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| BNCLOSURE" {B) 15

“Thisiregearoh was-undertaken to ciarify the moll@ifying s, -.
~behavior of ‘bunker fuel ‘dontaining wax, whigh wasiobtained
‘from East: Indies :orude ‘oll,  'The 'purpose-of’the|research ::
“Was “also -toinveatigate the: dgpes for lowering:the pour -
--point; and-to revise. ‘the 'testing method for: pour: point de-
“termination ‘of bunker fueli i s fhoa fon PP

+The ;pour ‘point’ "of ‘bunker-fuel containing vwaxevad’irfers“?i""
‘remarkable depending on"the température at whioh the oil—
" was treated before the. determipation and a meximum pour
point 15 obtained when the oil was™ preheated to. between .
40°C to 60°C, The reason of._this phenomena was acoepted .
- to be the influence of asphalts oontained in the fuel -
“which servea to ohange the orystallizing habits  of the.
waxes, o - S

iy

_Aluminux ‘stearate was chosen as. the dope }or‘ lowaring the
pour. point, and it was found to have a marked effect on--
"bunker fuels having a maximum pour point. below about-159C;
in other words, dontaining less than 3% of waxes in- the .

. Tuel,

‘The pour points of bunker fuels were revissd so as 0 -6x-
press the maxlmum pour point by determining 5 points ac-
cording to the temperature to which the oil had previocusly

been heated quoli es30°C, 400C, 50°Q, 6090, and _»7o°c._~
I.. INTRODUCTION - - S Lo

In war time the source of bunker fuel was displaced from California to East
Indies orude oil, and it was projected to prepare-a low freezing bunker- fuel
by deforming.its paraffin wax using a oracking' lant, since the capacity of
available dewaxing plants was not suffioient to- supply ths bunker fuel.

The topped residus of an East Indies orude, having a pour point of about
40°C, was cracked to lower its pour point using a Dudbbs cracking plant at the
2nd Naval Fuel Depot. From the experiments reported herewith it was definsa
that the maximum pour point of the oracked residus must be below 15°C and the
product, aftar adding 1€.of aluminium stearate, was used as bunker fuel.

1I.- IETAIIED IE )
Ao rimental Method

Several typioal hydroocarbons suoh as n-heptane, cyolohexane, benzene,

ootminmd dead ted Tarakan orude oil wers used as solvents and

. parsffin wax having-a molting-point of 57°C was dissolved in-thez in
varying proportions. rYor eaoh wax-gontaining solution, the relation
between the pour.point of the solution and the texperature at whioh

. %he wax axisanma t from-the - solution by sool was 3asured,
The Orystallizing tezperature was measured by finding the break in the
:.ogiﬁc.gu:; ::n :b: -:guu;: as it n:ogoolod_‘rroa outside of the

] sed. I8 was good- mgresment (detween the pour

polnt and orystallizidg temperatures, ss shown in Table I(B)13 tor the
case of n-heptane ‘solution. :

It was conoluded from thess rosults inu the pour point of the solution -
is not -the solidifying tempersture of the solution dut is that of the
wax deposited from the solution, whioh ocauses tho whols system to soliasty,

e
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In |the above experiments there wa ‘;influenoe of ]temperature history
on’ tlie ‘pour point dp?ermination, but ‘when' the: oils ‘contained 'some-r " :
bituminous matter suchias asphalt,: the:: ; 5 5

~fiue oed by the*tempex;ature history of

'For exemple, the pour Apoint of 3% and Wi olutions of deaspha ted
Tarakan crude is: 219G end 259C, respectively, independent of the. tem-'
perature to wiich the oils had .been heated before ~the determination,
but in the case' of un-deasphalted Taraken orude 01l, the same.solutiony

—v-gave 1the following -pour points acoording to the temperature preheated. .

vPreh'eated Temperature ) 20,90 3000 o h0°C 5600 6(:60~ ; v.7o°c 80°c
I%4fax Solutipn v . 6 19 Qi F=3 =30 -

5%*#&%: Solutien. 26 ..l H ‘IW”,& BB

On Qhef ontrary, 1 the erystallizihg temperatur q,hrr {:he same solutions
were 1nrluenced by the’ prehe(i*ted tqmperat(u\o a& shown :belows. |

, Prehea a Teinperature 3ooc 5 t.ooc ,50°c T gooc 7ooc - 80o¢
}l 8078 09
122

b - :
3%, v&; Solution 21 {5” 21.. 22 T
" 5% Wax: Sol\ution , ,~26 27 26~ 26 27 26 - -

From the above exper:lments it was supposed thnt the pararrin wa.xes 1n
those oils preheated to higher temperatures would be.depositeéd out in
crystallized florn and remain in suspension which_causes the low.-pour
point. On the oontrary. when the oils preheated to comparatively_ lower
temperatures wpre cooled, the paraffin waxes dissolved in the oil would
be deposited out-in oolloidal form and the‘ whole" s%stem will solidiry. -

25 -2, iz
n‘*'__.;.lz»»' 12

i
i

This oonsider&tion is also Justified- by mioroscopio obsermtion or the S
solidiried oils as shown in *ig.- 1{B)13. .

Figure oqposition : Pour Pt. Prohemted at' Fhotographed
. ' ‘f {oc)? {(ec}y - . at %gcyh
A Tu-uknn Crude 011-1-5% wax 12 100 -
B . Tarakan Crude O1l5% Hax 26 3w 15°
c Deaaphaltod Tarnkan Crude 25 100 15
011+5% Wax

2

Theso prohenu <offeots which influence tho pour. pol.nc of bunkor fuols.
remain for a fa rly long w as shown by the tollonlng exporiment.

A bunker fuel having vnx!m pour point of 8°C was )rohnud to 100oC
for one hour and alldwed to stand at rooa temperature of 25 to 309C for
vuguﬁ timo intorvels, and the pour:points wr the ou _wore detorained
as follows: =

12¢
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111, cdxcmsrons

.at room temperature. h

hample 1, Bunker ruel containing about | fog” of wax. - e
R 20 3§:_._

X-38(N)io-

Pour Point Time 61' Standing

-30°c o 1mediat.ely after oooling

,—:gSQG l day
i'-'16"."9 ; 5 .d_ays
/ -1800 1l »days’l
-6°c 38‘days ]

It was- alsombs\arved that wa eliminate the preheating effiect on the 841
it must be cooled: to solidiry and allowed to stgnd ror at least one day

RN

.vmen 0. 5$ ‘of elmninun; atearate was added o some buhker ruels and’ the

effects a3 a pour point depressant -were d'. sted; .the ‘rollcming reaults
nere obtained at difterenL preheating temporatures- }

Preheat temp. (0C) 50— 60. 70 B0

Pour pt. -16 -18 -2l &2 ° «13  ~10 -13

Pour pt.. with 0. 5$ u-qn T g 7715 .. 120 C-10 .
Exa.nple ‘2, Bunker rm oont.ai.ning about 3% of xax. ST

Preheat temp. (°C) 20 : 50_ . 60 70

Pour pt.-without Al-st, - -l 12 : 13 . 6

Pour pt. with 0 5% Al-at. . =20 =19 —11. LT
mample 3, Deasph&lted bunker ruel containing about 3% of wax,

. Preheat temp. (°C) - 20 30 40 50 60. 70
Pour pt. without Al-at. 17 18 19 18 ° 19 17
Pour pt. with 0.5% Al-st., . -7 =5, =4 -5 -5 -6

e ' —

It was conoludéd that’ sluninum steurace has a remarkable effect in lowering
"the pour points of bunker fuels containing less than about wax, whioch cor-
responds to melr having a maximum pour point b.low ubout 15%¢C.

x50 x50

Figure 118113
LICROSCOPIC ODSERVATIONS OF SOLIDIFIED Olu.
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eHCLOSURE [B)13°

'I’able I(B)lB (S
POUR POINTS AND CRYSTAILLIZING TEMPERATURES
~ . OF SOLUTIONS OF WAI IN N-HEPI'ANE

Pou(r Poing ol i'cz'-ystgl(%é)z’ing-"remp.

n-Heptaiie Only . | - below.-600 - S . _ -t

5 T 1440 R
0 .- ’ . 23550 - |- ’: “23.1 . R
20 280 | ——--29,-i—]
30 o 32,0 ) . 3.1
o 3505 - 5o
70 =, . 45.0
90 53.0 R 54,2
P 100. — s1.0 |- & --ss.8

)
T

.+ Wax
" Solutionv
< %
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