'MONSANTO CHEMICAL COMPANY
. Organic Chemicals Division
e - 8t. Louis Research Department

5 e e % sl ol el s "‘ o e it ‘7,:*&“&’* . oo
R T sﬁf—-w Lo‘uis"‘ Resiearcﬁ Dyeét:f, .Réz‘ér% NO. .1808

FINAL REPORT
ON
ALES SERVICE WORK og FUNCTIONAL FLUIDS
195

Job No. 2-02-750.01-3133

{ May 14, 1957 _: Reported by J.D.

ELLEENE R L 5 LA LN B

|
;
]
o b el & TR 8 o K
v B Eatede T . & CEEEEEE NS

Sulllvan

Ry

STLCOPCB4095223



R. E. Hatton |

. . 'Lun/F.B. Zlenty < file

Duplicate file

Circ. Assoc. and Asst. Res. Dir. - C.C.
J. D, Sullivan

W. B, Hicks

F. H. Langenfeld

Extra

Extra

1 dential information wh

and. C%s L]

A

STLCOPCB4095224



T ey e (v g e R o oate e e o= e e v

“INTRODUCTION

 SUMMARY , 1
REFERENCES , 1
EXPERIMENTAL WORK AND DISCUSSION

A. Reference to Memos . Z )
'_t B. General Fiuld Information 2
1. Pydraul F-9 2
2. Pydraul 150 3
3, Emulsified Pydraul = -
L, Pydraul AC S
5. Skydrol 7000 > T
€. Shelf test on Irus 3.2 7 5 o
. ACKNCWLEDGEMENT 5
I e £ & 0 XA N TR R T . o . A
FE A : s . .

DSW 621195

"3y TIToC CvYT TR YT -FT o0

STLCOPCB4095225



Sky-

drol 7000 is s fire-resistant Ircraft hydraulic fluid and the
Pydrauls are fire-resistant¥industrial fluids. In an effort to
answer customer's queries concerning the 1life and utility of these
fluids under specific operating conditions, samples of used fluids
Wwere evaluated for reuse, system deposits were analyzed and re-
covery techniques were investigated. These activities have been
labeled sales service work and are detalled in this report.

SUMMARY

Service was rendered to six companies on Skydrol 7000 and to
thirty-four companies on the Pydraul series. Additional samples
were dispatched directly to the J.F. Queeny Analytical Laboratory
and the results of these analyses were referred to the Sales
Department for transmission to the individual customers. Such
activities have helped 1in securing Monsanto's present position in
the field and in the promotion of functional flulds.

REFERENCES

(1) Final Report "Hydraulic Flulds and Synthetic Lubricant '
Jot No. 117-2080 by'R. E. Hatton, May 15, 1952. T

. (2) Final Report on Functional Fluids, Job No. 117-2320 by
R. E. Hatton, May 21, 1953,

(3) Final Report, "Functional Fluids - Application Researcn
1952-1954", Job No. 117-2508 by R.E. Hatton, L.W. Bannister,

d.E. Koerner, 0.B. Cecil,ﬁ,Aﬂ 195§ B
26 s
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(4) Final Report, "Functional Fluios - Applicatlon Research
1954-1955", Job No. 2- 02 750.01-2815 by R.E. Hatton, July €, 195¢C.

(5) Final Report "Navy Shipboard Fluid", Job No. 3011, Part I
Novemder 11, 1955 by R.S. Mitchell.

(6) FPinal Report "Sales Service work on Functional Fluids
1954-1955", Job No. 2633 by R.E. Hatton, April 2, 1955.
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tions have been reported in memo form to the Sales Department for
transmittal to the individual customer and the results of these
analyses will not be repeated in this report. The attached table
lists the customers concerned, a reference t© the Monsanto personnel . S
requesting the information and the date of the request. The : D
Research notebook pages, on which the results of the origlnal :
analyses were entered, are also listed for permanent record of ti.e

problem.

B. General Fluid Information

(1) Pydraul F-9 ‘;;

(a) Transition 011 Application

The recent sample of TCP (Tricresyl phosptabc)
recelved Irom the Arkansas Die Casting Company was entirely differe:t
in appearance and compatibllity with transition fluid than tiwe sampte
previously sutmitted from the same source. The recent sample was a
plack single layer fluid containing a substantial amount of finely
dispersed forelgr material. Filtration of the fluid tirough Dicalite™ R
rendered a clear trownish oil having a spepi’ic gravity of 1.l%ok at 3
25°/25°C. Diluting the filtered fluid, 50% by volume, with Arocilor -
1248 gave a 1l1znt brown clear oil naving a specific gravity of 1.299, o
at 25°/25°C. A similar dilution of the unfiltered TCP wlth Aroclor ‘ B
1248 resulted in a slightly +ucbid dark brown fluid completely compat: B
ble after a one-week shelf test. These formulations of Aroclor 1243
and TCP are compatible in Pydraul F-9.

Since the specific gravity specification of

" pydraul ‘P9 ‘1s 1,275 % 1%.295, the reported gravity ofia-50% by volume
mixture of 1.148 TCP and Aroclor 1248 will serve as a convenient .
method of calculating the required amount of transition oill (Aroclor
1243) required for this particular system. .

(b) Effect of Pydraul F-9 on Garlock 660 Gaskets

Immersion tests on samples of Garlock 66U static
gasket material from Clearing Machine Company showed satisfactory
dimensional stablility in Pydraul F-9. Three samples of thls packing
showed no measurable change after being irmersed in Pydraul F-9 at
150°F. for 100 hoggs Shore A hardness of both new and Pydraul F-J v
aged samples was P -

& SPS 9*& E*S 7
(¢) Pydrauls with Nitric Acid, Liquid Oxyge:n or i
iy *Methylene Chloride i i ]
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Pydrauls are foLTCO to be"
compatible with 11qu1d oxygen in respect to "plosive reactions.
Pydrauls are fire- resistant fluids and can S '

3.

By experinent Pydraul F 9 1s compatible
with methylene chloride at room temperature in a 50:50 mixture.

(d) Miscibility of Soluble 011 and Pydraul F-9

Following is a discussion of the miscibility
of soluble o0il and Pydraul F-9,.

A,0. Smith Company of Houston, Texas submitted a
sample of a soluble o0il from Socony-Mobil which was used to lubricate !
bearings of butt welders. This oil was to be used in equipment in
which Pydraul F-9 was proposed as the hydraulic fluid., Leakage of
both flulds and water will be collected through settling pits and if
A possible, the Pydraul F-9 is recovered. The compatibility of the
soluble o0il and 1its interference with Pydraul F-9 separation from
water were studied.

The soluble o0il was found to be miscible with
Pydraul F-9 in 5, 10, and 25% concentrations at about 50°C. Separa-
tion occurred in all cases on cooling to room temperature. -

. Five and ten percent solutions of soluble oil . g
in Pydraul F-9 were prepared an. then shaken with ordinary tap water T
3 in 25, 10, 5, and 1% concentrations. In all cases some foaming was

observed, foaming being less at the lower concentrations. On standing 2 ;
overnight, the 1 and 5% concentrations In water gave clear lower liquid e
layers. It would therefore appear that. dilution of a 5 to 10% solu-

‘tfon ‘of soluble oil'in Pydraul F-9 witha laPgé Afouht of water (10 ° T hage o F
to 100 volumes) would give a separable layer., To “determine 1f the

layer were principally Pydraul F-9, a 5% solution of soluble oil in

Pydraul P-9 was prepared, diluted with 20 volumes of water, shaken

and allowed to stand overnight. The lower lager was separateo Such
treatment reduced the specific gravity, 25/25°C. from 1.285 to 1.267.

At least part of thils reduction could be due to water dissolution in

the Pydraul F-9. s 0§ YR g ¥

]

In view of these experiments, 1t was recommended &éj;%
tnat, 1f such a system as proposed is used, the recovered Pydraul F-9 '
be analyzed before reuse. Only rather dlluteisolutions of soluble oil
. in Pydraul F-9 should be allowed and dllut%o_ wﬁf? arge amounts of t

water is required. Py I B A S ' i
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and the second sample was hela—for
0 samples were exposed to the same.test condi-
- tions in order: to%detdrmine the increase in acidity due to heating
alone. ‘Followings: he results of these experiments. )

- Bt } After 450 hours at 180°F. - The brass sample .
S showed slight signs of stalning, especlally at the 1liquid level line. ) Y
S The corrosion loss was one milligram per 12 sq. cm. exposed area. 2

There was essentially no acidity development due to heating Pydraul

150 for this period in the presence of the brass sample. i {;
. After 1100 hours at 180°F. - Brass sample showed ;
. 8light signs of stalning, especlally at the liquid level line. The 3

corrosion loss was one milligram per 12 sq. cm. exposed area. The

acldity of the Pydraul heated in the presence of the brass sample was

only 0.09 NN, whereas the Pydraul alone had an acidity of 0.22 NN .
- after being heated at 180°F. for 1100 hours. The acldity of the - .
. Pydraul 150 before heating was 0.07 NN. H

Since the corroslon loss was the same after 450
hours and 1100 hours, the loss appears to be initial attack and is not—
considered excessive, The actual lowering of the acidities of
Pydraul type fluids upon prolonged heating in the presence of metals,
especially copper, has been observed before and this phenomenon is
under study at the present time. .

(3) Emulsified Pya.aul £00

A sample of Pydraul 500 taken from a Clear: ng Press
at the East Hartford Works of Pratt and Whitney Aircraft was received
as a complete emulsion. Filtering the entire sample through. Whatman - A
' gmws« x#2 filter paper>failedfto break the emulsion. Following is the : . L
¥~ % analysis of the fluid after filtration through #2 Whatman. X

Spec. Grav, at 25/25°C. 1.2894
Moisture 0.20%
Acidity ) 0.01 NN

Flltering the emulsified fluid through Dicalite 586-38
resulted in a fairly clear yellow fluid having the following physical
properties. -

. : Spec. Grav. at 25/25 C 1.2785 7 .é
'Y By 2 {‘ : i
b S ) 0w U

: The ispecific §rav1ty spec*fications for Py draul 600 are
on 1. 357 to 1 365 2% 5/25 .Cs ‘lthougr riltration through Dicalite .
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Effect of Pydraul AC on Synthane Rotary Compressor
Blades -

g4

= “

A synthane rotary compressor blade was submitted by
the WOrthington Corporation of Harrison, New Jersey to check its
resistance to the action of Pydraul rluids This composition vane,
from the high pressure element of a Fuller air compressor, was ’
essentially unaffected after immersion in Pydraul AC (0S 67) at
150°C. for 30 days.

e

(5) Skydérol 7000

Effect of Skydrol 7000 on Noelting-Faultless Casters

: A Noelting-Faultless Caster, PR 3 x 1-1/4", was
immersed 1ln Skydrol 7000 for ten days. The combination of caster and
Skydrol was held at 40°C. (104°F.) in an electricallly heated thermo-
statlcalily controlled oven. This treatment resulted 1n no change in
physical dimenslons pf the caster, practically no change in physical
appearance, and no significant change in hardness as measured by the
Rockwell Hardness Tester. Based on these data, it can be =said that
soaking the caster in Skydrol 7000 at 40°C. for ten days results in no
significant change in the caster.

(€) Shnelf Test on Irus 902

Long term shelf tests on Irus 932, a water-oil emulsion
r'luid, produced by Shell 011 Company, were conducted to determine the
emulsion stability of the new fluid. Shell's Irus Fluid 902 settled
into a double layer separated by a substantial, interface.. The separa-
- tion-began in one day and at the end o three weeks the top layer was
about 25% of the original volume.
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