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INTRODUCTION

Pydraul 540B 18 a low cost fire resistant hydraulic fluild which
does not contain chlorinated biphenyl. This blend was developed
to replace Pydraul S40A.

SYNOPSIS OF PROCESS

P{draul 540B 1s prepared by blending Aroclor 5432, Santicizer
140, tributyl phosphate, Santicizer T7ll, petroleum oll and addi-
tives. The finished product is then filtered to remove any stray
debris from raw materlals or blending, and transferred to con-
tainers or storage.

FLOW_ SHEET

Aroclor 5432 3 St

Santicizer 140

Tributyl Phosphatg,gwg«,

Santiclzer 711
Mobil 750 Stock

Jeffox QOL-2700

Additives

4 7

BLEND TANK

:

POLISHING FILTER

|

TO STORAGE, CANS, OR DRUMS
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RAW MATERIAL REQUIREMENTS -
Basis, 100 lbs. of product

Raw Material Wt., lbs,

45051 Mobil 750 Stock 26.0
86840 Santicizer 711 7.2
80781 Tributyl Phosphate 1.6
83621 Aroclor 5432 42.0
48073 Jefferson Jeffox OL-2700 3.0
46310 . Pparaplex G-62 or 0.3
10575 Admex 710 :
51351 Santolube T70-A 0.3
60015 Tolyltriazole 0.1
31100 DC-200, 350 cs. Fluid 0.003
20640 DuPont 01l Blue A Dye 0.003
80151 Santicizer 140 19.5

PROCESS IN DETAIL

The blending operation may be carried out in any suitable metal
or glass lined vessel, The materials are not corrosive and

carbon steel equipment 1s suitable. An agitator should be pro-
vided. ' -

Due to the great difference in solubilitiles of the various
ingredients, the order of addition of materials 1s important.

If the suggested blending order is not followed, product cloudi-
ness may result.

To the clean, dry vessel charge the Mobil 750 Stock, tributyl
phosphate, Santicizer 711, 5432 and Jeffox OL-2700. Warm to
125-150°F. (50-65°C.) and stir for a minimum of 1/2 hour.

Aroclor 5432 18 a resinous, sticky solid at room tergperature.°
It may be handled easily if it is heated to 1%0-180 F. (65-82°C.).
At 150°F. viscosity 1s 100-400 c¢s. and at 180°, 40-100 cs.

If convenient, the Santolube TO-A, Paraplex G-62 (or Admex 710),
tolyltriazole, DC 200 fluid and dye may be added to the blending
tank with the initial charge. The tolyltriazole and dye require
15-30 minutes to dissolve completely. :

After the blend has been mixed for at least 30 minutes at
125-150°F. (50-65°C.), add the Santicizer 140 and blend another
15-30 minutes at the same temperature,

DSW 620368
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The batch 18 then circulated through a polishing filter,
Samples are -taken as required for analytical purposes., The
batch may be held for possible viscosity adjustment or be sent
to storage. After blending i1s complete, 1t is recommended that
the temperature be reduced to 80-129°F. (26-49°C.,). Prolonged
exposure at higher temperatures may cause some product quality
deterioration.

DISCUSSION OF IMPORTANT VARIABLES

The most important specification property of Pydraul 540B is
viscosity. Adjustments in the blend should be made to keep the
100°F. viscosity within the required specification range.

If the 100°F. viscosity 1is low, add Aroclor 5432, One pound of
5432 per 100 pounds of blend will increase the viscosity about
1.9 centistokes,

If the 100°F, viscosity is high, add Santicizer 140, One pound
of Santicizer 140 per 100 pounds of blend will decrease the
viscosity about 3.1 centistokes.

The quantity of dye added should be carefully measured on a
suitable small balance or scale. This is important to insure
uniform color from batch to batch, : R

Another caution mentioned in the previous section concerned
prolonged heating. It 1s suggested that maximum temperatures
of 125-150°F. be limited to 2 or 3 hours. Also, manner of
heating the batch should control film temperatures so there are
no significant hot spots., Prolonged heating may cause gradual
darkening of the product as well as graduval incresse in acldity
due to decomposition of the CDP.

MATERIAL SPECIFICATIONS

Raw Materials

Refer to raw material specification sheets included in
the Appendix,

Finished Pydraul 5S40B

Typlcal analyses and suggested specification limits
follow:

DSW 620369
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Tentative Typical

- Property : Specification Value JFQ Method

Appearance Clear to slightly 16 -B
hazy green- liquid

Viscosity, cs. 126-A

at 100°F. 111-118 113.0

at 210°F, T7.7-8.4 8.03
Acldity,

mg. KOH/gm. 0.30 max. 0.24 80 -B
Specific Gravity

25/25°C. 1.115-1.135 1.125 116-A
Moisture, KF .15 max. .05 78-B
Pour Point v '

(each 10th lot) +15°F. max. +10°F, 100-A

ANALYTICAL METHODS

No new or special analytical procedures are required for this
product. A cross reference table appears in the Appendix list-
ing standard analytical procedures used at J., F. Queeny Plant,
W. G. Krummrich Plant, and at the Anniston Plant. These pro-
cedures are currently used on similar products. ’

TOXICITY AND HAZARDS

No unusual toxicity or hazards are expected with the raw ma-
terials or finished blend. The process is a simple blending

procedure and no hazardous reactions should occur between the
various components.

Animal testing indicates that the components used in this blend
have a very low order of acute and oral toxicity.

(Note: Current specific toxicity information 1is being obtained
from the Medical Department on these materials and 1t 1s sug-
gested these be included in the Appendix of this report.)

General precautions include the following:

1. Goggles should be worn where splashing or spillage may
occur,

2. Any material in contact with the skin should be removed by
washing with socap and water.

3. Prolonged or repeated exposure to the skin may cause irri-
tatlion due to removal of skin oils with resulting dryness
and chapping.

DSW 620370

STLCOPCB4094397



-5 -

4, Matérial may be irritating to sensitive skin areas and- eyes.
In case of contact with eye tissue, flush copiously with
water and then get medical attention.

5. In case of internal ingestion get immediate medical atten-
tion.

6. Avolid inhaling volation material or mists,
POLLUTION CONTROL

No waste by-products are generated by this process, Used fil-
tering materlal, flushings from the system during cleaning, as
well as any spoiled product should be dlsposed of as dictated
- by local regulations.

While the materials used in Pydraul S40B have not been identi-
fled as environmental contaminants, it is strongly recommended
that care be exercised in preventing any tank flushings or
other residue from entering the sewers,

Since Pydraul 540B is highly insoluble in water, any material
introduced into the sewer would be an easily identifiable oily
pollutant.

Used filters and tank flushings should be drummed and disposed
of either in the WGK incinerator or sent to the toxic land fill.

APPENDIX

éﬁ?/ZQf;;anaﬂgféc. =/ 7

P. D. Fowlkes

Aot Y71
File Copy Approved by:

W RNt an st 3/7(7/

Manager of R&D (date)
\ ~. ;
/‘() ’ —\'~ oo '\ )/l“/ 'f'/’
Manager of Manufacturing ™ (date)
/‘ﬂ, ’ , /LT/-, % /s A
"Manager of Process Technology “Tdate)
DSW 620371
/1is
2/17/71
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Analytical Procedures

Property ) e

WGK JFQ Anniston ASTH
Appearance 12809 16-B G-1 -
Viscosity 12837 126-A o049 D-445
Flash & Fire Point 12803 50-A 114 D-92
Specifié Grév1£§ 12804 116-B 052 -
Pour Point 13005 100-A 053 D-97
Cloud Point - 36-A - D-2500
Acidity 12794 80-B £50 D-654 /D-g7L
Moisture 12810 78-3 047 D-1744
Foam 12805 54 -A - D-89p
Refractive Index 13123 104-A 048 D-1213
Distillation Range 10117 - 054 g?rz})f‘ieﬂ.

#Approximate equivalent ASTM method.
. DSW 620372
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Upon request
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Pydraul Blends

R._L.Wafmc,r -2- JFQ
d -1-JFQ

1 P1070SZ0 G

A. I‘ Uelner

R.A. chsman -4- JFQ
AW, E.Ault/\\”\ULT -G

/9D
/o

. . . ' Cene ot ~'_"
Cads (o THEALL SIVISION
J. . ATWY PLANT
Qf}\. TSR Y Ay
N N | b”"Clc!CATlO\l
_A -'-.:.~‘;~—‘~ ISP S SRR S

(L, MO3IL 750 STOC

X (MZY-227N)

L.R. Stam/LS’rm ->-

CHoaiCAL FORLULA

AMDL, WY,

GO/Rescarch
J. D, Leyerie =1- JFQ
H. L. Powell -1- J_LQ
Standards Department -4- J5°C

5ITC v9r0.5 [Crricrive unTin . ZfurrLicn SAMPLE FOR AnALYEI:

2-3-7: | 2-3-72 ‘ Mobil Oil Corporation 1 x 16-ounce NN Dottle
NOTL: A1l sorples processcd by this tertative apscificction will require dicposition of the authorized relcasiag ozen:
TEST LIMITS METHODS
On each lot R

Appearance Brown, mobil liquid 16-B

Color (ASTM D-1500) 3.0t0 4.0 38-1

TFire pbint | SCO°F min. 50-A

Flash point 450°F min. 50-A

Neutralization Number 0. 04 max. 80-B

Specific ¢ avity 0.916 to0 0.929 116-B
@ 15.6/15.6°C :

Viscosity: 126-A

@ 100°7F
@ 210°F

Axiline noint

Curbon residue, Conradson,

57 by weight
Guavity, AP
Jeur point -
Suliur
Corre Ve
Teead 1 Hp|
fole Ly welgat
L ‘).:_!- 0o

151 to 183 cs.
11.0to 12,0 cs.

Vendor Typical

198°F

0.3

21 - 23

-15°F
I\‘-bn-corrosivc
0.477

40

ASTM D611-6%

ASTM D189-65
ASTM D287-64

100-4

DSW 620373
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HONSAN.T_O COMPANY . ‘not;(g:s';;ooz o DEPT. OR ;oo. ESUED Déc. 26, 1969
(GRGANIC CHEMICALS DIVISION — _ — — - _ )TANDARDS DEPARTMENT
EVERETT PLANT _ Sales and internal o John F. Queeny Piant
F'N'SHED PRODUCT SALES CODE . C
SPECIFICATION " 3960-300-04-01 By Fl e
PRODUCY (Trade Neme) " TYPE
SANTICIZER 71l
PRODUCTY (Chamical Name) TYPE
CHEMICAL FORMULA
MOL WY,
SUPERSKDES SPECS OF SAMPLE FPOR ANALYSIS '
January 9, 1969 (Tentative) 1 x 16 ounce NN Bottle
UNRESTRICTED INTERNAL EVERETT
TEST SALES LIMITS CONTROL LIMITS PROCEDURES
On each lot
Acidity, meq/100 grams 0.12 maximum ' ——-- 801-01-03
Appearance Clear, oily liquid -—-- 600-01-02
Color ' APHA 50 maximum -—-- 801-01-04
Moisture , 0.10% maximum ——-- 801-01-02
(By KF in methanol)
Odor Slight, characteristic -——-- 600-15-01
Refractive Index 1.480 to0 1.483 ~=-- f 600-18-01
@ 25°C f
Specific Gravity 0.965 to 0.973 -—-- 801-01-05
@ 25/25°C
Upon request
Composition: GLC
Low boilers including alcohols : 0. 8% maximum
Plasticizers other than Santicizer 711 1. 5% maximum

Sampling procedure

1. Tank Cars or Trucks

a. Take one or two l6-ounce dip samples, as per plant practice, after tank or car is filled.
b. Submit one bottle to the laboratory for analysis. When a spare is taken, hold in the
department for reference. T e

2. Drums : DSW 620374

a. Withdraw a thief sample from every fifth drum and composite to give one or two 16-ounce
bottles, as per plant practice.

b. Submit one bottle to the laboratory for analysis. When a spare is taken, hold in the
department for reference.

STLCOPCB4094401



MOHSALTO COMPANY
OMDANIC CHEMICALS DIVISION
PURCHASED FOR RESALE*
FINISHED PRODUCT
SPECIFICATION

PRODUCT CODE DEPT. OR JOB

80781+

USE .

Sales - W. F, Waychoff, Manager

SALES CODE

8483-100-04-001

"PMODUCT (Trads Neme)  _ TYeE
_TRIBUTYL PHOSPHATE
TYrE

PRODUCT (Chemical Name)

CHEMICAL FORMULA

(C4H9-O)3P = O

ML VT, 266, 32

'SSU'ED MARCH
STARDARDS DE,
John F. Queen; + .. .

Byf ‘,/.4/_ 2.4‘:‘::::-:«}

SUPERIEDES SPECS OF

Februarv 10, 1966

SAMPLE FOR ANALYSIS

1 x 16-ounce NN Bottle

*From Stauffer Chemical Company & FMC

TEST
On each lot
Acidity
Appearance -
Color

Moisture
(By KF in methano})

QOdor
Refractive index @ 25°C

Specific gravity
& 20/20°C

UNRESTRICTED
SALES LIMITS

0. 03% max. as phosphoric acid

Clear, mobile liquid
APHA 25 max.

0. 20% max.

Characteristic
1.420 to 1. 425

0.977 to 0.980

PROCEDURES

4-A
16-B
38-D
78-B

84-A
104-A

116-B

DSW 620375

STLCOPCB4094402



Coo ot e Tt Ly D tnangy

(RN Ly

X0 ) BRI

i.'_.l.t;‘_-':-c-i;t_--:_---—o e L e et e L o

AN

THUTATIV |
!
1
VXU TS N RITIN = o T I.’-\'ul‘,c:; [T S T T R TR

S PG AT _

i )
Seenl 00

e e = b e e n e e e AR m e e St A e SR b Ayt LRI MY NS AL AWED VISR R A ea0- ek v ema—

CHIZMIT &L FORLOUA S

ChRY.OTUENT Y W2 L

P L TG ALY
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CHARACTERIITIC LiMITS
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(1) Appeavance Clear Yellow Qi1 G-1
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Chlorine Content, % 30.5-33.0 0
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) ) MATERIAL c.oos
MONSANTO CHEMICAL COMPANY 46310 A . ‘ fSSUCD OCT. 18 1053
ORGAMNIC CHEMIC ALS DIVISION- USING DEPTS. d sr r AN~ 3 f 'r * ,"I‘
1CI lends ’ iidraivd LANL A Ll
RAW MATERIAL |__Santicizer Blen — E Ouonm gl
1 suppLIER . ] a k. @B.ﬂ..d FE
~ SPECIFICATION. Rohm & Haas . RS A
MATERIAL
PARAPLEX G-62 .
CHEMICAL FORMULA
MOL WT. sess- o
SUPEﬂSE—DES SPECS OF SAMPLE FOR ANALYSIS
September 7, 1962 1 x 16-ounce NN Bottle
, UNRESTRICTED , INTERNAL .
TEST PURCHASE LIMITS CONTROL LIMITS PROCEDUL=S
On each lot
Appearance @ 30°C Sparkling clear ---- 16-B
~Color Gardner #l max. ---- 38-N
Neutralization No. ' Acid. 1.0 max. ---- ' 80-B
Refractive index @ 25°C 1. 469 to 1. 473 104-A
Specific gravity ---- 0.988 to 0.998 116-A
@ 25/25°C
Upon request
Iodine number About 0.7 10 0.8 SRl 68-C
Viscosity @ 25°C MtoQ ---- 126-D
(Gardner-Holt) :
Product information - Typical Analysis
Flash point 315°C
Freezing point +5°C -
Oxirane oxygen _ 6.7 to 6.8 (6.5 min.)
Refractive indkex @ 25°C 1.471
Saponification number 182
Specific gravity 0.993
@ 25/25°C )
DSW 620377
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QRGAIIC. ~EMICALS OIVISION

J. F. QUEENY PLANT.
;- "RAW MATERIAL
. SPECIFICATION

Bl ~ | Wh
usinG oewrs
Fluid Blends

SURPLIER

Toge .. ’
+USD nay 9L e

BIASARD3 CIoAaT::

- Monsanto - Nitro Fiant

&3 By Caoocy Flit
'B)_EQ%'A . ﬂ"/uj-\i

MATERIAL -

SANTOLUBE 70-A

CHMEMICAL FORMULA ~

Blend of:

MOL. WT,

Santolube 70 98.35%
Santolene C 1. 65%

SUPERSEDES SPECS OF 0-21-07 fOr
Santolube 70; Nitro code 81787

SAMPLE FOR ANALYS!S

1x l6-bunce WM Bottle

. TEST
On each lot
Appe'arance
Color. ASTM Dilute
Neutralization No.

Solubilities:
5%/vol. in PE

Specific gravity
@ 25/25°C

Upon request

Emulsification rest
Santolene C presence

Viscosity @ 210°F

Special requirements

RESTRICTED
INTER-PLANT LIMITS

Dark, oily liquid
5.5 max.
S1to 61

Clear

0.89 to 0.97*

40, 40, 0 (30 min.)
Positive phosphorous test

70 to 300 SUs*

*Typical ranges submitted by Nitro.

PROCEDURES
NITRO JFQ
6-C-01 16-B
6-C-21 38-1
6-A-24 80-A
6-V-15 112-B
6-D-07 116-B
6-5-28 -
6-X-02 126-A

This material is shipped upon invoice certification of compliance with specifications. Prior

permission will be obtained to ship non-specification grade material.

This specification is the property of Monsanto
' and is intended for internal use only.

pSW 620378

IN-32 FEv. 12-87

STLCOPCB4094405



¢

e ——mmeia n )
ey s A wans :l;-u'(-.:l-l-t. (s o
A-_v ISR S o Mk

DILTMISUT:C

. ORGANIC CNEMMCALS DIVISiON 60315 ‘R. L. Wagues - 1 - JFQ
< ™ e P- iaem ‘: usoo 1 P.F, GQLLHD =1« JFQ
J. Fo QCTEsY PLAXT Pycxraul Blcrda R. A. Geisman - 4 - JFQ
TINTAT! : HPROPCIZD CY J. D. Leyerie - 1 - JFQ
AV BATZRIAL 5°:L|‘:1CA||O\‘ 1 P.D. Fowl‘\e:. H.L.Powcil - 1 - JFQ
NA? &:__: N.T. JOHI’!“:OH al- GO/
TOLYLTRI‘\ZOLP (Cobﬂtcc 'T'T 100) J.R.Savaze - 1 - GO/R2N
CREMICAL rFOAMULA B. Petty - 1 - GO/B2N
u\ P. D. Fowlkes - 1. - GO/Rzs
/ L R Sm«g].s( j: ‘_ z_{\? Sadl
\)\) Standards.- 4 -
MoL. WT, )
DATLE PRo™CiD EFFISVIVI UNTIL N SUAA LIS SAMPLE ZOR ANALYZIZ
4/30/70 4/30/71 {  Shnerwin Williams 1 x 8-ounce WM Bottle

NOTZ: All zzmples proccssed by this

lerseiive spacificciion will

reguira disposision of the ausborized releazing czere.

TESTS - LIMITS
Appearasnce

Melting point 81 to 84°C

Product informaticn

Bulk density 40 - 45 1bs. /fr. 8

Screen tist:

Retained on 6 mesh 0%

Retained on 60 mesh 99%
-Solubility @ 23°C (by wt.)

Benzene 1.7%

Ether 23.0%

Metharol 92.5%

Polyethylene Glycol 53.3%

Water 1.03%

(1.90% @ 60°C)

Water 0.7% maximum

Light tan granules

PROCEDURES
16-A
76-A

DSW 620379
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I I" i "’\‘Y Pl A"\"[ © fuatsanad cona
wel .,' 4 CC P 31100

€REARIC CHEMITALS DIVIGION T Usins pzrs,

Fluid Bleads

i
§

vy FEB. 8, IJU

;Ri \_“"‘:“'“*i F,°Na,
dei detiloder ) LIJAA s

RAY MATEZIAL

SUDPLIER

".’llq Oy ‘. :)

CULEIITATION Dow Coraing Corperation rf«’;/uf A .ﬂ
VETLGtaL T T T e e e e Te——— T e
DOW CORNING 200 F1.UID - 350 cs.

Cti 1 CaL VOILIFULA T
_;E‘: M O S S R s‘;-l.‘.PLE F-'\l.: ALY -
__'EJ_("_LQ}\“r 28, ’ig_";_______ 1 x §-ounce Bottle
. UNRESTRICTED
TEST PURCHASE LINITS METHODS
On each Jot
App=arance Syrupy liquid 16-B
Refractive index 1. 4020 to 1. 4040 104-A
@ 25°C
Specific gravity 0.969 to 0. 975 116-A
@ 25/25°C _
Viceszity 2 23°C 332.5 - 367.5 126-31109
Upoa request
Color - modified Barrett 1.5 max. 38-H
Flash point 600°F mia, 50-A
Neutralization No. 0.0l max. 80-B
Volatility 0. 5% max. 128-B
(24 hzrs. /130°C)
Dsw 62033, ’
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MONSANTO COMPANY
ORAANIC CHEMICALS bwmon
J. F. QUEENY PLANT
FINISHED PRODUCT

SPECIFICATION

PRODUCT CODE 'IDEPT. OR JOB

80077/80151

Us€ Sales - w;F.Waychoff, Manager

_and Internal for_lblends

JALES CODE

7680-910-04-001

“FNOOUCT (Trade Name) Tyvee
SANTICIZER 140 A GRADE
PRODUCT (Chemical Name) -~ - TYPE
CRESYL DIPHENYL PHOSPHATE A GRADE

IBSUSD JaN. 23,1067
STALDACDS papanyiare

[Sery S
é. g‘ &"uﬁ&’? P@ 1
& L. Lk

CHEMICAL FORMULA

MOL W7,

-~ SUPERSBEDES SPECS OF

November 26, 1963°

=1 SAMPLE -KOR ANALYSS

TEST

" On each lot

Acidity

. Appearance

Color

Moisture
_ (By KF in methanol)

Odor

Specific gravity
@ 25/25°C

Stability to KMnO,

Uoon request

_ Refractive index

@ 25°C

Sampling procedure

UNRESTRICTED
SALES LIMITS

. 0.20 meq/100 g. max.

(=0.01% max, as H5PO4)
Clear, mobile liquid

APHA 40 max.

'O.IS% max.

Essentially odorless

1.203 to 1,213

65% transmission, min.

1.550 to 1.570

1 x 16-counce NN Flint Bottle

CONTROL LIMITS

0.15 meq/100 g. max.

Clear, mobile liquid
APHA 15 to 35

0.12% max.

Essentially odorless

1.205 to 1.208

6S to 90% transmission

1.558 to 1.563

1. Circulate storage tank the night before filling shippiﬁg containers.

METHODS

16-B

84 -A

116-B

118-D

"~ 104-A

2. While filling drums or tank car, takc one l6-ounce bottle from the f1111ng line and
submit to the laboratory for ana1y51s

DSW 620381
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S

DATA

SSUTCYRNCT

__Pydraul 5%

PHYSICAL

CONSTANT

COMPTES BY

_ P, D. Fowlkes . .

) DATE

A 2nrm |

26
7
1
2
3
9

F—

1

STRUCTURAC FORMULA Blend of:

.0% Mobil 750 Stock
.2% Santicizer 711
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1.125

25/725°C,
Specific Gravity s

Pounds per Gal. » 25 0C
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