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aynthesize ‘dn.aero-" .
5 found  that the’ best ‘results: were
aine -rofining *tpe Taw-material with- ..
-HC) gas and  KaOH 'solution and - polymerization of. tho',.,
[pre~reriied-oil. . By-this mthod,inbout :30% of:a’. -
auperior'ae:o-engi.np “ofl rona; -ker e.or gas’ o1l

.‘-on*w ‘this pre-ref uthod but 1t .is ‘suitable .
-for: the' aynthesis of- & modile oll, ' Aotually, these

studies were utilized 'in the" x:repar?tuon of aero-

‘torpedo-engine oil.' m ‘optimum conditions of each

moodmurashuwa ngu.uz(83. )
3. _The rooovory of. alnnniun ‘chloride rm ita

‘um»lmb;uomlum by 4istilling off oil froa

ooking the distillation resi-

_due at-500- ‘for 1-3 hours and, finally, the

chlorlmuon of the ocokes at B800°C. The t.hooreu-

ield of :aluminiuin chloride Tecovered was .
80% and its’ actluty wes almost the same as
ol u.cl., obtained: fron the nrm.




RESTRICTED

 ENCLOSIRE: (B)3

'and ‘were prepared; d
shown An. Table B)3.

_"B,; -: Procedurea and Results

Studies were carried .especinlly on t.he .pre-re: : of acldic,;
-basic and highly unsaturated compounds: contnined in th AW I :
‘and ulso on’ the optimum.conditions of polymerizat.ion‘ .pre-refined oil.
.and the recovering of A1Cl3 from its aludga. ./ The:;procedure

results are. -deserib d. :as i'gllows- i T

1. "Pre-refinigg Raw l-lnteria a-\

‘reacts w. y  unsaturated .baslc.c
“them.to oil-insoluble’ matter;. except in:th
oletlnoa or uomaties. canatio aod.a TOAst

'or shale UB - 4DOURLS .
chloric - acmm by, S.ntroduc&nc ib int.o the oll, at. .
- 34,=~450C and then se 11 part’and’ tho‘?uuda'

€he hydrochloric ao nbnorbod m ‘the qii:was determined
by the increass-in weight.of o0id, -’ no raulu obtctm
are givea in hlno n(n)z.w :

Froo these ruultl 1: wes ol;urnd mf. th grntu- pu.-t
of acidic aod dasic ocapounis and all asphaltio’ oo-ponhu
nroromodwziormlmcbmbod.

¥hen the gas oil freotion wes trutod tnlﬂ( th. npu-nd

'”‘:’m before the %@. trm?nt he; ro:gv;cll of - basio
cozpolnd was o cccoqpl .ho& s as
shown in 'hbh (B)}. w2 o~

(am ALY the bu:o -Mupbuuc oc- v
po ° soidic compounds in'the:ges oil
-fraction could bs removed as: nuuo by pre-treataent with

hydrochloric aeld sl and- 3% of ordasacid gas
bt 1= 2% of the aold fo ompounds gmmm ’

To remove. :ho rn!d :
~sion.treated with YA of B
" teaperstures with. 208

aro shown uvfnu-'n(sp

These results: ahowsd that the higher. mt
the asount’ of NaOH. muzm,ma ‘Lower:the content:
nidlc eonpouu the.treated oil.: Next,: el m



3 By troatins wit.h

1 OAUBY 3 -solutlion. a oomparativoly ‘high tem-
he. ‘asidic: compounda ‘are’ gonverted ;to soap, and the
nighly unsaturated compoupds -

pornturc i
‘unstable nitrogen. ‘compounds.;and
polymorizo to: higher: moleoules. JIf:the” prodnot obtained by
“the 'alkall treatment is: ‘washed’ with hot water to remove’ the -
‘free: alhli nnd treated with sulphuric-acid, the

! ,.unsaturated’ compounds ‘should bo
‘Working'on- this: nsaunpuon. the -

> c;hli eulphuric

/and; the>degres:of: the ‘remova

mut\rnnn ‘Sompounds’was: jndsod brthe ease of upare.tion
and;.the:yield: and specific’gravity of . tho rori.ned
~-n:o roults»obtnmd voro._u tolloux_ ol .

1) B ol
at. 8000 for 20 nlnntn and n.u.und f.o stand for 2

utes,: The -separated-oil was washed with an cqun. volmu
of :hot water nnd mtorod with 3$ of CaCla.’ .
aonltl obtunod m gi.nn in tho 'hblo viX (B)3.

From these results it was observed that 15% - 20% of

0% BaOH solution'was raguired in the treataent of a

ume ‘oL m vuor Shree tines, was

was -treated with wvarious
t\lru below 4300 for 10
anl-allowed-to- Mvtor-
o1l wan:filtered with

Mlumwwtlns ol mo-
£0. 30000 ulouuua

Results talned are given, mmu m:muﬂ
um“z},mﬂtnttb uuuu-:m: £ 82805 to De used




‘a-gas. ‘o:u rraotio 2 iwith ‘hydrook
gas ‘and. 504 of 20% NaCH ‘soluti
dures: takon for: this tud

: 'l'ho pre-reﬁned gas oll ‘was subjeot polyne:
_the :presenge..of A1613 ‘and after atanding:- -for,. 24 hours,: thoa,
. sludge was separated’ . The’: polymerized: product: Was; treated.
“with 5% of acid’ clay, '10%:NaOH solution:and;hot water, and
.41stilled in vacuum. - Three outs WOre . i btained“ the diesel
“oil traotion (up to: 35000 at 76011:.3&) +zthe: J.:lght lubrioating
] 1 50—[.50,0 ‘at-760mm Hg):ana:: g
60mm. Hg) sul

Tatqle I(B) 3er _
prooesded: ino otoly,“ H
oracking par .ocourred:at: lu.ghor“tom

optimum tonpontuu ‘for polymsrization:was: 80 = oooc
fram t.ho viow pom ot the Yyleld ”ro-ongiu

(2) m crroct of renoﬂ.on time on-

is shown in Table XI(B)3 and it was obsarved that the -
longsr the reaction time,: the higher the "yield but thl
lower: the :visoosity index of esro-engine 01l fraotion.:
From the view point of visocosity index of' pocnot. tu'
suitable reactiocn time should: be 10: hours. -

(3) The.saount o uulnc( )undahouldbomi‘
nost important r tox. in.the. po rizasicn. - Hencs,  the
raw paterial was subjected to ization ‘in the: pre-

senos of various amounts of ‘AlClj.at 80°C:.for 10'hours

and the properties of the: sndits
ol fraotion: -u oxamined: mwlgwhnlm
were tabulated in Table XXX(B)3.: - TEoR Ahese: Tesults, . it
was ob'iimd t.uc a: -xrlc asro-engine oll was prepared
by polyurmm m of - A1)




CENCLOSURE (815

ight ‘was:296," and tho' A
.88 parts AlCl; and-1.51.
sperts oili . -pol : y the recovery . gr A1CL rrcm‘z
“the. aludgc, 8 Iimportant Problem, The. ~f'thorerore. adop! :
‘mathod; - consisting of the- aistillation-of “the* oii ‘doking the - istilla- =
“tion residue and chlorinating the. cokes. The: op_tinmm oonditions of each
procedure were: studied and slso the sct 1vit y‘ot .:zecovered. A1613 a8 t.ba
.—~polymer1 tio; ‘talyaf. Roaul obtaine ‘“follows: . 7 ;

An’ aJ.\min
d flask at - 37500 -
; _Boaults obuinad‘ure tabnla 1n hblo IIII(B 3. N

The obtu.nad. by tho diltulation .
udges: was ' sub jeoted to coking in a porcelain
tnbc at 5oooc soooc by ‘eleotrical: beating..  Results obtained are .
shown-in Table XIV(B)3.and it.was observed.that coking the residue .
proparod by the distillation of aluminium ohloride sludgs should be
carried out -at 5009C - 600°C for 1'~-'3 hours, from the point of
dog of hishox- yiou of ooha and ln-aor oontent of ‘chlorine in the
[ Se ..

3;. - m' g&ution or %bn. Cokes were -uh oted to chlorination
ina n otrically heatoed at « 800°C by treating
wlth ohlorino gas. The results obtained are uhm in Table XV(B)3.

.. Xt was observed that the higher the ohlormuon uupontm the
hrsor the yleld of rouonrod ncz,. - -

* odine nlmo:ot m
;ﬁ; tuoum whan recovared
ly-was used. - :

lulﬁ ma eLow.: rrcl mu ruun-
b6 “conoluded-that: the: mxvxty of -recoversd AlCly:is a 11 im ).on ,
" than that ‘of ths ocommercial material but me n m be ocompensate
b: unc - nem m uulnz. o ‘ ‘

jI‘b‘h"'.".-'."’Q.".'i“it“i'.ﬁ."‘t". ,7‘0
o Wil Y E e E
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X<38(N)8

I11.’ CONCLUSIONS

-The-Xkerosens:or:-gas:ol. stion :in
‘basic, acidic and highly unsaturate ounds” : \
fore polymerizing:for the: ‘preparation of-an-aero-engine oil’
wers sonduocted pertaining: to the pre-refining method ‘and: it found .
method consistingiof treating with hydrochléric: ‘acid gas and:ooncentrated: :
caustic .soda.solution was the best: as: the ‘pre-refining method ‘for-: the prepar -
tion of an’ aero-engine-oil-and: a method  consisting ' of treating with: jaustlo
soda: solution” and’goncentrated ulphuric acid was:s able:for the:preparation
of a mobile oil or’a generally:used: lubricating:oil.’; Actually “thege:studies -
were tlx;il;zod in the preparation of-the aero-torped il ‘shale: "

gas oil. (. .. : ‘ o

The ‘scheme of thess-Trogedure:

_<Meble I(B)3 -
"XEROSERE AND

PROPERTIES OF THE. 0AS OTL.
TR ST oF SHALE, OIL

‘ ) S "x\oroux;,n":l‘i-a{otiéﬁ i Guoumouon
- Boiling Polnt (90) . .180.=250 ...|7 .200.-300
Donsity (15/4) b e.emar T 0.8607
Properties || Flash Potnt (%0) - - 60,5 73400
" | Pour Potnt (90) . | .. - -28.5 - = |- --=13.0
Todine Velws - | = 906 | 6. .
Composition |A018%S Compound ($) | - T S e .8
Fraotion Neutral OL1 (‘)'1 i v
“Compostticn | TERtERRes (£} |
.. laromtics.($)
. - | Maptthenes ($). A
Seutral 0L [puracrives.(f) .|

o

i RN E



! cmxuon ‘of 041 Sopnrat-od ('t n

- Aoidioc Compound - _* 1.62 |.1.22 0,26

“.Basto Compound M- 0.36 | 05 | o -0

' Beutral 0i1 98.12 |98.63 | 99.41 -| 99.7%
Table IV{(B)

apad

m mmnrnm
'OIM!DIOOWIIGLS OILA?YAIIWS

zoﬁ'm’*somxoa ‘G THE CONTEMNT
TEMPERATURES

Anonnt of zotnoraomuon (%))

L

‘s 10 18

S &t 309 1.56°

070 T 0,84

kccnmt o: Miuo }

“at 5000 1,92 0,76 -

i et 8090 dakdy 7 06k 050

&9




‘Yield of Treated Oill
" {wt: %' for HC1 Treated;O0il;

-'Content"'or Actate conpoundq
Jo mftha Treated 011’

- }COntont of Basic’ cqrponnds

in'.the Tuated 01l

Density (15/4).

|Pour Point (©0)

Conradson's Cardon -
- {wt B) :

Content of Aoidlc ~
Compounds (wt %)

Content of Basio
Compounds -

2.8 : 0.48 - 8.8 Y NN

hbh m(a):

'EFFECT OF AMOUNT-OF BaOM SOLUTION IN TREATING
LT UL SHAIR GAS OXL ~

FESre R

T mmount of 10§ Mo Solution used: (wt %)

,"mma OLI” nou

Density (15/A)

“separation of 081 .|




(wt$) i -'59‘1,'.07_‘ o5 | 790.5 | 9205 | or.s
‘Denaity (15/4) ... |.0.8447 . | 0.8452 | 0.8450 | 0.8468 | 0.8459
5 Soparation of.oix | wx T w4 T ensy | easy

. %Zoft tarry matter separated. . o

¥¥Hard: tarry matter ;separated.

(See pege 72 for ‘Table IX(B)3.)
‘Table X(B)3
EFFECT OF TEMFERATURE ON POLYMERIZATION®
Produot of Polymerization Asro-Engine 01l Fraotion
Beaction | Mean W, | Toatns Valus | rierd (wt %) | Mean ww.’
Temp. °0
50 275 42,9 12.4 m-

80 1 2m ©33.5 20.2 . TR0

w0 | 282 2247 . 18.2 623 -

1% | 258 2).5 * 9.6 640

~Hoter I eash uEN TR '

and 5% M;Jn}._m useds

CHCIN T WIRNT HORrS

7l
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RESTRICTED

X-38(N):8’

I " Eeaotion Timefnr) ;| 107 | 20 ‘. |10 "] 10
| Progust or -| - Tield (wt %) . |-85.0 |'87.5 | 90.0 | 87.0 |
| Polymerization|” " yooine Value 2005 | 11.2° [ 14.3 | 20.8
i " Viscosity in . L - B ' li
Coooi ke 8.u.S.at 2509F 0 1129.5 |100.5 - | 945 [103.4
_-Aero-Engine |.- "usoosuy Index - |105  |104 -%4-96 8l
R | viscosity. S R o
: ..vBriti_sy., Ratio 1.58 |7 1.60 | 1.81 | -2i00
_Alr ' |Conradson's I S .
e . |. carbon (%) ] 1.29 ] 2.02 ]| 2.36 | '3.66
011 Ministry - - - - g
v : Aoid valus | “0.31 | “0.35°] 0.35{ 0.36
oxidation - : e
Saponlf. .
: ] Test Valus 14.09 { 15.73 | 18.32 | 17.29
Fraotion  |——— s =
-+ Yield for Product L : '
(wt %) 23.0 23.5 | 20.1 1.2
Table XIII(B)3
DISTILLATION OF ALUMINIUM SLUDGE -
"Distilled 041 Cas
. ¥o. muunuoa " Yield of |Tield | Density | Tield | Calorific_Power
|- Tenp.- ; Residue -|(wt $)| 1 (wt %) Cad/nd
(1n nuo (wt %) & .
I 3715 42.8 4.0 | 0.815 1.2 5856
390° 42.0 .0 | o.as 1.0 9652
’” S '""h;’o”' o "‘:9.- ,o;»a” e .v,.:v’l’::l.., . i ln’o

73



Ceté

T@ﬁg(%) Time (br). | For Rebidtjxe’vi~‘ ¥
500, N S . 73, 1
600 1 75,0 ; :

" 600 3 T 32,30 | 12059 _1:. 51,‘-"~:'79.9o-.,.~- A1015, 96
700 1 [ 66,2 28,8 120,43, [ 9.86 | g9.71 | - Alclgiqa,
70 - |3 . 6300 27.4 8.9 | 9347 | sa72 |  M0l0.m0
goo * % 60.9 2605 ~9,89 .| 9.85 | 8o.26-| | arcg 7
800 . 3 62,3 - |- 2701 o9.69 | 9.1 | 8o.92. | Are1s7y

' Table XV(B)3"
CHLORINATION OF ‘COKR*
Coking of Residue Chlorination of Cokes Yield of
~{ AlClq Recovered
A'reminratnro .Time - ‘l‘omrrntura ro3 Sludge
oC) {nr) - °g) (wt %)
500 1 600 i 58.0,.
500 1 . 700 794
500 1 800 - 83.0
500 3 600 n.8
500 3 700 “T9eb
500 3 "800, 19003 "
600 3 600 _ . 7646
600 , - 700& 70;6 - -
w2 GO0 . o agg g r i
*In each ohlormuon. zun nn h?:;l mm )
pessing Tats of chlorine was 5 it /M"et'ﬂ'ecp:-



g-——-————v{ Traament wm: W aludgo ]

; I3
0‘ : 92 e Sludge
[331 gu trntlunt] 2‘ wt of HCI sal
| L
) s‘ljdge 10: 801 gan treated ou 82

Lunu treatment ] 5o$ wt of 20% NACH ‘solution at 80°C

Aixels trentad\on -69.7 )

a ﬁnctionrpoui‘mg" to J00%C v(ﬂor gzso°c)'59.z

Polymerization 10% of AlCly at £0°C for 10 hrs,

Polyserirzation product '51.8

Dechlorination Ca0 1€ wnA aciA clay 2% at 200°¢C

Dechlorinated o1l 46,6

" [vacuum atatiliatien |

, ¢
t lubricat 11' fracti Ao 1 11 fr
thn; o 1 fraer.;gn ug?’ e-,;m 0 ac on ro(:nx 8:,9’60’ -.:c’:non
8,‘ *10.9

87-

Figure $(B})2
SCAENE FOR TRE PREPARATION OF AN ALNOENCINE ou
navmu CAS OIL OB KERMOSENE

75



X:38(N)-g"

ENCLOSTRE (B14"

Shalo gna {011+ (or taroeenc),

nnu treat-ent

15$ wtiog’ 2o$ ‘MaOH" solution
‘at’ 60°c ror 20 un.,

Ibt water wnh&ng[.

e clay nneung]' 31. wt of acid cley.
un:u trutod on 92.5

e; or 9s$ B—‘,SQ; balo- u5°c

.[M01d clay filtaring] 5$ or 014 clay
"m0y Lni'ca ou1 o
m-nn.uon

A fraotion boiling wp to 3oo°c {or zg’c) 62.9

Iroln-r!utlonl 9’ of ucl, at 80°C for 10 hre.

Polymeriz s;lon product: . 53.5
| Deshlorination | "Ced 1% and ac1a olay 2% at 200°0
Dechlorinated ol .2

[ Yacwem atetiliation |
- - 1

nmquu rumo. Light IMGq‘ln&ox-lifmtln' : ’un‘wf ,;g 2;:;:»:

(350-850%0/7
».9 LX)

Figare 2(B)3 ]
NS FOR mmmm oF A mu‘ oIt
FRON SMALE GAS OIL OR KEAONENE -
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‘Shale 011 1

|Atmospheric Pistillation in Patch Sti_llj

R

Light 0i1- 40

o 16%

R -
Hard Wax 7 Dewaxed 011.36.6

| _Atcospherio ].Dhtinutionl

) ) R 3K | COEREA 1
Residual 011 Kerosens Gasoline

173.7 1.9 1.8

I;nmnnLnxtdjlnxuuu

Restdusl Waz conteining .Gas 011
o1l LIl st 1.4
s 9.6

. . fAuun” 3.1511 )
SSCRENE. OF PACOCCTIOY. OF. CAS. OFL. AXD KERQSENE FRON SHALE A



X-38(N)=8"

ENULO,

011 Semple-

 Freataent with 20% NaoH Solution] :Severalitimes-with-onec=_
- . L . = volgz(z)lgcot«zoﬁr_llaqu;solt_atior-
o a . SR

‘Residual 041 ' . ": : NaOH Solutioh

Figure 4(B)3
YETHOD FOR DETEAVINING ACIDIC AND BASIC COMPOUADS IN SMALL OIL





