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“To pbtain 91 ootane rating gasoline from Sumatra crude
0il, blending of aniline series antiknock agents was’®
attempted. The mogt desirable agent was aniline .itself,
and each one percent of aniline=-blended elevated: the
ootane rating from 0,9-2,0., Nine defects of aniline
could be avoided by the use of dopes.

. !

The ootane rating of gasoline produced from Sumatra erude oil cannot reach 91
by edding only 0.15% of tetraethyl leed, the maximum amount of lead for prac-
tical use. Attempts were made to obtain 91 octane number aviation gasoline
from Sumatre crude oil by the use of some aromatic-amines together with 0.15%
of tetraethyl lead. Among all aromatic-amines tested, aniline was the most’
practicel beocause of the abundance of the resources and the ease of production.

_Although & gasoline having 91 octane number was obtained by edding one to

three percent of aniline and 0,15% of lead from Sumatra crude oil, the aniline-
blended gasoline had many faults such as the deposits of residus on the walls
of the supercharger and the piston head, the corrosive action on copper and
iron, dissolying action on the paint of the.oil-tight seams, and the cork
Tloat of the carburetor, the swelling action on rubber, and the fact that, it
was poisonous. Although most of these faults could be prevented by additives,
gome required the reconstruction of the fuel system of the airoraft. There-
fore, the eniline-blended gasoline was not used practically in view of the -
dirficulty of concession of the aireraft engines already 1g.service.

I1. DETATIED DESCRIPTION R = : -
A.  On the Antiknocking Effect;

According to the extensive literature, aromatic-emines, in general, have
a remarkable entiknocking effect. Among these aniline is the most prac-
tical because it is common. The characteristics of erpmatio-emines as

antidetonants are as follows. ) .

1. They are effective when added in a concentyaﬁion of severel
percent to gasoline. ’ N SeELLELTL . :

2% They have an additive effect on gasolines kontaining tetraethyl-
lead. oy i .

3. They have some defects, emong which are low solubility in gaso-
Iine and tendency to oxidize. . .

Many»kihds of amines of aromatics and éliphatioé were tested and the
results are summarized below. ' .

The comparison of the antiknock effeot was done by the elevation of
the octane number of. gasoline to which was added one percent of
amines. As shown below methyl aniline, xylidine, mesidine, dipheayl
amine and n-methyl p=toluidine are more effective than aniline,
However, aniline is the most practical. . '

‘Mines ‘ " Antiknocking Effect*

Aniline ooou.‘..o---'-.o-'c-"-‘coc.--o"vvooc'o"oooooqo 2.65
p-Toluidine 209000000000 000000°0800000 00000000000 3.88
l, B-Xylidine e0es9ssssssesiocusessssOIRIORIROIS S 2-85
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Mines - - T e e ot it ﬁg&iknook!gs Effact* .

n-MethyJ_. Aniline u-‘-oluc-oo;oocooocovogc‘*ooo‘ooaoon’p‘o‘i. 3.2
R n-Ethyl,Aniline._“no,o.c,o"so../ooo,-vooooao’.ooocno-ooo-noo 1.
p-Isopropyl Aniline -o."o.o‘oo'llotl‘.’ooolc‘l.totl.to_2.‘*5
p-Tert." Butyl Aqiline"n‘oanoo; ese 2420
n-Methyl «-Naphthyl Aniline ses 165
Benzal-p-Toluidine .o‘o.-o-noc-oooooono.t-.onoo-ooo- 0.2
Phenyl Hy‘drazine;.‘....,-.,.,...,..nu,.-,.-...n--...n ."106. -
o*nisidine ...............I."..'...".'...‘."... l.lh
-\Phenyl Azide -:an..oooo.aaa-a.&o-otooooo.-ooo-oococ 73003
Mesidine sescessessessecsctcococesnvaroscnsersosas 2485
n—Diethyl Aniline ssesacsscesstssressresssssssenan 0.6[}
Diphenyl AmING eeeeecasscessosnssesssssnssssasascse 349
Hethyernthranilate 9800000000000t es00sss0 s S 1015
n-Methyl Formanilide .‘.tl.l00.."“.0.00.'0.."’...\2065
n-NitrOSO-i-PrOpyl Aniline sSes0evsessssesrererna ‘0.25
.Z-MethylpFomanllida~onnoon-o.aoaaan ss0sasserssse =l -
N-Propyl AmINe .eeeeesnccsscscssessvosrasssessncees 0.9
i-PrOpyl Amine R R R T T T T o 105
Triothyl AmIRE ieseseestversossionssvssrasssesosassss O
n-Butyl Anine oou-oo-oto.oln‘o.ou--oo‘._'loo-onnocoloo;o 0.3
t-Butyl Amine eesereevecssesancorardstcrssonseccace o8
Ethyl Amine seeeeescssscsesoasssnrascsassssonscese 0053
Diethyl Amine ssessssescesnsaveevssescssvsresescss 130
Triethyl Amine .ceceeveccsiesoccsasannssnscsconsas 0,38
Triphenyl Amine R R N N Y N N N E R RN 0023
. “Diphenyl Ethyl Amine seesesecsessat et er st 1"53

*0otene Number Change=CFR (Motor'MBthbd)

. Therefore,. the antiknock effects of aniline on-the various base
fuels'and pure hydrocarbons were measured. Generally, the antideto=
nant varies its effect with the constituents of the base fuels.

(See Tables I(B)29 to IV(B)29.) - R e

The variation of the antiknocking effect of aniline vwas measured by
using several kinds of fuels. . (Aniline was blended with the base
fuels with 1.5 times by volume of n-butanol.) The properties of the

..fuels used ere shown in Table I(B)29, end the antiknock effects of
adding one, two, three, and five percent of aniline are shown in ™~
Table 11(8529. It seemed that the effect of aniline on hydrocarbons
decreased with the order: normsl paraffine, olefine, iso-paraffine
and aromatic, Table III(B)29 and IV(B)29 show the increass of
octane number of various fuels due to the additionm of aniline to-
gether with tetraethyl lead. - .

-

Prevention P: Separation of the Aniline Fuels:”

The solubility of eniline in ordinary gasoliké is about five percent at
room temperature, and at low temperatures aniline separates in crystal
form which may choke the fuel filter of the engine, -"The separation of
in aniline~blended gasoline is prevented by the use of solvents of which
normal butanol is the most effective.

C. Prevention of oxidatiod of aniline:

)
B

The effects of eir, sun light, and its own impﬁritiés may ‘cause “the ani-
line to change colour. This colour change i1s due to the presence of ani-
line black. : " .

~
y
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One’ of the impurities.which rapidly aceblerates the discoldration of ani-
..lineuis;phanylene—diam&ne—-ﬂs—the~&nhtbitors*uf*th%ﬁuxidﬁtiﬁﬁ“ﬁf'iﬁiiIﬁET‘
orgenic bases, phenol derivatives, ketones, aldehydes, azodyes, and.their
intermidiates, whioh have & reducing character, were tested. The results

obtained were ‘as-follows: : ' :

No effect

Enantho-aldehyde p-Dimethyl aminobenzaldehyde
“‘Dephenyl amine * ~ “Dimethyl liydroquinone :

Acetone . Tetraline

Pyridine i Diphenyl tg}ourea

Negative effect (Acceleraters)
1 .

N i
o-Nitrobenzaldehyde «-Naphthylamine

Naphthol Acetophenope - -
Diphenylmethane Calcone i

Positive effeoﬁ
Salicylaldehyde “Quinoline !
Paraldehyde - Amylsalicylate
Hydroquinone .

In gendral, aromatic aldehydes were effective, andibenzal aniline was -
especially excellent in that when 0.T-2% for aniline was added, no dis-
coloratlon occurred for a ;993NP??1°d& e o

-

D, Problems in the Practical Use of Aniline:
Se—=anaan 2lagloons o of Anlline

1. Afteraa—performance—of—long—duration*in—the“engIﬂé‘ﬁiIE@“fﬁE__—
three persent of aniline-blended gasoline, considerable black resin-
ous matter was deposited on the parts of the supercharger, inlet
ripe, piston ring and piston head. :

But when the élﬁage cphtent was less than 10 mg per 100co in aniline~
blended gasoline, it could be used,fp;<morerthanr50,hrs., especisally

when benzal aniline was added. - - » -

2, Corrosion and deposits of copper metal were both‘awbided by
addition of dipiperidyl or thiourea, 0.1% or 0,01% respectively,

. !

3., 0f1tignt raints of riveted fuel tank were dissolved especially

acryl resin series, but this trouble was also avoided by replacing
with acrylnitryl resin type paint.

Lo Nitrocellulose‘péid§ on the coak float in the carburettor of
the engine was elso disselved, but this was prevented by the use of
acetyl cellulose paint.

5. Natural rubber was swelled by the aniline-blended gasoline, but
synthetic rubber (Buna N) was not,

6. Poisonous effeot of eniline vapor, In the aeroplane neither
the vapour nor the exhaust gas of the blended gasoline were poison-
ous end only those engaged in blending eniline with gesoline hed to
teke precautions. : .
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., Inspection for aniline vapbuf was _accomplished by .use of the indo-

Cmme

; phenoi~reactions

LT, CONCLUSIONS , K - \
A.+ The most desirable antiknock agent of phe'anilinéibérieS'is aniline
itself, ‘ B ’ ) o s
B, For every one percent of aniline added, the octqhe rating of Sumatra
gasolines‘waS“improved'0;9é2:0”nqmbers;‘” o

C. Several defects of aniline-blended gasoline were avoided, ard it was
suiteble for practical use even in combat planes. However, its solvent .
action for.paints made its storage in riveted tanks on aircraft carriers

_-diffioult,”" Also, the fumes from aniline would be objectionable eboard
ship. ' , , '

. . e - “Figure - 1(8)29

CLOSE UP VIEN OF THE EXPERINENTAL APPARATUS
:FOR TETRA-ETHYL~LEAD
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[—‘ ABLE. 11(3)29
18 . EFFECT OF ANILDNE ON THE < - - -
mm-vmzms-maomouwws 0T 1% TR L
; Blended Hydrocarbon s
Aniline Added Qotane ‘No. 30 -30% of | 30% of 36% of
% Br Vol.) {CFR Motor n-Heptane | 1-Octane | 2-Methyl | Toluene
Meﬂ_xod) i Pentane '
0 1 ese 9.4 935 | 88.2 | 92.1
Lo gEg 82,6 |9k | 9001 | 793,30
2 | 878 | s | 955 | 90.6.:] 936
3 |88 [ e67 | 960 | o1 93.8
5 ! 92,2~ | 89.7 96.8 92,5 | 940
Moen effect of 1.95 2,62 0,80 | 1.7 0,70
1% Anfline | | . -
~ " Sub*Reforence | 702 | = 704 70% 70%
Fuel Only - L -
" TABLE TII(B)29
'EFFECT OF ANILINE ON LEADED SOSSOE GASOLINE (snaRa)
% of Lead
. o el 11
|% of Anfline | 0.10% | 0.15%| 0.20% | 0.10% 0.,15% | 0,20%] ..
0 85.0 | 86.7 |87.8 |86.7 | 89.1 |90.8
1 86,3 | 88.9 |89.5 |88.5 |91.1 |93.3
2 87.7 | 89.8 [90.6 |90.4 | 92.8 }94.5
3 88.5' | 90.9 [ 91.3°| 9L [93.3 |95.3
5 92,0
¥ean Effeot | 1.27[ 1,72 1l.42) 1.85| 1.75] 1.95
by 1% - et b R
TABLE IV(B)29 :
g e
Base Gas
. Soesoe i
(ng§d321.)_ 1 I | Talangimar | Pendopo| Mengunjya
. 0,10% 1.27 | 1.85° 1.0 0.91 2.05
0.15% 42§ 1,95 1 o 0.78 1.90
’ Base Gas
’ Cracked Gasoline .
Sange- | Cali~ - Hydrogen-
Leaded sanga fornl.a Catalytio .| Thermal| ated Ges
0.,10% 0497 | 1,00 0,93 2.2
0,15% 0.88 | 2.40 1.57
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