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‘sv

The authors studied’ the soya een - phosphatides’ as 1ubri-
icant! additives, eSpeoially the;relation:between the' . .
oiliness. and:stability improving-ability and the  purity
‘and’. ohemioal oonstituents or lecithin and cephalin.

“The’ res\llts were as rollaws-

-"1. 'I'he soya baan phoaphatides were ‘effective as |
oiliness -agents for ‘lubricants ‘and the higher their
acid values, the better the oiliness characteristics,

2.  The soya bean phosphatides ‘were erreotive as
antioxidants. . .

J
3. No remarkable ditrerence was round between lecithin -
‘and cephalin (from soya beans) as lubricent additives.

I.: INTRODUCTION

it had already bean reportca in” tho ntamture that tne phosphatides hed some
effect on the oxidation of animal und vegetable bodies.”* Another reference™*
showed that the piston ring.sticking in aero- engines was inhibited by addition
of 0.2% of phosphatides to the lubricant.. The authors also recognized the.
effectiveness. of phosphatides on the aireraft engine lubricant,***but the -
raw material had very complex chemical nature and it was t:hought necessary to
study the relation between effectiveness and purity, and therefore, researches
were carried on from 1943 to 194L4.

At}

II. DETAILED DESCRIPTION

A. Charsoteristios of Raw Phosphatides and Their Purification

1. Raw Phoa%gtidaa. The charactéristios of raw phosphatides are
given able I(B)29.

2. Separation of Lecithin and Cephalin

a, Se%tion of %cohol and acetone. The phosphatide prepared
at O. . was tronted with aloohol and acotone
as follows on tho noxt page.

B, Results

1, Soya Bean Phosphatides as the Oiliness ontn. 1% of Takeda
phoasphiatide wus added to soveral olla an spoed kinetic oo~
offioients of friction woere moasured using t.bo Dooley nachine, (polnc
ocontaot, stesl on steol). It waus found that theseo phoophatiden were

.yory. 5ood oilineas agents. {3se Table. II(B)29.

2, 7The Nelation Detwoen the purity of the Pboaphnudeu and Their

- KBLITEY 88 UlIness kgehta, Studyifg the relation Golween the

ity of the phoaphatideos and their adllity as oflinecas sgenta, it
was found that the purer phosphatides were the poorer oilinens apgenta,
The rosulta are given in Table m(n)29.

R T L A P R T Y X o v il
*y, 3. Patent 2 166 286: 2,211,163 2,212,020,
*2+30r, 'No. 085. fne.’'D-2)
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lextraotion with, aloohol’at’ 3o°c I

U =
residue A
|

‘extraction with alcohol at so°c—| [extraction with aiobholl_'atfloocl

residue extruot v_‘x-ea‘iduo S extraot L ',

[oxtruetion with acetone at 30°cl lextracuon with aocetone at 30°c|

Tesiduo ract reai us extraot

(oapha.n,n) (20 2) (fatty oil (lnoit.hin) (10.2) (tatty ou and
and others)- - others)

The percent content or amino n1trugen was as rollowa-',

Raw ?hosphatide ) ‘l_’.7l~?
Lecithin . c30 .01
‘Cephelin - Y92

The separation was ungatistaotdry. 7?

b, Purification by cadmium chloride. Comparatively pure lecithin
was obtained Irom &e T;EosEEnEIKe prerared at MNanchurien Soya
Bean Co. Ltad, by cedmium chloride as follows: .

rew phosphatide alookol . osdatun chloride

{ezino I (100} ' {600) ]
sitrogen - .
047

precipitate

chtmﬂon with ouar]

] i
residue . extrect

[ereatizg with alocbolio amscata]

extraot

(rireation viw evner]
‘Erirestios with mwn}

Tesltain
':3) (ouuu ct saise mitregwniO.6) .
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' Y0
‘.addiEIon Jof Hosphatides, ‘when using the: British‘Air Minstry oxidaticn
‘4 -;able IV(B)29 .

b 'rhe R ation Between. the Puritx 01‘ the Phos%atides a.nd Their .
K alue. as oxidants. was Tounl € purer the phospha-
tides the greater the stability improving ability. The,results-are
- glyen: :Ln the Table V(B)29.. . '

5. Errects of Combination - ot Phos atides with Tricres l Phosphate.
FPhosphorous compounds such. &8 Er{ﬁeny! phosphite, tr ipﬁenyI pﬁosﬁ?ate
‘tricresyl phosphate,etc, are effective as antioxidants of lubricants.
Generally speaking,-the phosphites are better entioxidants than
phosphates, but the former ere unsteble to water, so we thought that
the combination of phosphates. a&nd phosphatides. might be -a good anti-
oxidant. This attempt was successful in the case of mineral .0il base,
.but 1t fa.iled when the ‘base oil was made Bynthetically from pararfine
W&xo

6. Dirrerenoe ot.the’ Erfeota Between Lecithin and Ce hnlin.t, Two
‘ sampIes "o phosphatlides were prepared by ihe authors, one lecithin
" rich, another cephalin rich, and.the differsnce of the effects between
the two was investigated bnt no remarkable difference was found as
shown in the Table VII(B)29. Cephalin was only slightly soludble in
the oils 03 7"8 used its saturated solution. -- mixing at a tempera-~
c=70

ture of 3 . However separation did not occur at low tempera- .
ture.

Iv. CONCIUSION

A. The soya bean phgnghatides were effective as oiliness agents and which
nay be attridbuted mainly to tho free acids (organic) present.

B. The soya bean phosphatides woero good antioxidants for lubricents, and
the in-purification produced improved results,

C. 'Ihero was no mrke,d difference botween the effooctiveness of leoithin
and cephalin as oiliness agonts and antioxidants for lubricants.
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ENCLOSURE - (B) 26

St Pable I(B)29
CHARACTERIS’I‘ICS ‘OF  RAY/ PHOSPHATIDES

Nemes or samples L “|Aedd ther(%) ‘N(%)“" “pld). N:Bl.'.i g
LEao o S| Value, o JEAVEGIRS UNE AT SR
‘The phosphatide prepared at | - R ] CERETAEON IR I
Xanchurian Soya Bean Co. Ltd. 77.3 1455 1 0452 "1 1,28 10,91
 (Purity; 40%)- - . : ~ T T
_ Mtanchurian (Purity, 508) . | 55.0 | 11.55 - | o.o4 | 156|134
{ -Menchurian (Purity, 60%) 23.3 | 6.66° " 1.00:1 1,76 1,25 °

The phosphatide prepared at
Honen-seiyu Co. ILtd.

(Semple’c.) " - | 81.4 | 15,20 | 0.82 |2.23)0.82

Honen-seiyu (Sample E.) 127.8 8.76 | 1.04 | 2.48]0.93.
Eonen-seiyu(sample EA.) | 5.9 | 7.2% i| 1.30 [2.82]1.00
The phosphatide prepared at o : NN P

Takgdasggemioalpgo. rta., | 53.9 - 8.06 1,04 | 2,81 | 0.83"

‘The phosphatide prepared at
"'okgo Institute of Industrisl} 22.5
Research ’

Table 11(8)29
hl]u'E'l'IC COEFFICIENTS OF FRICTION BY LODIFIZD
DEELYY ILCHINE

liames of Kinetio coet. of Kinetic ooef. of
friociton of frioction of oapbnudo
banse olls bases oil. cospoundod o

50° |150% {250%-{- 50% | 150%¢-{250°c——
lLoro eangine oll T80 0,012 [0.085 {0,095 0.006 ] 0.063 |0.068
“Aero engine ofl 7120 | 0.010 |0.057 {0.105 0.006 | 0,048 ]0.061
“Turbine ol 10,010 ] 0,098 10,1161 ¢.008 10,090 [o.086 ]
Cozpressor ofil 0.01) 10,080 10.095 | 0.008 | 0,055 {0,080
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Base,-.oilr‘-\'-A_ero- ey e
-engine; oll - --Base 0il:.
L IR0 i “Turblne oll
¢ | 9% Phos— f=— o o
oy phatides' i .:].150°C.. |- 2507C..]. 50°C | 150°¢C 250 C
", Base o0il only ““|'os010 | 03057 ‘| 0.130 | 0,010 | 0.098 | 0.116
“Bage oiX+1g o | o b b
.-phosphatide of 7743..]0.008 | 0.051 0,068 | 0,008 0.071 0.072
purity LO% s ] ) -
e 55 55,0 0,009 | 0.045 | 0,047.]0.020 | 0.088 0,083
v '60% 1 | .23.0. {0,009 |o0.049 |0.051 [0.013 |.0.083 | 0.080
- i 'l‘able IV(B)29 .
m OF “BRITISH AIR MINISTRY OXIDATION: -TEST
) . .Base oils. 1%-of
: . ) * Base oils only .Takeda phosphatide
- Names of | "} -
Base oils ’ carbdon Carbon
. Viscosity| residue Viscosity]| residue
ratio . lafter test ratio |arfter test-
. (%) . (%)
Turbine oil 3.86 | 245 2.77 2.33
Aeroengine oil J80-.) - 1,50 1,72 1.29 1.27
leroengine oil F120 1,54 2.23 1.32 2.30
. Cozpressor oil 2,68 |. 2.82 T4 2,27
Syunthotic aeroongine
oil £120 2.90 1.64 2,07 1.46

Tabdble V(B)29

RESULTS OF ERITISH AIR MIRISTRY OXIDATION TEST

British Alr mum
- Oxidation test
Homas of oils Aold Values "
- - of Phosphatides Visoooity [Cardon residue
i ratio in
thsrocneine o1 020 8 ... b o deSke .} 2423 .
17 of -
Phosphatide Purity 77.) 1.35 . 1.6%
b 854 55.0 1.28 1,64
b "~ 60/ 2).,0 .25 1.68
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B Ta‘ble YI(B)29
RESULTS OF BRITISH ATR MINISTRY onm'rmN -ms'.rs

‘ wh -‘Garbon’
AName of oils ) viscosity A residue
. I ] - - ratio’ S| afger test (
Aeroengine oil #120 - 7 1435 0 .| =a007
heroengine 1% of tricresyl phbsphate - 1.30 - . T1.81°
Avroengine 0 54 of trioresyl phosphate | - 1 . ofoo T
. . 0,5 Takeda phosphatide . 1423 e 1e67 ..
Synthetic aeroengine oil #120 from: : S
pararrine wax o " 2490 . 1.46 -
" 1¢ of tricresyl phoaphate ol 2033 T .6
0.5% of . tricresyl phosphate . o S o
0.5% of Takeda phosphatide I -2 - g B N

Table VII{B)29
RESUITS OF BRITISH ATR MINTSTRY OXIDATION TLSTS /ND
KINETIC COEFFICIERTS OF FRICTION

British Air kinstry | Kinetio .
- Oxid, test, coef, of
Names of ofls —{ friction
: Yis. | Cardon at room
ratio | residue (%) teop.
Aoroongine oil J&o . .47 1.53 9.087 '
1% of lecithin 1.23 1.14 0.079
0. 5” of cophalin 1.34 1.15 ‘9'-\956"_“_
Asioengine oi) #120 1.35 2.0 ., 0,083
1$ of leoithin C .25k} 0,075
0.56% of cophalin 1,25 | 152 | 0.075
Synthotic aeroengine oil #120 2.92 184 2.082
i 7or leedthin T ST XS St 14+ §
0,224 of ocepbalin . . 0.073
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