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{ BNCLOSURE "(B)13 ,

T . s . .
1 the.pour pofnt depre ssants

“From théFesuits of st g
7 4 oils, it was-found thet 5

{Por: thp wix-containing  fu

‘gluminiun stearate was most effective.’Fuel oils.contain-
iing,f~Fn® of wax had a-pour-point of *15°C, By adding-a
P hiq tity of aluminium steaiate;-such, as 0.5 %¢

2to this !

; ‘fuel oil,  its pour. point oould:be eas 11y
‘below zero ‘degree Ce e v y

- et ST e

&S the faw material for the manufaoture,of aluminium - . .
:stearatl, saturated fatty aclds whose, ‘carBon atom numbers
. were abpve eighteen were found to be.the best,’ and it was
.recognized.that the longer the carbon chain, the better
|result. ®as obtained; however, the effect of. aluminium
4808Dp8 O “thé pour-point of fuel oil depended mainly upon
jthé composition of the fuel olils.: e

Aluminium atearate was produced on a commeroial soale and
&t was uséd to.some éxtent by some petroleum companies, -
It wasiuged (but not produced) .by-the Navy in the winter.
¥ 1944~Y9%55 The cost of aluminiuf stearate was approxi=
{“mately 1000 yen/ton im 1944. T s

SN WUV B
I.. INTRQDUCTION .

o % .

A.! _ History ’?‘r Project .. A

In Aprid 191.3[ 1t was found that.a wax-ocontaining fuel oll which was.
fluid in the 1:521)10&1 zdne sometimes suddenly.lost it-fluidity.a%.lower
%mera&grgg diiring loading in the 041 -taplk - T e s L e e

i e v D

78 "Sachanen Already has.pointed out, the 'solidification temperature-of
oils varies with the temperature to which the.oils were preheated, and
that the higher the proheating_tempe‘x‘a:ure, the greater the depression
of the solidification point, which, however, rises to its original
value in storage. It was necessary, therefors, to find some means of .

depreasing the pour point permunently to 0°C. The following mathods were
considered: : .

1) Dewaxing

2) Crgcking of wax-contalning fuol oilsa

3} Dilution with low pour point- fuol.oil . —
4} Addition of pour point doprossant ;

Studies wore directod onl)s toward the uso of pour point deprossants, At
firat the usual pour point doprossants woro oxazinod, 0.g. "Santo pour”™,
gnd it was found that thoy were suporior for rofined ludbricating olls bdbut
not effective for heavy fuel olils which contmined tho asphaltio :
substanoo. Conoldering its oolloidal propertios, the deprossion uf pour
.point may be due-to:the prevention of wux oryotal growth and-sonopole )
~goap which wug gropuroc from Xapokacod oil by sulphonation, and, follow-
ing noutrallzation, was tusisd for-its offeot on the pouwr point, IhMw
so0p was fairly effootive and henco it was conoluded that core motallio
soaps, should tv investiguted, As & result, aluniniun’ dtedrate was

found -the deat pour point depressant 1n June, 1943.

B. [) Yo

Fad
*

. . Chem. 2ag. Lieut, Comdr. A. VKA
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Eng. Lieut. Comdr,; 8. K
DETAILED DISCRIP‘I‘ION ‘

. Variation or pour point of- wex-containing ruel <oils _with their pre- i
heeting temperature 1e as, rollows. S :

1y A wax-containing ‘ruel oil was diluted with 10 volumes of. dl-

chlorethane and -ffitered at =21°C.. Wax and dewaxed 6il, thusg ob-
tained, were mixed again in various pronortions and the pou.r pointe
were’ m%asured. ‘See Figure I(B)12 _

As shown in Figure 1(8)12 the vour point of dewaxed oil did not‘ -
‘change with the preheating temperatu.re, but wax-containing 011
changed abnormally.

2. Normal heptane and sweated wax’ were mixed in various oport;ione
and the pour points were measured. As shown in Figure 2(Bﬁ the L
miation of pour point was not obeerve'cl’.

3—~—-The above.mentioned solution of ‘wax and normnl heptane was - mized :
. with several amounbe"or asphalt obtained from Tarakan crude oil by -
_-topping to 3009C at lmm, and the pour points were then measured. As’
 showpn in Figure 2(B)12, the abnormality of pou.r point was obaerved in"
ourves 2 and. 3 of esphnlt end wax—contaming o 1. )

h. Sanga Sanp.a topped heavy oil and, Tarakan crude oll were mixod in,'
various proportions, and to these mixtures prepared "Santopour”.was
added. The results are stown in.Figure 4{B)12. Prepared. "Santopour”
hed some effeot, but it was’ far from excellent. One per cent.of
monopole soap which was prepared from Kapok seed oil by sulphonation,
follgwed by neutralization, was added to the heavy “fuel oil which had
a-19°C, pour point. The pour, point was: lowered to -18°C, but on re-

- peating the pour point teat it rose to 1°C. Prom this 11’. seemed that
its eoffect was considerably changed due to change in cryst.z.l struc-

N ture with heating and coalmg. : R

Ba.. !;‘.tteot of aluminium stearate on pour point. or wax-containing tuol oil
is as follows: e

Tarskan fuel oil which contuined no wax hsd a-pour point of 1359¢,
To this a wax obtained from Sanga Sanga orude oil in South Borneo
and melting at 49°C was addad in various proporuonn and their pour
points determined.

As shown in rieuro 5(B)12, when tho content of the- 5600 WAX was re-
. atrioted to 7% in the case of 49°C wax, to 1ll%, aluminium

astoarate was dinunozu offootive in depressing the pour poiat of -

oil, Aiao. the nlung polnt. of the waux had a. marked orreer. on the
“pour point.

C. Effasoi. of. nmxm,amnu_m the. pour.point of waX-sontaining maL
01l which waa di{luted with lower powr point light oil s rollows:

Tho groporuu of sumple used aro chown in Tadle I(B)12 and Tedle IX(B)12 -
own in Table IIX{B)12 and in ¥ 6(B)12, 1% was odserved that =

ruel 0il having a pour polnt below 0“0 and not nubjoct to cMnce with {r

‘heating was obtainable by blmdmg wlth 30% of lieghat oil and O { of alu~-

miniun stearate., Dy diluting with the lower pour polnﬁ ll.ght ox :
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ax oontont of bhy’

“‘depressant Was

S R rmination of-the nécessary temperatu: 6 $0. dissolve al ,
_stearate completely in fuel oils was arrived at as follows:

FL

dum

‘0.5 grems 'of ‘aluminium stearate was dissolved conipletely, in30 grams -
‘of’a 1ight oil at .80°C. -This solution was mixed with:70 grams of fuel —
:_lgj,;,‘"i.g_e_;q_t;e_t_i_'.;g_,t.‘_jt_he;'-rollpwiqsvmixing..tbmperaturea;qu the pour polnts after
‘prenéatiig at 40°C, As-ghown in’Teble-IV(B}12, mixing -at 0-60°C, the" -

‘pour point rose gradually with repeated pour point test, indioating that
‘the mixing tempsrature should be above 80°C. ] - e

E.o .Preparation of A.Lummium'Ste:ara\te, v i .

. Aluminium soaps-prépared from hydrogenated palmoil, 8oy bean .oil, sardine
041, and.rape-oil were tested. .The results are shown in Table V(B)l2s= Of
thess, aluminium soap of: hydrogenated rape oil was the best.

‘Aluminium stearate was prepared from_hydrogenated 39’?' bean oil by the ors’ -

dinary double decomposition method given 4n Pigwre Bllz.
III. CONCIUSION @ - —=- : T
: . \ g —— . -

L - e . et RN
'The pour poiant Of wax-ocntaining fuel oil oould. be_depressed to a oconaiderable
degree by the limitation of wax oontent to about 15% and by adding a. 1
amount of aluminium stearate. With-this methed, the wax-containing fuel ‘became
usable in the winter season in Japan, but. was utilized only by the oil)opme
panies, inoluding Mitsubishi and-Showa Petroleum 0il Companies. This method-

. was not used by the Navy. -~% . . R : Y

)
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- ENCLOSURE (B 32

PROPERTIES OF SAMPLE .

RE STRICTED!

Proi:ertieq,_

" ‘Heavy fuel oil - -

- Light oil,

“Bpeoific gravity.(a%d) -

o.885k

" 10,8364,

Flashing point (°C) .

78

7% SRS

Pour, poipf.' {*0)

o 21--.

e TAD

Conradson carbon (%)

SRy

N  °(-103‘

Viscosity at 30°C(R-1)

692 o

305

Water content (%) -

0 *-W'.v }

Distillation test. .

BRI TS SRR

\

et e

“I.B.P.(%C)

95 -

110

-5 {Vol %)

o r -——166

180

27~

10 -
20 238 199
., 30 250 220
40 269 220

50

283

228

60 - O

e

232 -

70

332

26

80

29

253

90

323

263
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. w_',I'able II(B )12-a
ANATYSISTO

P EEAVY FURL OIL

.
Jr

KB ".ﬁ%éfion( _'CF’"T' " Yield (weight ﬂ-

3

ﬁo'ur Poinf.( Gyl

f1’§§-"292 S Com

i 2 2-2 7 .............. 2 et
.1 9‘ ‘9/lix‘m-; 37

g wax part’

) ’2‘.‘97/l.m( -

F~__loss N

L . ’,.‘,...

P el Table. 11(3)12-»
. PROPERTIES OF ALUMINIUK &

Free Tatty aoid (%) . i

43,8

Combined fatty acid (%)

' 50.0

b e(R)

9.9:

Free H280} - "

Vater’ contént- M

Na2S0,, o

" B.6!

_|Pure Auminiun stearate (%) ;.-

51.6.

Iron stoarate -

2.2

Woight of-Yooc-{gs)—
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~ 'rable III(B)12
EFFEOT OF ALUMINIUM STEARATE 0N LOWERING Potm pom FOR' HE vy rum. on.

g%'ﬁv ’ aed \ "Pour Point ('c) at. each o
’”’"“gs Proportion or m:ins (wt %) | - preliminary ‘temp.: . |.

: Heavy Fuel ou,.é; —Light;ou.—x_ummm._qo!c )l no%c | 50% |
: L staarate s : N B

’;75- — e e | il |2 | s
- I « BN o T 12 16 T13 |
.80 - 20 oY oA -s Jtoas ] oa]

70 | s | e e | we |sn
7077 [ s | o Y a7 ) | -w
60 - W | e N |1z | &5

60 . 05, || - | -8 | -2

50 | 50 0.5 | =31 . |30 | -32.
0.. ) . 100 :< ‘0 I YN X -1

- Table Ivumz
[ETERMINATION OF THE EFFECT OF MIXING TEMPERATURE GN POUR ponrr
) STABILITY #0R FUELS COMPOUNIED WITH ALUMINIUM STEARTE

- Test Number
1 =2 |3 4 5 6-

uixina 'cemp. (oc)®

20 g 21 [ -3 | -1 | -8~ | -7 -3
haid | -w | |23 |5 | -6 T8
60 -18 ,,:"-l? -7 =15 -l | =10
80 w23 | =23 | e2h-| =23 | =23 | -23
Without G ~ T

fum . ’13 . ————— nam— —— — m—

STt U SRR

'f slapsed s s -
uz P 0 0 o 3 N 'S

" ¥ poor Point (00)

“Prelininary twxperature ia each test was 40 °C.
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"ENCLOSURE (B)1a.

Figure ! (B)12
RELATIONSHIP BETREEN POLR POINT
AND FREMEATING TENPERATURE .. .

1o

50 INEERESCTR LiTd 'I".! WARR e
o NO|DEWAXED OIL} WAX
Jl- 70 130
o 2 80 - 120 -
4011 3 90 - .-|:10 MHHEr
nuniy 4 1100 . 0
CHH G : s
A HO! = N
- 30 o . [ NE
e - uEm N
S 1 =
Ja = x
Trer: A H
20 :::§ ; AT 1 19
._ = “ A
10 8 " N
; ¥ R
X n
) . T id
E 2
- . -
10 T e
. x5
'20 LS { : a
PREHEATING TEMP °C
+ T P
3 I{!ell]]li‘!lll!";glﬁ
10 — ~—20 30 40 80 60 70 80
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ENCLOSURE, (B)12

R
NO | N-HEPTANE-| RER WAX: :
- - 1 |- 100|850 .. F
an 2 [ 100 .| - 30—
un 3| 100 | 20
- a 00 10
any 553
_::3‘:
-ttt O
Tos . - i :
hHE ] ! : ums
SorHe L] u ! =3
-: :I T = 2 1+
31 -‘§ - = ! - 3 H1
T Ak dum
20 : " n y {uuN
1
PREHEATING TEMP. °C
A
-3 1 1]
0 - 1 19
10 2 0 50 60, 70

i Figure 2 (B)1:
~RELATIONSHIP BETWEEN POLR POINT
" AND PREMEATING TENPERATLRE



X:38(N)-6

. ENCLOSURE (B 12

- R + :
*NO IN-HEPTANE | REE. WAX ‘| TARAKAN ASPHALT 7|
- ;| (PARTS) |  (PARTS) | . (PARTS). -
: i.| 100 o o oo
30 2 | 100 30_+ 30
31 100 10 5 - -
4 1100 .10 30
- 5| . 100 [+ 5 .
3_:,‘_“ } 4
apgmanar / 3
-= 7 -
0.
Ca
C e 4 & =
41 D o
4—— o 1
T A
-0+ : : —- ﬂi ~ -
= o2
-20F »
3¢
41
] 1
rianEne > q
30 r3s ¢ = :
g + ++ oH
PREHEATING TEMP *C ;
44 3T T 1133l L3t
- 0 0 ~ 2 = 30 . 40 50 60

Figure 3 (812
RELATIONSHIP RETSEEN POUR POINT
ANT PRENEATING TEMPERATLAE
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