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I.

p N
st1llation with 108 c usuc sod '}7
ould be olymer od:withirio less than710% . 0L ALCY 3
3 ty o uqing' is high quantity of 'AlCl, off T8
'c7disadvantages “hmtance, in:order: ta ‘obtain
‘a’$#120 aeroengine-oll with:a yield of -15%-of cocoanut. oil;
“the* qnantitymor Alc:l.g"necessary for: polymerization 18 more .
“than10%'of:the" istilled’ oll-after treatment’ by alkali
distillation. The’ im purities’ of‘the’ dry-distilled oll were
‘also’ studied to .find a better method or puri.ﬂcation than :
: alkali diatillation. s

The \mohaniam ‘of ﬂry distillation or sodlun soapa was atudied
".eand carbonyl compounds were found in the dry~distilled oil as
“"impurities. -Efforts were made to get rid of these carbonyl - -
-compounds by distillation after ocondensing with 1% of caustic
* soda,-since: 'the condensed. ‘products” of the- carbonyl compounds

.V,'uu main as. residual mttor. L

,It was® ound that? the' beat method ' in to hnt the dry- o
“distilled 0il at ‘about 150°C.for 7 hours with 1% of cauatic
soda, a attaching a water trap between the reflux condenser : .
‘and the reaction vessel, - It was then observed that the oil
treated by.the above- ‘mathod’ had a’zmoh.-lower-carbonyl: valus
‘than the-0il. trcatod by alnll distmation with 10$ ot
oauntic -odn

lhen oubo:ié oonponndc are condan in tho m'oaenoe or E
unhydrous 14, they split out water whioh diminishes the'
acitivity of Aiclg for the polymerization of olefinio hydro-
oarbons. Thererore, it is also necessary to determine the
.allowadle maximum of the carbdonyl ul.uo for the dry-distilled

-4l from fatty acid soda- 1n ‘arder to prepare aero-
engine ou rron 1t economi
Ao of (111

Lbont tnnvr nm ago efforts were made to obtain lamp oil from the
sodium soaps of fatty ac!.ds by ary u-umuon. During the war, more
were made to gat an asrosngine oil:from these dry distilied oils

offorts:
0f: 8048~ S0ADS .« The amount of ncl! uu-od for the po. rization of

t11led 04l was. large éus to ixpurities of the i),
;A6 -bas besn reported’ t the beat asthod of. puuuuuoa is by alkall

;'ammnm. mro are two_reactions in the dry distillation or BOApS,

. ZR.COM—E.0, ¥ Mgc03 500 M= B, X,

I' Ol, Bc, I;, ote. ‘
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According to M. SAITO 08> stus—ii:ég.,u;_lsgféhéé: b‘a':‘g::“e'-:‘rbr‘:ﬁéd 1 Réh‘ctidh‘ 1dur1ns
the 'dry-distillation of sodium ‘soaps,’ and, subsequently, olefines are”
formed by thermal. king of:these: ketones.. S BIEAS

is’ orrect, the

If 1t 1b assumed that: this mechanism is. correct, ths. | orac _
ketones ‘suggested by.-S. ARAKT** can’ be . applied and:accordingly asymmetric

alkyl ketones would :beformed-in the dry-distilled oil to some exteat. -

By qualitative analysis it was found:that this. assumption was correct, .
since some carbonyl compounds were present in the dry-distilled oil.-

Thus, to exclude the carbonyl - compounds. from ' the dry-distilled oil in -
order to d ecrease the.amount of AlCljy needed for polymerization,studies

were conducted.concerning the purifidation of dry-distilled oil. -
- Main reaction of this cracking is the thermocracking of alkyl-radicals:
" (CH3.CHz)2 CO— CH3,C0. C2Hs - otc.

Side reactions are:
CHy™S> CO—ICH, = CO+ CH),
&~ e
, 2CHp = CP=—>(CHp), +.200- . “eto.
II. [ETAILED DESCRIPTION h

To determine the quantity of carbonyl compounds in the oil,. the method reported
by HATOYAMA,*** using hydroxylamine hydrogen chlorids, was used, and the car-
vonyl value was expressed as the mg of CO in 1 gm of sample,  In-this method
an alcoholic solution of hydroxylamine hydrogen chloride in an excess KOH con~
taining a drop of bromphenol bdlue indicator was prepared. This solution was
poured into tie sample and, after the reaction was complete, was titraved with
0.1 N EC1 solution until excess alkali was neutralized. The carbonyl value
was caloulated as follows: ’

28,02 x (CO 0.1 ¥ HC1 for bdlank - CO 0.1 N HCl for sacple)
€O value = 10 x gn of sample e

In this reaction oximes are produced in the following manner.
2> 00+ NB,08.HOX-+F>> CoNOH + Hz0 +XHCL

A. ating with

Caustic soda was powdered and gradually added to a threo-nscked flask
such as was used for the polymerization of oils, It was allowed to settls
several hours. After filter this precipitate, tue filtrate was distil-
—~-1ed from-the first 4drop to. C,-the 4l te was _washed with water,
dehydrated by aoid olay, and its ocarbonyl value mossured. Using 1% of
_caustic soda, the effects of temperature and ooncentration of osustioc
soda solution and sodium metal were &Xaminod. The Tesults are-givem-ia--
Table I(B)13. ,
* 7, £oc. Chex. Ind. Japen.)0(1927) 265
. The aechonism Of TRSTrmO~Ora of Stearin-soda.
*¢ 7, Chea. §00. Of Japan.(1930)
U PR - rA0KIng “Of ‘Xetones. T -
Report of Mippon-Tushi Researoh Committes, p8is Mareh, 194k ~ .
HATOYAMA, "Qualitative Analysis of carbonyl Compounds in Hydrocarbons®
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“ENCLOSURE (B33,

apprec:lable. .

[ . soda’ used the rurther the” polymerization
- mpre.the. carbonyl valuo w:lll be lowered.v L .

Fe .wnen an aqueous"caustic soda aolution is used ‘the’ condensation
R oarbonyl compounds does not prooeed to any great extent.

From these tacta lt was observed that water ‘acts as a -poison 1n the ’
,polymerizatlon of oarbonyl compounds with- caustic soda.and it ocan also be
. conoluded that solid-alkali serves to promote the polymerization of car-
. bonyl :compounds.. The sixth experiment is of interest since it gives the
lowest -carbonyl value. This can be explained by the fact that some of
the sodium metal first becomes caustic soda because of praces of water anml
further ‘water: produced from the reaction catalyzed by the caustio soda
-‘aXso ‘reacts immediately with sodium metal and i1s removed. Hencd, no
»poiaonons hu'luenoe or- water -on the polmrization ocours, .

'B. Alkeli pistiliation <. ,
‘Alkali distillation bas been said to be the bvest mthod ‘for the prelm-

nary purification of dry-distilled oil’ and to s!.vo 1mr onrbonyl valuaa..
:m; m be explained as rouora. - .

m'ihc alknn-dintnlation t.he po];narlzins roaction ot carbonyl
8 prooceeds smoothly because the water is removed from the
" reaction-zone as soon as produced, The presence of water in the
alkali-distilled oil can easily bde recognized by the turbidity.

2. Caustio soda remains undistilled and its oonoontration inoreases
an ch.o reaction proceeds.

Théro are some interesting reélations betwsen the alkmli-distillation’
method and the carbonyl values of the produoct:.

1. Ko great difference of effect can be odbserved when 1% or 10% of
caustic soda is used although the latter gives a slightly lower
cardbonyl valus.

2. Distilling the oil twioce with 1% caustio sods, tho same result
was obtained as when 10% caustic soda was used.

- From the results shown in Tadle II(B)13, the following two conclusions
may bo drewn:

1, Caustic soda ucn es a aluly!t. and tho roaction depends: more
upon its catalytioc oondition than its quantity.

2. Pol uuuon of carbonyl compounds occurs during a compara=-
Sively yot in-the cuso Of alkali-distillation, the uao
Harh 8 R e e RN “constant ‘and t2e time 1 not adequate.

Thereforo, with the same quantity ox‘ caustic soda the cardbonyl valuos
af the produot will wvary.

Yor those reasons it was intended to J.ynoriu carbdoayl ooapwnda
with o_lnuth soda defore alkali dhtlﬁnloﬂ. .
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The dry-distilled o:.i was treate
method ‘as. for the alkall treatment
‘glven. in Table III(B)13.. ;

COmparing the resul‘t's“ or 'rablo III(B)13 w.t.
points will be obaerved’,
1‘;’ Uetuod (c)"is better a1
Hnra.ly a.ny mrluence or pretreatmont or allcali observed.;

»'3. When'a dohyurating pgent snoh as Cao 1a proaent,'”
alightly better. - ..

These results showed that vrator m vory 1njnr10ua to the activity or
caustic soda in the polymsrization of carbonyl compounds. - To.eliminate
the water from tho reaction zone the following nathoda nisht be: adopted.
© 1. To use ohenical dehydrating agents in the. ruotion rluk.
.2, To use a means. or Temoving tho ntor tcrnod dnring thn motion.
' ’:I:n the’ ru-at mthod, the deh:dmting asene mt be atable tmrdn mt

and not react with olefinic Nrooarbons. For hn purpose aon- alkall
_ut.alswonldbosuitabh., = ST -

he resnlte are

I: nz.?d' eoond nthod u vacor rorlux trap m naod, and 1ta behnvior was
[ ) 04 o T

De’ &n_n-guumtm Using a Watcr Trap .

Dry-d.hullod 011 was heated with 1% caustio soda in a flask fitted with a
reflux omdenser and a reflux watsr trap. afrter rot].n:r.!.ns, tho oll was .
distilled. Detailed procedure was as rfollows:

g was hsated v!.thont caustioc soda and 00,0800 Of water was
the water trap., When 1% of 30lid oaustic soda and some phm
or b0oiling -atones were sdded to the 0il, and heated to 140-180°C

water was distilled out gradually and after § nre &n addsticasl }.ooeo

of water was caught in the water trap. Ths o0il was then distilled from
the flask. The carbonyl valus wan determined as 1l.5 after the distilled
0il had been washed with water anl dehydrated by scid olay. This carbonyl
valus was lowsr than that of any of the alkali-distilled oils with 1% of
oaustio soda. On this basis; this apparatus was adopted for use in furthe
alkali-purifiocation nmu. m romu u-o uhuhzod a ‘nbh Iv(B)1l.

) uenoce of ime b a Wat

Treating Ary-distillsd oil with. 1% of uuuo soda r!.th the u- P tus

a8 used in axperiment (D), studles wepe oarried m_xs«u.;m.“ wwwwww o
ing time and“the ooTTelation dDetween water formed and OSr=

bonyl-valus, 7THe results wewe as shown in Tadle 1(8)1) ua nmo 2(B)13.

2. Tea used was a frao of 11
x;:zou tgx'ndl.. soap of w“%uu m‘luwmw
 erties:
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al‘.;,iouu_o..ooo..o¢0.o ees _252°C
®res0rsatncccctscessssnas ees 2749C
9 ,-on-.oi..ooi-oo-‘oo.ooo.-.---o.o_- 284,°¢

C mpomt 0.}’.}.}... oz__o‘g__-nb-o.oacoo-_‘ 298°c

2, . Influence of Time of Reaction on Carbonyl Value. A .plot of the

. o'urbon¥ value showed: t ‘deoreased ra -durlng the first .
‘hour ‘of - refluxing and reached a sufficient low carbonyl value after
;7 or 8.hours,. using 1% of caustic soda. ¥Nrom this experiment, it

. appears that alkali distillation is not suitable for the purpose of
‘polymarizing oarbonyl compounds-from the standpoint of reaction time.

3. Correlation Between the Amount of Water Formed and Carbonyl Value.
Even ) a polymerization o carbonyl soampo
seemod to de the same as in the aldol-condensation, it is necessary
to correot the assumption that all oxygen atoms of ocarbonyl-radicals
are oconverted to water. The time necessary for the purifiocation can
be estimated from the water produoing ourve, which approaches a
maximum as the carbonyl value approachss a minimum.

This fact would be of value in commeroial practice. ' The and point

of the purifying reaction is the point where differential of the water
in respoct to time first deocomss Zoro, namely 20: wbore Vevolume
©of the water formed, txtime., If Q co of 01l is treated and the
original oarbonyl salue "a® is decreased to "b* the correlation for-
mula will be as follows: . . o

Ja ve (a-b)zﬁx %’g x I%w .:.............-.(1)
S bma -&;9. (dv]q) creeveennncssenes(2)

For instanoce, taking as en sxample & treating time of 7 hrs from
Tadls I(B)LI, "t~ 13 7, a 15 3.0 and b ie 94, Sudstituting thess .
waluss-in formala (2}, a oaloulated value of water formed will de
obtained as follows: .

e dvlq]: 100 = 1,57s0
In tMm:mnc. the water formed was 21,6000, This

agreement ohows
that -{2) oan be applied for determining carboayl values in-
stead of cal analysis, :
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mot on -

'm judso the dosroe or purltication tron ‘the lowering of :
value, it is necessary to investigate the‘concept ‘of _carbonyl ‘values, -
Real correlation between carbonyl value and a carbonyl compound in. any.

_ fraction can be judged by comparing the carbonyl value with the amount or
pure ketones contained. Previously, it bas: boan oonsidered that the - -
fraction below 3oo°c is composed of "ol6rines and ‘the higher boiling rrac-
tion is composed of ketones.

The carbonyl value of pure ketonss distilled between. 250°-300°0 is 50-100
and that of the fraction of dry-distilled oil from the soda soap of

. cocoanut~oil 48 6k.7. This fraction.may be considered to consist
of ketones. After purification the carbonyl value of this traction is
9.7, and it oopsists mainly of oloriul.

Carbonyl valuss of some pure ketones can ‘Do oalcnlam u in Table mﬂn}

various fractions of dry-distilled 0il were treated twioe with 1% or-

caustic soda using a reflux and water trep. m redistilled from -
an Eogler-flask and the same fractions were.ob + . The .caxrdonyl vnno
Of these fraotions were deteramined and th :
The results are rocorded i{n Tuble VIIX(B)

The Aifference of oarbonyl value betwoen tncuou m both tho e:-uo ou

end the refined oil was small, and the oontent of: oarbdonyl  compounds

each rraction was caloulated u :ho n. We or the Tn- &1
__pounds boiling within the presor ble a)n!

prnmw: puritioca cation dafore. ‘aliald.
uumnoml.u asro-ehgine oi) from: nunbh’ ‘o118 was ‘deternined
’”m““““,; ’W’““‘”“&"‘:,:'.ém’““m £ plafines with

i on (-

:: nsrbohyl~ocataining s oarbonyl valus.should .

pidered, and uom bo kopﬁ at a unhn in the' nrapiritioation: moiu

grw



;sratty acid ‘soda’ soaps mustibe:: 'treated w‘th caust:lc soda ‘An such a manner: ‘that
the water- rormod by “ths’ ‘condensdation ‘of ‘carbonyl-compounds. is’ removed: from the.
reaction zone,: (See ‘Flgure- 2(B)13.)

. pable T(B)13 - .
Puritying | cO valus | Temyl stirring Settling|Yield of| CO Value
- Agent - | oo 1 (0C) ¢ Tims  |Purified|Purified
s Sample ;. - . (hr ) 1 (br.) 011 |- oir
b y 4 L N b - A%) -
wa¢ | imeomag | 40,0 | o2 | 1 | 20 |62 | 22,3
.2 | NeOR 1% | 40.0. | 65. | 10 T2k 55.3 2746
3 | maomag | s00 J150 | 10 i 2 56,0 | -27.2
b | om0 |- a0.0) 65 -} 10 o2 . 135.20 | 2.1
5 NaOH 10% . . ' : ‘
(aq.s0ln. 40.0 65 10 2, T | The5 30.7 .
15%) :
0.0 T 24 10 l 24 19.0 | 153
Tabdble -JI(B)13
Bo. | Purifying | CO Value | Method of [Yield of | Purified 051 | Nose
- Agent . - {of Sample | Treatment |Purified (CO valus)
: 011(%) |- ]
97| ma0m 28 40.0 Akadi-dist] 67.2 | 16.8
-8 | mo0H 108 | 40.0 | Alkmdi-atst) 71,5 13.4 ot
o
9 %08 2% 0.0 | Vimli-distd 13.4 the
A . twice with . 1st
e Reon ta ‘ R A
sach csse - dist,
CO-value
was 19.9
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Table III(B)13
ALKALI DISTILLATION AFTER TREA’[‘MK\TT WITH ALKAI.I

No. | Purifying | CO Value Treeting surrmg Settling | Yield of | CO Value
‘ . Agent - of Sample T —-{—-Time . Time Purified of
(°¢ (hr) ° (hr) .| oOi1 Purified
, : e T oMY
10 !| NaoE 2% | 40.0 24 o100 90,0 o) a1
11 | NeoH 1% 40.0 2% 5 10 s 1544
! Ca0 10% . R R .
12~ | ‘NaoH 1% | 40.0 150 5. 10 ‘84e5 ) 21.8
' Note: Heat reflux condenser. -
_Table IV(BJ13 :
ALKALI-DISTILIATION AFTER ALKALI~ USING WATER TRAP
%o. | Purifying | CO Value | Treating | Treating ' Settlteg | Xiald of | 0O Valwe | mete
Agent of t-g Tias Time Purified | Perified
Sample (°c Or) ) o(% 1 esx
13 %0H 28 0.0 U0 s 2 7.5 n.6
14 RaoH )%* | 27,6 150 Wineach| -0 st 9.7
cade
ad 5.4
3rd A8
15 b water
3 | 0.0 150 6 ) 1.6 0.6n¢
a0 7%
16 MaOH 1S 16,3 1% (] - D % § &1 | water.
. . 0.0 %
FUTIIR 0 -5 ¢ JN0 W 'S, S S C - T L8 ke 0 1T 1 Nk} mter 1
3 S

®hres tisee with 18 in esed.

i70
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eating ‘Cale. Quentity of Water-
i ?omed Using the Formula
SR 1100%15— ta-v) -
e T ] e ~18.3 . '84.0 009
N 0.8 . "19.3 92.0 0l
20 3 1.0 16,6 84.8 1.0
Nar o 5 1.5 12.9 '93.4 1.2 B
a2 |1 1.6 9k 85.3 1.57
23 T 9 S 9.2 70.5" 1.5
foe | a2 o 8.8 : 1.6
‘Puritﬂ.ns ugcnc- 1§ NaOH '
Treating temp: 150
Initial oarbonyl valus - 33.0
Table VI(B)13
IMFLUENCE OF THE KINDS OF PURIFYING
(original CO value = 45.6)
¥Wo. | Purifying | Cono. | Water Yield | CO Value of
Agent (£) h('om)lcod (%) Purifried 011
25 RaOH 2.0 2.0 93.5 1.1
26 RaOH 1.0 2.0 9%.0 11.8
27 Na0E 0.5 0.5 88.0 24.6
28 NaOH 0.1 0.3 92,0 1.3
.29 X0R Aok 2,0 88.5 18,0
30 | xoB 1.0 1.4 98.1 20.6
31 | Wap00, .} 5.0 10.6
3 ) . ’
32 0 0.7 85 7|
S m 5.0 ]
in
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_Table . VII(B)13 :
_ , cmmn,.cmom “VALUE-:OR pm m'rormsv
. Name. i it Experimental “Boiling |, Melting
et e 0| Formaday Y'Pt("c s omdoc) i
Acetone - T [ temppc0 T R o
‘Methyl ethyl ketone G H54CO.CH3 |~ 80 "= -~ - L "388.8 |
Dlothyl-ketome | (CHs)pCO |- 201 . ) R I T S
| Butyrone . 1 togmp 00 |3 b 2u5.6 |
valemone - - - | (¢!‘39)2'00 R IR A -l K 1974
Carbronone | (osByydpo0 | 227 - o} 15 - 1647
_grentome - - - | (CgH13),00 264 .| 30 = TA R
Peralgone. | (CgHygdc0 | - 5007 ) 22042
Myristone - ;“;(013527)2(0 A N B L 1.:7._\,71.0 e
Palmitone . | (CysH3))2C0 D T T -
Lstegronn (CygH35) 200 ' 17 es 5543
Table YITI(B)13
' CARBONTL VALUE OF VARIOUS mcnoxs
" Sasple | 0-330% | 0-150% | 150-200% 200-250°C | 250-300°0
-?rlﬂ‘.t: °u “l6 33'2 : 3’000 b6-3 é‘.? i
-purified ofl ‘| €.2 - 8.1 | 7.0 5.9 9.7
Pure 1 : )
¢ Ketones " | #80-240 | 240-160 160=1A0 160-150
Aversge of E v
pure alkyl - 350 © 200 150 | . 5
ketones taken . . - S
for a: soale . % e .
*n of oarbonyl values of kstones usm u -mm m(n)13 and
»od within each temperature Iange. o
. Table 1X(B)1)
Seaple 0-150°¢ 150-200°C 20-250°C 2s0-300%¢ |

Quenuity of oougnm 3.2/350-9.% 24.0/2007.08 | 16.3/15020.08 &.7/7506.3%

L1y of $0 coatale- | 8 40/200=). . . 8 «
Quaaiity of ©0 oot 2/350-2.3% 1é/ o5 nnsor:u 9.7/15%02.9%

Y.



K=38CN)=8”

DR 105

CO"VALUE

"'.gmg»:g&

Figure 1(5) 13
EFFECT OF TIME OF REACTIUN ON
CARRONYL VALLE AND RATER FORMED
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EHCLOSUR )33

E ~ REFLUX CONDENSER -

Figure 2qu)2s
APPARATIS FOR PRETREATIENT
OF ALKALI-DISTILLATION

Figure 2(8)13

The dry distilled oil and censtic sode are put in tae
flaah snd heated for seven or oight Mowrs ot 130°C, waile
the atopcoch 1o cloved. Tae water produced is cougnt in
the fabe above tad u"acl‘m‘"lh"iil“rc};ru""““lh"n-“”
sction vessel. Then Acating is stopped and the stepcoch
1 spened 10 tahe el the watler. Hest ‘Il:lp"vi!l egain and
the purified o1l s obtained (n the receiver,

174





