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T MINISTRY
11th Dccomber 1944

Far Subinet Tochnicenl Sub-Comiittoc on Axis 0il

+ 2B OILS AFD FUSLS COMITTEE

Samplcs os, ATR 407 and AIR 408 (rccoived through wur Office,S.T.2(d)
- Ref.: BI,2480), Obtained in the Européan Theatre of Operations
Ly tho British Mobile Lubovetories. e e
AIR 207 - "AVI~TION FUEL C.3" ox Allicnce 041 Installation, Vilvorde,
¥r,Brusscls, Container: 40-brl.
Ref. Mo, 21 AGP/ENY 17.
AIR 208 - "AVL.TION FUBL C.3" o5z 4llisnco Oil Installation, Vilvorde,
¥r,Brussels. Container: £0-brl, °
_Rof. No. 21 AGR/ENY 18,

EUa e bt e . 4 e e e tn er mmamem o . -~ — i n etime 3 e —— e = o—

dnalysos by The stroleum Board, Vauxhall
FURTHOR ITHPOR S.TTUNHLS BEEN RECLIVED SINCH RECEIPT OF THHES® SAVPIES
INDIZATING THAT TEJIY LiRE BLUE TUALS (B.&). THIS IS 4iLSO CONFIRMED
BY THE FOLLSWING LELLVSES . )

AIR 407 aIR 208

Size of Sample ,.........DPTOX. 5-glns. S5-glns.
Specific Gravity v.iveeeiennon.. L7412 J7411
Colour ...... Gt st tee et ane Blue Blus
Distill‘:‘-tion i IIB. Pu LI I A 1_1:900 4‘7?'0

Recovery at  70°C ,,...... 7% 8%
75°C i.ian.. S 14% 15%

S 100°C ..., 50% 503t

105°C ,,...... 58% 59%
140°C ,....... 3% 955

150% s..ue.es 965 9637

L 158°C 158°C

Total Reeovery .............. . 98% 98% 7%
A88I0UE vt vie i i Lio 1
T.%.L, Content «.ovvuiew..... e 6.3 ml./I.G. Prosent
Octane HuombCr v ovevvivnvennn.,. 91% 011
Bromine Number .......c..ven.... 1.6 1.6
OQOUT w et eveton s enenennnnennns Hormal Normel

Eydrocarbon hnalysis . ,
Aromatics saveevinieinen., . 7.1% 7.0%
Unsaturateds ....evvee... .o Nil M1

AIR 407 is a blue fucl of much lower aromatic content than
usual for recent sarplcs. The relatively high spocific grevity,
lead content and octanc rating, ond lowor volatility are probably
duc to weathecring.

AIR 408 is identically the same material.

C.Chilvers
Scerotary
for Chairman, Enemy 0ils and Fuels Committee

The Petroleum Board,
Shell~Mex ¥ouse,
- Strand, 1".C,2.



CONFIDENTIAL 13th December 1944

War Cabinet Teclical Sub-Committec on Axis 01l

ENEMY OILS AND FUELS COMIIITTEE

Sample No, AIR 409 - continued from 7th December 1944

Additional tests have becn carried out on this sample
with the following results: -

Phenol Content ........ 0.03%
Sulphur Content ....... 0.88¢

Evidently a hlgh sulphur content fuel can be tolerated
for this purposo ané it scems probable that this fuel is
entirely of shalc origin, probebly transportod from Esthonia
especially for the purpose.

C.Chilvers
Secretary
for Chairman, Enemy Oiis and Fuels Committee

The Petroleum Board,
Shell-lex House,
Strand, W,C.2.
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Yar Cabinet Tschnical Sub-Comnmittee on_Axis Oil %,

BWEMY OILS AND SUMLS COMIITTEE

Sample Mo, AIR 409 (received through Var Office, S.T.2(&) - Ref.:
Bii.2480). OQObtained in the iuropean Theatre of Operations by the
British iobile ILzhoratorics, ' -

W mmarion MlE e v —— o it oty mt on on -  ereemn

AVIATION IUEL ex Sinclair 011 Installation, Ghent. Ref.No.
1 CDN/WL/B/E/15

ot s s brram -

Analysis by The Petroleum Board, Vauxhall

Size of Sample .........Approx. ' 1 jerrican
Specific Graviby .cvvvvevnennn, . 7508
C0loUr s eriiinine ittt e nanan Ycllow
Distillation - IT,B.,2. ......... 40°C
Recovery at 75°C ........ . 12%
100°C ..., ..., 325
140°C ..., ..., 685
150°C ......... 78%
T ’ 197°C
Total RECOVEry .ovvvevenon... . o8%
ReS810UE tvvviirnrvannennnsnnns 1%
2T Nil
Octane NUMDET wuverenrvrenran.. 60%
Bromine Number ............... . 55.4
Aniline 20int vevevevnvnennonn . 32.8°C
Anilinc Point after sulphonation 66.4°C
0doUr weuriernrenannn tetieatran Resembles shale
Hydrocarbon Analysis ..
Aromatics ..., 22.9%
Paraffins .......v... R . ‘ 55.2%
Nephthenes ooveriven e enn, 10.4,.
Unsaturateds ...vveennn... . - 3Ll.5%

Lt i S S po—

it wes lator reported that this fuel was believod to be
the material uscd in the propulsion of fly bombs. It will be scen
that this is a 2ighly unsatursted fucl of relatively low Octanec
rating and volatility. Judging from the odour it conteins an
appreciable zmount of Gesoline of shalo origin.

C.Chilvers
Sgcrotary
for Chairman, Enemy 0ils and Fucls Committce

Tho Pctroleum Board,
Shell=-iciz House,
Strand, W,C.2.
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CONFIDENTTAL Al R6& Lgcanber 1944

Har Cobinet Technical Sub~Committee on Axls 0il %/
ZNEMY OIS AND YUELS COMMITTEE

Sample No., AIR 404 (received through Enemy Branch, Foreisn Office
and iinistry of Scononic Warfare -~ Ref,: ggiggo/57z)

AVIATION GASOLINE of orange colour taken from drum in a captured
depot. First Virainsky Front,

B —— .- - ot s it -

Analysis by The Petroleum Board, Vauxhall
3ize of Samplo ceecant o hpprox. 1,700 ccs.
Specific Gravity A . 8004
Colour ............. ettt e Yellow
Distillation -~ 1.B.p, et e 58°C

Recovery at 70°C .......... 29%
75°C ..., .. .o 35,5
100°C .. ........ 60;%
105°C . ........ . 64 7
140°C . ,........ 815%
145°C (... .. ..., 84%
150°C v, ... . 8633
FuBuPo vvivien.., 194°C
Total Rocovery .o.ovvuvnu...... ME
Residue S e e e et it b e 1%
Freczing Point ,............... . 5°C
Sulphur ....o.vuiiiiie o i 0,42y
sxistent Gun ............ Veeinaa ( 69 mg.
' (180 ng.0i1
Lead Contont et ue it e it s Nil
Octane MNumber e e et 77
Bromine Murber ............... .. 35 (watsr soluble frec
gpirit)

Hydrocarbon Analysis (on wator soluble freae
_8pirit)

(6]

V- —————— . o  — e

Aromatics ... Ceeeeeneces T g ,
Paraffing vievewveeenueun... 20.3%
Naphthenes ..,......... e e Te7
Unsaturateds ........... R R0%
Wnter Solubles ........... e 55
Iron Carbonyls ............ ceeee Nil

. _This fuel appecars to congist of approxinately 40% benzol,
5% clcohol and the balance gesoline, probobly of low volatility
and highly cracked. Tho oxistent gum-content is high and no
T.E.L. is incorporatecd, :

It appcars very douotful whothor this Tuel was cver used as
aviation gesoline on the Eastern. Front (note froczing point as
well as other Propertics). Although the octanc rating is
satisfactory it is unuswal for the Germans to use a fuel of such
high aromatic contont and specilic gravity svon for motor
gasoline. :

C.Chilvers
Secrotary
Tor Chalrman, Enemy Oils and Fuels Commnittec

The Petroleunm Board,
Sholl~ifux Heuse,
Strand, V,0.2.
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COMFIDINTIAL A ' ~ '27th October 1944

1 _Sub-Committee on“4xis 01l ,,Ty/(,
Ry
SNEIY OILS 2iD FUSIS COMIITTIE s

War Cabinet Technic

S"

Sazples Fos. AIR 400 and LIR 401 (received through Eneny Branch,
Foreign Office and :Hnistry of Zconoriic arfire - Ref,
50 220,2/229)

e & e 4 ————— ————

0IL recasived throuzh the Horvezian Eecodsuaritors and taken fron
aircraft =t Ilsvilka (Tron&helﬁ)
AIR 400 - 1, For dynamoer og dé finere mashin deler ete, (0il
for dynamos ana other Tine machinesry),
AIR 401 - 2, Hotor olje Grbn spindel olje 4rado 196, (Grecn
spindle oil For Arado 196).

Analyscs by Shell Harloting Co., Lid., Fulham

£IR 400 AIR 401

Size of Sarple vuv.ev......hDprox. 15-ml. 15-ml.
Specific Cravity sevevvinvnnn. ... 0.213 0.879
Kinematic Viscosity @ 100°F, ©,.s.. 237.3 15,7

210°», 18.64 3.65
Viscosity Index evevvrvrnnn.t.n... - - .
Saponification Valuc (umg.X0H/ m.). 6.4 Less than 0,1
Saponifiable Matter oeveeevee.. ... 3.7 0it. -

The properties of the sanonifiable matter obtained from AIR 400
vcre as rollovs:

Refractive Index (60°C) .......... _.-Qﬁ
MCIEing Poinb veeevevevnvnnnennenl 44°C
“ouivalont WOLght eeeiiie i, 374
Todine ValuG vuevevevninnenennn.. 556

The material bas not been idontif
¢ i

@ by thesc propertics and
the small amount of ssamplc procludes u

»

ic
s Turther investigation.

ALR 400 appcars to 1

& 100 grade aviation oil and contains
about 33% of unldbntillL i g tord

H Q\Q
’Sa
<
o
L
i
c}
]
-
[
=

AIR 401 is of normz
of the samc typs.

quality and resomdlos prcv1ous samplcs

C.Chilvers
Scerectary
for Chairman, Enamy Oils and Fucls Committoc

The Petroleun Board,
hcll- lex douse,
Strand, ,.C.2,
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Report by the Fnemy 0ils and Fuels ged~Committee

for period onded 30th dme, 194k

Since our last report examinations have beon male on fucther samples of
enemy fuels. ‘ : -

Three reports in regard o Diesel Fuels are atfached as under:-

(1) Origing of Enewy Dicsel Fuels as indicated by samples.
(ii) Identification of Inemy Diesel Fuels.
(iii) snalysis of AIR. 368 - a K.1 Fuel.

The followine are our comaents on I, Aviation and Motor Gasolines, and II.
Lubricants and Special Products. '

I. AVIATION AND MOTOR GaSOLINES.

(a) Aviation Gagoline (ATR Samples)

(1) ¢=3 Grecn Fuel.

Tue snmle AIR.BSQ was a typleal Green Aviation fuel of 96 octane

mwiber (335) containing 5,62 mls/Imp. gallon TEL ard containing an aromatic
~ content of 40,60,  Trom the volatility the sanple appeared to be slighily
weathered, althoush this is not necessarily substantiated by the TEL content.
Tt ie of intercst to note that the CFR octane roscarch muwber of this sample
was orly 99.7 adthough this may}i)ossibly be accownted for by slight weathering,
The swple wag too small for a 3-C rich octanc number determination but in view
of the lower than usual CFR resecarch muber, it is possible that the 3-C value

would also have been lower thon usuaal,

AIR.367 was a very saall sample of a Green Aviation fucl which from
the few teots that could be carried out appeared to be a normal 3-C Green type.

AIR, 345 was o sample of Green Avintion fucl which appcared to be
slishtly weathored, In addition, it contained appreciable quantitics of a
rubbery material which was responsible for the high oxistent gun {igure of 278.

Oowing to the prescace of this material in the sample no octane nuiber was
determincd bub in all othor respects the fucl sppearcd to be normal,
s

(2) B-4 Bluc Fuel.

of German Blue aviation masoline have been received and

Pive samples
ane numbers of 91 and

these were all perfectly nominl in propertics naving oct
lead contents ranging from 5.4k to 5,65 mls. per I.G, Oné sample, ATR.383,
had an aromatic content of 8,5% which is rather lower than usunl; remaining
samples had aromatic contents ranging from 13 to 16%. The aromatic content,
however, of ATR.383 (8.53) does not appear significant since aromntic contents

lower than this have been obtained in tho past. Inspections on samples of
Bluc and Green gasoline werc rcceived from Suez during the period under review
.m inspections on similar

and these inspections check fairly closoly vith our o
materials, : .

(3) Miscellaneous Aviation Gasolines.

AIR, 34 is a sémple of aviation gasolinc taken from the tank of a-
DH Motir flovn from Demmark ond the fucl apreared to be a typical pre-wor
unleaded aviation grade petrol of 77 octone mumber. '

(v) /
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Gosoline (R0, Swumles)

<
o AN P Botwigs -
e
M o]

Pives sples of M.Te pogoline of widely differing types srere tested,

Lo421 wms o sraple off German petrol wsed in France and is an
aleohol blomd combuinine 10/ Bthyl Alechol.  The sorple was too small for

octane nuber detormiration to be carried out.

L

wiug A sumple of T, debrol from the Hiddlc Zast and is a
AR 73 oebnne mpder (5) containing 1,03 mls, UEL/IC and
s a cood average quolity H.7, fuel.

1cin 399, o swwle takon from.a foman tank, was a highly aromatic
Tonded Fusl with oo nctane mebor of 71, which is considerably lower than the
octone requivemerts for British AF.T's.  Dhe swple contained 40.7% aromatics

orLt U
( AD/'D Bonmol ) . -

IT, LUMRIGATS AMD SPICIAL, FRODUCTS.

L9 Samples are deslt with in this Swmary.

Conerally eoeakding the quality of the products has been well main-

tnined, though one of the grense samples (i30T 391) vas of poor quality.

There are timee developnents to report.  One of the Czech tank engine
oils (3ECH.372) which was abnomally nigh in viscosity appeared to be -campounded;
a lov viscusity gear oil from a Cscch tank (3%CH. 371) contained Voltol; and a
compounded genr oil from a German toalk (MECH.417) may have contained a nifrogen
compourd,  Othervise no additives were fo rl,

(2) Aero-Fngine 0ilg nnd Fluids.

Seven onemy scro-cngine olls have been received, All the oils were
of the 100 grade and irclided one Voltol blend nd an oil (from ¥, Africa) which
appearcd to coutain gmtnetic oil.  V.Is. wera from 97 to 107 excepting the
Voltol 0il wiilch wns 9i. :

A mediun mnchine oil combaining 50% rape oil from Italian sources was
apparently a gun lubricant {Mpun Armit), ‘

Maee Ttalim asvo pdraulic #luwids, which were low cold test spindle
oils of mediun (i Low VoI, ard 2 coolant, rlycol plus water, from a Dornier,
have also been recelved. :

(b) Marine Oils.

Pour Dicsel engine oils of nommal quality (70 v,I.) and one.heavy oil
of 9% V.I. possibly used for redustion cears, have been received,  In addition
there was a Gernian medium torpedo oil fram the lediterrancan, consisting of 25%
fatty oil mixed with a spindle oil. : -

(¢} General Lubricants (MECH. oils).

These consisted of 6 inmdustrial oils and 8 oils from German fighting
vehicles. The industrial oils werc of medim quality. The A.F.V. oils include
6 gear oils varying widely in viscosity, and of these 4 appear to be compounded,
one with Voltol, while another may have contained a nitrogen compound (anti-
oxidation additive?). The 2 cngine oils from tanks had the usunl high V.Is.

But were much higher in viscosity than previous samples (380-400" R.I. at 140°p,
against 200") and one of them may have contained Patty oil (RECH.372).

oyt A ISR

s a3 vtk T



Ul
(d) Greases.
iz rfrc'ue., and 1

wcre reﬁcz-mlv ol
Binheitsfets)

petrolews jelly have been received,  The samnles
" fair quality execpt a cerman grense from N, ifrica (MZCH., 391,
which, oving to its low 80an co*v'sen‘.: hzd poor stabilits T,

(e) '\'dl‘au.'? i Q. u"lulr.. L2,

I addition to the 3 ]’t':h'*n acro hydraulic fluids roferrcd to above,
3 fluids fr"ﬂ German tanks

o8 have Leon roceived,  One of the fluids (I.uJCTT L06)
confaiued fatty oil amd another (Mmor, Al 2) v o low V,I., 0il (21),

ld

Septenbor 194, ' |



QU ARLERIY REPORT FCR ENEMY OIL3 AND FUELS COITLITTEE.

The Origins of Enemy Diesel Fuels as Indlcated by Samples
Recoived from Qcbohor, 1943 to March, 1944,

Surengryv.
pressemraer s -

18 eneniy diesel fuels sampleo have bsen recseived from
October; 1943 to- the end of March 1944, for 9 of which cetans
number,. m1d—~bov ling point and a:.esol-:.nde.c relationships are
available. Gonoral ly these show the inereased presence of non-
vetroleum olls, and are classified as follcws.

1, (a) 2 are normal petroleun products. ,

(b) 2 arc po.,sn.bly normal potroloum Droducts but they
may contain shale oil dis tillate in apprecilable
proportions, It is recommended that :t.odino nunbexrs
arc obtained i‘or thesec samples.

(c) 1 sample may bo derived from Tow torﬂpera‘bur'c
bituminous tar, obhorwise it is a po‘aroleum product.

2. 4 contain brown cocal .bar d.LS'bJ.lla'bG. "‘wo of . those .
- samplces poss 1bly contain hydrogenatcd ‘brown coal tar,
while the remaining 2 aro probably blends. of brown
coal tar dlstlllutc and o vola’cJ.le Fis. cher~-Tropsch
oil. _ :

T '-;_.’Of tho rom.mmg 9, for which cotanc numbers aro not
availablo, 2 .are tentaulvely classcd as potroloum and 5 as blends
conta .nlng, brown coal tar distillato. .
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~The following classification of diosol oil samples is
based on Figurc 1 in "Identification of Enomy Diesel Fucls',
It has been found satisfactory, subject to the limitation that,
as yoi, bleonded fuels which may contaln shale oll distillate in
appreciablc proportions cammot bo clearly differontianted from
normel petrolecun fucls. lodine numbors should be available for
such fucls, ' ' ' ' '

The following fuels samples have been received betweoen
Octobor, 1945 and March, 1944:- : : :

MECH.394  M4R.230, 204, 214, 216, 207, 241 MISC.65 AIR.352
395 250, 231, 169, 215, 172, 171 T.D.789 332

analytical daba for theso fucls are summarizod in Table I; it
will be noted that cetane numbors aro available for 9 samples
only. Thesc have becn plotted on the idontification chart and
conclusions drawn by the methods indicated in the report

ment loned abvove, Thesc conclusions arc sot down in Table I.

In particular, MAR,204, while possossing = cetane
number corrosponding to the cetenc number for a similar petroleum
oll, possosses a fairly high phenol content and a low sulphur
contont; honce bltuminous coal is considerod a possible source of
supply for this sample. MECH.394 .and 395, lying just above the
'501 cetanc lino in Figuro 1 of tho report possoss cotane numbers
respectively less and groator than the limit of 5 cetane unibs
which has been specificd. Whilo thosc two samples may corregpond
to oils of Roumanian origin, thc fairly higher sulphur content and
tho somowhat anomalous cotanc numbers may indicate the presence of
shale o0il distillato, Todinc values for theso fucls evidently
ere rcquired, . ‘

The high sulphur contéonts of tho fucl sampleos ATR.352
and 332, precludec tho poss Ibility of the presence of hydrogenated
brown coal tar distillate. It 1s considered probable that they
arc blends of volatile Fischer-Tropsch oil and brown coal tap
distillate. The vory anomalous cebane number does not indicato
tho presoncc of petroleum oils in appreciable proportions. These
are K.l. fuels which will be the subject of a separate report.

Indications only arc given as regards the origin of tho
9 oncmy fucls samples for which ccbano murbers are not available.
T.D.789 however, is almost cortainly of the same class as AIR.3E2
and 332, ‘

- In Appendix I are set down the propertics of some of
the carliest cnemy fuels samples, 1941 to 1942, If comparcd with
Table I, the decrcaso in the use by the cnomy of normal. petroleum
dissci olls is evidenb, 12 out of 14 samplos being classified
- according to tho schemo givon in our first roport as wholly or
mainly petroloum products, The ignibtion quality of the latost
oils has boon fully mointained.



TABLE I,
=

"3 e

Fucl Diesell Ma.B,.P. | Cebano Cetane. Phenol |Sulphux Claésifica-
Sample, Index. { © F, No. No, | Content.{Content. tion. *
Calcd. :
MECH.394 | 56.8 | 521 55 | 57.5 | 0.02 0:35 1(b)
395 | 57.1. | s2v 58 51e5 | 0.044 | O-1 ~1(v)
1R, 230 | 58.8 | 464 56 a8 0402 0-11 2
204 48+4 429 42 395 0.08 0+05 1(c)
214 523 550 sé‘ 38 0+03 oQos 1(a)
216 | 447 | 455 47 39 0049 | 0-66 2
207 | 49-5 | 530 50 46+5 | 0906 0+09 1(a)
AIR. 352 | 602 | 464 58 | 48:5 | 0+0015 | 0:55 2
82 | 6oe5 | 459 57 | 48+5 | 0:005 | 0:61 2
T.D. 789 | 60 450 - - 0022 0446 2
MAR, 231 | 51 532 - - 00024 | 0435 2 9
250 | 51 - - - 0+03 0417 -
215 | 484 | 496 - - 0+03 0403 2 ¢
109 582 428 - - 0+ 019 012 1(a)
172 | 51.9 | 425 - - 0-0011 | 0+097 2 9
171 | 51.9 | 432 - - 0:004 | 0.1 2 9
241 | 56.7 - - - - - -
. IMISC. 65 | 57.5 | 410 - - - 0+ 056 1(a)

4

/% See summary.
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DIX 1.

s 2t i NS ey
e e T e )

. , ——
Fuel Diesel | 1. B.P. | Cetone | Cetano | Phenol |Sulphur |Classifloge-
Samplo, Index., ¥, No. Ho. Content ] Content. tlon, 3¢
N Calecd, % %
MECH, 113 ; 52 428 39 415 - 0+04 1(a)
10! 53 524 52 43 0:01 04 2
7 5 5945 536 56 54 G+ 003 0+95 1(a)
MAR., %9 ? 4443 456 42 39 1.47 0:044 1(c)
41 § 60+3 | 468 82 49 - 0:34 1(a)
38 5 4849 | 475 45 43 0+33 0:14 1(a)
23 é 42 545 4 42 - 0+92 1(a)
22 f 41 544 40 41 - 0:975 1(a)
21 | 56 s25 | 54 50 - 04745 1(a)
50 i 44 630 | 46 28 0+0005 | 0+07- 1(a)
10 | 52 518 49 ar - 0+54 1(a)
11 83 525 45 49 0:0014 | 027 1(a)
15 ; 543 | 527 53 49+5 | 00074 | 0.57 1{a)
3 § 58¢5 | 543 54+5 | 54 00088 { 0.31 1{a)
{

B

H
€

1st Junc, 1¢

See Summary.
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itunincus Coal Tur (Llow temperature or hydrogenated).

and (f)iﬁﬁMmrTrqmczOﬁm.

L echart hos beon constructed relating dlesel-indor,
cetans number and mi duboil~n5 poinf for dicscl fucls of diffcront
origins, -enabling classiflcatlon to bo made as '

3

{1) ‘Mainly or 11y of o troloun or¢"1n.

Iy

-1

or (2) ,Either (b), (c), () or (¢) arc presont in apprcciabls
" proportions. ' '

is chart, 55 cnemy dicsel fucl samples Tron
July, 1942 to ~pril, 1944 havo been classifiod as foxlows:u

- L] S o
Using this
7

1. (a) 14 arc wholly or mainly of pebroiown origin.

(k) 3 may bo dorived Ffrom hituminous coal tar -~ otherwise
they are of petiroloum origin.

N(c) 5 contoin ,uuwolcwm and al 0 indicn o
shale oll QAst’llnto or 3ld0hbf"lTOD30h gas oil,

oY)

. (a) 11 contain trewn coal tar distillato,
-eonbain the hydrogenated produch, while 2’ probabl
of brovm coal tar distillote nloﬂdnm vith a velatilc
Fischor-Trecpsch oil,

jo O

() 2. contain shale oil (5'tillat0»or possibly Fischore
Tropsch ©wil, '

2

Mobile .and Base ILmhorntoric

Tho tosts to he carricd out by mobile and haso
laboratories arc cnumeratod. A sceond chart is prozented, to be
uscd by molills 1o uoxwuorlog, quea only on dicscl-index and 1ild~
boilinz polnt mcasurcments cnabling a scleetion to be made of

.dilosel fucl sorples to Fo sent t0 basgoe Lor’cetarc number dctormine

ations and classification. . It is dosi lgned so that, whilst |

rust'ﬁctlnq the number of el somples fo be sonb .to basc, conough
ata will he. mﬂcurﬁulatcu to doteet Future variations in Lho

or¢w¢ns oi CW“Ny'd ogol fucls. '



‘CONSTRUUTION OF THZ CHART.

T.iz vas based oa an examination of test data from the
literature for diccel fuels from potroleum (100), shale oil (12),
low temperaturcf tars (12) ard brown coal fars (62),.

Dios L Fmols frrom Petroloun.

e itomo e % v - ey et - e camard
LR S

Cloud gave the T

£ I - . . —
Cetanc nuiiber = ==dos

+ 13, bascd on

a wide rangc of petroleun diesel fuols, This served as a ha
for the linss drawn on the chert (Figure 1) comnecting diosol-
index and mid-boiling point for cciano numbclu 50 to 60. Thals
rolotionship was taken as typical of petroloum fuolh anc woag
chocled with a UldC rango of produotd, 100 in numbc
Bxamination of the devizticn from actual valucs ohrw tbc prohablo
orror siven by this formula is cboub 4 cetans _units. ﬁhruﬂba’
99 of vhe petroloum olles *"1w¢ncﬁ oy swove the Line EC - shown
in FPigure 1, so that onowy fuel swmples falling below this linc
are not l_kﬁlv TOo be/o; potroleum origin.
cuntlirely '

Dicscl Tucls from Brown Conl Tor

Data for €2 brown coal tar oils wore obtaincd from
Brennstof f-Cheomic (1 1), 21l of which lay within a well-defincd zone
boundod by the linos DE and FG in Figure 1. Also it was found
possiblic to drawn cobane lines for theso products reanging from
cobane numbers of 37«5 to 475 within this zone. The probable
error is 2 cetanc unitsy; +that is the cotane numbers for brown
coal tar diesel fucls gn; by these lines, be rclated more
accurato‘y to dicsclwindex ¢ n mid- L01lzn point than the cetanc
numbers for petroloum fucls uzing cotane Lincs bascd on Cloud's
formula (abovo). R

It 1s evident that olls which f£all in the sone bhebwocn
BC and DB are prob ly blends of brown coal Lar with potroloum op
other fucls, but that blends of such preducts will also be Tound
above EC, The cotanc nuwmber may be used, as shown later, to
cffest o ;urthcr Aliferontiation, :

Dicscl bue 5 frem Hydrogenabod nzown Ceoal Tan.

Relations botween miéwboﬁlilo point, dlescl index and

cotano number were Zound Lor cnly hyqrogcnauca brovw: coal Lw*
products and thosc lie on the ﬂurvo HI (Figuro 1). The cotan

numbors of these fuels arc Dlgher than ubo corresponding bcu“OW“um
fuols (s prodicted by rhc TToud rormula) by 10 ~ 15 unita.




CETANE NUMBERS.
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610
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570

550

530

510

490

479

450
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Diecol I

of ¢

nnd ailablol=,0.0), hen vlo iad 6% uas
s, To N Eodn Figure L wounld roﬁrasent'a mean
PPODe'ur CVBVES . The ceotane numbers Tor these mroducts woro
cimilay to theso Loy potroloun fuel, nd the siraighbt-run
preducts vould be distinguishsd Lrom ayGrogenated Lo f@”?hrmtvwg
Tars by hich sulphur and nhenol centents,

Iote. | 4] Canncd eoals (D) ore mdistinzuishalle from tho
arvove ’

(1) Hicsh $e nu*af o bitumineus coal tar iz of too
poor Iprition gueliby for JﬂanL fuel sithout extonsive troatment,

1
20 thid soursn of enomy fuel hao not Deen conszidered.

LDicaol Fuols from Shals 031.

— e et ot e

Consideration of the properbics of 18 fucl oils from
r

shalc(S,B),.utr aight-run distillatos and hwirogenutod products,
ghoy that thess lie in the noighbourhocd of tho line L in
Fjgurc'l Setans numbers for theso cils were sonsistently
highor tran the corrospording potrolounm product = hy about 9
cetano DUMN(TL, 89--BREHR—-en—516 avﬁiu}‘uuuwru-liuus sutting—irs

ho Lino A3 and tho !'50¢ CUu.q Linc.

St . — A e = et - Srenre o e A - e -

o ]1n &3 in Mpurc 1, hos been insorted in order to
ffuot dome eclass ifiecttion of the oils with rospact to.coal cr
ctroleun cragin, os shown later.  In mortance is attached to tho

linc - it is considorod thlt enly fvels lying nelou
nis linc moy contvaln rovn ceal tar distillatoe (straight-run).

Fischer-iron: cn 1Jlu nﬂ brnln u0\7 _Far Digtillato.

Data from Gormap literature hag shown that Fischer-
Yropsch dicsel fusls havo much %lghcr cetane numbers than
proedicted by the Cloud formmla for petroleum fuels, and this: forma
a basis for Autoeting thosc hicls conta1n¢m3'Fischor~Tropsch oils.,

Tho mes ¢ 1iloly blonds contailning Fischdor-Tronsch oils -
te e used by the encmy arc those with hroxn coal tar distillatos
and theie only arc considered n the *0710‘LT"

_ uUCh blonds aro‘ul'._u ¥y to mavo outauo numbe s l'gbor
than 60 for, asswaing (1) s chor-Tropsch gas-.oil of cetane :
numbcr 285 and brown 00¢l La” dicsel fuel of cetane numbor 42, and -

8
tane raddition, thosd would have to

Ec TO Lvﬂvo~tivolv to.zivo a
s0me cv1donm3 ho vor that

i
(8) a lincar ¥ rolationship for. =
be tlended in proncrtkonu Al 390
ouuuno nuszr cf D3,  "hore is



65 cutane numbor behaves as though it
Gtanc muwiber higher than 95, so that proportions
I sils arc likely to w¢ wwod by the cnowmy

topr distillcobe.

o of 30% of Pischer~Tropsch gas oill

! 1 index of such a

1 it will be scon

i et roint of aboutb 530° .
L 50 cotane linc, Thus, cven vhen

) oil 13 hlended with brown coal dis tillate, the
below the 50 cetane line as rontioncd under thoe

el
)
o
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J
is apparcnt that possiblo blonds of petrolewn and
Sroun coal tar oils would fall woll holow the 50 cotane lina.

THE USE OF THE CIHART.

o e & MO e LT

corpearcd viith that predictod from the diosel index/mid~boiling
peint roelationship by the cetane lines on the chart. It must be
horne in mind, however, that tho pr obable deviation frem thesc
lincs for petroloum oils is aobout = 4 cobane units, and wo have
takon = 5 as bthe outsidc limits for notrolounn oils; fon shalo

L

Primarily the actual cetanc nusber for o sample is
n

oils sho cchanc numbors arc § above and brown cocal tar products
10 = 15 cotanc numbors sbove those for pebroloum oils.

"

Thon by the use of this chart (Figurc 1), if tho samplc

() din tho gome AEC, nnd is no greater than 5 cetanc unibs
avun< fpom tho cotanc line according to CGloud's formula, it
obably mainly or wholly a petrolowm product.
(b) to the right of AB and posscssos & cetanc uuwwber of 5
of more ahove Shc approximate cetane linc, the cample
probably conbains a brown coal tar distillate or shnle oil.
Howevor, if, in addition, it 29115 above tho 50 cetanc linc,
tho latter possihility hag beon shown to be morc prohable,
and Todino valucs Tor such fucls would ocniirm This cr rudlcate
the prosencc of Fischer~Tropsch oill blendocd with a potrolcum oil .
(¢) to the left of AB and possessos o cetanc number of about '
10 ahove the corrosponding cotane linc, it is probably
derived from hydrogenated brown coal tar. It may howevor be
a blend of brovn coal tar and o moro volatilo preduct derived v
from Fischer Tropsch or potrolowm provided that the ‘cotane
aurmber is 5 or more/than the corrosponding cotano line.

greater
(@) if, howovor, the sample lics to tho lofd of AB and dous
nct posscss an anomalous cotono mumbor, the line JK may servce
as an indication of hituminous tar dorivation, or tho samplo

may simply o a more volatile pectroloum product. Furthoer
Aaifforentiation, on the rasis of .phonol or sulphur {Cspecially

thiophonic ) content, is nocessary.
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CLASSIFICATION OF ZNEWY FUTL SANPLES - |

~ MARCH, 1944.

Dicsol LnﬂlCCu, m1m~*o¢1¢ng points and cotano numhers
Wore avallabic Lo 35 cnomy fuel L samples from Junc, 1942 to
March, 1944, ' Test data aro "ch in Tahle I ﬁﬁé-ﬁié%%eﬂfif*
Pigure—dy—and show that onl' sample, WMISG,13, hossessos g
cotane number lewer than 1 lqt C*lCdl tcd Lor potroloum. Thus,
in view of tho high cctane mumbors of brown coal tap procducts and
shalc oils, it way (,n a st TULSL'CWI basis ) be ‘concluded bthat
enony dicsol fuole W gtrong indi ti ons of the mresenco of non~
potro7cqn procducts 1n many cases. '

Us Lnu Lhu chart (Eivuro 1) as oxplalnod the following

13 fucl samples pO8sess cotune nunbers above -5 upltu greatber than
vhose LndlC%Lbd by tho cotaric dlines for potroleu ums-

iitR.230, 1814, 1813, 210, 75,’176, 192,
NIZCH 365, 315, 2194

NISC 30 A£TR.352 and 332, -
”hcso i’uolu are noi .wholl" o potroloal orlgLn, but may contain
proportions of pegroloun oll up to abdul 485, Tho following

Group &, takenh from thesc samples, lic to vho loft of the linc
A3 in FLguro 1.

SR

Group A.. Fhenol Content. Sulphur Content. | Cetono YNo. minus
5% % Cetane No. caled.
iy | | |
MAR.éSO o002 f Oell 8 ?
1814 | . oe0s ! Coo0ss | g
1818 ! 0-026 ©o.045 gl
';916 % 0« 049 '_ O-Q6-x”_ BN o ..‘T | %
75 op 1‘76; 0092 0+ 067 | ”,6'5 ;
| w2 . 0-08 0.0z . 55 .’
- 552 f 0+ 005 T sy g |

According to the chaph these 9 fuels proLRblv(contQin
hydrogenated browvn coal Lar, uo100u to uhL prOV1s that thwy may



he

petroleunm or

vlends

of

brovin coal

and sulphur conionts of
except in

the

vhere

4o
V]

. -~ 6

-

ar 4is

Fischor-Yropsch,

e

nnd

this groupy shov o
the casce of the ¥.I. fucls, nawe
highh sulphur. conbenbts do 1ot sugg

Heneo LI tn@s 9

hy*“oronatod nr0uuﬂtu.

T
el
)
<
D

- a mere volatile oil -
4 will e nobted that the phenol

QUE

zla

ch eonr

tion

J -A.“‘L;OSN 1’)1’.‘.(«. SUP
ost the presenco of

fuolss=

HAR 230192 « jprobavly oontmin approciablo ghantitiocs of

hﬁoro”onnucd.>r=wn cual tar oil,
and  AIRLS52 with B
532 - .arc nrr%ﬂnly blonds of brown coal T
distillatc with a volaetile Fischeor«Tronsch
(or noscihly petroleun) oil.

Thoe romaining. .4 fuel oo nb“os, Greup B, lic to the right
of the linc AB, and hcncc my contain cither shale oll or Lrown
ccal tar distillate. The possibility of bhlends of Flschor-
Trorsch olls anda pctroloum,musu,‘howcvcr, be borne in wind, for

such blends would slso possess anomalous cebane numbers.,

i
Group B. | Phonol Contont. | Sulplur Content, j Cotane No, milnus
' { 7 ’ ' % ¢ Cebanc Ko, calaed.
’. | |
MECH.505 | 0+ 044 oe1 § 65
i { &j .
24 = i ~ PN [ - B
315 | 0:011 0405 o 75
| R i A .
i 2194 % 0«00015 0-05 i SER] ..
MISC.30 0+005 . 0+ 03 i 12
: |
ITCH.325 and 315 lic above the 50 cetane linc end

probably do not contain hromn ecoal tar dis
provicusly. It sceoms likely that they contain shale cil = :
distillate blended with a vctruloum zas oil, Icdine wvalucs are
to o cobbaincd on these »lecs and may ¢ upp ly positive nrOﬂL,
otherwise apprcciable quantitics of IMischoer-l Tropschn oll aro

nresent. ‘ .

tillate as oxplaincd

(o3 v,
AR

MECH.2194 and MISC.30 fall bolow tho 50 cctanv linc
and it is probable they arc blonds containing brown ceal tar
distillate or ghale oil.  Howeveor, tho uulphur contents of theso
two samplcs arc¢/characteristic of brown coal tar distillate only,
86 Lhcy have beon classifiod as such. Iodinc valucs: would agaln
afford additional conflrmation.

" Jo
N

nossess cotnne

to those
saild

not

The rcrmaining QB‘Ch&AJ fuel s mples
nurmberd approximating within the limit of 5 cotano unitg
ﬂrodlctcd by Cloud's ferrmula, and constguently it may Lo
that thoe majority of theso samples arc substantially, if



wholly, of »notroloum origin.

—7.'

Howover, the following samples,

%roup C, lying in the region JK of the chart, my, while not

"POSs86s3 ing

bituminous coal tar.:

anonialous cetane numbors, contain derivatives from

Phenol- Gontent.

Group C. Sulphui* Content.
o
/0 o
MAR 204 008 0:08
MISC.10 ~ 0+08
MISC .42 Q5% 170

Further, the following 5 samples, in Group D, possess
cetane numbers 3+5 ~ 5 units greater than thosc ealoulatod by
Cloud!s forrula for petrolecum produets, and they all lie ahovo
the 30 ceotanc lino in Figure 1.

Group. D, Phenel Content. Sulphur Content.| Cotane No. minus
A % Cotane No., caled.
MECH 394 0. 02 0:35 45
361 04008 0.1l 4e5
21938 Qe 74 027 )
218 0-011 0-80 v 5
335 0018 0-23 53

Conscguently it 1s considored possihle that these 5
fuels may e hlonds of potrolcum gas oil with shale oil or Fischepw-
Tropsch gas oll. Iodine valucs would assist again in differen-
tiating betwoen these possibilitics, and 1t will be noted that the
sulphur contents of these fuels preclude the possibility of
Roumanian origin, except in the caso of MECH.361.

. The chart thon, has enablod tho following classification
for the cnemy fucl samples:-

1. (a) 14 arc wholly or nmainly of petroleum op igin.
(b) 5 may be derived from hituminous coal tar - othorwiso
they arc of petroleum crigin,
(c) o contain potrolecum but possibly mroportions of shalc

oil distillate or PFis cher-Tro_ps ch zas oll are present.
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FOR H0BILE LLBORLTORIES.

The following list of tests probably represent
minimum which can ke made In the mebile lab

diescl fuels.

(a)
(1)

(c)
{d)
(e)

PR TP 3 2 .. .
vrother light ©

Specific Gravibty.

L4

Colour o0 J0Con ks
nt dar.c
odcur, whether phenol

B

£niline Peoint,

Dis$illation Range.

Diesel-Index obtained from {a) and (c)

should be ncted for each sample tested.

and yellow,

(1)
(2)
(3)

sarples

These zones
o be sent te

On Figure 2, thrce colourcd zones are shown, red
The following number of samples should be ce
for further examination at tho base laboratory.

Red zone ~ all samples,
Blue zone - one sample in threec.

Yellow zono = gll -Samplas

cratories %o

-
<3

-
cn

o

29

411 ovidencos of contaminction and possible weather
Diosel-index is then
plotted on the simplificd chart (Figurs 2). ’

’
ST

colour

Is}
a

have been dravn to restrict the number of
hase laboratories for further cxaminztlon;
most of the diesel fucl samples received to date have been in the

bluc zonec and it is suggested that ornly one third of these are

now roguired for further examination.

rospect to origin of cnemy diesel fuels should bs brought to
light by this chart, but the suggestion of one-third of the

samples in the blue zone t¢ be sent to basc may require altcration
a5 further samples are examined.

FOR B4SZ LABORATORIES.

The further tests reguircd ab basc laderatorics aro:-

Cetoane Numbher.
Sulphu» Ceontent.,

Fhenol Contont.

ing

lue
tehed

Any future varifties with



~ 10 =

o

(4) Iodine iurber (to dotect shale and Flacher Tropsch oils),

(5) Cloud =nd Pour Points.

Tne above data for cench fucl sample ased in conjunceilon
with Figure 1 will cnable o satisfactory clossificatlon to o
made with respoct to oricin, Rough ﬁlstlllﬂ tlon and examination
of the various cuts may hovevor hc neecessibated by certain
pessible blends befors any definite conclusions can be drmwn es
50 their nature.
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TABLE I
- 5 ——
Fuel Dicsel | M.B.P, | Cotanc | Cetanc | Phonol Sulphur |Classifica~
Samplc. Index. °oF, No, No. Contont .| Content. tion. %
- _ Calcd., o o

MECH.394 | 5648 521 55 50¢5 | 0.02 035 1(s)

i 395 | 57-1 527 | 58 51:5 | 0.044 0-1 2(b)

: 361 6Llel 545 60 55-5 0+008 0«11 1(c)

Ié‘ 353 | 470 556 48 46 0+01 0.12 1(a)

; 582 | 54«5 | 464 47 45 0-58 0004 1(a)

| 335  57.8 | 540 58 . 53 0018 0+23 1(c)

315 g' 58.0 509 58 505 | 0.011 0405 2(b)

085 i» 4.5 | 543 | 48 27 0.0014 | o0.21 1(a)

238 . 51:8 .| 480 48 44 025 0+064 1(a)

219B| §7w7 | 543 56 53 ore | 037 | 1(o)

2104 ] 50-5 | 545 | 55| 47°5 | 0-00015 | 0:05 2(2)

218 | 61.4 | 545 . 60 555 | 0.011 080 1(e)

217 58.8 535 | 53 53 0+ 046 016 1(a)

VLR, 230 | 5688 | 464 56 48 | 002 0+11 2(a)

204 £8e4 429 42 3945 008 0. 05 1(b)

214 5243 370 38 38 o-bs 0. 05 1(a)

216 | 44.7 | 455 47 39 0-049 0406 2(a)

207 4945 530 | 50 4645 0+ 06 0409 1(a)

190 | a4.3 | 433 ; 42 37 011 0+ 01 1(a)

‘ 192 | 46.0 | 428 dd 38¢5 | 0403 0+02 2(a)

. 209 | 50.6 | 467 | 47 43 0003 0% 06 1a)

o2 54.0 498 50 47 0463 0«14 1(a)

1814 | 80+5 | 464 56 23+5 | 0-04 04065 2(a)

| _ _181B] 61-¢ | 45¢ | 54 48 0-026 0+ 045 2(a)
& Sce Pugo"? S




RS

V2. H
Fuel Diesoi M.B.P. | Cotanc | Cotape | Phanol .| Sulphup | CInsyilTeam
Sanplo. Index. |- © ¥, "1 Ho. [ ., Ho., | Content./ Conicni. Bron, &
Caled. | % M e
nmR.Elvs 53.5 | 480 | 52 4545 | 00092 | 6.068 2(0) f
(Ive | 536 4§o 52 |- 45:5 | 009 04067 2(a)
ATR. 352 602 464 .| 58 "48.5 0+0015 | 0455 2(a)
552 | 60.5 | 459 | 57 0 | 48.5 | 0e005 | 0.6l ] 2(a) |
MISC. 42 | 33.0 | 452 | 34.5 | 52 037 | 1r | 1(b)
' 29 475 | 507 47 4345 0401 0-06 | l(a).
'§d_ 49‘5,:3'515 57 45 0-003 | 0403 2(a)
; 10 42-4-3 441 f:88+5 | 37 0.08 1(§)J,
{ 11 | 505 .|. 545 | 47 a7 0-06 1(a)
% iéii 46+5..| 486 40 415 0427 : 1{a)
. 15| 464 | aeL |42 | 40e5 007 | 1a)

#* See Page 7;
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2420 (1936); 18, 87 (Ll238)
9, Page 136,
Fucl Rescarch Beard Roporbs, larch, 1957, Pages 124-128.

Brennstoff-Cheomic, ~pril 15, 1958, Pagos 137~106




REPORT FOR FuzMy OILS AND FUERLS €Ol ITTER.

aeim Ak e

Analvsis of AIR,368 =~ o K,l Tuel,

—rt

AI.568, o K.l Tuel, contains aboub eoual provortions
of Fischer-Iropsch oil axd, shdleligel vO‘l tor Gistillase; tkﬁo
annrocinate boilin: ranges (I.P.T.) being recpectively 156Y w
- 20 : - oiC c

/' tols]

D e S o m
acutineg T \. "sJ .
- ‘«‘

.-

The resulte of roubinc toots on the sannle ars glven

act;ognuuon.

800 ccs, was roughly fractionatod undoer 5 to 10
,.(-/
ML i8S, moercury prossure into 105 frac

Genoral Obscr"w:ﬁona.

Barning tosts were carried oub on the 9 distillate
fractions, ~ The first four burrcd with a partffinic fisme, while
the lost four fvactlions gavoe a smoky, aromatic flams,

The charactericitic cdour of this K.1 f e inly
concertrated in the firxst cu!, and was not remov ;uiﬁlving
with 4005 afroous  X0H - golution for 30 minutos Tirst cut
C“Co7ou“75ud p<ff:nlvw powmungr:” ¢ and bronine o
irmiedintely, The cdour anpcars o be charcctor I Fischer=

TrupSCu profucts .,

nehions.

e ollo”unh teats wero caxwried on the 105 cuts,

u""ﬂ

2
,‘.:

Cold teat © C.

Eefrochive irdox

o

Speeifilc Grovity 207 ¢,/20° ¢

L




Sulahnr Content.

SRR

—~
(92}
~—
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6) Drowine and Icdine Valuos,

P

Nofractive indices were debemuined by sodium light
at 202 0. using o fulfrich, sulphur cousenis by Thn L TR Y0 thod,
and m‘ orvine and icdine wvalues by tPo webhods of Francls and
Hanus 1’001/00'{;.1.""‘1" Cold tosta wero made by cooling to the
L\,m-l,m-g.,m at which a cloud suyacarcd; Vwith the (lrst fivo

s

fractions, fine crystals were [ormed.

Tho data obtailned : hlc II, and are plotted
in Jgure 1. Choek {etermingtions wore cmrricd out following

tuo pepeat {ractionations.

Tho mesults shoy conclusis
]
L

coly thet tho .1 fucl IR 368
Tlering types. The brorin

is a blend of two 0"1'_03;" widoly ¢1 '
numbor of the nere volatile vart of the hlend LIR.560, corrouponds
o 15‘o unsoturates; vwhen this is cons iderod in conjunction with

the low sulphur content, i.c. 0.02%,and the lav col a, tost, tho
posgibilivy of it be y,g; a normal poetroloun gas oll is ore cludod.
The relatively hiph unsaburation prc..luflon a l-,,orogj ated product
hut Is in accord us.t_,mﬂﬂ 1"‘%0 inforuntion ol ¥ .Lucb.bf .L‘ opsch
o&ls. The h‘}ulCL‘l aronortice, rofractive index, spoc’ific
gravity, m‘ullnc, voint and cold teat are in accord with what would
he oxpected from mis Surcs of n-paralfin and n-olefinoe hydrocarbons
oi" tho sarie bhollirg i)omt. The odour lends susmport to this

HUL_LOQ being derived from Fischor-Tropsch sy“th sis., This
frection may havo bedcn C'\'in::od, althoush tho sobtting point of

2 C. which is lup_lor- ‘uha.n that of
L

wndoconc, 3.7 196° C., iz ~269
the Jommu ponding fraction of this boiling point for XK.l. Thus

the removal of pami‘f’in: by Gowasting miglhit nccount Cor thosc
low cold tests. The relatively high apocific gr ,VLtJ and
rofractive index of Ttho leoss volatile constituont shew the prcsonce

of considerable wmroporticns of cyclic 1‘).1‘("’00&1"00*35, while tho
cold tests are low for o po"ono-»z nrocic T,

1
L
r

[—‘3 01 o

yue Tolloving conclusion may thus be Crawvn as to tho
nature of the . 1. fuel of uhich AJ."R.CS-B in an oxnnplo.
10 froctions of

1, hicnd of volati i)
o3 olbly of petrolceum

It ic a L3
volatile fraction

...'...'\ .. .
ith o loss

Since the chove work vias comple Loc‘ a repory of
cxandnation of IZ.1 fucl by tho Sin.cla.ir Rofining Co. Inglno
Lakoratory has hoon roccived, Catoed - pnil 22nd, 1944,

coulbs confirs our oxanination, the conclusions
rooched in the Sinclair report hoing :- ‘

Niom?



1) The fucl obpoars to be a 53/50 lend of high and
lov cetane matorial. :

(2) %o pour Gopressants or iguniticon o quality Improvor:

appoar to he proscnb.

(3) H.l fucl is of czeollont
o3 s lioab1 fucl snceificatiom: s
to duplicate coryi orclnlly by cupy
UoS. and in marbicular 4o UUu1rc:
pour deprossants.

CI

Mo lity oo measured by any

his fuel would Lo OLfficult
T we bhods cf . rofining in the
to the lov pour point vithout

<

The cetane nunber of the ‘Cp‘P”CtiOn i ¢ca
61 f rom the Sinujqir report, vhich ud lower than tha‘
noprmal Iis opseh fucl, but this may bo due to ibe thher
volw*llitg.

ol 24l Inginooring
d Lof: :htz,{\‘g
Ity of Birmingham.

dth Junc, 19244,
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Cold Tost.

Sulplmr Content,.
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War Cabincet Technicel Sub-Committoc on Axis 0il TS

gl

ENEHY OILS AND FUELS COMMITTEE

Sample %o, AIR 402 (roceivod through #inistry of Aircraft Production -
Ref,: RDE/F/AB10A/EFC)

c—— -

Stated to be 1,T.FUEL (colourod rod) captured in tho
Chorbourg Pcninsula

Analysis by The Pctrolcum Boord, Vauxhall

AppoaranCe seeiesiocccececns ceene Slightly cloudy
Speeific Gravity veeeeeeee.. e 7638
Colour ovevnoenineconeannnnnn ... Palo greoenish pink with a green
bloom
Distillation = I.BePi covvcrnenss 46°C
Rocovery at 70°C ....ec0... 8%
75°C evevnoneens 2%
100°C sieicvnnnnn ' 43% .
105°C suuunnnn. 495%

140°C tuevnnennns 82%

150°C ...ivennnnn 87%

FIB.P. ® & 00 % 0 2 02 0 lvgoc
Total ROCOVOLY wevvvaveennensnnns 98%
ROSIAUG s avvvarernreonsnsnacnnnns 1%

(GUM (T.P.) voverneneeseennnnnnss 1.0 ng. ,
(011 wuvrvnennnnn 6,0 mg./100 nls.
Lead Contont ssevveveeennnnsns 5,91 mls ,T.E,L./I.G.
SUIPAUL s eesveroriors sounns e n 0.03%
Octanc Nurmber ..iieeeeeen.. ceease 92 Octano
Sedimont . e.veeiiieri it Slight traco
Bromine Number ..vieiecevcenes oo 7.9
Hydrocarbon Analysis '
AromntiCs 4 arieeeaiaencnenns . 3357
Paraffing toeieennienneinnnns 41,6,:
Naphthencs eeieeeeeeessevenn. 20.57
Unsaturatcds suveveeenncnonn, 4,47

Thisg differs from previous German Aviation Gasolines in
respect of colour and aromatic contont. The latter and the
octane rating are intormediate between the blue and grecn fuels.
Lead contont is above the average.

S.J.M.Auld
Chairmean,
for the Enemy 0ils and Fuels Cormitteo

The Petroleum Board,
Shell=iMex House, W.C.2.
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CONFIDENTILL 22nd Scptombor 1944

v

War Cobinot Technical Sub-Cormittoo on Axis 01l

ENEHY OILS AND FUELS COMITTTEE

-

Samplo No. AIR 397 (roceivod through Air iiinistry, L.I.2.(2))

PETROL from & F.W.190 (Biff 801 cngino) which crashod at Les Voys
. 12,7.44 '

- —

finalysis by The Petroloun Board, Vauxhall

8ize of SAIPLe eeseees.s ADPDIOX, 4e=glns.
Spocific Gravity eceeeesesrenee 7740
COLOUY «ooeensocsscoasssossoosss Groon
Distillation = L.BeP. vveeievens 47°C
Rocovery at 70°C .i..iesen 7%
75°C i nenns 10%
100 4oearacens 364
105°C euvervoroe 4157
140%C eeenr eoens 78/
150°C saecsavens 85%
F.B.Pl PRI I A A 184:00
Totol ROCOVOLT evsevesaosesossee o8
RESIGUC seeseecosonesranscs sacos 1%
Freezing Point coevevieoeeeenne . Below =50°C
Vepour Pressure (1b./sq.in.) ... 5.0
Total SULPAULY e.eevocrsaoassanse 0,017
Existont Gum (ng./100 mls.) «... 2.0
Load Content (rmis.T.B.L./I.CG.).. - 5,75
Octane NULDEIr eoevrenossvacanvas 96
Octane Number of Bose Fuel ..... 84
BrominGe NULDOY e eeescseseassocns 2.0
Hydrocarbon Analysis
LrOTOTLCS escosesvsacioncsos 47.6%
Paraffing cecoesanscesonecas s 45.2%
Naphthonos seceesesesiossoes 9.2%
Unsaturatods eeeeeccacn ooass -

Individual Aromatics

TOTIZONIO o+ evoevevsosantansses 4,0%
TOLUCIIE sovesesssosontovosss 12,54
XYLONOS +aaasessnessosanenes 17,05
Highor AromatlCs seserceceen 14.0
Wator Solubles .ceveveseocsaecons Nil
Phen01s ..lu..ll!...l.ﬂ.l..l'!.. Nil
Iron Carbonyls ceseeescsersmecsn Nil
Aromatic-Froc and De-lcadod Fuol
0ctane NULDOT «esesssesseecs 72%
Aniline Point ..ieeeee e 66,0°C
Specific Gravity ceeeercve.e .7070

— [

This semple is similar to AIR 396, It has rathor higher
aroratics than preovious- Gernan green C.3.fuecls,

C.Chilvoers
Secrotary
for Chairman, Enomy Oils and Fuels Cormittoe

The Petroleum Board,
Shell-Mex House,
Strand, W.C.2.



CONFIDENTILL 15th Soptewbor 1944

War Gabinot Tochnical Sub-Cornibtoo on fxis oi1 &~

ZNEMY OTLS 4D FUELS COMMITTER

criplo Mo, LIR 396 (rcccived through U,S.Embassy)

- gorran AVIATION GL.SOLINE from USLAF in Normundy taken from an

auxiliary jottisonable fuscl tank droppod in tho Carcntan arow.,
The tank was onc of four vwhich were docmaged, all of vhich burst
upon impact with the ground. Toenks of usucl 75 U.S. goll, or
285 litres. Only 24 p2lls. cbtainecd.

Anolysis by The Poutrolour: __Bpard s Veuxholl

Spcecific Graviby e.oon.e o« o LDPTOX o 7763
COLOUY eveviessssnarsosaoeccansans . Greon
Distillation - IeBePe voevvevennnn 50°C
Rocovery 2t 70%C .eewenne. ‘e 6/
75% s 9%
100°C seevrecnnnns 35 /o
105°C weennronnnn al%/
140°C ,.ovvinnnn. : 78
150°C e eeaveononn 85~
FoBePo vveiiennnns 177°C
Total ROCOVOrY tevecereroscaonnaas - 98
RESIAUC (evvveensnnnnassanas e e 17
SULPNUL v o vvvevenenvoaroccnsnosrons ' 0,02/
ILoad Contont (mls.T.B.L./I.G.) ... 5.96
Bromino HUmbOor +.eevecreecoesvnnos 1,2
Gurt (1128./100 1L180) eevvrecrensn s . 1.4
Octano NUKIOOP seeweveein o teees 95
Octone Nurber of Base Fucl (Lead froc) 82
Octanc Number (Leazd and Aromatic frco) 75
Hyvdrocarbon .inalysis /

i&ror‘}“l tiCS ® 4 e e 00 s 0 D e s« s 0 . : 4’7;’:

Paraffing weeeeveesoeonnone s 39,85
NophthONos Wi vrivrvnevenns s . 13.27%
UnS Cttur f‘stOdS @ @4 5 % 0 0 0 e 2 L OB E @ . I\Iil

Although generally similar to the German Green C.3 @Je%
it has besn noted that both the lead content and the conten of

aromatics are higher then usual,

S.J.M.Auld
~ Chairiin,
for the Enemy 0ils and Fuels Commlttoe

The Petroloum Board,
Shell-Mecx House,
Strand, W.C.2,




-~

e P e R TR SRS S T P R RE REVOUTS FUSES R
i L e 4 g

s [

CONFIDENTIAL © 15th Septombor 1944

ar Cabinct Tcchnical Sub-Cormittco on Axis 0il

ENENY OILS LWD FUELS COMITTER

Sanplc No. AIR 399

German AVIATION FUEL ox Hc.1Q9 G6/U4, DB 6054 cngino, crashed at
T 627 627. Taken from main fucl tunk. Datoe of sanpling 31.7.44,
Tonk from which sample talien undemased,

Anclysis by The Potroloun Board, Vauxholl

Spceific Gravity @ 60°F ,....... 0.7576
COLOUY wavivrorvneonnnnnnsenssas Bluoc
Distillation = IT.BePe vuvriesnsen 66°C
Rocovery at 75°C .......... 2%-;;
100°C vuvvurnn.. 4%
150%C 4 euin..s 0355
L T 162°¢
Total SulPhul v.iveeereennnneonns - 0.01
Load Contont vuvvvvieienernnness, 7.0 mls,T.E.L./I.G..
Octanc NUMbOr 4, vvvenneonns, . 88
Octanc MNumber .of Base Fuol ..... 68
Bromine Mumber .eievieennrenn.. . 2,7

Hydrocarbon Analyais

Aromatics seevivnenninnaaes 16,47
Poraffing vvvvvveenvn.n., . 21,47
Naphthents veeeeeneeen v, 62 .25
aroriatic Froc and Deloaded Fucl :
Lnilinc Point .....vee..... ' 54,6°C
Octanc Nurber oevevev... e 65

Tho tests arc abnormal and tho sample is undoubtodly
weathcred, It 1s to be notod that in any case thore is a
varticularly hiszh proportion of naphthonos - highor thon any
filgurc previously roported,

S.J.M.Auld
' Chalrren,
for tho Enany 0ils and Fucls Cormittoc

The Petroleum Board,
Shell-ifox Housc,
1’1J.C .2 L]
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CONFIDENTTAL 10th August 1944

War Cabinoct Tochnical Sub-Cormittee on Axis 0Ll

ENEMY OILS AND FUELS COMM IT TEE

Sarplo No, AIR 395 (roceivod through Air Ministry, A,I.2.(g) - Ref.:
26/Gon,.16/P)

LUBRICATING OIL taken from o Macchi 205 aircraft fitted with a
DB,.605A cnmino, which crashed at Bovinco airfiold on 28.5,44,

Amalysis by Shell Markcting Co., Ltd, ,Fulham

S1zo of SampPlo seevee.. .. Approx. 2=pint

APpOarancs sseviveseserssessaaas. Usod 0ll - containing carbonacoous
gedinont and o litcle freo wator.

Dilution (gﬂSOliHO) LK O B O I B 1% VOl.

0il uftor romoval of diluont and sodiment
ADPPOATANCC 4 isstresscsrsrssasesss DAYk rod oll with grocn bloom.

Spoclfic Gravity ceviiieirenns 0,894
Kinematic Viscosity @ 100°F ,,.. 261,6 ¢,8.
210°F ... 20,56 "
Viscoslty IndeX veeveviveecnnona 99
Saponification Value (ng.KOH/gm. Less than 0.1

AIR 395 1s a used oil of the unconpounded, high V.I.type, and
gsimilar to rany German aero olls previously examined.

S.J.M,Auld
Chalrman,
for tho Enemy Oils and Fuols Committoo

Tho Potroloum Board,
Shell-Mox Houso,
Strand, W.C.2.
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CONFIDENTTAL 4th August 1944

War Cabinot Tochnical Sub-Commit toe on Axis 01l

'ENEMY OILS AND FUELS COMMITTEE.

Samplo No. ATR 398 (rocoivod through Air Ministry,A.I.2.(g))

FUEL from tank of FLYING BOMB crashed at Southborough 28.7.44

Anelysis by ’The Petroloum Board, Vauxhall

Slzo of S&mplO ..o.-...o...APPI‘OX. 450-n1l,

SpOCific GI‘&Vity tes 29000000000 s 7545

Colour S ¢ 200 S0P VIR S P EBLB I SLLEE PO Yollwish Groon

Distillati()n" I.B.P. S 60000 vs0 000 580
Rocovory at 70° veviececenns 4%
75%°C 4evrnrernana 6%

1009C —o.iiilll 30%

10500 S @0 ¢ 00000 3’7}’6‘

14000 [ A N N RN R I . ’74%

lSOOC @ 8 02 0 ¢ v a0 s 82%

F.B.P. ¢ 8P & 0000 s e v 18200

Tot2l ROCOVOT'Y evsus ooenronnrencns 9637
Rosiduc R R RN TS 2%
FTQeZing POint Ctrer e st ~50°C

Vapour PI‘OSSuI‘O L I R S N I R RS R S SR S 'Y b
Sulphul" 0!00.001000!.000.0'00oo-oa 0.54%
Existont Gum (mg./100 mls.) v.0e.e 32,6
Load Content (mls.T.E,L. /1 Ge) on. ‘ 3.89
Octane Number +euvsevvserss.s vesee 75
Bromlne Numbor ......‘.... . 26
Neutralizetion Valuo (mg.KOH/gm.). 0,037
Hvdrocarbon Analysils ‘
Aromtics DR N I R N N A R A A N Y 18.5%
Paraffing yeeveseveocanenenans 43,0%
Naphthonos esveeeiinveceenenns 22, 5%
Unsaturatoeds N RN A A T SR R ’ 1600%

This petrol is a leaded fuel of the motor transport type
though both the lead content and the octane number are higher than
normal by comparison with previous German M,T,fuels. It is
possible that the high lecad content and octane number are due to
partial weathoring of a fuel of particularly high initial lead
content. The usual lead content of German motor fuels is
1.5/2.0 ccs., per Imporial gallom,but figures as high as 2.5 ces.
have been obtained,

Tho abnormally hilgh sulphur content may indicatc the original
presence of shale spirlt and the high spocific gravity temds to
support this suggestion.

The high Existent Gum Content 1s to bo noted and this
suggosts that tho enomy is us 1ng up spirit unsuiltable for normal
use in ground oquipnmont.

Tho tosts on this sample are different from those reported
indlrectly through A.,I.2,(g) on & sample obtainod prior to the
opening of tho Flying Bomb attack on the U,K. An analysis of
the latter samplo was reported indirectly through A.I.2,(g),
having been examined at the request of M.A,P. on 6th June 1944
by Esso Europecan Labors-ories. Tho analysis was as follows:
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- , CONFIDENTIAL 4th August 1944

War Cabinot Tochnical Sube=Committeo on Axls 011
ENEMY O0IIS AND FUELS COMMITTEE
Samplo No.' AIR 398 - continuod

Spociflc Gravity siveeveececeoss. 745
DiStill&tion - I.B.P. S 08 ¢ces0 0o . 59°C
Rocovery at 7000 26 & © 2 089 0 ¢ ¢ 0 1.5%
10000 S0 s s 0e e 5205‘0
15000 9069 50004 00 96
FBP Q0 ® 9 0 40P o s 156°C
Load Contcnt .00.'0!..0....".!.. 5']2
Anilino Point boforo sulphonation 48,1
! after sulphonation 52,9
Calorific Valuo - Gross ceseceans 20,139
Note viovenenne 18, '740

Hydrocarbon Analysis
Aromatics 0800008800t s asesan 5.5%
Unsaturatods ceeeeeeecvece.., 1,4%

S.J.M,Auld
Chairman
for the Enemy Oils and Fuels Committoo

The Potroleun Board,
Shell~tex Houso,
Strand,

W.C.2,
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ENEMY OILS AND FUELS COMMITTEE

Sample No, AIR 382 (received through R.A.E., Farnborough - Ref.:
Corres, BA/127, W.0. No.720, P N.No,73)

GREASE from He,177 creshed at Yoxford, Suffolk, on 22/23 February
1944, The grease is used instead of oil as the energy
absorbing medium in the undercarriage shock absorbers.

Analysis by Vacuum 031l Company, Ltd., Wandsworth

Size Of Sample ee 0o e0 s e e .APPI‘OK. ! %“]:b‘

APDBAYANCE 2 eviseeacsosessasssseas SOt unused grease. Bluish
green tinge. Lime base.

lelting Point seevececevevcsncrcos 87°C
Penetration (Worked) @ 77°F ...... 225
SOdium Soap ® 29090 8 80 e B s Se e oo -
Calcium SOOD eieeeevsvarerocnsnans 16.8%
Mineral 0il and Unsaponifiables .. 380.5%
Free Fatty Acld .ievverncreivnnnne -
Impurities seeiececsertiocnrsneionn -
Water CONteNnt ,eeveeeeevegocsesann 1.0%
Registance to Heald eevecerorenecas Poor

Cheracteristics of Mineral 01l

Specific Gravity .ecveercsicoosraecn 0.865

Saybolt Universal Visc. @ 100°F .. 79.1"
lSOOF e e .
210°F .. ant

013 TSt ceanereecaconnannns P +30°F

Characteristics of Separated Fatty

Acids

Melting PoInt .eeveeervonccacssnne 110°F

Iodine Value ..’00"‘..0......‘0... 16.7

Refractive Index @ 70°C .e.evivvven 1.430

L 4

This is a calcium base gresse with a light viscosity oil
ard soap from fatty matter of fairly high saturation. It is dyed

As a lubricating grease it would be of poor quality, but for
1ts purpose as a shock-absorber filling 1s likely to be
satisfactory.

S.J.M.Auld

Chalrmen,
The Petroleum Board, for the Enemy 0ils and Fuels Committee
Shell-Mex House,
Strand, W.C.2.



4th August 1944
CONFIDERT ILL

War Cabinet Technical Sub-Commlittee on Axis 0il
| ENEGY 0ILS A FUELS COMMITTEE

Sample No., AIR 382 (received through R.A,E., Farnborough - Ref.:
Corres, EA/127, ¥,0, No,720, P.H,No. 73)

CORRECTION

For: Mireral 0il and Unsaponifiables .. 380,5%
Read: " noon i e 80.5%
S.J.M.4Auld
Chairmen,

. for the Enemy 0ils and Fuels Cormittee

The Petroleurn: Board,
Shell~Hex House,
w.C.2.
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Tar Czbinct Tochnicel Sub-Cormittcs on Axis 0il

EMEHY OIIS AND FUELS COMITIITEE

Samplc No, IR 389 (rcceived tnrough 'inisiry of Economic Warfaro -
Ref.s L0 220)

German AVIATION SPIRIT as used at the Kastrup ficrodrome in Denmark

inolvsis by The Peiroloun Boerd, Vauxhell

S12C Of SZEPIC eeecoseseos LPITOX. 11 mls,
Spccific Cravify scecccccscsccccns 738
Colour ewevercacs- cssesemacre sesse Blue
Distillation (om 5 mls.) - I.B.F.. 45°C
20, rocowcrad b .--... emosean 72°C
407 " B o epearecens . 92°C
80% a B e eacsecsrens 105°C
80% .. L . 126°C
End Point seecccsvsccranacccncccan - 140°C
Aniline TOINE eececsscncerosces ces © 47.8°C
Bromine MumbDCr eee-csseccsccasccs . 1.6
Tead aecececceccnas s esssesenvaes rrosent

This appeors %o be & typical Gemman blue fucl,

S.J. M, Auld
Choimon,
for the Enemy Oils end Fucls Comnittoe

The Petrolocum Boarc,
Shell-Mox House,
Strand, W.C.2.
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f"' wEwy g@g&ﬂaﬁlnet Pechnical Sub-Cormittoc on Axié‘U lb”‘y

L& Gy \
i S R ENEMY OILS AND FUELS COMMITTEE
LA T

P b
igﬁ*‘aﬁples Nos, AIR 378, AIR 379, AIR 580, AIR 381,
Sl AIR 384 (drawn by Tho Petroloum Board undor instructions
from R.A.F., 67 M,U., Tounton, April 1944.

e

USED OIL fron undanaged engine of Ju.88 A-4 Trop.—f~ PL.1214,
Juno 211 J-1, Eng,Nos.Port 4755, Starboard :
1061302465, shot down at Bradwoll Bay,Bssox,
19.4.44, Tank from which sample taken undamagod..

UNUSED OIL from Port Wing (Reservo) of Ju.88 A-4 Trop.
T p PL.214, Jumo 211 J-1, Eng.Nos.Port 4755,
Starboard 1061302465, shot down at Bradwell Bay,
Esgox, 19.4,44, Tank from which samplc taken
undanagod. ’

HYDRAULIC FLUID fron Ju.88 A-4 Trop. ditto, ditto.
Tank from which sample takon darmged.

COOLANT from Ju.88 L-4 Trop. ditto. ditto.
Tank from which samplc taken daragod.

LIR 384 - BENGINE OIL ex Ju,88. (No further dotalls roceived.)

AIR 378

AIR 379

AIR 380

ATIR 381

Analyses by Sholl Marketing Co., Ltd,, Fulham

Tho Usod Engine Oils (4IR 378 and AIR 384) are vory similar in
propertles; thelr chractoristics artor romoval of tho dilucnt and
scdimont suggest that the oils arc of the uncompounded, high V.I, type,
probably solvont-oxtracted oils. '

The Unusod Engine 011 (LIR 379), although fror the same aircraft
as thoe Used oil (AIR 378), iS5 of a difforent typo. The oll contains a
proportion of diluent apparently loss volatile than a gasoline dlluent
and the diluwent~froo oll has a lowor spocific gravity, viscosity, coke
nunber and pour point than thosc of tho Used oil (LIR 378). The oil
ovidontly contains no Bright Stock and its low specific gravity and
oghor physical properties suggost tho prosonce of synthetic lubricating
oil, : :

LIR 380 is a light compounded Hydraulic Fluid similar to AIR 376.,
and ATR 381 (Engino Coolant), is an aquceous soluble oil crulsion
containing approximetely 4% vol., of 0il, as judgoed from the small
semplo subnmittod (11 ml,).

4 AIR 378 LIR 384 ATR 380
S1ze of Sanple eseeves ... DPProx. 2mglng. 2=glnsg ., S qts.
Dilucnt (G&SOlinO) 048 68600 008000 2.0‘0 VO10 1.’?% VOl. had
Sodimont insolublo in I,.P.spirit 0,79% wt. 0.83% wt., -
Ash (sulphated) vevieeeevevee... 0,222 wt. 0.29% wt. -
Nature of Ash +.eeevevevvveve... Chiofly lead sulphate, some

iron compounds also present.

Tests on diluent- and
sedinont-froc oils.

APPOATONCE 4evier tvrrsasreensees Dark rod oil, Dark red Cloudy
dark groon oil, dull light
A _ bloon. groon bloom. red oil,
strong
applo-grocn
fluorescence.
Speclfic Gravity seereeersceeees 0.892 0.889 0.862
Viscosity:
- Kinematic @ 32°F (C.s.) - - 17.5
' 100°F " 246,2 283.5 4,90
140°F " - - 3,08
210°F i 21,16 21,90 1,65
Saybolt Univorsal @ 100°F (Secs.) 1137 1310 -
210°F " 102.4 105.6 -
ViscoSlty IndoX sevvivacrnenneeees 107 ' 101 103 (approx.)
POUI‘ POil’lt .l..’...t.'l.l.l’l.’..‘. -SOF -SOF FlOWS@"BsoF
Saponification Valuo (megKOH/gm. 1.2 0,8 - 5.0
Sugphur ..........?..S?g....(gT.?. 0.39% wt. 0.20§éwt; -

Ramsbottom Coke NOuw sveeeeoseese.. 0,3
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ENEMY OILS LND FUELS COMMIT TEE

Sarples Nos. AIR 378, AIR 379, AIR 380, AIR 381 and AIR 384 - Continucd

S

AAditionnl tosts on AIR 380

Noutralization Value (ng.KOH/gm. ) - 0.1
Flash Point, P.H., Clogod seessse 190°F
‘ OPONl vevvennne 230°F

The oil was tested for the g&esence of polymers with negative
results,

The relatively low closed flash point indicates that the sample
contalng a small quantity of a more volatlle fraction possibly due to
contamina ti on. v

AIR 379 (Approximtely 1 quart) - This sample was oxemined origi-
nelly as a normal unused oil, but the figures dild not correspond with
these for the used oill from the sane alrcraft. It was therefore
examined further for diluent (gasoline fuel), when 5.2% vol, was re-
covercd. The diluent distillod over at a slower rate n 1s normal
for gasolino dilucnt and when the sample was examined by a modificd
diesol diluoent mothod, with a bath tempoerature of 120°C, the diluent
was equivalont to 6.8% vol. and was recovercd at a fastcr rate than 1s
normal for diescl dilucnt.

It appears, thereoforc, that the samplo contal ns approximately
7% vol. of a "diluent" intermediate in propertles betweon those of a
gagsoline and a dicsel fuel diluent,

The propertios of tho sample before and after removal of diluent
by the modifiecd diecsel diluent method arc tabulated bolow:

ATR 379 ATR 379
As recoived DiTuent-free

ApPDPEAroNCe .sseeasosssscssesseess Red oll with medium green bloom,
containing fine sediment as received.

Specific Gravity vevieeveeroeeas . 0.876 . 0.87¢
Flash Polnt, P,M., Closed ....... 130°F Ty, -
Opel’l e se 9000 0 260°F -
FIro civeeeens 350°F -
Viscosity: '
Kinematic ....... @ 100°F (C,s8.) 137.7 195.4
140°F " 49.4 66.3
210°F n 14.28 17.64
Redwood 1 ....... " 100°F (Sccs.) 203 269
Saybolt Universal " 100°F M 636 903
210°F n 74 88
Viscosity IndoX ceevivesveneccans 109 105
Ash (sulphated) eveeereceseronens 0.01% wt, -
POUI‘ POint S 60 0o 01 e set ds s sa0 00 s 2R "SOOF -2OOF
Saponification Value (mg.KOH/gm.) 0.8 -
SULDRUL e oeerermercesruenoeerenns 0.20% wt, 0.20% wt,
Romsbottom Coke NOoe cveetevensnens 0.16 0.17

AIR 381 - The total volume of the sample was 11 ml, The sample
had the appearance of a white, soluble oil emulsion with a smzll super-
natant layer of dirty curd. It was diluted with water, and no further
separation of material occurred, confirming that the sample represented
an aqueous omulsim. The entire sample was demulsifled in a Babcock
bottle, and yioclded 0,45 nl, of geparated oil., The concentration of
the emnlsim was, thoreforc, anprox. 44 vol.

Oll emulsions were frequently used in Germany as coolants proewar
but for I.C.ongines in road vehicles usually to tho extent of not more
than 1%, the oll being added as an anti-corrosive. It was tho first
indication of its use in coolants for aero engines.

S.J.M,Auld
Chalrman,
‘ for the Enomy Oils and Fuels Commlttee
The Petroleum Board, 4
Shell=Mex Housc, W.C.2,
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Samples Nos. AIR 374 (Engine 011), AIR 3%5 (Engine Coolant), and
AIR 376 (Hydraulic Fluld) taken from Ju,88 shot down
at Chipgwell, Essex, 24.3.44.

Analyses by Shell Marketing Co., Ltd., Fulham

AIR 374 (Approximately 1% litres ENGINE OIL) - This sample vas
used engine oll, dark in appearance, containing some coarse
sodiment, and with 1% of diluent. After removal of the diluent and
sedimont the oil had the following characteristics:-

SPecific Gravity seeeereeeriiesens 0.886
Viscosity at 100°F ......uven.... 1145" 247,8

’ , R10°%F L.ttt 100" 20.78
Viscoslty Index I AT S AP 1056 :
PCvuI‘ TOSt @8 50 005 ¢ s s 0 e 0 80 e w0 —10°F
‘Seponification Value (mg.XO0H/gm.) . 0.8
Sulphur Contont «eeveieereeeonseee - 0.25% wt, ]
Ramsbottom Coke NoWw seereeveeen.. 0.38

Tho oil is thereforc of the uncompoundod high V.I. type ge?erailylnet.

ATR 375 (Apgroximateyg 500 ml, ENGLINE COOLANT) - Although -
described as an bnginc Coolont Ghis is likoly to be a De~-icing Fluid.

It consists of:

Ethyl ALcohol tivervenvenenneevens 70% vol,
Vvator 0 03 000 0t s s 00 e sate s s 5%\701.

Bthylone GLYCol euveeerrrvensvnns 25% vol.
plus 1% wt, of a lithiwm soap, probably lithium ricinolcato.

The lithium ricinoleate is probably intonded to act as a corrosim
inhibitor, lithium boing sclectod as tho baso due to incroasod
solubllity of tho soeps a2t low tomporaturos.

AIR 376 (Approximatcly 1} litres HYDRAULIC FLUID) - This 1is a
© Minoral Hydraulic Fluid of very low viscos ity and containing -
approximatcly 4% of fatty oil.” In appoarancc it is light red with

strong groon fluoresconco., Its geonoral characteristics aro as
follows:

Spoclific Gravity veeieeevevecness 0.858

Flash Point (P.M.), Closed ...... 240°F
(0] oTo s N 255°F
Kinomatlc Viscosity @ 100°F ,.... 4,85 C,s.
210°F ....,. 1,65 "
Viscoslty Indox vuytvvinnnnnnnne 107
POUP TOSE vevivinnrrnnnenonns oo Flowing at -60°F - )
Noutralization Valuo (mg.KOH/gm.) 0.1 '
Saponification Valuo (mg,KOH/gn.) 8
S.J.M. Auld
Chirmn,

for ‘the Enomy 0ils and Fuols Committeo

The Petroleum Board,
Shell-Mcx House,
Strand, W.C.2,
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| - AL 23
¥ o, AIR 3 RALA ICT S
Sample Ho, AIR 391 - ﬁi;’? Mi; é\c } PL\:
K.1l. DIESEL FUEL ox Ifediterranesn area
Analysis by The Petroleum Board, Vauxhall
Size of Sample ..veee..... . Approx. 4-gln.Jerrican
Specific Gravity .voiivevinnn... 870
COlOUI" ® 6 @ ¢ 00 4 ¢ 2 e 04 e 9 e e ¢ @ v 0 ae . ¢ l b l%‘ I\JT.P.-A.
Distillation = I.B.P. vivvurnnn... _ 211°C
Recovery at 250°C ...... ...... 12%
300°C suiviiunan..n ' 62%;.
SSOOC ® 6 8 v o 8 & o * s 0 9470
F.B.l). ® 8 0% 89 0 3 B @ 36900
Total RECOVEIY vuevvveve.... e 98%%
Residue ....ll'l.l‘l'.l.:%u'."l.. l%
Flu'lSh POil’lt, ClOSGd L R A R ] 2080F
Viscosity, Redwood 1, @ 100°F .,.. s
Pour Point ® ¢ B s 6 0 s s 2 00 N0 oo e o %% e & - OOF
Cloud Point vevuvveviinnennens. 16°F
Sulphur Content ......... e 0.08%
Conrcdson Carbon vo.vv..... et eiee Traco
ASH teeiiit e, Slight trace
V"ater .0..'...000.!". DDDDD ® 8 ¢ 43 @0 .N—il
Nuetralization Value (mg.KO0H/gnm,). 0.0086
Dies0l INAGX svevenniervnnsnnns 47
Cetane Number . .vivvvvvnnevnneann, . - 47
Sedinent ...v.0..... et eres e bene Wil
Aniline Point ..... e e Ceves 65.8°C
CONAItion were e ioenrroneionnneren Good = clear and bright
Phonols .!I.O'l.‘lll.'ll uuuuuuu t e 0 0.002/(}0
Hydrocarbon Analysis (
!Lromatics @ 8 » 4 8 ¢ 85 0 e b B D E b e o 19.5)“"’3
Peraffing weveeviernoneennnnn, 58.0%
N2 ghthenos eeeverinnn e vnninn. 19.0%
Unsaturateds o..viviivee. ..., 345%

This is a dlosel fucl of average ignition quality. It is
probably of petroloum origin but rey contain some synthetic
matcrial,

It would appear to be inaccura tely designated as the tests
arc quite differont from previous inspections of the K.,l. fucl.,

S.J.M.Auld
The Petroleun Board, Chai m:an,

Shel 1-pex House, W.C.2, for the Enemy 0ils and Tuols Committee

Y =
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War Cabinet Technical Sub-Committee on Axis 04l

RVEMY OILS AND FUELS COMMITTEE

Semples Nos. AIR 392 and AIR 393 (received via United States Petroleun Attache, London
frOIn'AoFoHaQo)

ALIR 392 - No.991; Liquidb avio I-R.A., Distillerie Iteliane S.A., Milano.
AIR 393 ~ No.992; Liguido avio II, RJA. per smortizzatori.

NON-MINERAL HYDRAULIC FLUIDS

Amalyses by Shell Narketing Cos, Ltd., Fullam

AIR 393

AIR 392 )
Size Of sa}nple ...........-...-.---o.ﬂ.pprox'- é-liEreS 1"'11tre
Specific Gm'Vity COE P IS0 E SL I0IL PN ETYDY GRS Ol955 00958

Appwrmce PO B8 FEe® e s 6800 BB CE PSS 0RTS

Odour LA N I A N N N R R I SR I IR B B R B SR Y )

Clear, dark amber~ Clear, pale amber-
coloured fluid. coloured fiuid.
Of acetone or dicccbme alcohol and castor

oil.
Kinematic Viscosity at 32°F wieevecnaeeans 151 Ces. 555 C.s.
70°F S0 0 se s s e n bt 4:3.0 n 124 n
: IOOOF s 05 ses se s s 20-3 n 52-5 o
Pour ‘POint, AcSnT olfe ssaccoanscnccans madle —55°F —55°_F
Neubralization Value (ngeKOH/gme) eeveesses 0465 0435
Saponifica‘bl on Volus (mg nKOH/@TIA) teverrenn 86 ’ 131
Victor Tolerance (ppraxe) soserescconc-saes 2% vols 3% wols
Distillation (A.8.T.HMe¢) = IeBePy seeceacsas 75°C 100°¢
5% vole rocovered ot eeseecscsrenssans  104°C 124°C
no7 2N " 1 o eevresesssssesss  118°C 134°C
15% " " B evvasessesssrers | 123°C 136°C
20% " " M iiiesecireenars  126°C 137°C
25% " B et eecnnssrnancns 129°C 136°C
307 " n B e iiieerreeneeas  131°C 132°0
35% " " L < o . -
40% " " B eeireresaraaases  133°C
a5% " n et iiiesreasrenss  132°C
50% " T eeveenssssaneses  127°C -
Total RoCOVEry sssecetone teesnasencnss = 52% vols . 31% vol.
Re-distilletion C
AIR 392 AIR 393
Qubty. Boil Spec. Ro- Nature Qnty. Boll Spec. . Refrac- Noture
~-ing Grav. froce -ing Grevs tive
Range @ 20Y tive Ronge @ 18 °/  Index
4°C  Index 4°C (20°C)
(20°C)
55% 55° - 04803 14365 Acotono 40%  58° - 04811 = 1.360 heeotone
vol. 5§°C vole 64°C
(58°¢) . '
20% 135° - - 1.392 Mixed 10%  65° - - 14372 Conteins
vol . 140°C distillate vol. 1z0°C woter.
(138°C) '
25%  150° = 0,910 1.425 Di-ncetone 50%  150°- 0,918  1.423 Di-acebono
vol. 165°C alcohol vol. 170°C aleohol.
(160°C)
‘ LIR 392 AIR 393
Properties of Distillation Residue — -
Seponification Value (mgKOH/gme) veeveses 177 180
Iodine VAlUC eetescsscsmsssaosnsrssssssassc 83 85
Refractive Index ab 20°C ssesvosansrcecese 14476 1.476

Nt\,ture Of Residuo YRR R N ]

Essentially castor oil

The obove amlyses suggest that AIR 392 contoins epprotimntely 50% vole of costa
0il, ond AIR 393 approximately 70% vol., both in dincetone alcchols

The Petrolewa Board,
Shellaliex House, WeCe2s

SJ MiAuld
Choirman,

for tho Enamy Oils ond Fuels Committee
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ENEMY OILS AND FUELS COIMMITTEE

Semple No. AIR 394 (received via United States Petroleum Attache,
London from A.F.H.Q.)

AIR 394 -~ 10.997; Plain tinned can,

No marking.

SOLUBLE CUTTING OIL

Analysis by Shell Marketing Go.Ld. ,Fulham

Size of Sample ve.vev....AppProx.

ADDPEAYraNCe sieeis ceecesas

W&tor ® 8 20 0 8P NS0 Lo s P LS e e s

Alcohol (mothyl) vieeeeveeennnnn
Froc Acidity (mg.KO0H/gn.)
Sulphur
Coppor Strip Test ..e..... ceesns
Sulphated Ash .v.vviieieereneenn.

Ungaponifiable HMatter

2 0 08 4 P8 2

LI AR B N )

8 0 8 %2 a s 0 0 o0 ® 6 4 ¢ 9 8 0 o L]

legallon

Clear dark red soluble oil, The

- 01l produces a stable white

slurry with water,

.2,0% vt, (approx )

3.,0% wt,

4,0

2.25% Wt .
No stein

2.94% wt, Essontially
sodium sulphate

73.8% wt.

Proporticecs of Unseponifiable Mattor

APPOOAYaNCsO eir vieerernoonsnconse

Spoecific Gravity .....

Kinometic Viscosity @ 100°F covs
210°F -

Vigeosity ImdeX cevev.n. ..

Sulphur sieviivienne e, .

Coppor Strip TGSt teeeeenvevones

Total Froo

Proportics of Fatty Acids
T’Iclt 1ng Eolnt ® ¢ 8 ® 0% 9 OB PP S O e
Todine Valuo sevecesann .

*s 0 0 s 0

Mcan Molccular Woight oevvevon.,
Refractive Indox nD 60°C .......
SUulphurl .t ievirersnnessecnnesss ‘o
Coppor Strip ToSt eeseevreenenes
Naturc of fatty acids ..vieve..n

& Combinod Fatty Acids

Clecar dark rcd spindle oil.
0,9095
15.23 C.s.
3,03 "
37
1.15% wt.
No stain

14.7% wt.

Viscous liquid at room tomperaturc
15
365
1.498
Prcsoent
Slight staln
Probably naphthasulphonic acids

The values roportcd ebove for unsaponificbles anmd total acids
arso probably low duc to the volitility of the,spindle oil in the
first casc and to tho solubility in woter of tho sulphonic acids

in the 1attor caso,

The above annlysis indicatoes the following probable composition

for the solublc oil:

Liglt S_lendlo Oil e s 2o o
Sodiun neavhthasulphonatos
Frcee Fatty Acid J......

MethanOl o vy
Wator veeveranes

'75 0/0 V‘Jt..
17.5% wt,

‘e 2,5¢ wt.
e 3. 07 wt,
v 2,0% wt.

S.J.M Auld
Chalrmen,

for the Enemy 0ils and Fuels Committee

The Petroleun Board,
Shell«Mex House,
W.C.2,
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o~ el L

s e T
Samples Nos. LIE 385 amd LIR 386 (received through U’S.) Embassy from
£.F.E.Q,, Petroleun Seciion by Air from Algiers

LIR 385 - Blue B-4 LAVIATION GASOLIRE
£IF 3586 - Green C-3 AVIATION GLSOLINE

Anzlyses by The Peiroleum Board, Vauxhall.

LIR 385 ATIR 386
Slze of Sample .seeecenceeae. CPIrOX. lgz-glns . : o=-glns.
Specific Grovity .teeeecencecencennn. » 734 7755
COLOUP covecrncronacrcnnnnocacnanena Bluo Groen
D1stillztion = T.BaP. eevewvcancon-n . 49°C 56°C
Recovery at "75°C ... .ooueunn.. 31% 7
100°C eieecannnnnn. . 7% 3%
105%°C eseecvnnnnnnnn 76% 46%
150°C eiiicceennnn. . 97% 86%
End Point .eeeecrneencnces Ceeccesaea 151°C 178°C
Tot2]l RECOVEPY cevevremerenaeennnnn. 98% 98%
RESEAUC vveverancmne. e mceceemccenean 1% 1%
Freczing Point ....cecuvicnennanaa.. Bolow =-60°7 Bclow -60°C
Vapour Pressurc (1b./sg.in.) ...... . 5.7 . 3.5
Total SulDAUP +eececeaorueccecsann. . 0.01% 0.01%
Existcnt (m5. /100 mls. ) .o.o..... 8 - 8
Lead Content (El3.TeBely/I.5.). o.... 5.65 5.62
Octzne Mumbc? veeeecees-.. cevarcescna 91 06
Octane Mumber of B2sSG Futl ee.ve... . 74 82
Octane Mumber by Raoscarch Mcthod ... . 893.5 99.7
Bromine NumBeI' veeececevccacccennn 0.9 ' - 0.9
Hydrocarbon An-Jvsis
Aromaties ... . .iL...... 14,07 - 40.6%
PAreffins eecivecmcmneconcaaonn. 52,5% 36.8%
Naphthomos cveermeecnsncevecana, 33.54 22.6%
UnseturatedsS seeeemcncenenananns Nil Nil
Individu=l Lfremctics .
BODZCTIC evsonvoomecocasmenancnnas oy 5.8/
TOlUCHS eoecreremnmenecncaananan 4.8, 12,47
XY]—C’HOS’ L N R R N R R N Y I N O 1087-’ 12.4';;'
Highcer 2roretilieS seeceeeeeon... . - 9.3%
Water SolubloS eeecececeeenennanan. 1 Nil
PRONOLS wevvereccenmnnmanacncon--a. . 0.00027 0.0007%
Tron CarbonylsS eceeeccecoanaraceennan Nil Nil
Arometic Froc zmd De-loandod Fusl
SpeCIfic Gravity .cceececemaes-s . 7173 J723
Ani¥ine Polmf .ceecee..... e mea - 56°C : 61°C
Octanc NUIDOIr +eevecenccronessa . 70 76

Previcous sm2ll s2mples of these two Puels (AIR 355 and AIR 356
respectively) had been received in Febmery through the U,S.Embassy
from £.F.H.Q.Pstroleun Section. They were too small for anything but
preliminary exmmination. '

Az 2 result of previcus roeports from Mobile Laboratory, the

- present lzrger samples wore cobizined. The analysos show rather lower
C.F.R.0ctanc Nurters than obtainod by the Mobilc laboratory, but most
of the other figmrcs ars of the sanc ordor oxcept that the gum
convont of both smmples, and th: load content of the B-4 samplo, arc
higher thzn those obtzined by the Hobils Leboratory.

The semplos are typical of Blu: and Groocn Gorman Aviation Fucls
rospectivoly. _ p
The Petrolocurm Bozrd, Ségal;frgzgf

Shod 1-loz Ecus : W.C.2. for the Encmy 0ils & Fuols Committoc
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War Cabinct Tochnical Sub-Comiittoc on Axls 01l

ENEMY OILS AND FUELS COMVITTEE

Samples Nos. AIR 353 ard AIR 354 (recoived through Ministry of Econonic
. Warfarc - Ref.s A0 220/7/210) | .

—

AIR 355 - Echantillon Huilc Synthétiquo. Faturo inconnuc. TARTLNE,
Obtainod in Franco und szid to bo German Aviation 0il.

AIR 354 = Echantillon Huilo Synthétique, Flours do Soufre, Poussidre
Charbon, TARTAN, Obtained in Francc and said to bo German
Aviation 0il. -

Analyses by Shell Markoting Co., Ltd,, Pullanm

LI 353 LIR 354
Sizc of Sample .... Approx. 50 nls. 50 nls.

APPCAYANCC seeverreosanases Slightly opaque Usod 0il, without bloon,
rod oil with containing carbonaccous
& mediun naterial. Burnt odour
bluc-grcen pertially masked by
bloori. Odour essontial oil duc to bottle
of cssential  contariination.
0il due to
bottle con-
tamination.

On oll ag On diluent and
rocolved sedinoent frce
oil
Spoecific CGravity veevivecs. 0.890 - 0.891
Klnomatic Viscosity @ 100°F 257 C.s. - 301.2 C.s.
140°F 80,0 " 90.8 C.g. 92.0 "
210°F 19,82 " - 22.28
Viscosity Imdoex vuovvvvnnne. Q7 - o8
Diluent s.ivevennenennnnnn. - No dilution -
Scdiront insoluble in I.P, )
Spil”it ot st se0 0 et rEse 1545(/3

fish (sulphatod) .eveeve.... 0,017 0.88% -
Naturc of Ash v.vveusne - Chiofly lcad -

sulphate

with sul-

phatos of

iron and

tin. .
Pour Test - 4.S.T.M. ,..... Minus 5°F o°r , -
Saponification Valuc

(lalg.KoH/@’Q.) 000008000 0.8 - . 2.6
Sulphur Content ........... - 0.255 -
Copper Strip Test veevven.. - S - Slight grecy
stain

—— s

AIR 353 appcars to be & typical medium airerafs cnginc lubricating
oll of thc low spoeific gravity, high V.I, typo.

AIR 354 appoars to rcprosont o usod oil as Judged by tho high ash
contont and its naturc. The high carbonaccous scdinent rmay contributo
to the "Poussibro Charbon" (comparc the doscription of the oll) but no
ovidencc was obtainod of  tho prosconco of tho "Flours dc Soufrc, "

S.J.M,Auld
‘ Cheirman, ) :
for the Enony 0ils and Fucls Committco

. The Potroleum Board,
Sholl-Mox Houso,
Strand, W.C.2, : _ .
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.1_,.;"{ OILS LMD FUSLS COMFITTER

Semples Hos. LIR 363., LIR 363B and ..IR 366
S'\mple Ho. MiR.240 (roccived through idmirslby - Ref.: I1ID.01703/44)

- ——— it e

LIR 3634 ond 4IR 363B - Used RIGINE OIL ox Dol.217:, 56051, US + DK, DB €03 .1, Engine
Hos. Port 17192, Storboard 17194, shet down 11.5 peme Enficld
2342444 nnd landed without crar on Unicn Lane .llobments,
iilton Road, Cambridge. Tank from svhich samples token
' undamagod .

LIR 566 - Used WIGINE OIL ox Do.217K, U5 + EL, LB 603 i2, Enginc iics. Fort C18CCO19,
Starboard 016003 €1, shot dovm Wastecobt, iirsDorking, 24.2.44.  Bombing
attoack. '

ii.R.240 - Gcrmon LUBRIC/.TING OIL obtained from a small Dutch coastor in the B3altic.

Lnelyses by Shell iiarkoting Co., Lté., Fulhom
LORLySes Dy ol 2 Ve

LIR 303 LIR 36338 IR 566 4.5 240

Sizc Of SNPLe seesese.s Appro:. Zorulls. Z2-railse 2-rils.  10-mis.
Soneeiflic Grovity rseeseecs venn 0.896 0.226 - -
Kinaictic Viscosity @ 140°F, Cs. 89.3 8443 - -
Diluocnt (GRSOLINC) s eeevcssesuns 5. 25 3.2% - £48% -
Sediment insoluble in I.P.Spirit 1.87% 1.815% 1.662 -
Leh (sulphated) eveeeecrraaanass 0.58% 04527 . 0,507 -
Hoburc eeeecscreesonesarenesss  Epsontlally leoad sulphate with sonc -
iron oxide cnd o 1ittle nickel oxide.
Tasts on us~d oils ter rasowvel of Original
A Tuant nd f‘:ﬂtr’l‘c1 on scrple
ADDULIONCE sasssnnsnanns caasas . Fmmmmne Dorls Y@ 0ils with o groon tlocm ----:
Snccific Gravity seeeeressoceass 0.601 0.851 0.924
Viscosity: _
inaaatic eeeiaee 2 100°F.«Cso 286.:% 28648 177.3
" 140°F.. " 90 &0 53
1 210°F.. " 22410 21.50 135
Redwood 1 eeesess " 140°F , Scese 568 365 217
Seybolt Universal " 100°F, " 322 1325 819
"210°F, " 106 106 70
Viscosity Indox esseecvveinuoas 101 100 69
Pour Poin“b e8 00000800 R0 0 s . —502‘.‘ —IOOF -
Saponification Velue (mg.KO}Vg:m. ) 0.6 1.2 0.5
Romsbottom Coke Lo ecee-- s e 0433 034 -

AIR 363A AIR 363B and AIR 366 arc uscd aireraft ¢ 15 in very similar condition.
Anelysis indicetes thnt they are of the smmc grade and type and are similar To
AIR 324 (CQ. Report 16.9.43).

MLR.240 is an uncompounde d cngine oil of the medium Vele Typo.

Sedeileluld

The Petrolewm Board, Chairman,
Shellelex Houso, W.C.2. for ’che Enany 0ils ond Fucls Cormitsee



< > COMFIDEHIILL 50th April 1944

VWar Cabinet Technical Sub=~Cormittee on Axis 01l

EiENY OILS LMD FUSLS COMYITTEL

sample To. AIR 364

COOL.NT ex Do.2174, 56051, US + DK, DB 603 al, Lngln ¥os. Port 17192,
Starboard 17194, shot dm'n 11.5 p.n. Enfield 20 2.44 and lunded with-
out crow on Union Lanc £1lotments, “ilton Rosd, Cambridse. Tank from
which sample talion undary.zed,

Anclysis by Sholl Harloting Co., Ltd., Fulhon

Sizc of SinPle seerceeis oo .« JLpprox. 2-gulls,
APDCELTENCC 4 evevvovsostosainastosssaonse Cloudy, aqueous liguid with

goric 0il scun on surfuco,
OdOUI‘ € @ 6 98 8 % 9 W S @ P SO K & 4D Cay s s a0 ! Slightl‘y‘ OI.‘ gclSOlinC.

The supcrnatent oily layer wes sopirated off, tho coolant
filtorod ond oxtunincd furthor s follovss

Spocific Gravity @ 60/60°T wuviieunn . 1.061
Distillation (A.S T.ill) = L.BJP. venns 101°C
Rocovory 5% vol. S R 102°C
10 chesie e 104
20 Ceiirra e 105
30 Ceen e e e 107
<0 Ceee e e 109
50 Ceeeaa o 118
60 : Peeens e 151
70 Cere e . 102
80- cCere e 192
90 Ceiens s 192
05 Ceei e 193
Total Recowory ot 193°C Ceee e e 96.5% vol.
L portion of the fraction boilin: «bove 118°C (approx.uppor 50%
vol.,) was rc-distilicd cnd found to fructiom.toL;pproxiwutoly ag

follows:

50% vol. @gscnbizlly water. B.P. 102°C, R.I. ot 81°C 1,3433

50 " " glveol, " 196°C, R.I. " 21°C 1.4265
Ash (sulphatod) eeveeene .- e . 0.07% vit.
NOBUPC v evrerovnnanves e et e . Xsscontislly lcud sulphate.

———— e Y . - St — A a4 o S

This cngine coclant is o solubtlon of 40% vol. cthylunc glycol in
water., The somple is conteninebod with ghsolinc.

S.J.M,Auld
The Petroleun Board, Cheirman,
Shecll-licx Housc, V.C.2. for the Encmy 0ils 2nd Fucls Conmittoc



SECRET - Clst lay 1944

War Cabinet Technical Sub-Committee on Axis 0il

ENEMY OILS AND FUELS COMMITTEE

OIL Sample No, AIR 349 (received through U,.S.Embagssy from A,F.,H.Q.,
Petroleum Section - Compare Analysis L,82 of No.l Mobile
Petroleum Laboratory, R.,A.S,.C.)

F1-0el AeroxShell Mittel
a/ a

Flug - Schmierstoff

Analysis by Shell Marketing Co., Ltd,, Fulham

Size of Samplo sevesieses AppProx. 2 litres

APPO2rANCO tiuinevronrtantreinonans Slightly cloudy rod oil with
grocn bloom

Saponification Valuc (mg.KOH/gr, ). "
Unsaponifiable Mobbor veveeessesoes 92.7%
Original Unsaponifiable
Viscos it ' _0il iaterlal
RIfGatic Viscosity @ 100°F (Cs,) 295,%7 225,9
210°F " 20.83 15.38
Viscosity Indox .sievveveeiovennnn. 91 67

This unuscd lubricating oil contzins a smoll proportion of
fatty mterial., The inereasc in the V,I. of the oil brought about
by this small proportion of fatty mtorial suggosts that the
latter 1s a Voltol.

3 Cormitteo

The Potrolour: Board,
Shell~ilex Housc,
Strand, W,C.2,
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" AIR MINISTRY

SECRET 17th April 1944

e

War Cabinet Technical Sub-Committee on Axis 0il

ENEMY OITS AND FUELS CONiiITTEE

S

Semple o, ATR 367 (received throush Alr Hinistry, A.I.2.(g))

Potrol taken from remains of broken tank of Ju, 188 which
crashed near Chelmsford 14..3.44

-

Analysis Dby The Potroleum Board, Veuxhall

Spcelfic Gravity .eevove... . 7769
Distillation - I.B,P. veuven.. 60°C
Rocovery at  75°C ,....... 54
100°C ,........ 397
105°C ........ 46 %
150°C ........ 88%
End Point cvoeinenrineneennnnn, 178%0
Total RocoVarye.eviveiennrnnn. , 985
ROSIdUO seivnen e vinnennnsens . 1%
Colour svveveveos.. Ce et Grecon
Aniline Poinb ceviivvernnnnn. . 19,8°C

Only a small sample was avoiloblo, It is apparcntly
a typical green fuol, :

S.J.M.Auld
Chalmman,
for the Encmy 0ils and Tuels Committoc

The Petrolecun Board,
Shcll«Mex Housoc,
Strand, %W.C.2,
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#R MINISTRY
SECRET AR M Esth March 1944

War Cabinot Teelnical Sub-Comrilttoo on Axis 0il

ENEMY OILS LND FUELS COMMITTEE

Sariple No, AIR 345

Poctrol ox Ju, 188 E-1,3B + AF, BMW 801 G.2, Enginc Nos., Port 303208,
Starboard 306048 shot down ot Hungorford, Berks, 1.11,43. Tank from
which samplo. taken damaged.,

—— s = —— e -

Anolvysis by The Potroloum Board, Vauxhall

Speclfic Gravidy siveeri it ennnn, J7748
Colow 6 8 9 90 % 2 0000 T 0L 0L e e s s Qe e GI‘OOI’I, ClOudy
Distillation = I.BePs eevernccenens 52°C
Rocovery at 70°C .. ieveenennns aZ
T5% tiiieicinenns _ 97
10000 @ % ¢ 0 g% v ¢ 00 59%
105%C yeeurnnannns 45%
140°% s veennencnns 8l
1509 4ueiinennenn. 8657%
< ©175°C
Total RoCOVOIY tsevrvvvrinrene cnennn 97%
ROSIAUC essrevrerevnvereenninvens.. 2% (partly solid duc to prosence
of rubber)
FI’OOZing POint 00 008 09 G RDG P e e e BOlOW "60°C
Vopour Prcssure (1b,/sq.in.) ...... 2.3
Existont Gun (mg./100 rls.) .vvew.. - 278 (rubbory metorial)
Tot2al SUlPhUr sevesesencasonsoonsns 0.02%
Load Contont (mls. T.E.L./I.Ge).v.. 5.83

Octano Nuabor Jeveeiievse e sssee.s Owing to prescncs of rubber Octanc
No. was not d otormined, -

Octano Nurbor of BasSo FUOL weveee.s 834

IOdino NumbOI' @8I B @0t e0 s 0 st e e, . 10‘7

&,Omino Numbor [ 2 B I L IR N I SN I B I BEN BN IR I B N Y 1.0

Hydrocarbon Analysis . .
Aromtics @ 80 % & ¢t Qv S Ve 2B s et o 46.45’{-“)
Paraffing seieeriecvvreeenrnnes - . 41,8%) on rubber-frco
NADNEHONES vveereensoe conevnnnn 11.8%) metorial
Un'qatwatods .'.0'.0 T e e 0 & 2% 0 9 D Nil )

Individunl Aromatics

BOIIZOMIO 4 o svseevsnnncoasononsen 4,9%)
TOLUONIO 4 o servecerneeeocenesnens 14,0%) on rubber-froc
XYLONES 4o vt e cereve cnan s vennas 15,07%) raterial
Higher Arormatlcs weeeveveone... 12,5%)

PhCﬂOlB 3 0 0 0068 S 00 F e D PO SO E S e s BN : Nil

Iron Corbonyls iveevicesniseronrsea Nil

WatGI‘ISOJ.UbJ,OS S0 0 0 a0 P v s ot s ORS00 Nil

Dolcadeod and Aromatic Froc Fuel )
SpOCifiC G‘I‘&Vity ®od s ¢ p o2 s e e 07062 bb _‘ "
AN11ING POINE wevevensnnrenens. 66,40C) On Tuobor-Iree
0Ct2N0 NOW wrvevnnne cevnnnnnans 77y )

This appoars to bc a woathorod sample. of greon fuol,

S.J.M,Auld
Chalrnan,
for the Bnemy 0Oils ard Fuels Cormlttco

Tho Potroleun Board,
Sholl=Mcx House,
Vv * C * 2 L]
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MY OTIS

Tocmicl Sub-Cormiittcc on Axis 0il

--;.'L; FUSLS COI’IT"'TTEL

Sumple e,

~IR 340 (rcceivsd through Allied Ferce

Zetrolour: Scetion, freon Herth 4frico)

25th Fobrucry 19

Hcadquartoers,

4

Plug Schrmierstoff in Jsrrican

£nalysis by

. -l

Vocuur: 0il Co,, Ltd,.,

Werdsiorth

Sizc of SuilplC suievees . d-PDPICK,
Spcceific G-“Vltj crerei iy
Culoulr (LuviiDiml)eieeeees vonveans
Flosh Point, ODON vevreeriesc-ane
POUP PCINE eveerevrocoessrsancess
[0 2 B & L ¢ 2R
Vizecsity @ 100°F ,.vevcevecnanss

130°F teveiiviicivnen
140%F eviennneancans
210°F i iiiiiine e

Visceaity IndOX veveeivonicancnns
uAMKJHﬂJW“W’W UUmQan)
S'pOﬂ"IlcatICJ Volus (nz.X0E/z=.)
A811 weevnecacvassacens
SULPHUP 4 eecivarecracioncranc e
Chlorine oeesecrsasocsosncacssnss
PNIOSPINCIUS e eveseovococraveacnsss

‘ %Pmahqttom Coke No,
‘:n(--l.‘;l\.ll * ® 2 @ s 0 e .00 8088 i e o

e s e s ce o o o

4-3211s.
8704
60
420°F
+15°F
Wil

S.U, C.s.

11380" -
493"

255, 4
- 106.7
- 343" 84
105" 21.6
107

0.056

0.67

0.,01%

0. aoz

0. 08p

Nil

0.34
Cleen and dry

It is likely that this oil

contains an appreciable proportion

of zynthetic matcriczl, the sulphur content being duc to the meture

of the natwal pctroleun corponcnt.
to b¢ roted but this

guontity of chlorinc is

Thce prescnce of a smell

ray have becn dus

to

the use of chloridc cataliyst in the synthotic production and not to

dcliboratc addition.
os an additive.

The pour point is highcr than
ved to contain synthotic motorial,

holig

Tho guantity would be small to have any

that of prcvious samnplos

S.J.M.Auld
Choirrian,

sffeet

for the Bnemy 0ils and Fuels Comsaltt oo

The Potrclew: Board,
Shcll-iicx House,
w,0.2,

D .



COEFIDENTIAL 24th Febrmmry 1644

e

fiar Cabinet Technical Sut-Cormittee on Axis Oil

EIRY OILS AXD FUBLS COM/ITTEE

General Report on o number of samples of Ifalizn Greases received via Trited States
Petroloun Attache, London, from A.F.EH.Q.

Semple No. LIR 357 - N0.985; Gres o Consistonte 4vic R.2.
n u t

LIR 358 - " 9863 b ” ! "
# " LIR 359 - " 987; Grasso Avio Pzr ®liche Fist-Hamiifon.
" " ALIR 360 - " 988; Grasso Petrolato R.A o, per Probezicne Esterna, eke.
n ' LIR 361 - " 9893 Grosso Petroleto Reh., por Protezicone Bsterns, eic.

Anelyses by Vecuun 0il Co., Lid., Yiondsworth - Sumples recsived 13.1.44

These stmples oppesr by their lobell
purpvosess Thgy have been given visuzl an

ng to be zll oroducts used for cviation
nd g
to classes of moterial recdily deofined m

i
d general exzminction only as they 2ll belong
¢ of which the stendard ean be well apprelsd
They foll inte thrce types:

1, Pctrolatum. .

2. High NMelting Poirnt grensc somowhat sinilar to DeT.D.£18.

3. Onc sumple of on zlumdnium coop-thickened oil similar te products used
in %his country for the lutrication of variable pitch propsliers and
stated by its description ay hoing auployed for the same purpcsee

The products erc 211 in reasoncble condition and tkose employed for coperetivs
urposes mey be oxpectod from thoir condition ond gonerzl) characteristics o bo
S Y E &
suitable for the purposcs for which thgy crc dssignated.

#IR 357 - Thematerinl in goneral is practically idembiec? witk AIR 358 bub
-8lightly lighter in colour ond stiffer in consistency. Melting Point 143°C,
Unworlz @ Penctration 190, Worlod FPemstraticn 235.

LIR 358 is o light brovm soft, short-fibred soda base grozsc of an oily
oppeerance cnd slightly grenulor.  He froe oile lelting Point 138°C, Umvorked
Penctration 260, Verked Penctrotion 30S.

ATR 359 is o dark bram coloured stringy fluld gremse. IE is compounded with a
folirly heavy oil and thickened with cluminiwm soap. ,

LIR 360 is a dark grecn Pebrolewn Jelly with o ielbting Poirt cf 57°C, Umwarked
Penetration 85, Worked Penetrotion 125. '

AIR 361 is a dark green Petroloun delly with o ¥Meltlng Point of 48°C, Trmworked
Penctration 85, Worked Fonctration 205.

AIR 360 and AIR 361 are in general similsr to samples which we have previously
examined, one aprarently representing a scfter variant.

S.J.M.Auld
Creirman
for the Enemy Cils znd Fuels Camities

The Petroleun 3Board,
Shell=tex Houso,
Y{.C-zo



CONFIDENTIAL 25th Fobfuury 1944

Yar Cabinct Technical Sub-Committes on Ay;P Q~l n

EHEMY OILS AND FUBLS COMi{{TTEE g
[ 4:1 Vi
Sample No, AIR 340 (reoceived through Allicd Force Huodquarthr
2otrolcun Sceticn, Cron North Africa)

Flug Schmierstoff in Jerrican

dnalysis by Vacuun 0il Co,, Ltd,, Wardsviorth

CSizec of Sanplc .. eeeees e ADPIOX, b-rznlls,
Spocific Grovity evevvevinnoannn . 8704
Colour (LuvADONA) e e vnvnnrennnns 60
Flegh Point, Opcn veeeve... e nen 420°F
Pour Point s.ieiiiieroiioaos cese +15°F
Dilucnt s ieevvsnnocercesas ces e Nil
5.0, Rod.l  C.s.
Viscosity @ 100°F v vuvnecnnns .. ligo" T 255, 4
130°F ,.vvevn.n i ana 493" - 106.7
140°F fiiiitenionnnes . = 343" 84
210°F .....v.. Ceae e . 105" - 21.6
Viscegity IndoX veeeeneenns 107
Foutrelizntion Veluo 1u.h0p/;1 ) 0.056
Saponificaticn Value (LD.AOH/gﬂ ) 0.6%7
o s e e 001/9
SULPHUD o e e v oreeonsneononens oo . 0.00p
Chlorine soevecroeseenessocnscnns 0,08%
PhosphioI™S eeeescaveoane s cee e Nil
Ramshottori Coke NO. eeeveeanescss 0,34
coenditicn ..... B Cleon and dry

It is likely that this oil conteins an appreciable proportion
of synthetic matericl, the sulphur content boing duec to the mture
of the natwal potroloum component. The presence of a small
quantity of chlorinc is to be notcd but this may have been due to
the usc of chloridoc catalyst in the synthoetic production and not to

decliberate addition. Tho quantity would be small to have any offcet

a8 an additive.

The pour point is highcr than that of prcvious samplos
helioved to contain synthotic matcrial,

S.J.M.Auld
Choirrman,

for tho EBncmy 0ils and Fucls Committoc

The Pctrolcun Board,
Shcll=iicx Hcousc,
W,0.2,

.





