
969,043                                       5      be gained from the
ensuing detailed descrip-  what happens in a storage tank when large
tion of several examples of the invention. The  volumes of kerosine are
introduced or re-     following test on kerosine stocks can be used  moved,
keeping the contents of the tank in     to simulate with actual storage
tank condi-  a rolling motion. 5  tions for such stocks over water bottoms
and    At the end of the 48 hours, the bacterial 35     correlates
therewith. This test involves the  populations were estimated by the
conven-     contact of one charge of kerosine containing  tional plate
method wherein plates are in-     boron compounds hereof with water in a
ratio  oculated with a given size sample taken from     of 100:1. The test
involves the use of a  the  water bottoms and  with  progressive 10  device
including a large wheel having 16  decade dilutions thereof. To accomplish
this, 40     spokes. To each spoke two bottles similar to  a 1 ml. sample
is pipetted from  the water     one U.S.A. pint Mason jars are fastened
layer of the kerosine water mixture and trans-     mouth to mouth. Each of
the bottle assemblies  ferred to a sterile Petri dish. Then approxi-     is
filled with 400 cc. of the kerosine stock  mately 20 ml. of sterile
nutrient agar solu- 15  to be tested and 4 cc. of water. A polished  tion
at a temperature of 40[err]C. is poured  45     steel bar was included in
each bottle assembly  into the dish and the contents swirled until     so
that the effect of bacteria on corrosion  the mixing is complete. The
mixture on the     could be observed and the influence of rust  plate is
then allowed to cool to room tem-     formation on bacterial development
would  perature whereupon the agar congeals. The 20  simulate that
occurring in actual storage con-  plate is then inverted and placed in an
in-  50     ditions. The water was taken from  an arti-  cubator maintained
at 37[err]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
TABLE I                       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)
+ 50 mole % 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     propane 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.  itself it exhibits only
limited solubility in 



Furthermore, as the number of carbon atoms  kerosine stocks.            6
969,043                                               TABLE II
Tri-aryl borate Additive                                Concentration at
0.001% by                    Run No.             weight Boron
Count/ml.                          1      none (base kerosine)
5,500,000                          2          tri-phenyl borate
3                          3          tri-tolyl borate
4                          4          tri-xylyl borate
1,200         It will be noted from  the above results  hand, since more
boron remains in the kero-     that the compounds used in this invention
sine phase after the first contacting the tri-     have very effective
bactericidal activity at  xylyl borate agent will carry through to a  10. 5
very low  concentrations. Since the tri-xylyl  greater number of tanks in
the distribution     borate is the least water-extractable it is less
system.     effective in the first contacting. On the other  



TABLE III                                 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         It will be noted from  the
above results  a kerosine fuel for burning cleanliness and 15  that the
compounds used in this invention  is currently regarded as the most
reliable test     have very effective bactericidal activity at  for
predicting the actual performance of fuels     very low concentrations.
Based on contacting  in turbo-jet and jet engines. Compositions other
one body of water the boron compounds  than 1 showed no significant
difference from   30     wherein the number of carbon atoms in the
composition 1 with respect to the amount or 20  alkyl groups ranges between
6 to 10 carbon  nature of deposits produced, indicating that 



atoms, offer optimum  results.                the bactericidal agents of
the invention do       All the kerosine compositions reported in  not
harmfully affect the base fuel with respect.     Tables I, II and III
successfully passed the  to deposit rating or in any other manner  35
Erdco Coker Test run in accordance with  known to the inventors for use in
a turbo-jet 25  ASTM-D1660. This test is used to evaluate  or jet engine.
969,043                                  7        WHAT WE CLAIM  IS:-
in which X is a hydrogen atom or the group       1. A process for
protecting kerosine-type     hydrocarbons (as hereinbefore defined) stored
[err]     over water bottoms against the degradation 5  of said
hydrocarbons caused by microbiological     action at the hydrocarbon water
interface,           or the group     which comprises adding to said
kerosine-type     hydrocarbons as a protector a borate com-
[err]     pound of the general formula:
40                          [err]                       wherein R is an
alpha or beta alkylene radical                        containing 3 to 12
carbon atoms, the amount 10                                          of
said compound in the kerosine-type hydro-                       carbons
being equivalent to at least 0.0005%
by weight of boron.                     45     wherein (1) each R is the
same or different    3. A process as claimed in claim  2 in     and is an
alkyl radical containing from 2 to  which R is the radical derived from
1,3-     12 carbon atoms, or is an aryl radical of the  propane diol. 



general formula:                          4. A process as claimed in claim
2, where-                                             in the protector
comprises a mixture of glycol 50                         [err]
borate compounds and in one of which R is 15
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-  55     in  which R[err] and
R[err] are the same or  aryl borate compound of the general formula:
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
[err] 20  atom, or (2) two R radicals are bonded to-     gether and the
third R radical is a hydrogen     atom or the group
wherein R and R[err] are the same or different
and are each a hydrogen atom or an alkyl
group in an amount to provide at least  60                  or the group
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. 25
7. A process as claimed in claim 5 where-  65                         in
the tri-aryl borate is tri-tolyl borate.
8. A process as claimed in claim 2 where-     wherein R[err]  is an
alkylene chain of 2 or 3  in the protector comprises at least one boron
carbon atoms in length and wherein R[err] con-  alkyl compound of the
general formula:     tains from 3 to 12 carbon atoms, in an     amount
equivalent to 0.0001 to 0.01%  by               [err] 30  weight of boron
calculated on the total weight     of the kerosine-type hydrocarbons and
the                                       70     protector. 



2. A process as claimed in claim 1 where-     in the protector comprises at
least one glycol 35  borate compound of the general formula     wherein R
is an alkyl group containing from
2 to 12 carbon atoms and R[err] is a hydrogen                    atom  or
is R and wherein R may be the                         same or different for
the various positions                    [err]                 for R in the
molecule, in an amount to  75
provide at least 0.0004% by weight of boron,            8
969,043    calculated on the kerosine-type hydrocarbons.  the third R
radical is a hydrogen atom  or       9. A kerosine-type hydrocarbon based
mix-  the group    ture stored over water bottoms and more par-
ticularly a kerosine-based jet aircraft fuel 5  comprising a borate
compound of the general                  [err]    formula
20                  [err]
or the group        wherein (1) each R is the same or different     and is
an alkyl radical containing from 2 to 10 12 carbon atoms, or is an aryl
radical of     the general formula:                        wherein R[err]
is an alkylene chain of 2 or 3
carbon atoms in length and wherein R[err] 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     in which R[err] and
R[err] are the same or different         ELKINGTON & FIFE,     and are each
a hydrogen atom  or an alkyl            Chartered Patent Agents, 15  group
containing up to three carbon atoms              High Holborn House,
and wherein one R can be a hydrogen atom,          52/54 High Holborn,
W.C.1.     or (2) two R radicals are bonded together and       Agents for
the Applicants.             Leamington Spa: Printed for Her Majesty's
Stationery Office, by the Courier Press            (Leamington) Ltd-1964.
Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.
ERRATA       SPECIFICATION No. 969,043  Page 1, line 1, insert a comma
after "Com-     pany" Page 4, line 97, for "0.004" read "0.0004"    


