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OFFICE FOR EMERGENCY MANAGEMENT
NATIONAL DEFENSE RESEARCH COMMITTEE

OF THE
OFFICE OF SCIENTIFIC RESEARCH AND DEVELOPMENT
B s T OLMAN Vom Chairman 1530 P STREET NW.
ROGER ADAMS WASHINGTON, D. C.

CONWAY P. COE

KARL T. COMPTON

FRANK B. JEWETT

MAJ. GEN. R, C. MOORE

CAPT. LYBRAND P. SMITH -

TRVIN STEWART, Executive Secretary _ 1943 Graybar Building
420 Lexington Avenue
New York, New York

Qctober 1, 1942

Dr. Melvin: Calvin
University of California
Deptarment of Chemistry
Berkeley, Californis

Dear Dr. Calvin:

I send you herewith a copy of the du Pont Special Report on Salcomine
Deterioration. You will note that this report gives a summary of

du Pont's oil suspension set-up as well as the observations which they
have made upon the life of the Salcomine material in oil suspension.

There are several things of considerable interest in this report among
which mey be mentioned the fact that the rate of deterioration increases
rapidly after about 130 hours of operation. Also the greatest deteriora-
tion is obtained in those cases resulting in the formation of the red
isomer which in some way seems to be connected with the initial treat-
ment given the Salcomine oil suspension.

We look forward to receilving your comments upon this report.
Very truly yours,

S. S \(Vtxjﬁf‘ﬂr?/
&o«-

S. 3+ Prentiss
Technical Aide
Section B=7

SSP:dsr
Encl,

Semtpede bt

g}@ W%W TR
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(standardized receipt form for use in transmitting CLASSIFIED material)
" TO: ‘
. RE :Tm MAETerial
; Original to be signed personally by the recipient and returned to sender.
Duplicate to be retained by the recipisnt addressed.
Triplicate retained by sender for suspense file.

I have personally received from (sender) ,(sender's address)
1943 Graybar BEldgz, New York N.Yi the CLASSIFIED documents as igentified below. I assume

full responsibility for the safe handling, storage, and transmittal slsewhere of
these documents in accordasnce with existing regulations of the 0.S.R.D. governing
the handling of CLASSIFIED material. The CLASSIFIED matsoriel, ineluding ecnclosvres
end sttachments, is identified as fcllows (In identifying CLASSIFIED material avoid
any reference which might cause tha raceipt form to become CLASSIFIED):
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Confidential |(Letter, Report, etc.) ileNOC. to {
|
Conte du Pont Special ! '
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i

. _ |
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(Date)
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I. Smsll Scale Tests Involving Deterioration of Salcomlne
Suspension

A series of simplified 11ife tests on 25% Salcomine
suspenslions in White 011 was carried out in which oxygen
continuously passed through the suspension while alternately
heating to 90-95°C. for 5 minutes and cooling to 30°C. for
25 minutes, The normal cycle 1s from complete desorption
to 60% of saturation. Except for Life Test A {See Table I)
‘the heat trensfer wes by neans of an external jacket. An
electrically driven stirver wvus provided. Cylinder oxygen was
dried by passing over scda-lime and ROH pellets at 100 1b,
pressure., Samples of suspension were taken at regular intervals,
centrifuged, washed with cyclohexane, dried and then examlned
by our standard procedure for the dry sc¢lid,

Results to date are surmarized in Teble I. Life
Test A shows a degradation rate of only 3% per 100 cycles
for the filrst 300 cycles, which then increases rapldly to
15 in the period of 500 to 850 cycles. A comparison with
Life Test D suggests that the initlal excellent performance
is the result of low ebsorption temperatures. The subsequent
more rapld degradation may be a23c¢ribed to excessive water
introduced by the sweating of the cooling coll duriqg a
period of very humld weather. The possibllity still remalns,
however, that optimum traces of water were present in the

early part of the test,.
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Tsble I

Summery of Laboratory Life Tests

Abs.
Test Cycle Suspension Oxygen T
A 0 20 hr. milled  Cylinder 15°C.
300 n 13 3
OO n 14 n
50 " 1" n
D 0 " Dry O: 30°C.
200 . " " 11
500 n L] n
C 0 o 02 sat, BOQC o
100 : et ?5°C, :
290 '
H 0 Unmilled; dis- Dry O 30°C,
100 persed in unit " "
21&5 n 2]
G 0 Unmilled plus I'ry 02 30°C.
100 1% "Duponol" @ " "
3“0 b 1
J 0 Unmilled; dis- Dry 02 30°C.
50 persed in Waring " "
180 " "

126001

Blendor

% Degrad. %?
Cep. 100 Cycles Remarks
3.8% - Open coils
3.5 3% for cooling
2.9 - caused Hz0
1.2 15 condensatio
4.0 -
3.1 1l
1.3 13
4.0 -
2.8 30
1.b 22 488 g. Hp0
through 350
g. Salcomin:
4.4 -
4.0 -
3.2 11 Set up to
thick gel
b, 2 - "Duponol” re-
3.7 12 acts.
2.4 13 Thickens but
does not se!?
up 9
.4 -
.1 14 Very rapid
0.31 66 drop. Red
color in-
dicates
isomeriza-
tion.
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The harmful effect of large amounts of water 1s
shown in Life Test C vhere double the degradation rate
with dried 0, was obtained by saturating the 0, with water
at 25°C., A test of the effect of traces (0.1 mm, partilsl
pressure) of water 1s in progress. The velue of lov tempera-
ture operation has not yet been checked.

The abhove life tosts wers performed on Selcomine
ball milled in White 011, since this milling appears neces-
sary for operation of the semi-works unit. A series of tests
wvas performed to determine vhether milling affects life,
In Test H unmililed material was suspended by an ordinary
stirrer. Degradation procesded at the same rate as for
the milled Srelcomine (starting at a higher level because
the milling loss weas not introduced) but after 245 cyCleé the
suspension had formed a thick, non-pouring gel. Microscopilc
examlnation revealed the presence of extremely minute crystals.
Setting-up of the gel 1s prevented by the addition of "Duponol” G,
an oil soluble wetting agent, but the rute of deterioration 1s
still the same. A suspension prepored by highispeed agitation
in a Waring Blendor shows & very rapid loss in capacity also
without gelling {Test J). The recoverec solld took on the
red color of the inert red isomer of Salcomine.

A batch of Sealcomine basll milled for 20 hours as a

39% suspension underwent no apparent change in particle size

1260013
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and no loss in capacity. The high concentratlon appears
sufficlently viscous to reduce the effect of the mill.

A change analogous to that produced by the Waring Blendor
appears to have taken place, however, since a life test

now in progress on this material showed rapld degredation
with formation of the red color, and no thickening during
opersation. One might postulate thet 1n Doth cases & poligbing
of the crystals occurred which eliminated the gelling actlion.
It 1s more difficult, hovever, to explain the formation of the
red color. We need to know more about the mechanism of forma-
tion of the inert red isomer.

A stabllity test on the above suspension was carried
out,by‘passing oxygen through slowly at 100°C. {(no cycles).
After 106 hours the recovered Salcomine was red in color and
almost completely inert, This~result i3 contrary to an early
teét in which an unmilled 10% Salcomine suspension was treated
at 98° rfor 150 hours {except for 21 cooling cycles to measure
capacity) in which a lose in cepecity of only 5% was observed.
Tests at other temperatures are in progress, A Selcomine
suspension subjected to 200 cycles between 30° and 95° in our
life test unit with no oxygen flow suffered no deterioration.

White 011 1s slowly oxidized by pure O, at 100°C.
Salcomine, however, appears to effectively inhibit the oxidation
of White Oil:>thus White 011 plus 0.5% Salcomine contalned no
trace of sldehyde, ketone, acld or peroxlide after exposure

to oxygen for 148 hours at 100°C.

1260010



The oxygen produced by the semi-works unit
was found to contain 0,004-,006% CO when operating at
25-30°C, absorption, 85-95°C. desorption, 150 1b, air
pressure. In one test at 45°C, absorption the CO had risen to
0.026%. If the amount of CO 1s related to the rate of oxi-
dation of Srliccemine, 1t appears thet hipghcr abzorption tempera-
tures accelerate thls reaction.

Bagsed on our experience to date we ¢<n summarize
the fectors involved in the ilfe of a Salcominc swspension
as folloﬁs:

1. Oxidation of the Salcomine ltself appears to e
a primary cause of degradation. This is based on ultimate
analysls of semi-wyorks spent Salcomine, the presence of CO
in off-gas, and the observed adverse effect of increased
absorption temperatures.

2. Excesslve water in the oxygen accelerates
degradation (steam will hydroliyge Salcomine)., The effect
of water in traces 1s yet to be determined.

3. Most rapld degrsdatlion has occurped vhen & red
color has been observed in the recovered solid, which may
indicate formation of the inert red iscaer, Until the
variables that influence transformation from one isomer to
another are understood and controlled, it is reasonable to

expect non-reproduclble results in life tests.
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4, As far as we know, the oxidlzabllity of

White 01l has not contributed to the degradation of Salcomine,
5. A temperature cycle in the absence of oxygen

doed not appear to degrade Salcomine.
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Appendix A

I. 8pecifications of No, 30 White 0il  (Supplied by L. L.
Sonnenborn Sons, 83 Lexington Ave., N. Y.) ~

A.P.I. Gravity at 60°F, 49-51

Sp. Gr. at 60°F. 0.775-0.878
Saybolt Viscosity at 100°F. 20-35

Flash Point °F. Open Cup 170-180
Flash Point °F. Closed Cup 135-145
Initial Boiling Point 330°F. or 193°C.
Distillation End Polint L490°F. or 254°C.
USP Acild Test Passaes
Unsulfonatable Resldue 974 or higher
Fire Point -25°F,

No, 30 White 011 1s a hydrocarbon oil from which
all aromatic hydrocarbons &s well as unsaturated naphthenes |
and paraffins have been removed. Whlte 01l is predominantly
saturated aliphatics wlth traces of satvnrated naphthenié
constituents. The average formula may be wrltten C Ho, vhere

n = 10-12. The average molecular weight = 154,
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