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CLOULTS OF mXa ILATIeL OF T EMY FUFRLS.

Ao L BU LG ARY W QUMD LS

LHT S CTION

This revort covers the period Septeuber lid4z - June 1943
inclusive wnd desoribes one lnndrew and sixty two fuels dorived
fron Esrope und the liddle bast. Tre total number ¢f samgles:
is comprised of fifty seven avistion greve fuels, fifty two
motor, gesolines, Torty Uive ciesel fuels and eight erosines
wne, T hite Spiriis,

For convenience the rosulis avrs tebulsates under the
SoLloniie heudilosie '

1. awietlion gzuooliimn: Irom Turope - Apypendix I
7 i " v tbe Miadle Bast - " Iz
5. Motor gasclines ['rom Eurcoe - L TiX
e i i P othe Micule Bast - it 1y
5. Diczel fuels Iro. Buroge : - i v
be i ki ® o othe Middle Bast - it Vi
7. Various {kerosimes wiog white s irits)
Irom alil sources - " - VII
8. Detziled analyses of AIR.200, AIR.209,
ATR.ZET and ATRLENG - n TIIT
S A S ST i Al

Gesolines. 4&n outstanding Teature of the fifty
axanined iz thet none consists o ¢

. Subseguent to the tubulati
ieveor. sanples of severel "greon!
heve Deon receivauv. Tre propert
1t with in ¢ czeparate report.

{
N
ies

ADETT LTt & Lew exceprions, tne aviation lruels group

themselves into twoe clugses reprosenting German .4 “blue!
¢asolines and what urc considered to represent Iteliun aviation
fuels, The .uality of the former has besn maintazinec and no

£

significant clznges in properties =r. exhibited, =lthough the
aromatic content zppears to be ut the ruther higher level of
2Q% ., The Itzlian fuels zre cnaracteorised by & lower T.l1.L.
content (5.5 « 4.5 mls./I.G.) and octane nunber (average aboutb
87) than the Gnrman B.4 type.

%Y. Motor Jdssclines. Fifty two sampics [roum all scurces are
described. Six of tie fuels zr: alcohol bhlends vith octane
aumbers in the range (excepting one of 0.h, = 100} 75 - 83,
“ffarce fuels are leaded straieght-run products (0.N. = 68 and
59} and one ecraclked spirit containing a snall quantity of
slecohol is desurihed. The remainder zre either fuirly normal
notor gredes containing cracicod spirit, whieh zre generally of
Lower quality than Allied comuercial tyves, or benzole mixtures.
In both classes lecdud fuels wre encountered. The ordinary
10tor graue hus an octune nwiber in the range of 60 - 70
shilst the henzole mixtures are from 68 -~ 75 in this raspect.
A few very low octane nunbers arce roported and these may be
attributable in some cuses to peroxide formation.

In gemeral, it wmuay be concluded that close uuality
standards for enemy motor fuels are not maintained and this
sosition muy have some connection witlh the div-»se tyses of
sesie fuels available to the enemy.

3Y. Diesel Fuels. Forty [ive sarples (rom Zurope and the
{iddle East have been examined znd it way be stated thut their
sroperties show them in general to be of good ignitdon quality.
1lmost all tiie Europeun samples vore derived .rom fisiing
sessels ané wnilst they exhinit a failrly wide range of

P.T,0,
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ANALYSIS AND DISCUSSION QF RSULIE

AVTATION GASOLINES TRO¥ FUROPE (For detailed results see
: fppendix I.

eix samples only have been received for examination
during the period uncer reviev. 0f these five were taken from
cnemy aircraft sholt down in the U.K. whilst one was derived from
a petrol tank picked up in European waters. 411 six fuels may
be classified as normal German B.4 Blue fuels with a T.E.L.. content
of 5.4 - 5.65 mis/I.G. and Octane %0.89 - 91. The aromatic conbent
of AIE.209(22c5%} wag at firet thought to be nigher than normal hut
subseguent data have indicated that a definite increase o this leves
nas oceurred whilst the distribution =f the individual aromabics I8
tenGing towards that round in the C.3 "greea® type.(See lagt para.
ippendix VIZI.} The figure of 30% wt. obtained on AIR.210 is ;
attributeble to the fuel heving weathered. An aromatic content Tonge
asf 15.5 - 19.0 1s presented by the remaining four samples. Fron ;
its gescription (Alleged Priming Fuel) AIR 231 should have speclal
properties for bake off, but the pesults do not indicate that it 1is
anything but a normal thivet fuel. This sample pas a fairly high
nguwn® of the “sticky™ type associated with rubber in solution.

: A detailed hydrocarbon analysis of AIR. 209 has been
copried out ané the resnlis are given in Anpendix VIII. The

Lontiy plgner aronatic content of this fuel is simllay o LRAY
for previous samples of blue fuel such as AIR.177 and AIR, 200
it is possible that these three represent small variations in
what is otherwise normal pilue’ fuel. This tendency towards an
average aromatic content approaching 20%, is noted in mplueY fuels
pom the ¥iddle Fast. AR, 209 contains a swall quantity {ca.3%)}
of synthetic octanes but there is no evidence to suggest the presence
of nydropetrol. '

AVIATION GASOLINES FROK THE MIDDLE_EAST

“{¥For detailed results see Appendix LL

The results on fifty one samples of aviation gasoline
from the Middle East are tabulated in Appendix II. Sixteen
of those fuels (AIR.205, 227, 241, 242, ID.534, 536, 540, AIR.243,
245, 248, 250, 252, 2%6, 266, 268 and 309) are of the German B.4
blue type and have Octane Nos.varying from 89 - 93. T.B.L. contents
vary from 5.25 - 6.0 nls/I.G. whilst with two exceptions (AIR.205 and
2272 total aromatics 8.5% and 2.5% respectively) the aromatic content
is in the range' 17 — 27.5%.  Excluding ATR. 268" (27.5%) the range is

‘17 - 23.58.  Although their properties classify them as German B.4

fuels, the colours of TD.554, 536, 540 and AIR. 241 (representing a
bvatch of captured drums) are blue, yellow, fluorescent green and
yellow-green respectively. - The colour of AIR.248, which is alsc of

-~ - P 4 Y &
‘he ©.4 tvpe, is green 2nd SO 1o fhot of ATR. 200, In gencral 17

may be concluded %hat the tendency with German B.4 fuels 1s to-
maintain the aromatic content at approximately 20%, which is at a
nwigher level than the average obtaining in the period prior to that

under review.

0f the remaining thirty five fuels, twenty eight are
considered to be Italian aviation gasolines, whilst seven (TD.525,
AIR.217, AIR.233, AIR.240, AIR.257, AIR.267 and AIR, 269) are not

readily clagsifiable.

P.T.0.
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Italian dccuments capiured in the Middle Tast Gurlig
1942 deal with specifications and handling instructions for
warinne netroleun products. The more imnoriant pointes affecting
wtinlisn fuels may be gurmarised as Jollows:-

1. N¥ine grades of fuels used by .the Italian Air Force are.
described, Four are alcohol blends (with angd without T.E.L.) with
soetoee cwmbers in the range 80-8Y7. Then anndning. five.are. deseribed |
‘":_ ’..*".!3{58“ . . . .
Name Conposition _ Octane No,
.B.80 Petrol + 0.9-1.4 mls.T.E,L./L.C. 80

m"«”"‘.‘;'}. R + 3' 6“"&00 mls-‘-';'c ‘_---l-.t /Z~f':7'"' e 8?' .
B Pure "4vic" petrol 72-74
B.E.100 H.0. ‘"hvio" 5043 iso-octane 5083

' 3.6 mls.7.E.L. /I.G, 106
B.E.100 N-.0. ‘"Avio®60%; isopropyl ether 40743

3.6 mls.T.E.L./I. G , 100

The base "petrol" referred to above is presumably ‘B’
grade ‘*Avio' of 73 0.M, of which full specification regquirements
are given (with 3.6 m1s.T.E.L./I.G. it must give 87 0.4.)

2 Various instruciions are given that B.4 gaszoline {quoteu
as having an O.N, = 87-92) must be adjusted -to certain specific
gravity limits by the addition of not more than 10% aviation benzol
with the T.F.L. conteént maintained at 5.4 mis./I.G. These

cinstruciions appear incomplete but the latest, dated 28.7.42; give
& specific gravity range of .730 . .735 ané intimate tha+t B.4 petrol

may be elther of CGerman origin or prepared in Italy.

3. Full instructions are given for using German B.4 fuel

in engines designed for the Italian 87 0.N. grade when either the
latter or 73 0.N. Avio' (for blending with B.4 to reduce the T.E.L.
concentration) are not available.

4, 4 full list of Italian aero~engines and their fuel
requirements are listed.

MOTOR GASOLINES FROX EUROPE
(For_detailed results see Appendix II11)

Iwenty one samples are describad under this heading.

Of this total, two taken from a sailing boat are alcohol blends
(MAR.55 and 59), .one (MAR.56) is a cracked spirit containing a
swall amount of alcohol, another (MECH,127) is of doubtful origin
and apparently an aviation grade, and six are benzole mixtures.
(0f these six eamples, two ars Miraynf samnles ranrasenting five
and nine samples each, respectively.) Tie remaining samples are
motor .gasolines of the cracked spirit type. '

The two alcohol blends are pféctically ldentical and
contain 16% alcohol. On the alcohol free base spirit an aromatic
content of 21% is reported whilst the blends have an octane number

of 75.

Sample No.MAR.56 +taken apparently from the sanie boat as
the two aleohol blends, is an average type of motor gasoline
containing an appreciable quantity of unsaturateds (32.54) ana
an octane number of 66. This fuel, however, contains 4% alcohol.

Sample No.MECH.127 is "thought to be possibly of Russian
or Norweglan origin® but "it did not come from the sivcraft Ju.88
but was obtained from a barrel on the ground®, ., This information
means little but the available experimental results,. especially
Tthe distillation range and rubber like "gum®, suggest it is an
aviationvgrade.~ ‘

P 7.0,
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The six pepnzoie mixtures sihow arumalic hydroecslbon -
contents Tenging £rom 33 - 41% whilst the two grovp samples MECH.1TS g
ete. and MECH.156 etc. contain T.E.L. to the extent of 1.1% and
1.55 mls. /1.8, respeciiveiy. Octane numbers, available on three
of the sixz samples only, are between 71 and 73. Treezing polnts
between ~34 and -45°C, are reported on four Ssmples s the other two
being bslow 60, ’
The remaining eleven gasolines were devived Irom various
sourees including an armoured vehicle, & boah private cars, ebe.
and exiiblt fairiy wide variations in properties. Ocltans Mos.
available, range Ffrom 48 « 72. Specific Gravity from 0.713 - G. 770
ond aromadics from 2.5 - 13.6%.  Thesc.veriotiong arc aot, heweve
altogether reliable data since some samples show bad weathering and
axidation which may account, for example, for the low ociane number
of 48. The deleterious action of paroxides ig wot L0 be overiso
Ln tilis CONNECTLoN . Special comment is called .for cn the fellowing
samples. -

2R NI
LYAERYR

¥ECH.115. Penzine Tourisme Qﬁaﬁmﬂg ey Bhine., This is of
zonsiderahle Interest in view of its combined specifiic grawity
{.72686), unsaturateds (42.5%) and high sulphur (0.528). It might

be a low temperature carbonisation material with some of the aromatics

ey ey e

YROH.115(Second Sanple) Believed to be from same source ag f
gample and stated to emanate from Mannhein. No pulphur figure i:
reported for thisg sample but figures of 0.715 for Specifle Gravity
and 39.5% for unsaturateds are obtained. The fuel hzs an octane
nurber of 64. . . »

{ M M
+
i
bl

4FCH. 266, Peirol Ymapufactured in Belgiw for itine lermangd.

This, a very small sample, was evidently deteriorzting 150 MEMSEUT)
and had prohably weathered.  Despite the latier probability the end
noint is mo higher than 165°C. Tt is nossible That this is not a

motor gasoline but a Spocial Boiling Point type of material having

gome special application. , : , :

#OTOR GASOLINES FROM THE MIDDLE EAST

(qu ‘detailed results see Appendix IV)

, The thirty one gasolines %ubulcinu possess wilde varlations
in properties, but the majority of the samples may be conveniently
dlvided into two main groups vizi- (a) motor fuels of relatively
low aromatic content and containing varying proportions of cracked ,
spirit (13 samples) and (b) benzole mixtures (11 samples). The fuels
in the former class, of which three (MIS.33 and 36 and MECH.328) |

-
mrm et mTam e A Deacaer rmrmramt A maa d A wma S n e

e B 2 " T . . Cooein
CUILUG L, dodolds y GRS sl BHTLY  VEY MWL e ek s it is ek me SR e e,
N

below both old and new Allied standards. Specific gravity varies
hetween .732 and .745, octane number- variex between 58 and 70, whilst®
she unsaturateds range from about 5 - 28%. The highes octane numbers
in this group are gilven by MECH.139 (70 « no T.E.L. present) and the
one leaded fuel for which a rating is available i.e.MECH.328 with an
octane number of 68. - Apart from the two latter fuels, the average

sctane number 1s about 60. :

‘ The incidence of a number of motor gasolines exhibiting
7ariable and low octane ratings may be connected with - the use by
the enemy of portable ethylisators for raising the knock rating orf
such fuels in the field. o . o '

0f the eleven benzole mixtures, all but three contain ‘
iead. tetra ethyl. - These three (MECH. 244, 271 and 331) contain bepween
30 and 40% arcmatics and the octane numbers of two are 69% and 73%.
7n the leaded benzole mixtures, the T.E.L. content varies between 0.&5
and 1.7 is/Imperial Gallon whilst the kwock rating ranges from 64 to

75.  The aromatic Ccontent range is from 24.5 to 45% weight.'




!

Egﬂﬂuzéo ray be a straight run Roumanian fuel containing
1.55 mlg.T.E.L. /ITeperial Gallon giving an octane number of &9.

MECH. 257 also a straight run fuel, contains 2.45 mls TR S
Imperlal Galion and has the relatively high octane number of 76. l

_ BECH.330 is again a straight run fuel, but an octane numher
of 68 in conjunction with a T.E.L. content of 4.65 mls./Imperial
Gallon indicates that unless there has been some deterioration wiich
the analysis does not ghow, the base fuel must have been of low anii-
waocck value.

Tie four alcohol blends MECH, 235, 245, 327 and 3529 whioli
are probably of Italian erigin, have octane ratings of 100, 8‘76
7

83 and 83 respectively and corresponding alcohol contents of 4 X&Lw
42 and 19%. MECH.327 and 329 contain amall amounts of T.E.L., [C.05

and 0.1 mls/I.G. respectively.)

Dpaling with the types of motor fuel used by the Axis,

No.l Mobile Laboratory issued a report dated 18th May, 1943, in which,
from a study of =ight capitured fuels, the suggestion was made that

the German army in the Middle Fagt used two types of mobor spirit
marked 1" and ¥2%, the former being derived from the latter by the
addition of 304 . 40% motor benzole. The two <types were deducrd ;
t¢ have octane ratings of about 75 and 70% respectively, corresponding
T.E.L. contents being 1.5 and 2.9 mls./I.G. \ :

It is to be noted however, that only a very few of the
thirty one samples described in this summary are in either of ths
suggested categories. Moreover, it is more likely that the final
blending operation aiming at a definite octane number would consist
in the addition of ethyl fluid rather then the addition of henzole.
It may be that the numbers W1® and®2% were used by the Germans to
differentiate between twe types of fuel each nominally of 78 octane ;
numher . Trpe 1 containe shont I5% added armmatics and 1 8 mile 7. 7.7/
I.G. and Type 2 has 2.5 ccs. TeE.L. and is made from a different hase
spirito ’ ' .

This may be a suitable place to point out that any
information which the Mobile Laboratory is able to obtain on the
particular applications of definite types of fuels, e.g. the actual
vehicles in which the fuels are used by the enemy, would be of great
assistance to the Enemy O0ils and Fuels Committee.

- DIESEL FUELS_FROM EUROPE AND THE MIDDLE EAST

(For detailed results gee Appendices V and VY.)

WLULIL WU, SAGEpLlULs Lly s LUE LILLLY Sauvies Ul Digovl :
Fuel from Europe were derived from, or intended for, sea-going vessels.
These show wide variations in specific gravity (0.82 - 0.87) although
the large majority are in the range 0.84 - 0.85. Sulphur content
varies from 0.05 - 0.85% but about 60% of the samples are below O. 3%,
A variation of phenol content from < 0.01 to 1.5% is shown, whilst
the diesel index ranges from 36 -~ 57.5 with the majority of the fuels
peing between 45 and 50, All the fuels can be considered as suitable
for stationary or marine diesel engines other thun the high speed type
although guite a few could be used for this purpose, especially those .
high speed engines which are not particularly sensitive to the ignitim
gquality of the fuel. _ - : -

. A number of the samples possess low or .relatively low
flash points which indicate the presence of kerosine or an even
lighter fraction, but this inciusion would not materially affect

perriormance.
P.T.0.
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cylinder }.z. on behaif of the Dopmd tre:
by Messrsa. m,,-mo & Lo ta e tha effect of shensiic
substances on the perfory zezl Toelz, s I wep foml
that additis :m.;.,, up o % elzl phernsl ov 2reesl; {c
& pez o" =vm ur(, <=3 caiane e reducad the
it 1 oE 1% coerol oo
7; he rate 07 wezr =ithar of

; Fton »ings over o pwriod. of

4{: nowrs ; 4 simlier '*1;.1, carried out on o fu:d
con c'wting 0! 1-.1%& 75 {6,638 3 waol.u) and 233 LL.66

z;,u?’ p‘zem}_- showed reduced mmr OJ. the :‘_:/s;:—;c:'tcrr 2t pioton
riages. Slin direct adaitien of phenclic subsiznces dig

-, & - )

not produce any laprovement in the DetrOlpUl oesel el Lhe
better perfcrvmance of She Cerman fuel must be due Lo syher
componenti: than the phenols,

VARIOUS,
For details see Appendiz ¥TI)

ippendix VII lists six L:ez‘o ines rw,,.;-l,' of low

quality as burning cillyg and two white splriis.




7

LR SoL AL
TYNT R ALY RS e ey ¢ DR S :
3 : AN ; R T '
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71

%
2
B

(3]

S

AL 209 Pan oy
¥achine. JuRa.a i C
- H H
Piace af crash o Ven Supp ;
or acurce of s I |

[

=
i
a

; i :
Date o 8,80 ‘ DA | Sty A | G -
Lo Ea0uE Rl 380008 7.2043
: . R SOV S
2 0@ A0 AanT l — ’ : ! :
£.8.8 €0/60°5 3 JIEL DR T L7 : ~ :
~ H _ p ) ive ; LI e i
Colour | Flane Siue | W -
i i 3
:: | ! -
| | | :
i §
: i ! :
Histilletion ; | ! f
1.8.P. (OC:: /}F)' ! 7( i ! :
e AV Loz ¢ ; ,' :
Rec. (fvol.ja7s00. ¢+ 1o - ! :
A B B :
15 e S T B Y S I | 3
| i o r :
" Xv) ! . l ‘ i ) ; ’
FBLP(%0) Y By T ! ;
. . . { . - i = i ‘
Freezing Pi, {50} i Bulow Belew ¢ Bel o] 3
i : - Bellox ;
| -60 -0 CLED i
Vap.Press. (Beid) ! .0 P Lonlg ;
by N . ; PR H } ie :
@ 100°E(Lb/sy.in) | i | j ‘
Free Sulplur L | ‘ ; : .
{ngms /100 wla) F0. o D oimsent | Puan U haent
: : Suat v H [ : b : e 380N
Totul Sulphur (Fw) | Lo 2 S - B e 3. ; “'pl '
Existent Cum i | ! i I P
- : . : ! ; i :
(mgme/100 als) P - P Poa T Fy,
i : ' H - i et : e
: { ‘ {mhi ol :
Potential Cun : i' | S 2
i ! : ! . - :
(mgns/2.00 mls) Ed P~ foog P - :
T.8.L.content : ; j | ‘
(mls/T.G.) CB.B% Proeent | 545 ; ? 5.5
iy F ! gt i i g ' Lo
!J.L'uuo \!M.S,(As(‘n) \ ? é’.,llj) ’ - ; ‘CLI 5:1 : i i 40'5
Cetane No.(CTR.HM} 1 92 Lo - : ; 'po'
- . - i . « : N -
Ocuone Ho. of buose | i . i ; 7
fuel P Lo Lo .
ine 1 | -y 5 FLE " 7
Bromine No. | | 1.8 l R L. R 1.9
5 : ; ; % :
Hvdyocarbon Anzl I ‘ : | i

Avomatics (& wt.} | 20,5 L7000 1140

Paraffins . 4045 Pl P a6, ,' L 0.5
{zphithe 1 e : oo ; . e L
Haphthenes . | g 7%, T i HLE : . 44,0
H : § !
Individual Aromo- | ' ! ; .
1 3 . 4

——e e

) !
ties : } 5 ; :

Benzene (& wt.) P55 - g N N Lo g
Toluene ¥ TR - s R 5 S }3
. H T A ¢ i o ' - N e
fylenes ! ;60 -1 B5 [ BF . 5.5
i3 Aot : o A ; C A
Higher Apcmstics f 1.5 ro- L2.0 2.0 P oo
W v 7, b - » \ ' )
‘f:tel Silub}’@ () Nl - POmiL fORI NIl R
fron Carbonyl Undetset- | - | dbsent | Abzemt | - Cowan
i &d | . oo : !
o e .t . i - ! - i :
Phenols ($ wi.) - | 0.0035 - [ 0.002L ! 0.0067 | - " 9.0013
f | :
! M
| |
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APPENDIX II

AVIATION GASOLINES FROM THE MIDDLE EAST

4.1.R. Sampie Ho. 205 a7 a8 - 227 x233 237 238

Source and RE"Petrol  Helll Helll Ex aux- Middle Middle Hiddle

Description from JuB8 crashed H6 illiary TFas? East Bast
at force tank of through {hrough through

Anriya  landed  captur- £.X.2(g) A.I.2(g) A.I.2(g)
28.9.42 6 niles ed Me . :
north of 109F.
L.G.60 ® 12.9.42

Date of Report 17.9.42  24.11.42 24.11.42 20.1.43 8.3.43 2.3.43 2.%3.43
S.G.8 60/60°T. 7% <74 .742 753 .730 «752 0.720
Colour Blue Blue Blue Dark Olive Yellow Blue
Blue Green
Diguillation
I.B.P. (°C) 47 52 50 55 42 58 47
Rec. (8) @ 75°C. 23 22 24 12.5 17 10 32.5
100°C 58 61.5 68 58 46 52 .69
: 150°C 95 97 95 93 97 -
?.B.P. (°C) 155 156 : 180 176 153 144
Freezing Pt.{°C) Below Below Below Below Below  Bolow Below
~60 -60 60 -60 -60 -60 -60
Vap.Pross. (Reid) - 4.6 5.3 4.6 5.9 3.2 5.6
@ 100°%7(1b/sq.in) -
Free Sulplmr
(fagmz/100 wls) - 0.3 0.1 0.3 - -
TO'ﬁEJ. S‘ulphur (%W) tOl -01 .01 . Dl -Ol 002 002
Erigtent Gunm .
{mems /100 als) 7.6% 8 ok} Hil Al Ril Eil
T.E.L.Content
{(mlg/T.G.) 5.5 4,2 5.45 5.7. 2.0 4.5 3.95
Ditto (mla/A.G.) 4.6 3.5 4.55 4.75 2.5 3.75 3.3
Octane Fo.(CFR.MA) - 9 89.5 89 82 87 8
Bronine No. 1.5 1 1 1 Z 2 2
Hydrocarbon Ausl.

Aromatics (% wt.) 8.5 2.5 7. 2.5 18.5 19 4.5
Paraffing u - 59.5 48.0 48.5 66.0 37 67.0
Haphthenss U - 20.0 45.0 . 49.0 15.5 7 28.5 .
HWater Solubles Fil . Bil Bil il il il jiins

zIubbery 59.6.42 Zalso
: reported
. ag EIR.

2%



APPENDIY II
AVIATION GASOLINES FROM THE MIDILE EAST (CONTTNUED)

Sample Yo. TD.523 I0.524 TD.525 ID.5%  TD.528 TD.529 AD.530 ATR.23%9

Boumce e Bight separate drums captuved in Middle Bast end all
- labelled "R. isrorazutica - Metallici Milano Sapusti
Imballsge®. COne orly (AIR.229) exemined fully in view
of general similaerity AIR.237 end AIR.238 represent
the remaining two of a total batch of ten drums.

Date of Report 2.%.43

S.G.@ 60/60°F. . 740 739 737 7395 7% 7% <739 737

1light . Water Blue Very ' TWater  Slight Slight Slight
Green White alight~- ite Green Blue Yellow
yellow
Distillation
I.B.P. (°C) 48 47.5 48 43 44 47 47 6
Rec. (%,) @ 75°C. 28 27 28 2 30 29 27 232.5
100°C. 64 60 60 58 63 60 60 61
150°C. 97 9%.5 97 % . % 95 96.5  96.5
F.B.P. (°C) 158 157.5 . 159 160 155 156 160 158
Freesing P‘b.("(}; - - - - - - - Below -60
Vap.Press. (Reid 5.1 5.2 5.3 4.0 - 5.0. 3.0 5.2 5.3 :
@ 100°F.{1b/sq.in) | 3
Free Sulphunr . .
- (mgms/100 mis) - - - - - - - -
Total Sulphur :
(#s) - - - - - - - .02
Exigtent Gum i -
(agms/100 pls) - - - - - - - Nil
T.E.L.Content ' '

D-?ﬁs‘ﬂ’” 4.1 3.45 3.9 3.55 3.5 3.7 3.95 3.6
it o
(mla/8.G.) 3.4 2.9 3.25 3.0 3.0 2.1 3.3 3.0
Octans No. ‘ ' . '
(CFR.EM} 87 - 86 .86 87 - B8 87 88 87

Bremine Ko. - - - - - - - 2

Hrdrocarbon Anal.

Aromatics (fy) - - - - - - - 14.0
Paraifins (" ) - - - - - - - 46.0
Naphthenos(! ) - - - - - - - - 40.0

Bater Solulles - - - - - - - Nil
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APPENDIZX
AVIATION GASOLINES FROM THE MIDDLE EAST (CORTINUED)

——

Sample Ho. Am'.gm TD.534 TD.535 TD.5%  TD.540 ATR.241 AIR.242 AXR.243
Source and Seven capbursed drums marked Ervafistoff® L
Deseription Short sests only carried out.on TD.5%4, 535, 53 and Ju.88

540 which were considered tc be represented by AIR.241.

ate of Report 3.3.43 ' 8.32.43

8.6.@ 60/60%r, T77 747 729 . 748 .746 747 740 0 742

Colour . Strong Blus Blue Yellow Slight Yellow Blue Bluish-
Fluor~ Fluor~  green green
escent gecent
green ' green

Digtillation :

T.B.7. (9C) 52 &7 A7 50 51 50 49 45

Rec. (%) @ 75°C. 10 23 24, 24 23 23 25 19

100°C. 44 Y 62 63 6l1.5 63 62 5%
150°c. 84 95 %6 97 % 97 97.5 9%
- F.B.P. ©C. 185 154 156 157 1% 157 153 160

Freesing Pt.{°C.) Below = =~ - - T - Below  Below Below
60 . - -60 -60 -60

Vap.Press.{Reid) 4.5 - - - - 4.5 4.6 -

@ 100°F. {1b/8q.in) '

Free Sulphux ' .

{mgue/1.00 mls) - - - - -~ - - - -

Total Sulpbur | :

(Get. ) 02 - - -~ - .0l 01 .02

Exigtent Gum :

{mgma/100 mda) 4 - - - - Nil - Hil 18

T.E.L. Oontent

(238/i.G.} . 4.6 5.5 3.85  5.95 5.8 5.95 5.4 5.5
T.E.L.Content . : -
{nla/A.G.} 3.85 4.6 2.2 495 4,85 4.95 4.5 - 4.6
Qotane Ho. :
{ CFF. 34} . 8¢ 89 88 91 o1 92 9 90
Bromine No. ' 1 - ~ - - 1 1 1
Hydrocurbon Anzd..
Aromatics (%w) 5.5 - - - - . 22,5 17 .22
Peraffing " 32.5 - - - - 37.0 40 5%
Hephthenes " 4.0 - - - ' - 490.5 43 22
Water Solubles - Ril - - - - - Nil " Nil Nil
z Sticky-
not true
petroleum

gum.



- 13 .
APPENDIXY II

AVIATION GASOLINES FROM THE .{IDDLE EAST (CONTINUEL)

£.1I.R. Smple Ho. 244 245 26 247 249 251 253 254

Source snd Ex North B drums washad aghore ut Jaitu and nerked e
Lezeription dent [nztal- 9B "R '
lations. hero~- hero- - - - -
Tobruk nautla®  pautica
Loxrds"
Uiz of ienort — 8. 3.4%, . e
£.C. @ 64/60°7, » 754 . 740 73 .736 728 .7:9 740 73
lolour 3lue~  Blue Fuint Blue Feint  Green  Faind Yellow
Urser Yellow Green . Blre Yellow = (irsen

3.3, (0.3 33 48 5 26 50 49 5

¢ (%) & 7500, 34 21 oo =6 Z 24 23
1009C. 55 60 57 6 ¢6 60 505

~ 130°C. 9% 56 g6 96.5% 97.5 56 %

.5.7. {°c.} 173 160 157 157 155 189 157

1IN0 U1 Y il
~J G CONS ~d
i
LA

s
-

Freesing PL.(°C.) Eelow Below Below - Below Bzlow  RBelew Below Below:
~-60 -60 60 -0 -60 60 | 60 -0

Vap.Press. (Reid)

& 100%%.(ib/og.in} 4.2 4.8 4.0 5.2 5.8 5.7 5.4 4.1
Frez Sulphmr

Imzas/100 pdg) 03 0.2 ~ - - - - -~
Total Suipmur(dv)  0.07 0.05 0.0 g.01 .01 G.(1 0.01 G.01
Exigient Gum

=3
o N

Octane Ho.

{CFR, 1028 B84 90 87 87 86 8 85 87
Broaine No. 1 nil 1 2 2 2 2
Serisoczrbon Anal.

Aromatics {Zwt) 25.5 2.5 17.5 17.0 1.0 15.5 18.0 17.G

Paruifins * 46.0  5L.5 39,5 41.5 48.5  4z.0  f.5 %9.5

Kapntnenes " 28.5  27.0  43.0 41,5 20.5  41.5 22,5 43.5
Fater Solublzss nil nil nil ail nil nil ail nil
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APPENDIX I

AVIATION GASOLINES FROM THE MIDDLE EAST (CONTINUED)

4.5.E Sample Ho. 255 248 250 282 2% 257 260 261
Source and Ex drum, B drums, washed ashore Ex Capiured
Description marked at Jaffa, marked:~ drun Enemy Benzine
with K. : wasneG marked R.
GREEX hero- - - Flugs-  ashore Aero.Benfi
SCRIPT, nautice Krafts- at Cunti-E.G. ;
vaghed toff Juffz  Saromne )
asnore at
Jaffa
Date of Repori 8.3.43 18.%3,4% wemme
8.G.@ 60/6Q°F. 741 . 744 745 748 .7455 .78 720 738
Colour ' Faint Faint Feint Blue  Blue Yellow Blue Si.Blue
Yellow Green Blue
Distillatio :
I.B.P. ("C.g 48 52 50 54 50 50 48 50
Rec. (¥v) @ 75°C. 22.5 24 23 21.5 23,5 24 33 23.5
- 1Qo®C. 8.5 63 63 60 bL.5 % 70 _ 5
150°C. 96. 975 97 975 97 94 - 96.5
F.B.P. {°C.) 159 153 15 - 157 1% 169 143 158
Freezing Pt.(°C.) Below Below  Below Below Below Below Below  Below
' ' ~50 -60 -60 ~60 ~60 -60 ~60 -60
Vap.Press. (Reid) ' '
@ 100°7, (1b/sq.
_ in) 2.9 4.9 4.9 5.2 395 4.0 4.8 4.6
Free Sulphur o
(megre/100 mls) - - -~ - - - - -
Totul Sulphr .
(%) 0.01 0.01 g.0L o0.00 0.0 0.01 <0.01 <0.01
Existent Gun : . . '
(ngus/100 mls) nil nil nil nil nil 20 nil nil
(lub.oil)
T'EoLQContwt . ‘ ’ *

1mls/Y.G.) 3.6 5.45 5.35 5.65 5.3 .15 4.1 4.1
T.5.L.Content ‘ ;

(mls/A.G.) 3.0 4.55 4.45 4.7 4.4 2.6 2.4 3.4
Octene No. '

(CFR.MM) - 86 89 93 91 91 81 88 88
Bronine Ho. 2 2 2 2 2 5 ? 2
Hydrocerbon snal. . v ‘

Avomatics (Swi.) 19.5- 21.0 22.0 £1.0 %.5 18,5 6.0 17.0

Poraffing ¥ 38.0 29.5 35.0 37.5 2.5  47.0 55.0 41.5

Naphthenes * 42.5 39.5 43.0 41.5 FH®.0 AR5 39.0 4.5

Unsaturatedsh - - - - - 3.0 - -

nil nil nil nil nil ni nil

Water Solubles
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APPENDIX I
AVIATION GASQLINES FROY THE XIDDLE EAST SCONTINUEQ)

A.I.R.8ample Ho. 262 %63 %4 - 265 - 266 27 268 %9 !
Source and Captured Enemy Beazines Middle - tulian ;
Description marked:— BEast Avietion
R. R.A. Morgavre R.A.- Coptured ——==~=w~—- Benzine
Aero. E Figlio G. Enemy: ex Trip-
Banfi: Genova Pe Benzines —-cmm——me——— " ooli
Centi- . Mig- :
E.G. ferense
Saronne
Date of Report 18.3.43.
S.G.@ 60/60°F 757 .750 C741 <737 750 <40 L7844 747
Colour Blue- Slight Very Water Llue Green  Blue Blue
Green Blue Sligat White .
Blue
Distillation
I.B.P. (°C) 50 52 51 50 54 - 6 54 49
Rec.{¥v) & 75°C. 25 2.5 - 26.5 25 20 2 24.5 19
100°C. 60 % 62.5. 60 60 32 61.5 5

: 150°¢. 96.5 95 935 97 87 945 96 95
F.B.?. {°C.) 158.5 165 158 157 158 172 1% 159
Freesing Pt.(°C.) Below Below - - ~Below Betow Below Below

-60 -60 -60 -60  -60  -60
Vap.Press. (Reld) ' : ,

@ 100°F. (1b/ec.in) 4.4 4.6 5.2 54 - 5.0 ° 5.7 5.0 5.6
Free Suiphur . ’

{(mzas/mls) - - - -~ - - -

Total Suiphur : ’

(8 wt.) 0.0% 0.01 = - 0.01 0.01 0.01 0.01
Existent Gum :

{mRua/200 mls) Hegligible - - ~—  Negligible ——w——— 6
T.E.L.Content ' . :

(mls/1.G.) 375 355 41 37 6.0 70 555 59
T.E.L.Content :

{mls/4.G.) 2.15 2.95 2.4 3.1 50 58 4.6 4.9
Qctene Ho.

(CFR.i} 88 89 88 87 91 9% 91 8%
Bromzine . 2 2 : 2 4 2 2 2 1.6
Hydracurbon Anul.

Aropatics (Hit.) 17.0 13.0 - - 23.0 19.5 27.5 17.5

Paraffins " 4a1.5 44.0 - - 39.0 7.5 5%.5 35.5

Hapithenes * 4.5  27.0 - - 38.0 ¢ 9.0  19.0 47.0

Heter Solubles Hil Hil - -~ Hil Nl Nil Nil_
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APPENDIX II | - :
SVIATION GESOLINES FROM THE MIDDLE REST (CONTINUED)
A, I.Z‘ Smaple Po. %0 Y 708 to209
Source end. B drung recsivrad f£roa i‘so..‘.o1 Salvage Depov at
T

Stadion, Abouklr.
LR R
OVL PEG-
LI® "R.E.V
"GASSOLIOY

"KRAFTSTOFF

b -

Date of Resori - 24.6,43
S.G. @ &0/00°F. . 740 742 . 754 747
Colour Very Light Dark : Bright
fale Blue Green Green
Yellow ‘
52 45 53 54
26 27 20 25
50 61. 56 63
o - )
o7 97 &9 97
162 - 150 22 156
Bolow &0 Below Delow Below
-0 -50 ~60
R “ (e AN =
5.7 5.7 5.0 5.2
fid HiLl il il
0.CL ¢.0L 0.0z2 0.02
! 1] 7{aily) H{oily) 6{oily)

T E. L. Content fuls/T.G.0 %75

S w Vo (mlafR.G. ) gl

Octane He.{CrE, ) B85

Broaine ln. 1.7

Total Aromztics 155
{ramovoble with '
103;{' !.-")A D/’\"'

Alcohol Conten’ Wil

il Wil il
Cee F‘ 4, 85 5- 8
3.6 2.05 4.85
A 83 90
5.1 2.2 1.5
17.5% £0% 0%
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APP

EEDIX

IIL .

NOTOR GASOLLDE

RO

EURQPE (Contd.)

HECE.127

HECH.356,  HMECH.157,

MECH.167, .,

UECH.187 |

Lhrouch

o
Ha

b\l :
E» de

= -
From her-

rel on

ground.of

Mesion

or Now-

weZ ian
l"?.g.m.

ne':,«ed through Iboor¢monta,
Viing, Tunk Desxg: Depsrinend,
Lon“ TOSS.

Frou Pz.

Kw.111.

Recelved

hrough
- Experi-
mentel

“Ying, Tnt

Design
Dept.
Long-
Cross.

Dzte of
Revore

10.9.4%

i

Va5 s mas s an

8P.GR,@
63/ /60°7.
OOlOu?

Distillation
I.B.2.(°C.}
Rec. (5 vol.)
& 70°C.

100°C.
140°C.

F.B.F. (50,

Ireesing
Point {¥U.)
Vep.Pres. (Reid)

(%]
O
-

-
l‘)' ‘
9
<i
O
i

TO U".I .'J'J.} fad
ol (Fat. )

« 7385
QOraen

1D
[}

lqo'
i

;.J
U
RN

’ Fatand
C‘A -

un
0

v

6]
¢

-
I\
[

\n

- -

3 3 3

27 -

/5 ) 78
136 209.5 21c.5
~34 ~49.5 Below

~70
Y - - r
%04 2.9 1.8
Passes Pusses Pusses

- 765
Yellow/
Orange _

60

- O-Q
Existent (un & 468 A? 215 405 L2
(mgn/200 wle) {Fubbery) (0ily) {0315 {0i1y)
Bromine Ko. w8 2.5 11 24 2
T, E. L. Content .
(pds/1.0.% il 5.1 1.55 1.15 0.95 il
Octana 1o, 64 - 73 71.5 70 . 73
{ ndpr“\: ﬂ“q-:\
Base Fusl - - b4 62 60 -
Hydroc-2by:
An:lz ‘
Aromasies () 2.5 5.5 AR %3.% 1%.6 %.0
Paruffing n 46.0 - 41,7 25.6 8.2 16.5
Naphthenes * 0.0 - 13.5 14.8 21.5 28.5
Unsaturaieds ® 5.5 - 3ed 6.3 13.7 19.0
Individial
Arom“u'us
Benzene!(’; v) - - 25.6 18.9 4.9 -
Toluene(Zw) - - 6.1 5.5 2.6 -
Zylenes - - 5.4 20 3.4 -
Higher
AI‘CLA... J...\au ;1 .o - 5 0 5' 2 :"S- 2 -
weter Solubles Trace Wil Nl ' Mil CNil Nil
Iron C.rbonyl. - - Hil Nil - Wil Nil
Phienols (%) - - 0.0% 0.02 0.0l -
Tnciuetion Pariod -
(8. L. {liias) - - _ &0 . o 00 -

53, 162, 104

161, 163w

1
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APPEN DI X IXL

VOTOR CASCTLINTS FB‘J EUROPE_(Cont'd.)

Sample o

Source ard
Descripiion

h
=
L3
1
&

\l ¥
[
fou
E
Iy
N
12 iy ¢
B O
5+
. O free
2

EIR. 220 ILC ..;‘fo ERCH. 242 MECH. 286  KECH.267
¥ “B@m-, Securced R, BV, d.EG,
Coupr uesd in Trond--  Petirol cxi21ig/
Swift in neim Feb, Mzapty- BC 262.
Llanded Norway® 1543 fuct- 20.3%.4%
Betrol ared Car
suppl Lot in Petrel

for
inside

Quisling the Germeny
cul's Germansg"
2te of ST 7 L
90;-0 C‘)l (3& k’.’l'f_‘j .Ll):n.rio":lj'; _31«51:4_‘) 2. c4343 15-‘10‘23
" Reverd )
RGN o
O_,‘ —-— - r‘ - L - «% -
80/60°F, .76 T L7170 - 753 7255 . 769 752
-y o<y 3 Yo H 2
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VI.

DLESEY, FUELS FRO: THE MIDILE FAST ‘(CONTINUED)
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Totald Recovery ! - - - Dist. 98.5 8.5 98.5
stopped @ - : !
375 ~
¥.B.P. (°C.) - - - - 714 %77 %7
Pous Point (°F) Below - Below ¥5 -20 ~15 +10 ;
15 ih
Cloud Poini{°F) - - - - -16 +2 +22
Sulphur (Fw) 0.08 - 0.48 0.% 0.0% 0.06 0.03
Conradson Chn.(%w) ..74{en - - 1.03% 4.2 Trece 0.04 Trace
i0% res) :
Herc Asphait (Bw) - - 7 1.77 - -
&sh (%w) Neg. - -l9 0.09 Trace Trace oé Trace
ator (%v) 0.1 - 0.l 2.8 Hi Trace Trace
Sediment (%w) Trace - 0.1 - - - -
Phenols (%w) - - - 0.003 0.74 0.01 0.003
Aniline Poini(°C) 76 78.1 60.¢ - - -
Diesel Index 58.5 48.5 39 28 45.5 47 5 49.5
Cetune No. - - . - 42 47 47 57
Odour - Normal - - - - -
not paen-
‘olic
Heutrulisntion :
Value 0.5% - 0.45 1.5 c.1 0.25 0.2
Ced. Val. (BTU/1b) - - - - - - -
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Triet e e e

Hate of 7.5 ; '?.Cu 12,45 1.5 23,6, 25:30 3103
Revord N . 4% 45 43 49, 4%
5P GRe REMEE .822 2412 . B2 . 781 782
Golovy iodlow e e L5 N - Yellow
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200 i 24 - =% P id.5 25 96 940

]
(1307°C)

oL }”;} 85 ?,! - .

o 51’:4,1~fi . w '9." Cws P
) - A i
it Flel 58 973 87 97.5

aah 500 274 A5 23D 30

J 28 Q
:‘l“- ! (34N ee‘.l -2 3.\.)..5 - -
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Freenin iy ’

Point { ]f) - - -~ w - »‘45 o x>
Suiphur Sw 6.0 O u/ 0.4 (.02 0.02 43,06 - 0.01
Brogins 1% ' % Cas 2.2 & 2 i2
Smoke i kY 2% 20 « =

had haad bl 0 . 004 - band

Phenol.

Flagh
R K iov 10 o - 95
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APPENOI X VIIT {coniau.)

CONSLUSIONS

» AIR. 200 . ; AIR. £09
Argmatics ‘ '
High for a blue fuel of 90 0.N. High -compared with most
and distribution different from ' previous "blue" fuels but
~ that of previous samples. High similar to AIR.Z200

O end low Cg aromatics pre-
viously found mainly in certain
fuels conteining hydropetrol.

Octanes
Considered no apprecieble amount About %% present. Probably
of syntietic octunes present. richer in 2.2.4 T.}M.P. than in
higher boiling T.H.P.s.
dydropetrol
Datu suggests no appreciable | None present

amount present.

Buse Fuel

Congidered +thi.t fuel cons.sts of Similar to ALR.177 (See 4th
petroleun base to which benzol has Sun.zry)
been added to raise 0.N. ‘o 90

Exan-nution of AIR.:0Q and AIR.209
By Dr.Sutherland end Dr.Thompson

ATR.200 ' ATR, 209
Oxford (1) Cumbridgeb) Oxford (2) Cambridge (4)
Uncut Fuel R .
:Hydropetrol soue, nob Very 1little,
g large iLf uny
Jctanes . Not deteeted Not detected not detected
Arvomutics +total¥ 20 17.4 18.6
Benzine 9 8 7
Toluene & mone-alkyl 9 8.2 8.4
Yylenes + di-alkyl 2 1 3.2
hydrindene Not detected 0.25 Truce
Epsctra Anilysis of .
. [.C.I. Fructions
[;f_’ benzene 5.61
* eihyl benzine 2.18 1.76
n xylene 1.72 2.68
p f 0.% 0.39
o " 0.07 0.08
n~propyl benzene . 1.0 _ 1.5
hydrindene 0.3 3.5
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| APPLENDIY WVOIX
HIDROCARBON ANALYSTS OF FOUR ENiMY FUELS BY FRACTIONATION AND SPi TROGRAPHIC MEANS

{(Contd.)

Spectrographic Analysis corried out at Cuambridge and Oxford on AIR.233
(green) from the Middls bast and AIR 249 (German motor spirit obtained
frow Germany. On label: "9249 a 17/312-42 X"JORDELJEBLBEIN®)

AR 233 Cembridee Qxforg
Onevt Fuel
Aromatics
Benzene b 3 2.9%
Toluene and mono~
substituted benzene .8 8.3
Xylenes etc. {me/p- 7 8.
ration 4/1)
Hydrindene 0.3 trace
| Total (ca.) 178 19.5¢
Iso Octanes Total (ca.) . 5% Not more
than
few %
Dufton column 2.2.4.  More 2.3.4,
distillation showed: + than 2.2.4.°
202.4
Rough Fraclionatjon
(500 mls. at %0 mls/hr.)
Aromatics
Benzene. 1.63
Tolnene 5.C
Eth.Benzene 1.5
m-Xylene 3.k
p-Xylene 1.0
o-Xylene 0.6
4-~cumene 0.5
Total . 14.0%
{s0-0ctane
202049 T'ﬁ"PQ 3.01
2.2.3 " Trece
2.3.4, " - 4,2
2‘3°3° " —l’—ﬁ-—-—a
: Tota) 8.73 _
H.C.Pentane 1.7%
Cy .Hexane _ 2.5%
M.C.P./C.H. Ratio 0.7

CONCLUSTO#S

AIR.232 is not of the "green" class but probably a "blye® fuel,
M.C.P./C.H. ration shows it is not a hydropetrol oa the I.0.I.
classification. Low benzesne content confirms this. Evidence
is that added octane is of hydrocodimer type. No hydrindene
present and unlikely that much aromatic has been sdded.
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“rown Coel Qils

.__%_.

AP?

FENDIZX IX

Information supplied by Dr.P.0.Rosin indicaies hat brown coel oils are
roduced only by low-tempersiure distillution % 450 - 650°C. .

-
Brown coal dis
‘emove phenolic subs

‘Lesel fasls.,

v

iwde by varlous processes:

/ensity at 20°C.
lolidifying’
Point ©C.

lash point °C.
“henolic
substances %v.

“iscosity °F/20°C.

‘ailtial boiling
pcidt °C.
inal boiling
point °C.
alorific Yalue
{Gross) cal./Rg.
‘etane number
lphur %w

1.
Wiiigh~Speed®
Diesel fuel
nacde by
chemical
refining

880 - .3894

-1Q°
8o - 100°

"o 2
ek %2

>l. -

4
180
> 350°
10,250

-

oba lesa i W

2.
"Lon-Spesd
Diesel
fuel

nede by
chemical
refining

900 - .97%0

35% 2t 300°C,

10,250

-~

i gh-Speed
Diessl fuel
made by
fdeleaxm
“treatment

877
~17°
C
1.59

-

10, 900

%
0.4

illutes require eibher chemlical refining trostment io
Edeleuru treziuent or I

* H ok I R
drogensilion to give satisfuctory

The following tubie gives the properiies of brown cosl Diesel fuels

4

"High-Speed®
Diesel
fuel mzde
gas-phase
nydrogerna-
tion

881

53

The properties of capiured German Diegel fuels indicate that they do not
ontain imporiunt proportions of mumber 2 fuel which has & high density and .
olidifying point and apparently a high boiling runge es well as an apprecisble

henolic content.

“owever, consisteni with their being components,

‘any samples of captured German Dissel fuels.

The properties of %he remaining three fuels from browm coszl are,
to the extent of about 50%, of

Lvuminous Coal and Fischer-Tropsch Oils

Low temperuture distillation process have litile
pplication to biiuminous couls in Germeny, mcept in the Krupp plent coupled with
synthesig plant. The following data relate to Diesel fuele made from fractions
aken from high temperadure tur znd blended with Fischer-Tropsch gas oils:-

55% Tar 0il 60% Tar 0il

45% Fischer 0il 40% Figher 0Ll
d/20°C. . 0.860 0.866
Colour ' Yellow-~blue Brovm
Cetane Number o 71 ‘ 49
Vircosity °E/20°C. 1.20 1.28
Flagh Point ©C. 94 68 °

~2Q°¢. =l16¢C.

Solidifying poiat
Ash 0.001%
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