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AIR SERVICE COMMAND %)
UNITED STATES STRATEGIC AIR FORCES IN EUROPE
AP.O. 633
P Director of Technical Services :
reterso: ATS/ESB/ P2 2 m9-4 : ﬁMF 556 7
5 ]9—‘ 21 September 19 Ay

Subject :  100/150 Grade Fuel /}ﬂ*f
To: Director, Air Technical Services Command, Wright Fleld, Daytou, Chiec.

attn: Major John Duclworth, Powar Plant Laboratory.

1. ©Enclosed for your information is copy of provisional speécification
prepared by the Winistry of Aircraft Production covering 100/150 grade fuel,
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MINISTRY UF AINCHAFT i JODUCTICH

CUNFIDENTIAL

Thds_docunent is the property of H. k. Goverrment.
L] #
This docwsbnl is invended for the use of the recipient’ only, amnd
Lay be used ouldy-in comnection with work carried out for or oh behalf
of H. L. Government. The unauthorized retention or dstruction of this
document,- or the disclosure of its contents to”any unautherized rerson,
is Torbidden. -

Atteation is hereby called to the faet that failure to comply with
any of the above irstructions is an infraction of the Official o crets
gy e - T e ——— .

Jote:-  Any person other than the suthorized holder, upon obtaining
possession of this document by finding or otherwise, should forward it,
togelher with his naue and address, in a closed envelope to the Seeretary,
Kinistry of Aircraft Productio: , MIlbank, Lendon, S, W. 1.' Tetber rostage
need not be prepaid; cther’ postage will be refunded,

(FROPISIONAL SFECIFICATION EDE/F/300) ISSUE Yo. 1
Ugte of TIssue 1.9.44, :

Grade 1D0/150 FUEL FCR Azr( ENGINES
l: °~ Description.

(a) -Ti':_e fuel shall consist completely of hydrocarbons except as
otherwise specified herein, : £
(b)  eno-methyl-aniline and/or xylidines (C.8) may be tresent in
: total awount not execeeding . per cemt by volune, The=amine
Conbenb snall be determaned oy the msihod deseribed tn-appendix I.- }!

(e) The fuel shali be ElEE;I";'fI‘EE from undissolved water, sediment

(@) The colour of the fuel shall be noticeably brown. 4 satisfactory et ]
shade 1s oblaijied waen 8 mil i:rams per Imperial galion of oil red dye, '
international celour index <58 and 3 miliigraws per luperial galion of oil
yeliow dye, International colour index 19, are added to the fuel containing
7.2 millilitres of T.b,L. per luperial galion in the form of 1T kix Ethyl
aAviation Fluid, : ' A

(e} 4dead content - the fuel shall coutain tetraethyl lead in the
form of 11 Kix bthyl aviation Fluid in toncentration of not less than
7.1 nor wore than-7.25 millilitres of T.E.L. per Imperial gallon, when
determined by the method deseribed in-Appendix il. =
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25 Distillation.

(a) The limits of the distillation ranze of the fuel shall be as
specified in Table 1,

(b)  The distillation loss shall not exceed 113,

. ..+iable I, N
= \Distillation hange)
Temperature j  Fuel Evaporated
per cent
" 75:.C (1677F) . -~ 720 (min)
g b s bt e - R o L 2
150°C (302 90 (ndn)

3. Lold Last:

! aelitiler cloudiness wor deposition of solid crystals shall take
place wien the fuel is cooled to ainus 60°C (minus 769) by the usthed
described in Appendix III, A

J}-. Gu-ul-

The existent gwi‘content shall not exceed 7 mill®erams per 100
millilitres of fue<l when determined by the method described in Appendix
I ﬂf DED-&?B- 1

J.  Sulphur.

(a) = Corresive sulphur shall not exceed cne millisram per 100
millilitres of fuel. : : .

(b) Total sulphur shall not exceed 0.05 rer cent by weight.

. ey e "
6. Vapour Fressure. :

The Reid yapour pressfire at 37.8°C (100°F) shell not exceed seven
pounds per scuare inch,

7. [Gnock Rating.
(a) The weak wixture knock rating of the fuel shall be either
i
Ai) not less than 99 octane number when determimed by the
C.F A, motor method, or -

(ii)  not less than 100 octane number when detcruined oy the
GiF-l’L- &‘L-F-H’l l'U ﬁ?&tﬂﬁd.
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(b)  The rich wmixtuie knock rating shall be pot less than 12V per
cent of the rating of reference fuel 5 /1,25 nl, {.&,L,/U.85, gallon, when
determined in accordance with U.S. specification AN.VV.F.74Ea with latest
auenduents but wedified in the following respects.

(i) Air flow measurements zre not reguired.

- {11/ The uixture response curve of both refercnce fuel and
test fuells) shall be yresented on & grapl in which
specific fuel consumption values (1bs/I.H.F. hr) are
plotted as abcissac and indicated mean effective

. Pressures as ordinstes.
(iii) ‘lhe*rich wixture rating of the fuel shall be deterrdned
at the Skeclil e fucl Colsuuplion.ab.miich Lhe reference
fuel zives IS keximum mean effective [ressure,

-

g. nater Tolerance.

The fuel shall be substantially ifmmiscible with water when tested
by the method desceribed in Arpendix IV. '

+

9. Anhibiter.

The cnly inhibiter permitted in the fuel shall be 2l 0i.6.8 and this
must be present te the extent of not less than .25 pounds nor more than
1.1 pounds jer 4,200 Luperial gallens. 5

10, Arcmatic Content. :
The aromatic content, after rewoval of the ar-::nma};iu amines oy washing i

with 5N hj'd.l"ﬂ’-‘-‘-l‘ﬂ.ﬂrfl_.c acld (see appendix IA) shall not’ exceed 25 BT cent

by welght, :

114 tethods of Test.
. cp— . v ST B, T i %
Lxcept where otherwise statkd the rsthods of tes t, described in the
institute of Fetrolewn handbook "Standard lethods for Testing Petrolews
and'its Froduets” fifth edition and such modifications thereto a8 are
promulgated by the Institute, shall be used. The required tests are
enumerated in appendix V. _ . 5
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APPENDIX 1
METHCD FOR, THE DETERBINATICN OF TOTAL AROMATIC
_ .~ AKINES T AVIATION GASCLINE WHERE THE NATURE OF 3
A ' TRE AMDNE IS NCT PHNOMN OR YHERE THE GASCLINE IS
: DARK N COLOUR. o s L
FRINCIFLE ' -

ihe amines are extracted from the fuel by shaking pith _di?lut.e
hydrocidoric acidw This acid is male alkaline with caustic soda,
thus liberating the amine, which is then stea distilled inlo &
graduated receive® in which its volume is xeasured.

AGCUTACY .

The method will .':::jhroduce results to # ©.1lk by volume of amine when
working with 100 ml. of samplc (e.g. 4if the saaple contains <3 by voluue
of aromatic amine, the results will be between 1.9 afid 2.13:).

APUARATUS

100 ml. Fipette .

25U ml, separaling funisel :
25 mle measuring cylinder

Apparatus for the Deteruination of the Dilution of
Crankcase Oils. (A.S.T.M.D.322-35 or 1. I- 23;’1....:'1)

HEAGENTS 2 P

Hydruelurlc Acld - 5N
Caustic Seda Solution - 102 w,.n""l.r
Fhenolphtalein - 1% w/v, in ethyl alechol

LETHOD

1{:{: ml. Df t.ha Sai| rle is pldr:ed in a .'?5{‘ ml,. separating funnel,
shaken for 5 minutes with 25 ml. of 5N hydrochloric aeid, allewed to stand
and se+.&rated The sides of the separating funnel are then washed down
with 10 ml. of water and the washings serarated. This extraction and
washing procedure is carried out twice Hore, with a final ad- itional
rinsing of the separating fannel with 25 i1, of water, making a total
volume of 130 ml. of aqueous extract.

= The combined extracts are filtered directly inteo the flask of the
distiliation apparatus through a filter paper previcusly wetted.with
water anr.i the filter washed three times with.water. -

Two ﬂrnps of phenolphtalein indicater EErJ.Llhlﬂﬂ are added to the

contents of tihe lla.ru , ®hich are then neutralised oy the additien of

10% w/v. caustic soda sclution until pink in colour. bmmly an excess
of 50 ml. of caustic sud&. solution is added.

a few fraguents of porous pot are drojped into the f d.ﬂl'i
tra; tube and water cooled condenser fitted. 4 79 7 7
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FPage 5

Ihe contents ol the flask are then Goiled over & bunsen flane of
suitable size when tie awine distils over in the steam, is condensed and
collects as an upper layer above tlie water in the graduated limb of
the trap tube which is gradusted frau U=12,5 ml. in steps of 0.1 ml,

wlien there is no further incresse in the volume of the upper
layer in 3U minutes, the source of heat is removed, the apparatus is
allowed te cocl and the volume of the upper layer read at 15-20°C, as
the difTerence betwee. the bottom of the upper and lower meniscus
of the amine layer.

dnerea=ed accuracy uay be ‘D:"’I.L;.;J.L"'.J.; tf necessary, by taking a larger
X ¢ e P Lo T L T e et ;i S sl i+ F o E
volume' of ‘SHifple e, ¥, SO0 T, Snd Therezsin. the volume of hydrochloric
acid in proportion.

ALTERNATIVE AETHOD FCH THE ESTIMATICN OF TOTAL
B AHORATIC AMINSS IN AVIATION-GASOLINE WHERE TEE
NATURE CF THE AMTNE IS KNOWN,

(Ferchloric a¢id method)

ANTRCDUCTION. )
{1

This method, adapted from that of Bandel and Slumerich, consists
of direct titration of the arcuatic amines with 0.1.N perchloric acid in
the prgsence of glacial acetic acid. In thi- wayg the tertiary in
addition Lo primary and secondary amines are estimated,

ihis meviod is not recommended for very dark coloured gasolines and
is not applicable to a ;asoline contaluing au unspecified auine sinceza
knowledge of the molecular weight ‘and specific gravily of the amine
involved is required,
I —— il R + O T o

l. lpgicator, “ethyl vielei consisting of & 0.01% wt. =clution of
~ the solid in glaclal acetic ecid.

2. G.l.N Ferchloric acid in gElacial B.cet-ic'a;cid, '
{a) [Freparation \
- welghtout accui‘a.tely from a Iungeiey pipette about 4 zms. of
rerchloric acid intc a 250 ml, conical flask; add 2€C sds. distilled

water and 0.5 mls. phenolphtalein selution (0.5% in 504 aleohol) and
titrate with 1.C N, sodium hydroxide solution.

Bandel & Elumerici, apngew Chem. 1941, 54 374.
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Then:- Acidity calculated as £ wbt. perchloric acid

= A% —ls, 1.0 N NaQH x 10,05
wt. of acid taken (gms.)

and :~

the beaker,

(100-4) = & of water in perchloric acld.

-

Weigh out accurately in a tared 25U mls, beaker that amount
\B gms,) of the perchloric acid containing <-.1U gms. of 100z perchloriec
scid (HCLo4) and transfer .to a 250 wls. separating Punel using SU mls.
of a.lt, ;lacial acetic acid (free from oxidisable impurities) to wash out

lhen; weighintp & su Lle. Cenisal Lhask:i-

b x (100=4) X 5.667 gus. redistilled acetic
100 -

anhydride.

(b.pl37-139°C)

Cool the flask dn.a bath of ice and salt and add the acetic acid/
perchloric acid solution drop by drop f'row the separat.ing funnel,
finally wash out the latter with 20 mls, glacial scetlc acid wldich are

added Lo tie contents of the flask.

to a 2L, measuring flak, dilute to the mark with glacial acetic acid apd

ndix well.

(b)  ‘tandardisation

“iransfer the contents of the flask

]

Weizh out accusately 1,325 gms. A.Hh, sodium carbonate, previcusly

dried at about 3€Q°C for 5 bours, inte a 200 ils. beaker:

cover Wwith &

clock glass-and cautiously add 50 mls, glacial seatic acid, taking eare

~ to svoid loss By spurting.

Transfer the solution to & 250 gls. measuring

flask, dilute to the mark with glacial acetic acid st 20°0 and mix-well.

Pipette 50 nls, of this sclutien of sodium acetate inte a 250
rle . eofteal flask, #dd 1 mio-methyl vielel indicator sedukion apnd titrate
with the glacial acetic acid/perchloric acid sclution srepared under 2la)

until the colour of the indicator changes from
i

blue to green.

Let U = vol, (mls.) of titrant reguired, then the strengih of the

perehloric acid solutiop = U.1 N x F where ¥

FHOCEDURE..

Fipette intoe a 250 ml, flask that volumne

gasoline under test which contains C,1 - U.< g

in 20 mls. of zlacial acetic acid,  add 1 ml.

58

C.

(normaily iC wls.) of the,
me, of amine (%) and dissolve
¢f pethyl violet indicator

solution and Litrate with the standardised jerchloric acld until the blue

colour coupletely disappears.
, colour which way be either green or pink.

This is the end point re-ardless of the final



= vels of perchloric acid solutr:l.c:rn r&*tulrcd.
= vel. of gas6line taken.

= wolecular welght of amlne.

= specific gravity of amine.

thent= TStal bases in ;'_raauf:ne (5 vol/vel) =

|_-l-:
n

b x
Vx

digdroducibility. : 8

# <% of the awine content,

(%) The method may alse be used for the exaniration of neat amines. In
this cacze aceurately weizhout 0.1 - 0,7 #ms. of the amine and proteed as

described using the lormlat- -,
Total bases in nest amine (% vol/vel or wt/wt) = MM
- o F ox M w
1 3 WxLO

where Wlgms.) = wt. of amine taken.

- AYFENDIL IT . !

METHOD FOR THE t.STIh&TILﬂ'u OF T.E.L. IN AVIKTION,

: CASOLINE WH (ATTC A .u\lﬁ ARE J‘luL.ENT- ‘ﬁi‘/
- " W}j/
Frinciple. 'H“:/t :

The amines are first extracted by msans of - dilute HCL and the T.E.L.
is then estluated in the amine free spirit Ly the L.FO68/44 or Y6/4lL method.

Mpparatus. c . " 1
50 or 100 ml. pipette
125 or 250 ml. separating funnel. =

HEAFEIEE, ~ = e et e
hAydrochloric acdd.- U.2N
volatile sclvent - Lixed hexanes or other lead free
petroleun spirit of similar folatility.
kethod, ;
vaumple the gascline by the 1.P68/4L or G&/L4 method prescribed for
T.E.L. estimations using either s 50 or a 100 nl. sample.

klace ‘the =ample in & 125 ml, separating funnel if 5C ml. has been taken

or in® 250 s_l. cne if the sample is of 100 ml.

Add 50 u.l. or 100 ml. (according to the jLl;u,.nt ty of fuel sauple) of the
U.2N hydrechloric acid and shake wigorously for 30 seconds. Allow to separate
and drain off the acid layer, [lepeat the acid extraction and drain off the acid,
Wash with 5¢ Hl. of water and drain off the water as cospletely as rossible,

Run the pasoline into the vessel which is wo be uysed in t-"'I.L first stagze of the
T.E.L. estimation, rinsing out thé separating funnel three times with 5 to 10 ml.

of the volatile sclvent and adding the rineings to the gasoline sample.

From this point préceed with the T.E.L. estimation by either of the
webnods "f*ribed in I rSE/Iq.h or 96;’1.4

\.47977 |
‘_""f’-’_ 4

———— - B e — *-—._ e | ———
e | e E—



‘%

APFENDIX 111

KETHCD FCR CAREYING

CUT THE COLD TEST.

& convenient culdntity of the saople

shall be dried by shaldnz with

anhydrous sodium sulphate and standing in eontact with the dr;.'in,t_; agent

forat least one hour.

It shalY ihen be filtered and 200 ml. of it placed

in & 250 ml. volumetric flask and the latiter stoppered with a well ¢lttin-

glass or rubber stopper.
ihe flask sheil then be pliced in a
tawperature of ainus 6L L ;3

the sample shall be at least 5 cm. below

10 for a period of 45 minubes,

‘eooling bath waintained &t a
The level of
cooling limuid,

the level.of the

The saiyle ehall be agitated ut approximately 5> winute intervals durlng the

conlin:,

at the expiration of tie 45 mioutes tls flask shall be reuoved

froin the batn, shaken vigorously for a few seconds and the contents
exanined visually for signs of cloudiness aud/or sclid crystals. ¥

-

AFPHIDIR IV

Ligt
¢y linder
five minutes.
be clear and sharply defined and neither
volwie by more than two nml.

APFEIDIL V.

_METHCD FOR THE DETERIINATION GF_WATER TOLERANCE.

ml. of the sa.mpla shall be shaken :.n-a_ glass stoprered jeasuring
th 20 wl. of distilled water and then allowed to settle for
_at the endrof this period the fuel and water layers shall

la_,er ghall have changed in

SCHEDULE CF STANDARD TESTS

"1.P. Serial Designation

Normal Sampling
Uietillacion
Sulphur (“orrosive)
Sulphur (‘otal)
- Vapour Fressure
vealk ixture Knock Rating
(a) kotor Lethod
(b) a.F.D. 16 Lethod
Aromatic LUontent

Elfhh{T;
-:.a;.m:
‘3-5.-";&.& ;
107/L501 )+
69/ld

4 /1 (T)
42/k2(T)
3/42

# Details of this method will appear in thé 1945 edition of the L,F, Standard

rethods.

£,D.E./F
1.9 s

In the meantime they way be cbtained on application te
Secretary of tle Institute of ietroleu.

the
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© Page &, RAGINTS, 2(a) Preperation.
_Fer 100% perehloric acid )
reads 100% perchlorie scid (HC10y).
]
m- =)
For Total buses ir neat amine (% vol/vol or wt/wt) =
DxFx¥
100

read: Totel bases in neat amine (% vel/vol or wi/wi) =

i i1 i x 100
APPEIIX 1X, FPrineiple
For dilute HCL
ready dilute HC)

b 1
Pape X2, APPENDIX IV,

For Sight ml, of the samnle
reads Gichty ml, ef the samle

184204k

%8 V-4 7977
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