
986,453                                            5 =w/v for MDPB,
NaNO[err], Na[err]CO[err], cyclohexylamine palmitate and diorthotolylurea;
v/v for ECH, IBA and TBA MDBP=4-methyl-2,6-di-t-butyl-phenol ECH [err]
apichlorohydrin IBA = tertiary butyl acetate IBA=Isobutyl acetate The
percentage efficiency is calculated from the formula Efficiency % =
(Weight loss of control)-(Weight loss of specimen)
----------------------------------------------------- x 100 (Weight loss of
control) It should be noted that where the inhibitor efficiency is preceded
by a negative sign, an increase in corrosion is detected. After Test 5,
none of the specimens that   example, if steel test strips are partially
im- had  been  immersed  in  epichlorohydrin-   mersed in diesel oil or
fuel oil, the test strips, inhibited ethylene dibromide showed any signs
after 4 weeks exposure, show heavy surface 30 of corrosion; most of the
control specimens   corrosion in the absence of epichlorohydrin, 5   were
covered with corrosion products. This test   but substantially no corrosion
when 0.5% of shows that epichlorohydrin on its own, without
epichlorohydrin by volume is added to the oil. any added butyl acetate, has
an efficiency of      The addition of epichlorohydrin to gasoline over 99%
as a corrosion inhibitor.              has not been observed to result in
any adverse  35 Tests were also carried out to find whether   effects in
stability or engine-endurance tests; 10  epichlorohydrin with or without
the addition of  neither has any effect on octane number been tertiary
butyl acetate or isobutyl acetate  observed. accelerated the decomposition
of lead alkyls       The corrosion of mild steel specimens in when added
with the ethylene dibromide. It    diesel oil has been reduced in tests
lasting  40 was found that, while these additives tended to   about 300
days by the addition of 0.1-0.5 15  increase the rate of decomposition at
first, the  per cent by volume of epichhorohydrin. 



rate eventually decreased so that after some 12   Examination of mild steel
corrosion speci- weeks the total amount of inorganic lead was   mens after
about 300 days exposure to various not significantly increased.
types of gasoline containing lead anti-knock   45 In the handling of diesel
fuels and gasoline,  compounds has shown that the addition of 2 to 20
carbon and many alloy steels are widely used.   5 parts per million by
weight of epichloro- The corrosion increases with increase in sul-  hydrin
to a gasoline brings about a substantial phur content, as well as moisture
and operat-  reduction in the amount of corrosion, particu- ing
temperature. Investigations have shown   larly in the vapour phase. The
addition of epi- that addition of epichlorohydrin in the range
chlorohydrin has no adverse effect on the 25   0.1 to 1.0%  by volume,
based on the liquid,  amount of gum formed or on the induction considerably
reduces the rate of corrosion of  time. The results of these tests are set
forth in steel by specimens of those liquids. Thus, for    6
986,453 the table below:- Type of    Additives   Gum          Induction
Corrosion Gasoline    (parts per  formation   time         Vapour phase
Liquid phase million)    mg/100 ml.  minutes Appear-  Metal    Appear-
Metal ance*    loss      ance*    loss MDBP ECH
m[err]            m[err] Straight     0      0       1.3      >450
3        220        3       <25 Run           0     2.5    2.1       >450
1       <25         1       <25 0     5.1     1.7      >450         2
<25         1       <25 0    10.2    2.2       >450         3        100
3       <25 0    17.4     1.4      >450         3         48        3
<25 



17.4   0       1.7      >450        4        <25        2        <25 17.4
2.5     2.8       >450         1       <25         1       <25 17.4  5.1
2.1       >450        3        <25        3        <25 Catalytically   0
0       4.6        305        2        115       2        <25 Cracked
0      2.5     8.0        100        1       <25         1       <25 0
5.1     5.7        225        3        125        2       <25 0    10.2
5.1        325        3        100        2       <25 0    17.4    4.7
280        2        120        4         99 17.4   0      5.5        250
3         76        3        <25 17.4   2.5    13.0        100        1
<25         1       <25 17.4   5.1    5.0        390        4         79
3       <25 Catalytic    0      0       1.4      >450         4         79
2       <25 Reformate    0    2.5       1.5      >450         1       <25
2       <25 0     5.1     2.4      >450         2        140        2
<25 0    10.2    2.7       >450         3        150        3       <25 0
17.4    2.5       >450         4         81        4       <25 17.4   0
0.8       >450        3         38        3        <25 17.4  2.5      1.5
>450        2        <25        2        <25 17.4  5.1     0.9       >450
4         61        3         48 [err]NOTE   1. Solvent Washed Residue
*NOTE 2. 1 No visible corrosion 2 Very slight corrosion 3 Slight corrosion
4 Extensive light corrosion WHAT WE CLAIM IS:                          6. A
method as claimed in any one of claims 25 1. A method of decreasing the
corrosion  1-4, in which the industrial liquid is a com- produced in
storage drums, pipes, valves and  petent mixture of ethylene dibromide,
with a 5  the like by the following industrial liquids,  lead alkyl or a
mixture of lead alkyls. viz., gasoline, diesel fuels, fuel oils, residual
7. A method as claimed in claim 6 in which 



oils, lead anti-knock compounds, ethylene di-  the lead alkyl is lead
tetraethyl.    30 bromide, ethylene dichloride and mixtures of    8. A
method as claimed in claim 6, in which such materials, which comprises
adding epi-  the lead alkyl is lead tetramethyl. 10  chlorohydrin to the
said industrial liquid.  9. A method as claimed in claim 6, in which 2. A
method as claimed in claim 1, in which  the mixture of lead alkyls consists
of tetraethyl up to 1.0 vol%  of epichlorohydrin is added  lead and
tetramethyl lead physically mixed.    35 to the liquid.
10. A method as claimed in claim 6, in 3. A method as claimed in claim 1,
in which  which the mixture of lead alkyls consists of 15 the industrial
liquid is gasoline and the epi-  tetraethyl lead and tetramethyl lead that
have chlorohydrin addition is 2 to 5 parts per  been chemically reacted in
the presence of a million by weight.                        catalyst to
form a competent mixture.      40 4. A method as claimed in any preceding
11. A method as claimed in any one of claim, in which t-butyl acetate or
isobutyl  claims 1-4, in which the industrial liquid is 20  acetate is
added together with the epichloro-  diesel oil, a residual oil, a fuel oil
or a gasoline. hydrin.                                      12. A method as
claimed in claim 11, in 5. A method as claimed in any one of the  which the
industrial liquid is gasoline con-  45 preceding claims, in which the
industrial liquid  taining ethylene dibromide together with a is ethylene
dibromide.                    lead alkyl.    6
986,453 the table below:- Type of    Additives   Gum         Induction
Corrosion Gasoline    (parts per  formation   time        Vapour phase
Liquid phase million)    mg/100ml. minutes [err]               Appear-
Metal    Appear-  Metal ance*    loss      ance*    loss 



MDBP ECH Straight     0    0        1.3      >450         3        220
3       <25 Run          0     2.5    2.1       >450         1       <25
1       <25 0    5.1    1.7       >450         2       <25         1
<25 0    10.2    2.2      >450         3        100        3       <25 0
17.4    1.4       >450         3         48        3       <25 17.4   0
1.7      >450         4       <25         2       <25 17.4  2.5    2.8
>450         1       <25         1       <25 17.4  5.1    2.1       >450
3       <25         3       <25 Catalytically   0    0     4.6        305
2        115        2       <25 Cracked      0    2.5    8.0          100
1       <25         1       <25 0    5.1    5.7         225        3
125        2       <25 0    10.2    5.1        325        3        100
2       <25 0    17.4    4.7        280        2        120        4
99 17.4   0      5.5        250        3         76        3       <25 17.4
2.5    13.0        100        1       <25         1       <25 17.4  5.1
5.0        390        4         79        3       <25 Catalytic    0    0
1.4      >450         4         79        2       <25 Reformate    0    2.5
1.5      >450         1       <25         2       <25 0     5.1    2.4
>450         2        140        2       <25 0    10.2     2.7     >450
3        150        3       <25 0    17.4    2.5      >450         4
81        4       <25 17.4   0      0.8      >450         3         38
3       <25 17.4  2.5     1.5      >450         2       <25         2
<25 17.4   5.1    0.9       >450         4         61        3         48
[err]NOTE  1. Solvent Washed Residue    *NOTE  2. 1 No visible corrosion 2
Very slight corrosion 3 Slight corrosion 



4 Extensive light corrosion WHAT WE CLAIM IS:                         6. A
method as claimed in any one of claims  25 1. A method of decreasing the
corrosion  1-4, in which the industrial liquid is a com- produced in
storage drums, pipes, valves and  petent mixture of ethylene dibromide,
with a the like by the following industrial liquids, lead alkyl or a
mixture of lead alkyls. viz., gasoline, diesel fuels, fuel oils, residual
7. A method as claimed in claim 6, in which oils, lead anti-knock
compounds, ethylene di-  the lead alkyl is lead tetraethyl.    30 bromide,
ethylene dichloride and mixtures of    8. A method as claimed in claim 6,
in which such materials, which comprises adding epi-  the lead alkyl is
lead tetramethyl. 10  chlorohydrin to the said industrial liquid.  9. A
method as claimed in claim 6, in which 2. A method as claimed in claim 1,
in which  the mixture of lead alkyls consists of tetraethyl up to 1.0 vol%
of epichlorohydrin is added  lead and tetramethyl lead physically mixed.
35 to the liquid.                              10. A method as claimed in
claim  6, in 3. A method as claimed in claim 1, in which  which the mixture
of lead alkyls consists of 15 the industrial liquid is gasoline and the
epi-  tetraethyl lead and tetramethyl lead that have chlorohydrin addition
is 2 to 5 parts per  been chemically reacted in the presence of a million
by weight.                        catalyst to form a competent mixture.
40 4. A method as claimed in any preceding    11. A method as claimed in
any one of claim, in which t-butyl acetate or isobutyl  claims 1-4, in
which the industrial liquid is 20  acetate is added together with the
epichloro-  diesel oil, a residual oil, a fuel oil or a gasoline. hydrin.
12. A method as claimed in claim 11, in 5. A method as claimed in any one
of the  which the industrial liquid is gasoline con-  45 preceding claims,
in which the industrial liquid  taining ethylene dibromide together with a
is ethylene dibromide.                   lead alkyl.    986,453
7 



13. Lead anti-knock compounds, ethylene    18. A product as claimed in any
one of  15 dibromide, ethylene dichloride, diesel oils,  claims 13-16 in
which epichlorohydrin is the residual oils, fuel oils, gasolines and
mixtures  only additive. of such materials containing epichlorohydrin.  19.
A method as claimed in claim 1, sub- 5     14. Ethylene  dibromide
containing  epi-  stantially as hereinbefore described. lorohydrin.
20. A composition containing an industrial 20 15. A mixture of a lead alkyl
with ethylene  liquid and epichlorohydrin, substantially as dibromide
containing epichlorohydrin.       hereinbefore described. 16. A product as
claimed in any one of 10  claims 13-15, in which up to 1.0 vol %  of
For the applicants, epichlorohydrin is used.
D. YOUNG & CO., 17. A product as claimed in any one of
Chartered Patent Agents, claims 13-16  and also including t-butyl
9, Staple Inn, acetate or isobutyl acetate.
London W.C.1. Leamington Spa: Printed for Her Majesty's Stationery Office,
by the Courier Press (Leamington) Ltd.-1965. Published by the Patent
Office, 25 Southampton Buildings, London, W.C.2. from which copies may be
obtained.    ERRATA SPECIFICATION No. 986,453 Page 1, line 51, for "diesol"
read "diesel" Page 3, Heading, 3rd column, for "Nol" read "No." Page 4,
Heading, 3rd column, for "Nol" read "No" Page 3, Heading, 4th column, for
"*" 



read " [err] " Page 4, Heading, 4th column, for "*" read "[err]" Page 3,
Test No., insert space between "None (Control)" and "0.1% MDBP +" Page 4,
5th Column, for "0..3015" read "0.3015" Page 4, 4th Column, entries 23, 26
and 28, insert "%" after "1.0" Page 4, 4th Column, 28th entry, delete "%"
after "ECH" Page 4, 5th Column, 13th entry, for "0.095" read "0.0095" Page
4, 5th Column, 14th entry, for "0.1273" read "0.4273" Page 4, 3rd Column,
4th entry, for "liquid" read "Liquid" Page 5, line 1, for "*" read "[err]"
Page 5, line 53, for "Results" read "The results" Page 6, Heading, 6th and
8th columns, for "mu" read "m[err]" THE PATENT OFFICE 20th April 1965    


