o W Y = e — DHITED ITATE KRG CRMADA *:— il
‘ wasom, i SAN FRANGISCO. lueo-—wu. or.
L ritess Sty
- | {W LT
@ “INCORPORATED 1901
ESTABLISHED AND MAIINTAINED B8Y THE __ ) {.‘*
Nutions! Boa; o Sise Z]nhtmrttrts ~
. FOR SERVICE-NOT PROMIT
207 EAST OHIO STREET, CHICAGO
f' ) - )
- o PP

Misocllnonoous Hozard No, 2498
dAppliocation No. 3201907

Fobrwary 3, 1934,

RZPORT
on
' JUBRICAND )
Swann Chomioal Co., 1 .
Now York, N,Y, A
, e
; J I
[} ? il
A
! " 7 (! ‘0

! MONS 060198




DiSCRIDTION. « o o o o s o &
CLAIMS MADE FOR THE PRODUCT.
PLLN OF INVESTICATION. . .
ELMINITION LND TEST RECORD.
RECORD IN SHRVIGE. o« o o « &
THE SUBMITTOR. « o o o o » &
CONCIUSIONS: ¢ o o o o o & «
RECOMMEND;. TION

]

1o
I=
1

MCNS

]
=
I3
%)

060159



Printed h"D‘.‘l- IA‘. “ - - s [
38 3.1 re AND )
S000-33 . CHICAGO. 207 K. OWIO BT
B UNITED ETATES 17
A. R, SMALL. PRESIDENT ATES AND canada NEW YORK. 161 SIXTH AVE.
€. R, WELBORN, SXCRETARY SAN FRANCISCO. $13 COMMERCIAL BT.

. 5. MEADEN, TARASUATR i igﬁ%’ S&I bﬁ .
g0 gy
A e Pl

Nutinnul Board of Sire Anderwriters

FOR SERVICE~NOT PROFIT
207 EAST OHIO STREET., CHICAGO

Miscellancous Hazard No. 2498
Application No. 3201907

February 3, 1924

REPORT
on
LUBRICANT

Swann Chemical Co.,
New York, N.Y.

GENZRAL CHARACTER AND USE:

The produet,which i1s the subject of this
report,is a8 synthotic oil consisting of a mixture of
chlorinated hydrooarbgns. It is made in several
grad¢s having different viscosities. The color
of the three grades submitted varies from light
yellow' to deop golden yellow. If is intended for
use a8 a general lubricant and particularly for
the lubrication of steam turbines operating with
high temperature steam.

MARKING:

. "Swanoo”, 80 to 150, stenciled on con-
tainers, :
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The manufacturer claims that the product is
a distinot improvement in lubricating oils in respect
to fire hazard. It has no fire point and is relatively
nonflammabla.

2LAN OF INVES2IGATION

The objeot of this investigation was to do-
temino the nature of tho raecommendation to bo made
rolativo to tho fire and toxie hazard of tho product.

In planning tho investigation consideration
was given to the Goneral Nature of the product, its
Firo and Toxioc Hazard, Stability, and Uniformity. Tho
manncr of investigation of ozch of theso phases is
givon bolow, v

GENBRAL NATURE:

Information 28 to the genoral mature of tho
product was obtainod by moons of Idontifiontion Tosts,

FIRE AND TOXIC HAZARD:

Tho fire haznrd of tho product was invosti- -
goted in rospoot to flommability, ignition temporature,
oxplosibility, ~nd decomposition tcmperaturocy Tho
produots of dccomposition were investigated in respoot
to flammability nnd oxplosibility. Considoration was
clso givon to the toxicity of tho fumes produced on
contact with flame or by @ccomposition of the product.
Theso foatures were covered by Flash Point Tests, Iire
Point Tests, Vapor Pressure Determinations, Ignition
Temperature Tests, Explosibility of Vapors Test in °
specially designed apparatus, Bxplosive Range ZTcsts,
and Analytical Tosts of Products of Decomposition.

STABILITY:

Information on this phase of the investi-
gation was obtained from tho Dooomposition Tests and
from oongideration of tho chomical naturs of the
product, v .

[
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UdIFORLIITY :

As the methods of manufacture are subject
to reasonably definite control, a detailed investi-
@gation of this featurc was not required,

, DESCRIPTION OF S.MPLBS

The manufacturer supplied for testing the
following samples:

1 can {12 1b,) "Swanco 80" /7'
2 cana(24 1b,) "Swanco 100" /- ¥
1 can (12 1lb,) "Swanco 150" Ixe

.2

Te first and last samples were furnished
as representative respectively of tne minimum and
maximum chlorine content, corresponding to the minimum
and maximum viscosity of the product suitable for
lubrication of modern steam turbines, The second
sample was cupplied as one between the other two in
chlorine oontent and viscosity.

For use in compurative tests two samples of
ordinary commercizl turbine oil werc obttincd by
Undorwritors' Laboratorios. Thoso samples arc doe-
ignated as Samplo "." ani Samplo "B". .

IDENTIFIC.TION TESTS: '
1IBTHODS

Spocific Gravity - Tho specific gravifly at
15,6 C{60 FE with rospoot to wator at the samo tem-
peraturoe was detcrminod by means of a pyonomatar,

Flagh Point ~ The flash point tost was

madc with The Ponsky-Martons closcd cup tostor, using
tho standard %,S.T.M. mothod for this instrumont.

Fire Point - The fire point test was mado

with tho CIovoland dpon dup %ostor, using the standard
A.S,7.M, mothod for this instrument.

MONS 060202
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Viscosi - Tho viscosity at 122 F was do-
termincd by means of the Suybolt  Universal Visco-
gimctor according to the standard A,S.T.M. mcthod for
this instrunent.

Aoidit% - Tho acidity of tho oil was dc-
termincd by hoating a 20-g. samplc with alcohol and
titrating with standard fifticth normal basc, using
phcnolphthalein as an indicator. The acidity was
ocaloulated in terms of por cont HCl by weight.

Quali tative Tcsi for Chlorino - A small
samplo (No. 100) was Gested wAth motallic sodium
by hoating in a tost tubce Tho fest tube was broizen
in wator, and tho solution filterod. The filtrato
was aoldificd with nitric acid and silver nitrate
solution added., Tho proscncc of chlorinc is showm
by 2 white preoipitate.

Distillation - The distillation wvas conductcd
cmploying THe K.S.Tenre Mcthod for Distillation of Gas
0ils (D 158} oxcopt that tomperaturc znd volumo rcad-
ings worc morc frcquontly token.

Dotermination of Chlorine.~ The pcrcontoge
chlorino was dctcrminad by the Carius mothod.

MGNS ©e60203
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RISULTS

The results are tabulated below:

"Swanoo "Swanco "Swanco
Determination 8o 100" 150" = 3
Specific Gravity .
at 60 F le461 1,479 1,485 0.834 0,889
Flash point,deg.F f,:‘—'
Pensky-Martens 395% ¢ 405* 395% 370 590
Fire point,deg.F .
Cleveland open oup None** None** None** 450 460
Viscosity
Saybolt Universal
at 122 F {no test) 121 {no test)({no test)(no test)
Acidity, per cent
HC1 by weight (no teat) 0.0012 (no test)(no test)(no test)
Qualitative test )
for chlorine (no test) present (no test)({no test)(no test)
*  In view of the negative results obtained in the Fire ‘
Tests, it is olear that the flash point test cannot be %

Gepended upon to give a true measure of the fire hazard
of this nroduct. It was therefore necessary to conduct
tests of the explosibility of the vapors of the product
in specially designed apparatus -~ sec paege 9 ot seqs

{Sce "Undcrwriters' Laboratories' Method for the
Classification of the Hazards of Liquids”, page 4 ¢t scq.)

*¥*  Intermittent flashos werc obtained but tho product aid

not esontinue to burn. The samplc was hoated to boiling
point; the test was thon discontinuad,

MONS 060204
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Determination !

Distillation,;Samplo No. 100.

Tomperature Volume Por Cent
' c Cubic Centimecters by Volumg
647.0 341.4 1st drop 0.0
. 650.0  343.3 48 23,0
. | 655,0  346,1 57 28,5
660,0  348,9 33 16.5
: 6695,0 351,7 21 10.5
670.,0 354,95 16 840
675.0 357.2 8 4,0
680.0 36040 (3 3.0
685,0 363.,0 4 2.0
690,0 36640 4 2.0
Volume distillcd 200 oo,
Initial boiling point 647 F§341.4 [os
Maximum tomperaturo 690 ¥(36¢,0 C
Rccovared 97.5 per cent
Rogiduo and loss 2.5 per cent

Dctermination of chlorine - The per ecmt chlorinc was
found to bo in cocord with manufacturcr's statoment,

VAPOR PXESSURE DETERMINATIONS:
SAMPLE

"Swanco 100" was used in these tests,
METHOD

The Hoffmann apparatus and method were employed
in these determinatiohs. The apparatus consists essen-
tially of a graduated barometer tube filled with mercury
and surrounded by a glass Jaoket, The glass Jacket is
provided with an inlet for heated vapors and an outlet
for the heated vapors and condensate, A thermometer is
suspended in the vapor space betwean tho barometer tube
and glass jackote

MONS 060205
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In conducting the test, the hcight of tho
mercury in tho barometer tube was moasurcd, and the
samplc was then inftroduccd into the tube, and allowcd
to remain at room tcmpcraturc ovor night, In tho
morning tho height of the mercury in the tube was
again mcasurcd. The tcmpcraturc of barometor tubs
end sample was next raised, furfural vapor, introduccd
at the top of $ho Jacket, becing used as a having medium.
after tho tomporaturo bocamo constant, tho hoight of
the mercury in the tubo was meoasurcd and thc baromutric
prossarc notcd, From thcse data tho vopor pressurc ot
tho boiling point of furfural was calculated cpplying
corrcction for tomperaturc andé the vapor precssurc of
the moroury, Tho tost wns ropeated, using naptholone
vepor and beonzoic 20id vapor os h aﬁing mcdiums,

RESULTS
Tho results of tho tosts ara tobulated below:

Temp¢ raturae Vapor Pressurc
Boiling Substanco [ e of Hee
furfural 159.0 4
ntphthal one 217.5 23

benzols acid 280,0 - 53

IGNITION TEMPERATURE TESTS:
METHOD
In the first sorios of tests, the apparatus

enploycd consistod ossentizlly of a conieal quartz or
gloss flask, which was submorged to a dopth oquol to

two~thirds of its hcight in o molten solder bath heztod

by threc dlast burners,, and equipped with n themocouple
for temporzture mcasuré}nents. Tho flask was 1-1/8 in.

2-3/8 in. in dicmeter at the

bose, land 4-1/4 in. high, with o onpacity of about
160 cec.

Tests were 2clso conducted using an iron flask
of the some size oand shope.

MONS 060206



HHcavo

Tho test consistcd in dropping a few drops
of the lubriocant into the flask at each ;nturval of
5 C(9 F) and observins whother_ or not iymition was
obtaincd, In some o2 tho trials a littlc addi-
tional air was introduced into the flusk by mcans
of a rubber bulb ani bent dclivery tube. Lfter,cach
trial tho gasos and vapors werc ocompleticly displaccd |
by thc aid of g:slow gtroam of air. The lowest
tcmporaturc at which ignition (without application
of flamc) could bo obtaincd was takcn as the ignition
temporaturo,

In tho socond serics of tests the apparatus
usod oonsisted ossontially of an iron plate 10 in.
squarc by 1/4 in, thick, heatod by meang of gas
burncrs. 4 shoet iron shicld wag providécd ‘around
tho plate to doflecot the hot burnor gases, Tho
shicld consisted of a strip of sheet iron about 10
in, wido whioh was boltod around the odgc of tho
plate at an asbestos gaskcted Joint. The plato
agscombly was sct upon a firc brick structure de-
gigned to conscrve the hoat of thc burners. 4L cali-

‘ brated 14 B.&S. gauge chromel-alumcl thermocouploe,

brazed at the centor of tho uppor surface of the
plato and connccted with a potentiometor, was.
uscd to measurc the tompoerature of tho plata.

In conducting tosts the plato was hcatod
and maasurod quantitics of lubricant (up to 10 cc.)
were applicd to the oenter of the plate. In somo
tcsts a slow strcam of compressod air was applicd
to the vaporizing oil. Thc lowost temporaturo %
which ignition occcurrod was rccordod as tho ignition
tcompore turc,

' As a chook on thermocouple temperaturc
roadings, roadings of plate tomporaturc wers made
by means of a disapponring filamont optical py-
romotor.

MCNS 060207
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RESULTS
. The results are given in the tadble below:

Sample " Ignition Temperature®
' Lpparatus with Flask of Heated Plate
Glass Quartz Iron

No., 80 no test 672 051243 F; no test | 770 . 1418
‘Wo.200 " " €61 C(1222 F)642 ¢(1188 F) 770 1418

No 150 " no tes no test - 770 1418
256 c 493&‘ " " " 4417 783
B 261 ¢(50 " L 417 785

"Within exi;erimental error the optical pyrometer
and the thecrmocouple zave the same readings
for plate %temperature, .

/' EXPLOSIBILITY OF VAPORS 128T: !

. SAMPLE _
"Swanco 100" was used in this teat,
M EITHOD

The apparatus ws2d for this test was a ' .
specially designed steel oylinder, about 26 in, in A
length and 6 in.’ in diameter, provuod with an inlet .
for the inftrotuotion of air end an outl et discharging
to the atmospherc. A small mica obsorvation window ho)

wag provided in the wall of the oylinder. 4 1l/4-in,
syark gap vwas placed at its geomatrio center, Tho -
oylinder was heatod extornally by gas burners. .n
iron-donstantun thamooouplo conneoted with 4 poe
tontiomotor was used for mousuring tho rolafdve,
tomporaturo of the intorior of the oylinder.

In conducting a tost tha eylindor was hoetod
to tho prodotormined %omperaturo end n quanti
01l (from 3 to 20 oco.) was introdwsod info it t m
a throaded holc 7 in, from ono ond, Tho hole was -

-loosoly olosod, oand sparks wore passed aoross tho

1'
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spark gap at half-minute intervals for a period of
15 min., or until ignition occurred. In case of

) ne"ative results for 15 min,, a little additional

air was then added to the vapors, and sparks were
again passed. The cylinder was then thoroughly
purged with air in preparation for the next test.

RESULTS

The lowest temperabure at which a flame
propagation ocourred was 166 C(331 F). This was
obtained with 19 gc. of the product upon intro-
cuction of a little additional air immediately after
the end of the 15-min, period. The flame propagated
slowly through the mixture in the pipe, and there
were no obvious pressure effects, No propagation
of flame was obtained in six tests conducted at
temperatures ranging from 153 to 159 C(307 to 318 F),
employing various guantities ranging from 2 to 20 oo,
of the product.

- The explosions gradually increased in force
with increasing tenperature until at 250 C(482 F)
modorate pressure offests were obtained as indicated
by blowing asbestos plugs from oponings in pipe.

EXPLOSIVE RANGE .TESTS:
SATPLES

"Swanco 80" and "Swanoo 100" werg used in
these tosts, )

METHOD

The apparatus consistéd cgsentially of a

|
|
!

#lass chamber equipped with a spark gap and a stirrer,

The chambor is oylindrioal with the lower c¢nd hoemi-
spherical, and is approximately 3 in. in diamoter by
8 in, in height; it has a volumec of 1000 cc, The
apparatus is provided with a glass 1id supporting
the stirrer and the leads to the spark gap near the
bottom of the ohamber., An opening in the 1lid is
nrovided for introduotion of the sample. The glass
chamber 18 immersed in a molten solder bath to a
depth of 6 in.

MONS 060209



1H2498 - 11 -~

In conducting tests the solder bath was ad-
justed to o temperaturc of 400 C{752 F), a mensurcd
quantity of the liguid to bo tested wos placed in the
opparatus, and the vapors stirred. Sparks werc then
posscd nt the spark gop while obscervations were made
for flame travel and pressurc effcots, Following the
tcst tho vapors werc displaced by o slow strcam of com-
pressed cir in proparation for the noxt test,

RESULIS

The explosive range of the product ("Swanco 130")
in eir at 400 C vas found to be from 0.045 cc. (1.2 per
cent by volume) to 0,115 oc. (3.2 per cent by volumeg.

The percentages by volume are calculated on the basis
of a molecular weight of 299,3,

Check tests with "Swanco 80" indicated a
range slightly wider than that obtained with "Swanco
100",

ANLALYTICAL TESPS OF PRODUCTS OF DHCOLPOSITION:

This series of tests was conducted to de=-
termine the chief constituents of the products of
decompogition obtained in the presence of hot-iron
surfaces and also in the presenoe of gas flames,

SAIRIR
"Swanoo 100" was used in these tests.
MEBTHODS

The -specially designed steel cylinder pree-
viously describerf under "Bxplosibility of Vapors
Test" was also used in these tests. Comnections for
withdrawing samples of the decomposition products
for analysis were inserted in the outlet pipe. 4in
evaporating dish for the sample, a small gas bdurner,
and a spark gap to ignite the gas at the burner were
nlaced inside the cylinder at the small mica obser-
vation window,

MONS 060210
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chc'chlorinc, hydrool}iorio acid, phoszence,
carbon dioxido, carbon monoxidc, and oxygen were dc-
torminod, ¢mploying the following methods,

Frco chlorinc was dotorminod by aspirating
a ncasurcd sample through potassium iodide solution
and titrating the liberated icdino with fifticth

normal sodium thiosulphate.

Hydrochloric acid was dotecrninecd by as-
pircting a moasurcd spmplc of the gas thrdéugh water
in contact with a smell amount of mercury. and pre-
cipitating the hydrochloric acid in thc agucous
solution as silver chlorido. The per cent by volunme
hydrochloric acid in the sample wag caloulatecd from
the weight of silvor chloride and the volumo of the
original samplc,

Phosgenc was dcetormined by aspirating a
measurcd gquantity of samplc through a U~tube Tilled
with erushed antimony (%o rcmove frcc chlorinec) and
then through a saturated solution of aniline. in
wator. ‘The preeipitated diphenylurca (if any) was
dricd and weighed and the per eent phosgenc calcu-

- lated, onc molecule of diphenylurca being equivalent

to on¢ molcouls of phosgenc.

Carbon dioxide, onrbon monoxide, oxygen,
and methano were determined by menns of an Orsat
apparatus with o soparato hot wiro combustion pipette,

Test 1 - In this test the oylinder wns
rinte@ to 3 tempornture of about 459 C(858 F) ~nmd o
sample of 80 oc. of the product wos introduced into
the cylindors Tho ngpimtors were then started, and
samples for chlorine, hydrochloric acid, and phosgene
were drawn during evolution of any considerable
quantity of vapor from the outlet pipe. Two gas
samples for the determination of sarbon dioxids,”
carbon monoxide, oxygen, and methane, werc taken
one at 4, and one at 24 min. after insertion of the
sample of the product into the cylinder, A the end
of 33 min, after introduction of the sample the fuamcs
docreoasced, and aspirators wore stopped.

MCNS 060211
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Test 2 - .\ 7H=-ccy sanple of the product was
placed in The cylinder, and th: mall @3 burner was
lighted by means of a spark and was kept burning
during the test by lighting again whonevar extine
suisheds The pipe was hoated to a temneraturc of
340 C(644 I') and,when flamos began te flach from
the small bummor over the surface of the lubricant,
the aspirators werc startcd, and sanples drawn for
a period of 23 min., at vhieh time vapors cecased to
comc from tho outlet pipe in matorial quantitics,
Samplos voro algo taken at 6 and at 19 min. for
gencral gas analysos. .

ROSULTS

The »esults of the tests are given in Tablo
I. It vAill be otsorved that tho gascs prodacced by
dccomposi tion of the product inoluded 0.6 ncr cent
carbon monoxide, 0499 por cont hydrochlorie acid
@as, and 2,1 per cont combustiblo gas calculated as
mcthenc.

DECONPOSITION! TEMPERATURE TESITS:
i

SAMPLE
"S\")anco 100" wms uced in these tests,
LI ZTHOD

The asparatuy and metheod deseribed in Iznition
Teraperaturc Tests using a flask vore cmploycd in thesc
tosts, cxoopt that obscrvations werc mads for decome
position rather than for ignition., lioist litmus papor
wes held in the vapors gvolved from oil dropped into

Eo lowst tomperature ob vhich
the paper took place in a
short wime (about 3 min,) was taken as tho dccom-
position tomporatura.

ROSULTS
Doocomposition of the product was not annre-

cicblc at tomporaturcs below 400 C{752 F), but became
inercasingly ~pparont at highor taaporctures,

MONS 060212
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TABLE

\

I

GASEQU S PRODUCTS OF DECOMPOS ITION OF THD
LUBRICANT

The figures given below are

baged on samples drawn con-
tinuously during tho test,
Test 1 Test 2
Por dont HCLl 0.28 0.99
" v C0C1, none .none
" " Clz 0,003 0,001

7 ,
Analysis of Products .of
Decomposition
Test 1 « Tesgt 2
. =
Time sample was taken,
min, aftor start of
test (a) 4 24 6, 19
Por cont CO2 1.7 0.4 5.4 244
" " 0p 18,3 19,5 13,2 17.4
" " Co 0.4 0.3 0.6 0.5
" " CH4(b) 241 0.0 0.7 0.0

(a)

()

gasoous hydroogrbons also.

MONS 060213
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DECOMPOSITION ST AT ZLEVATED TRMPEATURE AXND PRISSURL:

SAPIE
"Swanco 100" was used in thoso tosts.
METHOD

The apparatus uscd in dhose Hosds was o olosed
systom of piping, having o total.volume of 750 cc. It
consisted of o 36~in., section of 1l-in. pipc comiceted
at right ongles to a 6~in. scction of 2-in. pipe. Ths
system wes provided vith o gouge for mea surcment of
the internal pressurc and with an inlet for intro-
duction of comprecssed air. The scetion of pipe 1 in.
in diomctor wns mounted in on cleetrically heoted tost
furnaoe 12 in, in longth. A thormocouple comicctod
with o potentiomcter was uscd to mea sure the temperciturc
of tho pipec.

A sample (290 co.) of the product wns intro-
duood into the system, 2nd comprcssed nir wms introduced
to an intcrnal prossure of 210 1b. por sq. in. After
mn int-\ining the system at ¢ tempern$urc o 260 C(500 F)
for o period of 4 hr., it wos allowd to cool. Tho
gnsos woro thon removed and cnclyzed by methods de-
soribod undor "Anclytical Tosts of Products of Docom-
position", No test for phosgeno was mado., Thorsample
of the ludricant was rcmoved, and its ccidity ond
flash point detorminod according to tho methods given
under "Idontification ond inalyticnl Tosts”,.

MONS 060214
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below:

The resultis are given in detail in Table II

Test Temperature 260 C(800 F)
Time, hr., to reach test temp. 0.9
Initizl air pressurc, 1b, per sg. in. 210
Air pressure 4 hr,after its introduc-
tion (or at the timc fumace was fturned

~ off), 1b, per sq. in. 210
Air pressurc, furnace cool, 1lb, per zq.in. 195

Tempcrature vuriatz.on O.uring 4 hr, of test = 3 C(5 F)
Propertics of oil rcmoved from sy stom
aftor test,

'App caranse
Flash point

Acidity (per cont by woight HCL)

Gas Analysis
Per gont coz

L

"

ki

0z

co

C
H‘}

HCl

012

Slightly daxkoer,
frothod on r\.noval

202 C(395 F)
0.0075

0,0
~20e2 -

0.0

0.2

! nons

none

i
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‘RECORD IN SERVICE

The product is in process of dcvelopment and
has not been in general usce, Accordingly, data as to
its rccord in sorvicc arc not availabdle,

THE SUBMIZTOR

The manufacturer, the Swann Chemical Company
of Now York, is a division of the Swann Corporation.
and is submitting first product to us. This concern
is woll kunown in tho chcemical industry.

SUZZRVISION OF PRODUCT BY THE LABORATORIZS:

the product will bo placed undor Reexaminaticn
Scrvico. .

MONS QéC216
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SNCRAL NATURE:

This product is a mixture of chlorinated

hydrocartons, made in varying degrees of viscosity.

hibit the ocharaoteristics of hydroocarbons and to contain

In Identii’iiation Tests it was found Vo ex~
chlo%ine in the amounts stated by the manufacturer,

FIXT AND TOXIC HAZARD:
The product is practically nonflammable at

ordinary temperatures. It is capable of forming
moéeratoly comtustible and c¢xplosive mixtures wiih
air \mderilaboratory test conditions at higher tem-
peratures, beginning at & temperature level somewhere
within the range 318 to 331 F, but under practical con-
ditions fomation of combustible or explosive mixturcs
at temperatures as low as 331 F is regarded as 'extrcncly
unlikely. The fire hazard is very small, beingz in a
class only slightly greater than that of chloroform, -
The gascs or fumes produced by burning or
dcocomposition of the prodwct by heat inoclude hydro-
chloric acid, carbon monoxidc, and a small amount of
free chloripe. This will ordinarily constitute a toxic

hazard only whore the conditions arc such as to causc

MONS 060217
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confinement of the fumes, as in a closcd room in which

combugtion or decomposition of the product is maintainca
by fire or highly hecated surface. : It is to be noted in
this connoction that oils in common uso at present for
the lubrication of steam turbines arc rcadily combus-~
tidle and,when durning UJ}GOI‘ oonditions of rostricted
air supply,form carbon monoxide in dangorous concon=
trations.

’ By reference to the results of Identificetion
Tests, it will be noted that the flash point of the
product is comparatively high, 201.5 C(395 F), and
that a so-called "fire point” was not obtained, *hiie
intermittent f£lasghes occurred in this test, the product
did not continue t6 burn, The flash point and so-called
"fire point" tests, partioulerly the latter, in the case
of chlorinated hydrocarbons are of limited value as a
measure of fire hazard but are useful for purposes of
jdentification. The practical significance of the above
tests in the ocase of the product in gquestion is that
its fire hazard is of a low order.

!

By reference to Explosibility of Vapors Test
and Explosive Range Tests, it will be noted thai vapors
of the product failed to ignite or oxplode in ftests at
159 C(318 F) but weak combustion occurrdd in tests at
166 C{(331 F). In tosts at still higher temporatures
modcra to exglosions wore obtaincd. At a temperature
of 400 C(752 F), tho explosive rangoe of the vapor with

. air was found to be fr¢m about 1.2 to about 3.2 par
" eant by volume of vapor in air, It will bc noled that
| this 13 a ocomparatively narrow explosive rangc.

As shown under "Ignition Temperaturs Tesis",
the ignition temperature of the product was found to
be 642 C(1188 F) in an iron flask heated by a solder
bath and 770 C(1418 F) when dropped upon a heated
iron plate.
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Hydroohloric acid, carbon monoxidc¢, and a
small amount of chlorine were found in the gascs pro-
duccd by decomposition or oombustion of the nroduct,
a8 shon under "Rosults of Analytieal Testz of Productia
of Decomposition", An all-scrviec gas mesk offers pro-

i toction from those gascs if formed in toxic concentra-
tions in a confinod space duc %o unusual conditions.

It will bo notcd that combustion and dccom-~
K nosition of the product was maintained by heated surfcocos
i 1459 C, 858 F) or by a gas flame in carrying out the
i Analytical TMests of Docomposition Products {scc Tests
] 1 ond 2)e &6 shown by tho results of the Decomposition
Temperaturc Tosts, appreciablc deccomposition did noé
oocur at tomperatures bolow 400 C(752 F).

STABILITY:

The product ig roasonably stable and in usoc

2]
=]

/18 unlikely to undergoe dccomposifion rosulting in
inercaso in firc hozard.

In the Decomposition Temperatury Tcsbs bhe
product didé not undergo appreciable docomposition at
temperatures below 400 C(752 F). In tho Decomposi*ion
Test at Blevated Temperaturc and Pressurce (500 F, 200
1v. por sg. in.), tho amount o»f decomposition was ex-
tremely amall. Considerations of tho chemical struoture l
and propertics of the product also indicato that it is
roasonably stable, '

UNIFORMITY: ‘
It is Judgod tmt the uniformity of the

product can be controlled within the limits covercd
by this investigation. \

A considoration of the composition of the
product cnd the goneral procoss of manufacture indicates
vhat 1t would bo practicablo to produce the product in
accordance with tgo standard . established by the scmples
submittod,
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TO THZ FIRE COUNCIL OF UNDERVRITERS' LLBORATOURIZS:

We recommend promulgation of the following
notice to subscribers und the action indicated therebvy:

Guide No, 540 Il2 February 3, 1934 - Laboratories!
File »H2498

. Swann Chemical Cos, Mfr.,
) 1239 Grayvar Bldg,, New York, N. Y.
-O Lubricant

A synthetic oil intended for use as a general lubricont
and partioularly for the lubrication of steam turbines,

Marking: "Swanco", 80 to 150, stenciled on containers.

Listed by Report - An investigation of this product hos
been made by Underwriters' Laboratories, the results
of which are contained in a report dated Fctruary 3,
1934, ocopy of which may be obtainsd either from
the manufacturer or from the Laboratories.

Listed ~ Reexamination Service.

Sce desoription of Reexamination Service on guids ocard.

Tests by: ) Repozt by Bevicwed by:
; A. Fo lMatson ' 2l -+ = -
, C. C. Clogston . (7, { UL CEF? i l0s,
Physical, ﬁhemist Asso.Chem,Engr,
- " lcho
ﬂ ' / Chemical Engineer.

The foregoing Recommenda tion has deen accepled
. R 3
UNDZRWRI TERS® LABORATORIZS

(EGNID) DR, 4 NDZRION

bl e i,
@ / , Secre tary
CCC:BIS
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