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11.

'rurbine 0117 obtained” n- Oh rude o1l oontainﬂ about
5% wax and has pour points ranging trom (+)5 to- 15 G,

ap 'depresu pour poinf.s ,below o°c without dswaxing the use-
of :"Paraflow,” the best-known commercial pour poimt . °
depressant, -was-trle ed.-=¥hen added to_the oil in small
quantities such as: 0.1 to 0.5%, these compounds effec- -
‘tively depressed -the pour point without unfavorable effect
‘on other properties of oil." The® synthesis of "Paraflow"
was studied ‘and a most effective product was obtained by .
condensing haphthalene and chlorinated wax at 50-100°C ~
in the presence of.5% of anhydrous aluminum chloride. for
3 hours. It was found necessary to .control the reaction
by the addition of small quantities of water. The need

- for water was accidentally discavered, and was not men-
tioned in the U.S..Patent on "Paraflow.”

mmonucnon

CAY Historz or Projec

Some of the turblne 011: used by the Japanese Navy in 1941 were prepared
from Oha orude oil. 'Oha orude 0il had been thought to be a naphthenic -
base orude, dbut it sometimes contained a small asount of wax, and the
turdbine oils prepared from it had high pour points. To conform Eo the
specifications for turbine o0il, the pour point had to be below 0°C. The
oapacities of the dewaxing plants in Japanese resfinsries were too omall
to dewax turbine- oil, sinoe dewaxing plants were used principally ror

the preparauon of aero epgine oil. :

Suida, H. ud Pb11, B. (U.S.A. Text book) pointed out that the use of
*Paraflow”. in transformer Or turbine oils had been found undesirable,

dus to iIts unfavorable effect on oxidation stability. The authors testea
*Paraflow™ imported from America and found it very effective as a pour
point depreamt. and not dolotorious in regard to oxidation stability.

Studies were ocarried out as to the optimum conditions for preparing the
same coapound as "Paraflow®™ froa chlorinated wax and mphf.nalono. These
studies began in June, 1943, and utiaraoccry rosults wero odtained in
mroh, 1944.

B. opne]l Work roje

Chea. Eag. Lt. Comdr. A. WAEAKA
.Chea. Eng. Lt. Coodr. 8. HARA

nmw&mgs
Ae AD cu:nna showing :no steps io the proparation of turbdbine oll frow
Oba topped crude ofl is shown ia Figure 1{B)35. The properties of the

turbine:oil-ore: - given-below, - The propsrties of its fractions are given
in Tadle X(B)1S.
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Denﬂit ‘d%,)oa-o..c« e
Flauh Point( )o-cno
VLnoonity(R l. oeo.)

(S Uns )..-..100 ‘ Zl.Ef
10 0.'.--0 d
v.lllllllllll.ltlli‘ltll'tll.!oll wGvY
Pour ?oint( 0)...................-10
Conradson's Oarbon Residus(¥)is.. . 0. 1
Stubility Toat........-.-........Qood :
Domulﬂibilityolooltbcn--lcouoolon 54 -\
Remnin Watuyr in 011(“);.-0-...---' h 82
AocLd. VolUOesseessanssassssscassas 0,06
Volatility(ﬂ).....-.-..--o......- 0-58
.Aniline Pointbeecesssesenscacvense
UorrODion...-....-..-............Obod

This oil wasn dowuxed by diluting with riva volumoy of dichlorethane at
( )15 C, and a-yleld of 95% of dewaxed oil wus obtainod. Its. pour point

ia 0, and the giold of wax having a melcing point of 39°0 was-3%,
u lhown in 'x‘ublo 11(B)35.

B. kmms.g_sr_&mm_"\

The properties of the 1nporr.od "Pnrnrlow." unod in thono exporiments,
ars tnbulnud. below,

epuoiﬂo Oravity (A )qpscecscscscesis 048900
Index of Refrac na%n%§).........-o-. 1.4985
Bpooifio Rot;( ).00..0.000!.01".0!‘ 0.3296
aailine Pt.( 0)-.-..-.................112
Moleoulax w.iqhboooooooooAnons.a..c-tc9 L
nmnt % [T SRR RRNNEN NN RE EEN RN 5 77
Analysis ;“ eseceseesesesssssnsosscsse 12442
uol.oul.r ........'.".‘...'.“ c69u119°
A0dd VBlUG.eesescasscnvscscossenssssee 0.05
Saponifioation Valu®ecesecscssccencane 0.26
Iodine v‘lu.nn.uoooooooo.-‘-ogo-oooccc b0
Vlloolt‘r(ﬂ.U.B )00-00011 Feooos 2
sev e

Vlloolity IndeXeeesssesecsepses 3
Coaradson's Oarbon Residue(f).. ses _Le20
Pour PYoint( 9) Iz sae

Flash Point( i uoto; ncaooo

sae

Volatilit, (13 Jesssesssese Q.047

Ucabilityll?s 0'15 REB)icsecscssaasens

Oxtdltion Teot...Vi80084ity RatiCeeceqs 1.88
Conredson's OArbon(®) bl -

Oolor..............................-..Oroonllh Red ...

The results of yasums Si33illation ars shown in Table. 1V ?;” 3 "Paras
flow® was dewaxed with five volumes of dishlorethens at 20°0, and it

was found that only the waxy ocoapound was effeotive in depressing the
pour point of turbine on. as shown ia Teble IXI(BDIS. Frossios

0. Tests of "Parafiow® i Turbigs Qiis
"Farafiow” wes tested 1o the laboratory at the Yirst Naval Fusl Depot and
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fesults re givenin Table V(B)35.

5" shown .on Table’ IV(B)35;.

JAturbine‘oll: (Pour.:smint" 8%0) ‘and-bhe same oil blended with 0,1% "Para-
‘flow" - (Poi doinvﬁ(’i 10“051:\79::@:‘_atorqd,and:ehemltutiunn{ kept-at 0°C
-and: in_theiy properties were determined. . The results are tabula-
ted -in Table VI(B)35 and show that the pour point.-o “oll
,g,leudod with "Paraflow" was not changed whilu. in storage -at low tompera-
ures. . T e B

L, . Sypthesins of "Parafiow"
Reforring to U:8. Patent 1;815 022, it was attempted to syntheoizo a
pour point depressant simi nr]éo "f’arntlow.". The. properties of swoeated

‘wax-are shown bolow.

'00101‘.-vooop:-ov-,-nocn_ooo..--c.-on-cWhitO
Pour Point( g)otovonuli--o-.nouo- 56
Conradson oﬁrbong’)chcvc-vooatlanc' 0.09
VMOOILW(S.U.B. -.--21993-...6-.’ B4 .
Elementary Analysis, .0 ?-;........ 84.88

Hs vervaeee L e76
“.In‘uﬁl.ou“.‘w.&ghﬂy0000-.-1!0- 6
Moleoular FOrmUlBeecsosessvossosse 66
‘Distillation Test' (at Sma) .mp...zég

es e
20%..4230
30%. 04236
L0k, 00239
i
70%. ¢ 4269
80%. 40255
90%. 44259
98%. 44290

Ihis wax was chlorinated to diocalor guutin'by ohiorlno gas at 80°C.
The results ars given in Figurs 3(B))5.

A pour point depressant was preparsd froa this diohlor affin and
toal ae}3s

naph .?. by following procedure: (see Yigure ). Diohlor
paracein (300 ) and naphthalens (150 grans) wure placed in a three-

necked glass t!‘ ask and heated to 50°C,

ALLOT bOth were dismolved o etely, five grams of aluminum ohloride
were-added slowly.—After 5-20.minutes.a.v ouR. reaction took place,.
the reaotion gas ¢ up to the neoks, on thres grans of water
were added to ooatrol the resation., Over a poriod-of abdout 60 ainutes,
16 grams of sluainum ohiorids were added., Arftsr maintaining a tempera-
ture of 50°0 ror 90 minutes, the reaotion temporature was ‘raised to 100°C
abd - maintained for 110 alnutss.

After settling, the sludge was se ted and 3JOL grams of the ocohdensa-
tion produat wers obtained. Yor hiorination, nine grans of active
%vm added to the sondensation product which was then coversd with
OAY dioxide gas, and heated to 230°C for two hours. In this process
-grems of usresaoted aaphthalens were distillied off. The &gtouuot was
then cooled o 150°0, A gas oi1l (1000 grans) were added for the sxtric-

E1 ]|
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tion of the p;-oduct, and tho clay 'was riltared orr,. -

After recovering the gaa oi]. whioh had been ndded, the lighter frastion
boiling *up- to. 240 °C - was. distilled ott in. a: vacuum or me He.

By adding 0.5% of this produot t.o tho t.urbine ol1. having a (* )10°C pour -
point, the pour voint was lowered to (-)18°C. 'The properties of ‘the - ..
- product ‘are shown in Table VII(B)35. ' The. synthetio produot was. dewand.
and only- the waxy subatanoe was rouid effective,.: |

E§ Addition of Water in the Smtheais of the Pour Point Depresaant

The proceduro was repeated according to the patent description, but-
successful results were not obtained. To determine the extent of -reac-
tion, the quantity of HClL gas: :evolved in the condensation of dichlor
-paraffin with naphthnlm was uasurod by absorption in water,

In these acudies. .ooidcatdly some water flowed back, and a amnll quan-
tity of ‘water was - int’.romod into the reaction flask. .

A desirable prodnot m tberoby obtained. Then the role of water ia. the
oond:u:tion rmu.c- o -tudiod, and tho rollawing roaults were ’
obtained. Sy . .

When" }00 grans. or uuhlor pu-lrrin, 150 grm or nnphthaltme, and 21
grams of aluminum chlorids.were used in the condensation reaction, the
quantity of woter. was varied.from one gram to six grams. The ocondensa-
tion product was tested by .adding.0.5% of it to a turbine ou baving a
pour point of (’)10'3. hl results are shown delow.

MLM Pour Point (°C) -

1
-6
~20
~18

Filtration was imposuidble.

CWVEWN .

Thus, the presance of uur was neocessary for the lyntbnia of the pour
point depressant, and the addition of water affoots the concentratioa of
hydrogen chlorids pressnt.

Y. The B Point Depressant s008ity lLudrioa
s .

The effect of this pour poi.n: depressant on.high visoosity lubrioating -
0118 wud tosted.

As sbown in Table VII(B))S, it wao also otrontin in; uuc oils.

LA 54°C melting point wax nn nixed in various proportions to a turbine
oil hav & pour point of -)10'0, nd m pour polnu or m ou were

detoraine
The results ere nnn in Figure 5(B)35 and show that & small smount of.
wax sarkedlv raloed the pour pol.n. The effect of the pour point eomo- .

*
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results a.re shown 1n Fisure 6(B)35.

8" 5 'also: 6 results are given in Figure 8(3)35.

) qnd l.6‘c meltins poinf. ‘wuxes were added to turbine. oil,’ fuel:
“01Y,,"or normal heépteane; ‘respectively, ‘and their pour points:are shown in
‘Figure 8(B)35." From these results it was observed that the lower the
‘viscosity of -the oil or the ‘lower: the" melting point of wax contained, the.
greator the allowable peroentage of wax:for 'a: given pour point.

H "'I'est Prooedures Used

Sf.abilitz. When no black sludge 1s formed after heating
20 grams of a saxnple of on at 170°C for 15 hours.

2, Demulsibilitx. A sample of oil- (200c) is emulsified by means
of inducing water vapor until the total volume reaches LOcc, and
then settled at 95°C, - Demulsibility is calculated from the rate of
separation of oil using the'rollowing equation.

Denmlaibuity- occ_of oil safarated x 5
t utes .

3., - Volatility. Percentage of losa in weight of 6500 of oil after
heating at. 155’:0 for six hours.

:. ‘ COrroaion. A.S.{r.l&.\ copper strip corrosion test for three
ours. . - :

III. CONCLUSIONS -

It was found that pour point depressant could be propared which aifferod in .
physical properties from the imported "Paraflow™ but was effective in dopress-
ing the pour points of oils.

It was prepared on an industrisl scale and aotually used.
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(3)35

Voiume Distillation “ipg
® |- (°0/lam . gin
o-l0 | 2290 | 302366 [ 09091 ] 7
1020 198|378 | 0.9272 1 109.87 | 385 iz =9
?-_o;ao VIR ~392 0.9205 | 156.1 1::1»12 "'16-0 -2
30440 ~221 ~1,05 0.9227 | 239.3 | 4h.6 | 27.5
,0w-50 231 o116 - | o.9230 | 363.1 ] we.9 135 | 7
50460 * w2L1 429 | .0:9277 | 560.8 |- 54.5. ) -7.0 |10
16070 w250 ~438: .0 ]..0.9350 906.7 | .63.3 | 0.3 |1
bougo | 261 - ob55 | .0.9331 [ 1222.9 | t72.37| 9 |14
80490 9278 78 0.9273 | 1620.3 | 82,9 | 16.7 [19-
0100 . ~302 ~508 0.9308 | - 2355.7 | "202.0 |- 26.3 20
Table I1(8)35 .
THE DEWAXING OF. THE TURBINE OIL ,
Nexme !%;1)4 Dox(;ﬁg -Pou:i'.lét):int' V‘:ggi{," (sé¥6§i) vx;::any Anfline
: ex |Point (°C)
Dewaxoed |-~ - ) -
Turvine | 95 0.9325 -i8 467.2 50.8 | -9.9 72
Wax - +39 - - - -
Loss , - - - - - -
Tuble III(BUﬁ
DIVAYING OF IMPORTED * "
s i "i;i" Y“’;‘x‘“‘ 'MIWM oI O-ijﬁ"m
Downzod 011 3n -6 10 10 s K
Saxy Compound | - 63.% 2 20 | -5 -2 18
OV Y - : -
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Table” IV(B)35.
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ETBENYS

L Yleld -
wt. %)

[ DU

s HAppearanoe :
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. * with orystal )
: 16.5 : Orangeyellow, li.qnid
17.2 -

. Orangeyeuow. liquid

48 | '-Orangeyenaw. 1fquid’

48.2

Denao groen, liquid ™

(See peges 386 and 387 for Table V(B)35.)

i Table VI(B)3S
STORADE TEST OF TURBINE OILS

Turbine 011 Without Addition Turbine 011 With Addition of
. Of"Para 0,1% "Paraflow"”
Viscoality . Pour Point | Viscosity [Pour | Pour Polnt
Time Elapsed | (Redwood = |[Point'| Preheated |{(Redwood Point | Prehoated
{hours) No.2) (09C)}{(°C) | to 50°C - | No.2){0°C)|(°C) | to 50°C
1357.8_ |+.8 412 005 | -20|: -7
: : . 1590.9 +12 995 .8 -19 -10
SRS U7 JERUe B VST S0 S B - Q88,0 o f o fe e T
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