 9:604°% and 0.006°%, by
weight of boron are usually preferred, par-
ticularly where there are two or more tanks
to be treated. (Namely 0.0004—0.004%, of
tri-aryl borate, or 0.0005—0.006%, glycol
borate, or 0.001—0.006%/, of boron-alkyl com-
pound). Use of amounts in excess of 0.01%,
are not required and usually cannot be justified
economically,

A surprising aspect of the present inven-
tion resides in the fact that much less boron
content is required in the water phase in the
form of the more lipophilic than hydrophilic
organo-boron compounds hereof to inhibit
bacterial action than is needed in accordance
with prior art treating methods whereby water-
soluble boron compounds are added directly
to the water bottoms of the storage tanks con-
taining kerosine. Since the growth occurs at
the interface, the transfer of the boron com-
pound from the kerosine-type hydrocarbons
to the water necessarily passes through this
interface. This is not true when the boron
compound is in the water phase initially, be-
cause then there is no transfer from the water
phase to the kerosine phase.

The boron compound may be added directly
to the kerosine stock in the amounts re-
quired. If desired, a concentrate of the
boron compound can be formed by use of a

mutual solvent and the concentrate then:

blended into the kerosine to provide the
desired amount of boron.
A better understanding of the invention will
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atons, offer optinmm results. t he bactericidal agents of
the invention do Al'l the kerosine conpositions reported in not
harnfully affect the base fuel with respect.” ~  Tables 1, Il and 1I'l"
successfully passgd the to deposit rating or in any other manner 35

known to the inventors for use in
S used to evaluate or jet engine.
VWHAT WE CLAIM | S: -

1. A process for

Rl inRehatL Haf kiredi,st or ed

Erdco Coker Test run in accordance with
a turbo-jet 25 ASTM D1660. This test
969, 043

in which X is a hydrogen atomor the grouﬁ65’0"'3

protecting kergsgagt k¥R e ensuidd)faAadRAPS @RS

[err] OV er tionaf mverhcakatmplts ofatyainnationt ke dedmedaf ikewsile arofins@i@d or re-
hydr ocar bons cfa; g o ink |5@¢k®§4gil&l used ma fﬂl@ﬁ’“ﬁtﬂ"t lsetent o skeareploir wat er
interface, 5 tions for su ffx& otlg% éﬁv&éﬁﬁboﬂo eﬂiﬁi %%heagdh(mg Ehg bgéérgl 35
ker osi ne-type correlathty he@®idd. bﬂﬂssteas m@ol\QE Qﬁeecﬁdgﬁlat&n QEral SrirfhdAt by the conven-
[err] p Ou nagntedt of lpme eroé_lkertlismp mxitamng tional plate method wherein plates are 1n-
40 boroxz) goxlnpgll‘zhn ] hereof ter in a r?tm Slclzulated mtt;) a given si %
e te ve e use of a e water bottoms rog s1ve
al pha or bejmn &Jnké/ hfene; ﬁﬁ wheel having 16 decade dilutions thergﬁg‘f(évh Jmﬁﬁ thgs,O

carbon atons, spbkes. a0 spﬂl@ two bottles similar to  a 1 ml. sample is pipetted from the water Of

sai d corrpound qog TtIﬁgX k[elptoyiawe ey p @l layer of the kerosine water mixture an¢ gradyons
bei ng equi val eRtuth th ?&% of the %g gymblies ferred to a sterile Pewri dish. Then approxi-
g €q is ﬁlle wit 4b ¢c. of the

erosme stock mately 20 ml of ste utrient ,agar, solu-
by wei ght ofs b@ryaNested and 4 cc. of water. A polished?Otion at etlay 46RE N a% & t4ze
same or diff ersat bar wasSnclleinGeRIBriaGss@ibBi MRt he) dis}l: ancmhe Zohténts sw1rleﬂndlt11 S an

al kyl radi cal ﬂgﬁaggleﬁgtfof t‘zlat@l cagfesirh e jxinghie CP téfl‘he@emx\?eva the om
0 0 . -
1,3- 12 C )ﬁéﬁ-\ en tr a’gta%iﬁ L\.}mrejlp gngp %%Eg:aﬁl t@‘rﬁe‘
simulate that occurring in actual storage con— plate is then mverted and placed in an in- 50
ditions. The water was taken from an arti- cubator maintained at 37°C. After incubation
ficial lake which contains bacteria similar to  for 48 hours the colonies are counted using
those found by investigation to exist in the an illuminated crossed-hatched field. The
water in tank bottoms. The wheel is then counts reported as the result of the test are
25 rotated at 3 rpm. for a time of 48 hours bacteria per millilitre of sample. Tables I, 55
' to study the growth of bacteria. Each bottle II and III below show the results for this
assembly is up-ended twice in each revolution test on kerosine treated and untreated with a
-of the wheel and hence the contents of the bactericidal agent of the invention. The kero-
bottles slosh back and forth six times each sine stock employed in these tests was a
30 minute during the test, This motion simulates material meeting the JP-4 fuel specifications. 60
Tasre 1
Glycol borate Additive Concentration at 0.002% by
Run No. weight Boron. Count/ml,
1 none (base kerosine) 5,500,000
2 1,3-propane diol borate (1:1 compound) 40
3 50 mole %, 1,3-propane diol borate (1:1 compound)
4 50 mole 9, 2-methyl-2,4-pentane diol borate (1:1
compound) 120
4 1,3-butane diol borate (1:1 compound) 3,200
5 2-methyl-2,4-pentane diol borate (1:1 compound) 6,300
The above results clearly indicate that based in the glycol forming the boron compound 75
on contacting just one body of water the 1,3- is increased, the more is the amount of
propans diol borate offers optimum results. elemental boron remaining in the kerosine
65 It will be noted from the above reported after the first contacting for treating the re-
results that the greater the number of carbon maining tanks in a distribution system. For
atoms in the glycol forming the boron com- this reason, it is often desirable to use a glycol 80
pound the less effective the agent is in the borate compound derived from a short chain
first contacting. As a corollary of this it has glycol and a glycol borate compound derived
70 been found that as the number of carbon from a longer chain glycol in admixture. This
atoms in glycol forming the boron compound is particularly the case when the 1,3 propane
is increased the amount of elemental boron diol borate compound is employed, since in 85

transferred to the water phase decreases.
Furthermore, as the number of carbon atoms

itself it exhibits only limited solubility in
kerosine stocks.



general formnul a: 4. A process as clainmed in claim
2, Wwhere- I n the protector

' — - ———— [err]
borate conpounds and in one of which Ris 15 .

derived froma propane diol and in the other
of which Ris derived froma hexane diol.
process as clainmed in claim2 where-

5. A

in the pfotector conprises at |eadf®¥de tri- 55 in_ which Rerr] and
Rlerr] are the same or aryl borate conpound of the general formula:
different and are each a hydrogentgaiem oOr an al kyl group contaisi ng up

to three carbon atons, and wherein one R can be a hydrogen
[err] 20 atom or (2) twotrRayldraead o e, bonded to- gether and the

third Rradical is dr 58 & % he

wherein R and R[err]—:ly)b the sa 1 fferent S,

and are each a hydrogén atmom (buse &erosileky| 5,500,000

group in an anount to provide. at |east 60 or the group
0.0001% by wei ght of >bor on Eésbceﬁil%f’rét(ﬁ on 3 '

t he kerosi ne-type hydsocar bo&astolyl borate 4

6. A process as clained in claim5 where- .
inthe tri-aryl borat® is trEpHeieporate. 25
7. A process as clained in claim5 where- 65
the tri-aryl borate | t.r,i-t&EIyI gpr te. . o ]

5. A proceisalertpdrd T 4 aboy el e, soce mors s sty i g e

al kyl ene wehaivery Odffectiv® Ibaclericiddl ickiityp B0t BBl Gbra OdFRdt | Wl Scad thr6l@E tro @NElobor on
car bon 3at w1y lownconespiratipps a figeenthe rteiixplyl] greatef ngwber of ghrky fin ¢hondiguibutorof t he
gener al fllgquél.‘e leasg t“’%f%l‘%%“‘ia%lﬁm %tlggio ¥9¢%tar bon atoms, in an armount
equi val ent 10 .tB%)Bf 0 0. 01% By

[err] 30 weight of boron

1,200

cal cul ated on the total weight of the kerosine-type hydrocarbons and
t he Tapre 111 70 protector.
Boron alkyl Additive at 0.004%
Run. No. by weight Boron Count/ml.
1 none (base kerosine) 5,500,000
2 tri-ethyl borate 4,000
tri-propyl borate 700
4 tri-butyl borate 100
5 tri-amyl borate 25
6 tri-hexyl borate 9
7 di-hexyl borate 5
8 tri-octyl borate 0
9 tri-decyl borate 11
10 tri-dodecyl borate 130
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20

25

It will be noted from the above results
that the compounds used in this invention
have very effective bactericidal activity at
very low concentrations. Based on contacting
one body of water the boron compounds
wherein the number of carbon atoms in the
alkyl groups ranges between 6 to 10 carbon
atoms, offer optimum results.

All the kerosine compositions reported in
Tables 1, IT and III successfully passed the
Erdco Coker Test run in accordance with
ASTM~—D1660. This test is used to evaluate

a kerosine fuel for burning cleanliness and
is currently regarded as the most reliable test
for predicting the actual performance of fuels
in turbo-jet and jet engines. Compositions other
than 1 showed no significant difference from
composition 1 with respect to the amount or
nature of deposits produced, indicating that
the bactericidal agents of the invention do

not harmfully affect the base fuel with respect -

to deposit rating or in any other manner
known to the inventors for use in a turbo-jet
or jet engine.
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2. A process as clainmed in claim1 where-
| east one gl ycol
grqQup cont aining from

is an al kyl

2 to 12 carbon;
is R and wherei®

ms and R err]
may be the

t he vari ous posiitions

nol ecul e,

969, 043
r adi cal
m X-

conmpound of
20

or the group
an al kyl
radi cal of

in an armunt to

provide at |east 0. 0004% by weight of b8t
cal cwhatrewrooLAve 1dcer 0si ne- t ypen Rk OCREh9@ssen aloleorthd grehpR
s a hynrb%eweatfmprommng kerosine@ype A ker osi ne-type,

(és hepeipped ﬁe%ﬁﬁdwﬁ’ﬁér bott ons andfor

lf UE| 5

the grodroca

ticularly as ke,fﬁﬁﬂi‘;ér ELY oM e

t h&xoﬁ%efha hydrocarbon water mterface,

75

in the protector conprises at

35 borate conpound of the general formul a wherein R
i's a hydrogen atom or
same or different for
[err] for Rin the
8 7

which compfriggs raflding 'to said kerosine-type

t he gerrr@-Bi-a@y-hRI a:

Is an al kylene chain of 2'qr 3

carbon atong in length a'nd_lvvherei n R err]
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wherein (1) each R is the same or different
and is an alkyl radical containing from 2 to
12 carbon atoms, or is an aryl radical of the

general formula:
.
: By

in which R, and R; are the same or
different and are each a hydrogen atom or
an alkyl group containing up to three carbon
atoms, and wherein one R can be a hydrogen
atom, or (2) two R radicals are bonded to-
gether and the third R radical is a hydrogen
atom or the group

/°\
A /
or the group

0,
.-R'-O-B/ \R“

NS

wherein R'* is an alkylene chain of 2 or 3
carbon atoms in length and wherein R con-
tains from 3 to 12 carbon atoms, in an
amount equivalent to 0.0001 to 0.01% by
weight of boron calculated on the total weight
of the kerosine-type hydrocarbons and the
protector.

2. A process as claimed in claim 1 where-
in the protector comprises at least one glycol
borate compound of the general formula

R/ ° \ mme0X
L/

hydmca‘bo V crlé’?aig’ff;“‘g aebé‘ff’FF B%s the same or dl/f’f\erent
radi CRPI AT RG " B 2 to 10 12 carbon &g, Ar is an ar

par -
conpr|Soﬁ§ a borate

[err] f o Kbl kRup

a

ydr ocar bon based

)r}Pis

wherein R err]

wherein R is an alpha or beta alkylene radical

¢I§ mng 3 to 12 carbon atoms, the amount
of said compound in the kerosine-type hydro-
carbons being equivalent to at least 0.0005%
by weight of boron.

3. A process as claimed in claim 2 in
which R is the radical derived from 1,3-
propane diol.

4. A process as claimed in claim 2, where-
in the protector comprises a mixture of glycol
borate compounds and in one of which R is
derived from a propane diol and in the other
of which R is derived from a hexane diol.

5. A process as claimed in claim 2 where-
in the protector comprises at least one tri-
aryl borate compound of the general formula:

Q.o&o-@
Rt t B
B 9 R
’ l -3
G

wherein R and R! are the same or different
and are each a hydrogen atom or an alkyl
group in an amount to provide at least
0.0001%, by weight of boron calculated on
the kerosine-type hydrocarbons.

6. A process as claimed in claim 5 where-
in the tri-aryl borate is tri-phenyl borate.

7. A process as claimed in claim 5 where-
in the tri-aryl borate is tri-tolyl borate.

8. A process as claimed in claim 2 where-

in the protector comprises at least one boron
alkyl compound of the general formula:

R——-O—-—ll?o—-—O-—-R

0

I
RI

wherein R is an alkyl group containing from
2 1o 12 carbon atoms and R! is a hydrogen
atom or is R and wherein R may be the
same or different for the various positions
for R in the molecule, in an amount to
provide at least 0.0004%, by weight of boron,

R O 0 W
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tains from3 to 12 carbon atons protecting 25
sai d kerosine-type hydrocarbons against de-

US‘Ed"bY_’Tﬂ‘CT‘UbTOT‘O’Q‘i’CaT“aCt“f‘O'n”at""' -

t he kerosi ne-wat er Lgy{;@@pﬂhen produced by . ; . a
process as clainmed in any one of the pre- ¥
cedi ng cl ai ns. 30 i n which Rgerr] and

Rlerr] are the same or different ELKI NGTON & FI FE,* and are each
a hydrogeh atom or an al kyl 969,043 Chartered Patent Agents, 15 group

cont ai ni gy e 93 %&ﬁ%ﬁgﬁ&%&ﬁ. the third R radical i E}f?%‘ﬁf%iﬁ U bets

and whererl i, sQOFR- athe Froup
Agents for

WC. 1. tureOstorddyertwaer Boriomslarclahge pare bonded toget her and
the Appl i talsly .2 kgmsme‘based jet Eg}é?fh ﬁﬁon Spa: Printg® for Her Majesty's
St at i orfer PEEET A By “PREESLPF &Pl ess = (¥eani ngton) Ljgd- 1964.

Publ i shed by The Patent O fice, 25 Sout hanpton Buré¢di ngs,
London, WC. 2, frBmOsMB-ef—Fopi es nay be obtai ned.
ERRATA SPECI FI | ON No. 969, 043 Page 1, |nsert a comma
after "Com pany" Page 4, line 97, for "0.004" read "0.0004"
R (-R'-D-S/p\n"
wherein (1) each R is the same or different : hY / :

and is an alkyl radical containing from 2 to
10 12 carbon atoms, or is an aryl radical of
the general formula:

. :?“1

By
in which R, and R, are the same or different
and are each a hydrogen atom or an alkyl

wherein R™ is an alkylene chain of 2 or 3
carbon atoms in length and wherein R? con-
tains from 3 to 12 carbon atoms protecting 25
said kerosine-type hydrocarbons against de-
gradation caused by microbiological action at
the kerosine-water interface when produced by
a process as claimed in any one of the pre-
ceding claims. 30

ELKINGTON & FIFE,
Chartered Patent Agents, 5/0 .

15 group containing up to three carbon atoms

and wherein one R can be a hydrogen atom,
or (2) two R radicals are bonded together and

High Holborn House,
52/54 High Holborn, W.C.1.
Agents for the Applicants.

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press
(Leamington) I.td.—1964. Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.

A



